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Idtntifit �tutriun. 
JlEIIIOV AL OF AERIAL ELECTRIC WIRES IN NEW 

YORK. 

The work of removing the aerial te�egraph, tele­
phone, and eJectric supply lines in this city. with a 
view to forcing the electrical supply companies to use 
the subway system in such streets as contain it, bas 
been vigorously prosecuted during the past week. An 
attempt, on the part of the \Vestern Union Telegraph 
Co., to obtain au injunction in the Federal courts hav­
ing failed, the city authorities put a large foree of men 
at work to cut and remove the wires and lower the 
poles. Unfortunately, the work has been marred by 
casualties, one instant death and several injuries re­
sulting. One lineman, who had climbed [\, pole, nar­
rowly escaped with his life, as the rotten wood gave 
way, and the pole, unbl'aced hy the usual telegraph 
lines, fell. It fortunately strllcl.: against a building, so 
that t.he operative was afforded a chance of escape, 
which hewas quick to profit by. This accident showed 
that the poles were a distinct source of danger as they 
became more and more decayed. 

A very impressive feature of the operations is the 
comparative darkness to which the city in these parts 
is relegated at night. The gas lamps are quite unable 
to supply sufficient light for the people, who have now 
been accustomed to electric illumination. It is to be 
hoped that the electric light companies will make 
every effort t.o st.art their lamps anew and give the 
many centennial visitors a good illustration of subway 
electric supply and illumination. 

---------------''""' .,'�,---------------
A NEW SUIT UNDER ELECTRIC DYNAIIIO CONSTRUCTION 

PATENTS. 

The initial proceedings in a suit brought by the 
'Vest.inghouse Electric Company, throngh its lessee, the 
United States Elect.ric Light Company, against the 
Manhattan Electric Light Company, were taken on 
April 18. 'I'he suit, :wesumably the first of an extensive 
series, is nota,ble from [he patents under which it was 
brought. These are two patents granted within a few 
days to Ed ward \Veston, the well known inventor, 
after nearly seven years' delay caused by interferf'nce 
procep(lillgs. If they prove to be valid, they will be 
among the most valuable patents extant in the clafis 
of dynamo-electric machinery, The feature of con­
struction covered by them is the building up of an 
armature core from iron disks with int.erposed plates 
of insulating material. Four carefully worded claims, 
undoubtedly the broader froUl the ('arty date of appli­
cation, when the fil:'ld was unnarrowed by similar in­
ventions. cover as far as call he :o:een the whole system 
of disk-built armatures. As the vast majority of 
armatures of the well known Siemens type, both 
for dynamos and motors, are thus construeted, it will 
be evident that much litigation may be in prospect, 
and that these two Weston patents may yet figure in 
the annals of patent law proceedings with the Morse, 
Goodyear, and Bell patents. 

• 1 • 
DELAY IN GRANTING APPLICATIONS FOR PATENTS. 

On April 16, 1889, two patents were granted to 
Edward Weston, whieh bid fair to be basis of Hlany and 
extensive suits for infringement. They illustrate the 
evils of the present system of granting patents, as re­
gards the delay in concluding the proceedings. On 
Septem ber 22, 1882, the original application for this in­
vflntion was filed as for a single structure, and eight 
weeks later a division was made so as to include the 
mattflr in two applications. This was nearly seven 
years ago. It would be impossible to give any esti­
mate of the thousands of dynamos and JUotors that 
have been constructed with the armatures described 
and claimed in these two patents. Every day sees the 
factories aU over this country turning them out by the 
wholesale. In the face of this testimony to their 
merit, it seems that a radieal defect must exist in Pa­
tent Office proceedings for nearly seven years' delay to 
have occurred in granting them. Six years have been 
devoted largely to interference proceedings to settle 
whether the patent should be awarded to Edison or to 
'Veston. And now, after all t.hat contest, the same 
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those of infringement, be fought in the Federal courts. 
This would be a move in the right directioFl, and in 
that of simplification. It would tend to make attor· 
neys more careful in drawing up claims, and would 
multiply immensely the number of examiners, for 
every inventor personally would be his own €'xaminf'r, 
and would search the records in order to waste neitheI 
time nor money in procuring a worthless patent, 01 
else he would employ competent attorneys and expertt 
to do the same for him. 

• .r • 

POSITION OF THE PLANETS IN IIIAY. 

VENUS 
is morning �tar. She is a charming object in the east· 
ern sky before sunrise, a8 she oscillates wpstward 
from the sun, rising earlier every morning and 
increasing in brilliancy as a larger portion of hel 
illumined disk is turned toward the earth. Her rapid 
movement southward lUay be ohserved, her declination 
on the l::;t being HI' 7' north, and on the 31st lr 33 
north. She rises on the 1st a half hour befor€'c the sun, 
and on the 31st about an hour and threp-quarters be­
fore the sun. Venus rises on the 1st at 4 h. 28 m. A. M. 
On the 31st she rises at 2 h. 45 lll. A. M. Her diameter 
on the 1st is 59".6, and she is in the constellation Aries. 

JUPITER 
is morning star. There will be a fine opportunity fot 
contrasting the two planets. Venus is the more bril­
liant, but her luster is dimmed by the radiance of the 
dawn, while Jupiter seems almost her equal in bright, 
ness as he shineR with the midnight sky for a back­
ground. The regal planet is approaching the earth, 
and will be superb when, on the last 'week of the 
month, he looms above the southeastern horizon about 
9 o'clock in the evening, and looks down from the me­
ridian at 1 h. 47 Ill. A. M. Jupiter rises on the 1st at 
11 h. 16 m. p, M. On the 31st he rises at 9 h. 9 m. P. M. 
His diameter on the 1st. is 40".6, and he is in the con­
stellation Sagittarius. 

SATURN 

is evening star. He is in quadrature with the sun on 
the 3d, is then on the meridian about sunset, and finely 
situated for observation. He may be found in the west 
when it is dark enough for the stars to come out, slowly 
approaching Regulus in the handle of the Sickle, but 
his light grows dim as he approaches the sun. Saturn 
sets on the 1st at 1 h. 28 Ill. A. M. On the 3h:t he sets 
at 11 h.34 Hl. P. M. His diameter on the 1st is 17'.2, 
an,1 he is in the constellation Cancer. 

MRRCrHY 

is evening st.ar. He reaches his greate.9t eastern elon/2:a.. 
tion on the 24th, and is 220 49' east of the sun. He 
may be easily seen at that timf', and for a week before 
and after, by the unaided eye. Observers will be sure 
to find him, for his position is most favorable. He sets 
on the 24th about two hours after the sun. Those who 
desire to find the shy planet must command a clear 
view of the northwesteTn horizon, and commence the 
search three-quarters of an hour after sunset. Mercury 
will not fail to appear about 5'" north of the sunset 
point, as a bright star with an inten�e luster. An opera 
glass will be an aid in finding him. Mercury sets on Hw 
1st at 7 h, 28 m. P. M. On the 31st he sets at 8 h. 5. Ill. 
P. M. His diameter on the 1st is 5".2, and he is in the 
constellation Aries. 

MARS 

is evening star. As he moves westward from the sun 
he meets Mercury moving eastward. The planets are 
in conjunction on the 5th. Neptune overtakes and 
passes Mars on the 12th. Mars setoS on the 1st at 'j' h. 53 
m. P. M. On the 31st he sets at 7 h. 40 IU. P. 1\-1. His 
diameter on the 1st is 4", and he is in the constellation 
Taurus. 

NEPTUNE 
is evening star until t.he 22d, and th£>n morning star. 
He is in conjunction with the sun on the 22d, rising and 
setting with the sun, and passing to his ,,,,estern side. 
Neptune sets on the lstat 8 h. 23 Hl. P. M. On the 31st 
he rises at 4 h. 9 Hl. A .  M. His diameter on the 1st is 
2" .5, and he is in the constellation Taurus. 

battle will have to be fought over again in the Federal URANUS 

courts. is evening star. He sets on the 1st at 4 h. 1 m. A. M . 
It lllay well be asked what good is atta.ined by judi- On the 31st.he sets at 2 h. 2 111. A. M. His diameter on 

eial contests before the Commissioner of Patents. The the 1st is 3".S, and he is in the constellation Virgo. 
infringement snits brought ullder a patent that has Mercury, Mars, Sat.urn, and Uranus are evening stars 
been contested under interference proceedings in the at the close of the month, Venus, Jupiter, and Nep' 
Patent Office a.re not accelerated hy the contest before tune a.re morning stars. 
the examiners of interfer�nce. The Federal eourts atM • I • r • 
tach little weight to Patent Office decisions. As the Salt Beds In New Sout11 'Valell" 
present case stands, the patentee has been barred for The Sydney IJailJj 1'elegraph says: What may be a 
over six years from bringing suit under apparently a discovery of great value has been made at Ellulong, 
most meritorious patent. It is true that the triumph near Maitland, and about 16 miles from Allandale 
has come, but the years that have elapsed have rob- station. There a deposit of crystallized �alt, 4 feet 
bed it of much of its value. Many old time users of thick in places, has been found, and it is expected that 
the invention, who should have -heen p1'ima!acie in- a body of rock salt will be reached below. Mr. Hilton, 
fringers, are out of the field. With present infringers, an expert, expresses the opinion that a similar deposit 
whose name is legion, if the patents prove valid, a will be discovered at Ellalong. Something like 100,000 
battle of probably greater durati.o-n has to··be-fought. tons of salt per annum are used there, and the price if! 

It would be far simpler for the Patent Office to'act 5l. lOs. per ton. Thus. such a discovery would be of 
in the registering faculty, rather than in the jUdiCia1. 1 great value. A syndicate has secured 400 acres of the 
Abandoning the latter funetion, it should grant patents land, and the value of the latter will be thoroughly 
to any applicant, and Jet the battles of priority, like tested. 
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.&. Prench Locomotive 'Work •• 

(SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMER1CAN.] 
LONDON, March 22, 1889. 

Through the kindly interest of Mr. Bailly Blanchard, 
the U. S. Commissioner at the Paris Exhibition, I 
obtained letters of introduction from M. M. Coutauren 
to Mons. Kerournefl, superintendent of the principal 
works of the Chemin de Fer du Nord, at Hellemmes, 
near Lille, and visited those works on my way home 
from Paris. I found there much of great interest, and 
am under obligations for the kindness with which I 
was received and the complete facilities afforded me in 
investigating the workshop methods. 

I stated in my letter of January 17 that, 80 far as I 
could then see, French engineers had, like the English, 
failed to fully perceive the boon that American engi­
neers had given to machinists in the milling machine 
and the emery wheel. This statement I must now 
modify to a certain extent, inasmuch as at t.he works 
in question I found more milling machines and fewer 
planing machines than I have ever seen in any other 
similar shop, not excluding the Baldwin Locolllotive 
Works or the Pennsylvania works at Altoona, and 
larger milling machines than I have seen anywhere, 
save, perhaps, the large machine built by Bement & 
Miles, or that designed by Professor Sweet for the 
Straight Line Engine Work8, at Syracuse, which, I 
learn, is going to be built and put on the market by 
the Pratt & Whitney Co., of Hartford, Ct. The French 
machines are, however, of a different construction, 
having a main frame much resembJing that of a !:Ilot· 
ting machine, and in many cases a work table with 
feeds similar to that of a slotting machine-the only 
machine of this kind in the United States, as far as I 
know, being in the Bliss works, in Brooklyn, N. Y. In 
the works at Hellemmes, however, there is one machine 
that finishes all the work on a locomotive cylinder 
complete. 

Now the fact of using milling machines in place of 
planing machines does not prove that it is economIcal 
to do so; and as the question of the relative economy 
of these two machines has been much discussed of late 
in the United States, I may say that. judging by the 
quantity of machinery in comparison to the amount of 
work being done in the shop, milling machines must 
be very much more economical than planing machines. 
Indeed, I was surprised to find the smallness of the 
machinery part as compared to the size of the works. 
It may be explained, however, that the wheel depart­
ment was separate, aud there were more machines in 
the erecting shop and boiler shop than is usual. But 
the main fact remains, viz., that the milling machine 
has displaced .the planing machine here, and, to my 
mind, with very great advantage. There is, indeed, I 
believe, but one planing machine in the whole of the 
works. 

I am inclined to -believe that this type of machine 
(i. e., with the slotting machine style of frame) is of 
French origin, and it will be interesting to ascertain 
(as I mean to do) how long it has been used in France, 
for I gather that the honor of having invented the 
milling machine is not entirely conceded to American 
machinists. But there are milling machines and mill­
ing machines, and I do not suppose that there is any 
well posted machinist who will dispute the fact that 
the Brown & Sharpe and Brainerd machines are un­
equaled, in their respective fields, by anything that 
has been produced on this side of the Atlantic, and 
that the fields they occupy are those that have made 
the reputation of the milling machine. But when it 
comes to the larger sizes of machines, the United States 
does not so clearly maintain its superiority j or at least 
that is the impression one receives after seeing the 
Jarge machines at John Elder's, on the Clyde, and the 
machines at Hellemmes, Thbse who consider that a 
frame carrying a cone and live spindle for driving the 
cutters and a self-acting feed table with two notch 
plates for index wheels constitutes a complete milling 
machine claim the honor of its invention for England. 

Whitworth made, years ago, a milling machine of 
the kind known in the United States as the Lincoln 
pattern, but whether he copied or was copied I have 
not as yet been able to determine. But there is one 
thing I do know, and that is that the Wllitworth Co. 
do not thoroughly understand the modern milling 
machine, or they would not make the style of nut mill­
ing machine they do, with its two separate heads with 
removable tools in them, There is in the S. E. R. 
works at Ashford, Kent, a milling machine with a box 
frame carrying a live spindle with' convenience for 
mills or cutters at each end and a self-acting feed for 
both. How old this machine is I do not know, but it 
has been at work since 1849, to my knowledge, but on 
nuts only, alid has none of the spiral feed motions or 
ether fixtures that are the life of the American milling 
machine. 

Most of the lathes at Hellemmes are of French make, 
but made by an Englishman, and while solid enough, 
possess some very awkward features, which will be 
pointed out at a luture time. 

Locomotive fireboxes are here made of copper, and 
the ,firebox - stays are, also' of . copper. In cutting the 
threads on these stays the pitch was found to alter, it 
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was stated to me, on aMount of their getting warm not think this machine anything like equal to the 
from the cutting operation; but this I believe to be an American style, where the bars or work rests on the 
error, and that the causes in such cases are due to the face of a table through a groove in which the peri­
longitudinal strain caused by cutting the thread. The meter of the emery wheel projects to an amount equal 
machine used for tbis purpose possesses a peculiar fea· to the depth of the cut, and the bar is merely slid 
ture, which I only remember to have seen once before along the table over the wheel, because when, as in the 
applied to a screw-cutting machine, and that many French machine, there is a feeding mechanism to the 
years ago, the principle being as follows: The work- machine. there is a want of solidity and a chance fol' 
driving part of the machine corresponds to a lathe lost. motion. 
head, and the dies are carried in a sliding head taking The drilling machines call for no especial notice, 
the place of a lathe tailstock. On the live spindle, in except one that was used to drill � inch holes through 
place of a live center, is a long hob, corresponding to copper stays about 6)i inches Ion/!. The machine was 
those used on an American Fox lathe and having a belted to run about 800 revolutions per minute on 
similar guide arm, which is attached to the die head, what may be called the Sellers system, the belt pass­
so that the hob acts as a lead screw, forcing the die ing o,'er guide pulleys to a pulley fast on the drill 
head to travel at the right speed for the pitch of thread spindle, thus getting the requisite speed without the 
being cut. There is no doubt that a device of this use of gearing; and thi.s is undoubtedly the best way 
kind is necessary whenever long screws or square- to drive a drill, when it can be done, or in other words, 
threaded ones are to be cut. to drive drills of moderate diameters. The stem of the 

A blunder is committed in this machine that has drill passed through the somewhat flattened end of a 
been very thoroughly exposed in the United States, . pipe conveying the soap water, which passed down the 
and that there does not seem much excuse for, comdd- stem of the drill to the cutting end, which was about 
ering the attention that has been called to it in the -r-� inch larger than the drill stern and shaped like a 
past. I refer to the putting of three chasers in the very keen twist drill, the twist end not being o,'er 
head instead of four. As this machine is of English � inch long. The feed was given both by hand and 
make, however, it Is not fair to charge French practice foot at the same time, and it took! on an average, 70 
with its errors. Curiously enough, the taps have four seconds to drill one stay, which I call good work. 
plates, but the company make their own taps, and. Anot.her machine worth calling attention to was one 
indeed, have their own thread,:there being no .etand- for truing up the sliding faces of axle boxes, which wa.s 
ard in France. done by a cupped emery wheel similar to that described 

One or two things with reference to the lathe work with reference to the guide bar grinding. machine. 
struck me as remarkable. For example, I saw no uni- This. however, I think a more desirable form of llla­
versal chucks, the chuck plates having round holes· in chine for its purpose. The emery used on these two 
them, into which fitted movable dogs. One or two machines was very coarse-about as large, say, as No. 
lathes had turret heads, with the usual complement of 6 �un shot, or perhaps larger. 
tools, but there were no stop motions to them, and as An item of much interest on. the emery grinding 
a result the workman went on measuring for each cut machines was the means of lubricating the journals, 
just as he would have to do without the turret, which, which was as follows: A soft yellow grease was used, 
I may obs�rve, was placed on the top of the slide rest. in a closed cuP. the end of a screw abutting against 
I saw the s,ame thing done in an English shop, and so the grease, so that when you gave the screw a turn it 
suppose it is a regular thing here, but do not see why forced the grease by main pressure upon the journal. 
so much of the advantage of the turret. should be lost This is said to work excellently well, and I was informed 
for the mere want of a stop motion. that it waR proposed to try a similar device upon the 

My curiosity was aroused to find on the smaller axle boxes of a locomotive. I should think it likely 
lathes, say up to 24 inch swing, long-handled hand that such an axle box would, however. requim a more 
tools, and I waited some time to see what they were cont.inuous supply of lubricant than this would give. 
used for. At last I found that, to take t.he finishing I did not see a parallel vise throughout · the whole 
cut, these hand tools were used in connection with the shop, and although I -am not an advocate for that 
automatic feed of the lathe, being merely held in the class of vise for heavy work, stiH they are very handy 
hand and resting on the roughing tool while fed auto- indeed for medium sized work. 
matically, the idea being, no doubt. to save taking out In the boner shop I found them using Kennedy's 
the roughing tool to resharpen it for every finishing (American) spiral punches, and using rope belts for 
cut. I am Lbound to say that, so far as I could see drilling in any position on the boilers and for tapping 
without examining the work, the men seemed to get stay holes, etc., these arrangements being very com­
along very well this way, but I have no hesitation in plete. 
saying that it is not a commendable practice, as more Taking these shops as a whole, they compare favor­
parallel and true work will certainly be got by a rigidly ably with either American or English shops, and are 
held slide rest tool. well worthy of a visit. JOSHUA ROSE. 

I have stated that most of the lathes were of English 
pattern, but there was one of the large lathes with 
raised V's after the American pattern, which, like a 
good many other things, is claimed here as an old Eng­
lish and discarded style. All the screw-cutting lathes 
had a ratchet feed and release arrangement for use in 
regulating the depth of cut and withdrawing the tool 
on the back traverse, such a device having been illus­
trated in the SCIENTIFIC AMERICAN in 1877, having 
been found on a lathe at the Rogers Locomotive Works, 
in Paterson, N. J. 

Emery grinding machines are used for the mills and 
cutters, these machines having been designed at the 
works. The tools look well sharpened, and were evi­
dently hardened rigbt out, and not lowered in temper 
at all. They ha.d evidently, however, been quenched 
in oil, for if quenched in water they would have been 
whiter. The cutter grinding machine is not as wen. 
designed as similar machines are in the United States, 
�nd yet, from the number of large milling machines, 
and the variety of work they were applied to, the 
works will compare favorably with any other works I 
have yet seen anywhere. The new machines that are 
to be exhibited at the International Exhibition I am 
not to describe at present. but I can say that one of 
them applies the emery wheel in a way that is, I be­
lieve, original, and that is certainly good. 

In the wheel shop I noticed a lathe that, while it 
drove the axle from the widdle, as is done in the axle 
lathes of the Niles Tool Works and of Wm. Sellers & Co., 
yet had no tan stocks or dead centers; but the work 
was steady"nevertheless, and cut!:l of one-half inch deep 
were being taken off. Two men, one on each end of 
the axle, were working at this lathe. I also noticed 
that in turning up the journals of axles that had the 
wheels on, a split pulley was put on the axle to drive it 
by, ,so that both lathe centers were dead centers, and 
the truth' of the journals was, therefore, inde-pendent 
o('the truth of.the live cen·ter:of the la.the, and this is 

. .,. 
To Protect Trees Crom Borer •• 

Last year, says the Rural New- Yorker, we briefly 
alluded to the simple method employed by our 
neighbor Augustus J. Hewlett" to protect his- apple 
and peach trees against the borer. It has Ird to so 
many inquiries that it may be well perhaps to f;peuk 
of the method more in fletail. Fruit growers all know 
that tarred. paper about the trunk is harmful t.o it. 
J�aths, etc., tied about the trunks are not altogether 
satisfactory. Mr. Hewlett's lUode reduces the labor 
and expense to a minimum and seems thoroughly 
efficacious, as he has practiced it for over 20 years. 
White lead and raw linseed are mixed as for ordinary 
outside painting, though a somewhat 8maller pro­
portion of the lead suffices. With this mix enough 
cheap mineral paint and lamp black to imitate closely 
the color of the bark. The young trees should be 
painted in the spring jmt as soon as transplanted and 
every year thereafter in early May. The paint is ap­
plied from a little below the soil to a foot above. In 
four or five years the bark will peel off after the paint 
has been applied. When this excoriation occurs, if 
before July, it is best to remove what bark stiH clings 
and at once give another coating of the paint. The 
new bark underneath will be found bright and' 
bealthy, showing that the paint does no harm. Mr. 
Hewlett painted some apple trees every spring for 15 
years or more. The painting was discontinued for sev­
eral years, as he thought there might be no occasion 
for further painting. These trees, however, were at 
once attacked by borers, and several were found six 
inches above the entrance. Peach trees are paiDt�d in 
the same way. He has never had a tree injur.ed by 
borers if they were regularly painted; 

The editor of the RU1'al New-Yorke1' adds that Mr. 
Hewlett is a careful, conlJervati.ve farmer and his state­
ments may be accepted as fully trustworthy, 

••• I • 
an excellent idea. A. New A.ppara'u. Cor F'lrelD�n. 

Amachirieforgrindingupguide b ars W&8 consbucted From April 1, 1889� Paris firemen will be provided 
to use -what may be called cupped emery wheels (corre- .with cylinders of oxygen under pressure, to be used for ' 
spoildingdn shape to those in use in some of the planer the prompt ,relief of persons 8uifocated during fires. 
knife 'grinding machines in-the United States). Wooden The oxygen will be added' to the regular supply of 
wheels, covered with coarse emery, were m�ed, but I do . medicines always at hand in case of accidents.· 
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THE BEIlIlIE fA VIliG BLOCK. 

A cheap, simple, durable, aod easily made paving, 
which can be econolDically manufactured in connectioD 
with brick yards, is shown in the accOlllpanying illustra­
tions. It forms the subject of a patent issued to Mr. 
Robert B. Berrie, of Lexington, MG. Tbe blocks consist 
of COWluon rough hard-burued brick. and are 12 inches 
or one and one-half bricks square, and are placed in 
llloulds, so as to adwit of the bricks being celD�nted to­
gether witb any good cement, applied as shown by the 
illustrations. These blocks are brought to a smooth 
surface on top side with any desired thickness of ce­
ment, by troweling with steel trowel, using a little dry 
cement to give a hard glazed finish. 

The advantages claimed for this pavement are that it 

:1 
2 

THE BEBIIIE PAVING BLOCK 

is cheap and strong and will not be injured by the ac­
tion of frost or changes of the weather. The blocks are 
so constructed as to allow for any expansion caused by 
the frost on the bottom. side. They will withstand a 
much greater strain or jar without breaking on account. 
of the hardness of the brick for a body, and the cement 
being thoroughly keyed between the brick, forming a 
solid block of hard brick and cement. 

This pavement is being manufactured and put into 
practical use, and is said to give satisfaction. For 
further particu1ars and references address R. B. Berrie, 
LeXington, Mo. 

BTIlAUB'S PLAN . FOil A SUB·IIIVEII TUliNEL. 

The accompanying illustration represents a novel 
form ot. sub-river tunnel� more especially designed 
for use in the Hudson and East Rivers, at New York 
City, and which. forms the subject of a patent fe· 
cently issued to Mr. A. W. Straub, oC No. 2� South 
Thirty-seventh Street, Philadelphia., Pa. Itis proposed 
to construct such tunnel of several long sections of steel 
tubes, about eighteen feet in diameter, with heavy 
strengthening flanges passing around the tubes at in­
tervals of five or six feet, while there are also ribs rUD· 
ning lengthwise of the tube. These tube sections arc to 
be constructed. above ground and lowered iuto a pre­
pared line of wayprevious]y dredged or otherwise made 
in the river bot-
tom. Fig. 1 shows 
a cross section of 
such· tunnel in p0-
sition, with its top 
weighted by stone 
and cement cov­
ering, to hold it 
firmly in position, 
tbis covering ex­
tendiogaboutfive 
feet over the tun­
nel and down its 
sides. Fig. 6 shows 
a cross section of 
the tunnel with 
�movable cross· 
rods t.herein for 
bracing the sec­
tions w bile being 
c o n v e ye d  and 
sunk. to the rh·er 
bottom. The tun­
nel is preferably 
con..strncted with 
two ext e n d e d  
l e n g t  h s  or sec­
tions constituting' 
the bank or shore 
a p p r o a c h e s; 
w h i c h ,  w h e n  
pla c.�d" in posi­
tion, have a down� 
waI:'d: :gr,ad�, and 
are c o n n e c t e d  
with the .intenne­
diate or CEUltral 
sectiODS by short 

central and a shore section, alld Fig. 2 being a sectional 
view of a caisson with its upwardly �:ltendiDg columns, 
UpOD which are located the engmes required for puwp­
ing out the tubes, lowering them into position, etc. 
Fig. 5 shows a longitudinal section of ODe of the tunnel 
sections with its removable ends or heads and the air 
and water pipes therefor, while Fig. 4 shows part of 
the bearing frallle for the tunnel section within the 
caisson. 

The temporary piers or caissons to retain th� tube a.t 
its proper Ioea.tion over the trench previously dredged 
to within a few feet of its future location are formed 
of two great boxes, some 50 feet square and 70 feet in 
height, standing upon a strong platform of timber. 50 
feet wide and ISO feet loug, leaving a space of SO feet 
between the boxes or pien. They are filled with stone 
and anchored in their proper location, when the tube is 
floated, with its ends between these boxes, which sus­
tain it oyer the trench. A framework with a journal 
bearing in it is then built around the end of the tube, 
which is fitted ioto guides, which carry the tube down 
plumb to the desired. deptb. A gear wheel is placed. on 
the end of the tnbe, meshing into two worm wheels, to 
revolve the tube while sinking into a perfect founda� 
tion, thus fitting itself to place from enrl to end. The 
frame when down forms a. water-tight gate against 
tl�e two boXes and the platform in the bottom. In 
order to puwp water into the tube and still per­
wit it to revolve, it is necessary to carry the pipe 
through the bulkhead in the center, through a stuffing 
box. 

After a section is sunk on each side of the piers, and 
the frames or gates are down, they (orm a water-tight 
basin between the gates and the piers above the plat­
form. The end of a. section will extend through each 
gate. After the water has been pumped out of this 
caisson, a short section of tube can be built within the 
caisson to unite the long sections. After all are united, 
dredge the silt from the top and sides of the tube and 
ancbor it to the river bottom with a saddle :of broken 
stone and cement, which will retain the tube round the 
bulkheads and stay rods are removed, and prevent it 
from floating when the water is pumped out. 

After the tube has been laid and anchored, the 
stone can be removed from the boxes, when they will 
float away,leavingtbe platform remaining beneath the 
tube. 

Ali IliPIIOVED IlAILIIOAD SliOW PLOW. 

The plow herewith shown bas been patented by 
Messrs. Charles A. McCarthy and John P. Moran, of 
Sault ue Ste. Marie, Mich. It has a.t its forward end a 
nose, consisting ot steel plates arranged to form essen� 
tially a triangle. the forward end of which is con caved 
(rom top to bottom. 'Vithin the sides of the nose, at 
or near the center, two shafts are journaled. each hav-

McCARTHY &: MORAN'S SNOW PLOW. 

iog at its outer end a hub. to which spaced twisted 
arms are rigidly secured, projecting from the hub. The 
hub and arms are preferably made of steel, and the 
blades are given a pitch best adapted to the angle at 
which the snow is to be thrown. \Vithin the body is a 
boiler to supply steam to three engines, two of which 
are rotary, and placed at the forward end, one on each 
side, while the third engine is a horizontal one, and 
placed in the center of the body, just in front of the 
boiler. The two sid.e snow wh"!els are each rotated 
from a. separatd engine, while the horizontal engine 
operates � upper set of snow wheels, located one on 
ea.eh side above the center of the nose. As this plow is 
pushed through the drift by the engine of the train, or 

• • • Ron engine employed to push the p}mv, the cutting edge 
Telephouu Sn Sweden. of its nose divIdes the snow, and the several wheels, 

In probably no country in tbe world has the tele- which are to be driven at the rate of two hundred or 

phone comfl into more general use than in Sweden. more revolutions a minute, blow the light l;noW to each 

Not only can Stockholm boast the most perfect tele- side of the track, while if the snow be hard it will be 

phonic arrangements of any capital, in addition to the thrown to a greater distance away. 
largest percentage of telephone subscribers, but the � I 'I " 

east coast and the west coast will soon be in telephonic New Coloring l'Iatten. 

communication, a line between Stockholm a.nd Gothen- Primuline when diazotized and combined with an 
burg being in course of erection. Many small towns alkaline solution of p.naphthol forms a red coloring 
are in telephonic communication with each other, and watter. Hitherto this could not be applied directly 
the number at subscribers is constantly increasing. In for dyeing or printing purposes on account of its in­
Malmo, for instance, which has about 40,000 inhabit· I soJubility. The present invention consists in dissolv­

STRAUB'S PLAN "FOR A SUB-RIVER TUNNEL. 

ing primuline i n  
water, acidifying 
the solution, dia­
zotizing it with 
nitrous acid, and 
pouring the mix· 
ture into an alka­
line solution of 
/i·naph tho I. The 
insolu"'le coloring 
matter is then fil­
tered, w a s h e d ,  
p r e8s e"u a n d  
dried, a n d  reo­
dered soluble by 
heating it (in a 
closed vessel or in 
one c o n n e c t e d  
with an inverted 
condenser) w i t  h 
about 2� times 
its weight or sodi­
um bisulphite o( 
50" Tw. to 100� C. 
'l'he filtered solu­
tion is t r e a t e d  
with salt, which 
precipitates t h e  
It e w product in 
the form of a. yel­
low p o w  d e r ,  
which is very. easi­
ly soluble in water 
and is decompos· 
ed hy caustic al· 
kali, with the for· 
mation 0 t. t h e  

sectiC?n� these connections being accomplished within 
remov�ple: �ai�n8 boilt in the river around the adja­
cent end� 9fJhe shore.and central6OCtions. Tbese cais­
SODS are arranged at right angles to the line of the tun­
Del, Fig. 3 beiDg a plaD or tbe meeting terminaIB o( a 

ants, tbere are six hundred subscri�1'8; this town is 
connected with about thirty smallertowD8 and country 
placetl, with subscriben r&nf(ing between two hundred 
aDd ten. In Norway aJso tbere aTe several new lines 
ill course of construction. 

above red color· 
lug matter. If the ooloring 1Datter be u8ed for printing 
and afterward developed by stea.ming.·a red color is pro-­
dueed. Similarly, m&1'OOns and oranges can be pro­
duced by substituting a-napbthol and reeorcinol for 
the �·Dapbtbol.-C. Dreyfus, Nanchest.r. 
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AN IMPROVED OVEN THERMOllIETER. 

J.. device to be applied to the oven doors of cooking 
stoves, etc., to indicate the exact heat of the oven for 
baking purposes, and also applicable to other stoves, 
hot air furnaces, and ranges, is illustrated herewith, 
and has been patented by Camilla J ulier and James O. 
Robinson, of Hanging Rock, Ohio. Upon the inside 

closed, and which, when the latch and catch are once outer shell, ribs, and partitions, may be of any desired 
properly adjust.ed, cannot get out of position so long shape and size. This frame is then filled with hy� 
as the gate remains on its hinges, no matter how much draulic cement, paper pulp, clay, or other suitable 
the gate sags or the weather affects the posts. It bas I plastic composition, which, hardening in the frame, 
been patented by' Mr. Bu�to� B. Coffey, of St. Joseph, �orms a solid (>'oncrete mass, in which the framework 
Mo. The fastenIng deVIce lS usually secured on the 18 thoroughly embedded. This building block is de� 

2 
W 

1 

inner side against the upper rail of the gate, Fig. 2 
being a plan view thereof. It consists of a lever 
pivoted in a slot in a housing, the sbort arm of the 
lever extending into the housing from an elbow, while 
on the long arm of the lever is a catch adapted to en­
gage a loop or IStaple on the PORt to which the gate is 
hinged. A spring in the housing presses against the 
short arm of the lever, tending to keep the catch in en­
gagement with the staple. A short hand lever is piv­
otalJy connected with the upper rail uear the outer 
end of the gate, the lower end of this lever being con­
nected to a rod extending into the housing, in position 
to engage the short arm of the lever pivoted therein, 
and press it back to release the catch. Thus the gate 
may be released from the fastening by a movement of 
the hand lever, and on closing the gate it i.s automati­
cally fastened by the catch coming into engagement 
with the staple. 

-------------.>+, •• �.-------------
Hydrazlne Hydrate. 

roLlER '" ROBINSON'S OVEN THERMOMETER. 
A substance which Nature terms one of the most re­

of the door is atta.ched a hammered brass or other markable liquids yet discovered, and which possesses 
strip of more expansible metal than the cast iron of properties that lDay render it serviceable in photo­
which the door is made, this strip being attached to graphic processes, has recently been prepared by Drs. 
the door at its ends, as shown in the sectional view. Curtius and Jay, of the University of Erlangen. Some 
Secured centrally to the strip is a stern fitted to slide two years ago the former inve€tigator succeeded in iso· 
throngh an aperture in the door, and having an in. lating gaseous amidogen ; but the free gas possesses 
elined projection or nose on its outer end. In engage· such an affinity for water that its isolation in quantity 
Jllent with this nose is an index pivoted to the door. the seems impossible, water being of necessity a secondary 
index being extended to travel over a graduated dial, product in all known reactions for producing this gas. 
and thus indicate the degrees of heat within the oven. But a pure hydrate of the substance-described as hy· 

For further information relative to this invention ad· drazine hydrate-has been produced, and it is this 
dress Messrs. Henry Miller & Co., Hanging Rock, Ohio. liquid which possesses the remarkable properties al· 

• I • I • luded to. Says the British Journal.- It is, of course, 
AN IMPROVED BAKE FAN. early to prognosticate as to the part it may play in the 

A pan especially intended for use in baking or roasting chemistry of the future, but the property we desire to 
meats, fowls, etc., and designed to obviate the necessity I draw attention to is its reducing power, which is evi· 

of boiling before dently far beyond that of any of the substances at 
2 baking, thus re. present utilized for photographic purposes-pyrogallol, 

��.IIIII.. taming a l l  t h e  hydl'oquinone, iron salts, etc. Hydrazine hydrate is 
juices and flavors probably the most powerful reducing agent known. 
of the articles be- The most easily reducible metals are precipitated by it 
ing cooked, is il- from their solutions in the cold. Silver separates from 
lustrated h e r  e _ strong solutions in fine compact crystalline masses, and 
w i t  h and has from very dilute solutions in the form of perfect mir­
been p�tented by rors of great beauty. Neutral platinic chloride 8olu­
Mist-; B e t  t i e  H. I tions are also similarly reduced, while acid solutions of 
Bicknell of Lou- ' iron, copper, and platinum are reduced from the ferric 
don, Te�n. Fig. 1 I to the ferrous state, aud so on. It remains to be �een if 
shows t h e  pan, I it can be utilized as a developer. In it� concentrated 
and Fig. 2 is a sec- form it acts on glass, cork, etc., so there are certainly 
tional view of the 1 practical difficulties in the way ; whether they would 
pan and its cover be overcome by dilution, we are not able to say. 

MISS BlCKNELVS BAKE FAN. 
in position f o r  a .,. 

use, while Fig. 3 is a perspective view of the cover. AN IMPROVED LIGHTNING CONDUCTOR FOR FENCES. 

The pan is of ordinary construction, and support.s a Wire fences are often a source of danger to cattle 
rack, beneath which water may be placed. during electric storms, the wires being usually practi-

The cover is a deep inverted pan or box, preferably cally insulated from the ground, and liable to ' dis­
tapered toward itt-; upper part, an outside band or charge a current through the body of an anilllal stand­
upright box forming, with the inner portion, a sur· ing close to the fence. To overcome this danger is the 
rounding water space, as shown in the sectional view. object of the invention herewith illustrated, which has 
In this way the article to be cooked in the pan is been patented by Mr. Fremont E. Wood, of Yucca, 
practically inclosed by water. In one end of this Arizona Ter. For this purpose a grounded rod, to the 
water·holding cover is a faucet, for the purpose of upper section of which is connected a point, is inserted 
drawing off the hot water when the pan is to be re- at such intervals as may be deemed necessary in the 
moved from the stove, thus making the pan lighter fence, such rods being connected with the fence wires 
and easier to be handled, and lessening the danger of I by an arrester of novel construction, shown in the sec. 
scalding the user. For further information relative to i tional view. Its lower portion consists of a clamping 
this invention address Messrs. Chambers & McQueen, socket, with a.central longitudinal groove, upon either 
Loudon, Tenn. side of which are ribs, and in connection therewith is 

II I.. .. employed an upper socket section, the two sections 
AN IMPROVED GATE FASTENING. having centrally apertured and internally threaded 

The illustration herewith represents a g-ate fasten· bosses to engage the grounded rod. A binding wire is 
ing designed to falSten the gate automatically as it is bound within the threads of the rod and about the 

1 

�'!\'<\'< 

fence wire, the binding wire being so bound that the 
sockets may be moved to cross the fence wire diagonally. 
The socket sections are brought together and united by 
screws, the binding wire being forced hard against the 
fence wires, and the grounded rods by set screws: In 
applying this arrester, great care should be taken to 
secure proper connection between all the parts. 

"I." 
AN IMPROVED BUILDING BLOCK. 

A substitute for bricks, natural and artificial stone, 
etc., for houses, bridges, street pavements, and a great 
variety of works of masonry, with the method of 

I making such substitute, form the subject of a patent 
issued to Mr. B. W. Belden,. of St. Louis, Mo. In the 
Illaking of these building blocks, a portable frame or 
mould is used, as shown in the illustration, such mould 
having any desired number of sections or compart­
ments, formed by partitions, provided with apertures 
so arranged as to establish free communication between 
the various divisions of the frame. This frame may be 
of wood, metaJ, straw board, or other suitable sub­
stance, but is preferably of non·corrosive metal, as 

BELDEN'S FRAME FOR BUILDING BLOCKS, ETC. 

signed to afford superior strength, durability, solidity, 
facility of making and operating, beauty of finish and 
economy in cost. 

For further particulars with reference to this inven­
tion address the Solidura Building and Paving Com­
pany, No. 6 North Second Street, St. Louis, Mo. 

• I ••• 
AN DlPROVED ROLLER STOVE FOOT. 

A stove foot designed to promote the convenience of 
housekeepers when taking up and putting down car· 
pets, oilcloths, etc., is shown herewith, and has been 
patented by Mr. J. Fowler, Alliance, Ohio. The 
stove leg is made with two down wardly extending 
arms, in which a roller works. 'l1his roller has on ODS 

FOWLER'B STOVE FOOT. 

or both faces a number of teeth, and a thumbscrew is 
screwed into the upper portion of the leg, adapted to 
engage the teeth on the roller, to prevent it from turn­
ing or allowing the stove to move from its position 
when the grat� is being shaken. The upper portion of 
the leg is · cast to form an arm, by means of which it 
may be secur.ed to the bottom of the stove, and the im­
provement is applicable to long or short. legs. With 
this device, a piece of zinc may be readily placed under a 
stove, and the stove can be easily moved when desired, 
by loosening the thumbscrews, which are screwed tight 
in ordinary use. �----------4.�1.'�1_.e-________ ___ 

THE Harlem Railroad have ordered of the John 
Steven1wn Company thirty cars for the J ulien storage 
battery system, to be used on the Fourth and Madison 
Avenue line in this city. These cars are to embrace a 
number of new features, and promise to be both 
elegant and comfortable. The Harlem Railroad Com­
pany have already a few electric cars in use on the 
same thoroughfare. 

COFFEY'S GATE FASTENING. galvanized iron, a.nd the whole structure, including its WOOD'S LIGHTNING CONDUCTOR FOR WIRE FENCES. 

© 1889 SCIENTIFIC AMERICAN, INC



AN IIIn'ROVED HYDBOCAlLBOII B1JIIIIEII. 

The Ulustration herewith represents a simple and 
very ellicient form of burner, with which a most perfect 
combustion can be obtained, and the beat held Ullt· 
ConJl for an unlimited period. It baa been patented 
by Mr. Frank B. Meyenl, of Fort Plain, N. Y. 'rhe 
bUrner is provided with a casing t<> the front end of 
which i8 secured So tube with bell-sbaped m�utb, as 
shown in the sectional view, this tube usually pass­
ing through the mouth of the furnace in such man­
uer that the wide end of the bell-shaped mouth \s 
flush with the inside of the furnace wall. On the cas­
ing is a bushing through which passes the oil supply 
pipe, from any suitable reservoir, which may be a 
barrel or tank, this pipe baving a valve to regulate 
the flow of oiL On the inner end of the pipe are 
rods extending to the front end of the tube, these 
rods extending radially around the pipe. and in the in· 
ner end of the pipe is an opening, A, through which 
the oil is discbarged, the oil falling by its grl\vlty 
around the inner ends of the rods. Into the side of 
the casiog al80 opens a pipe, connected with a blower, 
!.here being in the casing an air supply regUlator, by 
which the supply of air may be increased or diminished, 
the air passing over the ends of the rods and carrying 
the oil along them, so that the oil is cOJDpletely 
a.tomized and the air charged with oil vapor, which 
burns in the bell-shaped mouth. Tbe beat from the 
furnace also beats the bell-shaped mouth, the tube, 
and the rods, so that the atomizing of the oil proceeds 
very rapidly and the gas is highly heated before it is 
burned. These burners are made for all classee of work, 
from 6 X 8 inch fires for wire work and braz­
ingt05 X 24 foot furnaces for heatiug blooms. 
For further particulars with reference to 
this burner address Messrs. Meyers & Tan­
ner, wanuraeturers, Fort Plain, N. Y. 

The Samoan Harrlcane. 

ODe of the most violent and destructive 
hurricanes ever known in the South Pacific 
ocean passed over the Sal110an Islands on 
the 1Mh, 16th, and 17th of March. As a 
result four war ships of the American and 
German navies were totally wrecked and 
two others badly damaged, while 142 officers 
and men lost their lives. 

This little group of islands has attracted 
the attention of the world for some months 
past, aud their political status is to be the 
subject of an international conference shortly 
to be held in Berlin, but the complications 
had become such that there were present in 
the harbor of Apia* at the time of the hurri­
cane three American, three German, and one 
English men.of-..... ar. 

Intntint !mttiun. 
ends. while the next in8tant the 8ternB would rIse out 
of the water a.nd expose to view the rudders and 
rapidly revolving propellers. 

Several small sailing vessels had already gono ashore, 
and the Eber, Adler, and Nipsic were olOtJe together 
and only a few yards from the reef. the Trenton and 
Vandalia being farther from shore and almost obscur­
ed by the blinding spray. The gunboat Eber, as if mak­
ing a last struggle to escape destruction, suddenly moved 
forward, but the current carried ber prow against tbe 
port quarter of the Nipsic, after which she fouled with 
the Olga, though not seriously damaging either of 
these vessels. The Eber now seemed unable to make 
any further effort to save herself, and swung around 
broadside to the wind, drifting slowly toward the reef. 
A great wa ve, rolling in toward the sbore. suddenly 
lifted the vessel high on its crest and carried ber broad­
side upon the reef. She struck fairly upon ber bot­
tom, rolled over toward the open sea, and disap­
peared from view, a.pparently not a vestige ot her 
being left. Tbe breakers, however, bid a lew 8trug� 
gliDg meo, one officer and five men being rescued out 
of a total of 76 who were on board. 

It was about 6 o'clock in the morning when the Eber 
was dashed upon the fatal reef, which the Adler was 
now fast approaching, about 200 yards west of the 
point where the Eber struck. She was approaching 
broadside on, and half an hour later was lifted on 
top of the reef and turned completely over on her side. 
The Adler did not, however, go to pieces, but was 
thrown so far up on the reef that ..... hen she turned 
over on her side nearly the entire hull was out of water. 

)(EYERS' IIYDROCABBON BUBIIER. 

The harbor is a little semicircular bay o n  
the northern side o f  the island o f  UlJalu, the 
distance across the entrance to the bay being 
about three miles, mostly closed by a cora.l 
reef, but leaving a gateway of about three-
fourths of a mile in which ships can enter. There Of the 180 officers and men aboard, twenty were 
is but a small space of deep water within which vessels drowned or killed, but the rest were rescued. a.fter ex­
can anchor, as there is a large shoal in the eastern part ertions lasting throughout the day. 
of the bay, and a coral reef in its western part, from It was next the turn of the Nipsic. Sbe was stand-
200 to 400 yards off shore, on which Illost of the vessels ing offthe reef, but her three anchors were not bolding, 
were wrecked, f.,S the wind blew into the harbor from with all the steam it was possible to carry, and her 
the open sea and rorced them back against it. men were preparing to hoist a heavy 8 inoh ritled gun 

The storm began on Friday afternoon, March 15. overboard to assist her anchors. At this nlOment the 
and by 11 o'clock at night. the wind had increased to a Olga. being unmanageable, bore down upon the Nipsic, 
gale, all the war ships keeping their engines working knocking down her smokestack, and doing much other 
to reli�ve the strain upon their anchors. Rain began damage. After this the Nipsic was unable to keep up 
to fall at midnight, when, with the great waves rolling her steam power, and her captain seeing that further 
in from the ocean, the German ship Eber, and ijhortly efforts were useless gave orders to beach the ship. 
afterward the American ship Vandalia, began to drag This was done only with great difficulty, but the ves­
their anchors. By usiog foIl stealU power they both sel, although badly damaged, has been bauled off since 
manu.ged for awhile to keep off the reef, but by 3 o'clock the storm. having lost but aeven men. 
the situation had becoIOe alarming, the wind blowiog At about 10 o'clock in the morning it was seen that a 
stronger and stronger, and the rain falling in torrents. collision was inevitable between the Vandalia. and the 
Nearly every veBsel in the harbor was by this "time English steamer Calliope, both of whieh had been 
dragging its anchors, and t.here was imminent danger further out from the shore. Great waves were tossing 
of co1liBions. On the shore the howling of the wind the two vessels about, and they were coming closer to­
am()Dg the trees and houses and the crash of falling gether every minute, when suddenly the great iron 
roofs aroused every one, and the storm was so violent prow of the British steamer. rising on t,he crest of an 
that it was difficult to stand against it without some enormous wave', came do ..... n on the port quarter of the 
protection. Through the blackness of the night could Vandalia, damaging the latter very much. The Eng­
be seen the lights of the men-of-war, moving slowly in Hsh vessel now, by getting up all possible steam, was 
different directions, indicating the manner in which able to work its way slowly out of the barbor to the 
they were dragging their anchors in the fierce currents open sea. She had powerful engines, and \V'as capable 
of the little harbor. of steaming sixteen knots an hour, but worked her way 

A little after 5 o'clock day began to dawn. and re- out against the wind at a rate of only about half a 
vealed t.he full danger of the situation, the northeast knot an hour. 
wind working nearly all the v�.ssels from their moorin£ts It now became evident that the Vandalia. could not 
ill the direction of the reef. notwithstanding that the be kept off the shore, her enginetJ Dot being powerful 
black srooke pouring from their fUDnels showed that enough to steam out to sea. ana her Anchors dragging 
desperate efforts were being wade to keep them up 80 that she was fast approaching the reef upon which 
against the wind. The decks were Bwarming with the 'Eber had first foundered. It was, tberefore. de­
men clinging to masts and other objects and tbe bulls termined to bOMh the vessel, her bow striking in the 
of the ships were tossing about like corks, one mOIOent soft sand about a hundred yards oft the shore and 
the vessels seeming almost to stand upon their beam forty yards from the stern of t,he Nipsic, the vessel 

• FOr a review of the topography or the islands and some account of 
tb� nativee. with Illll&tratioDs, see SCIllliTll"lC AXBRlCAN SUPPLEXENT. 
No.6e8. 

swinging around broadside to the beach. It was near­
ly ele,·en o'clock when the ship struck, a.nd it was then 
thought the 230 men on board would be rescued with-

out great difficulty. It was soon seen. however. that 
the vessel waFS filling with water, and settling down, 
while the seas continued to break over ber furiously 
and the water to pour down her hatches. By noon the 
whole "of the gun deck was uoder water, and the men 
were continually being knocked from their feet and 
thrown about so that many were badly injured. Most 
of them sought refuge in the rigging, but the wind 
seemed to increase in fury, and nearly every one had 
cast away most of his clothing. No boat eould Jive for 
a moment in the surf, and it was impossible to get a 
line from the shore to the steamer, as there was no fir­
ing apparatus on the island. Officers and men were 
continually being wounded by being knocked about 
the deck. in many cases being washed overboard while 
senseless from such injuries. The entire afternoon 
afforded a continuous 8uccel:)Sion of such scenes of suf­
fering and death, while the survivors were having their 
strength tested to the uttermost to sustain themselves 
in the precarious .situations to which they still clung 
as hope seemed to be fast dying out. 

In the meantime the Trenton, the American Hag· 
ship. and the largest of the ships in the harbor, had 
succeeded in holding out against the storm, although 
at ten o'clock in the morning her rudder and propeller 
had been carried away by fouling with a piece of 
wreck, while water poured through the great hawse 
pipes on the berth deck until the firemen were up to 
their waists in water, and all the fires were extin­
guished. Such sail was set as could be carried, and re­
ports affirm the most skillful sea.manship in the manage­
ment of the vessel. At one time, it is reported, her 

sailing master ordered every available man 
of the 450 constituting her crew into the 
rigging, that such a mass of men might 
partly act as a sail and a.ll:3o contribute, by 
their weight, to keep the vessel do ..... n on the 
side next the tltorJu. and tbis novel experi­
ment is said to bave, for the time, saved the 
vessel from dt>.struction. Soon, however, the 
vessel began to drift toward the Olga, and 
all expected that both vessels would at ooce 
go to the bottom. At this time the stars 
and stripes were seen flying from the gaff of 
the Trenton, the first time since the com­
mencement of the storm that any flag had 
beenra-ised. It seemed as if, certain of going 
down, her officers meant the Trenton to do 
so with eolors flying. The captain of the 
Olga, however, slipped his anchors, and at­
tempted to steam a ..... ay. in doing which only 
a slight collision took place, when the Olga 
steamed to the mud fiats in the f'll.stern part 
of the harbor, where she was beached with 
but little damage to the vessel and no loss of 
life. 

The Trenton was now fast approaching 
the shoal on which the Vandalia lay, and it 
seemed that the huge hull of the flagship 
would crush the Vandalia to pieces, aod 
throw the one hundred men still clinging to 

the rigging into the water. It was after five o'clock. and 
the light was beginning to fade away, as the Trenton 
drifted slowly up to the Vandalia, the storm still ra�ing 
with as much fury as at any time in the day. The 
men who had continued to cling to the rigging of the 
Vandalia were bruised and bleeding, and so near cow­
plete exhaustion that it was evident they could not 
hold out much longer. Suddenly those on shore heard 
the sound of cheering borne across the waters, the 450 
voices of the crew of the flagship were cheering the 
luckless survivors on the Vandalia as the Trenton was 
closing up to her. But a faint reply was h�ard frolll 
the feeble and exhausted men, and immediately a.fter­
ward the sound of lllusic was heard. The band of the 
Trenton was playing the Star Spanglf'd Banner. All 
who. on sea or shore, beard at this fateful time the 
Ettrains of the American national anthem as they rose 
above the howling of the storm and tha wild scene ot 
death and destruction around, felt the inspiration ot 
lDen capable of looking death bravtliy in the face. with 
the courage to battle determinedly to the end, what· 
ever that end might be. 

The collision of the two vessels. however, was so 
slight, as the Trenton gradually swung around broad· 
side to the sunken ship, that it proved to be the salva­
tion of the lDen ·in the riggiog of the Vandalia, who 
could then jump readily to the deck of the Trenton, 
the latter now lying filled ..... ith water, and a total 
wreck, within a stone's throw of the American con­
sulate, but holding together sufficiently during the reo 
mainder of the storm to a.1Iord a refuge for aU who 
could reach her until they could be ta.ken ashore. 

All during the storm every effort was made by those 
on shore, at the little village of Apia, to render such 
assistance as was possible. and to care for the rescued. 
But the storm was so violent that. with the total ab­
sence of appliances for rescue, such assistance fell far 
below what all eagerly desired. The natives showed 
great bravery in dashing into the surf and imperiling 
their lives wherever a rescue seelDed fe88ible ; and all 
the recent differences caused by local wars and foreign 
diplomacy, which had originally brought tbe vessels 
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to the harbor, were lost sight of in the sympathy ex­
tended to all in the face of this terrible storm visita­
tion. 

IIIPROVEIlENT OF THE RIVER FRONT OF NEW YORK 
CITY, 

The Department of Docks of the City of New York 
has, for a number of years, been engaged in improving 
the river front of this city. The work was begun 
under the administration of General George B. McClel­
lan as Chief Engineer, in 1871. In July. 1875, it passed 
into the charge of Mr. G. S. Greene, Jr" Chief Engi­
neer of the New York Department of Docks. The 
work has been principally done on the Hudson River 
front. where granite bulkheads havA been built. Dif­
ferent constructions have been used for different locali­
ties. This article is specially devoted to the subject of 
the new bnlkheads that are now being constructed. 
Two typical forms are illustrated. The wall will be Been 
to consist of a foundation of concrete or piling or both 
sustaining a granite wall backed up by concrete. The 
concrete bloflks, which act as a foundation for tbe 
granit.e wall, are backed up by cobble stone and 
riprap, braced by straight and sloping piling where 
the nature of the ground req nires it. The general 
method of constructing a wall supported on piling 
where rock bottolll cannot be reached is as folJows : 

The vertical piling is first driven. It is usually white, 
yellow. or Norway pine, cypress, or spruce, varying in 
diameter from 16 to 28 inches, and of a maximum 
length of about 90 feet. In many instances short piles, 
however, only can be used, on account of the presence 
of rock. 'Vhere loose stone is to be penetrated, an iron 
shoe is placed over the foot of the pile. The vertical 
piles are first driven and the three front rows are cut 
off 15'3 feet below low water. They afe cut by a circu­
lar saw worked from a floating pile driver. The saw 
is journaled to a large timber which is lowered to the 
proper distance, and the feed is accomplished by mov­
ing the pile driver up to its work. The six rear rows 
of piles terminate 2 inches above mean low water, and 
are notched at the top to receive transverse caps. 

After the vertical piles are driven, cobble stones, 
gravel, and riprap are put in place around them. As 
these are put in in layers, the riprap on the outside and 
cobble stone filling on the inside, each tends to take its 
own slope, so that a sort of interlacing of the two 
classes of stone filling occurs. Before the entire cobble 
stone and riprap filling is in place. binding frames are 
put in to hold the piles in place. These consist of two 
pieces of 5 inch by 10 inch spruce placed one above 
the other. Through the ends 8 inch by 8 inch oak 
beams pass. and are wedged back against the piling. 
On the three front rows of piles which were cut off 
by the circular saw, concrete blocks are placed. Each 
of these blocks is 7 feet wide on the bottom, 5 feet on 
the top, and 6 feet in length ; their vertical height in 
front is 13 feet, in the rear 14 feet, affording a step for 
the granite wall. Each block weighs about 70 tons. 
Before they are lowered, a mattress, composed of bur­
laps ll11ed with about two inches of mortar, is placed 
on top of the piling, which mattress is carried on a 
network of marlin attached to a wooden frame. When 
it has sunk to its place divers descend and cut the mar­
lin so that the frame floats upward. leaving the mat­
tress and marlin netting lying on top of the piles. 
This mortar is made with slow-setting cement, and as 
quickly as possible the 70 ton concrete base block is 
lowered on top of it, thus obtaining a firm bedding on 
the piling, members of which may vary one or two 
inches in height. More cobble stones are added, and 
the inclined bracing' piles are driven, an inclined pile 
driver being used fOf the purpose. These go down be­
tween the vertical ones, and are placed at a distance of 
three feet from center to center ; their slope is repre­
sented by an inclination of two vertical upon one hori­
zontal. All the piles are adjusted and stay-lathed as 
soon as they are driven. The bracing piles are now 
cut off at the top and capped with 12 inch by 12 inch 
timbers lying horizontally, and more cobble stones and 
riprap are filled in. The granite wall is completed 
and backed by concrete, and a general light filling is 
placed above tbe riprap. All of these features can be 
ciearly understood by inspe�tion of the drawing. The 
concrete backing is further protected by a four-inch 
oak planking. Oak treenails are used for all fasten­
inf;!s, so that the whole represents a structure built 
without metal, which is, from an engineering point of 
view, quite a curiosity in the present age of stee1. 
From this peculiarity it has excited much comment 
abroad. 

The moulding and moving of the concrete blocks, 
which is illustrated in some detail, is a matter of special 
interelSt, a.s they are, probably, the largest moulded 
blocks ever handled in this manner. They are made 
in moulding boxes, and consist of two volumes of 
sand and one volume of Portland cement, mixed dry 
and moistelled down with a sufficiency of water . .  To 
this mortar sman sized stone. broken 80 as to pass 
through a 3 inch ring, is added in such proportions 
that there wiH be enough mortal' to fill all interstices 
when rammed. This proportion is determined by hy· 
draulic 01' water test, as well as by the praetiealmi.xing 

leftutifit Jtutritau. 
of sample&. The concrete 'Will a.verage in its propor­
tions l cement, 2 sand, and 5 broken stone ; but is found 
to vary with the stone used. The same is to be said 
with regard to the water used for mixing the mortar. 
This is added to the mixture in such quantity as may 
be required by the particular sand and cement used. 

The concrete blocks as moulded have vertical grooves 
passing down each side, and a groove across the bot· 
tom or a hole through their mass near the bottom. 
This groove, and hole, if present, are for receiving the 
hoisting chain by which they are lifted, as shown in the 
large illustration. The floating derrick which raises 
them has a capacity of 100 tons, and as each block 
weighs 70 tons, there is quite a surplus of power for 
handling them. When lowered into position the clevis 
of the chain is detached and a rope is fastened to the 
loose end. The derrick then draws the chain out and 
clears it from the block. By means of the rope the end 
is allowed to descend just as fast as the other end is 
hoisted, in order to prevent the chain from being caught 
in the aperture or on the corners. The hole passing 
through the block at a distance from the base is found 
to be objectionable, as tending to cause a fracture of 
the base, and the method shown in the cut is usually 
elllployed. 

All this work applies to the formation of a bulk­
head or river wall. It is done in sections, much delay 
being experienced from the opposition made by private 
owners. By means of this bulkhead a depth of 12 feet 
at mean low water against the face of the wall is 
secured, which is considered a sufficient depth for any 
vessel 200 feet long, that being the maximum length 
between piers. Where rock bottom exists the piling is 
dispensed with and concrete in bags is used for the 
base blocks to rest upon. An example of this con­
struction is shown in one of the cuts. Different shapf!d 
concrete blocks are employed for different situations 
also. The general type is given here. 

Through the concrete blocks weep holes are carried 
from rear to front, which are left open in order that 
water'accumulating in the filling may have a chance to 
escape. When the blocks are put in place, it will be 
seen that the vertical grooves must come together. 
They are filled with concrete in. bags rammed down, 
so that a species of tongue is formed. anchOring the 
blocks together and preventing transverse displace­
ment. The granite headers of the wall are dovetailed 
at their rear end, so as to be anchored back into the con­
crete, while a firm longitudinal bond is given by the 
breaking of joints in tile stretcher courses. One 
feature of the .work is the thorough ramming to which 
the concrete is subjected, the object being to have stone 
touch stone in the mixture, to have no space between 
them, and to have sufficient water to insure setting. 
The quality of the cement is of the best, and it is 
subjected to elaborate tests for strength, time of set­
ting, color, etc. In one section, where the piling failed 
to reach hard bottom, the whole structure is practically 
floating on a soft mud. Yet this section appears to be 
as secure as any. 

The Outer Kina: of Saturn. 
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the Encke shading appeared with the lower power. 
To me it seemed farther out. nearly at the division 
which separated the shading from the brighter margin 
of the ring. The narrow strip lying between the division 
and the outermost edge of the system appeared to l?oth 
of us to be the brightest part of ring A. 

The outline of the planet's sbadow on the ring was 
seen with the greatest distinctness, and was a per­
fectly smooth ' curve, agreeing, as nearly as we could 
judge, with that required by geometrical principles. 
A very minut� irregularity could easily have been d.­
tected. 

In my opinion, the division described above is a per­
manent feature of the outer ring, but it is so minute 
that it may fairly be classed among the most difficult 
and delicate of planetary details, requiring the most 
powerful instruments and exceptional atmospheric con­
ditions for its observation.-The Astronomical Jour-
nat. 

. I .  I • 
A. Suggestion Cor Fuel at Apia, Samoa. 

The question of cheap fuel is important to us all, and 
none the less so in the oil regions, where to burn up 
our surplus stocks means better prices for our com· 
modity. 

To obtain perfect combustion in burning crude oil 
as a fuel under boilers, stoves, etc., is and has been a 
desideratum. 

The best device brought to my notice is a cast iron 
burner, which is placed in the fire box of a boiler and 
connected to an oil retort by pipes having the necessary 
shut-off cocks, with a slight fall toward the burner. 

This burner is also connected by pipes, etc., to the 
boiler it.self for steam. 

In order to start the fire, "you have only to turn on a 
small amount of oil and ignite it. Then open the steam 
connections to: burner, and as:the oil passes through 
the burner it becomes superheated into gas, and as the 
gas and steam blend and rush into the firebox, you 
have a gas fire at once of most intense heat, and as ef­
fective as natural gas, and when the steam and oil sup· 
ply are adjusted, nearly perfect combustion is ob­
tained. 

In case you do not hava stea.m up when tbe burner is 
started, and have water pressure at hand, the burner is 
adjusted to make its own steam. 

What suggested this letter were the numerous articles 
in the papers of late indicative of anxiety at our naval 
headquarters as to our fuel supply for war ships cen­
tered at Samoa. ; also the need of a fuel for the navy 
that. would steam quickly. 

For the war ships plying the Pacific Ocean at Samoa, 
I would suggest the government erect, at. Pago-Pago, 
several iron tanks of two thousand barrels capacity 
each, near the coaling docks ; to connect these tanks 
with the docks, by pipe Hnes and proper shut·off cocks ; 
to buy crude oil from the California or Ohio oil fields 
and have it delivered at the nearest seaport harbor. 
and thence transported in bulk in ships to Pago·Pago 
and stol'ed in these iron tanks to be used when wanted. 

About 3 to 3� barrels of oil (weight about 350 pounds 
to 42 gallons) equals in heating units a ton of coal. 

Crude oil can be purcbased at Hueneme, California, 
on the coast, for about two dollars per barrel. or in Ohio 
on cars for 35 cents per barrel. 

Have made for each ship a certain number of iron 
air-tight storage cylinders, the number to be regulated 
by the rules that govern the coal supply. 

Put an oil burner in each boiler, to be connected 
with and supplied by these storage cyJinders, which in 
turn are fed from the tanks on shore before the ship 
leaves the harbor. 

BY JAMES E. KEELER, ASTRONOMER 011' 'l'HE LICK OBSERVATORY. 
In the Sidereal Messenger for February, 1888, and 

more recently in Ciel et Terre, I described the appear­
ance of a very fine diVision on the outer ring of Saturn, 
which was seen on several occasions with the 36 inch 
equatorial immediately after its erection at the obser­
vatory, and particularly well on the night of January 
7, 1888. In the year which has elapsed since the time 
of its discovery, the division has been repeatedly looked 
for by different members of t.he observatory staff, but 
without success ; and I had come to the conclusion that Keep steam in one boiler continually, and this will 
it was either invisible by reason of the greater obliquity call for very little oil jf the steam supply is not drawn 
of the ring, or that it was of temporary character, and upon, and the alllount of oil can be regulated so as to 
no longer existed. More recent observations show that keep a certain awount of steam with no waste of fue1. 
our failure was due simply to the lack of sufficiently Now, then, an order is given to steam ready for 
good definition. action. 

On the night of March 2, which was one of the finest The boats using oil fuel will be ready and off long 
that we have had at the observatory, the division was before the coal burners will have steam up. 
seen by Professor Holden, Mr. Schaeberle, Mr. Barn- Steam can be raised this way as quick as if generated 
ard, and myself, and was independently estimated by by natural gas_ ThilS system of burning oil can be 
all four observers to be situated at one-sixth of the used to steam up with only, and then use coal, or if 
width of the outer ring from its outer edge. desired, coal and oil can be burned simultaneously. 

Mr. Barnard and I continued to observe the planet, The greatest danger to be overcome would be to 8tore 
with different magnifying powers, until after it had these oil cylinders where they could not be reached by 
passed the meridian. The brilliancy of the whole sys� tbe enemy's shot. 
tem, pariicularly of the gauze ring, was remarkable, The cost of firing with oil whol1y would reduce the 
and the outlines appeared with a sharpness more char- firemen's pay roll three quarters. C. L. GIBBS. 
acteristic of the Jines of a steel engraving than of the Titusville, Pa, 
usual telescopic image. With a power of 400, a faint ------..... ,-. ........ ------

shading could be seen on the outer ring, A, at about A Valve Cor Electricity. 

one·third of its width from the outer edge. If no A device which may be of considerable value is de­
higher power had been availahle, we should have said scribed by M. Neyreneuf in the Jou1'naZ de Physique 
that we had had an excellent view of the Encke di- as an electric valve, by means of which the current 
vision (or shading), can be sent in one direction, but not in the other. 

With a power of 1,500 the appearance was different. With a voltameter constructed of two aluminulll elec­
The division near the outer edge of the ring then be- trodes. dilute acid as electrolyte, and an alternating 
came Visible, not as a shade, but as a distinct black line current, he found that pure hydrogen was evolved at 
of exceeding fineness, and from this a dark shading eX-j both electrodes, but on making up an arrangement with 
tended inward nearly to the inner edge of the ring. one electrode of aluminum and olle of mer('ury, using 
Mr. Barnard placed the maximum depth of shade at distilled water as electrolyte, the current was found 
one-third. the d.istanoe f,om the Qute1' edge, 01' where to PMIi in OBe direction only. 
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BXPBRIXElI'T8 IN IIAGIIETISIL 
BY Or:O • •• HOPKINS. 

When & piece of 80ft iron is placed in direct. conta.ct 
with the poles of 8. permanent ma.gnet, the magnetic 
foree is nearly all concentrated upon the 80ft iron, 80 that 
there is very little free magnetisw i n  the vicinity of the 
polE'S of the magnet. This may be readily shown 

J'Ig. L-Bl'1'ECT OF THE ARMATURE. 

by arranging a U·magnet parallel with the magnetic 
meridia.n, placing i n  front of and near the poles of the 
magnet a compass 60 adjusted with reference to the 
poles as to cause the needle to rest at right ILngles to 
the magnetic meridian, then applying to the poles of 
the magnet a massive armature. It will be found that 
the needle, under these conditions. immediately tends 
to &S8umc its normal position, showing that the power 
of the magnet over the needle has been, to a. great ex­
tent, neutralized. By rolling a cylindrical armature 
along the arms of the U-magnet, as shown in Fig. 1, it 
is found that as the armature recedl's from the poles of 
the magnet the influence of the magnet upon the COrD­
pass needle is increased, while the movement of the 
armature in the opposite direction diminishes the 
power of the magnet over the needle. 

In Fig. 2 is illmo:trated an example of temporary mag­
ne�izatjon by induction, and of the effect of a perma· 
nent magnet on the iron so magnetized. showing that 
the iron bar induct.ively magnetized acts like a perma­
nently magnetized needle. The soft iron bar is freely 
suspended, and receives its magnetism frow the fixed 
magnet. The end of the suspended bar adj�cent to the 

Fig. 2.-PEBKANBNT MAGIIET AND BAR KAGNETIZED 
BY INDUCTION. 

N pole of the magnet becomes S, as may be showu by 
presenting to it the S pole of another permanent rq.ag­
net. The S end of the swinging bar will be imwedi­
ately repelled. If tlJe S end of the permanent magnet 
be presented to the opposite end of the suspended bar, 

. the reverse of what has been described will take place, 
i. e., that end of the bar will be attracted, sbowing that 
ft. polarity is N. 

In Fig. 3 is illustrated an experiment showing the 
neutral effect produced by induction from two dissimi­
lar magnetic poles. A ba.r of 50ft iron is arranged near, 

but not i n  contact with, the pol& (say the N pole) of a 
magnet, 80 that it becomes magnetized by induction to 
such an e.xtent 88 to support a. nail. 1'he N pole of the 
magnet produces S polarity in the end of tbe 80ft iron 
bar adjacent to it and N polarity in the opposite end. 
The S end of another permanent magnet presented to 
the same end of the iron bar will produce exa.ctly the 
opposite effect in the bar, and will, therefore, neutralize 
the magnetism induced in the bar by the first wagnet 
and cause the nail to drop. 

A similar effect is produced when the iron bar is i n  
actual contact with the N pole of a waguet a.nd the ,,8 
pole of another magnet is brought into contact with 
the opposite end of the bar, as �hown in Fig. 4. The 
nail will adhere to the bar when either magnet alone 
is in contact with the bar j but when dissiwilar poles 
a.re brought into contact with opposite ends of the bar, 
its middle portion becomes neutral, a.nd is no longer 
able to support the nail. 

When like magnetic poles are presented to the ends 
of the iron bar, � in Fig. 5, a strong consequent pole is 

Pig. 3.-IIEUTRALIZING BFFBCT OF AN OPP08ING 
POLE. 

developed i n  the center of the bar, which isof thetSame 
name as that of the ends of the magnets touching the 
bar. 

. I. ., 
LlIlmlnODI!J C.aeade Cor the EIpo"Ulon. 

At the Academy of Sciences M. Troost described an 
apparatus, newly imagined by M. Beckman, for illulll­
inating large size jets of falling wa.ter. Colladon's 
method, hitherto employed, consists in the use of a 
hollow cylinder containing water under pressure. Sev­
eral holes anow the water to flow down in the shape of 
parabolic jets, and little windows on thA opposite side 
of the cylinder enable the operator to throw a pencil 
of electric light into the axis of each one of the jets. 
The etrect, probably knowQ to most rea.ders, says the 
Chemist and DTUggist, is exceedingly fioe, as the light 
follows the course of the water, and each jet spa.rkles 
like liquid fire. Unfortunately the plan will Dot work 
with high pressures, when the jets are, for instance, 
thrown much farther than one meter from the cylin­
der. In the new syst.em devised by M. Beckman the 
jets will be, owing � an ingenious form of faucets, hol­
low instead of solid, and the electric Ught will be pro­
jected into the central space. It has been found that 
".treams of water may thus be iIluwinated throughout, 
eveu when thrown 4� or 5 weters (roUl the cylinder or 
fount.ain, and a brilliant night display is expected in 
tbe exposition gardens. 

• I • I • 
REKABltAlILE LOCOMOTIVE EXPLOSION IN NORWAY. 

We give an engraving of a remarkable explosion of a 
locomotive, which took place at Btl'ommen, December 
22, 1888. By the force of the explosion the locomotive 
was thrown upward and capsized, and came down bot­
tom up, alighting upon an adjacent locomotive that 
was standing on the track. Our illustration was pre� 
pared from a photograph of the two locomotives as 
they appeared soon after the occurrence. 

[APRIL 27, I8&}. 
NtlW .t.nttdottl for lttoJ'pbl.o.e. 

Professor Bokai, of Klausenberg, believes that the 
best antidote for morphine is picrotoxin. The two sob­
stances act in an opposite manner on the respiratory 
center. lllorphine paralyzing its actioD, while small 
doses of picrotoxin increase it. As in poisoning by 

cf"�'l II i 
Fig. 4. -NEUTRAL POINT BETWEEN UNLIKE POLES. 

morphine death occurs from paralysis of the respiratory 
center. and as picrotoxin hinders tbis paralysis, it foJ­
lows that picrotoxin is likely to be of real use i n  mor­
phine poisoning. In morpblne pOisoning, dimioution 
of the blood pressure plays an importaot part, but 
picrotoxin enjoys the property of stimUlating the vasa­
oonstrictor center of the medulla and thus counteracts 
the effect of the morphine. Once again, the action of 
these two substances on the cerebral hemispheres is also 
of an opposite character. As atropine, the only known 
antidote of morphine, cannot be administered in large 
doses, it is certainly desirable that other means of com­
bating morphine poisoning should be sought for. Pro­
fessor Bokai thinks that picrotoxin may be useful as a 
substitute for preparations of nux vomica, and he also 
believes that it will be found of value in preventing 
chloroform aspbyxia..-Lancet. 

• I. • 
DredKlnK Sand and Silt. 

;; In LesAnnales des Ponta et Chau8sees, M. Boone de­
scrib88 a form of dredger iu which the removal of sand 
or silt is effected by an injection of compressed aif in-
6tead of by suction. The machiue consists oC 8. tube 
passing through the water to the bottom to be dredged, 
and a compressed air injector placed at the bottom 
and at right angles to another pipe. The injector sur­
rounds the main tube, and is fitted with a number of 
small mouthpieces producing a flow of a mixture of 

Pig. 6.-CONBEClUENT POLE. 

water, silt, and air up tbe Inath tube. In a. trial at 
Sauwur, of' the Loire, th� wain tube was 4 inches in 
diameter, and sand was dredged (row a depth. of 15 
feet, lifted 5% feet above the water level, and finally 
transported to a distance of 50 (eet. The compre88or 
was of 15 horse power, which drew in S'5S cubic feet 
of air per second, and by it raised 130 cubic yards of 
sand-burdened water per hour, the sand constituting 
from three-tenths to four-tenths of the whole volume. 
At Havre a 9 inch tube was utled, and the depth W88 
from 26 feet to 30 feet. Using a colllpres80r of the 8ame 
power as at Saumur, 300 to 520 cubic yarrts of silt and 
water were lifted per hour, the silt forming one-quarrer 
of the whole. The dredger is most efficient in soft silt, 
sand, or gravel, but stones weighing 22 pounds have 
been removed by it, using tbe9 inch tubes. 

lLEMAlLXABLE LOCOMOTIVE EXPLOSION IN NOlLWAY. 
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CIl_.tlc loAueDce of Poruta. 
It is a popular induction that extensive forests or 

plantations prolUot.e the depression of moisture in the 
atmosphere, aDd tbat the removal of sueh growths, 
wheth�r by felling or conflagration, makes a region dry 
and unfruitrul, while their judicious cultivation and 
tendence keeps up or even creates the fertilizing rain 
supply. Or late years this view has been disputed, and 
at the present moment there is a controversy beJng 
carrIed on, mainly between German and American 
climatologists, as to whether it has any foundation in 
fact-whether it is not, like some other popular induc­
tions, due to a misreading of natural phenomena or to 
a transposition of effect and cause. Gunther and 
Ebermayer. supported by English observers like 
Blandford, whose East Indian experience supplies 
many of the most significant data to the upholders of 
the popular view. are quite convinced 
that that view will ultimately be the 
SCientifically accepted one. They point 
to the well known tree in the Canary 
Islands. which, standing alone, absorbs 
from the sea breeze the moisture with 
which it bedews the ground beneath ; 
they cite the so-called rain trees of the 
tropics, which condense the watery 
vapor in such volume that they give 
it out in a kind of modified shower 
bath, which converts the soil around 
them into a swamp ; and they adduce 
the authority of Fautrat, who bas 
made comparative statistics of the 
condeosing power of the different trees 
in European foresta, and who shows 
that the best condensers are ·the firs, 
whose needles contain more than 50 
per cent, while the foliage crowns of 
the leaved timber detain at moat 42 
per cent, of the water that descends 
on thelo. 

$dtutifit jmuiuu. 
the researches on the relation between forest growth 
and rainfall DOW so vigorously carried on in Germany 
is as practically important as it is theoretieal1y interest· 
iog.-The Lancet, London. 

• 1'1 • 

THE :rwnr PALllS AND ANClEN:r WELL OF LOS 

ANGELES. 

The accompanying engraving is from a photograph 
taken by our correspondent, Mr. A. W. P. Kinney, of 
Los Angeles, and shows the U Twin Palms" on Ban 
Pedro Street, Los Angeles, Cal. Mr. Kinney says : 

These trees are of the fan palm species, and are 
gigantic in size, being probably the largest In the 
United States. 

It is supposed they were planted by some of the mis­
sion fathers who founded the old Spanish missioDs on 

The .Japan� a. Colporteu .... 

One embarrassment attending the colporteur work 
in Japan is due to the fact that any kind of trade has 
always been considered 8.8 degrading here. . Perrons 
engaged in trade are looked upon as beneath ordinary 
laboreJ'fl, and next in rank to coolies or beggars. As 
the result of this. the businetis ot the country is mostly 
ill the hauds of unscrupulous parsons, with no reputa­
tion to gain·or lose, and is conducted in a very loose 
and unsatisfactory way. There are but few merchanh 
who appear to have a high sense of honor and a fixed 
price for their goods. The price demanded is usually 
adjusted to the supposed ability of the purcbaser or the 
present need of money OD. the part of the seller. No 
foreign firms will trust the Japanese in business trans� 
actions, and every large establishment in Yokohama 
employs th.e Chinese to handle the wODey and watch 

for fraud. 
Bible selling is also a kind of trade, 

and men who peddle Scriptures are 
generally classed with hucksters of all 
sorts. Those who engage in this busi­
ness are usually without other means 
of support, and have no experience in 
onr work or much idea or what we ex­
pect of them. They naturally adopt 
the usual methods of trade ; and there 
iS llO end of trouble in teaching them 
to keep their accounts properly and 
d�..al honorably with all. It is a new 
departure in business to adhere strictly 
to the prke marked in a book, and we 
have detected some of them putting in 
a. new price on top of ours. It does 
not follow from a man's joining a 
church i.Il Japan that he understands 
the art of sellin� Bibles after the 
methods in vogue at home. It is a 
matter of fact that Bibles are being 
sold in Tokio and Osaka constantly at 
less than our retail prices. One firm 
even ad vertise8 them at about twenty 
per cent lp.s6 than the catalogue rate. 
Where they Can procure them and by 
what means is more than I can tell. 
Of course. they refuse to let us know 
the process.-H. Loomis, in the Bible 
Society Reco1·d. 

I • I 
To Make Sheet Wax. 

Dr. H. E. Beach, Clarksville, Tenn., 
says : Take of pure, clean wax any­
where from one to five pounds, put in 
a tin bucket or any deep vessel, with 
clear water sufficient to fill it within 
two and a half inches of the top. Set 
on the stove till thoroughly melted, 
then set aside until pa.rtially cooled; 
skim all the air bubbles off. Then fill 
a smooth, straight bottle with ice 
water, a bucket of which you should 
have by you. Soap the bot.tle and dip 
it deliberately in the solution two or 
more times, according to the thickness 
you desire your wax. After the last 
dip, as soon as the wax hardens to 
whiteness, cut A. line through it and 
remove it from the bottle as quickly as 
possible. Spread to cool and straighten 
out smooth while warm. vontinue 
this process until all the wax is made 
into sheets. 

These highly significant facts, how­
ever, do not constitute scientific proof, 
the materials for which a:re only ot 
late years beginning to be compiled 
nnder the requisite conditions of period 
and locality. So far as they have gone, 
t.he researches of Brandis and Stud­
nika may legitimately be claimed as 
tending to a. provisional confirmation 
.ot the popula.r induction t and if they 
'are ever to be set aside, or even modi·· 
fled, it must be by better observation 
and argument than those employed 
by their wore strenuous transatlantic 
opponents. Even the ablest of these, 
Mr. Henry Gannett, does not deny a. 
certain meteorological influence ot for­
estcultureoD soil productiveness. He 
admits that land under tillage retains 
its moisture better than land not 80 
treated, and tha.t woods equalize tem­
pera.tures and air currents and act as 
water reservo[rs. But some of his di­
vergences from the popular view are 
surely inadequately reasoned out ; for 
example, that the great superficial 
area made up by leaves favors evapo­
ration and sends back to the air a large 
proportion of the rain which, unin 
tercepted. would go straight to the 
soil, which is thus impoverished of its 
due supply of moisture. To this ob­
ject.ion Eberwayer can rejoin that 
evaporation in the forest is two and a 
half times less than outside it ; nay, 
Clav� makes it as much as five times 
less. It we take into account the pro­
tective covering of the soil caused by 
the leaves tha.t have been shed upon it, 

THE TWIN I' ALMS AND ANCIENT Wl:LL OF LOS ANGELES. 

Any office boy or girl can do the 
work, and make enough sheet wax in 
an hour-equal to any you can buy­
to last a. whole year. Paraffine, or 
paraffine and wax, may be made in 
the same way, and colored and per­
fumed to suit ODtl't! fancy. The water 

then, compared with the evaporation from the free or 
woodless ground. we get a diminut.ion of more than 
80 per cent ! The practical question, however, lies not 
1i0 much in the increase or diminution of the rainfall as 
in its distribution. 

Van Bebber, in his work on the " Influence of Forest 
Growth on Climate." shows that wood culture increases 
the rainfall, but that it acts more favorably on the

· 

weatber by promoting an equable distribution of the 
moisture and by obviating extremes of temperature. 
U This etrect," says one of Gannett's German critics, 
U is left completely out of account in the American's 
investigations, and it is therefore quite possible that 
roaiforesting, without notably increasing the annual 
volume of rainfall, way yet have considerably enhanced 
the fertiliz.ing effect of the prairie showers. The old 
experience that the destruction

· 
of woods a.ecentuates 

climatic e:ltrewes, and more especially enhances the 
<ianger of floods, has not .thus far been contradicted. 
Nay. it receives calamitous confirmatif"\Il in the disas­
ters which, in the south Tyrol, for exalllple, recur so 
frequently, and which it is vainly sought to prevent 
by artificial works." For the medical climatologist, as 
well as for the agriculturist, the further proseoution of 

the Pacific coast. They may be classed among the I in the bottle should alwa�s be kept �old in order to 
wonders of sunny California. get the best results.-.A rcht'l)es of Denttstry. 

They are about ninety-five feet in height and seven • I' . .  
feet in diameter. Their age is variously estimated, but I it is safe to say that they are over one hundren years Steel Pipe. 

old. Public attention in this country bA.ving been called 
During this period they have witnessed the gl'Owth to the experiment of steel pipe manufacture in Glas­

of Los Angeles from a Spanish pueblo of a.dobe huts to gow, Scotland, the Ohio Valley Manufacturer says : 
the metropolis of Southern California. " While our English cousins bave finally ' caught on I 

Near these palllls there still may be seen a weH of to what is destined to be a .great and important indus-
gre.at antiquity, whose waters have refreshed, perhaps, try in the line of pipe manufacture in the world. it may 
many of the ancient Aztecs, t.he children of the sun. not be entirely inappropriate to mform them that 

The well and palms together form nn interesting what to them is a new discovery is an accomplished 
study for the historioally inclined tourist and scientist, facton this side of the ocean. The lDanufacture of 
as well as the botanist and antiquarian. steel pipe has passed its experilOental .stage here, and 

. I. . is now both a successful and an acknowledged article 
MR. COK F. YOUNG.� for many years vice-president or commerce. Its manufacture in t.his city was begun 

and general wanager of the Delaware and Hudson in August, 1887, �d sinee. tbat date .6OlDe 15,000 tons 
Canal Company, died at Thowa.sviJle, Ga., March 22, have bee.n. m�1)(actured &nd sbipp� into nearly every 
at tbe age of 65. He was appointed superintendent of State and Territory in this. country, and large quan­
the canal department of the company in 1865, and five tities have been sent to Mexico. The Riverside Iron 
years later became general manager of the railroad Works, of Wheeling, · were the first, and up to the pres­
and canal systems, which position he held until three ent time are, we belie·ve, the onlY1 manufacturers of 
years ",,0, · Bteel pipe in America." 
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!Vorm.al 8leep an EJl"ec' or InidbUl". 
In the January and April nombers of the �rchiu$ 

de Physio[ogie Bormale et Pathologique, Dr. BrowD· 
Sequard bas a. paper i n  which he adduces the reasoDs 
that have led him to the conclusion that normal sleep 
is the effect of an inhibitory act. He says : 

The theory according to which sleep depends upon 
a vascular contraction taking place in the cerebral lobes 
i8, as I have long since shown, absolutely false. In 
fact, I have found that guinea pigs and rabbits, after 
a seetion ot the two great sympathetic nerves, in the 
neck, slcep as i f  the cerebral circulation were i n  a 
normal state . that is to say, when it can cease throu�h 
vascular eontraction. The salle is the ease with dogs 
and cats after the upper cervical ganglion bas been 
removed from one side, and the vago-sympathetic has 
b�en cut from the other. When, through these opera­
tioos, the blood vessels of the brain ha.ve been para.­
Iyzed, it is evident that the sleep which then occurs 
not only does not depend upon a cerebral antewia 
through vascular contraction, but ma.y also e�ist de­
spite the opposite state, that is to say, a. hyperrewia., 
even a notable one. It is therefore certain that sleep 
may exist whether there is little or whether there is 
much blood. i n  the vessels of the brain. 

The loss of consciousness in sleep, as in numerous 
other accidental or pathological circumstances, is the 
effect of an inhibition of the cerebral faculties. To 
establish this opinion, I rely (1) upon direct proofs 
showing that the loss of consciousness, in the case of a 
pnncture of the bulb and in other cases al.so, is beyond 
all dispute due to an inhibitory act ; and (2) upon all 
that is known of the circuIllstances that precede or 
accompany sleep. 

On this subj�ct I shall limit mYf.9lf to the statement 
that, just a!:I in every inhibition, there exist, when sleep 
occurs and as long as it lasts, irritations at a distance 
frotU the organs in which the cessa.tion of activity takes 
place. We find a proof of the existence of irritations 
in the following pa.rticularities : (1) 'Vhat is called the 
need of sleeping, which consists in certain Sensatious, 
and particularly a feeling of heaviness in the eye ; (2) 
persistent contraction of the pupil ; (3) contraction of 
the pa.lpebral orbicuht.r muscles ; (4) contraction of the 
inner and upper rectus muscles ; (5) contraction of the 
blood vessels of the retina and of the cerebral lobes. 

I add that, besides the inhibition of the psychical 
faculties, there is a special inhibition of certain IllUl;cles 
(musale of the upper eyelid and muscles of the neck). 
and perhaps also a degree of inhibition of the heart 
and l·e!Jpiration. These various inhibitory phenomena 
associated with sleep well show the existence of an irri­
tation somewhere, and perhaps at several points, dur­
ing this periodio cessation of the intellectual activity. 

The production of sLeep in Ilian i n  the expe.riment of 
Fleming and \Valler (consisting in a pressure exerted 
at the same time upon the carotid, cervical sympa.­
thetic, and pneumogastric nerve) well shows that t!.leep 
JIlay proceed frOID a peripheric irritation. To this 
fact, .it is of consequenoe to add that which is well 
known regarding the somniferous influence of certain 
ga�tric irri tations. 

As for the seat of the irritation or irritations caused 
by sleep, I can say no more than this : (l) It is not 
prooable that it is located in the brain properly so 
called, for, as we know, birds (especially the pigeon) 
sleep and awaken periodically after, as well as before, 
the ablation of their brain ; (2) the reflex contracUonti 
and the paralytic inhibitions which are associated with 
sleep, if we comlider them as due to irritations proceed­
ing frOID the same point, much more probably have 
their seat in the excitable parts of the blUle of the 
encephalus than in the cerebral lobes. 

Before conclnding, I shall recall the fact that, in the 
epilepsy that I produce in guinea pigs. the LO::ls of can· 
I:Iciou:mess, like the cOllvulsions, is easily caused by a. 
peripheric irritation, and that it is thus so caused 
sometimes i n  the attacks of cerebral epilepsy in man. 
( !:lhalt recall also tha.t the loss of all cerebral activity 
way occur through inhibition, as I have shown, under 
the influence of irritations, even very slight ones, of 
th� ba.&:� ot the encephalus or of the spinal loarrow, 
but �specia.lIy of the point that Floureos has nawed 
the vital center. 

Frow all these facts, there is no doubt that irrita­
tiom�, with various seats, exist duriIl� sleep, they 
having begun a little before the moment at which it 
supervenes. There is, then, every reason to accept as 
a fact that the phenomenon of ordinary sleep, that is 
to say, the loss of consciousness, is the effect of an 
inhibitory act.-Revue de r Hypnotisme. 

. I. . 
The - Elec'rlc Ace. 

Professor Elisha Gray remarks that electrical science 
ha..� made a greatar advance in the 18.6� twenty yeal'8 
than in all the 6.000 historic years preceding. Moro is 
discovered in one day now than in a thousand years 
of the widdle ages. 'Ve find all sorts of work for elec­
tricity to do. We make it carry our message", drive 
our engine, ring our door hell, and scare the burgla.r ; 
we take it as a medicine, light our gas with it, see 
by it, hear from it, talk with it, and DOW we are be· 
.innlog to teach it to write. 

1titntifit �mtriun. 
IDIlIC'IIlIIAL lET BIl'HOII'. 

'1'.O'COIIOB SWAN", PO_D. 
Tbe ordinary jet siphon, reproduciog to a certain eJ:� 

tent the experiment of the fountain in vacuo, is ODe of 
more than ordinary interest. A descending column of 
water, acting a.s one member or a siphon, is caused to 
rarefy the air contained in a cylindrical ve88el. At the 
same time water admitted through a jet i n  the 
base of the vessel forms a fountain. The descending 
column way be quite long, and there is no difficulty in 
producing a fountain two or three teet high, prOVided 
the vessel is large enough. This factor of height of 
fountain depends upon the length of the d.esoending 
column, and is greater or les8 as the Jatter 18 longer or 
shorter. The water can never rise in the fountain to a 
height equal to t.he length of the actuating column, on 
account of friction. 

In the cut accompanying this article a very pleasing 
variation npon this expe�imeot is shown. The descend­
ing and actuating column of fluid is composed of mer­
cury. As this fluid is about thirteen times as heavy as 
water, a two-inch column is wore efficient than a two­
foot column at water. l.'he general construction of the 
apparatus hardly needs description. The main tube 
may be half or three quarters of an inch in internal 
diameter and fifteen inches high. At its upper end it 
is sealed. Its lower end is provided with a .perforated 

Indta. rubber cork. 
Through t h e  aper­
ture in the cork a 
small tube about six 
inches long is passed. 
At its upper end this 
tube is drawn out to 
8. fine jet, grea.t care 
being t.aken to have 
it true aud sywme­
trical, so as to deliver 
a straight jet of wa­
ter. Sealed into the 
side ot the large tube 
is an outlet t u b e , 
carried d�wnward as 
shown. The end of 
this is bent upward. 
or, what is better, it 
is left 8traight, and 
a U sbaped piece is 
attached to it by a 
piece ot India rub­
ber tubing. The last 
cODstruction is the 
less fragile of the 
two. 

To use it, the India 
rubber cork is re­
moved and the tube 
is i�verted, and mer­
cury is poured in to 
a depth of two or 
three inche8. T h e  
c o r k ,  with its jet 
tube, is then replac­
ed, and the finger is 
held firmly over its 

It!ERCURIAL JET SIPHON. open end. The whole 
is then quickly in­

verted so that the end of tht'! U �shaped discharge 
tube is simultaneously brought into or OV€lr a. beaker 
or other vessel. Most of the mercury runs out, the 
bent tube preventing the access of air. Then the end 
of the jet tube, which hitherto has been kept closed 
with the finger, is placed under water contained in a 
second vessel, and the finger is removed. At once, 
!lnder the influence ot atmospheric pressure, the water 
enters the partially exhausted tube, and rises to its top, 
forming a fountain. The restof the mercury gradually 
escapes, but the jet, if small enougb, may last for 
several minut.es. 

The interesting feature is involved in the action of a 
coluwn of liquid hut a few inches long producing a 
jet over a foot in height. It represents the correlative 
of the experiment of the direct mercurial fountain, 
shown in the SCIE�TIFIC AMERICAN of Oct. 23, 1886. 

• I • I • 
Paraldehyde as a DYPDoUe. 

Dr. John Gordon gives in the British Medical Joth-­
nal a valuable contribution to the study of paral­
dehyde, which is of special interest to us from the fact 
that the writer, before entering the medical profession, 
was a pharmacist of note in the N ortb, and still retains 
his connect-ion with pharmacy. The study ot which we 
ha.ve here the results formed, we understand, the sub­
ject of the writer's doctorate thesis, and, as it places 
the hypnotic in a favorable position as a. remedy, it ia 
likely to creatfl new interest in and further trial of 
paraldehyde. The drug was introduced by Dr. Cer­
veLlo, of Palermo, in 1883, and after a year or two's fair 
trial has fallen into the rank of occasionally used reme­
dies. Dr. Gordon, i n  his paper, shows that even in 
healthy individuals it produces sbort sle;ep, and in full 
doses-about 40 minims-giv-en to individuals suffering 
from il1»Oo;;,l1i&, it .piQdily pNduv .. "' tr&J1quil Bl�m .. 
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ber. ODe good feature noticed was that the same dose 
was taken for some months with equally good hypnotio 
results i there was no warked craving for the drug ; 
and as it does not, eJ:cept in large doses, bave 8. hyp. 
notic effect on persons not suffering frow sleeplessness, 
there is no probability of its abuse. 

The action of the drug is speedy, patients generally 
falling asleep within ten minutes A.fter its administra.­
tion, and they may be aroused while under its influ­
ence without any disagreeable or confused sensations. 
It is not liable to disorder the digestion, although in 
many cases it is gently laxati"e in Its action. No loss 
of appetite follows its use, nor beadache, nor thir8t. 
The most serviceable dose for acults is frow 45 t.o 60 
lUlDlms. Dr. Gordon'S method of prescribing the drug 
is to well dilute it with cinnamon water, addinga lit.t1e 
sirup of tolu and compound tincture of cardamoms. 
Sirup of lemon is also an agreeable combination. There 
isa good formula of this nature in II The Art of Dispens­
ing." Dr. Gordon's paper contains, we way add, a 
very full account of the physiological actiOI1 of the 
drDg.-Chem ... t and-Druggi.t. 

• • 
The Paraldehyde Habit. 

A case of thi� klnd is detscribed as occurring in the 
person of a maiden lady of forty·two years of age who, 
through the assistance of hel' physician, was conducted 
from the use of morphine and chloral into that of 
paraldehyde, and he could get her no further. All at­
tempts at abandoning the pernicious habit have been 
futile. The lady now CODsuweH one ounce or more of 
the drug daily, aud has taken as much as twenty 
ounces in twelve days. She cannot sleep unless nnder 
its influence. and when deprived of its use for .!L few 
houra she is languid, restless. wiserable, Buffering phy­
Bical pain and mental depression, and she has no ap­
petite. Unilike morphine deprivation, she has no ex­
hausting diarrhwa, muscular tremors, or " electric 
pains," when without the paraldehyde. but, like all 
remedies which exercise marked psycbo-neural restraint 
after long-continued use, the patient misses, i n  a 
marked and painfnl manner, the sudden withdrawal of 
the long-accustomed nerve impression. She has some­
what prematurely reached her menopause, and some 
of her irritability and debilitY lllay be due to that ; but 
she is irritable, exhausted, and co1lapsed when the drug 
is not cir�ulating in her blood.-.Atien-ist and New·ol. 

• • • 
The NaUoual A.eademy of Science.. 

This body held its annual meeting this year at the 
capital of the country, and the city of Washington was, 
for several days a.fter April 16, a. sort of Mecca of 
American scientists. The first paJ>El'r read on the open­
ing day was by Prof. Charles S. Pierce, of the Coast 
Survey, on " Sensations of Color." Another paper. by 
Prot. 'Volcott Gibbs and Hobart Hare, gave an account 
of the methods and results of a systeruatic study of the 
action ot differently related chemical compounds upon 
animals. Prof. Cope read a. paper describingthewaw­
lDals, reptiles, birds, and other animals found in fresh 
water deposits in Oregon, :Nevada, and Utah. 

At W'ednesday'a session the annual election of 
officers took place, Prof. O. C. Marsh, of � ew Haven, 
the present incumbent, being re-eleeted president, 
while Prof. S. P. Langlay was elected to succeed 
Prof. Simon Newcomb as vice-preeddent. The papers 
read included one on H Composite Chronology," by 
Prof. D. P. Todd, of Amherst, one on the " Determina­
of Gravity," by Prof. C. S. Pierce, and one on " North 
American Proboscidw, "  by Prof. Cope. 

At a following session six important papers were 
read, one by Asaph S. Ha.ll, Jr., on II Tbe Mass of 
Saturo," three by Professor Remsen, on .. The Nature 
and Composition of Double Halides," U The Rate of 
Reduction of Nitro-Oompounds," and U The Connec­
tion between Taste and Chemical Composition," one 
by Professor Mendenhall, upon recent researches in 
atmospheric electricity, and one by Professor A. A. 
Michelsen, on If Measurp.went of Light Waves. 'I 

On the last day of the Illeeting, April 19. Prof. Mich­
elsen read an interesting pAper on " The Feasibility of 
the Establishment of a Light Wave as the Ultimate 
Standard of Length," and Prof. S. O. Chandler, of 
New Haven, one on the general Jaws pertaining to 
stellar variations. Dr. J. S. Newberry, of Columbia 
College, presented a paper, with elaborate illustrations, 
on the cretaceous flora of North America, and anot.her 
paper was by Prof. Cleveland Abbe, on .. Terrestrial 
Magnetism. " 

Prof. Asaph Hall wa� re-elect.ed secretary of th", 
Academy, and the council for the ensuing year are : 
Prof. Goo. J. Brush, mineralogist, of New Haven-; ProC. 
B. A. Gonld, astronomer, Cambridge i Prof. Ira Rem­
sen. chemist, Johns Hopkins University ; and Gen. M. 
C. Meigs, \Vashington. 

The newly made academicians Include two astono­
mers, Prof. Lewis Ross, of the Dudley Obser"'atory, 
Albany, N. Y., and Prof. Chf\rles S. Hastings, of the 
Sheffield Scientific School, New Haven ; one paleonto­
logist, Dr. Charles A. White, of the United States Geo­
logical Sun 3y ; one b ,ta.nist. Prot. Sereno Watson, of 
Harvard ; and a che_niBt, Prot. Arthur Michels, of 
Tufts Collell<'. 
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RECENTLY PATENTED INVENTIONS. 

lUechanlcal. 

LATH SAWING MACHINE.-David 

other novel features, being intended especially for use 
in connection with automatic brake devices forming 
the subject of former patents issued to the same in_ 

S. ventor. 
Abbott, Olean, N. Y. This invention covers a novel 
combmation and arrangement of parts in a machine 
whereby. by reason of the alll'!;Ie of the forward sbafts, 
the feed rullers cause the material fed to draw toward 
the guide, even when the S!l.W is dull, and prevent the 
tendency to draw the material the other wily. prevent­
ing the ends of the laths from being made thin. 

'VINDMILL, - Edgar C. Beebe and 
Riley Stoner, Glen Elder, Kansas. This invention pro. 
vides simple and efficient means for the automatic ad­
justment of the windwheel in accordance with the force 
and direction of the wind, without a vane, and for the 
automatic government of its work, so that the speed of 
the windwheel will remain practically constant. 

LACE PAPER MACHINE. - Giuseppe 
Paei, New York City. Combined with a pattern wheel 
ure two wheels having wooden rims, with means for 
balding them in frictional contact with the pattern 
wheel, together with a roller having an elastic rim held 
on top of the pattern wheel, the machine also having 
other novel featUre!!, while the paper is passed through 
a box containing soapstone powder, wit,h which It is so 
coated that the cut strips are easily separated. 

ElectrIcal. 

NIGHT SIGNALING ApPARATUS.-Emil 
Kaselowsky, Berlin, Germany. This invention covers 
a means of signali1lli: at sea by differently colored elcc­
tric lamps brought to view sinv;ly or in groups, the 
current being switched to and from the lamps and a 
supplementary resistance to produce the signals, with 
means whereby the current may be maintained at a con· 
stant resistance, momentary interruption and /!.tUn­
guishment of the lamps beinl!: prevented. 

ELECTRIC CLOCK 'VINDING.-Heinrich 
Rabe, Hanau, Gcrmany. This ill an electrical mechan­
ism for winding clocks having torsion or rotary pendu­
lums, the mechanism being adapted for raising the 

weight or resetting a spring which drives tbe clock­
work, when the actuating power has been exhausted, 
tbe apparatus Working automatically. 

Metallurgical. 

ZINC FURNACE.-Gustaf M. 'Vestman, 
New York City. Combined With a reducing furnace are 
regenerators connected alternately th.:rewith, conden­
sers connected with the reducing furnace, coolers con_ 
nected with the condenser�, and a blast engine conncct­
ed with the coolers and the regenerators, with other 
novel fcatures, to promote the reduction of iron or zinc 
ores, and the manufacture of phosphor, sodium, and 
other substanCe!!. 

DEPHOSPHORIZING IRON ORE.-Thomas 
F. Witherbee, Port Henry, N. Y. This is a process 
which consists in mechanically separating apatite or 
phosphorus-holding compounds from iron are, then 
di!;lsolving tile remaining small percentage of apatite 
with dilulc sulphuric acid, and finally washing the ore 
with water. 

HYDROCARBON BURNER.-Frank B. 
Meyers, Fort Plain, N. Y. 'rhis burner is provided 
with a casing to the front end of which is secured a 
bell-mouthed tube, usually passing through the mouth 
of the furnace, whereby air under pressure and atomized 
oil are vaporized to make a gas to produce a high heat 
in the furnace, the quantity of air and oil to tie mixed 
being adjusted by a valve and regulator. 

l!lI.cellaneou •• 

CUFF HOLDER.-Stephen V. Thomas, 
West Branch, Mich. The holder is adapted to fit in the 
eyes or loops of a cuff button, and has an offset or 
shoulder that sprirogs past the eye or loop of one button, 
while on the opposite side of this eye or loop it has a 
spring that flexes or bows outward to hold the offsct or 
shoulder out of alignment with the button eye or loop. 

REFRIGERATING TOWER. - Alfred R. 
Pechiney, Salindres, France. This invention covers a 
stone tower. iu thc interior of which arc arranged glass 
tubes through which cold water is kept flowing for the 
cooling of free chlorine and vapor of hydrochloric aCid, 
or any mixturc of these bodies in the state of gas, the 
invention covering various novel details of construction 
and combmations of parts. 

GRAIN METER.-Valentin Weber and 
James R. Harrison, PrinceVille, [II. This is a device 
for use in connection with an elevator of any approved 
construction, whereby the grain box is automatically 
dumped whenever a (",ertain weight is obtained, the 
tripping device acting automatically and Nceiving iu. 
motion from the continuous motion of the elevator 
shaft. 

LAMP EXTINGUISHER.-Alexander E. 
McLeod, Hallock, Minn. This is a device of simple 

construction by which, when the light is extinguished, 
no gas or smoke can escape from the wick and ptlSS 

into the room, and when the extinguisher is Jeft in 
closed position there will be no evaporation of oil. 

SIDE CURTAIN FOR BUGGIES.-Joseph 
W. Thomas, Sargent, Neb. 'j'his is a curtain \:on_ 
structcd of indepcndent upper and lower sections 
adapted for separate or united use, the sectlOns having 
button holes along their upper and lowcr margins, and 
being made to overlap, making an effective rain curtain 
to protect the occupants of a vehicle in stormy weather. 

WAGON BRAKE LEVER.-William A, 
and Enoch G. Haney, Media, Kansas. This lever has 
a slide mounted thereon and pivotally connected to a 
link, the connecting rod extending to the brake shoe, 
providing for the application of power to the greatest 

advantage at the time when the brake shoe Ie brought 
against the face of the wheel. 

CLEVIS. - Arthur W. Rumsey. Kiowa, 
Kan!!8s. Combined with clevis bars or sectionll having 
extended portions lapped together, with coincident 
openinli:s, is an elongated link secured in the openings 

and made to secure the sections snugly together or to 
permit their movement apart when adjusted relatively 
thereto. 

GATE.-Thoma8 Tyson, Mound City, 
Mo. 'rhis invention covers novel featurell of construc­
tion and combinations of parts in a gate designed to 
swing outward from two sides, ww.le the gate may be 
opened from a distance by a pedestrian or a party in a 
vehicle, the means for operating it being simple, dur­
able, and readily manipulated. 

WIRE FENCES. - Dwight H. Scott, 
Flora, Dakota Ter. This invention provides a device 
for expeditioUJ:ily taking up the slack in wire fences and 
retaining the wire under tension, and whereby also a 
broken strand of wire may be united without injury to 
the hands, and such strand be pnt under any desired 
tension. 

STORE ORDER.-Charles S. Hempstead, 
Fairchance, Pa. This invention covers a form of order 
to be used by merchants and others, mainly by retailers, 
who sell goods in small quantities that aggregate in 

value a limited and specified sum. 

GOODS DELIVERY.-William H. Bailey, 
Salford, Lancaster County, England. This invention 
relates to improvements in machines for the delivery of 
prepaid articles in which a revoluble cylindrical or 
other shaped magazine is employed to hold the goods 
to be delivered, the improvement enabling the indicator 
dial to be setatan oblique angle to tbe machine, instead 
of vertically or horizontally. 

CHEESE CUTTER. - Bernard Barry, 
Schenectady, N. Y. This is an improved knife formed 
of a thin fiat plate, one of whose ends is beveled to 
serve as a straili:bt cutting edge, while one of the longer 
side edges of the plate is extended laterally at a right 
angle and provided with an oblique cutting edge, the 
knife being especially adapted to cnt wedge-shaped 
sliCe!! from the body of a cheese by one movement. 

LOCK HINGE.-Benjarnin F. Boughn, 
of Randolpb, Neb., and William Cashner, of Pleasant 
Hill, Mo. This hingO;) consist!! of two sections connect­
ed by a pintle, tbe knuckles of one section being ex­
teriorly non-circular in cross section, while the other 
section has a spriug-actuated bearing plate pressing 
agaillst the non-circular knucklel;O, with a casing iu 
which the plate and its actuating epring or springs 
operate. 

ADVERTISING D E  V I C E. - A n d  r e  W 
Dahlstrom, Ashton, Mien. Tbis is a display device con­
sisting of a cylindrICal body baving�a series of openings 
and a tape or ribbon npon which are printed advertise­
ments so placed upon the ribbon as to be always in 
alignment with one of the openings when the ribbon is 
revolved, one roller unwinding while an opposite roller 
winds up the ribbon. 

DENTAL MATRIX.-Christ. A. Meister, 
Allentown, Pa. This is a matrix for tfi'Bth, consistini: 
of a band having a body for engaghlg a tooth, and in­
tegral extension of the band consisting of slotted 
inclined side pieces, a crosshead engaged in the slots or 
the aides, with means for actuating the crosshead, to 
be used on a tooth while it is being filled. 

S P E C U L U M. - William Molesworth, 
Brooklyn, N. Y. This invention provides all imple_ 
ment by means of which the wall of a passage or cavity 
may be dilated and access had to any port:on of the 
wall while the passage or cavity is held in dilated 
position. 

INSECT TRAP.-Jennie G. F. Johnson, 
Monnt Vemon, N. Y. Tbis invention covers a bait box 
or receptacle having a surrounding trou.!!'h adapted to 
receive a poisonous substance, over which insects 
cannot readlly pass, the whole being inclosed in 
a structure having an overhanging hood, t.he device 
being especially designed as a roach or ant trap. 

EXTRACTING COPPER FROM PYRITES. 
-Jof'ef Perino, Chariottenburg, ncar Berlin, Germany. 
This invention covers a process of obtaining copper 
from Mpper pyrites, by heating the pyrites mixed with 
nitric salts of iron to a temperature of about 200° Centi_ 
grade. whereby sulpbate 1S produced, lixiviating thc 
mass with water, and finally precipitating the copper. 

ORE ROAs'rER. - Charles J. Fendel, 
Anaconda, Montana Ter. This roaster has an outer and 
an inner cylinder conneclcd by tubes, with imperforate 
passages on both cylinders, the tubes alternately con­
necting the forward end of a passaee on- one cylinder 
with the rear end of a passage on the other cylinder, 
and the forward end of the latter passage with the rear 
end of the next one OIl the first cylinder, wherl'by a 
continnous Ilerpentine passage is formed, making a 
roaster def'igned to economically calcine the most reo 
fractory ores. 

PILE DRIVER.-Thomas J. Harriman, 
New Paris, Ind. This is an apparatll6 for driving pipef', 
piles, and fence posts. the invention providing a 
machine of simple construction, which can bc rcadily 
and effectively manipulated, and which is so deSlgned 
that the hammer will at all times strike th� pile squarely 
upon the top, and not miss a stroke by reason of the 
pile getting out of line. 

TANK VALVE. -Nathaniel W. Krouse, 
Washington, Pa. This is a cut-off valve especially 
adapted for oll tanks, and serving to close the valve in 
the pipe line automatically as soon aa the oil has been 
drawn off into the pipe line with which the tank ia con­
nected. a spring·pressed valve being located in the pipe 

line, a bolt engaging the stem of the valV(', and a fioat 
operating on the bolt to withdraw it when the oil in 
(he tank reaches a low level. AXLE. - Edward M. Allen, Stafford, 

Md. This axle is made with connection blocks and GASOLINE STOVE.-Willia:m P. 1;>un� 
upper and lower ehafts secured rigidly thereto, with ham, Belleville, Kaniai. This invention coverl a novel 

constrnction and combination of parts in an i.,.,ved 
gasOline stove, particularly with reference to � valve 
shaft lever and connection piece, whereby the latter 
will not slip when properly applied, th{; construction 
being simple and effective. 

FRUIT DRIER. - Frederick Altman, 
San Jose, Cal. Tho drying chamber has a ventilating 
fine with damper at its top, a central vertical air pipe 
with apertures opening into the drying chamber, the 
upper end of the air pipe having an air dillcbarge outlet, 
an aIr supply p1pe having a regulating valve, a furnace 
at one side of the drying chamber, in which is a circular 
hot air fiue, with a rotary fruit tray rack located above 
the hot air due. 

VIGNETTING ATTACHMEN'l'. - Joseph 
R. Tewksbury, Fort Madison, Iowa. This is an attach­
ment for photographic printing frames, in which an in· 
dependent frame secured to the face of the printing 
frame is provided with masks of cardboard or other 
thin material, certain of which are adjustable in rela­
tion to the others, whereby the effect of the light will 
be broken or sofwned, a variety of changes being made 
In an easy and simple manner. 

DYEING VAT. - James W. Greaves, 
Providence, R. 1. Combined with a stationary vat Is a 
perforated bal:!ket, with a pre!lsure pipe extending from 
the bottom to the top of the basket, through which the 
dyein� liquid is forced by steam or pump pressure, the 
apparatus being adapted for dyeing wool, yarn, and 
slubbing, or other fibrous material, and to avoid poling. 

WELL CURB.--John T. Lenoir, Colum­
bia, Miss. This invention provides an attar.bment 
designed for use in connection with any well curb, 
whereby the water drawn may be delivered without 
spilling, while the well bucket and rope need not be 
handled,in dJ-awing and delivering the water to a pail, 
and whereby the well may be sccurely covered and the 
cover locked in position. 
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ments, etc. 

The ScientifiC American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi­
cally, a large and splendid MAGAZINE OF' ARCHITEC­

TURE, richly adorned with elegant plates in colora and 
with line engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 

allied snbjects. 
The Fnllness, Richness. Cheapness, and Convenience 

of this work have won for it the LARGEST CIRCULATION 

of ahy Architectural publication in the world. Sold by 
aU newsdealers. 

)[(JNl\ If, CO .. PuBLISBERIJ, 

001 Broadway, New York. 

The charge/or 111sertioo uncter tatS head is 0n6 Dollar 
a line/or eack insertion; alxrnt eight WONts to a line. 
Advertisements must be received at publication office 
a8 ea1·ly a8 Thu1·sday morning to appea1'in nezt USUB. 
All books, app., etc., cheap. School of Electricity, N.Y. 
For Sale Cheap-Canada patent. Revolving flower 

stand. Cheap to manutaeture. H. L. Starks, Preston, 
Conu. 

l1u&nese C'kance-Martln's Paving Process makes the 
contractor t15 to $40 per day. Agents wanted everywhere. 
E. L. Ma.rtin, Decatur, Ill. 

.AnTWUncement.-" Centennial Day," April 30, 1889, 
being a Jegnl holiday, our factory wlll not be run; but we 
shall bave ollr works open for inspection all day. We 
extend an invitation to our friends, customers, and 
others Interested to give UB a call on that day and in­

spect our plant at our new location, LaighL and Canal 
Streets. E. E. Garvin & Co . . 

Practical Books-Leading books on electricity and 
mechaniCS. J.ist free by mall. Jas. Moore,N. W.comer 
Second and Race Streets, PbUadelphia, Pa. 

Steel name stamps (1-16, 3-32, or � in. letters), 15c. 

per letter. F. A. Sackmann, 161Iuron St., Cleveland. O. 
For the latest improved diamond prospecting drills, 

address the M. C. Bullock Mi/!:. Coo, Cbic8jlo, ll!. 
Wanted-Superintendent to takc cbarge of a wood­

worklnll': machinery manufactory. Must beversed i=:- de� 

si�ninll, pattern m,aklnjl. and the handling of men. Ad­
dress Indiana Machine Works, fo'ort Wayne, Ind. 

For best casehardening material, address The RogerS 
& Hubbllrd Co., Middletown. Conn. Send tor eireular. 

Water purification for cities, maLlufacturers, aud 
private users. The only successful legitimate system. 
Hyatt Pure Water Co., 16, 18 & :ro  Cortlandt St., New York. 

--BalJ FJngiM.--
Automatic cut-off. Ball Engine Co., Erie, Pa. 
For the best Hoisting Engine for all kinds of work, 

address J. S. Mundy, Newark, N. J. 
PreBBes & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Perforated metals of all kinds for all purposes. The 

Robert Aitchison Perforated Metal Co., Chlcallo, 1Il. 
The Holly Manufacturmg Co., of Lockport, N. Y., 

will B{'nd their parnphlet, describing water works ma­
chinery, and containing reports of tests, on application. 

No. 11 planer and matcher. All kinds of woodw.orking 
machinery. C. B. H.ogers & Co., Norwich, Conn. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Bronze )<'orginIOs. Billings & Spencer Co., Hartford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and 'rube 
Ib:panders. R. Dudlleon, 2,1 Columbia St .. New York. 

Friction Clutch Pulleys. TheD. Frisbie Co., N.Y, city. 
" How to Keep Boilers Clean. " Send your address 

for free 96 p. book. Ja!!.C. Hotchkiss, 120 Liberty St., N. Y. 
The best Or.dfee roa�ters, coolers, stoners, separators, 

polishers, scourers, glOssinll apparatus, milling and 
peaberry machines; alsO rice and macaroni machinery. 
are built by The Hungerford Co., liS Cortlandt St., N. Y. 

Lathes for cutting irregular forms. Dandle and spoke 
lathes. I. E. Merritt (A)., Loekport, N. Y. 

Automatic taper lathes. Heading and box board ma­
chines. Rollstone Machine Co., F·itchburg, Mass. 

Split Pulleys at low ptlces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

NEW ]lOOKS AND PUlILICATIONS. 

PUBLICATIONS OF THE LICK OBSERVA­
TORY OF THE UNIVERSITY OF CALI­
FORNIA. Edward S. Holden, LL.D. 
Vol. I. 1887. Sacrament.o : State 
Printing Office. 1887. Pp. 312. With 
illustrations. 

Tbis elegant quarto brings the story of the work of 
the Lick Observatory up to a recent date and lcavcs 
the ground clear for annual puolications that shall keep 
its achievements more promptly on record. It give!! the 
history of the fOllTldillg aud building or the observatory, 
thedescription of its buildings and instruments, and 
deta1ls of the work done from 1881) t.o 1885. 'fhe large 
telescope is of cour�e uot included, thc contract for its 
construction only being given. Among the meteoro· 
logical instrument!! illustrated, we notice the couuter­
part of the SCIENTIFIC AMERICAN .:egistering barometcr. 
The early observations, astronomical aud meteorologi. 
cal, arc given, together with elaborate tables of con­
tents. The instrllments described arc illustrated by a 
number of well cxecuted cuts, and a view of Mount 
Hamilton forms the frontispiece. The publication 
reflects much credit on Profc8sorHolden, who edited it. 
and is a happy augury for the future. 

HINTS TO CORRESPONDENTS. 
Name. and Addre.s must accompany aU letters, 

or no attention will be paid thereto. This is for our 
intormaEon, and not for publication. 

ReCeren�e. to former articles or answers should 
give date of paper and page or number of question. 

Inq IItrle", not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
somc answers require not. a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his turn. 

S.,eclat Wrllten In.-ormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Selenllilc Amerl�an SUI'piement. referred 
to may be had at the office. Price 10 cents each. 

Booke referred to promptly supplied on receipt or 
prlCc. 

lUlneralll sent for examination should be distinctly 
marked or labeled. 

(705) R. M. P. asks : 1. Can you tell me 
what substances othcr than benzine and bisulphidecar· 
bon will diBBolve enlphur and paraffine? A. You can 
use as solvent!'! fixed. oils, snch as olive oil, petroleum, 
turpentine, and benzole. The sulphur will be apt to 
leparate out a.t ordinary temperatures. however, from 
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solution in fixed oils. 2. Can you direct me to good 
dust arresterl'! or separatorl'? A. Dust can be separated 
by passing the air or fumes through flnes of lar"e area, 
or into large chamber:!', or by drawing them through 
muslin bags, as)n ziDto white factories. For electrical 
condensation of smoke or dUl�t, we refer you to the SCI­
ENTIFI8 AMERICAN, vol. liv., pages 255 and 389. 3. Will 
sulphur combine with any oils 1 A. Sulphur com­
bines With olive oil, on heating, producing a decomposi. 
tion product formerly used in mediclDe.and called oil of 
snlphur. You will fiDd it described in the United States 
Dispensatory. 4. In what does paraffine oil differ from 
solid paraffine! A. In chemical composition; the oil 
contains more hydrogen and less carbon than the solid 
paraffine. 

(706) W. L. P. asks for the most ap· 
proved receipt or formula for germinating the alcoholic 
yeast plant. A. The plant is called 8accharomyceIJ 
ceref)una. A sample ot yeast must be procured which 
examined microscopically shows a fair prOportion of 
the characteristic cells. A quautity of brewer's wort is 
sterilized by bojJin�, aud to test its sterility is allowed to 
stand some days in a tightly closed vessel. If no fer· 
mentation OCCUI'l!. a speck or the yeast illl introduced on 
a platinum wire into wort prepared as ahove and the 
flask is at once closed. This gives a new growth of 
cells, and the process is repeated with fresh sterilized 
wort, the new growth being used for inoculation. The 
proccss can be repeated a number of times, each bme 
conducing to purity. The process was devised by Pas­
teur, and can only be carried out by careful atteutiml to 
all the precautions used by bacteriologists. A temper_ 
ature ranging from 700 to 8(lQ F. should be malntained 
during the experiment. 

(707) H. F. S. - Your hydroquinone 
developer prepared 88 follows! 

Sulphite sodium . • • • • . . . .  _ . . . . . •  400 grains. 

Distilled water . . . . . . . . . . . .  . .  . . .  10 oz. 
Hydroquinone. . . . • • • • . . . . .  . . . .  100 grains. 
Carbonate of potash . . . . . . • • . . . .  300 grains. 

turns dark because of the oxidation by contact with the 
air and theJpresence of the potash. The developer will 
have more power and work quicker if you dissolve tbe 
potash separately and keep it in another bottle. Dis­
solve 300 grains of potash in 10 ounces of water. To 
develop, take one ounce of the hydroquinone and sui· 
phite solution and one ounce of the potash. 

(708) H. R. S. asks for a toning solu­
tion. 

A. Chloride of gold . . • • • . . . • . . . . . . . .  15 grains. 
Acetate of soda • • . . . • . . . . • • . • • .  1 oz. 
Distilled water . . • • • . .  _ . . . . .  . . .  15 oz. 

One ounce of the above will tone one sbeet of paper 18 
by 22, and the solution should be prepared one week 
before required. Wben diluted for use, it should be 
used immediately, as it will not tone more than once. 
Before putting the print in the solution, pasa It throug-h 
a weak solution of plain carbonate of soda and water, 
which removes any acid in the paper, and allows the 
toning to proceed rapidly. For blue prints. Prepare: 

A {\����i�. :����� ��. ����.::. �:: 
B { ������.

a
.���� .�f ��.

s
.
s
.
i��::: 

4 o�. 
14 

� oz. 
15 .. 

Mix equal parts of A and B, filter, and coat the sheet 
of paper with a broad camel's hair brush. The film 
should be quickly dried. After printing, immerse in 
water for a few minutes, which will fix the print. To 
prevent cockling of prints, nse the following mounting 
solution: 

Nelson's No. 1 photo·gelatine . . .  . • • •  4 oz. 
Water . . . . . . . . . . . .  _ . . . . . . . . . . • • . • • • •• 16 .. 
Glycerine . . .  . . . . .  . . .  . . • . . • •• • • •  1 "  
Methylated alcobol . .  . . . . . . . . . . . . . . . .  1 "  

Dissolve tbe gelatine in water, then add tbe glycerine, 
and lastly the spirit. 

(709) B. E. K.-A very good enamel 
collodion is made ail follows : 

Alcohol . .  _ . . . . . . . . . . . • • . • • • . •• • • • • • . • . .  l;.i oz. 
Ether . . . . . . . . . . . . . . . • . • . • . . • • • • • • • • • . . . .  � oz. 
Gun cotton . . . • . . • . • • • • . . • . • .• • • . • • • .  _ . . 6 g�s. 

No castor oil need be added. If the plate is rubbed 
over with considerable French chalk, and the latter 
rubbed off, and tJ::e coilodion ftowed on, it will 
readily strip when dry. Aftcr the collodion is set, the 
print should be pressed down upon it. When dry. it 
will strip off from the glass. No gelatine solution is 
required. For additional particulars write to the East­
man Dry Plate and Film Company, Rochester, N. Y. 
It is better to mount the print on a thin card flrst, then 
mount aU on the regular monnt. 

(710) E. W. G.-To tone blue prints an 
olive £feCn O:JI' brown color, after washing immerse 
them in a bath made as follows: 

Borax. . . .  • • . .  . . . . . . . . . . . . . . . .  2 �  oz. 
Hot water . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 oz. 

Acidify with Bulphnric acid until blue litmns paper 
turns red, then make the solution alkaline again by 
adding liquor ammonia until red litmus paper turns 
blne. Finally add 150 grains or gum catechu, occasion­
ally slirring until It is di�solved. The bath will keep 
for any length of time. Tone until the color is right by 
refleeted IIgbt. 

(711) G. J. B.-See the U Amateur Pho­
tegrapher," by Ellerslie Wallace, $1, and Abney's book 
on •• Pbotographic Emulsions," $1. which can be had 
from our book department. 

(712) A. H. W. asks whether an ocean 
steamship can remove her propeller shatt and replace 
it by an entirely new shaft (provided she had an extra 
shaft on board) while at sea. A. It is poSSible, but we 
never heard of its having been doue. 

(713) C. C. R. asks : What Jiq uid will be 
converted into vapor with the least heat, or, in other 
words., if eeonomy was not taken into account, what 
8nid or liquid would do the most work with the 
same heat used in a boiler and engine? A. There is 
little difference in the la.tent heat of vaporization of 
wate'r and other liquids referred to equal volumes or 
vapor. Economy is to be found in working in accord­
ance with the IllolCond law of thermo-dynamics, by baving 

1titutifh · �mttiuu. [APRIL 27. 1889. 
as great a difference as possible between the iowest 
and highest temperature of the liquid used and ot its 
vapor 88 used in the engine and.boiler. 

(714) A. T. C. writes : I wish to know 
which book explains the indicator card and the indio 
cator, and the cost of the latest improved indicator? A. 
We can supply you with " Twenty Year� with the Indi­
cator," by Thomas Pray, Jr., in two volumes. Price 
33. Also .. Indicator Practice and Steam Engine 
Economy," by Bemengway. Price $2. For dealel'l! 
i n  indicators, gauges, etc., consult our advertising 
columns. 

(715) W. J. K. asks : 1. In making the 
simple electric motor described in SCIENTIFIO AMERI' 
CAN SUl'PLEMENT, No. 641, I only put 11 coils on the 
armature; will that cause the machine not to run? A. 
The machine will run, but not to advantage. 2. Will 
soft Swedish iron wire do for the armature core? A. 
It will answer, but not as well as sort iron wire. 3. 
With what nnmber of wire should it be wound to adapt 
it to the Fuller bichromate battery? A. The winding is 
right for the Fuller battery, provided the battery is 
connE:cted up 80 as to fUrnish a current of SIlfficient 
quantity. 4. How many cells of the Fuller battery 
will it take to run a sewing machine? A. It will reo 
quire about 18 cells. 5. How many to develop the full 
power of motor? A. Probably double the above num­
ber. 6. How should the cells be connected? A. Two 
in parallel and nine in series. 7. In the elght-li�ht 
dynamo described in No. 600, SCIENTIFIC AMERICAN 
SUl'PLEMENT, bow is the machine attachfld to the 
base? A. By tap bolts rnnning up throuith the base 
into the poles of the magnet. 8. If I wish to use it 
always to run incandescent lights, how should it be 
wound to give the best results? A. It should be com­
pound wound series and long shunt. (See diagrams 
in the article describing the _dynamo.) 9. Could say 
four of the lights be burned at one house and four 
others at another house a quarter of a mile away? If 
so,what size wire �hould I use to convey the electriCity? 
A. It would be impracticable to use this dynamo in that 
way. 10. Cau cast irou washers be used on the arma· 
ture core! If so, how thick should they be to give best 
results? A. Cast iron washers will not be satisfactory. 
11. What is the weight of the wire on armatlH'e! A. 
Refer to the article describing the dynamo. 12. What 
would be the best battery to run the above as a motor? 
A. P ably the plunging bicbromate battery. 

16) C. J. M. writes : 1. How ca.n I 
ake a comparative test with reference to the candle or 

light'giving power of different grades of kerosene! A. 
Place a rod vertically on a table, with a smooth white 
sheet of paper on the table in front of it. Place two 
lamps identical in construction, each with sample of one 
of the oils in it. back of the rod and about one foot apart. 
They will CASt two shadows of the rod. Move one or the 
other back and forth until both shadows appear of equal 
intensity. Then the light Stiven by each lamp will be in 
proportion to the square of its distance from the rod. 
The oil consumed should be so adjusted as to be the 
i!&me In each lamp. The best you can do 18 to weigh 
each lamp before and after the experiment, and thus de­
termine the true consumption, and correct by inverse 
Ilroportion, with allowllnce for ilpecilic gravity; but for 
any accuracy the consumption by measure must be 
identical, as this correction is only approximate. Of 
course you ..:an measure thfl oil instead of weighing It. 
2. Also the dashing point. A. For fla�hing point heat 
the oil in a cup immersed in a saucepan or other vessel 
containing water. Suspend an accurate thermomete 
with its bulb immersed in the oil. Gradually heat e 
water, and from time to time sweep a minute flame over 
the surface of the oil. When a !lash is produced, note 
the thermometer. The best flame is a gas fiame burn_ 
ing from a line aperture at the end of a glass or other 
tube. Broom straws may also be used, or line splin' 
ters of wood. You will find this test easier than the 
determination of candle power. 

(717) J. S. writes : In casting pots and 
other hollow ware, it happens now and then that the 
iron cuts into the sand of the core and throws it against 
the cheeks or cope ot the flask, and the pot or casting 
will show a lump on the inside and a corresponding 
depression on the outside. Of course, the castin� is reo 
jected. Now, what is the cause of this " scah " �  Is it 
the sand? Sometimes for months nota scab appears,and 
aU at once nIl the workmen are annoyed by them. A. 
The scabbing of the sand is sometimes caused by what 
is called •• weak �and," or sand tbat has been used too 
long without adding new sand. It may also be caused 
by ,he)and being too wet or rammed too hard. It gen· 
ally occurs where the metal lO-trikes the sand as it leaves 
the gate, the scab fioating against the cope side. Some­
times too hot metal will cause scabs. Hard ramming 
confines the steam in the sand, against which the hot 
metal impinges, causing a scab to burst away and lioat 
against the cope sand. 

(718) B. B. L. writes ! Will you please 
inform me what is the best solution for hand grenades 
to extinguish fires? A. Use bicarbonate of ammonia 
�nd sulphate of soda in strong solution. 

(719) A. S. R.-Wrought iron expands 
more than caet iron with the same increment of heat. 
There is no perceptible difference in expansion with or 
across the grll.in. Platinum expands tbe least of the 
well known metals, by heat. 

(720) E. F. S. asks : 1. Will the simple 
electric motor described in SCIENTU'IC AMERICAN SuP· 
PLEMENT, No. 641, April 14, 1888, be large enough to run 
a boat fifteen feet 10ng,42 inches wide,drawing 10 inchelt 
of water when luaded? A. The motor will run aJ""lat 
of that length. 2. Howlarge should (lcrew be forboat 
size of above! Should it be three or four blades! A. 
Use a two-bladed screw of 8 inches in diameter. 

(721) S. E. K.-The magnetic variation 
of the needle for any given place varies from year to 
year; new surveys require correction for compass bear­
ings. For we(ltem New York the annual variatio s 
incre&fling and weatward, amounting to abou 6� 
minutes each year. 

(722) M. L.-You can obtain better 
results about as quickly by foreing, by compressed air. 
a small quantity of magnesium powdernpward through 
a dame of alcohol than by mulng the powder with 

other compounds. The magnesium IE! more actInIc 
th - n any wbstance yon can mix with it, and will flash 
as rapidly. If you. have difficulty in flashing quick 
enou�h. make one or two preliminary flashes until you 
sitters become accustomed to the light. The effect of 
closed eyes is due to the rellectlon of the light from the 
eyeballs. 

(723) U Courier" writes : Can you tell 
us:of any preparation of paste which will make labels 
adhere to tin! A. (a) Use a freshly made solution of gum 
tragacanth in water. (b) Make a paste of rye dour and 
glue, and to each pint add :!-2 ounce each of linseed oil 
and turpentine. (c) Soak 5 parts glue in .20 parts of 
water for a day. add 2A) parts roek candy and 3 parts 
gum arabic,and dissolve by heating in a glue pot. 

(724) G. R. asks for the recipe for mak· 
ing paste for bill posters' use. A. Use rye flour added a 
little at a time to boiling water to a good working 
tbickne�s. If to be kept add a little oil of cloves. and 
for extra adhesiveness a handful of glue may be added 
to each pailful while still hot. The healing must be 
done carefully, to avoid burning. 

(725) Amat-eur Photographer.-Theeom­
pound will not produce a photographic lil{bt. The sim_ 
plest device is to blow 15 grains magncsium powder up_ 
ward through a flame of alcohol. There are lI,weral 
lamps on the market for this purpose. 

(726) L. M.-The lowest fluid tempera­
ture alloy made from metals that are solid at ordinary 
temperature melts at 150" Fah., and is made by mixing 
12 parts tin, 25 parts lead. 50 parts bismuth, 13 parts 
cadmium. This melting point can be reduced to 1&:1° 
by adding 2 parts mercury. 

developing pictures, and when we tried to wash it out. 
it became brighter. A. We fear thtJ stain is ineradica. 
ble. Possibly vinegar might restore it. AU depends on 
what the dye was which was affected, and no remedy 
can be given that will work for all conditions. 

(738) J. W. E. writes : 1. Will you in· 
form me whether there is any way of ascertaining tho 
weight 01 cold air in a small space, say 1 in. square? A. 
To make the determination directly requires very 
delicate apparatus and cOllsidcrahle manipulative skill. 
100 cubic inches of air at 60" F. and 30 inches barometer 
weigh 30'935 grains. 2. Also the difference in weight 
between hot and cold air, if any. and the weight or each 
in the above space? A. As a gas is increal'.t:ld in tern. 
perature it expands dr of its volume at 320 F. for each 
degree of elevation, and hencc a given volume weighs 
less as the :temperature rises, if the pressure is con. 
stant. Thus a cubic inch of air at 329 F. would weigh 
nearly 32M grains. 

(739) E. L. W. asks : 1. In making a 
plunge battery as described in SUPPLEMENT, No. 157, to 
be used for a small electrotyping ontfit, which plates 
would give the bcst results-the silver or carbon? A. 
Carbon is the best for a plunging battery, but we would 
not recommend a. plunging battery for electrotyping. 
Better use a large Bunsen battery. 2. Should the carbon 
of one cell be connected with thc zinc of the other, and 
80 on? A. Should you determine to use the pluTJging 
battery for electrotyping, it would probably be better 
to connect all the zincs together and all the carbons to­
gether. 

(740) C. F. W.-A galvanometer is of 
little value in measnring secondary currents of high 
intensity. Probably the best way to ascertain the 
strength of a secondary current is to measurc the leo]:!:th 
of the spate it is able to leap across. 

(74)) F. P.-The years 1700, 1800. and 
1900.6re not leap years, as arranged in the Gregorian 

(728) E. G. H. asks how the phosphor- calendar. This arrangement makes the integral day 
escent substance known under the name of Canton's !fivision of the year through the centuries with the 

'least possible error. phosphorus is prepared, also give name of books treat-f 

(727) J. M. W. asks how many lamps of 
eight_candle power would simple electric motor run if 
turned into a dynamo. A. Probably not more than one 
or two. 

ing upon or referring to phosphorcscence, stating when! (742) H. L. asks : Of what kind of iron 
said books may be procured. A. You will find the sub- are the rings of the armature core in the 8·light dynamo 
ject of phosphorel!cence treated in the manuals of phy- made? Are the pins that secure the series of rings and 
SICS and in treatises on light. We also gJve you as re- wooden core to the shaft insulated, and how, or are 
ferences the following: SCIENTIFIC AMERICAN SUPPLE- they wood? A. The rings of the armature are made of 
MEI1T, Nos. 229, 497, 539.249. Canton's phosphorus was wrought iron. It is not necessary to insulate the pins. 
made by ignitinit in a covered crucible at a strong heat They are put straight through the armature ringa and 
sifted calcmed oyster shells 3 parts, sulphur 1 part. the shaft. 

(743) H. B. M. asks how to kill blue 
grass growing between bricks around the lawn? A. 
Wash the brkks with salt watcr or strong solution of 
soda. 

(744) F. A. writes : In making electric 
motor as described iu SCIENTIFIC AMERICAN, March 7, 
1888, No. 16 cotton·covered wire is rather hard w work; 
would not the ordinary office wire be sufficient. If not. 
please state for what reason. A. You may use No. 18 
cotton-covered wire on the armature of your motor, if 
you prefer to do so. Office wire will not answer on 
account of the thickness of its insulation. It will not 

(729) A. M. asks : 1. What is a prime 
couductor? A. The prime conductor is-the portion of 
an electric machine which receives the charge from the 
generator. 2. Can a motor be driven by a current de­
rived from an electric Leyden jar? A. Static:electPicity 
is not adapted to the driving of motors. Rotary mo­
tion may be produced by the static discharge, bu(the 
power developcd is very slight. 3. Could a discharge be 
derived from a Leyden jar coat.ed with silver or gold 

.leaf instead of tinfoil, and would the electricity be 
stronger by so coating? A. A discharge would be 
obtained. The material ot the coating has little effect 
upon the charge. admit of winding the required amount of wire i n  the 

What is the allotted space. (730) T. J . . F. writes : I. 
best varnish-tO use with bronze powder so as to make a 
liquid gold solution! I have tried copal, shellac, and 
sandarac and mastic in methylated spirit, but in a short 

e verdigris appears and spoils the mixture. I want 
to keep it bottled np ready for use. A. For bronze 
powder varnillh, see .Ilnswer to query 378. in SCIENTIFIC 
AMERICAN of February 23. ]889. 2. How can I harden 
and temper small thin circular saws, from an inch 
diameter, so as to keep them perfectly flat? A. The 
plates are hcated to a light cherry red and plunged into 
a bath of whale oil, resin, taJiow, and beeswax. They 
are rubbed off with sawdust, and Rre very brittle and 
full of buckles. They are placed between tempering 
dies, hot plates pressed together by hydranlic pressure. 
and flattened while thus heated until the temper is 
drawn tu a blue. This :lIattens them permanently, but 
after this they are generally hammered to equalize the 
tension. The operation is dee:cribed in the manuals. 
such as " Grimsha.w on Saws." $4. 

(731) T. A. asks whether all manufac­
turern of dynamos use double·cove�ed copper wire or 
single, And why. A. Both kinds are used. The 
double·covered is preferable in most cases, as tbe heavy 
covering prevents short.circuiting. 

(732) G. T. B. asks : 1. What is the spe· 
cificgravity of kerosene oil? A. 0'730 to 0'850. 2. What 
effect will water or oil have on a steel or brass sprinjl; if 
immersed for a con:o.iderable len,!:th of time in either? 
A. Oil will have but little effect. If a vegetable oil, it 
may tend to corrode steel a little. Water will oxidize 
�teel, but will not affect brass. 

(733) W. N. asks for the best composi­
tion of glue etc., for caeting plaster omaments. A. 
Use glue, water, and molasses made up as for printers' 
rollers. 

(734) A. M. K. asks : What ingredients 
are used in making a hght-colured furniture polish? A. 
Mix 1 pound olive oil, l pound oil of amber, 1 ounce 
tincture of henna. 

(�) T. H. L. asks : Are aniline inks 
simple solutions of the desired color. or is gum or any 
ot,her substance added? How many grains should be 
added to a quart of water to make a eood ink? A. They 
are simple aqueous solutions; 1 part of the desired ani­
line color is enough for 80 to 200 parts of water, differ­
('ntcolors bavIng different intensities. If desired, 1 part 
of dextrine may be added to 100 parts of the duid. Do 
not use gum arabic. 

�78th G. A. F. asks for a recipe with 
cdrrect proportions of ingredients for making a good 
Ilquid glue such as bookbinders use in the manufacture 
of tablets. A. For 50 lb. of tbe best glue (dry) take 9 
lb. glycerine. Soak the glue for ten minutes and heat 
to solution and add the glycerine. If too thick, add 
water. Color with amline dissolved in alcohol. 

(737) J. M. W. asks how to take a stain 
or bri�ht spot out of a carpet, made by spill ing sal soda 
on it. it waa a pruparaUon ot aal .odtt. and water for 

(745) G. B. asks : 1.  If better results 
would be obtained by using two wires wrapped side by 
side in the primary coil of an induction coil? A. The 
second wire would not improve the results. 2. Does 
the intensity of the secondary current depend on the ex­
\.ent to which the core ie magnetized? A. Partly upon the 
magnfltism of tha core, IUld partly upon the length of the 
secondary. 3. Could the current produced by a mag­
neto-electric machine be utilized in running auother 
machine of nearly the same size and construction? A. 
This could be accomplished by using a commutator to 
convert the current from an altcrnating to a oired 
current. 4. What is the best and cheapest way to con­
struct an induction coil to give a. spark an inch and a 
half in length? A. For information on the construction 
of induction coils, consult SUPPLEMENT, No. 160. 

(746) R. H. S. asks how he can make 
liquid hydrol1uoric add, and what is there he can rub 
ovcr the etching so as to make it more distinct? A. 
Distill a mixture of 1 part fiuorspar and IJ.2 parts suI. 
phuric acid in a lead retort, collecting the distillate in 
water. It may be concentrated by distillation from a 
platinum retort; water lirst comes off, and afterward the 
stronger acid. It must not touch glas!l or silica. To 
make etched marks more distinct. rub th·e surface with 
dry cinnabar or Venetian red and polish with a dry cloth. 
It is a very dar.gerolls material to work with, and it is 
better to buy it ready made. 

(747) C. F. H. writes : Will you kindly 
inform me through your paper how I can (loften a hair 
brusb which I have, and which is too stiff for useP It 
being u. very good one, I thought I might be able to 
�often it instead of gOing to tbe expense of another. 
A. Try washing it in water containing 10 to 25 per cent 
of glycerine. 

(748) E. G. asks : 1. Will a paraffined 
wooden tub do for outer vessel in SUPPLEMENT, No. 
149. battery? A. We recommend porcclaiu or glass. �. 
Give connections in Bell telephone armature. A. See 
SUPPLElIENTS on subject. especially 142 for telephone 
and 167 for calling mechanism. 

(749) H. P. asks : 1. Jf quicksilver is 
compressed, and confined sernrely in a 1-16 inch thick 
brass shell. and such IIheH containing it·be �ubjected 
to a white heat, would the mercury expand suffiCiently 
to fracture the shell? A. It would amalgamate with 
the brass and destroy it without the application of 
heat. 1f steel, iron. or platinum were used, with which 
mercury does not easily amalgamate, it would burst the 
envelope unless it were exceedingly thick. The force 
exerted by a solid or a liquid i n  expanding is almost 

irresistible. 2. Which of the acids is it that is found in 
green gooseberries, florrel, rhubarb, etc.? A. It is 
largely citric acid. 3. What quantity of chlorine 
would I require to bleach about 14 lb. of shellac at II. 
timer Would it be as cheap to purchase the chlorine ss 
to make it; I have stills and apparatus for all purposes. 
A. Rub 2 lb. bleachinit powder to a paste with water, 
atrain through linen, and wfl.llh residue with 2 pints of 
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APRIL 27. I88s>.] 'Idtutifi, !tuttiUU. 
lighting. We think it would be better if you were to 
employ a few ceUs of gravity battery aud a storage bat.. 
tery. 

(757) HA H.-For making emery 

water. To filtrate and washings add a solution 1 part 
of potash in 3 Qf water until no more precipitate forillS; 
filter. Two pounds of the shellac must previously 
have been digested in one gallon of strong alcohol. To 
this add, with constant stirring, the bleuching 801ution. 

After half an hour's standing add enough hydrochloric wheel: eee SCIENTI�W AlIERlCAN �UPPLKlIlENT. No. 

acid to give an acid reaction. The shellac is precipi. 
125. .... For prcscrVlllg paste add a h�tle �lum wa�er. ,3 

tated, and must be washed and kneaded in hot water z:;�
c�nt, or a few drops of ca�boltc aCid. SalIcylIc 

until the water passes off clear. It is then drie_d in ttJ" aCid IS also an �xcelleut preservative •
. 

3. For b1a.ck dye 

air. The filtrate may be neutralized by addltion
"

-;;r for I.
eatber: Bot!

. 

3 pounds logwood ChIP�. Mi to lpound 
. . fustlC shavmgs, m lM gallons water; bOil, fi1ter,and ap' caus�lc sod�. and the alcohol m�y be recovered from It ply to tbe surface of the leather. Then apply a wash by dlstlll.

ahon. 4. What wood 
.
IS met��1 alcohol madc solution of sulphate of iron. Dress the leather with from W��Cb Is usud for POll�ltlOg Spirit mto methyl· 

oil or varnish as required. 4. For a quick_drying clear 
Rted SPirits? A. Oak wood gives good results, �hough varnish use mastic dissolved in ether, or to make your 
Rny wood maY

.

be med. 5. Does n?t the cleetrlC cur_ shellac varnish clear, dissolve flne shellac in wood 
rent'':''hen passlO� a long

.

acopper w
.
ue, pass through the ulcohol and allow it to settle in a bottle and decant the exterIOr of the wire for Its course 10 prefereuce to the clear varnish. The muddy varnish is too thick for lac_ core of the wire, or equally throughout thc wire� A. quer work. It is made for painters' use. Under ordinary conditions (dynamiC electricity) equally 

throughout the wire. 6. Has it ever been decided that 
the electric current flows only in one direction when in 
complete circnit, and that it is from negative to positive 
pole? A. No. There is no flow except 1I.S a matter of 
convenience in nomenclature. 7. Wculd a new dcpar. 
ture in carbons (for street lamps). which would yield 
twice the amount of light given by those now in use 
(with the same dynamo power), be advisable, even 
though such new make of carbons lasted only half time 
the present ones do. and cost the same at fir�t? A. 
It might seem doubtful, because the grcat desideratum 
IS to have carbons last a long time. But tile line indi_ 
cated secms BO hopeful a one that it would probably 
well rcpay work and invcstigation. 8. I notice sheets 
of [mica are nevcr used for photographic plates for 
negatives; is there any good reason tl1at unfits them for 
preparation for tl1at purpose? A. They are rarely clear 
enough, and if lar� arc very (lxpeD!liv� and are also 
friable. 9. How conld I silver fluted dfJ.d convoluted 
glass articles with quickSilver? I manage sheet glass all 
right after the old method, but fall with irregular sur_ 

(758) L. J. writes : A ball falls 64 feet 
from the mast of a moving ship to the deck. During 
tbe time of the fall, tbe sbip moved 24 feet. Represent 
the actual path of the ball. Find its length. A. The 
ball will fall vertically from the mast to the deck. as a 
plumb line would hang, save vanation by the wind. In 
relation to a stationary vertical line, the path of the ball 
would be parabolic. having the vertical line at the 
moment of starting as the axis, with the accelcration of 
fall and the motion of the ShlP as co·ordinates. By 
working out the co-ordinates for moments of' flight you 
will obtain the t�ue length of the cnrve. 

� Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad· 
way, New York. 

TO INVENTORS. 
An experience of forty Ye!lors. and the preparation of 

more than one bundred thousand applications for pa­
tents at home and abroad, enable us to understand the 

faces; is there any way of brushillg it on to the glass in iaws and practice on both continents. and to possess un­
the shape of a sort or mercury paint? A. Sec query equaled facilities for procuring patents everywhere. A 
438, SCIENTIFIC AMElUCAN, March 16, 1889. 10. I wish synopsis of the patent laws of the United States and all 
to cut or turn a hole with radiated grooves through a foreign countries may be had on application, and persons 
block of boxwood. not a screw worm hoIe, but a sort of contemplating the securinli\' 0.1' patents, either at home or 

abroad, are invited to write to this office for prices, ratchct cycle groove, each groove to be uniform. now which are low. in accordance with the times and our ex_ 
could I do so? A. This you might do with a hand tool, tensive facilities for conducting the business. Address 
groove by groove, or cut a special cbaser with straight MUNN &: CO., office SCIEN�IFIC AMERICAN,861 Broad_ 
cross·cut teeth. 11. 'What is the rule followed for way, New York. 
si)?hting rifles? I bave two of different makes: the for� 
�ight on one is merely a pin's head and the back sight 
lIery low for 200 yards; whereas in the otbcr the for� 
eight. is a semi·disk standing up quitc an inch, with a 
back sight also very higb. I can f;!core equally as well 
with either. at 200 yard�. A. The sbape of rifle sights 
Is largely a matter of personal preference. Certain 
forms are generally eonsidercd more accurate than 
others, and sometimes may be .. barred " or disallowed 
in matches. 

������==== 

INDEX OF INVENTIONS 
For which Le"er. Patent or the 

United State. were Granted 

April 9, 1889, 
(750) G. S.-The soldering liquids are &ND EACH BEAKING THAT DATE. 

for making a perfect contact of the metals and their 
NlSY flow. Heat of a soldering copper is necessary for 
melting the tin and flowing it upon the surface. 

(751) A. B. asks : Is there any way to 
}lrevent the corrosion of the connections of the carbone 
of a Greuet battery? A. IIeat the cnds of your carbons 
and apply paraffine, allowing it to eoak well into the 
carbon. This will prevent the solution from reaching 
the elcctric connection of the carbon. Care should be 
taken to prevent the paraffine from reaching thc por_ 
tion of the carbon wbich extends into the solution. 

(752) B. F. A. asks : When a weak 
solution (say 1 to 2 per cent) of copperas, protosulphate 
of iron. is mixed with decllying vegetable or animal 
matter, what arc thc principal reactions tbat take place? 
{ 1I0tice that copperas is an effective deodorizer, but do 
not uuderstand its action. A. Your question is a diffi_ 
cult one. Offensive putrefaction is due largely to germs 
and low forms of bacterial life. Copperas is poisonous 
for tbese organisms, and so prevents decay. 

(753) H. W. D.-So many young men 
are entering- the field of electrical engineering. that you 
Will fiud it very hard to find a position. You should 
be willing to take any pla(le that is in tbe electrical de­
partment, even if it is mcrely in charge of lamps or in 
the dynamo room. Wages will be low, work perhaps 
llisagreeable to you, and the working up process will 
depend partly on your own activity and knowledge of 
the science and partly on opport:mity. You will be in 
competition, morcovcr, with technically educated mcn. 
Having secured a plaee with some company, you should 
rcad and �t!ldy assiduously. Tbe addrcsses of com_ 
panies can be procured from electrical journals' advcr· 
tising pages. 

(754) A. E. S.-Make your magnet cores 
of eoft iron threc.eighths of an inch in diamcter and 
one and one_quarter inches long, and wind the cores to 
the depth of the diameter of the core with No. 24, wire. 
We thiuk that with a magnet of this kind you will 
have no further trouble with the bell. 

(755) R. M. asks : 1. Will the dynamo 
explained in the SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 161, run iucande8cent�lamps� If so, how many and 
of what power 1 A. It will run tbree five·candle power 
lamps of low resistance. 2. 'Would the current running 
tbrough a one·eighth inch bare wire on a clfcuit of 1.!>1i 
milee, lighting about 200 Edison 16 candle power incan_ 
descent lamps, be strong cnougb to cause death if a 
person shonld take hold of one of those wires? A. 
Probably not, but we would not advise the bandling of 
lluch wires. 

(756) W. N. B. writes : In producing an 
electric light of � to 1 candle power, would it not be 
less expensive at the end of a1year to use an induction 
coil witb one or two good cells of battery than to nse a 
large power of battery alone? I wish to prodnce 
enough Iigbt to illuminate the front of a safe just so it 
will be visible during the night. A. You would gAin 
nothing in economy by the nse of an Induction coil in 
the manner proposed. Tbe only advantage of an induc· 
tion r.oil in electric lighting is in the distribution of the 
current. It permits of using a current of high poteniial 
on tbe line wires. and of reducing it at the point of use 
to a current of low potential @ultable tor IIlcandescent 

tSee note at end of list about caples of these patents.] 

Advertising cards, preparing deSigns for. T. P. 
Heinemann . . . . . . . . .. . . . . . . . . . . . . . . . . . . ...... . .. . 401,1& 

Advertisinli\' device. Goodwin &; Chase . . . . . . . .... . .. 401,158 
Ali\'ricultural implement, R. Owen . . . . . . . .. . .. .. . . . . .  401.297 
Armature for dynamo·electric machines. E. 

Thomson . . .. . . . . .. . . . ... . . . .. (00,973 
Armature for electro_ma.j;{nets, J. Geary .. . ......... 401.152 
AUli\'er, post hole. N. Newman . . . .. . . . . . . . . . . . . . . . . . .  400,93!l 
Automatic gate. W. H. Miller . . . . . . ................  4OO,9&> 
AutomRotic gate. J. C. Rock . .. . . ................ .. .  400.952 
Awnin2' frame, C. M. Ashby . . . . . . . . . . . . . .... ...... ...  401,llU 
Axle, cal' wheel, G. W. Jones . . .. ...... . ....... . .. . .. 401.2BO 
Baby jumper, A. W. Gray . . . . . ........... ............ 401.266 
Back and Ieii\' brace. J. H. Smith . .................... 401,223 
Bag. See Feed bag. 
Balinii\' press, W. H. Het'Oey . . . . . .... .. ..... ...... . . . 400.912 
Baling press. W. J. H. Knappe .... . . . ....... . . . .. . . 401.171 
Haling press. J. La Dow ... . . ... . . ... . .............. . 400,922 
Bar. See PillCh bar. 
Bars or rounds of steel or iron, manufacture of, S. 

McCloud . . . . . . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :&00.931 
Basket cover fastenlnli\'. fruit, F. Burns . . . . • • . • . . . .  401,002 
Battery. See Galvanic battery. Secondary bat-

tery. 
Bed bottom, sprinli\'. J. M. Davit> . . ... . . .•• •• .•. .•. . . .  400,900 
Bell, electrical call, J. G. Noyes . . . . . .. . .. . . . . . .. . . .. (01,291:1 
Belt fastener. J. B. Norton . . . . . . . . .. . . ... .. .. . . . . ... 401.2Ol 
Bicycle. D. A. Babe . . . . . . . . . . . ...... .. ... ......... . . 401,1O() 
Bin. See Flour bin. Wine bin. 
Blast furnaces, tlux feedinli\' apparatus for, N.,A. 

Pratt.. . . . . . . . . . . . . . . .  . . • . • • •  401.063 
Block. See Paving hlock. Tackle hlock. 
Board. See Wash board. 
Boiler for heating purposes. I. B. Potts . . . . . . . . . . .  401,300 
Book and hook cover. I. Reed . . . . . . . .. . . . . . . . . . . .... . 401,210 
Book c!l8e, R. W. Lovering . . ' " . . . . . . . . . . . . . . . . . . . . . .  400.926 
Book. memorandum, M. F. Berry . . . . . . . . . • • . . . . . . .  401.115 
Book, pocket check and form, E. Fanning . . . • ••••• 401.324 
Book support, J. W. Coultas .... . . .. . . . . . . ... . . . . . . . .  401.Oll 
Boot or shoe, B. A. Pillow.... . . . . . . . . .. . .  . . . . . . .... 401.Dfll 
Boot or shoe. rubber. E. F. Bickford . . . . . .. . . . ... . .  401.246 
Bosom form. J. W. Greene . . . . . . . . . . . . . . . . . . . ... .. . . .  401.028 
Bottle neck�. tool for forming, W. A. Caswell . . . . .  400,8!l8 
Bottle stopper, S. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,927 
Bottles, means for facilitatlnJ<: the openlnll' of in-

ternally stoppered. Barrett & Varley. . . . . . . . . .  400,892 
Box. See Paper box. Work box. 
Brace. See Back and leg brace. Drill brace. 
Brake. See Cur brake. Vehicle brake. Wagon 

brake. 
Brake handle, S. A. Burns . . • • • . .••••.• . • • . . . • . •••••• ,101.003 
Bread raiser and kitcben saie. combined, D. 

Penh: . . . . . . . . . . . .. . . . . . . . . . . .......... . .. ... . . . . ... .  401.055 
Brick, T. Thorn . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . .  400.974 
Brick. incrusting, J. C. Anderson ... . . . . . .... . . . .... . 401,008 
Brick kiln furnace, C. M. Keep . . . . . . . . . . . . . . . . . .. . . .  401,172 
Brlck�. etc .• incrusted with metal. J. C. Anderson 401.097 
Huckle, D. B. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,891 
BuHdinli\' blockS or pavlnJ<: tiles, frame for, B. W. 

Belden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .... .... . . . . 400.996 
Bundle carrier. F. HlCkmann . . . . . . . . . . . . . . . . . . . . . . • •  401,032 
Burner. See Gas lighting burner.WHydrocarbon 

burner. 
Butter mould, H. I. ·Carver . . ... . . . ......... . ... . . . . .  401,1;j() 
Butter worker, H. I. Carver . . . . . . . . . . .. . .. . ... . ... ...  401.129 
Button, G. H. Thomas . . . . . . . . . . . . . . . .. . . .. . . . _ . . .... . 401.004, 
Button. campalli\'n. Wlnterdorf & Reymond . . . .....  401,004 
Cllble. wire. Batchelor &; Latch . . . . . . . . . . . ........ . . . 401,112 
Calorimeter.·steam, G. H. Barrus . . . . . . . ............ 401.111 
Cam. A. D. Woodmansee . . . . . . . . . . . . . . . . . . . . .. . ... . 401.:r.ao 
Car brake, H. N. C{)ffin . . . . . . . . . . . . .  . . . . . . . . . . . . .. .  401,252 
Car couplmli\'. G. W. Campbell _ . . . . . . . . . . . . . . ......... 401,251 

Car coupling, M. M. Carmoua y Valle . . . . . . . . . . . .... 4OO,0CIS Gas burners, apparatus for jlli\'Ming. A. A. Lister •. 401,lSi 
Car coupling, (t. I. Hampton . . . . . .. ... . . . . . . . . . . . . .  401.160 Gas engines. ij;:nitinli\' apparatus for, L. C. &; B. 
Car COUplinli\', C. A. McDou,ll;all ... . . ............... . 401,046 Parker . . . .. . . . . . . . . . . . .... .. .. . . . . . ......... .... ...  401.'<1Q,I 
Car coupling, J. I •. Monasmttb ........... . . . . .. .. .. 4{ll,IOO Gaa ligbting bUrner, electric,J. Geary . .. . ....... .. . 401.158 
Car heater, Mead &: Thomson . ................. . ..... 401,194 Gas pressure rejlulator, W. H. Metcalt ....... . . . . . 401,(HS 
Car partitions, chain for stock, B. C. Hicks • • • • • • • .  401,274 Gate. See Automatic gate. 
Car, stock. J. IL Wilsoll . . ........................... 401.091 Gate, C. Chiddister . . . . . . . ...................... . . . . . . .  4OJ,0ClB 
Curs, apparatus for heating railway, G. H. Benja_ Gate, J. H. Tudor . ........... . ....... . . ............ . . .  4OO.!mi 

min . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,245 Gate, T. Tyson .. . . . . . . . .... .... . .. ... . . . . .... ...... . ..  401,315 
Cars, bearing for street,D. G. Grant ......... .... . .. 401,159 GearlnJ<:. driving, J. C. Whitford . .. . ........ . . . .. . . .  400.981 
Cars. brake shoe attachment for railway, G. A. Gearing, frictional, G. F. Evans . . . . . .• ••••• •••.• . . . .  401,018 

Diedel. ........... . · . .. . . ... . . ........  0 .. .......... .  401.257 Generator. See Steam generator. 
Cars, heating street. W. H. Patton ..••••••••••••••• 4OJ.,200 GI!l8sware, apparatus for sbaping. J. Anderson ... . 401.0!l9 
Cars, lamp fixture and ventilator for raHway, J. Glove fastening. W. S. Rlcbsrdson . . . ....... 4OO.948. 4{l1,(flQ 

Williams et al  . . . . . . . . ....... . . ..... . . .. . . .......... 400.964 Gratn binders, band securing mechanism for. J. S. 
Cars, eafety guard for railw,ay, G. W. Remington .• 401.068 Davis . . . . . . . . . . . . . . . . . . . . . ...... . .... ........ . . ... . 401,013 
Carrier. See Bundle carrier. Harvester shea! Grain drill, C. J. Fendel . . . .......... ................. 401.922 

carrier. Grain drllJ,J. W. Rhodes ... ...................... 4(X),947 
Case. See Book case- Grain separator. H. Stoker ........................... 400.965 
Caster, G. D. Clark .................... " ............... 400,899 Grinding machine. W. S. Robbins . . . ... ...........  401,212 
Casting S-straps. core for. J. Z. Gilford . . . . ...... . . .  401,026 Grindinli\' machine. surface, Hyde "" Horner ....••.  401,278 
Chain and uncouplin" device therefor, door, H. Guard. See Snow guard. 

Maul . .. .... . ... ............ ...... .... . . . . . . .. . . . . . .  400.930 HaIr curler. F'. �·aust ........... ......... . .. ......... . 400,� 
Chair. See Oscillating Chair. Swltcb rail chair. Hair plucklnJ<: machine, J. H. Brierley .... . . . .... . . . 400,894 
Chute Indicator, coal, J. Elder . . ........ .. . . ........ 401,140 Halter. J. Dunn.. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  401,017 
Cigar bunching machine, S. A. Shepard .. . . ••••. •• 401,0'{6 Handle. See Brake hlU]dle. Cutlery handle. 
Cigar bUnching machine. J. H.. Williams ....... ..... 401,Q!lO H3rness llook. D. E. Kempster . . . • . . . ..•.••. . . . . . . . .  401,173 
Cigar cutter and support, P. Kern . . . . . .... . . . . . . . . 401,174 Harrow, wheeled, McSherry &: Swope .... ..... ....  400.932 
Cigar making machlne.J. E. Smith . . . . . . . .. . . .... .. .  401,077 Harvester cut-ter, J. A. Blair . . . .. .. . .......... . ...  401,117 
Cigar wrapping machine, S. J. Flatow . . • . • • . • . • . . . •  401.147 Harvester frame. R. Brown . • • • . . •  , . . . . .•..••.• _ . . . •  401,127 
Circuit connecting device, J. C. Reilly . . .... . . .. .. . 401,CI61 Harvester sbeaf carrier. 1.. W. Ellis . .......... ... . .  401,2:J9 
Cleaner. See Cotton cleaner. Window cleltner. Hatchway, elevator. H. G. Hester ......... .... .. .. . 401.273 
Clevis, awnlnil, W. M. Brown . . ... . . . . . . . . .. . . . . ..... 400,895 Heater. See Car heater. 
Clocks. electric winding for torsIon pendulum, H. Heatinli\' apparatus. electriC. H. F. Watts ••••.•...•  400,97S 

Rahe . ... . . . ... . . _ ... . .. . . .... ........ ............  401.065 lIeel burnishinJ<: macblne, J. W. Carver . . . ... . ... . .  401.131 
Clother drier, C. D. Fuller . . . .. ......... ....... .. .... . 401,264 lIeel protector, F. H. Richards . . . .  , . . . . . . . . . . .......  401.0611 
Clothes line support, J. T. Crane . ... . . . . . . . .. . . . . . . .  401.2.');; lIlnJ<:e. W. S. Larimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.0.'l6 
Clutcb and tension machine, automatic. J. C. Bm._400,9'� Hinge. J. A. Turner . . . . . •.•• ••.••• . . .• . . .••... .•.. • 401.086 
Clutch. friction, King & Barnhart . . . . ...... . .. . . ... . 401,1'n; Hoe blank. G. B. Ely . . . . . .. . . . ....... . . . , . . . . . . .... . . .  4OO.0CI2 
Cocks.fioor key for. J. Powell . . . ..... . . ... . . . .. . .... 4OO,fI« Holder. See I.amp holder. 
Cocoa, preparinli\' sf)luble, H. Stollwerck . .. . . ...... . 401.311 Hook. See Harness hook. Snap hook. 
Coffin plate,J. H. spicer . . . . . . .. . . . , . . . . . . . . . . . . . . . .  400.008 Hotbeds, lili\'ht bolder for, W. De Caux .............  401.137 
Coffins, frame for the pillows of, C. Krauser: .... . . 401.284 Hub. wheel. E. C. Roberts .. .. . . . .. . ....... . .. . . . ... . 401,:M3 
Commutator bars, flttinJl, F. Bailley .. . .... . . . . .. . .  400.994 Hydrocarbon, apparatus, J.lf. Seery ........ . . . ..... 400,959 
Condults, leadlnli\'-in apparatus for, J. A. Seely .... 400,!l;)8 Hydrocarbon burner. J. Akin . . . . . . . . .... . ...... . ... . 400.889 
Cone dnster for fibrOUS substances, Jf. G. Sargent. 400.953 Hydrocarbon burner, E. W. �·ellowes . . . . . . . • . . . • • •  401.021 
Cooking apparatus. portable, H. It·ricker . . . . . . . . . • .  401.261 Hydrocarbon burner, W. L. Fisher . . . . . . . . . . . .... . . .  401.149 
Cooler. See Water cooler. Hydrocarbon burner, A. F. Fletcher . . . . . . . . . . . .... .  4OO,\J05 
Copper from coppel' pyrites, extractinll'. J. Perino 401,066 Indicator. See Chute indicator. Power Indi-
Corn busking implement, J.)L. Culberson . . ........  401.012 cator. 
Corset, 1>'. E. Denzel . . . . . . . . . . . . . . ....................  401,015 Induction coU and self·inductive apparatus, E. 
Cotton cleaner. seed. W. M. Wilson . .......... ... . . 40J.(J92 Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.•• . . . . . . . .  400,972 
Cotton li\'ins. brush cylinder, I. F. Brown .. . .. . . . . .  401,124 Induction machine, static, H. Glaser . . . .. . . . . . . .. .  401,lii6 
Cotton pickinli\' machine, T. J. Gray_ ... .......... . . .  401.268 InsulaUnli\' and coating compound, A. De Flga-
Coupllng. See Car coupling. Pipe coupling. nlere . . . . . . . . . . .. .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 401,04 

. Thill coupling. Iron. See Wagon box corner iron. 
Crusher. See Ore crusher. Jack. See Llftinli\' jack. 
Cultivator.�B. l!'. Berger . ......................... . .. . 401.114 Key blanks, manufacture of, C. M. Burgess . ....... 401.247 
Cultivator. 1>'. W. Kirkbride . .. . . .. . . ......... . .... . . .  401.178 Knife. See Pocket knife. 
Cultivator for lilted, corn. H_ B. Kinli\' . . . . . . . . . . . . . .  4\11.177 I.abeling machine, can. W. Lee . . . . . . . . .. . . . . ..... . . . 401,039 
Cultivator. plow. etc .• combined. A. B. McBride . .  401,(U5 Lace pin fastenlnll', M. E.Oppenbelmer ••.• • . . . . . . .  401,053 
Cup. See Sponge cup. Lampfilaments, manufacture of incandescent. T. 
CUspidor, D. H. Murphy ... . .. . .... .......... . ...... 400.938 D. Bottome . . ..... .... . . .. . . . . . . . . .. . . . . . . . . . . . . . . 401,120 
Cutlery handle, table, W. W. Lee . . .. ..... . .... . . ...  401,181 Lamp bolder, piano, L. Pray . . ... .. .. . . .. . . .. . . ...... 401.Q64. 
Cutter. See Cigar cutter. Ha.rvester cutter. Lamps. attachment and oil filler for, J. G. Seltzer. 401.075 

Tube cutter. Lantern. tubular, L. F. Betts . . . . . . . . . . . . . . . . . . . . . . . .  401,116 
Damper, stove pipe, F. W. Hoefer . ........... ... . . . 401.166 Last, J. Reeson . ... . ......... . .. . ............. . . ..... . .  4OO.!l!I6 

Desk or cabinet. W. H. Travia . . ................ . . . ..  401.314 I.atch. O. A. Jenison . . . . . . . . . . . . .. . . . . . . . . . . . . . ....... 401.169 
Db"ger. See Potato dl/zger. Lath sawinii\' machine, D. S. Abbott . . . . . . . . . . ... . . .  400,991 
Door spring. J. II. Williams . . ... .................. . .. 401.319 Lawn tennis net, F. W. Taylor . . . . . .. . .... .... ......  401,082 
Dredj::lnli\' bucket. C. A. Morris . . . .... .... . ........ . . .  400,936 r.td for receptacles, C. W. Elliott . . . . ................ 400.001 
Dress form, A. McDowell . . . . . .. . . . . .. .... . . . . . . . . . . .  401 19'� Utter. See Track lifter. 
Drier. See Clo�hes drie,r. Fruit drIer. I.ifting jack. J. A. Boice . . . .. . . . . . .. . . . . ..... . . .. _ . . .  401,119 
Drill. See GraIn drill. Lightninli\' arrester. E. Thomson . . . . . . . .  , . . . . . . . . . .  401.085 
Drill brace. T. C. Massey .... . .......... ......... .. . . .  400,928 Llli\'htning conductor for wire fences, F. E. Wood. 401.005 
Dropper !:!pout, S. P. Denison ............. .... . ...... 401,25G I Liniment, J. A. Achard . . . . . . . . . .. . . . . . .. . . . . . . . . . . .. 4OO,m 
Dye. yellow. E. l!'rank . . . . . .•... . .•••••••••• • . .• . . . . . .  401,024 Lithographic and zincographlc presses, damplnli\' 
Dyeing.vat, J. W. Greaves . . . . . . . . . . . . . . . . . . . . . . . . . .  401.027 apparatus for, A. Genet . ... . . . . . . . .. . . . . . . . . . . . . .  401.025 
Educational apparatus. A. L.lManning . . . . . . . ... ...  401.048 LOCk. See Nut lock. Seal lock. Trunk lock. 
Egg beater, C. l!�. Pfau . . . . . . . . . . . . .. . . . . . . . .... . . ... . . 401.058 ·Locomotive,air and gas, A. Scbmid et al ... . . . .. .  400,218 
ElectriC circuit testing device, M. Robinson . . . . . . •  400,951 Loom. lappet, Hodges & Lonergan . . . . • . . . . . . . . . . . .  400,915 
Electric engine system:reciprocat.ing, C. J. Van Loop tie for decorative [scarfs or similar articles. 
... Depoele . . . . . . . . . . . . . . . . . ........ .. . . .. . . . . . . . . .. . . .  401,231 J. Muller . ... . . . . .... . ...... . . .... . . ..... . .. .. . . . .. . 401,051 
Electric lights, device for supporting and operat- Mall pouch, C. W. Miller . . • • . • • • . • • • . . • • • • . . . . . • . . . .  401,100 

lng, Russell &: Drake .. . . . .. . . . . . . . . . . . .... . . ......  4Ol.3IM Mat. See MetalliC mat. 
Electric machine, dynamo. E. Weston . . . . ......... 401.318 Mattress, pillOW, etc .. spring. A. J. Lytle . .. . . . . ... . �01.�7 
Electric machine. dynamo or m&lilneto, E. Weston 401,317 Mattress. woven wire, R. Preuss . . . . . . . . . . . . . . . . • . .  401.3(11 
ElectriC machine regulator. dynamo, C. J. Van Me!l8uring stick, extensible. C. M. Mumford . . . ... .  40l.2!1� 

Depoele . . . . . . . . . . . . . . . . . . .. . . . .. .. . . . . . .. ........ . 401,230 Meat choppinl{ machine. F'. Bloomqvlst . . . . . . ... .  4(X).!�1.1 
Electric meter. A. H. Manwaren .. . ... . . . . . . . .. . . .  401,191 Mechanical and electro.maJ<:netic motor. com-
ElectriC meter, W. It'. Smith . . . .. . . .  _ . . .. . . . . . . . . . . . .  401,226 bined, C. A. Randall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.2!l7 
ElectriC motor, alternating current, E. Thomson •. 400.911 Medical apparatus. electro, J. J. Lewin ... . . . .. . . . .  401.llil 
ElectriC motors, regulation of, F. Baln . . . . . . . . . . . . .  400.800 Medicated felt, A. F. Machold . . ... . ........ . .. ..... 401,1811 
Electrical conductors, apparatus for laying, W. F. Metallic mat, A. M. Reeves . . . . • . .•••••••••••••••••.. 401,066 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,225 Meter. See Electric meter. 
Electrical conductors, conduit for. G. H. &: K. C. Middlinli\'S purifier, H. A. Barnard .................. 401,U2 

Uilletle . . . . . . . . . . . . . . . . . .  _ . . . . . • . . . . • . . . . . . . . . . . .  401,155 Mill. See Roller mill. 
Eiectriclty, system of transmlttin&, and distribut- MOUld. See Butter mOUld. 

inli\', S. C. C. CurrIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.255 Mauldinii\' machine. sand. W. E. Bird . . . . . . . . . . .... .  400,893 
ElectriCity to propel vehicles. apparatus for the Motion. device for converting. C. E. Armstrong . . 401,103 

application of, F. Wynne . . . . .  . . . . . . . . . . . . .  . . .  401,322 Motion from heat produced by liquid or gaseous 
Electrodes:for secondary batteries. preparing, W. fuel, obtaining. J. Harli\'reaves . . . . . • . . . . . . . . . •.. 401,162 

Main . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 401,291 Motion, macblne for imparting. J. J. Iten . . . . ... . . .  401,168 
Elevator safety device. P. G. Backman . . . . . . . . . . . .  401.106 Motor. See Electric motor. Mechanical and elec_ 
Embroiderinli\' machine frame, J. Frey . . . . . . . ... . . . 401,200 tro-magnetic motor. Spring motor. Steam 
Eoglne. See Steam engine. motor. Th�rmo·dynamic motor. 
Engines, reverse link for'steam, Snyder & Deets .. 400.900 Musical instrument, automatic, T. A. Macaulay. 
Envelope and stamp moistener. A. J. Elias . . . . . . . . 401.141 . 401,16'1. 401,188 
Evaporating saccharine or other liquids, appara- Nail extractor. L. Baumeister . . . . . . . . . . . . .  ;·.,' . . . .. . .  401.11:J 

tus for, A. YounJl., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.2.'38 Nlppetll. S. E. Sell�ck .... . . . . . .... . . . . . . . . ... . . . . . . . .  «I1.:108 
Extension table. E. H. W. & H. W. Stahluth . . . ..  401,810 Nut lock, L. W. Evans . . ... ....... . . . . . . ........ . . ....  4OI.Ol!c1 
Extractor. Bee Nail extractor. Nut lock. B. Marshall . . . . . . . . . .... . . . . ...... . . . .. . . . . 401.044 
Eye bars, die for upsettinli\', W. R. Webster . . . . . . . .  400,977 on well bailer, T. A. Burkellow . . . .. .. . . . . . . . . ... _ . . .  400.896 
Fabric. See l<'ence fabric. Oiler, eccentric, J. & I. Roshong . . • . . . . . . . . •. . . . . . • .  401,072 
Faucet, self-closlnll', K. Maler,.,  . . . . . . . . . . . . . . .......  401.288 Ointment, C. V. Sutherland . . . . . . . . . . . . . . . . . . . . . . . .  400.9b7 
Feed bill/:", W. M. Brooke" . . . . . . . . . . . . . . . . . . . . ........ 401.001 Optical device for the observation of localities 
Feed reli\'ulator for roller mills, J. W. Wilson . . . . . .  4OO,� by reflection, E. A. Trapp . . . . . . . . . . . .. . . . . . . ... . . 401.229 
Feed trouli\'h. G. D. Burton. . . . . . . .  .. . . . .  . .  . . ....  401,249 Orange grader, A. Ayer . . . .. . . . . . . . . . . . . . . . . . . . . . . .. .  401,241 
Feeder, calf. W. L. Spencer . . ...... . . . . . . . . . . . ... . . . .  400,962 Ore crusher and metal separator. J. C. Wiswell ... . 400.988 
l!'ence fabric, wire, B. Searles .... . . . . . . . . . . . . . . . ... . .  400,954 Ore feeder. G. Johnston . . . .. . . . . . . . .... . ... . . ... . . . .  «11.0.'" 
Fence making macblne. Parker '" Landers. .  . 401.298 Ore roaster, C. J. Fendel . . . . . . . . . . . . . . . . . . .... . ... . . .  401.02.� 
Fences. li\'uard for barbed wire, M. B. Chappel\. . . .  401.1S.� O�cillating chair, C. E. Whittlesey . . . . . . . . ...... . . . . 401.089 
File, portable scrap, C. W. Taylor . . . . . . • . . . . •. .• . . .  400,968 Packinli\' ring. renewable, H. R. l<'rlsble . . . . . . . ... . . .  401.262 
Fliterlnli\' apparatus. B. }'. PerkinS . .. . . . . . . . . . . . . .. . 401,o.J7 Pall cover, G. l<'uchs . . . . . . . . . . . . ... . . . 400.!lOO 
I<'ire alarms. thermal circnlt closer for, A. C. Paint mixer, Schock & WansbrOuli\'h . . .. ... . . . . . . . . .  401.806 

Iwanowskl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.917 Paper box. D. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.009 
Firearm, breech_loading, W. Anson . . . . . .  � . . . . . . . . .  401.101 Paper. composition for waterprootlng and prepar-
Firearm. revolving. D. B. Wesson, . . .. . . .. . . . . ... . . . 401.007 inli\' sheathioli\' nnd building. Manahan & Gade .. 401.042 
]flshtnli\' reel!:1.lIne lJuide for, Moller & Raettlll' . . . . .  401,049 PRper machine, lace, G. Pac!. . . . . . . . . . . . . . . . . . . . . . . .  401,054 
Flour bin and sifter. T. F. Crary . . . . .. . . . . . . . . . .. . . . 401.2M Paper roll. toilet, O. H. Hicks . . . . . . . . . . . . .. .. . . . . . .  400,1'13 
Flusbinli\' urinals. etc., apparatus for. S. H. Paper roll, toilet, or wrappinli\', S. Whesler . .. . . . . . .  400.23:1 

Wrlllht . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 401,321 Pavement and pavinli\' brick. D. Harger . . . . . . . . . . . .  401.030 
Frame. See Awning frame. Embrolderinll ma- Pa'(inli\' block, R. B. Berrie . . . . . . . . . . . .. . ... . . . . . . . . . .  400.!1J'1 

Chine frame. Harvester frame. Spectacle Perforating machine. S. D. Layman . .. . . . . . . . . . . . . .  401,0:>8 
trame. Spectacle or eyei'lass frame. Spin- Photograpblc llrlnting frames, vili\'nettinli\' attach-
nlng frame. ment for. J. R.\Tewksbury . . . . . . . . • • • . . . . . . . . .. . .  401.08.'1 

l<'rult drier, F. Altman ... . . . .. . . ... .. .. .. . . . . . . ..... 4OO,!l9lI Planas, key levelinli\' device for. C. H. Smith . . . . . . .  401,3(19 
Fuel magazine, Greene "" Treman •••• . . . • . . . . . . . . . .  400,900 Picture, transparent. W. Read. Jr . . • . . . . . . . . . . . . .. . .  401,303 
Furnace. See Brick kiln furnace. Zinc furnace. Piles, etc., drive apparatus for, T. J. Harriman .... 401.0.31 
Galvanic battery. J. H. Phalan . . . . . . . . . . . . . . . .... .. . 401.059 Pinch bar. S. H. St. John . . . . . . . .. . . . . . . . . . . . . . ... . . . 400.961 
Galvanometer. standard tanli\'ent, E. Weston . . .. ..  400.980 Pinion facinli\' machine. I.earned!&!Murray . . . . . . . .  401,180 
Game apparatus H. L. J •. Smith . . . .. . . . . . . . . . . . . . . .  401,2'12 Pipe COllpllnlt. G. N. Riley . . .  " ... . . .  400.949 
Garment supporter, Boyle &; GateH . . . . . .. .. . . .... . .. 401.121 Pipe trap, exhaust eteam, T. Bnrkhard, Jr . ...... . .  401,:us 
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Pipes, securln.ll: rh:ld sockets In rubber. A" Do Timepiece. electric self.windlng, Carranza &; 
Schlesinger ............ . ........ . ... . .............. 400,956 Tinoco • • • • • • • • • • • • • • • • • . • . • • . • . • • . • • • • .  0 0  • • • • • • • • •  401,006 

Plaiting apparatus, C. F. A. Roell . ...... ............ 401,214 Tire, waa:on, A. N. Hopklns • • • • • • • •  o .. .... .... o • • • • • •  401,275 
Planing machine. metal, G. A. Gray . . . . . • • . . . • . . . .  , 401.267 'l'obacco tamp, and pipestem cleaner, combined, 
Planing machines, pressure bar fOr, G. W. Passel. 401.299 J. Strachan . . . . . . • . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  400,966 
Planter and drill combined, corn, A. J. CallawAY . •  400,891 Tooth. al'tifl.cial, C. II. Land • • • • • • • • • • •• • • • • • • • • • • . •  400,921 
Planter. corn and cotton, T. J. Cathey . • . . . . • ••. . . .  401, l:{2 Track layer, Roberts & caldwell • • • • •• • • • • • • • • • • • • . .  400.960 
PI(lw:c. adjusting device for wheel, A. J. Ventzkl . .  400.m1 Track lifter. J. '1'. Wlltfon/it • • • • • • ••••••••••• • • • • • . . . .  4{ll.,286 
Pocketbook. E. Schnopp . . • . • • • . • • • • • • • • • • • • . . . . . . . . .  401,'am Trap. See Pipe trap. 
Pocket knife, A. Wllzin . .... . ..... ............ 400.987. 401.093 Trough. See Feed troU/itb. 
Pot rest. J. Mcl,ean • • " . . . . . . ........ ..... . . . . . . . . . . .  WI.19a Trunk lock, H. B. Plumb ......................... 00. 4Dl,(J62 
Potato digger, J. W. Loree . . .. . . . . .. ... . .. . . , . . ..... 401.20,'; Truss, A. C. Haines . ... .. ..... ... .............. . ...... 400,910 
Powder duster. poisonous. G. B. Titus . . . .. , . . .....  401,31Q Tube cutter. Jerreld. Sr., & Barclay . . ... ........ . . . 401.279 
Power. See Water power. Tube or cl)ndult. G. H. & K. C. Gillette . .. . ..... . . . 401,154 
Power Indicator. E. Nixon . • • . . . • . . • • • . . • . • . • • . •  , . • • •  401.199 Tubing, apparatus for the manufacture of metal, 
Power testing machine, coin operated band, J. H. Flagler . ... . . .. . . . . . . . . . . . .. . . . ... . .  .401,143, 401,144 

Meady & Bosworth . . . • . • • . . • • • • • • • • • . . . • • • . • •  ooo •• 400,93.1 Tubing, apparatus for welding. J. H. l!'huder . . . . • .  401,146 
Preserving fruit, W. R. Baker . . . • • • • . • • • • • • . • • • • . • . •  401.109 Tubing, forming seamless. J. II. Flaaler . . . • . . • .••.• 401,145 
Press. See Baling press. Tubing, making metal, J. F. Flagler . •  ,. . . . . . . . . . . . .  401.142 
Printer's press point. J. W. Meese . .. . .............. 4{l1.I!J:o Valve, I •. Atwood . ... . .. . . ' "  . . . . . . . . . . . . . . . . . . . . . . . .  401.240 
Proce!l�ing apparatus. Hull & Hand . . . . . . . . . . .. . .. . 401,216 Valve controlier, electric. W. E. Noms . . . . . . . . . . . .  401.200 
Protector. See Heel protector. Skirt protector. Valve for Ras distribUting pipes. liquid safety. J. 
Pump, rotary, J. H. Parker . . . . ......... . . . . . . . .. . . . .  401.203 C. Conroy. . . . . . . . •  . . .. . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  401.136 
Punch. }o'. H. Seibel . . . ... . ..... . ........... . .... ' .. . . .  401,m Valve for tauks. cut-off, N. W. Krouse . . • . . . . .  _ . . . .  400,920 
Ran, R. D. Bacot . . . . . . . . . .. . . . .. . .... ..... . .. . . .. , • . .  401.101 Valve, hopper. C. Sturm . . . . ..... . . . .... . .. .. .. .. . . . . 401,081 
Railway crossinj.(' t;lgnal, J. H. young .... . .. . . . ... .  401.:-123 Valve reseating tool. P. J. Wright ... . . .. . .... . . . . . 4oo.9!9 
Railway. electrIc. R. Luoden . . . . ... ..... . .... . .. . . . . 400.926 Valve, slide. H. C. Reau-an . . . . . . . .. .. . 0 . . . . . ... . . .  401.� 
Railway, electric. S. II. Short . ... . ........ . . .. . . .... .  401.221 Valve, steam engine. S. M. Keplinger . . . . . . . . . .. ... . 400,919 
Railway switches, Interlocking device for, H. B. Vat. See Dyeing vat. 

Potter . . . . . . . . . . . . . . . . . .. .. . . . . . . .. . . .. . . .. . . ... . . . .  400.9t3 Vehicle brake, T. S. Smith . . . ... . . . . . . . . . . .. . .... . . . . 401,224 
Railways, cnrrent collecting device for electric, Vehicle seat. J. Lea . • • • . . • • . . . . . . • . • • • • . • • • • • • • • . . . • . .  401,119 

R. M. Hunter . . . . . . . . .... .. ......... . . .. . . . ... . . . . 400.91t'i Vehicle side spring, G. B. Hamlin . . . . . ... . . . ... .... 401.212 
Receptacle for bundles, L. M. Rose .. .. . .... . .... . . . 401.011 Vehicle spring. E. CliiT . . .. . . . . . . . . . .... . . ..... . . . ... . 401.1:1.5 
Regulator. See l!:le('tric macbineregulator. }o'eed Velocipede. M. A. Norton . . . . . . . . . . . .. . .. . . ... . . . .... 401.2OCi 

regulator. Gas pressure r6i;ulator. Velocipede. C. E. W. Woodward . . . . . . .. . . . . . . . . . . . .  401.2.)7 
Ring. See Packing ring. Velocipede saddle, J. B, Brooks . . . . . . . . . . . . . . . . • . . • .  401,12;) 
Roller mill. H. A. Barnard . ....... . ..... . . . . . . .... . . 401.243 Vending apparatus. liquid, Butz & Pederson . . . ... . 401.2.'jO 
Roller mill. reduction. M. Mastas . .. . . . . . . . . . . . . .... .  400,92') 'VllgOtl box corner iron. P. Andersen . . . . . . . . . . . . . . . 401,100 
Rope or cable. C. M. Thompson . . . . . . . . . . . . . . . .... . .  ' 400.970 Wagt)n brake, P. Pl!on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OO.9t2 
Rubber, etc., produetion of mat.erlal as substitute Wagon !:>eat, R. G. Stone . . . . . . . .. . . . . . . . . . . . . . . ... . . .  4IJI.m9 

Inllide Paa-e, each inMrtlon • • •  7.!S cent. a IIlIe. 
Back Paa-e. ench insertion _ _ _  Sl.00 a line. 

The above are chafJiles per 8.Ilate line-about eight 
words per line. This notice shows the width of the line, 
and is S<:lt In au-ate type. EnjlravlllJilS may head adver. 
tlsement, at the same rate per agate line. by measure· 
ment, as the letter press. Advertisements must be 
received at publication omce as early as Thursday morn_ 
ing to appear in next Issue. 
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ICE·HOUSE AND COLD ROOM.--BY R 
G. Hatfield. With directIons for construction. §OUl' 
engravings. Contu.ined in SOIEX1'fFIO AHEltICAN UP­PLE�IENT. :sig. Price "!O cents. To be had at this oftice 
\lDd of all newsdealers. 

Patent Foot Power maChmeJrJ. 
Complete Outfits. 

Wood or Metal workers without steam 
power. clln succes!lfully compete with 
i�A h'W'l S�1VIWGusWtncOh[lI:re; 
latest and mo!\t improved for practical 
,>hop u�e. al"o for Industrial Schools, 
Home 'rraiuing. etc. Cat.alugup free. 

Seneca Falls Mfe:. Co. 
695 Water Strcet, Seneca l"irlls. N. Y. 

PERSONAL IDENTIFICATION AND 
Descriptlon.�By FranCis Galton. F.R.S. An Int�rest­
ing paper upon the application of the examlnntlon of 
�rd�ars�
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'l'IFlC AM.ERIOAN SUPPLEMENT. No. ti;�9. Price 10 
cents. 1'0 be had at this omce and from aU newsdealtll'So 

Barnes' Patent Foot Power Machinery. 
.,. WORKERS OF WOOD OR METAL, 

without BteBm power, by using outfits! oftbeseMa.chlnes, 

��:Ir��t��th�� b;!;;:�!l':r°:;.ee::.��:f I:tn'; �, 'T--=� 
their woTlo:. .A Iso for 

In6.uatrlal Schools or Home Training. 
Witb them hoy. call acquire practicaljour­
neymen's trades bdore tbey "go lor the.m. 
selves." Price·List Catalogue Free. 
W. F. a. JOHN BAANESCO., 

No . .  1999._.luby St., lockrerd, DL 
A FIVEFOLD COMET. - DESCRIP-
tion and Hiustration of the remarkable comet of Jan­
Uary, 1887. which was divided Into five. probably through 
the disturbing effects of the �un. ('(lntruned in 8C!-
��1�
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JUST <>UTI 
ALUMINUM · STEEL HACK SAW. 

Frame and 1 doz. blades. $-2; Blade;; per doz .. 8-lnch, fl, 
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New catalogue of Engineer!:>' SpeCialties. 
for India, 1<'. Greening . . . . . . • . . . . . . . . . . . . • . • . . . . .  401,209 Walking stick, PIlon & ,Ploudre . . . . . . . .. . .. . . . . . . . . .  401.061 

Ruling machine, paper • .T. C. Forman . . . . . . . .. ... . . .  401.151 Washboard, G. P. Fuller . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  401.2H5 I C E. H O U S E  AND REFRIGERATOR INFLUEN,{JE MACHINES.-A PAPER 
Directions and Dimensions lor constructIon, with one by James Wlmshurst. glvlnl!' a complet� !l�c�n�nt of the 

Saddle, harness. J. W. Clark . . . . . . . . . • . . • . . . . . . • . . . .  401.134 Washing mil-chine. C. Brandtner. . . . • . . . . . . • . .  . . .  401,000 
Salt, apparatus for the manufacture of. Ho WII- Washiog machine, S. j. & C. Mantle. . . . . . . . .  . 401,190 

Iiams et al . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  400.98.1 Washing machine. Io'. W. Tiemann . .... .. . . . . .. . . . .  401.2"...8 
Sandpaper device. S. Ross. Jr . . . . . . . . . . . . . . . . . . .... . 401,215 Watch. stem winding and !'Iettinll. E. Seitz . .  401.0a 

illustration of cold ho�se for preserving fruit frc,m I f���r!�:
m
Jo�;a�������c�i:�i�;

l
ib :-l�i���trN rJ�� season to season. The

.
alr Is kept dry and pure through. PLEMI'NT No 64-1 Pricc 10 cents '1'0 be had at this 

�����K���:.�;I\ir��
e
,�tJi.

r
�A�Slr��L;t�};�1' :rJ�. 1

CtOjj: otfi�e a�d'fro� all n�wsdealers. 
. 

Sush balanee, sprinll, 'V. S. Jennings . . . . . . . . . . . . . .  400.918 Water closets. Cistern valve for. J. Wicks . 41Xl,%2 
Sash fastener. W. H. Murphy. . .  . .  . . . . . . . . . . . . ..... 401.21JS Water cooler. W. II. i<�ruen..... . . . . .  . . . . . . .  . . .  . . .  401.263 

Price 10 cents. To be had at this oftic� and of all newa. I ---- ----------�'1:.i�n:;:;r:r.ftI� 
Gea.lers. 1 

Suw blades, etc .• hardening apparatus for, S. T. Water power. system for utilizing'. W. Orr . .  4()0,\l4O 
Paul . . .  (1)1.200 Water purifying apparatus. J. B. J .. ove . . . • . . . . . . .  401.186 

Saw f" r cuttitg tenons. T. J<'orsaith . . . . . . . . . . . . . . .  400.906 'Veaving cane work, etc., machine for inserting 
Saw jointer, W. A. Hunter. . . . . . . . . . . . . . . . . . . .  . .. 401,277 diagonal strips In. H. B. Morris . . . . . . . . . . .. . . . . 401,050 
Saw or other steel blades. apparatus for harden- WeilZhing machine. automatic j.!rain. H. H. Boen-

ine:. T. 8. Dlsston . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 401.138 ker . . . .  . . . . .. . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  401.118 
Screw cutting die head, W. J. Baker. . . . . . . . .  .. 401,108 Well curb attachment,J;T. I .. enoir . . . . . . . . . . . .  " .. 401.040 
Seal loek. W. I. Ludlow . . . . . . . . . . . . . . . . . . . . .. . . . . ... .  401.286 Wheat steaming apparatus. G. Littlefield . .  401.085 
Seat. See VehIcle seat. Wagon seat. Wheel. See Wind wheel. 
Secondary battery. W. Main . . . . . . . . . . . . . . . ... 40I.289. 401.200 Wheel,J. Frenier . . . . . . . . . . . . . .  . .  

Seeder. J.  W. Calef. . . . .  . . . . . . . . . . . . . . . . . . . . .. . .  401.128 Wheel, W. N. Stroud . . . . . . . . . . . . . . . . .  . .  

Separator. See Grain separator. Whitewash. D. Brlzzolari . . . . . . . . . . . . . . . . . .  . 

Sewing machine buttonhole cutter, A. I,. Traver .. 40().m" Wick tubes, former tor restoring bent. J. S. 
Sewlne machine feeding device, l,. Gundelach . 401.271 White.. . • .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  401.234 

THOMPSON IMPROVED INDICATOR 
Manufactured solely by 

2.000 IN USE. 
Adopted by tbe U. S. Navy 

on all the Jilovernment 
cruIsers and gun. 

boats to be built. 

Also Manufacturers of 

Sewil:g machine feeding mechunism. l<�. T. Wind wheel, W. Ecker. . . . . . . . . . . . . . .  . . . . . . .  401.139 POP SAFETY 
Leillch . . . .. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  401,182 Windlass. A. Voss. . . . . . . . . . . . . . . . . . . .  . . . . . .  401.316 

8ewing machine for finishing buttonhole pieces. Windmi\1. Becbe & Stoner . . . . . . . . . . . . . . . . . . . . . .. . �.!l95 VALVES, 
G. S. HIlI. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 400.'314 Window Cleaner. fountain, II. W. Munch.. . .  400.937 STEAM PRESSURE GA.UGES, ETC. 

Sewing machine needle vibruting mechanism. Windows, combination alarm lock for. J. B. 4 Ch S B Muther & WOOdward. . . .  401,294 Finch . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 401.148 I ==3::---:'c::-:ar::d::-O.:,n:-T::-'t:;:r:-e"e:.,t,"::==-ost:,o:,n.:;':..:,.::JII8,-S::S..,.= 
Sewing machine tuck creaser or marker, J. M. Wine bin, G. King . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . 401;175 [1: HE MICRo-!ORGANISMS OF AIR Grlet;t . . .  . . . . . . . . . . . . . . . . . . . . .  401.{12!l Wire tit.:(btener, n .  W. Campbell . .. . . . . . . . . . . . . . . .  401.004 and Witter. By Percy F. Frankland.-An account of II. Shafting, die for dmwinj{. J. Rapp. . . . . . . .  . .. 401.208 Work box, C. J.atschar . . . . . . . . ..... . . . . . . . . . . . .. . . . .. 401.0.3, serles.Qf observatIons· made to trace tbeseasonal va.rla-
Shawl strap. l\-l. Rubin.. . . . . . .. . .  . . . . . . . . . . . . . . . .  . 401.07;) Zinc furua.ee, G. M. Westman . . . ..... . . .. . .. . . . . ... . 401.008 ���:r� Wrt�������:oT��ga��{��.isCgn

l�j�be� ,� S:;� Shears. W. P. Hatch.. . . . . . . . . . . . . . . . . . . . . . .  . .  401,1(13 EN'l'IFIC AME!llCAN �UPPI.I>.\I Jo;:>IT. No. 663. Price 10 
Sheet metal vessel. H. S. Reynolds . . .. . . . . .  . . . .  401.211 

DESIGNS. 
cents. To be bad at this office and from all newsdealers. 

Shell. hil!:h exploltive. S. H. Emmens. . . . . .  . 40a.�1()3 
Shoe fastening, P. Caspary . . . . . . . . . . . . . . . . . . . . . . . . .  401.007 
Shoe sole, channeled. Wiggin & Bllrtlett . . . . . . • . . .  401,235 
Shovel. See Sink shovel. 
Signal. See Railway crossing signal. 
Sb.malin�·apparatus, electrieal night. E. Kaselow. 

sky. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  401.0.J:j 
Signs and advertisin\t cards, produciog variable, 

T. P. Heinema.nn.. . . . . . .  . 401.16.'> 
Sink shovel and cleaner. combined. P. C. Brown . .  401,126 
SkImmer. milk. A. '1'. Mills . . . . . . . . . . . . . . . . . . . . .. . 4IJ1.197 
Skirt protector. Smith & Catterall . . . . . . . . . . . . . • . . . .  401,011> 
Snap hook. J. R. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  4IJI,iI05 
Snol'l' guard, T. O·vara . . . . . . . . . . • • . , .  . . . . . . . . . . . . . . .  Wl,'!02 
l"olderlng machine. can. J. Brown . . • • . . . . . • . . .  , . . . .  401.125 
Spade or sbovel. J. A. Litile . . . .  _ . . . . . . . . . . . . .. ... . . .  400,923 
Spectacle frame. ,T. E. Searing . . . . . . • • . . • . . . . • . . . . . .  400,�7 
Spectacle or eyeglass frame. J. E. Sen ring . . . . . . . .  400,956 
Spindle driving bands. tension regulator for. P. L. 

Kenney . . . .  401,281 
8pinninl{. doubling. and twisting machine. Kim-

mel & Claussen . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . .  401,282 
Spinning frame, ring, J. T. Mellts . . . . . . . . • . . . . . . . . .  400.\!3.l 
Spinning frame. rinli\'. Saltmarsh & Bogardus . . • . . .  4Ot.217 
Splicinir device, J. C. Basel. . . . . . . . . . .  , . • . . . .  401,244 
Sponge eup and �ealer. J. O. Parker . . . . . . . . . . . . . . . . . 400,9'1 
Spring. See Door spring. Vehicle sprillg. Ve_ 

bicle side spring. 
Spring jack switch, II. B. Thayer . . . . . . . . .. ... .. ... .  400.969 
Spring motor. A. Mean!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �01,0&7 
Spring motor, C. Nicholson . . . . . . ... . .. . . . . . . . . . . . . . .  401.0;)2 
Stamp. tilDe. B. B. Hill . . . . . . . . . . . . . ... . . ... . . . . . . . . . .  401.033 
Stamping sheet metal. roller die for, L. L. SaJilen� 

dorph . . . . . .  . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . .  401,216 
Stanchion, W .. Scott. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,307 
Steam emrine. compOUnd, U. Holly . • • . . . . . . • . • . • . .  4(]1.1�11 
Steam Jilenerator. M. C. Armour • . . .  • . . . . . • . . . . . . . .  401,102 
Steam generator. superheat!ng. A. young.. . . . . .  40r.:Z;i9 
Ste/l.m motor. low pressure, H. K. Evans . . .  ' ..... . 4(]1,020 
Steel bulls, machine for making. W. H. WriJilht ... .  400.� 
Steel, lOughening forged 1I.rtlcles of, J. Comn.. . • .  4(11.(110 
Stool, hunter's portable. E. G. Purdy . . . . . • • • . . . • • . •  401.302 
'Stopper. See Bottle stopper. 
Stores. retail case and support for. G. W. Pyle . . .. 400,9tj 
Stove, Jilasoline. W. P. Dunham . . . . . . . . . . . . . . . . ... . . . 401.016 
Stove, vapor. C. S. Drake . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  41J1,:l58 
Stoves and other purposes, heater for, S. H. 

AIUce et al . . . . . . . . . . . . . . • . . . . .  , . . . . . . . . . . . . . . . . . . . .  4-01.096 
Strap. See Shawl strap. 
Street sweeping machine, C. Weller . .. . . ... . . . . . . .  41Jl.232 
Supporter. See Garment supporter. 
SUspenders, H. LieberthaL . . . . . . . . . . . . ... . .. . . . . . . 401,18.1 
Switch. See Sprinll: jack SWitch. 
SWitch or circuit chanll:er, W. W. Griscom . . . . . . . . .  401,2'iO 
Switch rail chair. A. A. Strom .. . . . . . . . . .. . . . . . . ... .  401.R12 
SyrinJi\'e • .T. II. GlasscoCk . . . . . ... . . . . . . .. . . . . . . . ... . . .  4/)1,157 
Table. see ExtenSion table. 
Table cuver fastener, Knapp & Thompson . . . ... . . .  401.283 
Table or stAnd for exhibiting cloaks. etc., W. 

Bardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 401.110 
Tackle block, G. A. lo'ord . . . . . . . . . . . . .. .. . . . . . ... . . .  401,150 
Tape measure. E. G. Soltmann. . . . . . . .  , . . . . . . . . .. 400.961 
Tele!l;raph apparatus for 8hips. J. B. Willis . . . . . . . .  «0,985 
Telephone. mechanical. G. Thomlls . . • . . • . . . . . . . . . .  401.221 
Telephone support. P. E. Hall . . . . . . . . . . . . . . .. . . . . . .  4OJ,911 
Thermo-dynamic motor. internal combust.lon, J. 

HargreAves .. , • . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.161 
Tbill coupJ-tnll. C. R. Jonea . .. . . . .. .. " . . . . . . . . . . ....  401,110 
Tie. See Loop tie. 

Brush or mirror back and handle, W. M. Wel!ing .. .  19.045 
Carpet. J. I,. Folsom. . . . . . . . . . . . . . .  . .19.007 to 19.015 
Carpet. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,01; to 1[1.02;) 
Carpet, H. Hunt . . . . . . . . . . . . . . . . .. . . . . . . ... 19.026 to 19.028 
Carpet, E. Poole . . . . . . . . . . . . . .  . . .  19.040 to 19.0-12 
Electrical conductors. coupUug for, J. E. I.ee . • . . . .  l!1.0.10 
Oil cloth, C. T. & V. E. Mcyer . . . . . . . . . . . . . . . . W.031 to 1!1,D.19 
Picture hook, ,V. A. Williamson. . . . .  . . . . . . .  . .  19.046 
Pipe collar and flue stopper, J. 1. l<'lanagen . . .. . . . .  19.006 
Pipe collllr and flue stopper, Z. T. Hall.. . . . . . • . . . .  1!J.OlG 
Pipe collar and -Uua stopper. J. B. Rohrman . . . . . • .  1!l,l)(3 
Sci�sors. H. II. Howard . . . . . . . . . . . .. . . . . .. . . . . . . . . . . .  1!J.029 
Square, T_. E. G. Soltmann . . . . . . . . . .. . . . ... . . . . . . .... .  19.044 
Stove, bOX, 1I. C. Bascom . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  19,005 

TRADE MARKS. 
Baking powder. J. E. Titsworth . . . . . . . . . . . .  . 

Banjos, S. S. Stewart . . . . . . . . . . . . . . . . • . . • . . . •  

. .  16,481 
16,480 

B�lting •. hose. packiil�. and other ,ubbe.r gOOda 
fomiin'g parts o;f macblnery, Boston' Belting 
Company. . . . . . . . . . . . .  . .  . . . . . .  16.4C,,1. 16.46' 

Bootll and I!hoes, Pingree & Smith . . . . . . . . . . . • . . . . . .  16.47H 
C�nned salmon, Western Alaska Packini\' Com-

pany . . • . . . . . . . . . .  . . . . . . • . • . . . . . . . . . . . . . . .  16.48f 
Cotton and thread, spool. Tootal Broadhurst J.ee 

Company. . . . . . . . . . . . . . . . . . . . . . .  . ..... . .  16,482 
Cream for the acceleration of the mammary 

growth • .T. A. Chard . • • .  , . . . . . . . . . . . . . . . . . . . . . . ..... 16.�66 
Cutlery and plate. J. Rodgers & Sons. . . . . • .  . . . .  16.478 
DresH shields. C. Boulenger . . . . . . . . . . .. . . . . . . . . ... . . .  16.465 
Dress shields and protectors. P. P. GuU\aume. Fils 

Alne . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .  ' "  . . . . . . . . . . . . . . . .  16.469 
Electrical. telegraphic, and telephoniC apparatu� 

or instruments, Phonopore Syndicate . • • • . . . . • . .  16,477 
Eye healing water, T. McGuire . . . . . . . . . . . . . . . . . . . .. . IH.47::' 
Game, M. Lyman. . • . . . .  . . . . . . . . . . . . . . . . .  16,4,;1 
Hats, men's and boys'. Ward, Goldthwaite & Co ... . 16.483 
Ice cream freezers, White Mountain lo'reezer Com-

pany. . . . . . . . . . . . . . .  . . . . . . . . . .  16.487 
Medical compound for purifying the blood, C. R. 

Kinj{ . 16.411 
Medicine for the I1ver. stomach, and kidneys, and 

liniment. worm remover, and salve, II. Schlnd. 
helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  16.479 

Petroleum jelly for medicinal and toilet purpOses. 
Lehn & Fink . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 16,472 

Preparation for treatment of the feet, E. P. Wes-
ton . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ... . . . . . . .. . . . . . . . . .  J6,485 

Rum, H'. W'hlte & Co. . . . . . . . . . . . . . . . . . . .  . .. 16.<1811 
Salve. A. F. Humphrey . . . . . . . . . . . . . . . . . ... . . . . .... . .  16.470 
Shirts. D. McCartby & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.474 
Soporific preparation. Ifarbenfabrlken'. vormals Fr. 

Bu.yer & Co . . . . . . .. . .  " . . .  . . . . . .  . . . . . . . . . . . .  . . . .  16,468 
Underwear for men and women. Bnd aprons, J. P. 

Cooper & Son.... . . . .  . . . . . .  . . . . . . . . .  . .... IG,4ti'1 

A printed copy of the specltlcatlon and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state t.be 
name and number of the patent desired. and remit to 
Munn & Co., 361 Broadway. New York. 

Canadian l'ateuf-lil may now be obtained by the 
inventors for any of the Inventions DBmed in the fore­
gOing list, provided they are simple. at a cost of ,40 
each. If complicated tbe COlit will be a little more. For 
full instructions address Muon &: ·CO., am Broadway, 
New York. Ot.l.H»' foreign patents. may alao be obtained. 

THE SUN MOTOR-A DESCRIPTION, 
by John Ericsson. of the nature and arraugement of 
the reftectinj.(' mlITors adopted b'y blm for lncre-asln", the 
Intensity of the solar heat utllLzed for propelling the 
piston nf the sun motor. With � figures. Contained In 
!:lCIE:>;TIFIC AMERICAN SUPlo'l,EMENT, No. 663. 
Price 10 cents. To be had at this otnce and frum aU 
newsdeal(!rs. 

ELECTRICAL ENGINEERS Send to Americl\TI Watcb Tool Co., Wal­
tbum. Mat;s., for circular ot No.3 Hench Lathe. 
A Screw Cutting Lathe tJ in. by 1 1n. swing. 

MODERN LANGUAGES.-A PAPER 
by Prof. Cbarles F. Kroeh. descrlbing,the various meth­
ods of teaching and learning modern languages, With 
criticisms of the same. Contained In SCIJl.:NTIFIC A MEUI_ 
OAN SVPPI.ElIE"T. No. 639. Price 10cents. Tobe had 
at this offlce and from all newsdealers. 

Shepard'. New 560 Screw· Culling Foot Lathe 
l<'i Foot and Power Lathes. Drill 
� Presses. Scroll Saw A t tach-
� rr.ents, Cbucks, Mandrels. Twist 
� DEi�h!!O�� <f:l!1.ers

i!i<tes on 
payment. 

!:5end for caUilo�ue of Out.-Uts 
for Amateursor Artl8ll.ns. 
Address H. J .. !SHEPARD, 

AGEN''', 
13" E�1���:'�r�eJhio. 

EI,ECTRICAL STRESS.--AN INTER· 
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potentials. With 9 figures. Contained In SCH:N'.I'IFIC 
AM�;lnCAN SUPPJ.I<.)I;Il;."T, No. ti4ti. Price 10 cents. To 
be bad Il;t this office and from all newsdealers. 

P H OTOC R A P H S .  
Tbe photograpbl�g of Machinery. BrIdges. Factories, 

and Irun Work of all descriptions. Write tor BlUDple�. 
GRO. P. HALL & SON, 157 Fulton �treet. New York. 

'TIMBER AND SOME OF ITS DISEASES 
-An elaborate and a very valuable series of papers 
showlng the various causes of the decay of timber and 
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SfTPPLE�Ir.NT, Nos. 637. 6:-1S, ti40, 64:-1. 644, 
ti4S, 61)6. 661, 664. titi:l. Price 10 cents each, 
or ,1 tOt:: the entire series. '1'0 be had at tbls omce and 
from all newsdealers. 

IHSTRIHUTING HEAT AND ' POWER 
�Full description. by E. n. Meier, of the PrHll syst('m 
of distributing heat ann power from centrui lltlltions. 
Contained In SCIF.�TIFIC AMERICAN SUI'PJ,(I;IIIE�'T, 
No. 660. Price 10 cents. To be had at this oIDce 
and from all newsdealers. 

TO BUSINESS MEN. 
The value I)f the SCIENTIFIC AMEIUCAN as an adver­

tisinj.(' medium cannot be overe�timated. Its circulation 
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ries. and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises in the SC'IENTU'W AMERICAN. And do npt 
let the advertising �ent mtluence you to substitute 
some other paper tor the SCIENTIFIC AlIIERICAN. when 
selectinJil a list. of publicallons in WfllCfl you deCide It Is 
for your interest to advertise. '1'his ls frequently done, 
for the reason ttlat toe a,;::ent gets a larger eommi8sJOn 
from the paperll having II small clrcuiatl')o thl\n is allow­
ed on the SCIENTIFIC AJlIEllH'AN. 

Io'or rates see top of firl:'t column of tllis page. or ad. 
dres8 

HOME-MADE INCUBATOR-PRACTI-
cal directions for the m!lnnfact.ure of an effective Incu� 
bator that has been carefully tested and found to per-
fPt� ��r �p�r;irlg�
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E"TIFJC AM�:nlCAN RUPPLKlII l(NT. No. 630, Price 10. 
cents. To be had at this office and from all newsdealerEl .. 

DO YOUR OWN PLATING 
Either ID Gold, Silver, or Nickel. and Electrotyping. 
Complete Bets of each. wlt.h practical instruction that 
any person may learn the art easily. Rend tor catalogue 
and price list to 'I'HOR. HAJ�L. Mf4!:. Electrieian and 
OptiCilln.lll Bromfield Street. Boston. Ma8s. 

MOULDERS' TOOLS.-- A DESCRIP­

��:S. o�W� fl����r��fgn�
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('ontalned In Scn;:>;TIFIO AMERICAN SUPPLEMENT. No. 
636. Price 10 cents. To be bad at this office and 
from all newsdealers. 

Chamferin!/:" Howeling, 

BARREL. KEG. 
Hogshead, 

AND' 
STAVE MACHINERY. 
Over 50 varieties mann­

factured by 
E. & B, HOLMES, 

BUFFALO, N. Y. 

THE CRANK'S STORY. - BY G. H. 
Edwards. C.E. Tbe part played by the crank in develop­
ing the economy of steam in multirle Cylilider engines. 
With two tlgures. Contalntld In SCIENTIFIC AM),;RICAN 
SUI'PLF.M�;N1', No. 6 4 1 ;  Frlcel0 cents. '1'0 be bad at 
this offtce and from all newsdealers. 

Stored Energy 
ACCUMULATORS '0' EI.,,,,, 1.1,h,,", and 

Street Car Propulsion. 
EI.EUTItICAJ. ACCUMUI,ATUIt COMPANY, 

No. 44 Broadway, New York City. 

Edco System. 
Complete ElectriC Light and Power Plants. Street CaI'S 
eqUIpped for Electric Propulsion. The oldest and most 

experh'Ilced Electric Motor Co. In the world. 
THE EJ.EC":'RO DYNAMIC COMPANy'. 

Nu� 224 CUl'tel' St�� Philadelphia. J'n. 

© 1889 SCIENTIFIC AMERICAN, INC



J!bu.nded by Mathew Ga1"el/. 1185. 

HENRY CAREYaAIRD a. CO. 
industrial Publishers, Booksellers, .ad Importers, 

8]0 Wnlnnt St.. l'a • •  U. S. A. 

Useful, Beautiful, and Cheap. 

Jdtutifit j,ttttritau. 

= STANDARD TOOL CO. T H E  N EW BAXTER E N  C I N E  
Rope and Twine Machinery, and Manu .. 

facturer of Binder Twine, etc, 
This Engine is made with all latest 

..A T:EtOL., J:v.t.A.SS.. improvements, from 1 to lIS II. P., 
MANUFAOl'URERS OF RnG has a record unsurpH.sRed in the The Celebrated Ch�lln Try and Center Square, Standard. steel Rules, blstory ot steam motors. Every en-Steel Caliper R es, Universal Bevels, Caliper Gauges, Improved glne Is provided wltb all econ,mlic Surface Gauges, Bevel Protractors, Depth Gauges, Screw 

PItch Rnd Center Gauges, Hardened Steel Squares. and safety appliances known, lwd 
Graduated Steel Squares, Spring Calipers, are warranted in every re�pe('\ .  Pliers. Straight Edges. etc., etc. Every description of Rope and CorO. 

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FUll LINE. �e, Twine !lIld Bagging Machinery. 

ging, Hemp and Flax Binder Twino, 
etc. Send for circulars. Address, 

JOSEPH C. 'J'OD]), 

To any person about to erect a tlwelliIlg houae or �ta.- Please melltion this paper. 36 Dey St., New York. :1��I,�it�ii��!�:��:���lil�I���i�����;,;:;���' 
Alld I\lsomanufl\cturer of Jute Bag· 

ble. either in the country or city, or any builder wishing p�.�'S�1!3r pr�e����!I.�I����:�e?�����P�B'!S�'ilf(?; to examine the latest and best plans fora church, schooJ 

PATEN T I RON I N G BOAR D. Search.Llght Outfits.,r will be receiv{Jd at the Durenu of house. club house, or any other public building of high provisious and Clothing Navy Departn e t W 1 \  g 
Or low eost. should proeure a complete set '

,
f��::'���:;;; I 

ton, D. C., until 11 O'Clock' A. M., April 29� ISs9, anari �::� 
TEC'I"S' AND BUILDERS' EDITION of thf! ��i�cii�f�;f o��m�d�g:�rett�e��t::�[' d��lR��n1�?d ��� 
AMEHICAN. a�:e 8r��,.:::ti���n'g gplln'I�. " t<;,. Ne�cwh •• okf."th.'ndfO\!0sW.lnlll"�\a·

ensns". "o • .  Y,iZ'"·I·.Pnhki1apd�o
l: 

Tile information these volumes contain renders the Board on the market. posa\s and'" ali jIlformation ��ga�d'l�g the artie'les work almost indispensable to the architect alld builder, Price, 81.:iO eacb. required can be obtained upon applieation to the com. 
and to persons about to build for themselves they will manding officer of the Torpedo Station, Newport, Hhode 
find tile work suggestive and most useful. Tbeycontaln �����es i�� ���t r;c:�je�t blIIjotroJo�:1 J��lif!���J colored pla.tes of the elevation, plan, and detail draw_ 

i�i���;j�i�i�I�;�i���i' advanJ'A""eEouSs �?U'LhTe GONoV.'p'"a!���;"r G-.'al. V. 0. " " , •. " . lnJ!:S of almost every clags of buildin1i\, with spect1l.ca_ WEST MONROE IRONING \.M ... " .. �<-<- �""" IJ �l 

tion a,1d approximate cost. 27 Wellt Monroe Street, NEWARK, N. J. MOD E LS Experimental Work l<'our bound volumes are now ready and may be ob-
tained, by mali, direct from the publishers or from any & Light Machinery 
newsdealer. Price, ,�.OO a volume. Stitched In paper N. ERLANDSEN, 107 Rivington Street, N. Y. 
covers. Subscription price, per annum, t2,OO. Address YELLOWSTONE P A R  K.- A N I N -and remit to teresttng description of this reglon of wOlltlers, with its 

MUNN & CO., Publishers, fl�1:�r�:ia'\���n�' c�g:N!:I���' �iiEii1���1 fN���'t;: 
361 Broadway, New York. (,II') :f MENT. No. 663. Price 10 cents. '1'0 be had at this office 

Something Entirely New. 
20,000 copies sold In six months. One of the most 8uccessful books published in this country. Checks Hlld other business forms reproduced in colors from actnal commercial paper. Short cuts in figures from many foreign sources. Beautifully bouud. Mailed to allY 

address in tbe world for One Dollar. Valuable circu­lars free. Address 
SEYMOUR EATON, 

USEFUL BOOKS. 
Manufacturers, Agnculturists, Chemists, Knglneers.Me­

chanics, Builders. men of leisure, and professional 
men, of all clMses, need good books In the line of 
their respective cuI lings. Our post office department 
permits the transmission of books through the malls 
at very sman cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects. has recently been published for 
free circulation at tbe office of this paper. Subject.s 
classified with names of author. Persons desiring 
.!l copy, have only to ask for it, and it, will be mailed 
to them. Address, 
DlUNN & CO •• 361 Broadway, New York. 

DRY AIR REFRIGERATING MACHINE. 

����;���I:!e��S J�r�:���iiz��<W �:ili�V:![� 1��������������������� I cold air per hour. when runuing at a speed of 100 revolu. 
��o�sJ?��t!b�:' t�ns1Jocarfe1g!: ��r��d�m� t�:!

e
�t;:i.� shOwing plan and side elevation of the apparat'Us. an� diagrams illustrative of its performance. Contained in 

SCIENTIFIC AMERlOAN SUPPT,EMt;NT, No. :lSS. Price OIL WELL SUPPLY CO. Ltd. :f�"%�' ro be h.d _> th" om .. and '<om all new .. 

91 &: 92 WA.TER S'.l'REET, 
Plttsbnrll'h. t'a •• 

Manufacturers of everything needed for 
A..:El.T::EI9XA1"Iir �x._ 
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MODERN CAVALRY ON THE FIELD 
of BatLle.-By Col. R. S. Liddell. An illieresting hit<· 
toncul resume of what has been accomplillhed by the cavalry in various notable battles, and discussing the value of this branch of the service. Contained In SCI. 
ENTIFIC AMEltlC.AN SUPPLEME.,\T. No. 664. Price 
]0 cents. '1'0 be bad at this office and trom all news· aealers. 

VOLNEY W. MASON I< CO .. 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PROVIHRNCR. It. I • 

PETROJ.EUM FUEL.--AN ACCOUNT 
of the Pennsylvania Railroad's experiments with the 
�a��:�()�y�t�m e�tp�;j��g 0�e�ho��11�z?�Ug:it!i���W; road with COlli oil as a fuel. Contained III SC1E:'\TLFIC 
AMJ<;RICAN SUPPI,E)tE:o\'r No. 6 I ."i. Price ten cents. To be had at this Office lind from all newsdealers. 

FOREIGN PATENTS 
THEIR COST REDUCED. 

Tbe expenses attending the procnrlng of patents In 
most foreign countries having been' considerably re­
duced the obstacle at cost Is no longer in the way of a 
arge proportion of our1nventors patentmg theiriuven_ 
tIons abroad. 

C)A NA UA.-'l'he cost at a patent in Canadu is {lven 
less tban the cost of a United States patent, and the 
former IDcludes the ProviDces of Ontario, QUebf'c, .New 
Brunswick, Nova Scotia, BritiSh Columbia, and Manl. 
toba. 

Tbe number of our patentees who avall them�elves of 
cheap and easy method now ()ffered fo\' obtaining 

patents in Canada Is very large, und is !ltelldlly incrcas· 
Ing. 

ENGl." ND.-Thenew English law, Which went Into 

i����i�������������������������������������i����������������i���
ii torce on Jan. 1st. 1885, ena.

bles parties to secure patcnts 
FIBBE AND SPECULTIES. in Great Britain on very modp.rate terms. ABrltish pll.' 

tent includes England, Scotland, 'Vllles, lrelmd Ilud t.lle 
Pltt.burg, 37 Lewl. Block. Channel Islands. Great Brltain is tbe acknowledged 

financial and commercinl center of the world, and her 
JAMES B. EADS.-AN ACCOUNT OF sent to every quarter of the globe. A good !1���II����I!�I�il���1 the lite and labors of this emInent enl:lneer. With a I I,,,,ml.l,,, j, likely to realize as much for the patentee 
�,:��t

No�OE��ed���'f{��l�.
A¥�R��i��rplt'; as bis United States patent produces for 

office and trom all newsdealers. and the sma..ll cost now renders it possible 
:;;;;;�OC===:C:cOc::c==CCCC=----------==C l 'O'.aho"" "v,"" p",,"e" "' ti,j,.oun" ' to securea pa­

Ilrcat BritaIn, where his rights ure as well pro­
RS in the United States. 

Save tloors. Anti_Friction CRilters. 
Rubber Furniture Casters, etc. 

•Clark's Noiseless Rubber Truck Wheels 
Cataloitue free, 6'0. P. Clark, BoxL.WindsorLocks, Ct. 

PETROLEUM BOAT. DESCRIPTION 
of a petroleum motor devlsed by MT. LenoIr for the 
proQulsion of small boats. With 2 figures. ContaIned 
tn SCIE:"T1FIC AMERICAN SllPI'I.EMI!:NT, No. 4137. 
Price lO cents. To be had at tbis otHce and from all 
newsdealers. 

ERFE�EwSP A!.!� I L E 
',1'be Koch Patent PHe. for preserving newspapeTEl, Mag, 
�tnell. apd Jl�JP:pblets, has been recpntly improvetl and 
price rftdu0e4. 8nbsorlbers to the SCIENTIFIC AMERI. 
CAN a.ud 8C1J1N'J'Ii'1C .<\&IERH'AN SUPPLEMy.�'T can be 
I!�PJlned tal' th9 low p1'!oo of ,t.50 by mail. or '1.25 at the 
RW8rEWTWrCpanER��' bi�ar�I:.ide�a:rl�rf'tlt�� 
every one who wllhea to preserve the paper. A'fdreas 

ItIlJNN & CO., Publ1shers SOIENTIFlO AlIRRlC.AN. 

CURE:'DEAF���= 
(:!omfortable.lnvlolble. 1I1".tr&ted book ..,  proor.,nF R E E. Addreu 
1Il0000<lJl¥. HlSCOX. 853 Bro.d .... y. N, Y. N_�p!IpII'o 

Onl;y-$O,5lJ per 100 for 1'ell anUenoli 

OTHER C01JN'j'1tIES,-Patents are a\soobtalned 
on very reasonable terms III France, BelgIUlD, Germany, 

HUNDRED Au.�trla, Russia. Italy. Spain (the latter includes Cuba 
service In ano all tbe other Spanish Colonies), Brazil, Britisb India �����,� Australia. and the otber British Colonies. 

"rlllllea. tbis o:HIce An experiCIlCC of FORTY years nas enabled the 

Little Gem or Midget, $1.75 dn, Wlltcl, Stamp,$2.7& 
or ��·lbs. :r���e �;���IS�o,:!: ,r t!�too����s����c.J:: 

H, ,7 pIlr 100. Puzzle Key IUng9,U.50 pIlrloo.8tamp H .. "dlea50c, 
per 100 or $3.8� per 1,000. .All 00101"8 Ink In BrElS8 Tube., $1.60 
PH 100; or .13.50 per 1,000. Band Datoll'S 6Oc. each ; $1>.50 do •. 

Complete Directions ������,�,�'�J���o;"L� 
, ,�'I /1 TIGHS&�����,�R����ACHIN[�Y 

_ CC - ,  J O H N  G R E E NWOOD Il C O  
R O C H ESTER N Y .... N'S I.PROVED VULCANIZERS, REDUCED TO $3.50 

fi'Weh8ve 6tarted persons who are now <lolng a tl,rlvl"g 

li�������������������� 
b\l-BlneU.1 -Jkn'it nboV0MnQllllt .. t once, wh1�h wIlL biI a st<ll'l'lll$ 
·�ti;�UrM::tll���D��� Baltimore, lid. 

CONCRETE. - BY JOHN LANDIS. 
Practical notel! on the mlxlng and manipulation of ce-ments. Contained In SCIENTIFIC AMERICAN SuP· 2nd � MACHINERY irc r ••. 
PLlCMENT,No.643, Price lOcent];. To be had at tbls "' "  office and from aU newsdoolerl!. 

POLAR PLANIMETER. -- A  PAPER 

fils EU!f!1t1��:�e!t. g{;\rrf lh:g�b�.ry C���� y! I SCIENTIPI('! A�IElnCAN SI.'I'I'LEMENT.1.?O. 6:17, Pt1ce to 
. cents. To be hnd a� tbis office and trom all newsdealers. 1 - '--

MANGANESE STEEL AND ITS PROP. 

���'i:t-.tbI\�reIS� 1��c��f!��nc�¥J.8 sg��:i��dMI� 
�J�::-r!f�%�b�!�t�I=�Kr���N£og�lf:��::!V:ri� 

THE PENNA. DIAMOND DRILL & MFG. CO. 
UIRPSII()}J.O, P,4,., Bqllders ot l'Ji8b Class 
Steam Enginell. DiatpOlld DrilUllS' lI-lld General 
?daohinery. Flour ?dill Rolls Groutlq Mid GfQond. 

N. Y. Mach'y Depot, Bridlle Store 16, Frunkfort St., N.Y. 

AN ]E S T H E T I C S. A LESSON FOR 

cuse8 �th�e�:cit!tlo�·gl ga�\�����p�afeDtl���:�d��� tbe inhalation of cbloroform. with methods used. Con· tained in SClKNTIFIO AMERICAS SUPPLEMES'l" 'No. 
6"�. Price 10 cents. To be had at this omce and from 
aU newsdealers. 

ROPE TRANSMISSION OF POWER. 
WATCH CLEANING AND REPAIR- -SOlDe valuable lIulJaeatlonli til those who would apply 
lna-.-"'-valuable and practical paper, tun 01 useful sug- rope in plaoo of leather beltlnll tor the transmission of gestions. Contained in RCIIlNTIJrIO AMER:JCAN Strl'P:Ll':- power over 10tij( dlstanoo., Witb 12 figUl'es. f'ontained 
MENT, No. 664. Price 10 cents. To be hZMl ,at thiS inScIENTU'ICAIdETUC.AN SUPPLEII-IENT, No.838. Prloe o:iJlce and from aU neWSdealers. 10cents. 'l'obehad at thlloftlceandtrom all newsdealers. 

26% SAVING T:&tB _.A.C�EY ..a.UTO:a/l:.A.T::I:C _p'�r_K.Lm� 
-Ther oat tic Fire Alarm operated by EleQtrt ty. t::� Positive in tts acmI!. lastly tested. No attendance reqmreq. lCntorsed by Under-

� Wl'iters. The J. V_ DlackeyVo •• 76-80 So. Water St .. Byraouse, N. Y .. U. S. A. 

publishers of THE Sf'IlCNT1FW A�IEltlCANtoestablish 
competent and trustwortllY agw1cles In all the prinCipal 
foreign countries, and it has III ways bef'll thp-Ir aitJ:l to 
have the business of the'_r cHents promptly und proper­
ly done and their interests faithfuHy guarded. 

.&. pamphlet containing a synopsIs of the patent law!t 
ot all countries. inclutllng the cost for each, aud othe 
Information usefUl to persons contemplating the pro­
curinl':" of lIatents abroad, may be had on nppllcatlon to 
this office. 

MIJN N &: ('0 .. Editors and Proprietors of THE SCI. 
ENTIFIC AMEItiCAK. cordially invite all persons desiring 
any Information re;ative to patents, or the reg-ietry of 
trade·marks, in this country or abroad, to cull at thelt' 
offices,361 Broadway, Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered, 

Address. MUNN &: cn., 
Publisbers and Patent SOlicitors, 

361 Broadway, New York. 
BRANCR OFI'ICES: No. 622 and 624 l<' t:Jtreet, PacifiC 

BUilding, I1oor7th Street, Wasbinllton, D. C. 

The S cientific A merican 
PUBLICATIONS FOR 1 889. 

� 
The prices of the different publications in the United 

States, Canada, find Mex!co are as follows ; 
RATES BY MAIL. 

The ScientifiC Americun (weekly), one year $.too 
The Scientific American Supplement (weekly), one year, . . . . . • . . . . 5.00 
The Scientific American. Export Edition (monthly) one yell.r, . . . . • • • • . 5.00 
The Scientific American, Architects and Builders Edition (monthly), one year. . 2.50 

COMBINED H.ATE�. 
Tbe SCIentific American antl Supplement, ',.00 
Tbe Scientific American and Architects and Build_ ers Edition, . b.W 
The Scientific American, SUpplement, and Arcbl� tects und 811ilders )j�dition. . • . . . 9.00 

PToporttonate Rates for Six Month<!. 
This inCludes postage, whicb we pay, Remit by postal Ilr express money order, or draft to order of 

MUNN &: CO .. 361 Broadway, New York. 
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I081de Palle, each inlJerrlon '" • •  .,::t cenrlJ a 1I0e. 
Back Pace. encl. inller'lion • _ _  81.00 a Une. 

The above are charges per allate Ime----about eight words per:line. : This notice shows the width of the line, 
and Is set in agate type. Eni/:'ravin�s may het«!. adver_ 
tisements at tbe same rate per Rl/:ate line, by measure­
ment, lUI the letter press. Advertisements must be 
received a.t publication office R.S early as Tbursday morn_ 
inl'\' to appear in next issue. 

R I DE  CYCLES! 
VICTORS ARE BEST I 

'§jBIGJGleS, Tricycles, aM Safeties. 
Send for free Illustrated 

CataJollue. 
Overman Wheel Iio., makers, 

BOSTON. MASS. 

Ititutifit �m.nit.au. 
The Dunning Patent WroughHron Boiler 

With Self _ FeedIng Coal Magazine, I!!! the best for 

AROHITEOTURAL DESIGNS. ELE-
ments of.-Two lectures by H. H. Statham. Treating of 
arehitecture as an intellectual art, whose aim Isto ren_ 

iiii, " •.. : ��re
b�nm���a��:ff:' 3[0�i���J

t 
r�f�.

bea��th ��11l�� 
trations. Contained in t;CIE�TIll'1O AMERICAN SUPPI,E­
MENTS, NOS. 633 and 634. Price, 10cents each. To be 
obta.Jned at tbiS office and from all newsdealers. 

OTTO GAS ENGINES. 
Over �::t,OOU Sold. 

{J��lgJ��;:::: :8it'g::: ;g:: �����:: 
Twin Cylinder .. Otto . . . .  Gas Engines. 
Combined . . . . . . .  Otto" j�:d ���:.s 

. Gas Engines COmblOed . . . . . • .  Otto . . and Dynamos 
OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA. 

SEAMLESS TUBES.-DESORIPTION 
of the varIons processes of manufaCture; wltb 44 � 
illustrative of the apparatu.'1 used. Contained in SCI"­
TIFIC AMERIOAN SUPPLEMF..NT No. 6as. PrIce 10centa. 
To be had at thh! omce and from all newsdealers. 

ERIE ENGINE WORKS ""���C;�"�;���R'5�:, • 
ST"TION""Y PORTAS � " G R ' C U  ... T U R A L  E N ":; ,-" E O;; ';TAT O N A R Y  " O R T A B L E  VERTICAL 8 o ,  I... E "'! -O:>  

THB AMBRI�AI BBLL TBLBPH�IB ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 166,767. 

New York AlreDcy. 

'����j::1;��ti�:.�I��:ij���1 IS Ve�ey Street. 

I; C H E M I S T R Y  OF S U B S T A N O E S  
taking part in Putrefaction and Antisepsis,-Thrce lec­
turesny John M. Thomson, F.R.S. E .• describing some of 
tbe more important properties of such substa.nces as 
hke part in putrefaction and antisepSIS. with the gen_ 
eral bealiDgS of some of the changes that lead to thelr 
production. Contained in ScIF.NTTFIC AMERICAN Sup_ 
PLEMEN'r, Nos. 63::t, 636. and "37. plice 10 cents 
each. To he had at this olnce and from all newsdealers. 

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

For full d .. ,,,,,,,,,;;;; 
Price. S'li'i.OO. Reloadiull. $2.00. 

The Eastman Dry Plate & Film Co. 
Roche8ter, N. Y. I lIS  Oxford St., London. 

Send for copv of Kodak Primer 'With Kodok Plwtograph. 

T H E  A R M S T R O N G  M F G. C O. 
BRIDCEPORT, CONN. 

WATER, GAS !"ND STIWI FInEllS' TOOLS. 

DUZEN 
ENCINE 

BOILER. N O  COAL. 
NO ENGINEER. 

WATER REN,£ 
Of' INSURANCE. 

INSTANTLY STARTED. 

for description and prices. 
Duzen Gas Engine CO., 
2nd St., CINCINNATI, O. 

INV ENTORS and others desirin,.r new articles manufa.c. 
turedaud introduced, address P. O. Box86. Cleveland, O. 
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evaporation of the blsulpbide of carbon and ex�nslon 
of tts vapor ot tbe Brush ElectriC Works, Cleveland, 
OhIo. contained in SCIIGNt'IFlO AMERICAN SUPPLE­
MENT, No. 641. PrIce 10 cents. To be ba.d at this oIDce 
and from all newsdealers. 

KEY SEATING Macblne. ond 20" D" I I  •• 
W.-P. DAVIS, Rochester, N. Y. 

'r :E:  :El 

$ thutint �muiuu 
ESTA BL1SHKD 1�48. 

Most Popllar SeleDtUie Paper In tile World. 

ThiN widely clreulnred and splendidly Illustrated 
paper Is published weekly. Every number conta.lns 81%. 
teen pages of useful infoImation and II; large number of 
original engraVings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in_Mechanics, Manufactures, 
Chemistry, ElectriCity. Telegrapby. Photography. Arcb1-
tectnre, Agrtculture, Horticulture. Naturai. B1story, etc. SCI·entl·fl·c Book Catalogue Complete List of Patents each week. 

_ 
To,m. of Sub.crlptiou.-Qn, 00'7 oft" S"'EN. 
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RECENTLY PV BLISHED. postage prepaid. to any subscriber ill the United States 

1 ��;i��i:;�"�l�;�:1f,��:��i.�ti1:;!r�l� '-�"jiii"m'���' I or Canada, on receipt of tI ... ee .Iollar.,by the pub-
�'; Ushers; s1X months, $1.50: three months, ILOO� 

Sloeks andDles for Pipe, ClublJ.-Speclal rates tor several namell, and to Post 
l'VreDcbel!l, Pipe Pipe Cutters, etc. $; (lO., Publishers American, 

Mastel's. Write tor part1culars. 
catalogues &tw.t free on application. 301 'Broadwny, IIi" ew YOI·k. The safest way to remit Is by Postal Order. Drs.tt, or 
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amateurs to make a motor which Ill�ht be driven with 
advantage by a current derived from a battery, ond 
which would hllve suIDclent power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 ligures. Contained In SClENTIFIC AMEtUCAN 
SUPPLEMENT. No.641. Price 10 cents. To be had at 
this oftice and from all newsdeaJ.ers. 

W I  R I N G ,  .SPEOIFIOATION OF.-
Specltlcation Of Wiring for a proposed electrical instal_ 
lation In a large"buildlng. A paper of value to eleetrl­(l8.l englneers. Contained In t;CU:<TIF(C AMF.RICA.N 
SUPPLJIlMF.NT, No. 66,.. Prlce-l0 cents. To be had 
at this omce and from all newsdealers. 

PA T E N TS. 

IIIUNN &. CO., 8ollel1or. of" Patent., 
. 861 Brofld'lll'ay. NeW" York. 

BRANCH OFFICBS.-No. 62'J and tIlU. F Street, Pa. CUI" Bulldlllil', Deat' Ztb StrNt. WaablDltoD, D. c. 

CU TLER D E S K B E S T ! N  � - E W O R L D .  
A C U T L E F  & S O N 

• B u F F A L y  N v . U  S A  

ANEW �;rALOCUE 
VALUABLE PAPERS 

SUPPLEMENT, sent 
New York. 

HARGREAVES' THERMO - MOTOR.-
l'-'ull description of this newap
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ESTIFlC AMEIUCAN SUl'l'LEMENT, No. OOU. PMce 
10 cents. To be had at this office and from all ne.."s_ 
dealers. 

oftl.ce and from all newsdealers. 
PLEMENT, No. 63a. Price 10 cents. To be had at thls l_��;::����������i!!����_ 

M 
PATENT 

JACKET KETTLES, 
PlaID or Porcelain Lined. Telted to lilO Ib. 
pl'essure. Send for Lists. 

• HAND, BURR & CO., 
614 and 616 Market !:)t .. Phlladelpbla. Pa. 

ELECTRICAL DISTRIBUTION OF 
Time. -By Allan n. Brown, U.S.N. A hlst<;>rlce.l review 
of the ev.utution ot tbe time service of to-dlIY. and a 
dlscu88ion of the problem at usIng the electric current 
IlJ:I a maUve power for clock.!'. An elaborate and Inter­
esting paper. Contained in SOlENTIFIC AMERICAN Sup­
PJ.w:MENT. No. 6i'i9. Price 10 cents. Tobehadat thls 
oIDce and from a.ll ne'lll'!ldealers. 

PNEUMATIC DYNAMITE TOHPEDO 
Gun.-An -exhaust-ive account of this new weapon and 
of the experiments Illade with It; along with a descrlp.. 
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PLEMENT, No. ;19a. Price 10 cents. To be had at tbis 
oftice and from aU newsdealers. 

Boller Coverlogfl, Hlllboard, Roofing, 
Building Ft11t, LIquid Paints, Etc. 

·UESCRll"nVE PlUCK LIST AND SAMn.-- SENT l"lUtB. 
H. W. JDHNS MFa. CD., 87 Maid .. La •• N.V. 

i 
ALUMINUM, INFLUENOE OF. UPON 
Cast Iron.-A paperJb:r-w. J" �P:�'.�l ldvIngthe re,­
sults, of a sertes of, carefUllY condncw(t"t-,estB to settle 
the qnestion as to whether alumiD.nm which haa bet'n 
added 'to iron remains, tbereln lifter It has been cast .• 
With 7 figures. Contafne:l In SClXN'J'TFIC AMERTCAN 
S(JPPLhIENT, No. ti6�. Prloe 10 OQIUfo To be had at 
this 1?ftl,C!' and fro.Ill all t;aewsdeaJ.ers. 

Express Money Order. Money carefully placed inside 
of envelopes, securely lIealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad_ 
dress all lettefll and make all ordera, diaft8, etc., JIIIY' 
able to 

Jl4:UNN &; CO., 
361 Broadway. New York. 
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Scientific American Supplement. 
This Is a separate and distinct pnbltaatlon fl'OlD. 

THE SCIKNTIlI'lO AMERICAN. but is unJform there1rltb 
In Size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated deSCriptions. 
THK SCIICNTIli'1C AMERICAN SUPPLEMICNT Is publl8bed 
weekly, Ilnd Includes a very wIde l'IlJlge of contents. It 
presents the most recent papers by eminent writers In 
all the princtpal departIllents of Science and tile 
Useful Arts, embraCing Biology, GeololQ'; Mineralogy, 
Natural History. Geography, Arehreology.AstronOIllY, 
ChemIstry, Electlicity, Ll£ht. Heat, Mechanical Enel­
neerlng. Steam and Railway Engineering, Mining, 
Sbip Building, Marine Engineering. � PhotoBrllph,., 
Tecbnology, Manufacturing IndustrIes, SanItary En_ 
gf.neerlnll, Agriculture, Horticulture. DomestiC Econo­
my, Biography, Medicine, etc. A vast aW(}lmt of fresh 
and valuable information obtainable In no other pub· 
IIcation. 

TM 1J'Unt imponant ·Engfmerfng WorkB, MechaniBIDs, 
and Manufactures ar home and abro&d are illustrated 
and described in the SUPPI,ElIKNT. 

Price for the SUPPLEHBN'r for the United States and 
Canada. f5,llO.& year, or one copy of the SClKNTti'lC AM_ 
ElnCAN and one copy of the SUPPLEMENT, both mailed 
tor one year for '7.00. Single copies 10 centll. Address 
and remit by pastal order. express money order, or cheek, 

MUNN 4:; Co •• 381 Broadwa,., N. Y .. 
PnbUsbers SCIIC"NTIII'IC AMERICAN. 

Building Edition. 
THE SCIENTIFIC AMWRICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. I Sln"I. ,o,I'''" 25 cents. Forty large quarto pages, equal 
two h andred ordinary book pages I fonnlng a 
spleudld Macazine of" Architecture, rlcb_ 

with elegant plata m colon, and wttb. other 
", .... Vlng., illustrating the most Intere8t1ng SI_ 

of Architectural Constrtlctlon and 
subjects. 

A special feature is the presentation In each Dumber 
of a variety of the latest and best plans for prtvate resi_ 
dences. city and country, Including thOde ot very mod­
erate cost as wel1 a.s the more expensive. Drawings In 
perspective and In color are glven, togetber with tnU 
Plans, Speci:fl.cations, Sheets of Details, EStlmates,l:Ite. 

The elegance and cheapnell8 01 this wl4tn1fl:cent work 
have won for it the LalYeIJt Clrcalallon of an,. 
Archltecmral pubUca.tlon In the world. Sold b,. au 
newsdealers. $2.50 a year. Remltto 

ROCK BREAKERS ;AKD ORE. CRUSHERS MUNN & co., Publisbers, 
We mBDufacture and stlpply at 8hort notice and lowest rates Stone and Ore Cruhen oon. 361 Bro_w�, New York. talntna the Invetltton described In J,etteMl _Patent i8!lued to 'Eli W. Blake. June 16, 185S,to. :!�������J������������ j;lether 'lll'lth NEW AND V ALlTAliLE IMPR6nMENT8, for which Lettera_ Patent were ,",anted May 11th and July 20th 1880, to Mr. S. L; Marsden. All Crushers supplted by us are con_ structed under the lIupertntenden(lt! of Mr. Mal'Nlen, who, for the past twenty years has been connected 'lll'lth the_manufacture of Blake Crulhers b. tbll country and England. ' 
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