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Fig. 2.-CAPTAIN McKAY OF THE 
CUNARD STEAMER UMBRIA. 

Captain H. McKay, wbo comm,anded tbe 
Cunard liner Uinbria during ber recent event
ful.voyage, is a native of Stonebaven. He bas 
been in tbe Cunar.d Ber.vice for tbirt.y"one years 
--during twelve oftbese a. master of some of 
tbe finest veBBe ls in tbe Cunard fteet. He soc

. ceeded tbe lllte Captain McMickaD in bi. pt. 
ent position as commander of tbe Umbria. 

Fi�. 3.--- THE CUN ARD ��AT!I�R UMBRIA- THE SPECIAL DUPLEX DRILLS FOR CUTTING OUT THE BROKEN SECTION OF THE MAIN SHAFT.-[Rpp pa�e 50.) 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 

The fortieth annual meeting was held January 18 
and 19 at the home of the society in New York. The 
annual reports were made, after which the canvass of 
votes for officers of the ensuing year was read by the 
secretary, resulting in the election of Wm. Metcalf, 
Pittsburg, Pa., president; Charles Macdonald, New 
York City, and E. L. Corthell, Chicago, vice-presi
dents; Foster Crowell, Henry G. Prout, Willard S. 
Pope, F. P. Stearns, J. S. Fanning, and O. H. Land
reth, directors; Francis Collingwood, secretary; John 
Bogert, treasul't,r. 

In the evening an address, with lantern view!!, was 
given by Wm. D. Kelley, of Washington, D. C., on his 
surveys in Ecuador and Peru for the proposed Inter
continental Railway. 

On the second day a number of the members visited 
the improvements on the Harlem River, Macomb's 
Dam Bridge, and the Viaduct, after which they pro
ceeded to the De la Vergne Refrigerating Machine 
Co�, at Port Morris. 

In the evening a reception was held in the rooms of 
the society, which was largely attended. 

.... .. 
PROPOSED ADDITIONS TO THE ELEVATED STEAK 

STREET RAILWAYS IN NEW YORK. 
The legislative commission appointed to consider and 

establish new and better methods for improving the 
rapid transit facilities in the city of New York, after 
many laborious months of study and deliberation, 
finally settled upon the underground system, and 
elaborated the general plans for construction and loca
tion thereof. The franchise, which was subject to 
many restrictions, and rendered onerous by the vast 
amount of capital required, namely fifty millions of 
dollars, was put up at public auction in December last. 
No valid bids were offered. Capitalists were unable to 
see any sure profit in the great work, notwithstanding 
the fact that almost every other railway within the 
city limits is a mine of wealth to the owners. All of 
them, however, run on the ground or above ground. 

The fifteen years' experience which New Yorkers 
have had with the elevated steam railways, and the 
excellent service they have rendered, seems to have 
satisfied the people that this is, on the whole, the best 
method for city rapid transit, although it is attended 
with many most serious objections, especially for those 
who live and do business along the railway lines. For 
them it obstructs the streets, fills them with dirt and 
dust, produces deafening noISe, etc. But these over
head trains are comfortable and satisfactory to the 
travelers, Who constitute a vast host. No railways in 
the world carry such enormous numbers. of passengers 
as these elevated steam street cal'S. Their aggregate 
length is only 34 miles; but they carry nearly 700,000 
passengers every day. At the morning and evenYtg 
hours, when the people go to or return from businels, 
these cars are crowded to excess, and there h!1S been 
for a long time the most pressing need for relief by the 
addition of more cars and facilities. 

The failure of the commissioners to sell the nnder
ground franchise has left them apparently no alterna
tive than to authorize an extension of the elevated 
system; and this is now under consideration. Several 
new lines have been laid out, and a number of cross 
town connections planned, which, when constructed, 
as they may be within a few months' time, will greatly 
add to the convenience of the public. 

.... � .. 
UNCLEAN PAPER MONEY A VEmCLE FOR THE SPREAD 

OF DISEASE. 
A bill has recently been presented in Congress reo 

quiring the Secretary of the Treasury to provide for 
the calling in of all ragged, worn, and soiled paper 
money, new bills to be furnished in place of the old 
and unclean notes. It is surprising, when one thinks 
of it, that some such action has not long ago been 
taken, for not a little of the pl\Per money daily passing 
from hand to hand has become extremely repulsive 
in appearance, and is ever suggestive of disease-spread
ing power. 

In any provision made for the calling in' of the old 
and soiled bills, the banks must, of course, be the 
principal intermediaries, but they would in most'cases 
be only too glad to su,bstitute new bills for all the old 
ones which come in over their counters, could suffici
ent facwties be afforded for obtaining new bills from 
the Treasury Department. The resolution now before 
Congress is designed to give a more deserved promi 
nence to this matter, and it is to be hoped the measure 
will be promptly adopted. 

The origin of disease germs has been the snbject. of 
elaborate investigation and experiment by the ablest 
biologists, and although our knowledge is still largely 
sPIFlative, much is known about the way in which 
such germs are" borue about and deposited in soils 
suitable for their growth and reproduction. That they 
are present in the atmosphere of a sick-room, carried 
on particles of dust, and with them attached to the 
walls of the room, to carpets, to the clothing of passers
in and passers-out, and, indeed, to every absorbent snr
face; that they are thereafter dispatched on fatal 
errands by the housemaid's broom and dusting cloth; 

that they and their encrusted spores, or seed, are cap
able of lying in what may be termed a dormant con
dition, certainly for months, on any surface that catches 
and detains them, unaffected by excesses of tempera
ture; that, released by a brush or a current of air, and 
dropped in a substance that affords them nourishment, 
they multiply with incalculable rapidity." These are 
facts that have been thoroughly demonstrated. That 
such germs may, and in thousands of cases doubtless 
do, become attached to the fibers of worn and soiled 
bank notes, that they may in fact, in some instances, 
constitute the very matter which gives them their un
clean and repulsive appearance, is a proposition which 
cannot be denied. 

. , . , . 
The Hydro1ype. 

M. Cros has devised a kind of reversed collotype, in 
which a plate coated with bichromated gelatine is ex
posed under a transparency until the most exposed 
portions are so acted upon that they refuse to swell in 
water. The bichromate ill now washed out, and the 
plate is immersed in an aq ueous dye, which is absorbed 
by those parts of the film which have not been hard
ened by exposure, and so a very perfect and vigorous 
transparency results. If a sheet of moistened paper 
be pressed down on the film, a print in the dye or col�r 
results, bnt M. Cros. deals with the matter rather from 
the point of view of the transparent reproduction. The 
plate being dried and slightly rinsed, sufficient color
ing matter remains on the film. Old plates will give us 
plain gelatinized glass, if we remove the bromide by 
the hyposulphite bath, and wash. If the plates have 
been developed, the image may be removed by the fol
lowing bath: 

Fcrricyanlde pot_inm................................. 3 parts 
Sodium bypopulpbite . . • • .• . . ••••••••••••••• • •••• . . .•••• 10 .. 
Water .... .. .. . .... .. ... . .. . .. ............. . . ....... . ... 100 

This solution must be used while fresh. The plates 
are now sensitized in a three per cent solution of am
monium bichromate, and, after drying, are exposed in 
the printing frame for about the time that would be re
quired in the case of an ordinary silver print. Thor
ough washing is now required, followed by a second 
desiccation. The plate is now stained with an aqueous 
solution of the coloring matter. Any aniline or other 
dye soluble in water may be used. It should be noted, 
says Photography, that plates which have been treated 
with alum �re unsuitable for this process, as alum 
hardens the whole film. 

Soap from Cotton Seed 011. 

The following account, given in a communication to 
the American Soap Journal, of how this oil is em
ployed by a practiced soap maker, centains much in
formation upon this point which is of a useful nature. 
The question of how much soap a given quantity of 
tallpw will.make is often a difficult point to gauge. In 
the following method one of the advantges claimed is 
that the yield of soap agrees with calculated yield, 180 
pounds of fat giving 535 pq,unds of clear waxy soap. 
The formula given below has been successfully used 
for eighteen months: 

Pounds. 
Relined cotton .eed oil ...................................... 164 
Tallow ...................................................... 16 
Resin . . K .. .... . , .. .................... ....... ............ 75 
Silicate of soda ., N ..................... ............... . ..... '15 
Palm oil . ............ . ..... .............. ... ................. 1 
Caustic lye, 35 dcg. B ............................ . ..... . ... 153 
Starcb ............................ .......................... � 
Sal soda . ... . ... .. . .... ................................ . ... . 5 
Silex ...................................................... . . 40 
Water •••••••••• , ............................................ 1K 
P.!i-fume .. ............. . .. ...... .... . ........ .. ... . . . .... .... 1 

Ii35 
The method adopted for working up this formula is 

as follows: Commencing with cooling frame, the ma
terials are framed, thus avoiding framing the soap. 
This necessitates the use of a good tight frame in 
which the cotton seed oil, palm oil, and tallow, care
fully weighed or measured, according to the propor
tions given above, are placed, having first been warmed 
to a temperature of 115' Fah. The resin, previously 
warmed and cut with a small amount of weak lye to 
keep it fluid, is then 8,dded. 

The frame is now rolled under the mixing machine, 
which has movable '8hafts and blades. These mixer 
shafts are lowered into the foregoing mixture and set in 
motion. The caustic lye and the sodium silicate are 
now added, ahfthe mixture stirred for seven to ten 
minutes, when the starch and sal soda and silex are 
added, and the whole stirred for another four 0; five 
minutes. The mixture shoutdthen have a glossy and 
smooth appearance, indicating that the incorporation 
is complete. The perfume is added, the mixing blades 
removed, and the fram.3 set aside to cool. The soap 
will be quite hard in a resonable length of time . . It 
may be stripped on the second day, and cut upon the 
third. The difference in cost between tallow and cot
ton seed oil introduces the element of economy, while 
there is no loss save the moisture which evaporates 
during the three days' eooliDg, no spent lye and no ni
gres. Lastly the soap is found to do good work in 
actual use in the wash tub, containing less moisture 
than there usually is in boiled and settled soaps. 
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The World's Columbian Exposition. 

THE MOTIVE POWER AND ITS TRANSMISSION. 
The industrial world will find an instructive lesson in 

regard to the generation and transmission of power at 
the World's Columbian Exposition at Chicago, for the 
latest improvements in these lines will be elaborately 
and completely shown. The contrast between this and 
the Centennial Exposition will be marked, not alone in 
the direction of radical changes, but in the refinement 
and improvement of methods then in vogue. The im
mense Gorliss engine at the Centennial was an efficient 
type of the simple engine as then used in cases where 
large units of power were demanded. This one engine 
of 1,400 nominal horse power capacity furnished all the 
power required at that exposition. The power was 
transmitted from a ffy wheel that was thirty feet in 
diameter and weighed fifty-six tons to lines of shafting 
underneath the floor, and was in turn transmitted from 
these shafts by means of belting to its several uses. 

At the World's Columbian Exposition sixteen such 
immense Corliss engines would not be equal to the de
mands for power. . Or to put it in other words, the in
dustrial condition of the country as represented by the 
Centennial Exposition has doubled in volume each 
yt:lar since then, with the World's Columbian Exposi
tion taken as the unit of the magnitude of the indus
tries of this country to-day. At the Centennial elec
tricity as a practical useful force was only a dream. At 
the World's Columbian Exposition it monopolizes 
things. The engines so far contracted for represent 
28,000 nominal horse power. And of this vast amount 
of power, practically one-half will be utilized to gener
ate electricity to supply the incandescent lighting in
stallation. About 5,000 horse power will be required 
to operate the arc lighting plant, and the electric mo
tors so far contracted for aggregate something over 
4,000 horse power. This leaves only a nominal amount 
of power to be transmitted by means of shafting. 

The Palace of Mechanic Arts will call for a much 
larger amount of power to operate machinery than 
any other building, and in cases where this power is 
transmitted by means of shafting it will be done, as 
was the case at the Centennial. from mains underneath 
the floor. The amount thus transmitted will, it is be
lieved, not much exceed a thousand horse power. 
Electric power will also be used in this building for 
operating machinery, for running the three electric 
cranes and for other purposes. 

But the great economy and advantage of electric 
transmission of power is found in supplying it to the 
other buildings needing it, and yet keep the one great 
power-generating plant iutact. Thus it is about 1,400 
feet from the power plant in the Palace of Mechanic 
Arts to the center of the Electricity Building. Several 
hundreds of horse power will be required in this build
ing, and it will be supplied wholly by electric motors. 
The center of the Agricultural Building is a thousand 
feet from the power plant; the Mining Building is 
nearly 1,500 feet.away, and the Transportation Build
ing some 2,000 or more feet away. IIJ. all these cases 
the only feasible method of transmitting power is by 
the method adopted-that of electric motors. 

A study of the engine plant that is now being in
stalled in the Palace of Mechanic Arts is a lesson in 
the progress in engine building during the intervening 
years since the Centennial. As has been said, the im
mense Corliss engine was at that time a type of the 
simple engine when large units of power were re
quired. A study of the present exposition plant shows 
the extent to which the further expansion of steam has 
been utilized. The largest engine to be installed will 
weigh only a part of the 700 tons that the big Corliss 
did, and will yet have greater horse power-2,OOO-and 
will be quadruple expansion. This will be the only 
engine in the plant probably that will utilize this de
gree of expansion of steam. But there will be four 
engines that will be triple expansion, three of them 
being of 1,000 horse power each. 

Over fifty engines have already been contracted for; 
three-fifths of them are compound engines, either tan
dem compound, double tandem compound, cross com
pound,or vertical compound. And these engines are 
of large units compared to engines in general use in the 
industrial world. Several of them are of 1,000 horse 
power, and the average for all the compounds is nearly 
450 horse power. A dozen simple engines will also be 
installed. 

The generating of electricity has called for the de
velopment of the high speed engine. Whether this 
type of engine has reachEH the zenith of its popularity 
is not a question to be discussed, but it wil1be fully 
represented in the power plant, there having been per
haps fifteen contracted for. This type of engine is of 
recent development, and of much more recent perfect
ing, but nearly all the leading makes will be repre
sented. 

One of the latest phases in the use of engines as re

gards the generating of electricity, which is attracting 
the attentiou of builders of engines and electric gen
erators-that of direct connecting instead of belting
will be more fully exploited than was at first under
stood it would be. Six of the ten-thousa.nd-light incan-

51 
descent dynamos are to be direct-connected. And in I Thll 1'ax Problem Solnd In Sweden. 

addition to these, there will be two or three other di- An interesting discussion has of late been going on 
rect-connected sets of smaller capacity. I among the officials in New York relative to the best 

The greatly increased use of electricity, and its special I way of collecting taxes. It is shown that an immense 
adaptability for power purposes, especially for long amount of personal property escapes taxation and 
transmissions, has materially changed the processes of consequently real estate pays the greater share. Some 
generating power and of transmitting it since the Cen- of the most experienced tax officials advocate the abo
tennial Exposition. A well known engineer who was lition of personal taxes, owing to the difficulty of col
inspecting the power plant as planned for the Palace of lection, and the placing of all taxes, or nearly all, upon 
Mechanic Arts, remarked to the writer a few days ago, real estate, which is always in view, and can be readily 
" This may be Machinery Hall, but so far as the power grabbed from the owner in case of non-payment. In 
plant is concerned, it is practically an electrical ex- an article in the Forum, Mr. J. W. Bropks describes· 
hibit." the Gothenburg plan, by which the prollts on liquor 

It will be seen that all the progress that has been are made to take the place of a large if not the prin
made since the Centennial Exposition in the direction cipal part of the public taxes. The New York Sun 
of the more economic generation and transmission of says: 
power will receive the fullest attention at the hands A company was established by the reformers in 1865 
of the World's Columbian Exposition management. to take over the public house licenses as they fAll in, 
And the value of the Exposition, as an instructive fac- reserving the right to decide how many should be 
tor in the commercial and industrial world, is thus made use of, and in which parts of the town. The 
enhanced. Economics have been well studied and surplus profits were to be devoted to public uses, but 
recent tendencies in practice fully exemplified, partic- later a reasonable interest was guaranteed by the city 
ularly, as has been stated, in the concentration of the on the capital invested, and the whole net proceeds 
power plant into a unit, as it were; the fullest expan- I were turned over to the community. The company 
sion of steam as now utilized, the most efficient trans- began operations in 1865, and in its existence of twenty
mission of power, particularly for long distances, and seven years neither director nor share holder has re
the method of direct connecting in electric genernting ceived a cent of profit, all the gains going into the pub-
plants. lic treasury. The system has spread over Sweden and 

MISCELLANEOUS NOTES. Norway, and in the latter country, where in 1875 there 
The Awards. were but 15 societies in existence, in 1889 there were 5 1. 

After considerable disagreement and much discus- Innumerable difficulties, of course, arose from time to 
sion, it has finally been decided that the awards at the time. The modifications and variations in the details 
Exposition will be made under a straight jury system, of operation have been multitudinous. The chief 
the rules adopted providing for a large general jury, principle, however, is to deprive individuals of the 
to be divided into thirteen departmental juries, which strongest motive for stimulating the sale of spirits 
will do the work. Exhibitors entering into competi- -that of personal gain. 
tion for prizes will receive a written report, telling Of profits that have accrued to the communities 
why each has or has not been awarded a prize, and through the disposition of the profits from the liquor 
from this report an appeal may be taken to an exe- business, Mr. Brooks tells much that is interesting. 
cutive committee, which may order a re-examination. For example, Bergen, a town of fifty thousand inhabi

The Great Naval Parade. 

The naval parade to take place in New York harbor 
next April, preliminary to the opening of the Exposi
tion, is now being provided for. Rear-Admiral Ghe
rardi has been appointed to the chief command, and the 
North and South Atlantic stations are to be tempo
rarily discontinued, Admirals Benham and Walker then 
serving under Admiral Gherardi with the ships of their 
respective commands. Besides a full participation in 
the parade by the vessels of foreign nations, the repre
sentatives of our own navy will include the fine 8,150 
ton armored cruiser New York, perhaps the best of her 
class in the world; the Miantonomoh, interesting alii a 
harbor defender of - the monitor type; the swift pro
tected cruisers San Francisco, Philadelphia, Baltimore, 
Charleston, and Newark, of from 18 to 20 knots speed; 
the heavily armed Chicago and Atlanta; the gun
boats Yorktown, Concord, and Bennington: the 2,000 
tonners Detroit and Montgomery; the Bath-built gun
boats Machias and Castine; the Dolphin and Bancroft, 
the novel Vesuvius, the torpedo boat Cushing, the 
Essex, and, finally, the renowed Kearsarge, which sank 
the Alabama in the closing days of our civil war. 

Allotments of Space. 

There has been a great deal of fault found with the 
allotments of space in the fair buildings. 

The space in each of the great structures is now 
practically all assigned, and many have been excluded 
who counted to a certainty upon being exhibi
tors, and been to considerable ·expense to that end, 
while a far larger number have been allowed so small 
a space, in comparison with what was asked for, that 
their disappointment is keen. It is only just to the 
managers to assume that they have endeavored to do 
the best possible, and that they have intended to 
treat all with equal fairness, but it is evident that the 
vast buildings, great as they are, will be crowded to 
their utmost, and still be markedly inadequate to hold 
all the exhibits which should find a place in the 
fair. 

The Receipts and Expenditures. 

The receipts and expenditures for the fair, according 
to the last monthly report of the treasurer, have been 
as follows: 

RECEIPTS. 

tants, has in thirteen years received nearly four mil
lion dollars, which, under the old system, would have 
gone to the distillers and private liquor dealers. But 
this fact of the community benefiting so largely from 
the liquor business constitutes one of the great dangers 
of the Gothenburg system. It is greatly to the inter
est of the taxpayers to have the liquor sales as large as 
possible, because this lightens other taxation. This 
difficulty has been dealt with in a variety of ways. In 
Norway the taxpayers' interest is made as slight and 
indirect as possible. The liquor profits are used as far 
as possible in public improvements. The establish
ment of parks, baths, reformatories, technical schools, 
even improved workmen's dwellings, are a few of the 
things on which the liquor revenue is spent. 

At the same time Mr. Brooks admits the existence of 
serious objections to the Swedish plan. He does not 
think the best hope it offers to us lies in the actual 
lessening of sales. Rather the system as compared with 
private selling gives a basis for an aggressive and effi
cient education of public opinion upon the liquor 
question. He does not think the system cpuld be in
troduced in any of our large cities. The "alliance of 
rum and politics" would stifle any effective agitation 
of the question. 

.. .. �. 
PeculJar Eft"ects of' Eleetrlc Weldiol/:. 

Some of the men employed at the Kolomna iron 
works. in Russia, have lately had some unpleasant ex
periences. Electric welding is practiced there accord
ing to the Bernados process. While engaged on the try� 
ing work the artificer's eyes were, of course, protected 
by tinted glasses, but the skin being exposed, the fol
lowing symptoms were manifested: Burning sensation 
on the skin and in the eyes; in from three to four 
hours, discharges from the nose and the eyes; three to 
four hours later, a dry cough; four to five hours later, 
swelling of the skin and development of other symp
toms; eight to ten hours from the commencement of 
the disorder, continuous irritation of the eyes, lasting 
from four to six hours; and finally, coloring of the skin. 
Then the various effects ceased, and the skin began to 
peel. On the third day the cuticle had completely 
decorticated, and by the sixth all the painful symptoms 
disappeared. But for weeks afterward the skin re
mained colored. These effects, it would seem, are ex

. actly the same as those which are induced under scorch-
Balance received from temporary organization. ........... $4,252 64 . b th Th b t t t· h' h b f 
Received on cnrrent installments of stock snbscriptions..... 5,402,184 40 lng y e sun. e es pro ec IOn w Ie can e a -
Receipts from banks for interest on deposits ........... :.... 63,400 47 forded the workmen against the evils mentioned, M. 
Received from city of Chicae:o on acconnt of sale of bonds .. 5,003,726 06 Maklahoff, the manager of the works, believes consists 
Received fOr'Bouveuir coins . . . . .•• . . •.•••• . . .• . ... . . .. . ...• 734.546 00 in a covering of yellow waxed cloth or red and green 
Received from premiums on coin • . . . • . . ••.•••••••.•••••• �... 10.022 28 veils. 
From gate receipts at Jackson Park to Jan. 11............... 185.076 00 
Received account 6 per cent debenture bonds . . . ... ... .. . ... 3,467,000 00 
Received on acconnt of interest on 6 per cent debenture 

bonds . . . .... . . .. . .. ........ . . .. . ... . . . . ............. .. 

Mlscellaneons receipts from sundry .onrces ..... .......... . 

Received from various stock snbscriptioJll\ not yet classified 

U,S:U 37 
374,007 68 

108 40 
Total . ............ . .. , .................................. $15,259,488 30 

DISRURSElIIBNTS. 

Total disburst'ments on vonchers 88 per dally report to 
Andltor... ... . . .. ........ • _ . .  ... . .. ................. Sl8,(KS,612 75 

Total avaIlable cash on hand................................ 1,3llS,838 55 
Total. •• e • ••• � ... . ... ..... .. ......... ...... ....... ..... ... Sl5.259.44.8. 8() 

An Alnldol Forlnula. 

Mr. W. T. Wilkinson, in Wilson's Photographic 
Magazine, gives the following as a good formula for an 
amidol developer for ordinary work: 

Amidol ... .. . . .... . . . . ..... . . . .... ................. 120 grains. 
Water ............................... ....... ..... . 20 ounces. 
PotaBsldln bromide........ . . ..... .... ............ . 10 grains. 
Soda sulphite .... .. .. . _ . . . . . . . . .. . . ... . . .. .... ...... 1 ounce. 

Such a mixture gives fine, strong negatives in the 
st1ldio. 
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AN UfPROVED PEDAL ATTACHMENT. 
An attachment readily applied to the ordinary 

pedals of a piano or organ, and which can be quickly 
adjusted to afford foot rests of such height as may be 
desired for children or very short persons, is shown 
in the illustration, and has been recently patented 
by William A. Hobday, M. D. Figs. 1 and 2 are 
front and side sectional views of the device, which has 
an angular body whose vertical member has slide-

The War Sbip Cbicago. 

It appears from the recent annual report of George 
W. Melville, Chief of the Bureau of Steam Engineer
ing, that some of the vessels of our new navy have 
already become antiquated and require to have new 
and better machinery put in. Here is what the chief 
says of her : 

It is not likely that the boilers of the Chicago can be 
depended upon for more than three years (or one cruise) 
longer, and it is none too soon to consider the question 
of replacing them. The Chicago has been in constant 
and very active service since her completion, and the 
consequent wear and tear upon her boilers has been as 
great as that of two or three cruisers of the older type 
of ships, which performed their voyages mostly under 

�. 
2 

i sail. The hull of this vessel is of excellent design and 
in first-class condition, and she is, therefore, well worth 
fitting with modern machinery. The present boilers are 
externally fired with brick furnaces-a type that has 
some merits, but whose great weight for the power de
veloped renders its use on a modern ship of war inad
missible. The engines are compound beam engines-a 

HOBDAY'S 

I 
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PEDAL 
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\ 
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ATTACHMENT 
PIANOS. 

FOR ORGANS OR 

ways in its side edges in which slides an extension sec
tion, having a head adapted to serve as a foot rest, a 
bolt attached to the extension section extending 
through a slot in the vertical member, and the height 
of the foot rest being adjusted by means of a thumb 
nut. The under face of the horizontal member has 
an attached pad, and connected to its rear end by bolts 
and thumb nuts is a transverse plate, whose upper sur
face is padded. In applying the device, these thumb 
nuts are sufficiently unscrewed to permit the pedal to 

. be passed between the upper padded surface of the 
transverse plate and the under padded surface of the 
horizontal member, when the ·nuts are screwed up to 
tighten the device upon the pedal, as shown in Fig. 2 
and in the perspective view, the vertical extension be
ing afterward adjusted as may be desired. Further 
particulars in .reference to this improvement may be 
ohtained by addressing the inventor, room No. 10, 
Pickering Building, Cincinnati, O. 

• • • 
A BELT GUIDE AND TIGHTENER. 

The device· shown in the picture is more especially 
designed for use on thrashing machines and in other 
places where driving belts are exposed to the wind. It 
has been patented by Mr. William F. Cleveland, of 
Rounthwaite, Manitoba, Canada. The shafts on which 
the horizontal and vertical rollers are journaled form 
a frame for the device, and one of the vel'tical shafts 
with its rollers may be removed by taking out bolts or 

� . -���\<. ��\ 
CLEVELAND'S BELT HOLDER. 

pins at the ends, when the top and bottom horizontal 
shafts may be slightly sprung apart to facilitate at
taching the device to a belt. To hold the frame and 
rollers in proper position a weight is suspended from 
the lower shaft, and the ends of both upper and lower 
shafts are connected by suitable ropes with stakes 
driven in the ground. As a portable guide and 
tightener the device can be readily applied on almost 
any long belt, sufficient tension being given ilbe ropes 
to tighten the belt as desired. By its use, also, the 
labor ot�tting heavy engines exactly in line with the 
separators may sometimes be avoided. 

type that is also heavy, unsuitable, and out of date. 
The machinery of this vessel weighs, in steaming con

dition, about 1, 042 tons and occupies fore and aft in 
the ship a length of 142 feet. The greatest horse power 
ever developed by it was 5, 248, and the speed of the 
vessel slightly over 15 knots. 

The machinery in one of the newer vessels of the 
navy has developed 8, 800 horse power on a weight of 
about 750 tons in steaming condition and a space fore 
and a.ft in the ship of 130 feet ; in other words, nearly 
70 per cent more power than the Chicago, on more than 
25 per cent less weight, and a space occupied fore and 
aft less by 12 feet. Similar machinery to this can be 
fitted in the Chicago, and will give her an increase of 
speed of nearly three knots, as well as an increased car
rying capacity of nearly 300 tons. 

To decrease the weight of the machinery of a vessel 
to that necessary for the safe production of the power 
desired means more than merely additional weight or 
space available for something else ; it means also that 
the needless expense of freighting unproductive dead 
weight around the world is avoided, and this expense 
in the case of a vessel like the Chicago will soon 
amount to a very considerable sum . 

In view of the foregoing it will, in my opinion, be ex
tremely unwise to furnish· the vessel with new boilers 
and allow the present engines to remain in her. It is 
believed that machinery to develop 8, 800 horse power 
can be built for between $500,000 and $600,000 ; proba
bly for $500,000, if suitable old material on hand in 
some of the navy yards is utilized, as well as parts of 
the present machinery, such as pumps, blowers, line 
shafting, etc. I therefore recommend that an appro
priation of $200,000 be asked for to begin the construc
tion of new machinery for this vessel, either by contract 
or at the New York navy yard ; work to be commenced 
as soon as the appropriation is available. When com
pleted, F""Obably about two years from commencement, 
the vessel can be laid up to have it erected on board, 
and her services thus lost for a comparatively short 
time only. 

.. . . . .. 
MONUMENTAL LUMINOUS FOUNTAINS. 

Mr. Gustave Trouve's luminous drawing room foun
tains were described by Ub at the time of their presen
tation to the Academy of Sciences. The simplicity of 
the mechanism and the direct and powerful illumina
tion of the liquid wheat sheaf jets permitted of 
reducing then.,tIIiIlmall dimensions that the inventor, 
in addition to",. drawing room model, constructed 
luminous fountains of demonstration for cabinets of 
physics and even table fountains. These 
same advantages we .. likewise to facilitate 
the construction of monumental luminous 
fountains. As the jets of water are entirely 
united in the lu.minous pencil directed by a 
parabolic projector of a very sharp curva
ture, it will be conceived that with an ade
quate electric source the dimensions of the 
fountains may be as large as one desires ; 
and, since such source may always be given 
the intensity desired, one will find himself 
practically arrested only by the rapidly in
creasing difficulty of submitting great masses 
of water to considerable pressure. Fig. 1 

represents . the new luminous fountain con
structed by Mr. Trouve. It adorns the win
ter conservatory of the magnificent Craig-y
Nos Castle, in Wales, the royal home of 
Madam Adelina Patti Nicolini., the great 
cantatrice. 

This fountain, which weighs ten thousand 
kilogrammes and is placed in a basin of 
water six meters in diameter, is automatic. 
The water that falls back into the basin is 
led by a discharge pipe to a small overshot 
wheel, which through the intermedium of an endless 
screw and . .  a train of wheels actuates two circular 
screens with sectors of variously colored glasses. These 
two screens, one of them mounted centrally upon roll
ers and the other eccentrically. revolve in opposite 
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directions, with equal or unequal velocities, as may-be 
desired . .  To sixty revolutions of the bucket wheel cor
responds about one revolution of the disks. The com
bination of the double rotation and of screens with 
multiple colors is a happy one, in that the effects of 
light obtained are very unexpected. 

The aspect of the jets, in turn monochromatic and 
polychromatic, and incessantly varied, like the fig
gures of a kaleidoscope, seems always new. 

The automaticity of the great condensation of the 
light at the focus of the reflector accommodated itself 
better to incandescent than to arc lighting, but this 
required quite small although very powerful lamps. 
To this effect, Mr. Trouve has bent the carbon filament 
into a spring of five or six spirals. The luminous 
power, concentrated into a very small space, is thus 
quite sufficient and easy to place at the center of the 
reflector. In the present case, the electromotive force 
being 110 volts and 6 amperes, the consumption of one 

lamp is at the rate of one candle per 3 watts, and of 220 
candles per lamp, say 880 for the four lamps. 

Precautions have been taken to prevent ram strokes 
upon the glasses on the entrance of the water. A bell 
glass placed in the interior of the rock is branched 
upon the conduit, and the cushion of air obtained so 
deadens the blow that no break is to be feared. The 
thickness of the glasses is 25 millimeters and their dia
meter 300. 

Fig. 2 shows the arrangement of the glasses, screens 
and reflectors. These new fountains require no main
tenance ; a cock is turned, the water . enters and the 
circuit is closed simultaneously. The cost of installa
tion likewise is reduced to a minimum. There is no 
subterranean foundation work, and any basin can be 
used just as it is. The whole of the expense is there
fore reserved exclusively for the decoration.-La 
Nature. 

. . . . .. 

A FRIGHTFUL accident occurred at the White River 
Iron and Steel Works, near Muncie, Ind., the week be
fore Christmas. By the release of the rolls, at the end 
of the night shift, the beIt was thrown off the gover
nor, when the engine commenced running at a fearful 

Fig. 2.-TROUVE'S LUMINOUS FOUNTAIN. 

speed. The engineer and foreman jumped for the 
throttle valve, but too late. At that moment the great 
fly wheel burst in pieces, instantly killing the foreman 
and fatally injuring the engineer. The engine and 
part of the building became a total wreck. 
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THE FIRST OVERHEAD·PROPELLED STREET 

RAILWAY. 
This plan for street railway car did not work by elec

tricity, but by cable, which was stretched on poles, and 
a grip device, that answered in place of the trolley, 
was used. We give illustrations. It is the patent of 
Foster & Brown, granted 
January 18, 1859. On the 
roof of the cal' was a bar, 
F, on which a sliding grip 
standard w a s  arranged, 
with springs on each side 
of its base. The grip acted 
like a pair of nippers, and 
when the conductor of the 
car pulled a string the,nip
pel'S opened, a n d  w e I'  e 
again closed upon the ca
ble by the pull of another 
string, which worked a 
locking button, f, as shown 
in Fig. 3. The cable was 
intended to be kept in con
stant motion, and the car 
c o  u I d thus be propelled 
and stopped at will. 

F-&- J. 

e 

J tientifit jtueritJu. 
a matter of considerable importance, and the provid
ing of means to accomplish this result affords the sub
ject of another patent issued to the same inventor. 
Several different forms of adjustable crank axles and 
journal boxes are provided for, including means for 
applying the improvements to a mill employing four 

F& 2. 

o 

S3 
For any cruising vessel of 5,000 horse power and up

ward there should not be less than one chief engineer 
and four assistants, while in some of the new vessels of 
great power there should be a sufficient number of as
sistants te have two officers on duty at a time. 

On our most powerful ships-those of from 5,000 to 
10, 000 horse power-the usual complement now is one 
chief engineer and three assistants, the latter being' 

obliged to stand watch in three watches at sea, and ' often in port ; a duty so exhausting that no officer can 
long perform it efficiently, for he never has a whole 
night's rest, and when on duty has to withstand a con-
stant, merciless assault upon his physical and mental 
powers. His post of duty is one of intense heat and 
villainous atmosphere ; to get from one part of his sta-
tion to another, which he must do very frequently, he 
must climb up and down narrow ladders, crawl 
through air locks, explore coal bunkers, etc. , all the 
time in a state of mental anxiety on account of the in· 
numerable casualties, great and

· 
small, that are con· 

stantly occurring, and for the prompt remedying of 
which he is strictly accountable ; in one watertight 

compartment some boiler 
tubes are leaking and the 
men are in a panic ; in an· 
other, a hundred feet or 

This device carries a aim 
pictorial suggestion of the 
modern electric street rail
way, in that it takes power 
from a cable suspended 
above the car, but beyond 
this there is no analogy. 
It has the distinction, we 
believe, of being the first 
overhead-propelled street 
car. The Brown who here 
figures as a patentee was 
the Rev. Harvey Brown, 
formerly a well known citi
zen of Harlem, New York ' 
City, where he died, sev
eral years ago. He was a 

� . .z. • 

more away, a feed pump is 
refusing to work or a thrust 
bearing is hot, and while 
hurrying from one scene of 
danger to another the en· 

o 

I 
I 

gineer is liable to receive 
tiding:s of trouble in 8Om� 
remote coal pocket, or even 
be summoned to appear on 
deck, where he must calmly 
answer questions regard
ing the amount of smoke 
escaping from the smoke 
pipes or the necessity for 

THE FIRST OVERHEAD-PROPELLED STREET RAIL WAY. 
hoisting ashes, wholly un
mindful of the disasters 

man of much ingenuity, the author 01 various usefUl 
inventions. 

Cinnamon as an Antiseptic. 

" No living germ of disease can resist the tiseptic 
power of essence of cinnamon for more than\ a few 
hours," is the conclusion announced by M. Gh�ber
land as the result of prolonged research and experi
ment in M. Pasteur's laboratory. It. is said to destroy 
microbes as effectively, if not as rapidly, as corrosive 
sublimate. Even the scent of it is fatal to microbes, 
and M. Chamberland says a decoction of cinnamon 
should be taken freely by persons living in places af
fected by typhoid or cholera. 

• .  e t • 
IMPROVED MEANS OF RUNNING MILLSTONES. 

Mr. Henry Mantey, Master Mechanic of the Fer
rocarril Mexicano, residing at Orizava, Mexico, has 
recently patented some important improvements 
on Chilean or vertical mills, which counteract the 
tendency of the millstones to press outward upon 
their bearings under the influence of th�entrifu
gal force, and thereby greatly decrease 'lhe wear 
of the al::les and their bearings. The axles upon 
which the millstones are mounted are not ar
ranged radially, as is customary, but are inclined 
forward with relation to the radius of revolution, 
so that the resistance of the working faces of the 
millstones (which"is always in a direction at right 
angles to the radius of revolution) will give them 
an inward tendency on their axles and counteract 
their outward tendency from the centrifugal force. 
The improvements are represented in the accom
panying cuts, Fig. 1 being a view in perspective, 
Fig, 2 showing a top section over the millstone 
axles, and Fig. 3 a vertical eection. A cross beam 
is mounted at its center on the vertical operating 
shaft, and at opposite ends ' of the beam are jour
nal boxes in which the in1;1.er ends of crank axles are 
joumaled and held, the millstones being secured 
on the outer ends of the crank axles. The lower 
end of the shaft is journaled upon a central 
step of the foundation, in an annular depression 
of which, surrounded by the basin, is the bed
stone on which the millstones travel as the shaft 
is revolved by a beveled cog gear, keyed to the 
main power shaft. The millstones rise and fall 
automaticall y to suit the varying conditions of the 
ore, grain, or other substance being ground,' but 
are not subjected to the usual centrifugal strain, 
because the axle ends are forwardly inclined with 
reference to the radius of revolution, as shown by 
the dotted lines in Fig. 3. In Figs. 4 and 5 are 
shown modifications of the improvement, the axles 
of the millstones being joined together in each case by 
a casting secured at its center to the operating shaft. 

As the centrifugal force varies with the rate of speed 
at which the mill is run, the adjustment of the incli
nation of the axles to the tangent of the circle of revo
lution, to correspond with the rate of speed, becomes 

which he kno ws are im
mil1stones, in an. of which the l!osition of the axles pending below. So it goes, watch after watch and 
can be adjusted' to such nicety tnat they will exactly day after day, until in the course of a week or two the 
counteract the centrifugal force, at whatever speed it engineer is a nervous wreck, fit for nothing but the 
is desired to run the mill. hospital ; and all because the lack of numbers imposes 

• ' . '  • upon him the work of at least two men. 
More Engineers Needed In the Navy. In ships of 3, 000 or 4, 000 horse power, like. the Ben-

To provide for the proper supervision and care of the nington or Boston, for example, the chief engineer has 
immense amount of steam machinery we have now but, two assistants, who are assigned to what is termed 
building or already afloat, provision must be made by " supervisory watch " at sea ; in theory the officer on. 
Congr�ss for a silffi�ient increase iu the membership of l duty need not remain constantly at his' post, but in 
th

.

e Engineer Co
. 
'�ps to ad

. 

m
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it of the detailing of enOUgh , practice he cannot sit complacently in his quarters and 
officers to all ships to stand proper watches in the en- allow his responsibilities to take care of themselves; so 
gine department, and at the same time not neglect the that really the duty im posed upon the two officers 
very important shore duties. Objection has been made amounts to standing watch and watch, six hours on 
to the detailing of this sufficient number of engineers duty and six hours off, or twelve hours daily, day and 
to cruising ships on the ground that there is not room night for days and even weeks at a time. Such a con
for them on the ships. I hold that quarters should be dition reduces those who have to bear it to the mere 
provided fOI' the people who are indispensable in the animal existence of a beast of burden, and I wonder at 

J 

,MANTEY'S EDGE RUNNER OR VERTICAL MILLSTONE. 

maintenance of the ship, and that it would be better to 
make reductions elsewhere than to allow a million dol
lars' worth of machinery and the work of 100 to 150 
men go uncared for, even though the cry be raised 
that the ship has too many engineers when a sufficient 
number is detailed for necessary duty. 

the conS't>ancy of intelligent men enduring it with 
nothing to sust.ain them beyond the hope that a 
change for the better cannot be far off.-1892 Re· 
port of Chief of Bureau of Steam Engineering. 

. . . . .. 
Warm Feeli ng Produced 'by Carbo nic Acid. 

It has often been observed that the natural mAIl does not like a number of things which are 
demonstrably good for him, while exhibiting a 
deplorable fondness for ' even more things which 
are notoriously bad for him in many respects. 
Among these may be named ventilation, the de
sirability of which was discovered ' by sanitarians, 
but which uninstructed mankind persists in ne
glecting for the greater attraction of coziness. 
Whether this positive liking of unscientific man 
for a stuffy atmosphere has · any justiflcation, is a 
question which sanitarill.ns would probably decline 
to discuss, but it suggests itself in connection with 
certain experiments of Dr. Rene du Bois Rey
mond, recently described to the members of the 
Berlin Physiological Society. This communica
tion went to show that a sensation of warmth 
ensues on immersing the skin, say of the hand, in 
a vessel containing carbonic acid gas. Some 
other gases produce the same effect, but they are 
gases not usually found in air. The warming 
sensation produced by carbonic acid gas is com
pared with that of air at a temperature of 68° 
Fah. This phenomenon does not yet admit of a. 
physical explanation, but is regarded rather as 
resulting from a chemical stimulation of the sen
sory nerves for heat perception. There may not 
be any real connection between the experimental 
truth determined by Dr. du Bois Reymond and 
the dislike of fresh air in their dwellings shown 

by people of low culture. but the coincidence is at least 
an odd and a striking one.-Jour. of Gas Lighting. 

• • • • •  
A STEEIr LIKE grass from the volcanic slopes of Oran, 

Algeria, is said to ' be so elastic that it can be used 
instead of springs in the manufacture of fW"Diture. 
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CHARLES T. YERKES. be seen. T.o pr.oduce this 495,181,000 bushels .of wheat, The Compres8ed Peet oC the Chtne8e Women. 

T.o say that the name .of Charles Tys.on Yerkes is thl;l 39,933, 100 acres .of land were cultivated,tht' average yield A writer in the Japan Mail, wh.o appears t.o have 
m.ost widely kn.own in Chicag.o w.ould n.ot be far fr.om being ab.out 12'4 bushels per acre. Winter wheat aver- special kn.owledge .of the subject, refers t.o the well
the truth. T.o be the mainspring .of the c.oncern that aged nearly 12 '74 bushels per acre, while spring wheat kn.own Chinese custom .of compressing the feet .of fe
c.ontr.ols tw.o .of the largest cable railway systilms in the averaged a little in excess .of 11 '71 bushels. Kan- male children .of the better classes in China. He h.opes 
United States means m.ore than the uninitiated readily sas is the banner winter wheat State, her cr.op being that few .of his readers have been s.o unf.ortunate as t.o 
imagine. A man in such a pDsitiDn, with 7,000 men em· 58,071,000 bushels, prDduced upDn 3,469,000 acres, an see the naked fDDt .of an orthDdDx Chinese lady. But 
plDyed, and 290 miles .of the arteries .of city travel average .of 16'74 bushels per acre. Kansas, this year, many have ID.oked at phDtDgraphs .of this terribly twist
under his supervisi.on, means that he must be the sub- has prDduced nearly .one-tenth .of the entire wheat cr.op. ed and distDrted member, and the sight must have sug
ject .of baseless criticisms, and PDSsess unbDunded re- MinnesDta leads the spring wheat States, with a yield gested thDUghts .of barbarDus suffermg inflicted .on a 
sDurces, an utmDst jinesse, and cDmbine the successful I .of 35,467,000 bushels frDm 3,206,800 acres, an average particularly sensitive part .of the human bDdy. Year 
elements .of a general, a financier, a pDlitician, and the .of nearly 11 '06 bushels. In yield per acre C.oIDradD by year hundreds .of th.ousands .of little girls, thrDugh-
far reaching experience .of street railway practice leads all with an average .of 20 '7 bushels. -Milling. .out the wide empire .of China, are subjected tD a ruth-
which gDes tD make the th.or.ough street railway man. .. • •  • .. less pr.ocess which crushes the bDnes and wrenches the 
In sh.ort, few pDsiti.ons in business life demand s.o Proposed Canal Between Lake oC the Woods and sinews .of their tender feet, until at last a revDlting de
many highly educated and varied abilities-abilities Gcd Lake. - fDrmity is prDduced, and the fDDt, crumpled intD a 
which in mDst .other avenues .of trade wDuld suffice fDr PrDf. N els.on Daughters, a scientist, has devDted a sh.ocking mDnstr.osity, bec.omes almDst valueless as a 
fDur men. year's time tD the explDratiDn .of the Red Lake and means .of l.ocDmDtiDn. The wretched girl emerges frDm 

Mr. Yerkes was b.orn at Philadelphia, June 25, 1837, Lake .of the Woods regiDns in N.orthern MinnesDta. As her peri.od .of feverish tDrture a mutilated cripple, CDn
.of a Welsh ancestry and Quaker parentage. The a result, he has ev.olved a scheme that, if carried int.o demned tD hubble thrDugh life on feet which preserve 
Yerkes family came frDm the- mDther cDuntry in 1682 effect, will, he thinks, result in great benefit t.o the lum- nD semblance .of nature's beautiful mechanism, having 
and became Quakers by adDptiDn .on reaching the de- bel', .ore, and c.oal interests .of the district .of cDuntrY in- 1 becDme as hide.ous as they are useless. At intervals 
mesne .of William Penn. dicated. He will .outline this scheme in a lecture bef.ore the missi.onary cries .out, the traveler writes, and the 

Acc.ording t.o the custom, y.oung Charles became a the Chamber .of C.ommerce at Grand F.orks. He will charitable agitate ; but the pD.or little children never 
studenti iat a Quaker sch.o.ol, t.o learn the rudiments, therein dem.onstrate that a canal 10 miles in length can benefit. F.or them there remains always the sallie 
and finished his educati.on at the Central High Sch.o.ol be cut that will c.onnect by waterway the Lake .of the ruthless bending .of b.ones, the same ag.onizing applica
.of Philadelphia. After his sch.o.ol days he became a W.oDds with Red Lake. Thus the Red Lake River and ti.on .of tight ligatures, the same l.ong m.onths .of bitter 
clerk in the flDur and c.ommissi.on business, and s.o well the Red River .of the N.orth will be supplied with five pain and unavailing tears. Perhaps, he suggests, it is 
were his empl.oyers pleased thqi they pre- t.o this singular contrast between general 
sented y.oung Yerkes with $50 at the end .of r -- -� -- -�-

refinement and cultivatiDn .of the Chinese .on 
his first year, alth.ough the custom was to the .one hand, and this callDus cruelty .on the 
give n.o salary t.o apprentices. .other, that we must attribute the peri.odical 

In 1859, when he had arrived at the age .of appearance .of apDIDgists fDr the appalling 
22, he started in the br.oker's business f.or custom. SDme peDple say that, thDugh the 
himself, and in three years b.ou�ht .out a foot is ultimately def.ormed, thDugh 'the 
banking h.ouse at 20 S.outh Third Street. w.oman is indeed c.ondemned t.o be little 
Everything that he touched turned t.o g.old, f . better than a cripple, yet the pr.ocess is nDt 
and he s.o.on was c.ounted am.ong the s.olid ' s.o very painful after all. The b.ones are 
meu .of the City .of Br.otherly LDve. s.oft, they say, in early y.outh ; the sinews 

The c.ourse .of business, like that .of true supple. Twisting, crushing, and wrenching 
l.ove, does nDt always run sm.o.oth, and at are .operati.ons that may be perf.ormed with-
the time .of the Chicag.o fire several heavy .out much suffering .on baby feet, whereas 
and unav.oidable reverses .overt.o.ok Mr. adults w.ould be maddened by the t.orture. 
Yerkes. It was at this time that he began TD this the writer replies : .. Let n.o .one 
dealing in street railway stocks and b.onds, talk .of the yielding character .of y.oung 
and at the time .of his reverses he was a bDnes .or the pliability .of baby sinews. We 
large h.older in the Seventeenth and Nine- have listened with .our .own ears t.o the cries 
teenth Street Railway C.ompany. All this .of a little girl underg.oing the t.orturing pr.o-
went t.o nay his debts. cess. Such ag.onizing wails never bef.ore 

In 1873 Mr. Yerkes set res.olutely at w.ork fell .on .our ears. They were the shrieks .of a 
to reCDUp his shattered f.ortune, and as child absDlutely wild with suffering. When 
early as 1875 became interested in the CDn- the ligatures were ID.osened and the sh.ock-
tin ental Pass-engel' Railway C.ompany and ing successi.on .of breathless screams ended 
saw the stDck rise fr.om $15 t.o $100 a share. in IDng-drawn wails .of exhausti.on and 

In the year 1880 Mr. Yerkes paid his first misery, the listener turned almDst sick with 
visit t.o Chicag.o, and while there became in- h.orrDr and sympathy. Yet a mDther was 
terested in the N .orthwest Land C.ompany, the deliberate t.orturer of the p.o.or baby, 
with headquarters in Farg.o, Dak.ota. and a father callDusly listened t.o its heart-

A year later he s.old .out his land interests br.oken cries. Think that this fiendish bar· 
and came tD Chicag.o t.o enter the banking barity is being practiced daily and h.ourly 
business, in which he remained five years. thrDugh.out the length and breadth .of a 

In 1886 Mr. Yerkes began the w.ork ior land cDntaining 300, 000,000 inhabitants ! N.o1 
which he is best kn.own and t.o which he alDne are the tender b.odies .of the p.o.or little 
has s.o ably applied his great res.ources, that girls ruthlessly racked and t.ortured, but 
.of the negDtiati.ons f.or the NDrth Chicag.o the purest sentiment .of humanity, the l.ove 
Railway, which culminated in ':he installing .of parents f.or their children, is perpetually 
.of the cable system. The LaSalle street .outraged. Such unnatural cruelty cDuld be 
tunnel, which had been practically aban· tolerated .only in the presence .of the WDrst 
d.oned, was cabled with the first car track CHARLES T. YERKES, kind .of demDralizatiDn. HDW much can 
t.o cr.oss under the Chicag.o River. In 1888 D.on.or .of the $500,000 telesc.ope t.o the University .of Chicag.o. survive .of the m.oral beauty .of the paternal 
the West Chicag.o deal was c.onsummated relatiDn when fathers and m.others, in de-
and mechanical tractiDn by cable substituted f.or times the am.ount .of water that n.ow flDWS in those ference tD a mere freak .of fashi.on, c.onsent t.o inflict .on 
h.orses. streams, and navigati.on will be thus secured fr.om the their daughters, day by day, tDrture that well nigh 

T.o the energy .of Mr. Yerkes, his knDwledge .of men, Lake .of the W.o.ods to all p.oints .on the Red River .of maddens the baby brain and wrings shrieks .of ex
and his unremitting applicatiDn, the great divisi.ons .of the N.orth. cruciating agDny fr.om the little lips ? This is .one .of 
N .orth and West ChicagD .owe their present transp.ort- The scheme includes the use .of Red Lake as an im- th.ose fa,cts that make us marvel when we hear a great 
ati.on facilities. One feature alDne will illustrate the mense reserv.oir f.or l.ogs cut .on the VermiliDn, the Lit- destiny predicted f.or the Chinese natiDn." 
extent .of his plans, namely, the c.onstructiDn by the tIe FDrk and Big FDrk Rivers, and .other streams emp- • ' . ,  • 
West Chicag.o cable road .of a tunnel under the Chicag.o tying int.o Rainy River, which can be fl.oated thr.ough Military Cycling. 

River, at a c.ost .of $1, 500,000, f.or the exclusive use .of the Lake .of the W.o.ods and thence thr.ough the c.onnect- Recently a few s.oldiers fr.om F.ort Sheridan, in c.om
the new Blue Island cable line. I ing waters and canal int.o Red Lake. The l.ogs can be mand .of Lieutenant Hunt, the detachment having had 

Mr. Yerkes n.ow resides in ChicagD, in the full en- sawed at mills to be built at tlJe .outlet .of Red Lake, .or very little experience in riding, went tD Pullman, j ust 
j.oyment .of his vast wealth and a s.ound mind and at Grand FDrks, Dr any p.oint al.ong the r.oute that ope- f.or curiDsity t.o see h.ow s.oOn they c.ould make the 
b.ody, with a constantly increasing circle .of business rat.ors may ch.o.ose. The am.ount .of pine immediately march fr.om Pullman t.o ChicagD, a distance .of fifteen 
c.onnecti.ons up.on which t.o exercise his tremend.ous tributary tD Red Lake, which will be SD.on placed .on miles. They started in the mDrning with their full 
ability. the market by the United States g.overnment, is esti- equipment, the same as men fitted for a campaign, 

Mr. Yerkes' wide gener.osity t.oward the great ends I mated at 8,000, 000,000 feet. If the canal shall be c.on- in regular marching .order. They made the) distance, 
.of science is well sh.own by his recent munificent gift to structed as Pr.of. Daughters rec.ommends, it will add as I am inf.ormed by the .officer, in .one h.our and 
Chicag.o University .of a $500,000 telesc.ope, to be the 2Q,000,000,000 feet .of pine to the am.ount that will be twenty-five minutes' marching time. They were in
" best in the wDrld,"  the principle upon which Mr. tributary to the water r.oute as planned, and make .of structed t.o start eady in the m.orning and arrive be
Yerkes d.oes everything. He als.o d.onated an electric th� Red River Valley an.other great manufacturing and tween nine and ten. In .order n.ot t.o be delayed they 
f.ountain t.o Linc.oln Park, at a c.ost .of $l00, OOO. -Street distributing center like the Saginaw Valley. It will were directed t.o start eal'ly, and I instructed the 
Railway lle'Oiew. als.o furnish a water r.oute fDr the c.onveyance .of wheat .officer that if he f.ound that he was c.oming in ahead .of 

• • • •  • and .other farm pr.oducts frDm the valley, t.o the head .of time he c.ould st.op and rest at any place he wished. 
The Wheat Crop. Lake Superi.or. He rested quite a IDng time, and c.overed the distance, 

If reliance may be placed up.on the representatiDns It is a great scheme, and if the pr.ofess.or can prove as I say, in the marching time .of .one h.our and twenty
.of the United States Department .of Agriculture, .our what he claims, there sh.ould be n.o difficulty in secur- five minutes. The .ordinary time .of marching .over 
wheat cr.op f.or last year am.ol'lnted to 495,181,000 ing the requisite legislati.on and capital t.o dig a canal the same distance, equipped as they were with their 
bushels. This is less by 116,780,000 bushels than that 10 miles l.ong, especially since it will be an easy cut rifles and full equipment, w.ould have been at least five 
.of 1891, but is greater than that .of 1890 by 95,918,000 thr.ough a tamarack swamp. Pr.ofess.or Daughters h.ours. I asked the .officer hDW the detachment st.o.od 
bushels, than that .of 1888 by 69, 235,000 bushels. The made the passage by b.oat fr.om Red Lake t.o within 10 the march, and he said they were very little fatigued, 
cr.op .of 1892 may, theref.ore, be re�ded as an excep- miles .of the Lake .of the Woods, s.o says the Northwest- and w.ould have turned around and gDne back .over the 
tiDnally g.o.od .one, in quantity. In value ? That's to ern Lumberman. gr.ound again with pleasure.-Oen. Miles. 
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®01:'1:'eeponbence. 
Tile Cllestnut Worm. 

To the Editor of the Scientific American : 
Under the caption of " How the worm gets into the 

chestnut," published in the Chattanooga (Tenn.) Even
ing News of Dec. 22, by a Pittsburg physician, it is said 
that the eggs are deposited by an insect, etc. Having 
been reared among the extensive chestnut forests of 
the foothills of the famous Walden Ridge, have closely 
observed, for the past . six years, the brown chest
nut and its only enemy. There appears, from the 
middle of August to the first of September, a bug, very 
like the common lady bug, possibly a little longer, 
whose head terminates in a downward curved mos
quito-like bill, with which it bores into the soft green 
chestnut, from the bud end, there deposits its eggs, 
which subsequently hatch into the well known 
" chestnut worm." When the chestnut Inatures and 
falls out, this same bug is to be found, and reInains 
until killed by the . frost. 

To keep a chestnut in a damp place you will observe, 
about the middle of August, the shell will begin to 
ehow signs of decay, after which the bud end will open 
and the bug make his appearance, covered with bright 
brown specks; and, armed with his wiry bill, go in quest 
of a place to propagate his race. 

I have searched in all the natural histories available, 
l;Iut cannot find any trace of such an · insect described 
above. The blight of the chestnut is growing more 
each year from this cause. I would be pleased for you 
to give me, if possible, some insight as to the first ap
pearance of the insect through the SCIENTIFIC AMER-
�AN. ROBERT L. BOLTON. 

Sale Creek; Tenn., January, 10, 1893. 
Prof. L. O. Howard, of the Department of Agricul

ture, to whom we submitted the above, says : Mr. 
Bolton's observations are in the main correct. The 
common chestnut worm is the larva of a weevil known 
scientifically as Balaninus caryatripes. A fuU ac
count of it will be found in the fifth report of the U. 
S. Entomological Commission, pages 350--53. He thinks 
Mr. Bolton is mistaken in respect to the killing of the 
insect by the frost. This chestnut weevil is indigenous 
to this country. No remedies are known. 

. , .  I .  
SaCety SuggesUons f'or Ocean Steamers. 

To the Editor of the Scientific American : 
I have read your " Safety Suggestions for Ocean 

Steamers " with great interest, and although not an 
expert, they appear to me of great importance. 

I submit for your consideration the following sugges
tions, which you are at liberty to pubUsh in the interest 
of the public or consign to your waste basket, as you 
may think proper. 

First.-By providing air tight hatches and coverings, 
to be used when necessary, over engine rooms and such 
other openings in the deck of a ship as are usually left 
for ventilation, so secured as to safely withstand out
ward pressure equal to about two atmospheres, to
gether with air pumps (to be worked by steanI power 
or by hand), so placed as to be always accessible for 
compressing air in either of its compartments, and air 
locks through which men may pass when air is compress
ed therein. It is suggested that in c. of an accident 
of any kind which:causes one or more openings in the bot
tom of a ship, through which more water passes than 
can be pumped out, either of the several compartments, 
or all of them, may in a few moments be substantially 
converted into pneumatic caissons, and in a very short 
time all water therein which is above the level of the 
opening through which it has entered can be forced out 
through ·such opening or ope�gs and kept out by 
compressed air. When this is done, the fractures in 
the hull of the ship would probably, in most cases, be 
easily accessible for repairs ; and if for any reason re
pairs cannot be made at sea it would only be necessary 
to maintain the requisite air pressure in the leaky com
partments, by pumping in as much air as might escape 
through the decks or otherwise, tosecure the continued 
buoyancy of the ship for such length of time as might 
be required for it to reach its port of destination. 

Second.�To provide an automatic device . for giving 
instant notice to the officers of a ship when it enters 
waters of a temperature so low as to indicate the prox
imity of an iceberg, it is suggested that the poles of a 
galvanic battery be connected by wires forming two 
circuit!'!, one much longer than the other. That a pro
perly constructed thermometer be so placed as to be 
SUbstantially submerged by the water which (when the 
engines of the ship are in motion) is continually pass
ing from the sea into the ship for the purpose of con
densing steam. That the wire forming the shorter 
electric circuit above referred to shall be cut and the 
ends thereof introduced into the tube of the thermo
meter, so that when the temperature of the sea water 
passing in contact with it is at or above such as may be 
assumed aA the . •  danger Une," the mercury therein will 
be in contact with the ends of the wire and complete 
the circuit. When the temperature of th e sea water 
causes the mercury in the tube to fall below the as
sumed .. danger line," or, in other words, so low as not 

J Citutiftt �mtticau. 
to be in contact with the ends of the wire, the shorter 
electric circuit will be thereby broken, and, in accord
ance with a well known law, the electric current will 
then, and not until then, pass over the longer circuits, 
and in so doing may be made to ring an alarm bell on 
the bridge, or any other part of the ship, as may be de
sired, and unless the current is .. switched off " by the 
officer of the ship, the bell will continue to ring until 
the ship passes into water of a temperature high 
enough to cause the mercury in the thermometer to 
rise and restore the continuity of the shorter circuit, 
when the bell will cease to ring. 

T. B. BLACKSTONE. 
Chicago, January 12, 1893. 

AN IMPROVED IUNGER. 
The illustration represents a manger by the use of 

which the hay may be readily fed separately from the 
oat.!!, and the compartments of which may be conve
niently filled without stepping into or entering the 
stall. The improvement has been patented by Mr. Wm. 
Vender, of Kinde, Mich. It is hing�d at its front lower 
edge to the front of the stall, through an opening.in 
which it may be swung outward for filling, as shown 
in Fig. 3, while in its innermost position it is supported 
by a cross bar attached to the sides of the stall, as 
�� in m� l � � � � � �� � �� 
may be tethered. A partition divides it into two com
partments, one for hay or cut feed and the other for 
oats or other grain. In the bottom of the hay compart
ment, Fig. 3, is a grate, through which seed or other 
particles may fall to the bottom, to be thence removed 
through a slot in the front, the impurities falling out 
through the slot when the manger is 8'\'nlng into an 
outermost position. While feeding cut feed the grate 
is removed and the opening is closed by a slide. The 

VENDER'S IUNGER. 

grain compartment, Fig. 2, has an interior bottom, 
portions of which are differeutly inclined, and a trans
verse partition with a hinged lid forms a rear storage 
receptacle, through an opening at the bottom of which 
the grain is fed forward to the feeding compartment. 
With this construction the animal receives only a small 
quantity of grain at a time, additional amounts being 
fed from the storage compartment as the supply is 
consumed. A suitable handle at the front facilitates 
swinging the manger outwardly for placing the food 
inJhe different compartments. 

. ' . , . 

55 
the propeller blades are flush with the keel, making it 
impossible for the blades to touch bottom before the 
keeL The three screws are operated by three distinct 
sets of engines. 

These engines are of the horizontal compound type, 
and are placed entirely below the water line. Each 
engine is distinct and separate from the others. The 
cylinders of each engine measure 20 inches and 40 inches 
respectively for the high and low pressure cylinders. 
The stroke is 36 inches. Steam is furnished by three 
connected steel Scotch boilers, 10 feet long by 14 feet in 
diameter. The boilers are intended for an ordinary 
working pressure of 125 pounds to the square inch. It 
is calculated that the new vessel will develop a speed of 
14 knots perhour when tried. It is now recognized that 
had the triple expansion engines been used instead of 
compound engines, their speed might have been made 
to approach close to 16 knots per hour. 

The adaptability of the new vessel for ramming 
purposes will be best understood when it is known 
that the hull construction is of oak up to two feet 
above the water line. At the water line there has 
been provided a belt of iron, extending all around the 
vessel and having a uniform width of six feet through
out. 

In the bow and extending aft for a distance of 15 feet 
is a solid and massive backing of oak. Extra oak back
ing has been placed under all the beams' along the 
water line, and there is a further longitudinal strength
ening furnished by means of a steel cord running the 
entire round of the vessel and nipping together the oak 
backing. At a distance of every four feet this steel 
cord is connected with steel ties running to the keel 
The keelson is strengthened with It steel plate two feet 
wide and three-fourths of an inch thick. 

Ordinarily the Ann Arbor wiU be used to carry cars 
across Lake Michigan from Frankfort to Kewaunee, 
and this she wiU do throughout the entire winter 
months. Her hull has been so shaped that it will rise 
above and crush down the ice. 

Alongside her longitudinal backing is an open and 
spacious run fore and aft, affording sufficient berthing 
room for 500 hammocks. The coal bunkers are placed 
on a longitudinal ,line amidship. The open fore and 
aft space along the sirles has its decks some four feet 
above the water line, and gun ports marked off can be 
cut through if desired in a day's time for the mounting 
of broadside rifles. It is hardly deemed likely among 
those well posted that there wiU ever be any necessity 
for opening ports from the main deck space, as there 
can be placed on the upper deck a battery too powerful 
t9 be opposed by any vessel the British are now able 
to crowd through to the lakes. The battery of the Ann 
Arbor can be made up of as heavy ordnance rifles as 
the Navy Department may desire.-N. Y. Times. 

.. . .  , ... 
Tile Advance In Armed Cruisers. 

As Captain. Noble remarked at the luncheon which 
followed the launch of the Yoshino, the powerful pro
tected cruiser, 360 feet in length, built by Messrs. Arm
strong, Mitchell & Co. , at Elswick, for the Japanese 
government, and described in a recent issue, marks 
progress ill the construction of ships of the class, the 
wonderful development being due, he said, in a con
siderable degree, to Lord Armstrong. First there was 
the Esmeralda, designed by Mr. George Rendell, a 
vessel 270 feet long, with a displacement of 2,950 tons, 
its speed being 18'3 knots, and its armament very pow
erful in those days. Then there were the Niniwa and 
the 'Takachiho Kan, designed for the Japanese gov
ernment by Mr. White, the present chief constructor 
to the British Navy. They were a great improvement 
on the Esmeralda, being 300 feet long, and their dis
placement 3,700 tons ; while their speed was 18 '8 or 

An Ice Crusller aOd
a

war Steamer. nearly 19 knots. And now there is the Yoshino, whose 
There has just been launched" from the yards of the displacement is 4, 150 tons, whose indicated horse 

Craig Ship Building Company, of Toledo, Ohio, a ves· power is 15,000, whose speed is expected to be not less 
sel which in two hours' time can be converted in all than 22% if not 23 knots, and whose armament will 
respects into a harbor defense ram, Itnd with a rapid- comprise every refinement that modern artillery sci
fire battery well protected by steel shields can justly be ence can produce. These four vessels show an im
expected to silence I'Iony craft the British are able to send portant advance in the building of armed cruisers ; 
through the W. elland or St. La wre.nce River canals. but the resources of the Elswick firm are not exhausted, 
The new vessel IS the Ann �r�r, built .for the Toledo, for Captain Noble declared that if the Japanese gov�nn Arbor, and N?rth �lchigan R�lroa?, and de-

I emment intrust them with another. order, they hope 
sI�ed expressly f?r ImmedIate ��n:verslOn mto a war j' to surpass even what they have done in the case of the 
ShIP on the breaking out of hostIlities. Yoshino which it is thought will prove the fastest 

The new vessel has been duly inspected by a repre- cruiser �oat. 
' , 

sentative of the Navy Department, and those in naval 
circles in a position to know declare that, had the new 
vessel been intended exclusively for war purposes, she 
could not have been better designed. The Ann Arbor 
will soon be foUowed by a second vessel, a duplicate 
throughout, and later by four more vessels of still 
greater efficiency. 

The new vessel measures 267 feet in length and has a 
beam of 52 feet. Her draught is 12 feet and displace
ment 2,550 tons. This displacement is slightly in excess 
of that accorded to the new Ammen harbor defense 
ram now building for the . United States. The Ann 
Arbor is provided with three screws, placed one on each 
quarter, well forward of the stem, and the third iu the 
bow. The bow screw sets well aft of the stem, and oc
cupies a position clear of the keel The lower edge of 

Economy of' Tramp Steamers. 

An iUustration of the remarkable efficiency of some 
of the steam tramp vessels is seen in the Tekoa. .This 
ship, belonging to the New Zealand Shipping Co., is 
built of steel, 4.050 tons gross measurement, with a 
dead weight capacity of 6,250 tons. She was built in 
1890, to carry cargo between England and Australasia, . 
and, in her speed trial, showed 11% knots. · Recently 
she ran from Teneriffe to Auckland. 12,059 nautical 
miles, 1\'ithout a stop and without slacking speed at an 
average rate of 10 knots, with a daily coal consump
tion of 21� tons for all purposes. Thus she traM
ported a ton a Diile by burning one-half an ounce 
of coal." 
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HO� THE B�OKEN SHAFT OF THE CUNARD 
STEAMSHIP UMBRIA � AS REPAIRED. 

The unusual accident to the sha.ft of the Umbria in 
her recent westward trip whjle off the coast of N ew
foundland on the 23d of December last has aroused 
the liveli�st curiosity among engineers and others as 
to how a break or crack 
in the shaft within the 
inclosure of the thrust 
block and between the 
thrust collars could be 
so far repaired and the 
shaft strengthened as to 
a I I  0 w of the v e s s e  I 
steaming several hun
dred miles to New York, 
her port of destination. 

The Umbria is one of 
the largest and swiftest 
of the B r i  t i s h  mail 
steamers, being 520 feet 
in length, 57 feet 3 
inches beam, 41 feet in 
depth, and of 8,000 tons, 
with triple compound 
engines ' of 14, 500 I. H. 
P. , giving her a trial 
speed of 19 knots, nearly 
22 miles per hour; her 
regular average speed 
being over 18 k nots or 
nearly 21 miles per hour. 

i titutifit �mtri,a •• 
out of the slots. See Fig. 15. A strap was also placed 
in the next available . groove in place of the chain trice 
and held in place by the large turnbuckles fastened 
from a bea.m overhead, taking the place of the chain 
to keep the shaft from sagging. The work was now 
ready for trial By this arrangement 5 of the 13 tIl rust 

[JANUARY 28, 1 893 
The drawings were made at once by Mr. Lawson, the 

draughtsman of the Durnbarton Iron Works, and the 
work prit 'iri liarid, tJie men working in shifts, day and 
night. The work consisted in the '.!utting out of 26 
inches of the length of the shaft and inserting a new 
section, with collars to match the collars on the shaft, 

with keys across and 
between the faces, and 
the whole strongly bolt
e d  together. 

The first work, that 
. of cutting- out a sec

tion of the bro.ken shaft 
of 25 i n c h e s in dia
meter, 26 i n c  k Q S in 
l e n  g t h, involved t.he 
construction of a spe
cial duplex drilling ma
chine and the putting 
into the hold of the ship 
of a temporary engine 
and steam connections. 
T h i s was ail accom
plished a n d  the ma
chine set to work in two 
days from the arrival of 
the steamer at her dock. 

While the U rn hi' i a 
waR running at nearly 
full speed in one of the 
heaviest of our winter 
storms to the south of 
Cape Race, Newfound
land, C h i e f Engineer 
Tomlinson heard a rat
tling and saw some
thing w r o n g  in the 
motion of the engines, 
a n d  . h e immediately 
stopped them. He then 
uncovered, by sections, 

Fig. 4.-STEAMER UMBRIA-THE DUPLEX DRILLING MACHINE AT WORK. 

The drilling machine, 
so quickly hurried to · 
gether, is illustrated in 
Figs. 4 and 5. It con
sists of a cast iron frame 
with two cross bars and 
:flanged feet for bolting 
to and al,ljustment Ol'l 
the two cross frames, 
which were fixed by 
clamp b o l t s  t o  the 
thrust b I 0 c k frame. 
The drill frame carries 
two vertical spindles, 
with 1% inch drills, 26 
inches apart on their 
outside measure, j u s t 
clearing the face of the 

The thrust collar hoxes are seen at the Jeft. Iu the foreground is Second Engineer William Frazer. Above him is Mr. Duff, 01 Reid & Duff. 

the thrust bearings, when it was found there was a 
crack in the shaft between the 3d and 4th thrust col
lars on the end next the engine. See Figs. 6 and 14-

The plan for arresting the progress of the crack, 
which was nearly half across the shaft, was quickly 
made by Chief Tomlinson and approved by Captain 
McKay. The work of repair was commenced at once 
by tricing up the shaft at the recess between the 5th 
and 6th collars with a chain and turnbuckle such as 
are used on shipboard 
for lifting. 

Some spare bolts were 
f 0 u n d, duplicates of 
those used in the regu
lar end flanges of the 
shaft. These bolts were 
5Yz inches diameter -by -

12 inches long between 
head and nut, being 1Yz 
inch short of reaching 
to the opposite sides of 
the adjacent collars, but 
t h e  screw ends were 
long enough to hold the 
bolts in place. 

yokes were displaced, leaving but 8 in place to bear 
the thrust of the propeller screw. 

Thus weakened in the torsional strength of the shaft 
as well as in its thrust resistance, a slow speed became 
necessary. Upon trial, one of the bolt nuts gave out 
after a two hours' run, another bolt being prepared 
and put in. No further mishap occurred, and, as it 
proved, the work of repair was eq ual to the duty placed 
upon it, the ship making about 9 miles per hour, reach-

thrust collars to be used 
for bolting to the new shaft section. The vertical spin
dIet have each a worm gear, diriven by worms on a hori
zontal shaft, to the end of which is a pulley and belt, 
connected with the portable engine upon the :floor of 
the shaft compartment, each drill being fed by a screw, 
as shown in Figs. 3, 4, 5, 6, and 11. 

The adjustment of the position of the drilling ma
chine upon the slotted guide frames allowed of exact 
spacing and direction of the boring. Every alternate 

hole being first drilled, 
thp, holes were plugged 
with iron rods, and the 
interrnediate holes then 
drilled, cutting slightly 
into the plugs. When 
seven holes were finish
ed to the 6enter, the 
shaft was turned over 
and the opposite holes 
drilled. The shaft was 
turned a quarter over 
and fifteen holes on op
posite sides were drill
ed, and then the comers · 
drilled out, thus requir
ing the turning of the 
shaft and, engine eight 
times by the tQrn-over 
engine. 

A beam was rigged 
over and lengthwise of 
the shaft at a height to 
work two ratchet drills, 
one on each collar, and 
with which four holes, 
each 1Yz inch diameter, 
were bored in each col
lar, down 5 inches or 
within 1 inch · of the 
depth of the thrust col
lars. Thus relieved of 
the bulk of metal, slot 
openings were chipped 
out into the drilled holes 
to receive t h e  bolts, 
which were also :flatten
ed on the sides by chip
ping four :flat places to 
give them fair beuings 
in the mortises in the 
collars as shown in Figs. 
7, 14, 15. The shaft was 

Fig. 5 .-STEAMER UMBRIA-VIEW OF THE DRILLING MACHINE AND MAIN SHAFT. 

The starting of the 
holes on the slope of 
the curve was done by 
chipping recesses at the 
proper places while the 
drilling machine was 
running in adjacent 
holes. This work re
q uired a l e n g t h  of 
nearly 800 · lineal inches 
of 1% i n c h  h o l e s, 
occupying 7 days of 24 
hours each, when the 
piece was lifted out, and 
appeared as shown in 
our photograph, Fig. 7, 
and cut, Fig. 8. The 
faces of the shaft ends 

then turned one third over by the regular:l.�um-over ing this pori on the night of December 30, 7 days frorn 
engine land its worm gear, and the operation Qf fitting the time of the break-the repairs occupying 4 days of 
in the 2d and 3d bolts was successfnlly completed. this time. 

In the meantime the ship's portable forge wal! ·",t Immediately upon the arrival of the vessel, Chief 
work in making two broad straps, one coveriI}g the. ,Engineer Tomlinson, with Messrs. Reid & Duff, of 
crack which had run down the angle of the recess, and the Dumbarton Iron Works, this city, devised a method 
then across in a diagonal line, to "hlnd the shaft in line, of repair to the shaft, snch as would enable the ship to 
in case of an extension of the crack, the other strap return to England, where a new shaft had been 
on the ontside of the bolts to keep tbem from slipping ordered by cable by the owners. 

were then chipped even 
with the collars. ThiJ machine weighed about 1,000 
pounds. The. next operation of drilling the 12 lateral 
holes for the 3 inch bolts in each collar required the 
construction of a new and special drilling machine 
with gears driven from the portable engine, the frame 
of which is clamped to the iron ways fixed across and 
above the shaft. These ways have slots by which the 
three different machines that in turn are placed upon 
them are adjusted in position and bolted fast. 
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The drilling machine carries a spindle on which is

.

a I the home trip, which is expected to be accomplished in I photographs speciall

.

y taken for the SCIENTIFIC AME
spur gear and feed screw with a right hand cutting about nine days. RICAN by our photographer, Mr. F. D. Palmer; The 
drill at one and a left hand drill at the opposite end, by Our acknowledgments are due to Vernon H. Brown, dark and narrow spaces in the lower depths of the 
which two holes are drilled at once. This machine is I Esq. , the abl .. e. representative of the Cunard Company I great steamer, where the work of mending the shaft 
shown in Fig. 11. The drilling of the 24 holes for the in this city, for permission to visit the ship and make was done, rendered the picture taking a difficult job. 
3 inch bolts, two opposite holes being drilled at once, drawiIigs and photographs ; also to Captain McKay It was accomplished by means of the magnesium flash 
occupied 3 days of 24 light and persevering 
hours each, including effort on the part of the 
the turninK over of the photographer. 
shaft 12 times. The ma- We give likenesses of 
chine weighed about some of the men whose 
1,200 pounds. energy and skill, under 

A new and special tbe direction of tbe 
macbine was also made commander, b r 0 u g h  t 
for milling tbe keyways the Umbria safely to 
across tbe face of the port under tbe most 
ends of the shaft, in� t r y  i n g circumsbinces, 
cluding tbe tbrust col- assuring ber passengers 
lars, each 36% inches in of safety of life and res-
lengtb, 4 inllhes wide by cuing her owners from 
:xl of an incb in depth. a burdensome salvage. 
When it is considered A breakdown at sea at 
that the distance is only any time and in fair 
26 incbes between the w e a t h e r  is a nerve-
faces of the cut shaft straining e v e  n t ;  but 
and tbat the sides and when to this is added 
under side of the shaft the raging of one of tbe 
are covered by the frame severest storms of years, 
of the thrust block, this rolling and pitching a 
machine b e c o m e s  a ship u p o n  i t s ·  angry 
most important device waves, the work of re-
for the execution of this pair becomes a desper-
work in tbe shortest ate battle for life ; but 
possible time. It is of cool heads and tbe tem-
a novel construction, porary appliances at 
and like tbe other ma- hand enabled the work 
chines is driven from to be done in a way 
the p o r t a b l e  engine that allowed the sbip to 
belted to a pulley on a save hereself by steam-
horizontal shaft, with a ing slowly to her pon 
worm gear actuating a of destination. 
vertical feathered shaft; The successful efforts 
a h o r i z o n t a l  double of the Umbria's engi-
head spindle actuated Fig. G.-STEAMER UMBRIA-VIEW SHOWING THE BROKEN SHAFT AND THE DRILLS W ORKING THEREON. 

neers was pleasantly re-
from the vertical shaft A, Cp))J!J'.$ 9j) !!!�jll §lll!fh ];\, l')J� �ruck in the .haft.  C. Bund coverin� the crack. D. One of l b. drills. cognized a few days ago 
by worm gear carries by the American Marine 
two cutters (right and left) and moves vertically on I and Engineer Tomlinson and his aids for their courte- I Engineers B. A. in the form of a dinner given to 
two guide rods by a feed screw. The moving parts ous assistance ; also to Messrs. Reid & Duff and Mr. Lawrence Tomlinson, chief engineer, and William 
are mounted on a solid frame, which is bolted to the Benjamin S. Lawson, of the Dumbarton Iron Works Frazer, Charles Forrest and Henry C. Paterson, his 
slotted cross ways before described, and made adjust- I of this city, and Mr. Johnson, superintendent of the I assistants. 
able exactly to the proper lines of the keyways to be Paterson Iron Works, New .Tersey. . President Van Arsdale welcomed the guests in . the 
cut, so that the machine will trav�rse the two cutters Our engravings have been chiefly prepared from nallle of his association, which, he said, had decided 
from the ·periphery to to present each with a 
the center of the shaft token of its appreciation 
without readjustment. of mechanical and en-
The shaft is tlien turned gineering skill sbown 
one half over for cut- under . very trying cir-
ting the opposite ends cUlllstances. The pre-
of the keyways. The sents consisted of en-
machine weighs about grossed resolutions and 
1,000 p o  u n d s and is chronometers. 
shown in Fig. 12. Mr. Tomlinson thank-

The b 0 1 t i n  g of the ed his hosts for their 
new s e c  t i o n  to the kind token, but he had 
thrust collars of the only done his duty, he 
shaft is by 24 3-inch said, and the word duty 
bolts, with nuts at each ought to be the watch-
end. 7 inches in length word among all engi-
between the nuts. neers. 

The weight of the He said that when 
new section, with its the breakdown occur-
keys and bolts, is over red on the Umbria, be 
2 gross tons. Its hand- and his assistants tack-
ling is no easy matter. led tbe · job with meek-

The boring of the ness and h u m  i i i  t y. 
c o l I  a r s of t h e  new They felt that they had 
section is shown in Fig. done it well, after put-
9 as it appears upon the ting in 72 hours' time 
drill press at the works in making the necessary 
of the Paterson Iron repairs. Their anxiety 
Company, Paterson, N. was intensified in the 
J., where it was forged circumstances of t h e  
and finished in ten days. breakdown, but tbeir 
In our next we hope to duty was · d o  u b i  e d. 
give a photo. of the However, they_ did not 
sbaft as it appears with i m a g i n e  that they 
the new section in place w 0 u 1 d win so mnch 
complete. fame on shore. 

The present repairs Mr. Tomlinson then 
are only a temporary proceeded to g i v  e a 
arrangement, made to brief account of the 
enable the ship to re- fracture, the shaft and 
turn to England, where, the work of repairing. 
as stated, an entire new The crank and shaft 
shaft has been ordered. came forward, and the 

The 108s of the use of engineers heard a rat-
6 out of 13 thrust bear- tling. On stopping the 
ings, one being for a engines they found .tb.e . 

supporting strap, which break in the shaft, and 
is to be put on here to first wanted to put in 
prevent any sagging of five bolts, but decided 
the shaft, will necessi- Fig. 7. -ST�AMElI. UMBRIA-SHOWING . THE B.ROKEN SECTION OF ·tHE MAIN. SH.4fT . WHEN CUT OUT on three. They cut one 
tate a reduced speed on AND LIF.ffED Uf. of the collars of the 
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shaft, and this was a serious piece of business 
with the tools they had. It took twenty-four 
hours to put in one bolt. 

Chief Engineer Lawrence Tomlinson, 
whose portrait we give, was bOrIi in Liver
pool in 1836, �ntered the service of the 
Cunard Company as a boy in 1854 ; served 
seven years apprenticeship at engineering, 
and continued in service as a journeyman, 
entering sea service in December, 1861, 
making his first voyage to sea in the cele
brated side wheel steamer Persia as junior 
engineer. Up to the present time he has 
seen continued service in various engineering 
capacities for a period of over forty years. 

.. , e , . 
Large Lake ' StealDers. 

[JANUARY 28, 1893. 
dromeda for twenty-three minutes, the trail 
of a large meteor was discovered across the 
center. 

'l'he trail runs a little south of Beta An
dromeda, and almost directly over Andro
meda, and lies in a northwesterly direction. 
This meteor was seen by several persons 
within a radius of twenty miles of Ansonia, 
and is described as intensely bright, the 
illumination being very vivid. It was seen 
to break, but was evidently too far away for 
the detonation to be heard. 

It is hoped that persons who may have 
seen the meteor and can describe its appa
rent path with some degree of correctness 
will communicate with Mr. Lewis or Profes
sor H. A. Newton of Yale University. An
other observation of the meteor's path from 
a distance would have given all the dat.a 
necessary to determine the height of the 
meteor above the earth's surface, a very im
portant and uncertain question at present. 

. . . . .. 
AlnlDlnnlD. 

There have just been laid down at the 
yards of the Globe Shipbuilding Company, 
of Cleveland, Ohio, the keels of two steam� 
ers which are designed to be not only the 
fastest ever seen on the lakes, but the fore
runners of an intercontinental system of 
transportation between this country and 
the Orient. The two ships are intended 
particularly for the passenger service be
tween Buffalo and Duluth, and their speed is 
to be not less than 20 miles per hour. They 
are intended to make the run between 
Buffalo and Duluth in 50 hours. Their 
general dimensions are : Length over all, 
380 feet ; beam, 44 feet ; and depth of hold, 
34 feet. The draught when running in the 
open , lakes will be 18 feet. This will be ob
tained by filling water compartments in 
the double -bottom space. On entering the 
Detroit flats the draught will be brought up 
to 16 feet by pumping out the compart
ments. The increased draught will afford 

Fig. S.-STEAMER UMBRIA-SilO WING TIlE DRILL CUTS IN SIIAFT 

As compared with most metals, pure alu
minum, according to a recent article by Mr. 
A. E. Hunt, of the Pittsburg Reduction 
Company, under ordinary circumstances, 
withstands the action of wind and weather 
exceedingly well, but the presence of silicon 
greatly reduces its resistance to atmospheric 
influences. Metal with 4 per cent or 5 per 
cent of silicon very soon collects a thick coat
ing of oxide upon it, if severely! exposed. 
Aluminum can be rolled or hammered cold, 
but the metal is most malleable at, and 
should be heated to, between 350° and 400° 
Fah., for rolling or breaking down from the 
ingot to the best ad vantage. Like silver and 

in the open lakes enhanced speed. The two 
'Yessels are building for the Northern Steamship Com
pany. They will be the first steamers on the great 
lakes to be provided with quadruple-expansion en
gines, and thair horse power, which will be 7,000 for 
each ship, will exceed by 3,000 the maximum horse 
power now developed on the lakes. The engines will 
embrace cylinder diameters for the four cylinders of 
25, 36, 51% and 74 in. The stroke will measure 42 in. 

• • • • • 
The Inventors o£ the Telegraph. 

Prof. Thomas Gray, of Terre Haute, Ind. , celebrates 
the beginning ot the second 
century of the American patent 
system by an address on the " In
ventors of the Telegraph and 
Telephone," giving in succinct 
form the history of these in
ventions. From the discovery 
of Stephen Gray in 1729 that 
electrical influence could be con
veyed to a distance by insulat
ed wire, of Romagnesi in 1805 of 
the deflection of a needle, redis
covered by Oersted, to the in
ventions of S c h  w e i g g e r  and 
Schilling and Steinheil, up to , 
Morse, the gradual evolution of 
the telegraph is traced. The in
fluence of the researches of Prof. 
Henry receives adequate re
cognition in this paper, and his 
claims are quoted : 

" 1_ Previous to my investiga
tions the means of developing 
magnetism in soft iron were 
imperfectly understood, and the 
electro-magnet which then exist
ed was inapplicable to the trans
mission of power to a distance. 

" 2_ I was the first to prove, 
by actual experiment, that in 
order to develop magnetic power 
at a distance a galvanic battery 
of ' intensity ' must be employ
ed to project the current through 
the long conductor, and that a 
magnet surrounded by many 
turns of one long wire must be 
used to receive this current. 

" 3. I was the first to actually 
magnetize a piece of soft iron at 
a distance, and to call attention 
to the fact of the application of 
my experiments to the telegraph. 

" 4.  I was the first to actually 
sound a bell at a distance by 
means of the electro-magnet_ 

SECTION. 

gold, aluminum has to be frequently anneal
Morse 1 and he pertinently adds, "Would not Henry ad, as it hardens up remarkably upon working. Due to 
have gained, both in popularity and in scientific this phenomenon of hardening during rolling, forging, 
reputation, if he had patented and made the public stamping, or drawing, the metal may be turned out 
pay liberally for his discoveries 1 "  very rigid in finished shape, so that it will answer ex-

• • •  , • cellently well for purposes where the annealed metal 
Meteoric Photography. would be entirely too soft or too weak., or lacking in 

While photographing the Holmes comet at Ansonia, rigidity, to answer. Especially is this true of aluminum 
on the evening of the 13th inst., John E. Lewis, an as- alloyed with a small percentage of titanium, copper, 
tronomer at Ansonia, Conn. , was startled by a bright or silicon. It can be safely stated as a general rule, 
light at about 7:30 o'clock. Upon developing the plate, I that under similar conditions, the purer the aluminum, 
which had been exposed to the constellation An- l the softer and less rigid it is. Aluminum can be an

nealed by heating ,and allowing 
it to cool gradually. ' The best 
temperature is just below the red 
heat. Thin sections ('an be an
nealed by heating in boiling 
water. Aluminum can be easily 
and readily welded by electrical 
apparatus, and a cheap and 
satisfactory solder has been dis
covered. Sound castings of this 
metal can be made in dry sand 
moulds or metal chills. It re
quires, however, some experi- ' 
ence to master its peculiarities 
before sound castings can be 
uniformly made. The aluminum 
should not be heated very much 
beyond the melting point; if too 
hot, it seems to absorb gases, 
which remain in the metal, pre
venting sound castings. 

• • •  
Dangerons Hallstonell. 

A correspondent of the Morn
ing News, Dallas, Texas, de
scribes a great rain and hail 
storm which took place at Gray 
Hill, Texas, on December 6. This 
remarkable hail fell in large 
lumps, ranging from three to six 
inches in diameter. I heard of 
one piece eight inches in diame
ter, which weighed four pounds. 
They were, as a rule, spherical 
in form, but some were s, me
what flat, and nearly all v' re 
covered with oval knobs. Thl 
fell in small areas, about two feeL 
apart, while in other places only 
one would fall in a space twenty 
feet square. The average under 
my observation was about one 
hailstone to every three feet 
square. A most remarkable fact 
in connection with these large 
hailstones is that some of them 
have particles of dirt in the cen
ter. The question is, How did 
they get there ? 

--, ..... . ... 

.. 5. The principles I had de
veloped were applied by Dr. 
Gale to rfluder Morse's machine 
effective at-'a distance. " Which 
is the better known name, asks 
Prof. Gray, that 01 Henry or Fig. 9.-STEAlIlER UMBRIA-BORING TilE COLLARS Oli' TIlE NEW SIIAFT SECTION, 

l&TEBSON IBON WOlULS, 

ELECTRIC wands are now used 
lor bea.st taming. 
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Electrical Action I n  Photographic 

Development. 

In a recently published number 
of L'Amateur Photographe, Mons. 
L. Mathet describes some experi
ences of electrical action in the de
velopment of celluloid films. He 
noticed in developing some films of 
his own preparation a phosphores
cence-like appearance on the surface 
of the negative, a phenomenon 
which also appeared when he re
peated the experiment with rollable 
films of commercial manufacture. 
The circumstances under which the 
phenomenon appeared in the latter 
case were as follows: The films 
were developed in an ordinary vul
canite dish, with pyro-soda. While 
flowing the developer to and fro 
over the fi1m he clearly noticed, he 
says, a phosphorescent gleam upon 
i t s  surface. When development 
was complete the developer was 
removed, the film allowed to adhere 
to the bottom of the tray, and 
flooded with the wash water, when 
the mysterious light became even 
m o r e  apparent. The negative, 
when fixed, was slightly veiled. 
Substituting a hydroquinone de
veloper for the pyro-soda w i t h  
o t h e  r exposed films, the same 
" phosphorescence " appeared and 
subsequent slight fogging also su
pervened. 

59 
own experiences, that, as Colonel ' 
Waterhouse and others have aI
r e a d y discovered, an electrical 
action is produced in development. 
It should, however, be pointed out 
that in Colonel Waterhouse's expe
riments, if we remember aright, no 
sparks of electricity were visible.
Br. Jour. 

• • •  
Cold and Ether. 

Mr. Mathet regards these experi
ences as confirming the conclusions 
of Colonel Waterhouse (see the last 
volume of this Journal), that an 

JPig. IO.-LAWRENCE TOJ[LINSON, CHIEl1' ENGINEER OF THE ROYAL J[AIL STEADR 
_�!.1!y.. 

That extreme c o l d  p a r a
lyzes every vital function is, of 
c o  u r s e, a piece of every-day 
knowledge. But it has been left 
to Professor Pictet, who has been 
conducting some experiments on 
this subject, to discover that at a 
temperature of 1500 below the Cen
tigrade zero there is no chemical 
action between nitric or sulphu
ric acid and potash, or between 
oxygen and potassium, t h o  u g h  
under ordinary circumf'tances the 
affinity of the latter metal �for 
oxygen is so great that it will blll"n 
if thrown into water, owing to its 
combination with the oxygen in 
that fluid. But if the electric 
spark is played on bodies which 
have thus lost the power of chem
ical affinity, some new and curious 
combinations result. The latest in
vestigation, t h e conclusions 0 f 
which, however, have been theo
retically presaged for some years 
past, may require us to reconsider 
the question of the temperature 
of outer space and the possibility 

electro-chemical action is producible, during develop
ment;  but in M. Mathet's case this action is made ap
parent by the nature of the support. That gentleman, 
however, points out, what of course is tolerably well 
known, that celluloid is a bad conductor of electricity. 
When talcked glass is coated with a solution of celluloid 
in amyl acetate and the dried film is stripped, a shower 
of small electric sparks is evolved between the detached 

that the same phenomenon is the cause of the several 
small stars with which some of his film negatives were 
disfigured. He quotes the case of a commercial film 
which, upon development, showed a dark spot around 
which were formed certain regularly 
defined luminous radiations that he 
also sets down to the same cause. 

M. Mathet states that if the celluloid 

of an atmosphere composed of 
gases in combination existing there.-])aily Chronicle. 

.. I • •  ., 
The Water Jet. 

The (Jenie Civil describes the sinking of iron piles in 

film be coated while on a metallic sur
face, instead of a glass plate, as is gen
erally used, sparks are produced if tho 
film is forcibly moved in contact with 
the metal, and especially if the air be 
dry, while they may be avoided if the 
atmosphere be humid and care be 
taken to remove the pellicle carefully; 
and placed in contact with some inert 
material. Such facts are no do.ubt 
thoroughly known and understood by 
commercial manufacturers of celluloid 
films. The interesting point in M. 
Mathet's communication lies in what 

o 0 
i he regards as a confirmation from his 

: Fig. l4.-THE lIROKEN SHAFT OF THE UMBRIA AS REPAIRED AT SEA.  

=========:=1 Chile with a water jet. Some of the piles were 14'76 

Fig. 1 l.-STEAllER U MBRIA-THE I.ATERAL DRILLING 
MACHINE BORING THE SHAFT COLLARS. 

film and the glass at the moment of separation. The 

pellicle, however, retaills its electrical properiWs. 
In coating large surfaces of rollable celhifi')fd films 

M. Mathet points out a fact which we remarked upon 
some years ago, although the statement encountered 
the dubiety of an experienced dry plate maker, that 
this non-conducting property of the celluloid may lead 
to the fogging of the superposed emulsion, the entire 
surface being fogged, and the discharge becoming visi
ble on development. M. Mathet is inclined to think 

Fig, is.-STEADR UllBRIA-THE SPECIAL 
CUTTING J[ACHINE. 

Fig. IS.-THE NEW SECTION OF SHAFT" 
SHOWING THE KEYWAY AND BOLT� 
HOLES. 

Fig. lli.-THE BOLTS STRAPPED IN l'LACE. 

in. in diameter, with a flat bottom flange or pedestal 
41 '92 in. in diameter, and were sunk to a depth of 28 ft. 
below the bottom of the river through a very coarf'e, 
compact sand, in which screw piles penetrated with 
great difficulty, and sharp piles could only be 
driven 11 '8 to 14'1 ft. A pump delivering about 12,000 �ons per hour through a 4'92 in. pipe would sink two 
piles, each having a 2 '05 in. pipe projecting about 7 '87 
in. below its base with a 5'9 in. opening. The pile being 
put in position and the water jet started, it sank nearly 
3 ft. by its own weight, after which it was worked down 
by means of an endless cable leading from the drum of 
a hoisting engine around a horizon tal pulley bolted 
on to the pile so as to revolve the latter about its verti
cal axis. An average of eighteen hours was req uired 
to sink each pile. On one side of the river a double 
action Worthington pump was used, and on the other 
a Tangye pump. 

.. . •  I "  
THE highest chimneys in the world are two in Glas

gow, one being 468 feet high and the other 455 feet, 
while one near Cologne comes next with a height. of 

KEYWAY 441 feet. 

Fig. 16,-THE FINAL REPAIRS OF THE U)[BRIA'S SHAFT. 
A shows the new in8err.ed section. 
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6o J titutifit �mtritJII. 
DeENTLY PATENTED INVENTIONS. 

Engineering. 

LocOMOTIVE BOILER.-JOS •. S. New
lin, Fairfax, S. C. A portion of the boiler flues p.ss
ing thtl hot currents from the fire box to the .moke
Btack h.ve. according to this invention. return end •• 
made thick .nd heavy to permit hammering without 
dam.ge. by which the currents are returned back ward 
and then forw.rd ag.m through other flue. to the 
.moke.tack, thn • •  ecuring • much lon!!'er tr.vel of the 
hot cnrrent. through the boiler and a better ullliz.tion of 
the he.t. A novel me.n. i. provided of puttlDg lU the 
return ends firmly. in a .imple and inexpen.iv� w.y. 

STEADYING PORTABLE ENGINES. 
Edward C. Emde. Tacoma. W.shington. To prevent 
undue .h.king of the m.chinery this invention pro
vide. a steadying device with a base. on which are .d
justably held two legs ad.pted to ent(age the .xle or 
wheel of the engine. one of the legs being made in sec
tion. fittl,d . to slide one on the other. The device is 
applied prefer.bly on the hub or .xle of e.ch rear 
wheel of the portable engine. when it securely .nd 
flrmly ste.die. the entire machine. preventing undue 
sbaking and holding the engine in position to prevent 
slack of the driving belt, etc. 

Railway A.ppllanees. 

SIGNAL LANTERN. - Willey J. Fell-
hemer. New York CIty. This is a simply constructed. 
durable. and inexpen.ive lantern. especl8lly .d.pted for 
nse on r.ilro.d. or on shipbo.rd. It norm.lly .bows a 
white l ight. but .urrounding the globe or chimney .re 
Bcreens of flexible m.teri.l; tran.parent, tran.lucent. or 
semi-tr.nslucent. ann colored as the code of signals 
may require. Me.ns are provided whereby the .creen. 
may be independently m.nipulated, to conveniently 
carry any one of them in line with the ray. of Il/!ht to 
dispiay • light of Its special color. 

CAR COUPLING. - Joseph B. Hulett 
and Louis J. Bee .. , Middletown. N. Y. According to 
this lUvention the link i. held in suhstantially horizon
tal po.ltion. to be·automatically t(uided into an oppo.
ing drawhead. the l ink having .1.0 a limited np and 
down .nd lateral movement, while . hook.shaped pin 
maintAin. the link in place. a weight beint( .rr.nged 
to hold the pin normally in conpling position, when i t  
will automatic.lly eng.ge a link entering the  draw· 
he.d. The hook· like vin may be readily removed. and 
the coupling may then be used a. the ordin.ry link 
and pin con piing. 

Electrical. 

LAMP HANGER. - Charles S. Hume, 
Detroit, Minn. This is a simple device to f.cilitate the 
r.ising or lowering of an electric l.mp in • room or 
other location. and holding it in desired po.ition. The 
light wire. h.vir.1l on its lower end the I.mp, extends 
from a ceiling support, .nd to it is tied • string. con
nected with a pendent rod and supporting fr.me. in 
which i. a .pring-controlloo lIulley • •  round which the 
Btring I. wound. The tying of the string at different 
points on the light wire controls the limit of r.ising 
and lowering the l.mp. which is simply pulled down to 
the de.ired position, when the parts counterb.lance the 
tension of the spring .0 tbat the lamp remain. in place 
until pu.hed up. 

ELECTRIC RAILWAY CONDUIT. -Chas. 
A. Stark. Duluth, Minu. Tbi. improvement comprises 
a surface conductor. arr.nged adjacent to which .nd 
adapted to connect an electric current is a circuit 
closer. a compressible tr.ck rail, and means for operat
ing the circuit doser by means of the r.il. By this 
meumi the trolley conductor i. carried npon the surface 
of the !!'round. the hne conductor beneath the surf.ce. 
aud the circuit is closed through the trolley conductor 
onlv .t the point. opposite the car. the construction en
abling the l ine conductor to be safely c.rried without 
dunger of grounding and reducing the liability to ac· 
cidents, as under ordin.ry circumst.nces the trolley 
wire or conductor will c.rry no electricity. 

GALVANIC BATTERY.-Wm. R. Reud, 
New York City. This is • b.ttery to be worn upon or 
• pplied 1.0 the person to send a mild current through 
cerhin di.eased p.rt. to .timulate .nd .trengthen 
them. It has an outer perforated cylindrical copper 
shell forming one pole • •  n inner zinc cylinder forming 
the oppo.ite pole, .n in.ulating base or plug secured to 
the two poles. and . hutton secured to the outer end of 
the plug .nd connected by • condnctor with the inner 
pole. The battery I. held in the hand to .ny .ffected 
part. when the perspir.tion .nd acids of the body act
ing on the battery pole • •  re designed \0 produce a mild 
cnrrent. a .tront(er current being obrained by dipping 
the battery in vinegar or other acid before applying it 
to the body. 

Mechanical Applianees. 

effective machine, designed to be run. by foot power. 
The mech.msm for separ.ting the cotton from the .eed 
i. not new. but the improvement provides for conve
niently operating the m.chine. while tbe operator mllY 
8t the same time feed the nece.sary qn.ntity of cotton. 
Heavy flywheel. give the m.chine a uniform .nd steady 
motion. 

A.Krlcnltural. 

CULTIVATOR.- Alexander J. Bolster, 
York. Neb'. Thi. is an arch cultivator. in which the 
gangs .re located forward of tbe arch, so that their 
oper.tion may be readily viewed by the rider, pro
vision being lI.1so made tor readily elev.ting the culti
v.tor. and locating them near the wheels of the m.
chine. The axles are al.o .0 located upon the arch .nd 
the j:ultivator g.nl1. upon the axles that they will move 
together. while the wheels may be turned to the right 
or left·to reduce the Width of the machine. the g.ngs 
,suetaining the s.me relatiou to the wheels at all times. 
,The gang. are brought clo.e to the forw.rd portion of 
the wbeels as well •• close to the team. thereby lessen
ing the draught. 

DISK CULTIVATOR.�This is a. further 
invention of tbe same inventor, covering an improve
JUent .ccording to which the disks may be run forward 
of the .rch of the cultiv.tor • •  nd arc so loc.ted th.t 
the driver m.y observe their action on the ground. 
stopping. to uneo"er a covered up hill if de.ired. The 
disk. thus loc.ted are designed to form • perfect 
balance under all conditions. their weight when raised 
out of the gronnd being forward of the .rch, and pre
venting the pol,e or tongue from being lifted up. 

COTTON CHOPPER AND CULTIV ATOR .. -
Eugene M. Nolan. Jack.onvil le, Fl.. The construction 
of this implement is .uch th.t the hoes are c.rried in 
connection with cultivator blades •. •  nd both the hoes 
Rnd hlades m.y be r.ised Rnd lowered elther independ· 
endy or collectively. Novel means are id.o provided 
whereby two boes m.y be made to oper.te conjubctive. 
ly tr.nsversely of the implement. a diagonal cnt being 
made on the ground as tbe implement advances, while 
after the first cut the rear hoe will cross diat(on.lly the 
cut made by the forw.rd hoe. thns producing . series 
,of closely grouped di.mond-like .p.ces in which the 
cotton i. left. The hoes may be entirely removed 
when the cot.ton has been properly thinned. and the 
cultivator only used for working the cotton. 

MILK CAN.-Emile Plancon, Brooklyn, 
N. Y. This can ha • •  t the top of the vertical portion 
of the c.n. wherc the diameter is of full size • •  n .n
nular pendent exterior fold. which i. el •• tic to . such . 
degree as to serve in the capacity of • cu.hion. strenllth
ening the can against any .train or force that may he 
exerted upon it. The c.n is al.o ad.pted for gener.l 
u.es. and as no Boldering or extra pieces .re loc.ted I>t 
the fl.nge. the expen.e of m.nufacturing i. m.terially 
reduced. The fl.nge is m.de by bending the met.l 
upon itself to form an outer. downw.rdly extending, 
cylindrical fold npon that portion of the breast of the 
can which enll.ge. it. body. 

CHURN.-Silas J. Saxon, Colfax, Wash
ington. Thi. churn has .n upright cy lindric.1 body. 
.nd i • •  dapted to be .etu.ted hy .n oper.tor turning • 
cr.nk sh.ft. which .et. in rapid motion . dusher which 
gener.tes rotsry currents. the.e being obstructed .nd 
checked by fixed .hutment. or wingil, so that the cre.m 
i. qnickly churned and butter rapidly produced. When 
the butter i. to be removed. the cover, center .haft, and 
dasher are lifted out, and the churn and d.sher m.y 
both be very qnickly cleaned. 

MANUFACTURE OF BUTTER,- David 
w. Hud.on. Frank L. Strong, .nd George D. Bunch, 
Los Angeles. C.l. This invention provides lor the 
m.nuf.cture of • compo.ition butter. of milk. cocoa
uut Oil. and pure butter. after a described proce ••• to 
I.rgely increase the bulk or weight of the butter with
out destroying it. origiual virtue •• 

Miflcellaneous. 

VENDING MACHINE. -Joseph A. PofJ, 
Lawrenoo, Kansas. This is a coin.operated machine 
for .utomaticaily selling postage stamps. envelopes • 

and .imil.r arti�les. A dr.w slides in • c.sing to c.rry 
out.ide the article, while . coin-receiving lever mov.ble 
back .nd forth with the drawer lock. it normally in 
position. the lever beint( moved to nnlock the drawer 
on the depo.it of • coin. The con.truction Is .imple 
.nd durahle • •  nd is designed to prevent tampering with 
the content. of the casing. 

TYPE SETTING MACHINE.-Hayden C. 
and Samuel D. Snoddy, Greenville, Ky. In this ma
chine a series of channels or magazines hold the type 
until they are dislodged by ejectors operated by keys, 
an intermediate carrier frame receiving the type until 
the number necessary for a line is accumulated, when 
the type IS moved up into a row at one end of the 
carrier and dropped into the galley by I he same opera-

VALVE.-Thomas P. Ford, Brooklyn, tion which sets nl) the type in the carrier for the next 
N. Y. This is a valve more especially designed for use row. Type of the ordinary kind is used without 
on hydraulic elevators and other machinery to insure mutilation or icjnry, and means are provided for 
the perfect seating of the valve. On the extreme npper spacing and justifying the linp.s autom.tically as they 
end of the valve stem is a piston sliding in a cylinder, are set. 
in the cap of which is a port le.ding to another cylin- HOT WATER HEATER. -Micheal E. der with . valve se.t for an .uxiliary valve normally  Herbert, St .  Joseph, Mo.  The boiler of  this he.ter held on its se.t by . spring, .nd controlled by • fluid h.s . hollow top .eclion with a depending w.ter leg, nnder pressure, the main valve bemg autom.tic.lly longitudinal circulating bottom pipes being connected controlled by the fluid. with the top by' vertical tnbes, while a tubular grate 

KNITTING MACHINE.-Julius Frelloehr, section commUUlcates wIth the water leg. The con
New York City. This machine is designed to form struction is quite inexpensive, and tbe boiler is de
very fancy trimmings in a simple and effective manuer. signed to be a positive, rapid, and economical heater 
It has reciprocating needles and binding thread guide for any grade of fuel. 
bar to guide the binding threads to the knitting I!eedles, BRICK KILN. _ John B. Griswold, while pattern thread gnide bars slide longitudinally ZanesvIlle. O. This is an improvement on a formerly to carry the pattern threads acrOes the binding thr�ad., patenwd invention of the same inventor. the flues beone of the pattern thread gnide bars being also ing @o arranged that the kiln is operated on a commounted to swing or tnrn, to move its pattern threads bined np and down draut(ht. the intense or direct heat above or belo� tbe threads carrietl by . the othtll" pat- beint( driven against the lower .ides .nd under the Iloor tern thread t(llIde bar. of the kiln, to produce r.diated heat. an d then np into 

RoLLER COTTON GIN.-Wiley E. MC- I the center of the kiln through flue opening� In the bot
Call, Jasper. Fla. This is a simple. durable, and 'tom. and providing for a complete and even distrl_ 

bution of the intense heat to the w.re most in need of 
it. Simple mean. are provided for deflecting the he.t, 
to cause • greater or less he.t to travel up the .ide 
flues into the kiln or under the floor. or more to one 
portion thereof. as may be desired. 

BUILDING BRICK.-ThiS is. a further 
p.tent of the same inventor for a rock-face brick, its 
exposed f.ce being formed with .mooth outer edges. 
.nd • central smooth·faced rib eonnecting the npper 
and lower edge.. The rock· faced portions of the brick 
thus formed are depre •• ed panel •• produced by • •  nit
.ble mould .gain.t which the edge of the brick i. 
pre.sed hy hydr.ulic or other pressnre prep.ratory to 
its being burned. The centr.l ridge en.ble. the brick 
to be cnt to advantage for finishing out the end. of 
cour.es or becoming a corner brick. avoiding the neces
.ity of breaking joint •• and givi,pg a beautiful .nd 
finisted appe.r.nce. 

BASE HEATING STOVE.-Richard L. 
Ball. Terre Haute. Ind. Thl. improvement is e.pecial
ly appiicable to .toves u.ing gas for fuel. affording a 
cheap .nd simple stove designed to generate .nd 
radi.te • large qu.ntity of heat in proportion to the 
.mount of fnel con.nmed. The combu.tion chamber 
h.s an. open front and an inclined double w.lI .t the 
back, 'and . hollow radiator i. arrariged upon the case 
top and connected ·with the combustion chamber. a 
d.mper-controlled p.s.age leading from the r.diator 
to the e-moke pipe, while .ir pipes lead upw.rd through 
the donble wall of thl' combu.tion chamber and . de
liver· into the recept.clb of the r.di.tor .nd through 
the Case top. 

CALCIMINING MACHINE.-Wm. Peter
.0n,'Sheboygan, Wi.. A tor.k whh a handle .nd hav
ing journ.led a� its ends wbeeis ad.pted 10' ruu upon a 
ceiling is connected with yielding dl.tri buting rollers, 
adjacent to which .re tiru.he •• while there is an oper._ 
tive conneetion between'the brnsh mechanism and the 
rollers • •  o th.t the rotation of the I.tter drive. the 
pump • .  The tank holds a large amount of calcimine, 
whitewash, or other liquid. and by pu.hing the m.chine 

' over a ceiling or wall the liquirl i. nicely .nd evenly .p
plied, wlth great r.pidity. none of the liquid being 
spilled. 

CONVEYER.-Charles W. Renau, Meri
dian, Miss. This improvement embr.ces especial ly the 
conplings for conveyer .ections. the tube. and their 
flight. being of ordinary construction • •  nd the coup
ling sections nnd journ.l secuons being det.chably 
connected. The coupling section h •• for the tube end 
a seat formed of a corrugated space or groove into 
which the conveyer tube m.y be pressed. and the jour
nal section has • head fitted to • •  ocket. in which it 
may be in.erted l.ter.lIy. while it cannot be moved in 
or out in the direction of the length of the journal .nd 
cou plinjt sections. 

VEHICLE SEAT.-John Ruch, Mount 
Eaton, Ohio. This is a se.t especially .dapted for two
wheeled vehicles. snch a8 ro.d cart •• and h •• • hinged 
b.ck and novel connection. between the .eat and the 
vehicle body. Me.ns .re provided for .hifting the 
pOSition of the .eat back. to render the seat ea.y • •  nd 
that it may .1.0 be .djusted to bring the weight of the 
lo.d in the right position in relation to the wheel., 
enablint( tbe vehicle to be properly hal.nced to ride .nd 
draw easily. 

WAGON BOLSTER STANDARD. - An-
thony Mil ler. Cape Girardeau. Mo. This is • combined 
ferrule and .tandard, the ferrule fitting upon the 
bolster .nd having p.rallel wing. upon it. outer end. 
the wing. connected .t the top and outer edge by a 
rib. while pivoted between the wing. is the .tand.rd, 
h.ving a depending sh.nk to strike the end of the 
boloter. its b.ck striking the rih connecting the wing •• 
The device i. very .trong and simple, .nd i. ad.pted to 
be secured to w.gon or .led bolsters to strengthen 
them .nd form convenient .tays for the load. 

VEHICLE BRAKE MECHANISM. -James 
B. Upton. Coalfield. Tenn. A spring attachment is. ac
cording to this invention, connected wilh tbe vehicle 
in .uch • way that when the brake is .pplied in going 
down hill the spring i. wound up .nd 'held wonnd. 
means being al.o provided for relea.ing the spring .t 
.ny nec-e ••• ry time. so that it. stored power c.n be 
uti l ized to .tart the vehicle or help carry it over a hill. 

BOUTONNIERE.-Henry W. Fishel, New 
York City. The bnttonhole .tud h.s at ils outer end . 
perfor.ted .ocket in which I. held an .rtiflci.l flower • •  
split pin exte.nding through the le.ves or petals of the 
flower .nd through tbe perfor.tion. in tbe socket. The 
device is re.dily .ttached to or det.ched from the but
tonhole of • garment • •  nd it is so m.de th.t only the 
flower i. vi.ible on the exterior of the g.rment. 

GARMENT FITTING PATTERN. -Simon 
Christi.n.en. New York City. This pattern is formed 
of . series of pl.tes of le.ther. fabric. p.per or other 

side of the blotter and at the other end spring tongnes 
bent reversely and projecting underneath. 

Designs. 

B U C K L E .-Dora Harrison. Lansing, 
Mich. A wire bent .t Its middle to form . rect.ngu
lar lOop h .. its ends extended as sh.nks forming the 
buckle point •• while pivoted on the loop at Ihe .ldes of 
the .hank. is • U-sh.ped frame. on the outer portion 
of which the point. rest. 

INFLATED CUSHION. -Robert T. Var
num, New York City. This is a cushion with open 
center and inner .nd outer margins .imul.ting the con
tour of .n egt(. 

BADGE.-James R. Lee. Baltimore, Md. 
Tbis i. a mourning badge, h.ving • central emblem-re
ceiving panel bordered at the top .nd bottom by con
trasting ptlnels, the whole forming an ornamental 
framing for an em blem. 

SPOON HANDLE. -Austin F. Jackson, 
Taunton. Mass. The leadint( feature of this design i. 
a volute spir.l scroll resembling • closely coiled 
feather. while just below it is • smooth p.nel h.ving 
npon e.ch side . scrolled border. 

NOTE.-Copies of .ny of the .bove p.tents will be 
furnished by Munn & Co .. for 25 cents each. Ple.se 
send name of the patentee. title of invention • • nd d.te 
of tbis paper. 

NEW BOOKS AND PUBLICATIONS. 

COALS AND COKES IN WEST VIRGINIA. 
By William Seymour Edwards. Cin
cinnati : Robert Clarke & Co. 1892. 
Pp. 162. Price 75 cents. 

The wonderfully pure coals of this region .eem. in 
this pamphlet.�to receive .t last .dequ.te attention. 
There is litt le question that the import.nce of this re
gion .s a coal-producing center is growing. This mono
graph will receive considerable .ppreciation from those 
intere.ted in induslri.1 fuel .nd g •• coal. 

Anv ANCED BUILDING CONSTRUCTION. 
By the author of " Notes on Build
ing Construction." London and New 
York: Longmans. Green & Co. 1892. 
Pp. ix, 239. Price $1. 50. 

In this work we .gain have • book ad.pted for stu
dents in the Enjtlish University course. It presents, 
therefore. a very English view of strnctnral fe.ture. of 
bnildint(s, .nd i., of conrse. confined in scope to ' the 
South Kensington examination. 
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1. Eleg.nt plate in col'lr •• showing a very attr.ctive 

dwelling .t Bridgeport, Conn .• erected at • cost 
of $15,000 complete. Floor plan. and perspective 
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.uitable materi.I, which readily conform. to the sh.pe 9. View of the UUlon Passenger Stalion. Worcester. 
of a per.on to be measured for • dre... It is con- M.ss. 
veniently applic.ble to the person to be me.sured, .nd 10. Miscell.neou. contents: Combustible fireproofing. 
arrangl'd to pprmit of cuttint( the materi.l directly from -House drainage.-Roof • •  nd roof coverings.-
the pattern after adjustment of the latter according to Wall paperB.-A plea for the use of white in house 
the we.rer's body. The device c.n be used by dress paiUling.-Defective flue •. -Ant.iquity of glue and 
and clo.k m.ker •• t.ilor • •  nd others. for mea.uring all veneering.-The piping of dwellings.-Collodion 
kind. of garment • •  nd cutting the cloth to form a per- gl •• s.-A saw for foot. hand. or steam power. il-
fect fit. lustr.ted.-A new court house .t Greenville. 

COMBINED CANE AND SEAT.-Carl Miss.-A b.luster spindle l.the. iIlustr.ted.-
Eframson, 3()( Fourth st. S., Minne.polis. Minn. Com- Solid partition •• 
bined with hollow pivoted body sections adapted to The Scientific Americ.n Architects .nd Builders 
open .nd close, and forming se.t.support.lng legs, are Edition is i •• ned monthly. $2.50 . ye.r. Single copie!!, seat .ectlon. fitting .nugly together .nd connected by 25 cent.. Forty large quarto pages, equal to about 
a weh or seat • •  f •• tening device .ecnring the closed two hundred ordinary book page. : forming, practi. 
seat sections to the tops of the pivoted sections, while cally. a l.rge and splendid MAGAZINE Oil' ARCHITEC' .n attached third Ipg brace. the pivoted sections. In TURE. richly .dorned with eleg.nt plates in colors .nd 
it. mo.t compact sh.pe the device is suhstanti.lly like with line engravings. illn.tr.ting the mo.t intere.ting an ordinary c.ne, but it may be quickly opened and examples of Modem Architectural Construction and 
spread out to form . convenient stool or seat. allied .nbjects. 

BLOTTER.-William Meyer, New York The Fullnes •. Richness, Cheapne ••• and Convenience 
Cit.y. Thl. i • • •  imple device or fa.tening for securing of this work

. 
h.ve won fO� it the LARGEST CIRCULATION 

together two or more .heet. of blotting paper. so that of any Architectural pubhca, vn in the world. Sold bJ 
thl' .heet. can be quickly inserted or removed. It I all newsdealers. 
consi.ts of • spring met .• l bl.nk h.ving .t one end in_ MUNN & CO., � ABLI8HERa, 
wardly bent spurs for fixed eng.gement with the npper 361 Broadw.y. New York. 

© 1893 SCIENTIFIC AMERICAN, INC.



JANUARY 28, 1893.] J 'lentili' imeritlu. 

The charge tor Insertion under this /load is One DoUar a line 
for each insertion ; abou.t eight words to a line. Ad'l'BT
tisement. must be recl'Jived at publication office as earZII as 
Thursday morning to appear in the following week's issue 

two cities. The speed is about 20 miles per hour. Size 
of tube 2� iuches. 

(4648) J. O. and others ask how to ink 
typewriter ribbons. A. Take vaseline (petrolatum) of 
high boiling point, melt it on . a water bath or slow fire, 
and. incorporate bV constant stirring as much lamp 
black or powdered drop black as . it will take up with-
out becoming granular. If the fat remains in excess. 

•• U. S." metal polish. Indianapolis. Samples free. the print is liable to have a greasy outline; if the color 
Cheap 2d-hand lathes & planers. S. M. York. Clev'd, 0, is in excess, the print will not be clear, Remove tbe 
For Sale-Valuable patent. A. M •• box 109. Bull'alo. N. Y. mixture from the fire, and while it is cooling mix equal 

Universal and Centrifugal Grinding Machines. parts of petroleum. benzine and rectified oil of turpen-
Pedrick & Ayer, Philadelphia. Pa. tine. in which dissolve the fatty ink, introdnced in 

Best Handle Machinery. Trevor Mfg. Co •• Lockport. small portions by constant agitation. The volatile 
N. Y. solvents should be in such qnantity that the fiuid ink 

Fine manufacturing plant to let, sell. or invest In is of the consistence of fresh oil paint. Onc secret of 
promising business. Box 792. Ashtabula. O. snccess lies in the proper application of the iuk to the 

Wanted-Catalogue and price list of Shell Button ribbon. Wind the ribbon on a piece of cardboard. 
Machinery. C. C. Reynolds. Prescott. Arizona.. spread on a table several layers of newspaper, I.hen un-

The Improved Hydraulic Jacks. Punches. and Tube wiud the ribbon in such lengths as ruay be most con· 
Expanders. R. Dudgeon. 24 Columbia St .• New York. venient, and lay it fiat on the paper. Apply the mk, 

Stow ''fIexible shaft. Invented and manufactured by after agitation, by means of a soft brush. and rub it well 
Stow . Mfg. Co •• Binghamton, N. Y. See adv .• page 46. ' into the interstices of the ribbon with a tooth brush, 

Screw macbines. milling machines, and drill presses. Hardly any ink should remain visible on the surface, 
The Garvin Mach. Co., Lailrht and Qanal Sts .• New York. For colored inks use Prussian blue, red lead, etc., and 

Centrifugal Pumps for p .. per and pulp mills. Irrigating espeCially the aniline colors. 
and sand pumping plant ... Irvin Van Wle. Syracuse. N. Y. Aniline black. • •  . . . . . . . . . . . . . . . . . . . . . . . � oz. 

Portable engines and bOilers. Yacht engines and Pure alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
boilers. B. W. Payne & Sons, Elmira, N. Y •• and (1 Dey Concentrated glycerine . . . . . . . . . . . . . . . .  15 

Street. New York. Dissolve the aniline black in the alcohol and add the 
Guild & Garrison. Brooklyn, N. Y •• manufacture steam glycerine. Ink as before. From the .. ScientifiC 

pumps. vacuum pumps. vacuum apparatus. air pumps. American Cyclopedia of Receipts, Notes and Queries." 
acid blowers, IIlter press pumps. etc. (4649) J. P. B. asks : How narrow a 

Split Pulleys .. t Low prices. and of same strength and belt will a four horse power engine ruu and develop all 
appearance as Whole Pulleys. Yocom & Son's Shafting the power there is in the engine (steam or gasoline). 
Works. Drinker St .• Philadelphia, Pa. also what number horse power steam or gasoline engine 

Machinist and engineer desiring a change will con- would be equal to three l(ood (true pulling) horses 
sider proposals for taking charge of steam plaut. Salary. IU a sweep or lever power ? A. The power trans· 
$3.00 per day. .. L. I. B .... Franklin, Delaware Co .• N. Y. mitted by a belt depeuds upon its speed as well as 

Perforated Metals of an kinds and for all purposes. width. A 2 inch belt ruuning 1,700 feet per minute will 
general or specwZ. Address. st<!tlng requirements. The transmit 4 horse power. A a inch belt for the same 
Harrington & King Perforating Co .• Chicago. . power should ruu 1,100 feet per minute. As the actnal 

To Let-A suite of desirable Offices, adjacent to the ' horse power of steam and other engines, or prime 
Sclentillc American offices. to let at moderate terms. movers. Is based on the actual meau Imlliul( power 
Apply to Munn & Co .• 361 Broadway. New York. of fairly strong horscs. 3 horse power actual of a steam 

or gas eugine should be equal to the pull of 3 good 
Fine Castings in Brass. Bronze, Composition (Gun horses. The uomiual horse power of a steam eugiue is 

Meta\). German Shver. Unequaled facilities. Jas. J . . ouly a partial indication of its actual or indicated horse McKenn .. & Bro .• 424 and 426 East 23d St .• New York. power. which depeuds upon tbe steam pressure and 
Hydrocarbon Burner (Meyer's patent) for burning poiut of cut-off. In a gas engine the nominal horse 

crude petroleum under low pressure. See adv. page power is not far from the indicated horse power, as the 
381. St<!ndard Oil Fuel Burner Co . • Fort Plain. N. Y. explosive pressures in a gas enl(ine do not vary as much 

The best book for electricians and beginners in elec- a. the steam pressure. in the steam enlline. 
triclty Is " Experimental Sclence." by Geo. M. Hopkins. (4650) M. S. K. writes : A friend says By mall. ,, ;  Mnnn & Co .• puhllshers. 36t Broadw .. y, N.Y. tbat a man weighs more at the equator than at the 

Kennedy Valve Mfg. Co .• manuf'rs of brass. Iron gate north pole. owing to; the increase of gravity as the 
valves. patent indicator valves. lire hydrants. globe. an- equator is approached. I say that the weight would be 
gle. check. radiator. and· safety valves. 52 ClIlI' St .• N. Y. less nt the equator, owiug to the ceutrifugal force of 

Competent persons who deSIre agencies for .. new the earth. Please let us know which Is correct and 
popular book. of ready sale. with handsome prollt. may what the variation per pound would be. A. Your'friend 
apply to Munn & Co.. Scientillc American Office. 361 isjon the wrong side aud you are correct. 
Broadway. New York. • 

(4651) E. V. wishes to know the life 
Wanted-Traveling man for forge. One who under- aud how many sbots cau be fired from the 124 ton gun stands the business 8IId Is capable of making estimates 

on marine. railroad. and machine forgings. Apply by to be exhibited by Krupp at the World's Fair. What 
etter. with references. box l00J, Pittsburg. Pa. is the cause of disablement of so large a 2un as the 

above after a number of rounds' A. The number of 
Point..,. tm Advertlsing.-Manufacturers who would shots that a 124 ton gun can beur i. very uncertain. de

advertise tor prOfit in 1893 should write to tbe M .. nn- pending upon the size of the bore and the powder facturers' Advertising Bureau and Press Agency. 111 charge. About 95 shots is all a 110 ton gun can usually Liberty Street. New York. for points. stand. 
. 

IF'Send for new and complete cat<!logue Of Sclentillc 
(4652) O. D. R. asks : What IS' the dif-and other Books for sale by Munn & Co .. 361 Bro .. dway. 

New York. Free on .. ppliPo .. tlon. 'ference in the power necessary to perform a certaiu 

• 

ItS 
HINTS TO CORRESPONDENTS. 

NaIDes and A ddress must accompany all letters, 
or no attent.ion will be paid thereto. This is for our 
information and not for publication. 

References to former articles Or answers should 
give date of paper and page or number ot question. 

I n q n l rles not answered in reasonable time shonld 
be repeated; correspondents will bear in mind tbat 
some auswers require not a little research, aud. 
though we endeavor to reply to all either by letter 
or in tbis department. each must take his turn. 

Speci al WrUte n Information on matters of 
personal rather tban general interest cannot be 
expected without remuneration. 

Sclen l l ft c  AIDcrlcan SuppleIDents referred 
to may be bad at the office. Price 10 cents each. 

Books reterred to promptly supplied on receipt of 
prICe. 

M i nerals seut for examination should be distinctly 
marked or labeled. 

(4645) F. D. B. asks : How many ele
ments are known to chemists at the present day ? What 
metals are lighter than water ? Give the dist"uce iu 
light years of a few of the stars that have had their 
parallax measured. A. There are about 70 elements 
recoguized by chemist� at the present time. Lithinm. 
potassium and sodium are lighter than water. Dis· 
tance in light years: 

a Aurigre (Capella) . . . . . . . . . . . . . . . . . . . .  10 to 70 
a Canis Major (Sirius) . . . . . . . . . . . . . . . .  11 to 16 
a Canis Minor (Procyon) . . . . . . . . . . . . .  26 
a Bootes (Arctnrus) . . . . . . . . . . . . . . . . . . .  23 to 25 
a Ly�re (Vel(a) . . . . . . . . . . . . . . . . . . . . . . . . .  12 to 32 

A lieht year is 63.000 times the distance of the earth 
from the snn. The double numbers refer to tbe work 
of different astrouomers. 

(4646) G. C. M. asks : What size wire 
shall I use to convey a current of electricity. E. M. F. 
9 to 12 volts, 1 to 1'50 amperes. a distauce of 25 to 30 
feet? A. No. 20 Am. W. G. will carry the current 
named. 

(4647) H. & T. ask : Is there a pneu
matic tube between Paris and Berlin. and it so, for 
what purpose IS it used, and with wbat speed does the 
car traveU' A. There are pneumatic tubes lu Paris for 
cllrryin� letters, also in Berlin; hut nOne between the 

amount of work with the usual pleton. link and crauk 
and with the power applied tangential ly to a crauk of 
the same radius' In what ratio does the re8istance of 
air iucrease with compressiou ? A. The crank value of 
the piston mean pressure is 6� per cent of the tangent 
force of the crank pin periphery. VolumesX15-15 is 
the approximate equatiou for compressing air (isother
mally) for pressure. Thus 3 cubic feet compressed to 
1 cubic foot is 3X15-15=30 pounds pressure. When 
air is suddeuly compreesed the heat generated by com
pression expands the air. and if confined reaches a 
higher pressure. which on cooling:retnms to the pres
sure as above stated. Complete tables of pressures, 
volumes aud temperature, with the theory. may be 
found In SOlENTIll'TC AlIIERICAN SPPULElIIENT, No. 279 . 
10 cents mailed. 

(4653) C. A. G. writes : In a letter of 
the 13th ceutury it is related tbat some Greenland fish
ermen on the 25th of July, 1266. were in a place where 
" the sun was shining both nights and days, aud was 
as high at miduight. as It used to be when seen north
weet of their home." the home beiug situated at 63° 10' 
N. lat., and the time for the observation there the 
summer solstice. Is it possible to calculate the latitude 
of the unknown place. where they were on the above said 
day? A. The sun in the northwest at 63° of latitude at 
the summer solstice was probably 5° or flO above tbe 
horizon. A midnight sun of that elevatiou on July 25 
would require the fishing party to be iu latitude 78° or 
79°. No exact computation can be made from the state
ment given. 

(4654) G. H. asks : Which is the largest 
and best ehipyard where a mau can get a job as car_ 
penter. aud what are thp. average wages for carpenters ? 
A. The largest aud most active shipyards are at New
port News. Va • • Philadelphia, Cheeter. Pa . •  Wilming
ton, Del., aud Bath, Maine. Ship carpeuters' wages. 
$3 to $3.50 for first class workmen. 

(4655) X. Y. asks : Is there an acid or 
8pirit that by placing on ordinary glassware will softeu 
it. 80 I can bore holes in it with a commou awl ? 
Please give some directlous for use. A. No substallce 
will soften glass. Heat is the only means of softening, 
You can drill a hole with a diamond or WiTh emery 
iu a small tube by revolving the tube. 

(4656) P. G. asks : How fast can a man 
of ordinary strength row a sixteeu foot boat contaiu
ing ,!ne person besides hlm""IU Also how larl(e ought 
the propeller of a sixteen foot boat be. and how man,Y 
revolutions must it make to drive the boat five miles an 

hour? A . . One man can row a light shell boat from 5 to 
� miles per honr. It will require a 12 inch diameter 
wheel. 2 feet pitch, 250 revolutions per minute to make 
5 miles per hour. 

8&�:��;.::,:���g;J'.;.tt: ��'X��oi-iiw&ii::::::::.::·: : :  �i't 
Cileck or token and missive. combined. J. P. . 

Stont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  4!lO.046 
Chuck. C. M. Conradson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.9Ill 

(4657) Subscriber in 
Chuek,.8crew machine, C. M. Conradson . . . .  o • • • • • •  489,W3 

Sweden aeks : Ch'Wr:.�� . . ���
t
.�� . ::�.����:.������?:.� •. �:_'?�� 49O,1� 

Chnte. coal. I. Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489.926 What is it to vulcanize railway sleepers. what way is 
it done. aud wbat preparatiou is used for the purpose ? 
A. The tie. or other lumber are placed in strong cylin
ders of eteel 6 leet diameter by about 50 feet in lengtb. 
the cylinders being lined with coils of sleam pipe. The 
cylinde� are then closed til(ht and air pumped in until 
a pressure of about 150 pounds per square inch is ob
tained, when steam is 1;urned iuto the coils at 200 pounds 
pressure per �quare inch aud the heat due to thiS pres
sure kept up for from 4 to 5 hour�. when the .team is 
tnrned off. air pre ... ure discharged and the ties or lumber 
withdrawD. By the continued high heat under a pres
sure to prevent the sap boiling out of tbe wood the 
sap is tboroughly coagulated anti. the IIlmber dried. 
By this treatment lumber for interior work and fnrnl
ture. and many kiuds of wood heretofore rejected on 
account of liability to warp have become valuable. for 
fur"iture aud in decorative art work. The life of 
railway ties is largely lengthened by this process. 

(4658) C. S. K. asks if the tension in a 
clock spring increases by winding the same amount as 
.. spring in spring scales by pullinl(. A. The action of 
a spring in a clock increases its tension in winding the 
same as the spring in a balance by pullinl(, only the 
clock spring has sO much longer range. With only a 
part of it in use, that the difference is not felt in wind-
ing. 

Ctamp. See Screw clamp. 
Clamping deVICe. ball and socliet joint. E. M. 

Low. . . . . . .  . .  . . . . . . . .  . . . . . . . . . . . .  . . . .  . . . . . . . . . .  . .  . . .  400.150 
Clip. See Tug clip. 
Clotheahan

N
er. T. M. Garrison . . . . . . . . . . . . . . . . .. . . .. 4110,145 

Clutck. frlet on ... J. Walrath . . . . . . . . . . . . . . .. . . . . ... . . . 490,00j! 
Cock. g .. nge ... J . .lJ. Mitchell . . . . . . . . . . . . . . . . .  � . . . . ... .  4!lO.15. 
Coll'ee mill. d . B. Quiggle . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  400.163 
Commut<!tOr brnsr.. C. O. C. Blllberg .. . .  : . . . . . . . . . . . 490,183 
Commut<!tor brnsh and holder. J. F. McLanghlln. 4!lO.()81 
Compressor. D. Neale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.98) 
Copying book. J. P. Jnlla . . . . . . . . . . . . . . . . ... .. . . . . . . . . .  489.959 
Copylnll. device for facilitatIng'!t. J. HIll . .  489.963. 489.9M 
8gU'or.oCfck':fr.a��lf:t�t;'�h�· . . .  �������'::. :.:: : : : �:m 
COlWl1:.g. See Car conpllng. Whlffietree coup-
Crank power. P. Bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,134 
Crusher . . See Rock crusher. . 
Cultivator. T. Lnll . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.151 ���.8!f��:oJ::::?�fto.,�?::::::::::::.::::: : : : :  =:=: 
Cutter. See Egg cutter. Twine cutter. 
Rr: �����"i�e6:aJb!'��:.'3�.·.t.�!:::: : : :: : : : : : : : : :  = 
Disks. mechanism for contrOlling the .. ctlon of 
Do.:':�����'fie�l�

a
��C':MODiiiome;:;·::::�.'�· � 

Door lock. Sliding, E. Hubbell. . . . . . . . . . . . . . . . . . . . . .  4 
DOllllh macblne. J. H. Mitchell . . . . . . . . . . . . . . . . . . . .  . .  
Dr .. ught equalizer. P. V. Scbandoney . . . . .. . . . . . .  . .  
Drier and carbonlzer. M. J .  Spencer . . . . . . . . . . . . . .  . .  
Dust pan, P. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .  . 
Dyeing apparatus. A. Hinze . . . . . . . . . . . . . . . . . . . . . . . .  . 
Earth move� C. A. Bndgewater . . . . . . . . . . . . . . . . . . .  . 
�:J��tg�tt.;����:i:>;.vis:: :::::::::::::::::::::.·. 
Electric circuit breaker, E. Thomson . . . . . . . . . . . . .  . .  
Electric heater. J. F. lMcLaughlln . . . . . . . . . .. . . . . .  . . 
Electric heater. T. E. Morford. .  .. . . . . . . . . . .. . . . . . . .  034 
Electric meter. F. J. Dibble. . . . . . . . . . . .  .. . . . . . . . . . . . .  1 

�:::r;��Je��
ty 

m?,fN:e'
c
l.;:;;, '1:��I::":fi.iUiie:·j: 

400,219 
(4659) E. B.-Zinc has the greatest de- Graf . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.111 

Engine. See Blowing engine. Gas or similar mo-gree of expan8iou and contraction by changes in tem
perature of the common metals. Mercury expauds and 
contracts more than any metal aud IS therefore generally 
used in thermometers. 

Ey��:�
ln

t s�;:��er.ur.��: . . . . . . . . . . . . . . . . . . . . . . 489.996 
Fan,F. J. "lgabeg. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.913 
Feea box, G. J. Schlosser . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4110,045 
Fence. J . F. �letree . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  490;162. J:�: r::ion d:VI���;,:·p:ii8CIi::::·.:::·:.:: : : : : :  �:� 
Fencing. harbed wire. A. Delli's . . . . . . . . . . . . . . . . . . . . . .  400.187 
Fender. See Gin saw fender. Plow fender. 
IDI:.

c
::����<J�"'�

r
Myilf�����: : : : : : : : : : : : : : : : : : : : : :  f�:� TO INVENTORS. �: :::�:: h: t'�1��id: :: : :  : : : : : : : : : : : : : : : : : : : : : : :  �:� 

An exnerience of forty years. and the preparation Of Jl=·��'i,�f��::.I�e:��t l;'JiIi· .
.
.
.
.
.
.
.
. ':: . : : :  :�:� 

(4660) S. H. W.�Malleable iron can be 
nickel plated. 

more than one hundred thonsand applications for p.... Flood g .. te. self-hoist� H. A. Corliss . . . . . . . . . . . . .  400,137' 
tents at home and abroad. enable us to understand the Jlg�e¥I':� :":k{n::��e�artiiIci80t:':Ei:.A: Soii� 490,094 

laws and practice on both continents. and to possess un- chet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.170 
equaled facllItles·for procuring patents everyWhere. A Foot warmer. etc .• portable. A. A. WhIIlPIe .. . . . . . .  490,001 
synopsis of the patent laws of the United St. .. tes and .. 1I �::;:: .J.

e:, y.�. 'll�f=�: . . . . . . . . . . . . .  : . . . . . . .  400.088 
foreign countries may be had on application. and persons Galv .. nlc battery. N. M. Powell. . . .  . .  ... . . . . . . . .. . . .  490,231. 
contemplating tile securing of patents either at home or I 

G .. me board, whist, W. A. Logue .. . . . . . . . . . . . . . . .. . . 4lIO,U8 
.. broad. are invited to write to thl; office for prices Gasw':.'A� .��� . .  ���.I� . •  ������.' .��.������ . .  � 490,087 
which are low In accordance with the times .. nd our ex- Gas meter fl:Bme. H. Logue . . . . . . . . . . .  , . . . . . .  . . ... . .  400.149 
tenslve facilities for conducting the business. Address a:�e�

r �:iWo�3��'i:�g�':,�!f;I:-���:�"":" ' " 4!lO.006. 
MUNN & CO .• office SCIENTIIl'IC AlIIERICAN. 361 Broad- Gate. J. H. Dickenson . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  4!lO.OI5 
.. .. y New York Gin sawlfender. H. S. Tarlor . . . . . . . . . . . . . . . . . . . . . . . .  490,049 

• . Glove or dress fastener. D. R. Reynolds . . . . . . . . . . .  490,0« 
Gold, silver, and copper from ores, obtaining, A. 

French . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . .  . . . .  . . . .  4!lO.193 INDEX OF INVENTIONS 8�ri����t::�I����:n�����·J: �r�:,tr.:· : : :  =� .g� ��!�
i
:k:::ri: �g� E�::c':��MD�J:i�P: 490,126. 

11'01" whlcb LeiteI'. Palen' o. Ibe Mauser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  . Hammock attachment. F. J. Herrick . . . . . . . . . . . . . .  . 
Harrow., E. E. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Harrow: and roller

/; 
F .  H. Harvet . . . . . . . . . . . . . . . . . . . .  

1:�:.':p�l:!�lr�of�.�¥J�tl¥,FEI�e����: : : : : : : :  
Harrow., wheeled, F. Anderton . .. .  , . . • .• . . . . . . . . . • 0 • • •  

Harvester brake, C. Grattan . . . . . . . . . . . . . . . . . . . . . . . .  . I:� '�?cie�;.�.\kJ!rri.;r: combined: i:>: MCCartii;: : 

United Slale. were Granted 

January 17, 1893, 
Hay press attachment, Graham & Knapp . . . . . • . . . .  AND BACH BBARING THAT DATB. I::�e��

sts�.; �i�::,a�!!.�!;.: . .  waier·ii.;;.ier:· 
. . . .  

I�� 
t
�e'!:'W�i�etr;;'''����' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  4!lO.1114 

[See note at end of list about copies of these patents.) Horseshoe, E. Bouchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ig�l:flr:rn�kE�Ii: si ... cii: : : : : : : : : : : : :  : : : :  : :.:.: : :  
A ts  . b l  k f f i T M B 90,135 House or tent. portable. A. C. Lauber . . . . . . . . .. . .  .. ccoun. ' an orm or keep ng, . • rown . .  4 

I Hub attaching device, C. F\ Carlson . . . . . . . . .  � . . . .  . AdvertIsing appar .. tus. S. Kuh. . . . .  . . . . . . . . . . .  . . . . . .  Hub. vehicle. A. P. T .. ylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  AI .. rm lock. electriC. J. A. Nadeau . . . . . .  . . . . . . . . .  . .  Ice cream cau. G. A. Thurston . . . . . . . . . . . . . . . . . . . .  . .  Alloy of metals and m .. kln" same ... F. G. Stark. . . .  Inhaler. R. E. Woodward . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  . Amalgam .. tor. centrifngal. O. B. reck. . . . . . .  . . . . . . .  Iron manufacturiug sheet W D Wood Anlm .. 1 stock. J. Underkoner. . . . . . . . . . . .  . . . . . . . . . . . 05b Ironlrudmachlne. A. R. GuStafson . . . . . . .  :::::::::: : Asparagus bundler and cnttefv,I. S. Van Mater. . .  179 Jack. -See Lifting Jack. Wagon Jack. 
J}spha�t ml.r��

RChlne. G. mdlng. . . . . . . . . . . . . .  218 Keyboard. t r  .. nsposlng. B .  Frencli . . . . . . . . . . . . . . . . . . 490.194 
Bag· J 

ee 
C 

a
ll g. . Kitchen cahlnet. 1. S. Hartsock . . . . . . . . . . . . . . . . . . . . .  489,9M nag, d .  R. 0 Ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4!lO.100 Kneading machine. W. Wooleott . . . . . . . . . . . . . . . . . . .  4!lO.182 � pan. A. Rammel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489.9!J5 Knittl!llf machine. circnlar. H. A. Houseman . . . . .  489.957 �Ie 1i008.. H

Jin
M�t�uI�a\� . . . .  G . .  j . . . .  i · t; ·!i· . . . .  400.255 Label holder. J. Ready . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.164 

a s�il(I';; bafte� a ery. a v .. n C a ery. 
t:��:in.s�.r .. z�.; I.:���: : : : : : : : : : : : . : : : : : : : : : : : : : : :  :�:� Bedstead. T. R. Chambers . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,066 L .. ntern weather "u .. rd attachment. J. P. W .. rner 4.<10.003 Bedstead, M. Hofacker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49O,�1 Latch. gate. B. Bernstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489.918 Beer. maKing. O. & O. B. Zwietusch . . . . . . . . . . . . . . . .  400.056 . Lathe. clothespin. M. D. Lear . . . . . . . . . . . . . . . . . . . . . . .  490.m Belt snpport. L. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,166 Lifting l .. ck A. P. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,221 Bevel. protractor. H. J. Leighton . . . . . . . . . . . . . . . . . . .  400,121 Lock. See Alarm lock. Door lock. Bicycle. A. D. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490.252 Locklug device. compound. H. A. Brinton . . . . . . . . . 4!lO.098 Bicycle canopy. Hohenstein & Apple . . . . . . . . . . . . . .  400.!l29 Locomotive and tender honslng. F. U. Adams . . ... 400.�7 Bicycle parcel carrie!. M. E. Blood (r) . . . . . . . . . . . . .  11.301 Loom. H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'10.238. 490,239 Bicycle seat spring . .... Bergfels . . . . . . . . . . . . . . . . . . . . .  4.'lO.097 Loom for weaving tufted f .. brics Wyman & 

llcycle slel�':.tttr'hmen:8t 
Brndure

al
& 'I'�ery .. . .  490.240 Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . 

nsCO�t�ctIO: o?,
r
T �� M:rr�y � . . : � . . . �.'. ���:: 4!lO.258 tgg� :R����."il'

ct!�!:'m, c. F .. lvey . . . . . . . . . . . .  . 
Blinds. gnlde strip for Inside. E. Dambach . . . . . . .  489.937 Loom stopping mechanlsm; A:Tapiiii::::::::::.:·.: 
il�rlng �ngl�e. W·J;;if"odW" 'Ii'i; ·il· · ·  . .  · ·  . .  · . . .  400.109 Lounge, A. Jansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . o er. ee team er. 8S 0 er. J�ubriCator, W. A. Downes . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B
Bol

il
ler. Wh'l Mooney . . . .  "

't
" • . . t . . . . . .  "

t
" "1'1'1' " "'t'h' "  400.257 LUbricato

ii
r Glover & Jean . . . . . . . . . . . . . . . . . . . . . . . . . . .  o er c 

h
mneys. app� .. us or con ro ng e Mall bag. • Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  draug t in, G. L. � hlell . . . . . . . . . . . . . . . . . . . . . . . . . .  4!lO Mall bag or pouch. J. W. C. Springstun. . . . . . . . . . . .  1'12 Boilers. lap jomt for steam. J. T. Connelly . . . . . . . .  400 Map stand C. E. Linabury 258 Bolster spring. G. S. & H. C. Nea\ . . . . . . . . .  . . . . . . . . . Meat pomider. J. A. Carlson:·.:·: .

. 
: .

.
. :· .

.
.
.
. : :· .

.
.
.
.
.
.
. :. : : : : :  928 Bond. coupon, S. R. Hopkins. . . . . . . . . . . . . . . . . . . . . . . .  Metal. maciline for cuttlnll scrap. E .  H. Wheeler. 490,004 Book and package case. portable. G. C. Magargal. Meter. See Electric meter. Book cover. T. E. B. Mason. . . . .  . . . . . . . . . . . . . . . . . . . . .  Milk or butter cooling device, J .  L. Wilder . . . . . . . .  490,005 Book, dl:T.licatlnll check. J. Oldlleld. . . . . . . . . . . . . . . .  Milk. receptacle for cans of condensed. W. A. 

Ig��I:'lIlliJg ��"ius: X: i�i.'i:ioii8ii; '(;'�:� .�� MIlEo�::'Coiree mlii: · ·  . .  · · · · · · ·  . . · · . .  · ·  . .  · · · · . .  · · . . . 489.923 
Bottling machine. liqUid

l:. 
M. P. Heddy. . . . . . . . . . . . .  Monld. See Brick mould. Box. See Paper box. S Ipplnll and display box. Motor. T. A. St<!rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490,173 Box fastener. C. N. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . 4!lO.228 Mower or reaper cutting mechanism. L. King . . . . .  400.024 Brake. See Car brake. Harvester brake. Vo- Muslcal lnstrnment reed tube. H. Janes . . . . . . . . .. . .  490,115 hlcle br .. ke. Wagon brake. Muslcal linstruments. combined bridge and t<!11-Brick machln� J. B. Mowry. . . .  . .  . . . . . . . . . . . . . . . . .  489.1114 piece for. Owen & Eggert. Jr . . . . ... . . . . . . . . . . . . . .  400.213 Brick mould . ... C. McGraw et al . . . . . . . . . . . . . . . . . . . .  400.160 Necli:tle fastener. J. A. Cupler . . . . . . . . . . . . . . . . . . . . . . .  4!lO.138 

1��"m��':l·A: ii': Woiooii: 
.::: ..... '.:'. '::.'. ':. '.: : : : :  �:� Nltb�Il¥�?�:m��h������.I� .

s
.������: . �:�������: 490,195 Bnoket. well. G. S. Ullom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.052 Nozzle. variable exhaust. H. R. Walker . . . . . . . . . . . .  490,000 Bnckle .. nd snap hook combined. Stone '" Smith .. 4!lO,047 Nut and bolt lock, C. M. Stetson . . . . . . . . . . . . . . . . . . . .  490.176 Bung. T. Marple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4!lO.153 Ore separator. centrifugal. O. B. Peck . . . . . .  400.040. 400.084 Buttonhole Ilnlshlng machine. F. D. Benedict . . . .  400.062 Packinll. R. G. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.1111 Camera, Lalghton & Hitchcock . . . . . . . . . . . . . . . . . . . . . 400.117 Packing. metalliC. T. 'l'rlpp. . . . . . . . . . . . . .  . .  490,050 400 �1 Camera shntter, E. J. Moler ... . . . . . . . . . . . . . . . . . .. . . . .  4!lO.081 Pan. See Baking pan. Dust pan. . . .  • •  

Can. See Ice cream can. Paper box. T. F. W. Schmidt . . . . . . . . . . . . . . . . . . . . . . . .  490.161 
Can hody forming machine A. W. Livingston . . . .  489,969 Paper box covering machine. I. G. Rall'el. . . . . . . . . .  400,124 Can 1I1lIng machine. J. S. Moore . . . . . .. . . . . . . . . . . . .  400,033 Paper box. fOlding

h
C
' 
A.·Spittell . . . . . . . . . . . . . . . . . . .  489.993 Can wi

S
ing machine. C. A. Burt. . . . . . . . . . . . . . . . . . . . .  Paper feenlng mac ine • .R. Burnet . . . . . . . . . . . . . . . . . .  489.925 Car au train. railway. F. U. Adams. . . . . . . . . . . . . . . .  Paper tube, P. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.927 Car brake. A. Miller. . . . . . . . . . . . .  . . . . . . .  . .  . . . . .  . . . . . .  . Paraffine lWax .. nd apparatus therefor. tre .. tlnll C .. r brake

j 
electriC. A. C. Miller. . . . .  . . . .  . . . .  • • • • .  . .  . or purifying. N. M. Henderson. . . . . . . . .  . . . . . . . . .  400 199 Car coupl 1lIl. J. M. Bunch. . . .  . . . . .  . . . . . . . . . . . . . . . . . .  Pattern for dranghtlng garmeuts . ..  djustable. H. ' 

Car coupling. E. C. Garlick. .  . . . . . . . . . .. . . . . . . . . . . .. . . Hom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400.022 
Car coupling. T. Heard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489, Pea sheller. Clark & Russell . . . . . . . . . . . . . . . . . . . . . . . . . 489.999 Car conpllng. Lee & O·Farrell . . . . . . . . . . . . . . . . . . . . . . . 490, Petrolenm relining apparatu8. H. Frasch . . . . . . . . . .  400.144 Car conpllng. A. C. McCord . . . . . . . . . . . . . . . . . .  489.1116, 489. Photograph bolder. G. F. Bambrldge . . . . . . . . . . . . . . .  490.059 Car conpling. J. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489. Photograph machine. COin-operated. P. V. W. Car coupling. J. L. Smith . . . . . . . . . . . • • • • • . • . . . . . . . . . .  4!lO. Welsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.1&1 Car coupling. J. Stems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490. Picker. See Cotton picker. Car coupling. 8. G. Wilber . . . . . . . . . . . . . . . . . . . . .. . . . . . . 4!lO. Piles pr'W8ratory to rOlling. machine for reduc-Car hand straP

A
street. S. A. Flanigan . . . . . . . . . . . . . .  490. Ing. J. Hoenig . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  ; .  490021 Car platform. • C. McCord . . . . . . . . . . . . . . . . . . . .. . . . .  489.978 Pipe. method of and .. pp .. ratus for forming lined' 

• 

Car. railway. F. U. Ad .. ms . . . . . . . . . . . . . . . . . . . . . . . . .. . .  489.912 G. W. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 489.950 
Cars, air SUPPl£, device for railway. F. U. Adams .. 489.910 Pipes for lolntlllll. preparing the ends of lined. 
Cars ... alr supp y device for railway passenger. F. G. W. lIarrlngton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,949 u. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.909 Planter. corn or POtato. W. Williams . . . . . . . . . . . . . . 400.092 Cars In trains. ventilating apparatus tor railw .. y. . Plow fender,:\-. M. Ellington . . . . . . . . . . . . . . . . . . . . . . . .  489.941 F. U. Ad .. ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.908 Plow. gang. McMillan & Gormley . . . . . . . . . . . . . . . . . . .  4!lO 210 8:gl=:·fc;.��\;· s!atiI��si:t:�ier·.·.· . •

.

.

.

.

.

.

.

.

.

.

.

.

.

.

. :: : : : : :l;liM Pueumatic dlspateh or transit system. H. C�9:n 489
'932 

Case. See Bo and package case. Pocketbook fram� L. Messer . . . . . . . . . . . . . . . . . .  .' . . .  .' 4.'10:154 Cash and parcel carrier apparatus. W. H. Albach. 490,093 Portable g .. te. J Losey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400;0'1'1 
8:"Jr�il��t�r:1iIi��",."pO:araiii8 · for: ' Bruce' 

. &; 4!lO.016 �g�er. 
S
��':a�r:wer. 

Wamoc" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4!lO.184 Preserving foods. app .. ratus for. A Baker . . . .... . . . 4811,916 

© 1893 SCIENTIFIC AMERICAN, INC.



Printing block or roller. F. Beck . . . . . . . . . . . . . . . . . . . .  4911,061 
Printing machine. A. C. North . . • . . . . . • . . • . . . . • • . . . .  489,1181 
PulVv ���\\':,'i!:�!':����� ������ . .  �����. ��: 
Pump • .deep well. L M. Ford . . . . . . . . . . . . . . . . . . . . . .  . . 
Pump, ateam, T. C. Eicher . . . . . . . . . . . . . . • • • • • • • . • . . . .  

Pump va.lve. steam. T. C. Eicher . . . . . . . . . . . . . . . . .. . . 
Punching and shearing machine. Williams & 
PuJ��';f makiiig·8i.iii.i: : .. CiUiie':::: : : : : : : : : : : :: : : :  �� 
k::�r.e'f.;:.r�Fov�py:"

d
!':l<: '  

. . . . . . . . . . . . . . . . . . . . . . . . .  

400.009 
Railway block signa.ling system and .. pparatus. 
Ralr,!'Zdf:'.f.��lCKiiiniin:·. '::. ':::. ':::. ':. ':. ':. ':.:: : : :  �:Mt 
ltaUway. pumping mechanism, automatic, H. D. 
H.ail:'l;"r".:ti,·ii: ·Greer·. : : : : : : : : : ·. ':. : : :: : : : '::::::::.: : : �:� 
Railw .. y Signal

! 
Adams & Lynam . . . . . . . . . . . . . . . . . . . 4110,220 Rai��':fu��� �: .i.����

l
?':��� . ������ ���: .�: 489.!KO 

Railw .. y switch. C. M. Fitch . . . . . . . . . . . . . . . . . . . . . . . . .  490,1110 
RaIlway switch, elecirlc. A. C. Gootz . . . . . . . . . . . . . . .  489.9« 
�,;�).

s
l��fen�=�'.':.::.��:::::::::::::: : : :  �:llt: 

�;i.'�?Kf{���i:��� . . �� . ���� . . ���.����.�� 490,030 
Refrigerator. N. Soldwedel. . . . . . . . . . . . . . . . . . . . . . . . . .  490,216 
Refrigerator. W. M. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . 490.056 
Releasing device, .. utomatic. H. P. Nielsen. . . . . . . . 490,211 
Rock cruSher. adjustable. Simmons 4< Holmes . . .  . 

Rock drilling machine clutch. S. H. Macomber . . .  . 

Rod feeding device. C. M. COnrad.on . . . . . . . . . . . .  . . t:ll::.ipre�Ti'i .. �f�o�;,:.r- CO
nradsc

n . . . . . . . •  
_ 

. . . •  489 
SaJting. trongb • • took. E. F. Baskett . . . . . . . . . . . . . . .  . 
Sash fastene�S. Morrell . . . . . . . . . . . . . . . . . . . . . . . ... . . .  
Sash hOlder

h 
.. . R. Walker . . . . . . . . . . . . . . . . . . . . . . . . .  . 

t;t�lh���':; r::£·I:g·�er:·.:::·.:·.:: : : :  
S .. wmill.head block, S .  F .  Ames . . . . . . . • . . . . . . • . • . . . .  

Saw
ti'.g����n4n��?�� .���. ��.�.?����� 489.98£ 

Sca.le. portable wagon. Clawson & Wheeler . . . . . . . .  4!ll,930 
Sca.les. price indicating attachment for weighing. 

Gamble & Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489,9i2 
�:T.'�'::.�:f.PT.F�!tt.�����:: : : : : : : : : : : : : : :  m� 
Secondary b .. ttery. H. H. Lloyd . . . . . . . . . . . . . . . . . . . .  4OO.2M 
Separator. See Ore separator. 
Sewing.machine. C. S. Gooding . . . . . . . . . . . . . . . . .. . . . .  489,946 Sewing machine table. cabinet, T. Kundtz . . . . . . . . . 490,116 
Sheet meta.! cutting and bending machine, W. J. 
Sh��ee.p.;a.,;heiler: . . . . . . . . . . . . . . . . . . . . . . .. . . . .  400.000 
ShlpPI�'tand di.play.box for aeeds, S. R. Miller . . 4911,156 
Shiri 

�b.
uster. J. H. Billings . . . . . . .. . . . . . . . . . . . . . . .  489.9'.11 �t�tY� �� =��ra�=�':t;;g'':Odfar; 489.9(J1 

T. Bircii3ir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . . . . 489.922 
Silmal. ,see Railway signal. 
Sirko treating raw. B. Be

It
er . . . . . . . . . . . . . . . . . . . .  

_ 
. . .  . 

���=�,.g:Ii:�'lo� j,!it ���; R: 'iieWiieii: 
Soldering iron. electrically heated, G. R. Meitzler 
t�i

r
:,n..fc�.hl�'1r�';.e�e�:����::: : : : : : : : : : :  

Speed v�ying device, E. CroasdaJe . . . . . . . . . . . .. . . . . 490, 
Spindle. F. M. D .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 490.2(5 
Spool holder and tension. combln

1io 
H. A. B .. tes. 400.006 

�=. J:eJ�c��d�
t spring. lster spring. 

Steam boiler. 'tf. A. Langhlin . . . . . . . .. . . . .  4IlO,116 to 490,00 
Steam engine. balanced. C. A. Ball . . . . . . . . . . . . . . . . .  489.917 
������rr.:'k,:g:::,�. ti. ���.=�::::::.:: : : :  �l� 
Stove. vapor, C. W. Romoser . . . . . . . ... . . . . . . . . . . . . . . 400.085 
Stovepipe and collar holder. combined, I. C. N. 
Sto�����j.a.;k;·j;,ii8eii .·&·iia7es::·.·.·. :·.:::·:.::·:: : : : .  �:� 
Street .weeper •. J. Edson . . . . . . . . . . . . . . . . . . . . . . . ... . . .  490,188 
Strlnglng.machlne. A. C. Norih . . . . . . . . . . . . . . . . . . . . .  489.!JIl2 
S
ul¥l::�:i .. ����. ���. ����' . .  �: .. :':: 4911,068 

Surgeon'" ligature receptacle. J. E. Lee . . . . . . . . ... .  490,207 
Suspender end cast.otr. G. E. Adams . . . . . . . . . . . . . . .  400.068. 
Switcb.. See Railway switch. 
�:r:::pt�P,:�t�e

k
,t�n�: ��ii.iBroWii·:::::::::: �:::l 

Telemeter system, efectrlc. F. J. Dibble . . . . . . . .... . 4IlO.OU 
Telemeter transm.tter. electric, F. J. Dibbll!._ 4W,012, 400.013 
Telephone. C. E. Scribner. .  . . . . .  . .  . . . . . . . . . . . . .  . . . . . . 489,990 
Thermostat. I. M. Seamans . . . . . . . . . . . . . . . . . . . . .. . . . .  489.991 
ThrashiDg machine .. ttachment, J. A. & D. 

James . . . . . . . . . . . •  , . . • . . . . . . . . . . . . . • • . • • . . • • • . • • . . . .  490,!115 
Tile machine, F. Goodfellow . . . . . . . . . . . . . . . . . . . . . . . .  4IlO,11O 
Timepiece balances, manufacture of, G. Eo Htm-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.20' 
Tire. bicycle wheel, J. J. McCamish . . . . . . . . . . . . . . . 489.11'15 
T1r

';1r
1
������ . . 

�� 
. .  

������ 
• •  

��� 
. .  

� 490,035 

�g�':::."'K��h�:!n�����:.:·.:·::.::::::489.00ii, m:� 
;gr:���e�! :Jg:,>��?

nt . . . . . . . . . . . .. . . . .  490,139 
:gg:!:h: �s� ��nii 'ira' . . Ii:: . . . . . . . . · 

. . . . . ... . . . . . . 400;028 
Truck. hand ... Rayburn & ':M:ll . . . . . . . . . . . . . . . . . . .... . .  400.001 
Tube. S .... raper tUbe. 
�,.C;:r..:rt .. .r��Mi,m;&icr:::: : : : : : : : : : : : : : : :::: : : :  :Jl:i: 
Twine cutter. J. j}, Marvin . . . . . . . . . . . . . . . . . . . . . . . . . . . 490,078 
Typewr,ter cab_to R. B. Sigafoos . . . . . . . . . . . . . . . . . 400.127 
Typewriting machine. H. H. Un •. . . . . . . . . . . . . . . . . . •  4911,235 m::rjirn� ���e:�

t
:g=�:'1o�. 

Tlei
� 

489,990 
Failo. . . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . .  . . .  . . •  4IlO.189 

V��"e,:,,��.r. W.;:;�R�·::.·:::::::::::.·:::::::.·:::::: :::: �� 
;:l,1��0£r��:.��'tw':,��·. �

i
�.��� .:: .����:: : :J:M1 

Vending .. pparatus, H .. wk & Hazlett . . . . . . . . . . . . . . . 490;019 
Ventil .. tor. C. W. Lachm .. n . . . . . . . . . . . . . . . . . . . ... . . . . 490;027 
Vise, portable. J. Guenther. . . . . . . . . . . . . . . . . . . . . . . . . .  112 
Wagon brake. N. E. ThompllOn. . . . . . . . . . . . . . . . . .. . . .  1 
Wllllton. dumplng, J. M. Romans . . . . . . . . . . . . . . . . . . .  Il87 
W

:\l0n jack, A. J. Galindo. . . . . . . . . . . . . . . . . . . . . . .. . . .  017 , 
�ash

f
�r:r,�: imrer: : : : :  : : : : : : : :  : : : : : : : : . : : : : : : : : :  

Watch ba.lauces and ha.lr springs. mechanism for 
wa�t

t
h':f;.�ce�· ':x'\t;:rr . •  jiriDi8,· te.iiiDii; Ii: E: 4IlO.202 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:��h':'f.;r?/I�:':"ite:ssier: : : : : : : : : : : : : : : : : : : : : : : : :  � 
Whiflietree COU�ing. E. 8. Gentry. . . . . . . . .  . . ... . . . . lY11 
Whiffietree hoo C. E. Jones. . . . . . . . .  . . . . . . . . . . . . . .  028 
Window. H. H. e . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  
Window trame. H. se . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�fr: �ml�te':':.�

i
�:li!f.;r�L�C��weIi:::·.:::::: 

Writer's aligning guide. D. F. Saum . . . . . . . . . . . . . .  . .  
Yoke conpling. neck. R. K .  Smith . . . . . . . . . . . . . . .. . .  

DESIGNS. 
Bottle. J. Librowicz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.137. 22.188 
Buckle. G. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.132 
Fountain. drinking. W. TweeddaJe . . . . . . . . . . . . . . . . . .  22.141 
Glass or other vessels. ornamentation of. W. Egg-

inton. . . .  . .  . .  . . . .  . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  22.136 
t::::� ��.�.\'::.!fg:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l� 
Lamp chimney, L. Kihg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.189 
Pole bracket. E. Roos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,142 
Spoon handle, A. F. Jackson . . . . . . . . . . . . . . . . . . . .. . . . .  22.138 
Stove. W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.143 
Surglca.l instrument handle. W. Scbeerer . . . . . . . . . . . 22.134 

TRADE MARKS. 
Cigars. B. Wasserman . . . . . . . . . . .  , . . . . .. . . . . . .  22.350 to 22,3Ii2 
Wo".�;,��r.d:·�:i::�fJle�r����.��.�;:l41. i� 
��s��iiS�e�

ll
gge�I�:r !!;��J' ���

y
a;'w: 22,343 

A. Loewenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.345 
Publications and periodicals, printed. Christian. 
Re�����g;��hi8.i· disease.: Vi: i:: COati"y: : : :  �� 
�;,eg,��f�h�'l!r;:::.

e
d."{v��n?'&��y:: : : :  �:HI 

Sewing machin('s. Cash Buyers' Union . . . . . . . . . . . . . .  22.858 
Slays. dress and corset ... T. P. Taylor . . . . . . . . . . . . . . . .  22.3.10 
String instruments, C. Jr. Zimmermann . . . . . • . • • . . . .  22,389 
Wines, Brossault & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.349 

A printed copy of the s�catlon and drawing of 
::�.r:

t
:�c:,

n � �Ht�
i
��h':d �loE."t�r: IN!�1�� 

25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co •• 361 
Broadway. New York. 

Canadian patent .. may now be obtained by the In
ventors f.or any of the inventions named in the fore. 
gping list; pr.ovided they are simple. at a cost of 140 each. U complicated the cost will be a little more. FOT full 
btBtructions addre118 Munn & CO •• 361 Broadwa!t New York. Other forellrn patants IWQ also be obtain-. 

J ,itutifit �lUtritau. 
In.ide Pall'e, each insertion - - '71i cent8 a line 
Baek Page. each in sertion - - - - $1.00 a line 
The above are charges per ag .. te llne-.. bout eight word. per line. This notice sbow. the width of the line, 

and i. set in ag .. te type. Engr .. vings m .. y head adver
tisement. at the same rate per ag .. te line. by measure. 
ment. as the letter press. Advertisements muot be received .. t PublicatIOn Office as early as Thursday morning to appear in the followinJ{ week's iS8ue. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or Meta.! workers without steam 
�

wer can successfully compete with L1Ji'V>'1i s�'l'�I�G 
us1

�c'h'fn:..
e
; 

l .. test and most improved for practiOOi 
Shop Use. also for Industrla.l Schools. 
Home Training. etc. C .. ta.!ogne free. 

Seneca Fal l s  Mfg. Co. 
695 Water Street. Seneca Fa.lls N. Y. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. H .. tfield. With direciions for construction. Four 
engravings. COnta.lned in SCIENTIFIC AMERICAN SUP. 
PLEMENT. 1i9. Price 10 cents. To he had .. t this oflice 
and from a.ll newsdealers. 

The Sebastian-May Co 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses. Chucks, Drills, Dogs, 
and Ma.chinists' and Amateurs' 
OULfits. Lathes on trial. C .. ts
lu(Cues mailed on application. 
1 6S to 1 6,. H iah land Ave., 

S I U N E Y. O H IO. 

n������D LATHES 
Also Foot Lathes, Tools and Supplies. C .. talogne Free 

Sebastian Lathe 00. l�tl�lN��Tt:to';li:,�t 
E B EST LOOSE PU LLEY O I L E R  

I N  TH E WO R L D. 
VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to -4 weeks with ODe 
filling. Cost 25. 30, 40, 50, 65 and 85 centll 

s�� di�:e���� :�",:�p�ng�liii 
Bend Ca.talogue free. Mention this paper. 
AlfDUZEIi " TIFT CO.Claolaaatl,o.UJI.l, 

ON L Y 

I 
A Practical Little Book. 

26 .. HOW TO M A K E  A • H.P.  
M O T O R  O R  DY N A MO." C E N T S Dlultrated with plBlll and aU deta.ll •• 

A���::�':t. 18 Partd.t=:'N. Y. Electrical ReView New full Mounted Lightning Screw Plate. 
: Send for Cata.!ogue. 

t��'lm1£l1ImT:�'� .• ,"' ,� ��:;-��,:;;� - !J)J 
�7.:-...,U�:;: --;V:j I L  L:::/ GI::.- 1·1.\� 
-=-� _==-_���� _ -==-� .����� i 

---- ::;. ----- ----= -
=- -- -=----�- - -

"' <= R < E. c- r  5 c. '�  __ "" "  A , ,A � "" o � 1O  _ u �  

WileY & RURsell Mfg. Co., Greenfield. Mass., U.S.A. 

.A. X. 'U DIL :J: :N" 'U l.\o!E 
In all sh .. pes. Manuf .. ciured by 

Cowles Electric Smelting and Aluminum 00., 
Correspondence solicited. LOCKPORT. N. Y. 

���� WORKSHOP E��::-
Without1ltB of Barnes Wood and Meta.! Working ..... FOOT POWER -a Machinery ..IOU can luc08s8fuIlr com
pete with Faciorleo that use .team Tb�e�t�::.�;!ilt::«!,¥�::i:nJ:�::a 
made. !b:ave Stood the test twenty years. se�.f�.c�3f)HNA&1R";IES 00., 1 999 R u by St., Rockford , I l ls. 

If yon are interested In 

E L E C T R I C I T Y  
send for our special Price List Z. 

BELLS, BAT1'ERI ES. P USHES, 
WIRE. MOTO nS. 

And a full line of general 
ELECTRICAL SUPPLIES, 

• STANLEY & PATTERSON, 
Electrical House Furnishiulrs, 

82 & 3.1  Franktori St.. N. Y. City. 

CLA.R.�'S 
WOOL WASHERS, 

WARP DYEING A N D  SI ZING MACHINES. 
PATEl!IIT RU B B ER CO VERED "QUEEZE 

nO I, "S. 
POWER WRINGERS F O n  HOSIERY AND VARN DYEI NG. 

D RYING A lS D  VENTILATI N G  FA NS, 
WOOL A N D  COTTON DRYERS, Etc. 

Catalogues free. 
C EO. P. C L A R K  

B o x  L .  W i ndsor Locks. C o n n .  

HARRISON CONVEYOR ! 
H.!:rrmg 6rain, Coal, Sand, Clay, TaG B:rk, L lnders, Ores, Seeds,&c. 
ct���. 1 BORDEN, SELLECK & CO" {�:'}.':,ra, I Chicago, IIL 

CHAPMAN VALVE MANUFACTURINg COM PANY, 
MANUFACTURERS OF 

V' al:vea a:n.d. ·G-a'tea 
For STEAM. WATER, GAS, AMMONIA, OIL, ACID, Etc .;  alao 

o-.A.TE F%:El.E �Y:E):EI..A.5T&' 
We m .. ke .. Specialty of Valves for Superheated and HIgh Pressure Steam, 100 PoundS 

General Omce and W:,,�,"¥�R�l�dsORCHA RD, MASS. 
Treasurer's � '7� KIL B Y  !STREET. Chica"!l � 24 WE!ST LAKE STREET Office, S BOSTOlS .  Oflice. S • 

W' AU WO'I'k Guaranteed. SfJIId Jor Oirculars and Price&. AI 

T A G THE TUSCARORA A D VEn
TISING COM I'AlSY. Manufac-

Ad;erilsi:g GO�ds
t
�

r
�:J�;S.!l�[:s �gS=:.e8hi�� 

buy good specialties outright ormanUf .. ciureon roya.lty. 
Salesmen cover every State and Territory in the Union. 

SLEEP ON AXEl.. 

The Hygienic Air Mattress. manufactured under � ... �;, Fo;tg���� J:, .. �':!tl�.:'\'.��'j,;gl�i�:.t;��g 
durability. and is indispensable in cases of .ickness. in
somnia, rheum .. tism or neuralgi.. Endorsed by the lead
ing physicians. Write for cata.!ogne and testimonials. 
MetropOlitan Air Goods Co., 1 Temple Place. Boston. 

Steel Type for Writin[ Machines, 
J. D. MALLONEE. M':f'r. STOCKTON. N. Y. 
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<rrurrtL& ESSER Co 
� .N tW YORK • 

AND CHICAGO. 
All Drawiug Instruments 

for Schools, Quality war
ranted. prices low, corres
PQndence invited. W' Send for Catalogne. 

OIL WELL SUPPLY CO. 

WELL DRILLING MACHINERY, 
lIUNUFACTlJREI) BY 

WI LLIAMS BROTH ERS. 

ITHACA, N. Y •• 
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

B 0 R E The BEST lUAU HINERY 
and TOOLS in the world for succeeding in this business-also 
H o rse Powers, WE LLS Steam E�l nes, 

DR-ILL :!�me��ting�!�l��' plies. Yfonest and reliable wo� assured. OataJogne mailed Fr ... 
W E LLS LOO M I S  &. N Y M A N, 

TIFFIN. 01110. 

SCIENTIFIC EXPERIMENTS. - D E-
sCription of some simple and easily performed scientific experiments. Foucault's pendulum, exchange of water and wine. the bird In the cage. the five-pointed star. the 
�fi. °l\\i�=\��g. "J.rn'faf�:::t"�"�I'io�iIi�� 1����! CAN SUPPLEMENT. No. s ,. li. Price 10 cents. To be had at this oflice and from a.ll newsdealers. 

THE STIRLING BDiLER 
is econom1ca.l In fnel, repaJrs, and 
ab.olutely safe at high pressure. 

PractiCally self-cleaning. 
T H E  STI R LI N G  CO M PANY, 

GENERAL OIl'FICES : 
. PULLJUN BUILDING, omOAGO 

Branches in all principal cities. 

THE CURRENTS OF THE NORTH 

I. 
Atlantic.-By Richard Beynon. F.R.G.S. An interest. ing paper on the oceanic circul .. tion that lies norih .of the POlllt of bifurc .. tion of the great equatorla.l current of the Atlantic, off C .. pe S .. n ROque. With 2 maps. Cont .. ined in SCIENTIFIC AMERICA.N SUPPLEMENT No. 

Canning Machinery �;.;w��"e�.
cents. TO be had .. t this oflice and:from 

O utfits Complete. IATES CK & ORE BREAKER 

To :J::n. 'V'e:n. tor __ 
�· I�a��:��};i�':'��'Fl��NM:?tff���':,�! 
�3' anG'%a;�';,"��l"�f!?� 

i
�= � smcte

o:; ���
e
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work. ¥housands of men have erode fKoug� really val .. 
uable ideas. which they lack mechanica.l training to de. 
velop. Novelties and p .. tented articles manufaciured 
by contraci. lSI !Seneca lOt .. Cleveland. Ohio. 

on Burners Cor Solderinlr. Air CIlpaeity Up to 200 tou per hour. 
Pumps, C an Wipers, Can Has produced more ballast. road Testers, Labelinlr Machine .. , metal. and broken more ore than 

PRESSES AND DIES. all other Breai<e s combined. 
M�'%I�:�.of8:r:s�::rr��t.���:. B U R T M F e. C O., C A T E S  I R O N W O R KS, ROCHESTER, N. Y. C linton St., Chicago 

TO BUSIN ESS MEN 
The value of the SCIENTlll'IC AMERICAN as an adver

tising medium cannot be overestimated. Its circul .. tlon 
is many times greater than th .. t of any similar journal 
now published. It goes into all the States and Territo· 
rles. and is read In all the prln(!\pal libraries and reading 
rooms of the world. A businC8s man wants something 
more · than to see his adverilsement in a printed news
paper. He wants circulation. This he has when he ad
veriises in the SCIENTIFIC AMERICAN. And do not let 
the advertising Bj!ent infiuence you to substitute some 
other p .. per for tbe SCIENTIIl'IC AMERICAN. when se. 
lecting .. Ust of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets .. l .. rger commi.sion from 
the p .. pers having a sma.ll circulation than is allowed on 
the SCIENTIIl'IC AMERICAN. 

For rates see top of first column of this page or ad
dress M U lS lS  & CO., Publishers. 

361 Broadwav. lS ew York 

.='-� •. .,...-",."., Street. New York, 
St., Boston, Mas" 

Caveats, 
Trade Marks, 

Copyrights, 
DeSigns, etc. 

. Handbook and Information concerning p .. tents sent free of charge. Oldest bureau for securing Patents in America. Over 100.000 applications have been lIIed by MUNN & Co., 361 Broadw .. y, N. Y. 

BEATTY Pianos. Organ8, $33 up. Want agents. 
Cat'g free. Dan'IF. Beatt7. WBIIh'ton, N. J. 

© 1893 SCIENTIFIC AMERICAN, INC.
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Jbunded "" Mathew OMetI, 1'186. 

H E N R Y CA R E Y  B A I R D '" CO. 
a •••• trlal PablllJaen, BeokRellerl. aad Importen, 

S] 0 Walnat 8t •• Planadel.JaI ... l'a .. U. S. A. 
W"Our new and Revised Catalogue of Practical and 

Scientillc Books, 88 _es. 8'9'0, and our other Catalo.,oes :��c�����,t!,h�h-:;hX�CO::n�O�e�v,:� �ngr .::,�; 
to an:r one In an:r part of the world who will fnmlsh hi. 
add1'88L 

Ove r 25,000 cs��g� 
ROPER'S ENGINEERS' HANDY-BOOK. 

The mOlt comprehensive and heat IllURtrated book 
ever publiBhed Iil this countr:r on the "'team En!m!e, 
StatiOnary, Locomotive and MArine, and the Steam En· 
I!Ine lodlcator. It oontaInB � lIXl MaIn Subjects, ��::r����'k� F:=a:,.S�:: ples, 149 Tables, 19i IlluStrations, � lodlcator DIagrams 
imd 16'1 TechnICal TennB. 

Price, postpaid,  - '3�80. 
FOR . SA LE BY A L L  B O O K S E L L E R S. 

IF' Ducriptwe Catalogues ma\Ied free to anv addreas. 

E DWAR D M E E KS, P u bl isher, 
No. llII2 WALNUT STREET. P.HILAJ)iilLPHIA. PA. 

VEI�OCITY OF ICE BOATS. A COL-
lection of interesting letters to tbe editor of the SC I BN. 
TIFIC AMERICAN on tbe question of. tlie BP!led of Ice _ts, demonst ratlDll hoW' and wby It i. that these craft 
sail f&8ter than the wind which propelB them. IIluBtrated with 10 explanatory diagrams. Contained In t!CIBNTIJIIC 
AlIORlCAN SUPPLEMENT, No. 214. 'PrIce 10 oents. To be had at thlB omce Bno from all new!dealers. 

A R T ES I A N Wells, Oll and CiIII8 We1J8. drilled 
by contract to a1IY depth; fromliO 
to lOll feet. Wi, also manuf_ 
ture and fnrni8h everJ'thlna required to drill · and -comPleta 
BBlIle. Portable Horae Po ... er 

J ,teuttft, �me¥t,al. 
C>I:J:... :m::N"GrIN" :mB. Model & Experimental Work T he Sh i pman Automatic Steam E ngi n e  E1ectrtcal and �echBOjcal. ELECTJ}JC CUTTBR CQ., 
1. lI. 4, 8 and 8 HORSE POWER, SINGLE. ::1ffl��I��ui�t:o'3

t:r8U l!l. D .A.KoUR (formerl7 
S alld 22 HORSE POWER, COMPOUND. ' , pt. 

pro Insurance Not �oted. ��!!�if STAT I O N A R Y  A N D  M A R I N E . 
pr For All Snudl Po-wer Work. 

S H I P M A N  E NC I N E  CO. 200 S u m mer St. , Bosto n ,  M ass. 

* THE " MUNSON " TYPEWRITER. * 
'l'hls machlne IB an .. evolution," the· Q11tgrowth of years of e:r:perleuoo and the 

. beBt resultl of Bc1entillo work. Its �ciPles ayr.'1 at once to the ed�ll�:'�a"ied,I!tlri ttnf'::;8:rK�:v' B�:;'lact, . 
INTERCHANGEABLE STEEL TYPE WHEEL, 

darable and ea.Uykept ln order. 3Okeys,lIO character8. Welaht. wlth oarr;r. Ing Cl888, 16 pound&. SPeofjrJ. wheela for dllferent languageB. S-... d for circular to 
* * THE M11N8ON TYPEWRITER CO., * * 

162 S. La �alle Street. Chicago, 1 1 1 . ,  U. S. A. 

AlhbT ELECTRICITY IHTE WORLD'S FAIR 
Is to he obtained every week ONLY In the 

U WESTERN ELECTRICIAN." 

� ......... Delaney's Metal l ic Gaskets 
a

n
d ?o'fnf:' �ra:���I:1� 

pallslon Packings for 
steam, water and ammonia 
'Ore best and cheapest. 
\ ... t ... il.�'G:!le� tft�:· 

Milwaukee. WI •• 

OUEI. OFE'::&IEi.. "2 · 1II01lTH8 ON TBUL " FOB 1 0  Bubier's Popular Electrician C An muBtraWd montbly Journal for • 

the amateur, experimenter and public, or 
"EVERYBODY'S HAN D.BOOK"25 

or BLJriJTBICITT. B Bd .... Trevert. 60 
lllult1:l'tlono. Ito {.ageo. All "bout C. 

�Jr:.�.���B, B:::���d���:� r:.:�o�:� DVDIEB PVD. 00 •• LYNN. MASS. 

JOU. &m!lltO.: THE MICROSCOPE'S C O N T R I B U-
tions to the Earth'. Physical Hlatory.-By T. G. Bonney, 
F.R.S. An Interesting account of what haB recently fiCorreaPODdencef SO

U
liolted with Patentees and Man- i been done In the wav of mlcroBCOplcal research Into the a actarers 0 aefnl Houaehold Articles and history of the earth's oruot. Contained In SCIENTIFIC Novelties. C. W. DenDIs, 839 Yonge St., Toronto. Ont. I AMERICAN SUPPLEMKNT3 

No. S64. PrIce 10 cento. 
To he bad at tbts otIlce ana from all newodealers. 

V OLNEY "·. Jl ASON '" CO •• 

FlUCTION PULLEYS, CLUTCHES, and ·ELEV ATORS 
PRC' Y l D lnW B, R. I .  

MANUFAOTURERS and INVENTORS 
ATT E N T I O N  r 

We are prepared to d!l8lgn. give estimates 9Il. and 
manufacture Llaht Maohlliery, Electrical App\IaD.!l8B. 
and Metal Speol&ltles of every description. AIBo Mod. 
ell, DIes, Special Tools and Patte:rna. WE ALSO MAKE GEAB CUTTING A SPECIALTY. 

G . .\ RD N ER I!lEWING MAC'BIN K CO., 
Factorr and Main OftIoe,. cor. State &; ClaIm StI .. A1IrOrII, ID. CliIcago OftIce, 247 Monroe Street. Chloago, nL 

DIrect all oorreBoondence to MaIn Omce. AUiOm, IlL 

If . J H & 0 LAKE Gu  ' , - '. . , , '. /If _ . r r{� PULLE Y S  � 
0 .. C O U P L � N  -, :::, , _  

TANGENTS: ROBERV AVS METHOD 
of Drawlnjl. - B:r Prof. C. W. MacCord. A simple, ele
gantand direct proce ... Illustrated with ll l1gurll8. Con
tained in SCI1CNTIFIC AMERICAN SUPPLEJiJ:ENT. No. 8'9. Prlce ]O cents. To be bad at this oftlce and from 
all newsdealers. 

N OW R E A DY ! 
A NEW AND VALUABLE BOOK, 

����c8rre:t · $ I O  00 $5 0 00  :.r= =-j
l
�d for 111:= • to . !t�::�l:f. 

ed catalQg1le. � Addreas nes •• Magic Lanterns and View. of popul"r suI>-&; OIL WELL SUPPLY 00.. �s. Catalogues ou Bf-Plication. Part I Optloal, :I 8TBI:ET. NBW YORK. L��T��C:�i, �eM�3l:::�I'�t�e":�� �r�::,:; iif; 
lIecb�nieal Help Cor Inventor •• 

There is nothing llke a fillJt-cl&88 ma.
chine shop, organized for and adapted to 
miscellaneous jobs to carry out an in
ventor's ideas and make the most of 
them. Primer to send. 

TBE JONg BBOTHBBS ELECTRIC eo. Cni"n. 0. 

HAVE YOU READ �peri:rnental 
$cienCe? 

This new book, by Goo. M. Hopklns, fa just wbat 
you need to give you R good general knowledge of Physical Science. No one baYing the spirit of the 
times can dord to be without the kind of scJen
t11lc information contained in this book, It 18 not only in8trnctive. but entertaining. 

Over '700 pages : 680 fine cuts ; substanttany and 
beautifully bound. Price by mail. 14.00. 

W"Sena for cumtroted circular. 
MUNN '" CO., Publ ishers, 

Office of the SCIE N T I FIC A M E RICAN, 
361 BROADWAY, NEW YORK. 

Model Remington 
Typewri.ter 

For Ease and Convenience of Operation, SimpliCity of Oealgn 
·and Durabi l ity of Construction, 18 

'D' :N E Q 'D'  A L E D. 
W" SEND FOB CATALOGUE. 

WYCKOFF, SEAMANS &: BENEDICT, 3�7 Broadway, N. Y. 

����� No one ever wrote t o. 00 Letters an Hour, 
that Is, unlesa they ftrat wrote one and then OOpIed the rest on an ::mDZSON �:cy::mOGR..A.p:a:. . 

Inveated by Thos. A. Edison. For DaUYOftice Uae ln dupDcatingbOth handwriting and typewriting 
Anybody can operate It. Slmple-Compact-Cleanly-Cheap. Endorsed by over 90.000 usera. 

Catalogues and Sample. of W ork sent free upon application. Manufactured ouJ:r by the A. B. D ICK 
CO., 134 E. Lake St. Chlcngo. Bratlch OftIceo, 47 N&8sau St., N. Y. City, 117 So. Fifth St., Phlla. 

EXPERIMENTAL L\1i l'J�J1i WORK 
o f  all descriptions. VendinJI: machines a apec1aJty. 
Amer. Vending Mach. Co., 2II l1lurray St., New York. 

MAN'S UPWARD STRUGGLE. - A 
Pl'PI!1' by Dr. Eugene Murra" � giving a resume .Of the anatomiCal proofs of our former quadmpeda\ 
charaoter, and presenting a few of the mOlt marked facto that point unmI to the struggle that man 
haB bad ancf1R, 1n a I Btlll havmg to DIjPointaIn 
his erect pOBItion. In BcIENTIJ'IC :f.�IIlI!I. CAN SUPPLEMENT, No • PrIce 10 centl; To he 
bad at this o:IIIce and eWBdealers. 

THE THEORY OF THE EARTH. -BY 
SIr Archibald Gelke. A dlaouBsion of the great problem &k�e=1ft� o?lt �e N!�=:8

t:..eg'3.:
n
3Ii:�: 

Istl. Smith's law of Organlo BUooeaBlon. The modem 
solence of geo�. The untformlty of caU8Btlon. Prog-:'!l 1n08� t�·Th��J:I!I��:

t�f �'g; 
world. Unlv::l' d!lllradation ::f6 1and. �denee of 
BOooe&slve races of pl8ntl and animal.. The law of evo
lotion. A geologlc&l retrospect. Contained In SCI1CN. 
TJII'IC .A.KlIlBICAN SUPPLBMBNT, Noa. 1!j'1� and 8'13. 
PrIce 10 cents each. To he bad at tbts otIlce and from 
all newsdealers. 

After bei ng on the M a rket Seven Yea rs 
THE AGME AUTOMATIC ENGINE AND BOILER 

S-rZLL LEADS ! 
Half 10 Fonr Horee Power. Marlue aud Stadoaart'." 

For either Natural Ga. OF Petroleum .. Fuel. 
IF _0 ::m:ETB..&. ZB"BU3!I..A1'I"C:m. 

t=.AII!!!;IIII!!.1I .:. ROCIIESTER IACBINE 'fOOL WOw, DIm', _ ROCIIESTER, I • .  Y. 

IS,OOO Reeelp'.' 680 Paa:ea. Prlee f5 • .  

Thfa splendid work COntains
. 
a CII.rllful co

. 
mpl1a

tion of the most useful Re(leipte and Repl1e8 given 
in the Notes and Queries of correspondents lUI pub
lished in the SclenUAe :&1Deriean during the 
PlUlt fifty years. i together with IIUl.ny valuable and 
important addluons. . 

Over 'r'Welve Thousand seleeted recelpte 
are here collected ; nearly every branch of the 1188-ful arts being represented. It is by far the most 
comprehensive . volume of the klnd ever placed be
fore the public. 

The work may be regarded lUI the product of the 
studies Rnd practical experience of the ablest chem. 
iSts and workers in all "parts of the world : the in. 
formation given bein\!" of · the highest value, a,r<:. 
ranired and conde� III concise .form convenient 
for ready use. . � 

Almost every inquiry that can ·be thought of, 
relating to formulre used in the variOwt manufac
tUring iudustries, will here be found answered. 

Instructions for working many dill.'erent pro
cesses in the arts are given. 

It is impossible within the Hmits of a prospectns 
to give more than Rn outline . of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts, embrRcing how to make papier mache; how 
to JDRke paper water proof and fire proof : how to 
JDRke sandpaper. emery paper, tracing paper, 
transfer paper, carbon paper, parchment. paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware : how to JDRke luminons 
pa.Jl8r photograph papers, ete. 

Under the head of Inks we have nearly 450 re
ceipts, inoluding the finest and best writing inks 
of all colors drawing inks, luminous inks inviSi. 
ble inks, gold, silver · and bronze inks. white inks ; 
directions for removal of inks; restoration of 
faded inks, etc. . . 

Under the head of AlloyS over 700 receipts are 
given, covering a ·VlUlt amount of valuable infor· 
mation. Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex. 
plicit terms thRt any Illtelligent person may readily . 
learn the art. 

For Lacquers there are 12O reoeipts : ·  Electro-Me
tallurgy, 125 receipte : Bronzmg. 127 receipts j Pbo
tography and Microscopy are represented oy 600 
receipts. . .  , 

Under the head of Etching there are 5lrreceip� 
embracing practical directions for the production 
of, engravings and printinK. plates of drawings. 

Paints, Pigments and Varnishes 1:urnish over 600 receipts, and include . .  everything worth know· 
ing on those subjects. 

Under the head of Cleansing over 600 receipte 
are gi,·en, the BCOpe being very broad. embra cin 
the removal of spotS and stains from all sorta 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, . 
and the restoration and preservRtion of all kindS 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
Rre given. 

Soaps have nearly 000 receipts. 
Those who are engaged in any branch of indlllltIy 

probably will find in this book much that is of 
practical value in their �ve callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find In it ·hundreds of most 
excellent suggestions. 

pr BeRti for � ein:t&Iar. 

MUNN &. 00., Publishers, 
SOIENTIFIO AJ[EJl.IOAB OFFICE, 361 Broad ... a . .  !lew York. 

© 1893 SCIENTIFIC AMERICAN, INC.



I nside Palfe, each insertion . - , ... cents R l i n e  
lIack PRlfe, each insertion - - - - 51 .00 a li ne 

The above are charges per agate line - about eight 
words per line. This notice shows the width Of the line, 
and Is set In agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, 8ft the letter press. Advertisements must be 
=;�= t':,t 8=cr:j�ge �g:l��i�1C �s:!k':�8���

rsday 

OYERMAN ' WHEEL CO. 
.OSTON. WASHINGTON. Dl:NVER.- SAN .... ANCI.CO. 

A. I. SPALDINI " BROS., Special Agents, 
OHIOAeo. NEW' YORK. PHILADELPHIA. 

Ie 8»ur PointDd" Wood SerBWS. 
Patented Mny 10, July 19, 1887 ; Oct. 29, 1889 ; 

Ang. 19, Oct. 21. 1890; April 7, May 12, 1891 ; 
July 19, 1892. 
It!\ Advantalfe8 are . 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of but one bit In hard 

wood. 
4. Inserted easier. 
5. Centralized point. 
S. Superior holding power. 
7. The screw being Cold Forged. Instead of Cu t, leaves on Its entire surface a 

metallic skin. 
W- Send for samples to 

A M E R I C A N  S C R EW C O, 
,I»ROYIDE NCE, R. I .  

�J;0�':,v:lI':cc.r;�t g;:�s�to'IUbrl
LUDKellllelmer's Gas EIIginB Lnbricators, 
a very desirable cup and fully warranted. 
OUr catalogue gives full particulars of this 
and numerous other specialties. Send for 
one, and mention the SCIENTIFIC. 

J ames Smith Woolen M achi nery Co. 
MANUFACTURERS OF 

THE HUS' FRICTIOR CLUTCH. 
POWER TRANSMISSION MACHINERY. 

4 1 1  to 42 1 R ace St reet, P H I LADE L P H I A ,  P A .  
Applied t o  Pulleys, 

Gears,SprocketWheels, 
Reversible C o u n t e  ..... 
shafts and ""t�fl'C'nn_' 

The most 
pIe, effective, durable, 
and economical Clutch 
on the market. 

STEVENS PATENT IDEAL 
ClOMBDED DIVIDEIl. A; ClA.LIPEB 
No. 6�. PrIce, per set.all nlckeled, .$4.00 

Packed for transmission by mati' 
IJ�iJ

a
I.J3rt":a"<I�8����D�'B':�J!��� 

Calipers, and Fine Machinists' Tools. 
� ll!ustrated cataZOffUIJ free to au. 

J. STEVENS A RMS & TOOL CO. 
P. O. Box 280. Chicopee Fans, Mass. 

Made in sizes to 
transmit from 2 up 
to 1000 h. p., at slow 

fast speed. Over 
In use. 

P- Write for cuts, 
description, , price 
list and discounts. 

Stencils, Steel Stamps, Rubber and MOd�r�ll�yrx,:�:r::"e��'::i e�·ork. 
Small Machinery, Novelties, etc., man

ufactured by speCial contract. ' 
York Stenc i lWks. 100 Nassau St., N. Y 

THE STATE for OREGON Manufactures is 
A Great Field for Mimufacturers ' and 

Factories. Portland is its great industrial 
center. Her perfect water power unequal
ed anywhere, has every facility of location 
for Mills and Factories. Is situated on tide 
water at the terminal connecting point of 
Railroad and Sea and River navigation. 

Full information furnished free by the 
Oregon State Board of Immigration,  

Portland, Oregon. 

THE MODERN MARINE BOILER.-
By A. B. Willits. U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New York, with a plea to inventive minds for the pro-
��g�;�li�

f o"f tU;: o
f
r���h"{ ::J���:l� dl��

a
�-:II��:�; 

shells, and presenf a lighter substitute l!:at will per
form .he duties of both envelope and heating surface 
conjointly. Contained in SCIENTIFIC AMERICAN Sup
PLEM ENT, No. S'O. Price 10 cents. To be had at this 
office and from all newsdealei's. 

� to 50 H. P. THE Motor of 19th Century �can be used Any Place, to Ito Any 
:;rkN�1rrle1n¥'�te� !

B
'W� 

�:�r
e
t" !  AN�e�":J{'; 'Saf:r:,

o -:�; 
" for aU places and purposes. Cost ' .- ... of ·operation about one cent an hour to eacltindicated hnrse power. ' .  ,, :::::S For circulars. etc • •  addr�ss 

Economy. Reliability, CHARTER GAS ENG INE  CO. 
Simplicity. Safety. P. O. Box l,[S. "'terl inl/:, I I I .  

PH O N O I R AP H S  
FOR SALE. 

ADDRESS, 
North Ameriean Phonograph Co. 

EDISON BUILDING, 
New Y ork. 

Masonic Temple Bldg;' 
ChicRlI'o. 

ON POSTURE AND ITS INDICA-
tions.-A paper by T. Lander Brunton, M.D., in which the author endeavors to indicate the common postures 
��

t
t'b

n
31�J��'l.".!'

s
r��ri 

e
�::

er �::cf..;"���ft.r�� �e� sumed. With 17 lllustrations. bontained In SCIENTIFIC 
AMERICAN S{!PPLEMENT, No. S6'. Price 10 cents. To be had at this office and from all neWSdealers. 

� 
33,O:;E:� , No Engineer. 

OTTO GAS ENGINE WORKS, PBItADELPHIA. 
T :El: E  

EST A BJ.ISH ED I S46. 

The Most Popular Scientific Paper in the World 
Only 53.00 a Year, Includlnll' PostRlI'e. 

Weekly-:i2 Numbers a :Year. 
This wi d e l y  circu l ated and splendidly lllustrated 

paper Is published weekly. Every number contains six
teen, pages of useful luformation and a large number of 
original engravlIljZ8 of new Inventions and discoveries, 
representing Engineering Works. Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures," "'" . 

"IMPRonMENT THE ORDER OF THE AGB�'" 

The Smith Premier Typewriter 
Chemistry, ElectriCity, Teleln'aphy, Photography, Archl

[{l tecture, Agriculture, Horticulture, Natural HI8tory, is. etc. Complete list of pateuts each week. 

hOOdi"" the 1IlQII1>-�aiy!! ""h&nIcal PrInciples. 
AD the Essential 'YeatUt'es Greatly Perfected. 

Perfect and Permanent Alignment. 
Easiest Running, and Nearly Silent. 

All type cleaned In Ten Seconds without Soiling the Hands. 
The Smith Premier Typewriter Co. ,  Syracuse, N. V . ,  U. S. A. 

We have 20 branch offices in the principal cities thronghout the United States. 

ELECTRO VAPOR · ENGINE. 

� Tl��:'::';II���b:�:t!:n�'�::=� t!:.:::..r:: 
postage prepaid, to "any subscriber In the united States, 

C"l Canada, or ¥exleo, on receipt of tllree doll ars by the � publishers ;' six months, $L5O ;, three months, $1.00. <C.� (: I II bN.-Special rates for several names, and to· Post 
" Masters. Write for particulars. 

The safest way to remit iS Dy Postal Order, Draft,'or 
Express Money Order. Money Carefully plaeed Inside 
of envelopes. securely sealedi and correctly addressed, 
seldom goes astray. but Is at the sender's risk. Addres8 
all letters and make all orders. drafts, eto., payable to THE LUN KENHEIMER COM PANY, 

Snooessor to The Lunkenheimer Br08s GAS ItR GASOLINE  FOR FUEL. llI U N N  & C O  . . 361 Broadway, N ew York. 

---0--- ' 
Mfg. Co., CINCINNA TI, 0., U. S. A. NO BOII.ER. NO FIRE. NO DANGER. 

IDOAIS 
For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 
For Flash-Li,Rhts at Night. 

The Jun.·or are the most compact 
camera made. Perfectly 

• Kodaks • �:.Pt�tb���� �i:��� 
films or glass plates. Fitted with focusing inaex and counter for exposures. 

$40 a:nd $50. 
{ Send For } Catalogue. 

EASTMAN KODAK CO_I 
�ochester, N. Y. 

�ATENTS ! 
MESSRS. MUNN II; co. In connection . .. , 

. with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve
ments, and to lict as Solicitors of Patent. 
for Inventors. In this line of business they bave had /orl",1I1" 1/fnrs' experience, and now have 11,neqltlfll'd f((C'iHHe.'f for the 

preparation of Patent Drawings, SP"Cificatlons, and the 
prosecution of Applications for Pat .. nts In the United 
States, Canada, and Foreign Countries. Messrs. Munn 
&; Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, Reissues. Assignments, and 
Reports on Infringements of Patents. All business in
t:tusted to them Is done with special care and prompt-
ness, on very reasonable terms. : 

A pamphlet sent free of charge on appl1ootlon, con
talnrng full information about Patents and'lww to pro
Cllre them ' directions concerning Labels, COpyrights, Designs, 'Patents} A ppeals, Reissues, Infringements, A8!d«Dments. Rejected Cases. Hints on the sale or Pateii� etc. 

We alBo send, .tree of charge. a Synopsis of Foreign Pa
tent Laws, shOwing the cost and method of securing 
Patents In all the principal countries of the world. 

MUNN & CO .. Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 822 and 624 F Street, Pa
elDe BuildIng Bear 7th Street, Washington, D. C. 

NO ENGINEER. 
Engine operated by spark 

from small battery. 
You turn the �witch, Engine does the .'est. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 
gI�l

a
G,o ��Pl��ofu�R�f. �: 

pacity. 
_MANUFACTURED BY-

T H O M A S  K A N E  & CO. , 
CH I'CACO, I LL. 

IITSend stamp for cataloaue .. v." 

THE AMERI�AN DELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTON ,  MASS, 

This Company ow ns the Letters Patent 
g,ran ted to Alexander Gl'lIham Bell ,  March 
7th , 1876, No. 174, 165, and Jan uary 30th, 
1877, No. 186,787. 

The transmission of Speech hy all known 
forms of Elrctric Speaki n g  Teleph nnes in
fringes the right secured to this Cl lmpany 
by the above patellts,  and ren ders ea ch 
i lldividual user of telephones not furnish

ed by it or its licensees responsihle for Ruch 

u nlawful use . and all the consequences 
thereof. and liable to suit therefor. 

Scientifi c B!!!!! Catalogue 
ItEC E N T l. Y  P U B LISHED. 

Our new catalogue containinl! over, 100 pages. ioc l ud
lnll works on more than fifty di1ferent subjects. \V i l l  be 
mailed tree to any address on appl icu.tion. 

MUNN & CU.,  Publishers Scientific American. 
361 Jlroadwa'f', N ew York. 

I.IJ 
:c 
I- EDISON INCANDESCENT LAMP 

I S  THE ONLY I N CAN D ESCENT LAM P LAWFU LLV MADE. 
AU others infrinll:e the Edison Patents, and o re conntm·feits. 

THE R I C H T  O F  THE EDISON C O M P A N Y  TO A lii I N J U NCTION ACAINST 
I N F R I N C E RS HAS B E E N  DETE R M I N E D  BY T H E  U .  S. C I RC U I T  COU RT OF 
APPEALS. COPIES O F  DECISIONS S E N T  O N  APPLICATION. 

GENE:a...A.L E::t..ECTE.J:C CO�J?.A.NY. 
JBB..a.NO� OFF:J:OE.S . 

44 Broad Street , . . . . . . . . . . . . . . . . . . . . . .  New York; 1 620  Atlantic Avenue . • • • . . . . . . . . . . .  Boston, Mass. � *'�sF����ii,�t�: : '::. � : : :  :CI���I.�: �-��c�i:t��treer : : :  : : : : : : ' .Ph�!�i�E�ltil�:: 
Gould Building . . . . . . . . . . . . . . . . . . . . . . Atlanta, Ga. 13.'l3 F Streel N. W . . . . . . . . . . . .  ' Washington, D, C. 
15 First Street . . . . . . . . . . . . . . . .  San Francisco, Cal. Masonic Temple " . . . . . . . . . . . . . . .  Denver, Colo. 

All bUsiness outside the United States transacted by Thomson-Houston International Co., 44 Broad St., New York. 

'r il E 

Idttdifit �mtrttllU luppltmtut 
This Is a separate and distinct publication from THII 

SCIENTIFIC AMERICAN, but Is uniform therewith In size, 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied wlth translated descriptions. '.rHE 
SCIENTIFIC 'AMERICAN SUPPLEMENT 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 deparlments of Science and the Useful 
Arts, embraclnl< Blolol<Y, Geology. Mineralogy, Natural 
History, Geography, ArchreolOl<Y. Astronomy Cheml"; 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine EngineerlJlg, Photography. Technology. Manu
facturing Industries, Sanitary Engineering, AgrIculture. 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and yaluahle Information 
obtainable in no other publication.. 

'l'he most important Engineering JVorks. Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described IB the SUPPLIIMENT. 

PrIce for the SUPPLEMENT for the UnIted States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM
ERICAN and oDe ooPY of the SUPPLEMENT, both mailed 
for one year for P1;00. Single copies,10 cents. AdWe<!s and 
remit by postaI:-order. express money order, or check, 

M U N N  & CO .. 3,61 Broadway, New York, 
---&--' -

muitdin� �ditilln. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is Issued monthly_ $2.50 a year. 
'Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages : forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant tilat es in cnl.O'f's, and with other flne 
engravlnll:s ; illu8tratlng the most interesting examples 
of modern architectural constrnction and allied subjects.. 

A special feature Is the presentation I¢llach number 
of a variety of the latest and best plans for private resi
dences. city and country, Including those of very mod
erate cost as well as the more expensive. Drawings In 
perspective and In color are given. together with full 
Plans, Speciilcatlons. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Ilnrgest C i t'e li l ation of any 
Archltectnral publication in the world. Sold !if all news
dealers. $2.50 a y.ear_ Remit to 
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