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NEW DYNAMITE GUN. 

From time to time we have published acconnts of 
the various experiments that have been made of late 
years in ordnan:le for the discharge of the high ex. 
plosives. During the past eight years, the value of 
dynamite, gun cotton, nitro-glycerine, mercury 
fulmi.nate, etc. ,  for use in warfare, has been tho- ,. 
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rapidity, there is no jar or shock until the projectile 
has been discharged and has come in contact with some 
obstructing object. The power that is employed to 
this end is. centrifugal force-that force which bursts 
grindstones and tears them into a thousand pieces, 

roughly appreciated, and the only problem to '.��> __ _ 

solve has been how to handle these explosives 
with less destruction to one's self than to the ene­
my. This has not been altogether so 'easy of ac­
complishment. It is believed that the problem 
of throwing large charges

' 
of explosives to a con­

siderable distance has been accomplished by Capt. 
Zalinski's dynamite gun, in which the inertia of 
the shell in the gun i8 gradually ov�rcome by sub- ­
jecting it to a gradually i8creasing pressure of 
compressed air. The experiments to this end have 
been succe:;sful, and the shell leaves the muzzle of 
the gun at a very high rate of speed, while the 
initial shock is comparatively slight. O wing to 
the peculiar structure of the projectile used ·in 
this type of gun, the range is somewhat limited. 
We have also illustrated a dynamite gun in which 
common gun powder was used as the propelling 
power. In both of these guns the shell is made 
of a peculiar type, being adapted to take up the 
initial shock of discharge. 

In the gun which is illustrated below, and which 

\ i 

is the invention of Walter E. Hicks, of New York City, 
the danger of self-destniction from accidental explosion 
at discharge has been reduced to a minimum, as there 
is absolutely no shock, the shell being projected by the 
rotary motion of a revolving carriage. As this motion 
begins with a slow movement, gradually increasing in 

DETAILS OF DYNAMITE GUN. 

and which dashes flywheels to destruction. It is that 
same force which, according to La Place, gives the 
planet Saturn her beautiful rings. 

The rotatable carriage from which the projectiles are 
discharged consists of two steel disk wheels (see detail) 
mounted parallel upon a shaft, wh ich is provided with 
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a pul ley wheel for connecting it with a steam engine, 
or any high power motor, by means of which the car­
riage may be set at a high rate of rotation. These 
wheels are constructed thick and strong at the point 
at which they connect with the shaft, in order to resist 

the great strain, which is measured by the square 
of the velocity multiplied by the weight of the 
carriage. The gun represented in the cut is con· 
structed for carrying four charges at a time, each 
of which may be discharged in rapid succession. 
The projectiles are inserted in carriers or cham­
bers (see Figs. 3 and 4), which are arranged be­
tween the wheels at equal intervals from one 
another, and near the periphery of the wheels. 
The projectiles fit closely in these chambers, where 
they are firmly held until the instant of discharge 
by two doors, whtch' lock 'and" unlock automati­
cally, and which hold the projectile in a vise-like 
grip. 

The end of the carrier is journaled in the side 
of the wheels, and the other end is left free to oscil­
late in radial slots in the wheels. The free ends 
of these carriers are held down when loaded and 
locked by clutch bars meshing in teeth on the 
free ends, the clutches being attached to a shaft 
connected with the firing mechanism ; when the 
gun is to be discharged, the clutch bars are releas- . 
ed from the free ends of the carriers, which fly up­
ward by reason of the centrifugal force exerted upon 

them. the doors fall automatically (see Fig. 4) into re­
cesses in the sides of the wheels, and the projectiles, 
having received their momentum from the rotary 
motion of the carriage, are projected into space. As 
was observed. the carriers are pivoted at one end, 
which allows a certain amount of outward play, for the 

NEW MILITARY ENGINE FOR THROWING DYNAMITE SHELLS, 
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reason that when a body is suddenly set free from the 
outer edge of a revolving disk or carriage, that body, 
owing to the centripetal force, will follow a curved 
path, therefore, the projectile carriers are mounted to 
admit of a certain amount of outward play in order to 
counteract to a certain extent their tendency· toward a 
curvilinear trajectory. The gun can be used as a mor­
tar for high angle fire or close siege work, and is also 
adapted for long range. The journals on each side of 
the wheels are provided with flanges and concentric 
disks (see Fig. 2) which revolve on sleeves extending on 
the inside of the journals. These concentric disks have 
the firing bolts attached to the peripheries lsee Fig. 
5); and they are adjusted by caps and set screws to the 
journal flanges, the whole being surrounded by an an­
nular rim, indexed with the degrees of two quadrants, 
so that by adjustment of the concentric disks, the ali­
dades attached to the sleeves through which the firing 
bolts slide wil l point to the degrees of elevation or de­
pression desired. 
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DOGS THAT LEARN TRADES. 

The dog corps, long.since established in the French 
army, has been recently much increased, so eiHcient 
have these little soldiers become. At an early stage of 
the trials they gave satisfaction as advanced posts, 
scenting or hearing a stranger approaching even in the 
darkness, and quickly learning the differe-nce between 
a friendly and a foreign uniform. The latest trick the 
military dog has learned is that of carrying dispatches 
between distant sections of an army or reliefs or re­
enforcements presumably advancing through hostile 
country. The system is an otTshoot of the dog smug­
gler system, which is described in the current number 
of Blackwood's, and the steps by which the anhnals are 
taught to understand what is wanted of them are best 
shown by reference to that article. 

The smuggler in broad day walks across the frontier, 
his dog by his side, leaving the latter at the house of 
his accomplice and returning without h illl. When 
night falls, the dog is given a beating and turned loose 
to find his way home. Next he has a small pl1.cket 
fastened to his collar, and gradually the burden is in 
creased. Then half a dozen or more are employed at 

The gun can be discharged at any angle in the 
vertical plane, while the arc of fire in the horizontal 
plane is the same as in any other piece of ordnance. 
The tripping device on the rotary disk is arranged in 
such a way that the shell can be discharged at the 
point previously fixed upon ; this being entirely 
arranged before discharge by the position of the quad­
rant. The tripping devices for two of the carriers are 
loeated upon the right hand disk, and those for the 
other two carriers on the left hand disk, whereby two 
of the shells may be discharged at a time, the other 
two being left in the carrier until it is desirable to dis­
charge them. The four shells .may be discharged in 
rapid suc('.ession, and the trajectory of each being prac­
ticall y identical, each successive shot will add to the 
destruction done by the preceding one. One peculiarity 
of the gun or engine, as it might perhaps more pro­
perly be called, is its comparative noiselessness. There 
being no expansion of gases and no vacuum, there is no 
report of any kind, the only sound being the whiz of 
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in�ase theltarget should be missed. Should that target 
be a ship, that effect would thus not be wholly lost. 

Finish Cor Redwood. 

A prominent dealer in redwood supplies the follow­
ing formula and directions for treating redwood finish. 
We understand it is a practice that has been in­
dorsed by successful experience in San Francisco. 
Take 1 quart spirits of turpentine, add 1 pound corn 
starch, add � pound burnt sienna, add 1 tablespoon­
ful raw linseed oil, add tablespoonful of brown japan. 
Mix thoroughly, apply with a brush, let it stand say 
fifteen minutes, rub off all you can with fine shav­
ings or a soft rag, then let it stand at least twenty­
four hours that it may sink into and harden the fibers 
of the wood; afterward apply two coats of white shellac, 
rub down well with fine flint paper, then put on from 
two to five coats best polishing varnish ; after it is 
well dried rub with water and pumice stone ground 
very fine, stand a day to dry ; after be-ing washed clean 
with chamois, rub with water and rotten stone, dry, 
wash aM before, clean, and rub with olive oil until d ry. 
Some use cork

· 
for sandpapering and polishing, but a 

smooth block of hard wood like maple is ·better when 
treated in this way. Redwood, aecording to a Califor­
nian's idea, will be found the peer of any wood for 
rt!al beau t.y and life as a house trim or finish. 

_.e ... 

Llghtlnc by Means oC Accllmulators. 

At Springfield, Mass. , the electrift light company have 
recently put into their works on Taylor Street the sys­
tem of the < Electrical Accumulator Company, of New 
York, composed of 378 large cells, which take up a floor 
space of about 20 by 15 feet, and they stand about 8 
feet high. The company are able to store electricity 
enough hi the accumulators to run 500 lights ten hours. 
In this way they are able· tQ do more work with the 
same amount of engine power, as the engines can be 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

No. 678. 
lI'or she Week EndlnK December 29,.1888. 

PrIce 10 cento . For sale by all newsdealers . 

PAa_ 
1. BIOLOGY.--The New Instltut Pasteur. -The new laboratory for 

conducting Pasteur work in biolol{ical .cience.-2Illu.trations ..... 10825 
The Salmon Fisheries of the Columbia River.-Continuation of 

thl8 graphic and Intere.Unl{ contrlhution to economic biology. --8 
illustration ... ; . .. . . . . . .. .. . . . . . . . . . . . .. ..... . . ...... . . . . . . . . . . .. . . .. . . . . .  10828 

II . CIVIL ENGINBERING.-The Water Supply at Tokyo, Japan.­
By Y. NANAJIMA.-An ancient JapanesewRterwork., with curious 
detail. of It. construcUon.-:-4 illustrations ................... ....... .  10826 

Ill. ELBCTRICI TY. -On Ocean Temperature. in Relation to Subma­
rine Cables.-By WM. LANT CARPENTER.-The elJect of the \.em­
perature. of the·ocean upon the insulation re.i.tance of cables.-
An Important and interestinll inve.tillation .......................... 1tl827 

IV. FINE ARTS.-Monument to Columbu. at Barcelona.-An elabo-
rate deSCription of the new monument to Christopher Columbus. 
-Its architectural features and the hydraulic 1Ift.-·10 illu.tratlons 1<£13 

V. MECHANICS.-A Conical Drum Windlas •. -An interestinl{ modi-
fication of the dill'erential wlndlas •. -2 illu.tratlon ................... 10827 

VI . MISCBLLANE0I]S.-A Ru.sian RaIlway Acoldent.-The recent 
accident in which the Czar of Ru •• la was nearly killed, and In 
which twenty person. lo.t their IIve •. -2 illustration •........... ... 1tl827 

VII. NAVAL ENGINEERING .-The PRddle Steamer Honam .-A re­
markable craft built for trading on the Canton River in China.-l 
Illustration ........................... '" . . .. .... ... . .... .... .... .. .... ... 10826 

VIII. PHOTOGRAPHY.-Retouching Negatlves.-Practlcal de.crlp­
tlon, with formula, of this all-Important detail of photographiC 
work ................... : ....... ................. . ....... . .. . . ........ .. .. 108S.f. 

Toning Bath for Imparting Cold Tones to Print. on Gelatinn­
Chloride of Silver PRper.-Formula for a toning bath of the above 

description.-Particulars of it. u.e . . . . . . ..... . . . . .. .. . . . . ... .. . . . ... .. lO8S.f. 

IX . PHY SICS. -The Universality of Vlbratlon •. -By C. C. HASKINS. 
-A deeply thought out paper upon one of the recent develop-
menta of phy.ical.clence ............ : .................... : ............ 10831 

X. TECHNOI.OGY.-Manufacture of Chlorlne.-Weldon-Peohiney 

process.-Notes upon an experimental trial of thl. proce ... . .. . . . .  10825 

dogs, though first they must be taken from point to 
point to find them again, when they get to understand 
the irlea, and what is wanted of them, will find a dis 
tant column or command with little difficulty if given 
the general direction, unless it be at too a:reat a dis 
tance, anrl carry messages to and fro with commend 
able zeal. 

"A POSSIBLE REVOLUTION IN MEDICINE." 

Most people have read of the" bacteria and of the dis 
coveries concerning them made by Pasteur and Koch 
The subject seeills generally to be regarded as belong 
ing to the doctors-an interesting.phase of,the progress 
of our time and so�ething for students to sit up late 
over, but not directly interesting to lay minds. This 
seems to be a grave e-rror, for, in a recent paper on " � 

U ...... 1.M n.' .. ' Dr_ Au!!tin Flint says that by a 
knowledge of the bacteria nearly au 1lu=a.u iJl..-oE_ 
physical nature may be cured or prevented. Hence 
there is no secular subject that may fairly be looked 
upon as more engaging and timely. Slowly, but surely, 
there is working a revolution in the science and prac­
tice of medicine and surgery. He thinks a time will 
come when the cause will be known of every infectious 
disease.; when they will be preventable, or having 
broken out,will be easily curable ; and, best of all, when 
it will be possible for the intelligent physician to afford 
protection against all such diseases as scarlet fever, 
measles, yellow fever, whooping cough, etc. 

Indeed, there need not be any epidemics, and even 
constitutional dise-ases will be curable if only the pro­
gress in the science of bacteriology should go on at the 
present rate, because, in a figure which the Doctor bor­
rows from the FreJlch, " The higher one ascends, the 
further off seems the horizon." That is to say, the fur­
ther we go in bacteriology, the greater appears the 
promise. In the last few years there has been 8; really 
remarkable advance, .. an evolution of knowledge, " the 
author calls it. There is .. Pasteur's work with the 
fermentations, his .discovery of the microbe which 
breeds in the silkworm a peculiar disease, and especi­
ally the isolation of the microbe of the carbuncular 
disease of sheep-which sometimes attacks man. These 
give a powerful impulse to the study of bacteriology." 
Koch's part in the bacteriological era would seem, 
from what our author says, to be somewhat similar to 
that of Ampere in electro-magnetism ; he supplement­
ed Pasteur's discovery; as Ampere did Oersted's. 

Bacteria, which are now known to be vegetable alid 
not animal growths, are to be found in large numbers 

in the intestines even of the most healthy, and it is in 

knowing the nature and habit of these that will enB.­

ble the student to prevent their inroads when the con­
dition of the system leaves it disarmed. Even now, 

so we are told, consumption can no longer be called 

incurable, fermentive indigestions are successfully 

treated by means of a class of remedies known as dis­

infectants. In many of the skin diseases is found an 

organism at work ; in diphtheria the germs are at work 

in the mucous membrane. In both cases the physi­

cian now addresses himself particularly to dealing with 

these germs. Among the diseases in which, our author 

says, the presence of bacteria has already been surely 

traced, and their influence depressed or destroyed, to 

the relief or cure of the patient, are : Tuberculosis, 

diphtheria, typhoid fever, yellow fever, relapsing fever, 

the malarial fevers,certain catarrhs, tetanus, nearly all 
'used to store up electricity duting the day for use in the 

night, and then the same motive power can be used to 
propel the arc dynamos at mght. 
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The ScIentific American for 1889. 
READ WHAT THE PUBLISHERS SAY. 

The increasing circulation of the SCIENTIFIC AMERI­

CAN enables the publishers to improve the paper every 

year, while the subscription rates are kept at the low­

est possible figure. The year just closing bears witness 

to these facts; and with a still further increase of pa­

trons for the coming year, which we are encouraged to 

expeet, still greater improvement may be expected. 

We look upon our readers as our friends, for whom we 

are willing to devote our time and our best energies, 

and for enquirers through our" Notes and Queries " 

column we do incur large expense to secure accurate 

information. The recipes and directions offer practical 

hints in engineering and physics and in every depart­

ment of science. The large number of beautiful wood 

engravings which embellish each number of this paper 

speak for themselves ; in fact, our tens of thousands of 

regular patrons, some of whom have taken the SCIEN­

TIFIC AMERICAN from its infancy, more than 40 years 

ago, know without being told how the quality of the 

paper has advanced with its years, until it has attained 

an eminence and circulation to which none other of its 

class at home or abroad approximates. We would re­

mind our readers that this number closes a volume, 

and with it the su bscription of several thousands of our 

patrons expires, and before the end of another week we 

trust that every one will not only renew his own sub­

Fcription, but include some friend ,  the manager of his 

works, some worthy employe, an apprentice, or some 

bright boy who has a taste for mechanics or some 

special department of science. It will make a useful as 

well as an acceptable New Year's gift, and the recipi­

ent every week for a whole year will be reminded of 

the donor's good deed, and will, undoubtedly, be a 

more intelligent and better man from the instruction 

he will derive from its weekly perusal. Price only $3 

a year, and for so small a sum we shall feel disappoint­

ed if several thousand more names are not entered on 

our subscription books for 1889 than were recorded in 

1888. 
••••• 

Bursting of the New Steel Gun. 

Before this lZun W!>g tcdcu r predicted that it or any 
otner cast steel gun would be a failure. My reasons 
for this were that no cast steel gun could be made that 
the metal would be of regular tension. In 1869 I visited 
the steel works of Mr. Krupp, in Essen. Prussia, where 
I was at that time fortunate enough to see them forgo 
ing the largest ingot of steel that, up to that time, had 
ever been made in the world. It weighed 82,500 pounds, 
and was being forged under the then largest and 
heaviest steam hammer ever made, the hammer of 
which alone weighed more than 50 tons, and struck a 
blow of more than 100,000 tons; when forged, one-third 
of the upper or pipe end of the steel was cut off. 

MI'. Krupp explained that no mass of molten metal of 
near that size would be of uniform tension when cooled, 
because the outside must cool faster than the center, 
and shrink on it like a band shrunk on it. Then the 
center shrinks from that in cooling. He also said that, 
in order to forge the steel for a gun, it was necessary 
that a steam hammer be of sufficient weight to move 
t.he metal clear to the very center at every blow in 
order to leave it of uniform tension ; that if a hammer 
that was itself too light, in forging that the outside 
would be enlarged more than the center, and it would 
be also of uneq ual tension. 

During the war I lived in Trenton, N. J .
. 

At that 
time a gentleman, then living in New York, received 
an order for a cast iron cannon to be of 8 inch bore. 
The cannon was const.ructed with deep spiral ribs ex­
tending around the breech, and it was of immense 
weight. It was taken about three miles below Tren­
ton in It dugout made by the Camden and Amboy 
Railroad Company for a fill in building the road. It 
burst at the first charge, the breech going into three 
pieces, one, weighing many tons, more than half a mile 
into an oat field. I was on the ground on the Sunday 
after and saw the wreck. 

During the war I was in Washington, and in front of 
the war department building was a Rodney gun. It 
was a gun made by shrinking rings over the breech to a 
little below the charge. While I stood there, among 
numerous other curious visitors, and all apparently 
admiring the gun, Fred Sickles, of Sickles cut·off, came 
up and looked it over. A gentleman in the crowd 
said: " Mr. Sickles, what do you think of it?" Said 
he, .. Well, it will never stand seven charges. It will 
crystallize by unequal tension right where the rings 
terminate. " 

I had the curiosity to watch the result of the first 
Rodney gun. It was put on theNaugatuck and burst, 
just as Sickles said it would, at the fifth round. 

Jeitutifie �mtrieau. 
I am, therefore, of opinion that no cast gun will ever 

be It success. Failure will not be in consequence of im­
perfect annealing, but of improper tension. 

J. E. EMERSON. 
... ,. . 

Collisions in Fogs. 

In his annual report to the National Board of Steam. 
Navigation, President Cheney shows that there were 
in 1887, 84 casualties to vessels from collisions in fogs ; 
100 in 1886, 120 in 1885, 92 in 1884, and 59 in 1883. He 
gives a statement by Captain H. C. Taylor, U. S. Navy, 
who says' 

The general idea on shore and among seafaring 
people who do not reflect and observe closely is that, 
if you are going slower, you can stop easier ; if going at 
a high rate of speed, it takes longer ; but the real fact 
is that, for all purposes of avoiding impending colli­
sions, it is impossible to stop at all when at high speed, 
within any period needed to avoid collision. 

Those who have practically tried it, know that when 
a large seagoing vessel is rushing through the water 
12 or 13 knot speed, that the first effect of the propeller 
or paddle wheels backing is in no way perceptible. 
The momentum of the ship begins to be lost by the 
natural resistance of the water, and when checked 
somewhat, the effect of the screw commences to be felt. 
and not before. No heavy vessels (whose momentulll 
becomes so great as their speed increases) should go 
more than six knots per hour in a thick fog, if they 
hope to avoid collision ; and a speed of eight to nine 
knots renders avoidanoe impos"ible. 

The investigations and experiments of Captain Co­
lomb, R.N. , with many steam screw vessels, of differ­
ent size, and moving at different speed, show that the 
average distance in which a steamer will stop after 
suddenly reversing the engines is four and one-half 
times the ship's length. 

Some experiments made with the SS. Aurania, 480 
feet long, and moving at a speed of thirteen knots, 
showed that she carne to a dead stop in three and six­
tenths times her length, after reversal of the engines. 

The case of the Aurania is a very favorable one, and 
indicates that, though not at full speed, she stopped in 
one-third (1,728 feet) of a mile. All of us who are 
familiar with thick fogs will realize the uselessness of 
stopping only after one-third of a mile has been 
covered. 

Experiments with the SS. Oregon gave the same 
results ; the time to come to a dead stop being 3 min­
utes and 59 seconds . 

The mean results of many trials with different sized 
vessels, and moving at different speeds, show that to 
stop a vessel in the shortest possible space, the helm 
should be put hard over the instant the engines are 
reversed. If this is done, the vessel will lose way and 
come to a state of rest when she has changed her head­
ing four points. She wil l then have moved ahead a 
little less than three times her length, and will have 
transferred one length,. that is, her stern will be just 
clear of her original cour8e. 

The dragging action of the rudder, as mentioned 
above, is well known to all seafaring people, and can 
generally be utilized to avoid collision, unless danger 
exists on both bows. But we must remember that the 
above results were obtained largely in quiet weather 
and smooth water ; and a strong breeze or rough sea is 
liable to alter the above results as to the movement of 
the ship's head. 

....... 
Manufacture of Hydraulic Cement. 

Accordinl!; to Dr. Michaelis, the foremost cement ex­
pert now living, the raw materials, when dried at 2120 

F., consist essentially of 75 to 79 percentum (by weight) 
of carbonate of lime and 24 to 20 per cent of silicate of 
alumina (clay). These, when burned, represent 627:) to 
67 per cent of lime and 337:) to 29 per cent of silicates 
(silica, alumina, oxide of iron), leaving 4 per cent for 
accessories. After the hardening of the hydrated 
cement, a transformation, by complicated reactions, 
has taken place into hydrated silicate of lime, as the 
most important ingredient, in hydrated aluminate of 
lime, ferruginous lime, hydrate of lime, basic sulphate 
of lime, and carbonate of lime. 

Some of the phases during the burning, as well as 
during the hardening process, are of interest and im­
portance. 

The constituents being pulverized are mixed into a 
homogeneous paste, balled, dried, and burned by ex­
posure to a quick white heat, equal to the melting 
point of wrought iron. This causes first the expulsion 
of the chemically bound water and carbonic acid, and 
next a softening of the whole mixture. During the 
calcination alumina and oxide of iron, which acted in 
the clay as bases, assume the role of acids toward the 
lime, the calcined oxide of iron acting as a flux in the 
fire. A preponderance of alumina favors the produc­
tion of a quick-setting cement. while an increase of iron 
has the opposite effect, since it arrests the eager absorp­
tion of water by the lime, which causes it to swell. 

When partial vitrification sets in the heat is promptly 
stopped , since a higher heat or a continued oxidizing 
heat of the normal temperature will ruin the cement, 
which now requires rapid cooling as much as it did a 
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quick heat before. At this stage the softened lime is 
alloyed with the softened clay, while neither is in 
fusion yet. A disposition for the formation of new 
combinations of lime, with silica, alumina" and oxide of 
iron, is induced without allowing these nascent com­
binations to be fully consummated, because they, as 
crystalline bodies, would impede the subsequent hyd ra· 
tion and the dense interlocking of the molecules dur­
ing the setting or crystallization processes. Under 
these conditions the lime, though not chemically com­
bined, is engaged and kept out of harm's way. 

The high temperature of the kiln has gradually con­
densed the mass and most prominently the silica. The 
globular texture attained in moderate heat was simul­
taneously transformed into a laminated semi-vitreous 
texture. 

The Portland cement owes its high reputation 
largely to such physical changes. Globular texture 
makes contact by points, while laminated texture 
achieves more intimate contact by surfaces. In our 
case it secures in strata of height 50 per cent more 
cementing substance than a mass of globular particles. 

This close packing intensifies cohesion, of which the 
high tensile strength is the exponent. After cooling 
the clinkers are ground to impalpable, dense, drossy, 
steel-hard powder, having a specific gravity of 3'0 to 
3-15. A few weeks' storage seasons the product and 
makes it ready for use. 

• I .... 

Manufactures In Japanese Prisons. 

A visitor to a J ap<tnese prison in Tokio thus recounts, 
in the Pottery Gazette (London), a portion of his experi­
ences: Then we visited a workshop where jinrikishas 
were being made, then one where u mbrella handles 
were being elaborately carved, then one where every 
kind of pottery, from the i'ough porous bottle and jar 
to the egg· shell teacup, was rolling from a dozen pot­
ters' wheels, and then came the great surprise. 'l'wo 
days previous I had visited the house of the most fam· 
ous maker in Japan of the exquisite cloisonne ware­
the enamel in inlaid metal work upon copper-who 
rivals in everlasting materials the brush of Turner 
with his pigments and the pencil of Alma Tadema 
with his strips of metal. And 1 had stood for an hour 
behind him and his pupils, maneling that the human 
eye could become so accnrate, and the human hand so 
steady, and the human heart so patient. Yet I give 
my word that here in the prison at Ishikawa sat not 
six but sixty men, common thieves and burglars and 
peace breakers, who knew no more about cloisonne 
before they were -sentenced than a Hindoo knows 
about,,-&kateB, d�ing �ust the same thing-cutting by 
eye-measurement only the tiny strips of copper to 
make the outline of a bird's beak. or the shading of 
his wing, or the articulations of his toe, sticking these 
upon the rounded surface of the copper vase, filling up 
the interstices with pigment, coat upon coat, and- fix­
ing and filing and polishing it until the finished work 
was so true and so delicate and so beautiful that noth­
ing except an occasional greater dignity and breadth 
of design marked the art of the freeruan from that of 
the convict, C'etait a ne pas y croire-one simply stood 
and refused to believe one's eyes. Fancy the attempt 
to teach such a thing at Penton ville or Dartmoor or 
Sing Sing! 'When our criminal reaches his prison 
home in Tokio, he is taught to do that at which the 
limit of his natural faculties is reached. If he can 
make cloisonne, well and good; if not, perhaps he can 
carve wood or make pottery ; if not these, then he can 
make fans or umbrellas or basket work. If he is not 
up to any of these, then he can make paper, or set 
type, or cast brass, or do carpentering. If the limit is 
still too high for him, down he goes to the rice mill, 
and seesaws all day long upon a balanced beam, first 
raising the stone-weilZhted end, and then letting it 
down with a great flop into a mortar of rice. But if 
he cannot even accomplish this poor task regularly, he 
is given a hammer, and left to break stones under a 
shed with the twenty-nine other men out of 2,000 who 
could not learn anything else. 

Amphibian o f  tlte Coal Period. 

Professor Bick:uore, in a recent lecture on "The 
Period of Reptiles and Mammals," in the Museum of 
Natural History, this city, presented on a screen illUR­
trations of the footprints of one of the amphibians of 
the coal period. The illustration was a drawing from 
the great slab of bluestone which belongs to the 
museum, and was taken from the stone quarry at 
Turner's Falls, Mass. The animal itself, MI'. Bickmore 
explained, was one of those which roamed in great 
numbers along the Connecticut Valley during the car­
boniferous period. This one had left its footprints in 
the mud, and the impression having been subsequently 
filled with sand, the cast was preserved when the clay 
be�ame hardened into stone. 

From fossils of the animal, which have been obtained 
in other portions of the valley, it appears to have had 
an elongated body, about fourteen feet long, on four 
legs. It moved mainly on the hind feet, the fore legs 
being shorter, and lived partly in the water and partly 
on the banks of the stream. 
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SIlU'LE EXPERIMENTS IN PHYSICS. 
BY GEO. M. HOPKINS. 

The engravings represent a few examples of the pro­

jection of simple physical experiments upon the screen. 
Besides a lantern, a few glass tanks with parallel sides 
will be required. These are preferably, but not neces­
sarily, made of three pieces of plate glass, one a thick 
piece, having the shape of the cavity cut out of it, the 

Fig. l.-COHESION. 

others simply flat pieces, attached to opposite sides of 
the first by means of marine glue or other suitable ce­

ment . 
A cell made of plates of glass clamped on opposite 

sides of a bent rubber strip serves a good purpose. It is 
a great convenience to have several of each kind, so 
that pre'p�r�ti�ns ToT i>�Qjf;!�U.9n: ijfay De made at 
leisure. 

Fig. 2.-REDUCTION OF VOLUME BY MIXTURE. 

In Fig. 1 is  shown j,he well known experiment illus­
trating cohesion. In the tank is placed a mixture of 
alcohol and water, having the sa..��.!!V�it1Q.Jrravity' as 
oli ve oil. Into the mixture is very carefully in trod uced 
a globule of olive oil, which may be colored or not. 
The oil a8sumes a perfectly spherical form, and pro­
duces a very interesting image on the screen. 

glass. After a thorough mixture of the liquids, the 
partition may be replaced in its first position. 
. 'By arranging a tank with a partition near one end, 

as shown in Fig. 3, the experiment in which a large 
amount of cotton is introduced into a vessel filled with 
alcohol, without causing it to overflow, may be repeat­
ed so as to show it on the screen. The smaller com­
partment of the tank is fil led with alcohol, and in 

Fig. 5.-EQUILIBRIUM OF LIQUIDS. 

the :arger compartment is placed a quantity of loose 
cotton. This is gradually transferred from the larger 
to the smaller compartment, by means of a pair of fine 
tweezers, without causing the alcohol to overflow. 

The absorption Of gases by charcoal is readily shown 
in the manner illustrated in Fig. 4. A . glass tube, 
open at both ends, is dipped in mercury contaIned in 
the bottom of the tank. A cork is fitted to the up­
per end of the tube. Carbonic acid is ponred into 
the tube, then a piece of freshly heated charcoal is 
dropped in, and the cork is instantly replaced. The 
charcoal absorbs the gas rapidly, creating a partial 
vacuum, whi(lh causes the mercury to rise in the tub!'! 
to a considerable height. 

In Fig. 5 is shown a tank containing four liquids of 
different densities, the densities decreasing from the 
bottom upward. This is simply the well known experi­
ment of the " vial of four elements. " The liquids are 
mercury, a saturated solution of carbonate of potash 
in water, colored alcohol, and kerosene oil. This sim­
ple experiment is very interesting when performed in 
the usual way ; but when it is projected upon the 
screen, the struggle of the different liquids to regain 
equilibrium, after having been thoroughly stirred up, 
is striking. 

. f . ' " 

A Large Organ. 

. A 'c"'o:';;r""re"'s"'p"'o"'n""dT.e;;;n"'tr · or La ' �cfence en Fiimi"'lre state!! 
that in the Protestant church at Libau (Russia) there is 
an organ which occupies the whole width of the church, 
about 60 feet, and which has 131 registers, 8, 000 pipes, 
and 14 bellows of large size. It has 4 harpischords and 
one pedal.  The largest pipe is formed of planks 3 
inches thick and 31 feet in length, and has a section of 
7 square inches, and weighs 1 ,540 pounds. Besides 
the 131 registers, there are 21 accessory stops that per­
mit of combining various parts of the instrument with­
out having direct recourse to the registers. By a spe­
cial pneumatic combination, the organist can couple 
the four harpischords and obtain surprising results. I For the sake of comparison, the following large instru­

I ments of this kind may be cited : Organ of the Cathe­
I dral of Riga, 125 registers ; Garden City Cathedral 120 ; 

Fi�. 3 .- CO'l''l'ON' AND ALCOHOL EXPERIMENT .  

In Fig. 2 is shown the  method of  projecting the ex­
periment in which the volume of equal parts of alcohol 
and water is less when they are combined than it is  
when they are separate. The tank has a large cham­
ber with a narrow neck. The chamber is divided in 
the center by a removable partition having soft rubber 

Fi_g. 4.-ABSORPTION OF GAS BY CHARCOAL. 

edges. Water is introduced into one division of the 
chamber, and slightly colored alcohol is placed in the 
other division. The water and the alcohol are level 
with a mark on the glass. On turning the partition, 
the. water and alcohol mix, and the level of the mixture 
immediately falls some distance below the mark on the 

St. Albert Hall, London, 100; Cathedral of Dhn 100; St. 
George's Hall, Liverpool, 100 ; Notre Dame, Paris, 90 ; 
Bost.on Cathedral 86 ; Cathedral of Schwerin 85 ; St. 
Nicholas Church, Leipzig, 85; Cologne Cathedral 42. t. 

• • • • • 

The New St. Clair Tunnel. 

The St. Clair tunnel from Port Huron to Sarnia is 
making fair progress. Instead of driving from inter­
mediate shafts, work has beAn started at the portals, 
which are now j ust being dug out. The total length 
from portal to portal is about 4,620 feet. of which 2, 400 
feet is under the r iver, which is here 42 feet deep. The 
distance of the roof of the tunnel below the bed of the 
river averages about 25 feet. The material is blue 
tenacious clay throughout, plastic and putty·like in 
consistency. About 150 men are now at work. It does 
not appear likely that any considerable trouble will 
arise from water, although there may from gas, which 
at points is encountered under high pressure , but small 
volume, so that it soon exhausts itself. The adopte<l 
section is a cj.£cle of 20 feet 4 inches 
outside, 19 feet 10 inches inside the 
clear, the lining being cast iron seg­
ments 2 inches thick, 6 inch flanges, 18 
inches wide ; 14 segments and a ·  key­
piece about 10 X 18 inches completing 
the ci rcle. A cast steel shield, 15 feet 
X 21 feet 4 inches, is driven in front by 
a bydraulic pressure of 3,000 tons from 
twenty-four jacks, 10 in.x 26 in. Two 
30 H. P. Roots blowers are to supply 
air, two 50 H. P. Lidgerwood engines 
do the hoisting, t wo 100-light incande­
scent light plants supply illumination, 
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and the plant generally is �n a very liberal and ade­
quate scale. 

The grades into and out of the tunnel are ·2 pel' cent 
for about 3,000 feet at each end. The cost of the tun­
nel is likely to be high, say $2,200,000, the metal' lining 
being very expensive ; 800 tons of bolts alone will be re­
quired. The material is so fluid that it is practically 
impossible to make an open cut even 60 feet deep for 
the approaches.-Enginee1·ing News . 

• f . , .  

AN IMPROVED CHURN. 

The accompanying illustration represents a light and 
simple form of churn, designed to be very effectiYe in 
operation, for the invention of which a caveat has re­
cently been filed in the Patent Office, by Mr. Robert 

CAMPBELL'S CHURN. 

Campbell , of Mancelona, Mich. The base is made in 
two parts for convenience in shipping, and on the base 
is secured an arm carrying at right angles a vertical 
spring plate, to the upper end of which is attached a 
support for the cream-holding vessel. This support 
has handles at each end, and has a central dovetailed 
groove in which fits a dovetail formed on the under 
side of the cream-holding vessel, the latter being pre­
ferably made in the shape of a boiler placed on one 
side, a cap screwing on the top opening, for filling the 
vessel and removing the butter, while there is an open­
ing near the bottom for drawing off the buttermilk. 
The churning is performed by p ul l ing either of the 
handles in one direction to bend the spring plate, on 
lettIDg go or WDICll th� pkta . ""bounds and the cream 
in the vessel receives a concussion, this operat.tuu bci"l!' 
repeateu as often as necessary until the b utter is made. 

.. . . � .. 
AN IMPROVED EXTENSION LADDER. . 

An extension ladder which may he quickly and con­
veniently elevated and inclined toward a given object, 
and which can be readily transported from place to 
place, has been patented by Mr. Simeon Piche, of 
305 West Superior Street, Duluth, Minn. , and is 
ill1)strated herewith, the small view being a side 
elevation of the ladder when folded down for trans· 
portation. The device has two stationary sides, 
consisting of inclined uprights united by a crossbar, 
the longer upright having on its inner face a lon­
gitudinal bracket provided with a series of aper­
tures. Near the upper end of the other upright is 
pivoted a lever arm, the handle end of which rests in 
the bracket on the longer upright, and is adapted to 
reciprocate, or to be held at any desired point. Upon 
the upper edge of each of the lever arms a curved 
beam is secured, the ends of the beam being attached 
to the lever arms within the standards, and from these 
curved beams, at each side of their center, a standard 
is downwardly projected, plate� being secured upon 
these standards to constitute ways u pon which raclt· 
bars are adapted to slide. A transverse shaft through 

PICHE'S PORTABLE EXTENSION LADDER. 
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the center of the lever arms has a crank arm at each 
end for rotating the shaft, upon which are pinions, one 
pinion adapted to engage and reciprocate the ap­
proaching racks on each side of the ladder frame, 
while upon one extremity of the shaft a ratchet wheel 
is secured, adapted to be en gaged by a pawl pivoted 
to the outer face of one of the lever arms. The ladder 
proper is made up of a series of rectangular frames ar­
ranged to form lazy-tongs, each frame having near its 

j'citutifi c !mtrtcllU. 
OFFSET MECHANISM FOR SAWMILL CARRIAGES, 

A simple and conveniently manipulated device, 
whereby the log frame and mechanism carried thereby 
on sawmill carriages may be shifted bodily in a line at 
right angles to the line of travel by the carriage, pre­
paratory to .. j igging back,"  is illustrated herewith, and 
has been patented by Mr. George Rosenberg-, of Muske­
gon, Mich. The carriage is supported upon axles 
journaled in hangers, and upon the axles are keyed 

collars, each pair of axles being 

ROSENBERG'S OFFSET FOR SA. WMILL CARRIAGES. 

connected by a cross bar, the ends 
of the bars encircling the axles be­
tween the collars. Upon the side 
of the longitudinal beam of the car­
riage farthest from the saw a rock 
shaft is journaled, an eccentric or 
short crank being formed on each 
end of the rock shaft, the eccentric 
faces being turned down when the 
carriage is carried back for a cut. 
The rock shaft is manipulated by a 
lever secured thereto at or near its 
center. A short rod is passed cen­
trally through the cross bars, unit­
ing each pair of axles, the rod being 
provided at. each side of the cross 
bars with a lock nut, and having a 
slot in the end facing the rock shaft, 
with which the rod is united by a 
link pivoted in the slotted end of 
the rod, the outer end having an 
integral sleeve in which the eccen­
tric surface of the rock shaft is held 
to revol ve. When the carriage is to 
be jigged back, the lever manipu­

forward ends a round, the rounds being in vertical 
alignment when the ladder is extended or elevated. 
The ladder is elevated by means of the crank handles on 
the transverse shaft, when the sliding rack operates to 
extend the several sets of lazy-tongs, the lever arms 
affording the llieans of inclining the entire ladder to 
the rear as far as desired. A platform is usually pro­
vided for the top of the ladder, the platform having 
hooks adapted to encircle one of the upper rounds. 
From the lower set of lazy - tongs are projected 
legs, provided with wheels, these legs being drawn 
from the ground when the ladder is elevated, and the 
ladder then resting upon its fixed frame, but when the 
ladder is folded down these legs assume an essentially 
perpendicular position, and form supports whereby 
the ladder may be guided o!), its \lTh�a 1� -;r d • ...,.,-

tion. .. · e .  ,.. 

Eels 1 ha' Scale Precipices. 

One of the most novel sights in the spring of the 
year, at the rocks of the Willamette Falls, is the 
s wa r m s 0 f gyrating eels. 

lating the rock shaft is moved from the saw, causing a 
tension to be exerted on the cross bar held between the 
central collars on the axles, so that the frame and its 
appurtenances are drawn away from the saw, while to 
throw the log into contact with the saw, the lever on 
the rock shaft is turned toward the saw, as shown in 
the illustration. The rock shaft may, if desired, be 
journaled inside the carriage frame, either above or 
below the axle. 

A. Grea' S'eel Plan'. 

The steel plant of the Phumix Iron Company, of 
Philadelphia, which has been in course of erection for 
the last four months, is now reported as completed. 
The engines weigh 370,000 pounds, and the roll train 
.. clj;l;UIS 'fUU,OIJO pounalS. Thl" 1" tho lnrse"t pl .. nt iq the 
country, not excepting that at Pottsville. The engines 
have a capacity of 2,000 pounds pressure, and the plant 
is expected to turn out steel suitable for armoring 
cruisers for the government and for making steel guns 
of any caliber. 

AN IMPROVED STEAM STEERING-GEAR. 
The steam steering-gear herewith illustrated, .which 

has been patented by Mr. Frank B. Turner, of Port­
land, Oregon, consists in a long steam cylinder, w ith a 
piston whose rods reach through opposite ends of the 
cylinder, and are connected with the tiller ropes, 
Fig. 1 showing a side elevation, Fig. 2 a transverse sec­
tion of one of the valves, and Fig. 3 a longitudinal sec­
tion. The pipes entering opposite ends of the cylinder, 
as shown in Fig. 3, comlliunicate with a central three­
way valve, one of whose openings receives the steam 

TURNER'S STEAM STEERING·GEAR. 

supply-pipe. Similar pipes, also entering opposite 

ends of the cylinder, are likewise connected with a 

similar three-way valve, which receives the exhaust 

pipe, T's in the latter pipes comm unicating with safety 

valves arranged to resist the highest pressure the cylin­

der is obliged to bear in the regular working of the ap­

paratus. The arms of the exhaust and live steam 

valves are connected by a link, so that the two valves 

will be moved simultaneously, and when steam is ad­

mitted into either end of the cylinder by the live steam 

valve, it is exhausted from the other end. By admit­

ting steam to both ends of the cylinder at the same 

time, and closing it in, the piston will be held in any 

desired position along the length of the cylinder, the 

exhaust closing before the feed-val ve, which may be 
l<:.£i> open jaet en()�h to give the required pressurEl on 
both ends. 

. . .  � . 
THE GARABIT VIADUCT. 

We have already spoken several times of the Garabit 
viaduct-that colossal work which does so much honor 

They are friskiness itself, and 
show a low order of intelli­
gence. If you put your hand 
in the water over the eels, or 
spit on it, instantly they are 
gone. But poke a stick down 
among the snaky things, and 
they do not notice it. The 
sense of smell seems to be 
their main guard against dan­
ger. Like salmon, they do 
their level best to dart up 
the rocks in order to ascend 
the river, and with good suc­
cess. Says a fisherman : Figs. 1 dud 2.-ANCHORAGE OF THE ARCH AND SUPERSTRUCTURE OF THE GARABIT VIADUCT. 

to French engineers-and we 
have given the dimensions 
and principal arrangements 
of it, and have described the 
placing of a part of the super­
structure. 'Ve s h a l l  now 
complete what we have al­
ready published by a descrip­
tion of the placing in position 
of the large central arch and 
the process employed f o r  
mounting this huge mass. 
We shall give a few detai ls  in  
regard to  this point, as well 
as to the tests that have been 
made this year, and which 
are borrowed from the inter­
esting book in which the la­
mented Beyer has given all 
the calculations relating to 
the viaduct. 

.. I have seen as many as a 
hundred bushels of eels hang­
ing on the rocks at one time 
by the suckers of the mouth. 
They would wiggle and flut­
ter their tails, and by the mo­
mentum thus obtained, let­
ting go with their suckers, 
jump up about six inches 
higher. I caught about forty 
barrels last season that I salt­
ed and sold to the Columbia 
fishermen for bait. I picked 
them off the rocks with a fish 
hook tied to a pole. I started 
at the bottom row of hang­
ing eels, and would silently 
pick off barrel after barrel. 
The upper rows hadn't sense 
enough to · perceive the ene­
my. I have canght eels in 
the headwaters of the Santi­
am, in the Cascade Moun­
tains. Suppose they had 
swum up from the WiIla­
mette. "-On3gon City Courier. 

•• • •• 
MANY a man has ruined 

his eyesight by sitting in 
the bar room looking for 
.... ork. 

The central arch of the via­
duct, constructed by Mr. Eif­
el, is, as is well known, of 540 
feet span and rests upon two 
large piers, the metallic part 
of which is 195 feet in height. 
The total weight of this arch 
is 2, 608,540 pounds. 

The piers were first con­
structed, and then the two 
lateral parts of the super­
structure were set up upon 
mounds of earth arranged as 
platforms. N ext, these parts 
were swung into position on 
the large piers, and were 
made to project about 70 feet 
on the side toward the arch. 
Each, thus placed, was held 
very firmly by means of 28 
steel wire cables fixed to the 
rear end and anchored to 
the abutments of the ap­
proaches. 

This done, two scaffolds 
werQ erected in front of the' 
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large piers, and the upper part of these, in the form of 
an arch, was so arranged as to follow accurately the 
curve of the inner surface of the proposed arch (that 
is to say, the intrados) at its springing. Upon these 
centers were placed the corresponding metallic pi.ec�s, 
and, after this part of the arch had been constructed, 
it was connected by means of twenty steel cables with 
the straight superstructure to lthe right. From this 
moment, it was possible to begin the mounting of the 
projecting arch according to the method previously 
applied by Mr. Eiffel to the Douro bridge. The opera­
tion of joining the pieces proceeded by degrees, care 
being taken, when the weight of the overhanging part 
became too great, to put a new series of anchoring 
cables in position, connecting the pier extremity with 
the upper superstructure. Figs. 1 and 2 well show in 
what the process consists. The placing of these cables 
permitted of raising or lowering the parts of the arch 
in process of being mounted, in every stage of ad­
vancement.. The special arrangements made to this 

one the loads remained stationary, in the other they 
were rolling. The test loads consisted of a 75 ton loco­
m otive hauling 15 ton cars, and the results obtained 
are worthy of being cited, as they demonstrate the 
surprising fixedness of the structure. 

action of solar rays nearly in proportion as they excite 
the • red nerve fibrils ' of the eye, another in propor­
tion as they excite the • green fibrils,' and another in 
proportiou as they excite the ' blue fibrils.' I did not 
do this at once, b u t  after experimenting with several 
sets of reproduction pigments, adj usting color screens 
so that I could make the process counterfeit the spec­
trum with either set of pigments. I final\y adopted re­
production colors which «:JaIl for negatives of the spec­
tru m showing curves of intensity approximating to 
the curves in Maxwell's diagram, illustrating the action 
of the spectrum upon the different sets of nerve fibrils. 
These colors are certain shades of red, green, and blue 
light, or their complementary colors in pigments,which 
approximate to Prus&ian blue, magenta red and aniline 
yellow, the fi rst two of so light a shade that it is ne­
cessary to superim pose one upon the other to obtain 
a full violet blue, the blue upon the yellow to obtain 
green, and the magenta u pon yellow to obtain red. 

effect were as follows : The 
ends of the cables rested upon 
iron girders through the inter­
meclium of wedges that could 
be disengaged by means of 
hydraulic presses. It was 
then easy to give each cable 
the desired t e n  s i o n  a n d  
length. The cables, as a 
whol!), really constltUwu a 

--totaliting apparatus that per­
m itted of moving million­
pound masses by means of a 
series of successive stresses 
never exceeding 15 tons. 

In fact, Mr. Eiffel had foun d  
b y  preliminary experiment 
that an increase of half an 
inch in the length of a cable 
corresponds to an increase of 
2,200 pounds in its tension . 
By introducing a half-inch 
wedge u nder the end of one 
of the cables, the neighbor­
ing cables were decreased in 
tension 2,200 pounds, distri­
buted over the other cables as 
a whole. These latter, there­
fore, were contracted to an 
extent corresponding to such 
diminution of tension, and­
they conseq uently raised the 
a,rCh. Tha. t .. t .. Ii .... ti6n-of'tire c 

slight l iftings due to the repe­
tition of this maneuver on 
each of the cables finally ef · 
fected a general lifting of four 
inches. When it was desired 
to lower the arch, the opera­
tion was just the contrary, 
that is to say, the wedges 
were removed in succession . 
A mastery over the position 
of the projecting parts was 
had at every instant. 

The arch, loaded for its entire length by a train of 
22 cars (Fig. 3), exhibited under this enormous weight 
of 4L15 tons a deflection of 0'27 inch. The same train, 
placed upon one of the halves of the arch, produced a 
deflection at the key of but 0 '15 inch . Finally, under 
the action of the rolling weight, the deflection was but 
0 '46 inch. 

These figures are significant. They constitute, per­
haps, for people who are informed, the finest eulogy 
that can be addressed to the eminent constructor, Mr. 
Eiffel, who, after the Garabit viaduct, will astonish the 
world with his 984 foot tower. -La Nature .. 

.. . . 
Printing of Pb otogra).b. In Color •• 

Mr. Fred. E. Ives lately read before the Franklin Concluding, he said : . . Admitting the theoretical 
soundness of my mode of pro­
cedure, which I believe I have 
fairly demonstrated, there re­
mains only the question of 
practicability and commer­
cial value to be considered. 
The process is practicable i f  
the same operations repeated 
in the same manner can be 

j rene1I' lipon to produce pic­
tures which counterfeit the 
light and shade and color of 
all objects. Three subjects 
wh ich I shall show to-night, 
a d elicate oil painting, a bril­
liant Prang chromo, and a 
beautiful sea shell, were made 
w ith the same light, sallie ca­
mera, same preparation of 
sensitive plates, same set of 
color screens, same relative 
exposures, and same develop­
ment. They show a very great 
variety of colors, mostly com­
pound in the painting and 
chromo, b ut pure spectrum 
colors in the sea shell, yet the 
colors of all are alike faith­
fully counterfeited to the eye. " 

The pictures thrown upon 
the screen by Mr. Ives seemed 
�!t . "Qpfi rm his claims as 
to the efficiency - oT lil!! . moue 
of reproducing the colors in a 
picture or in nature. 

Mr. Ives also exhibited a 
camera contrived by himself, 
in which the lenses and color 
screens are adj u�ted so as to 
produce simul taneousl y the 
three negatives required by 
the above mentioned helio­
chromic process. 

• • •  

The New Railway Bridge at 

New London, Conn. 

A large swing bridge, with 
two spans of 250 ft. 6,ach,  is 
to be erected over the ·Thames 
river at Winthrops Point, 
near New London, to ' carry 
the lines of the New York, 
Providence, and Boston Rail-

After the two halves of the 
arch had been brought 80 

. close together that there was 
room only for the insertion of 
the ceuter piece, the process 
of keying was begun. As the 
two halves had, during the 
moun t ing, been held a little 
above their final position, 
there was a few inches more 
space between them than was 
necessary for the insertion 
'of the key, and it was only 
necessary to remove progres­

Fig, 4.-SPRINGING OF THE ARCH OF THE GARABIT VIADUCT. 

. road. The principal pecu­
liarity about the work is the 
method by which the thrfle 
deep foundations are to be 
sunk, the total depth of mud 
aud water to be p a s  s e d  

sively a few wedges to bring the pieces gradually into 
com plete contact. 

. The closing of the intrados was effected on the 20th 
of April, 1884, and haste was at once made to ease all 
the cables in order to prevent a fall in the temperature 
from producing an increase of abnormal stresses, either 

'upon the cables or the arch itself. This quick ease­
ment was effected by means of sand boxes that care 
had been taken ' to interpose : between the superstruc-
tures and the large piers. ;:i' 

On the 25th of April, the few stanchions and uprights 
that remained to be put in place at the top of the arch 
were inserted, and on the 26th all was ready for mount­
iog the key of the extrados. This was hoisted at 3 
o'clock, and at 7 o'clock in the evening it was defini­
tively placed. It was only necessary to use hammers 
to cause it to gradually enter the space tbat it was to fill. 

The operation succeeded with a precision that may 
be qualified as mathematical, seeing the large dimen · 
sions of the work and the circumstances under which 
so delicate a mounting was effected. 

. It only remains to say a word regardinjr the 'tests 
that were made last April, before the viaduct was 
opened for travel. These tests were of two kinds. In 

Institute a paper on heliochromy, which was an addi­
tion to a communication . made to the Institute last 
February, and in which he explained his method of 
prod ucing photographs in natural colors. 

According to the Ledger report, Mr. Ives said : " I  
assumed that we might counterfeit all the colors of 
nature in a photographic picture by making each ray 
of simple color select automatically, in the operation 
of the picture-making process, such a type color or 
mixture of type colors as will counterfeit it to the eye, 
and showed how this can be accomplished by means of 
photographic plates made sensitive to alt colors, and 
exposed through compound light filters, which are 
suitably adj usted by experiment upon the spectrum 
itself. " 

He quoted from a recently published work on color 
to show that his plan of operation was in accordance 
with what is now recognized as the true theory of the 
nature of light and color sensation. Continuing, he 
said : . .  Although I originally worked out my process on 
the simple plan O! making each primary ray of spectrum 
color select from and combine three pigment colors to 
counterfeit it, it becomes evident that in accomplish­
ing this I might have produced one negative by the 

through being 130 ft. , 128 ft. , and 103 ft. in the different 
cases. To avoid the expense of the pneumatic system 
the following plan has been adopted : An immense 
timber crib in one case, 71 ft. square, is to be sunk to 
the bottom of the river, and the mud dredged out 
inside it to the depth of 20 ft. In the space thus pre­
pared piles will be driven. The spaces round the 
heads of the piles will be filled with concrete, and the 
masonry of the piers will be built on this. 

.. . .  I .  
Chrbtma. 'I'ree •• 

New York huys thousands of Christmas trees in 
Maine during the fimt half of December, and large 
crews of men are employed in various parts .of the 
State cutting the big town's supply. A Christmas tree 
is valued first according to its symmetry, second as to 
its size. The ideal tree is anywhere from ten to_ fifteen 
feet in height, with stout branches at regularintervals. 
Some trees have too few branches, while others have so 
many as to hide the articles hung upon them. Whole 
steamer loads of Christmas trees, cut in the western 
part of the State, are shipped from Portland to New 
York, and one man in Camden, on Penobscot Bay, is 
getting out 30,000 trees for the metropolitan market. 
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The Workln" Stearn EnKineer. 

While it is true that in every line of manual labor, 
whether skilled or unskilled, genius and thought are 
recognizable, and the service of one man is enhanced 
beyond that of another, still the divergence from the 
plane of a general average, in most trades, is so slight 
as to make a standard of wages possible. The working 
steam engineer is an exception to this condition. 

The street laborer may, by care and though tfulness, 
make himself of more i ntrinsic value to his employer, 
yet in a general sense his superiority is not, materially 
felt, and a standard of wages for him is possible. 'rhus, 
also, in those branches of skilled employment where the 
labor becomes of a routine character, and where sl ight 
variation of subject is necessary, the same conditions 
exist. 

This being the case, it is easy for combinations of 
tradesmen or labor to establish, by general consent, a 
code of wages for the guidance of its members. The 
fu rther removed from that class of labor where bone 
and m uscle are the only elements necessary for success, 
the more difficult it is to set any standard by w hich to 
estimate excellence or make an equalization of pay­
ment. 

The medical profession may set a stalldard of pay­
ment, the mere physical act of making a visit being the 
basis from which payment is estimated ; but if the ab­
sol ute service rendered a patient were to enter into a 
d i scussion, the question of remuneration would be 
some what difficult to settle. 

The mere fact that a man enters a shop and there 
toils for the allotted number of hours makes it possible 
to settle his wages by the standard of another man per­
form ing a like service ; but when the service rendered 
is the product of thought and study, when the results 
of mental activity are thrown into the balance against 
muscular exertion, then the reward can only be meas­
ured by the profit given to the employer. 

The greater and more varied the knowledge necessary 
to perform a certain line of duty, the greater the ex­
treme from the in ferior to superior talents ; hence i n  
proportion i s  the service rendered increased o r  decreased 
in val ue. 

J titufifit �mtritau. 
direct generalities and execute details ; i n  fact, h e  must 
combine the practical and scientific to such an extent 
as to make it difficult to establish a general standard 
of paY!llent for his services.-American Engineer. 

HoW" to I nvest Wisely. 

The remittance of  $3 for one year's subscription to 
the SCIENTIFIC AMERICAN for the coming year will 
be a good investment ; but there is one that will pay 
better, and that is to send $7 and receive both the 
SCIENTIFIC AMERICAN and SCIENTIFIC AMERICAN 
SUPPLEMENT during 1889 ; and yet another that will  
pay still better, and that is to remit $9 and have the 
ARCHITEC'.r AND BUILDERS EDITION of the SCIEN­
TIFIC AMERICAN included with the above. With the 
weekly receipt of the two weekly papers, and the 
monthly ARCHITECT AND BUILDER, the subscri ber will 
have placed before him al l the scientific, engineering, 
and mechanical news of the day, and enough archi­
tectural designs and building news to meet the 
ordinary wants of a person contemplating building for 
himself, or a contractor who makes estimates of t·he 
cost of construction for others. 

. I .  I .  
Energy and Vision. 

In a paper on this subj ect read before the National 
Acad emy of Sciences, Prof. S. P. Langley summarizes 
the paper as follows : 

The time required for the distinct perception of an 
excessively faint light is about one-half second. A re · 
lati vely very long tIme is, however, needed for the re­
covery of sensitiveness after exposure to a bright light, 
and the time demanded for this restoration of complete 
visual power appears to be greatest when the hght to 
be perceived is of a violet color. 

the printed side toward the operator ; then place the 
newly prepared paper, which must of course be d ry, on 
the face of the print, close the frame, and see that the 
contact between the two paper su rfaces is perfect, and 
put as much pressure on as the frame will admit of. 
Print in the usual manner th1'ough the back of the 
print. The ti me will necessarily be longer than with a 
negative, or rather with most negatives. Get a good, 
rich, deep print, which will be negative from the posi­
tive print, and i f  the in!!tructions are attended to, the 
negative will be as sharp as a film or glass negative, the 
two smooth glazed surfaces being in intimate-I had 
almost said optical--contact. 

One of the leading English steamship lines, while 
having one established code of payment for its chief en­
gi neers, has a bonus fund, payable monthl y  to each 
chief engineer, which payment is determined by the 
success of the engineer and the absence of neglect on his 
part in the fulfilling of h is duties. Thus each engineer 
becomes a competitor for this extra emolument. As the 
business of steam engineering takes to itself certain 
qualities of the professions, it llooOUWS-,llllCflSlillJ.l!><-X"'i 
gau2:e th'" �cn.-.;tj oy the same standard-that of 
especial fitness. To set a !!tandard by which all attor­
neys were to be paid would at once close the doors to 
the chamber eminence, and no member of the legal 
profession would consider the incentive sufficient to 
warrant him in putting forth the energy necessary to 
advance beyond mediocrity. 

The visual effect p1'oduced by any given, constant 
amount of energy varies en0 1'mously, acc01'ding to the 
color of the light in question. It varies considerably 
between eyes which may ordinarily be called normal 
ones, but an average gives the following proportionate 
result for seven points in the n ormal spectrum, whose 
wave lengths correspond approximately with those of 
the ordinary color divisions, where unity is the amount 
of energy (about nlorr erg) required to make us see light 
in the crimson of the spectrum near A, and where the 
six preceding wave lengths given correspond approxi­
mately to the six I}olors--violet, blue, green, yellow, 
orange, red. 

Color. 

Wave length, 
Luw-inosity, _ _  . __ 

(Visual effect.) 

Violet. Blue. Green. 
U

'40 }t ·47 }t '53 
1 600 62,000 100 000 --.-�- - --- --- - - -- - ---,;:.=-- -

Color. Yellow. Orange. Red. Crimson. 

Wave length, 
u

'58 }t '60 
#

'65 #
'75 

Luminosity, 28,000 14,000 1,200 1 
(Visual effect. ) 

Since we can -recognize color still deeper than this 
crimson, it appears t.hat the same amount of energy 
may produce at least 100,000 times the visual effect iu one 
color of the spectrum that it does in another, and that 

To finish and complete the operation, wash in a flat 
tray, as if a print in three or four changes of water, 
and do not tone the negative. The rich brown color of 
the silver is not only quite sufficient, b ut far better for 
printing from than if it be toned. Fix in a strong n e w  
bath o f  hyposulphite of soda, a n d  w h e n  thoroughly 
fixed wash in the usual way, and dry between sheets of 
blotting paper kept flat. In all the operations be very 
careful to allow no fold, crack, or imperfection to ap­
pear on the resulting negative, as they show in every 
print taken from it afterward. I f  the negative is not 
quite satisfactory, it can n o w  be touched up, worked 
upon, or improved to any extent.  After being quite 
finished, it is well to pass it  again through the press, 
with the same precautions as before, and then proceed 
to render it more transparent, durable, and useful, by 
varnishing. To do this propedy it will be nece8sary to 
prepare the varillsh some hours before it is wanted. 
Take any clear, transparent, n egative spirit .varniilh­
the less color it has the better ; see that it is not too 
thick, and add in the proportion of three drops of 
castor oil to the ounce of varnish ; give it a thorough 
good shake to mix the oil and varnish togethe r-th is 
confers toughness and elasticity to the varnish , w h ich 
is invaluable for paper. To varnish the negative,  
pl ace the albumen side down on a gla�s, and either with 
a flat camel hai r brush, or by pouring over it ,  saturate 
the paper side of the negative first ; rapidly dry with­
out cockling, and coat the albumenized side, which 
takes less care, being more resistan t to the penetrating 
action of the varnish. When about dry, place it in a 
book of clean glazed or writing . paper (not printed or 
printing) with a weight upon it to keep it perfectly flat, 
and allow it to dry thoroughly, when it will be ready 
for use. 

If the thin negative paper has been taken, it may be 
printed from either side with indifference, the grain of 
the paper being hardly distinguishable, and for single 
bQn�f .. p �- lIUlrk does almost, if not _ quite, as well 
as a transferred negative with all its attendant risks 
not only of removal but. in .h.andliIUl. the thin paper 
being much easier maniplliated. -B'I'. Jour. of Photo. 

.. e e l . 
A New Floating Exposition. 

The Export Society of Germany has decided to build 
the " Floating Exhibition Palace of Germany," having 
raised 5,000,000 marks for the purpose. It  proposes to 
build a ship to be called the Kaiser Wilhelm, which 
will be the work of German shipyards. According to 
plans, the shi p will be 564 feet l ong, 65� feet wide, and 
46 feet deep. It w i ll have four engines p ropell ing as 
many screwl>. The material will be principally Ger­
m an steel. The cost of a two years' tour is estimated 
at 3,150,000 marks. The income from the rented space 
-1,000 to 1 ,200 marks for each booth-and from sales 
will be, it is thought, at least 7, 260,800 marks, leaving 
a balance of 4, 110,800, or over 2,000,000 m arks annual l y  
- a  pretty s u m  on t h e  pages of t h e  ledger. Emperor 
William it is said has promised his aid to the enterprise, 
and it is hoped that the vessel will sail from Hamburg 
on her first voyage in the spring of 1890. 

In the employment of men, that class of labor that 
is purely mental commands higher price than does that 
class where only physical strength is wanted. One 
brain may design a steam engine, but more than one is  
necessary to build it.  Hence, then,  among brain work­
ers, experience and originality are factors of success. 
Neither can we gauge a man's worth-commercially 
speaking-by lapse of time, for one Illan with frosty 
locks may have traveled a shorter distance along the 
high way of observation than his neigh bor with half his 
years. 

Certain q ualities are alwa.ys necessary to enable any 
Dian to su cceed in his vocation, and a man's advance · 
ment above his competitor depends upon the magni­
tude of these qualities. 

The working steam engineer is a man in whom must 
be found executive ability, and in proportioq to his 
ability to execute is his service as an engbleer en­
hanced. 

T win sister to executive ability is self-reliance. The 
working steam engineer must be endowed with keen 
perspicuity, so that he m ay be able to absorb generali­
ties at a glance, and su fficient executive powers to carry 
out details with correctness and precision. One of the 
best and most reliable second engi neers that we e ver 
met-in marine service-was one of the most inglorious 
failures as a chief. He lacked com pletely the attrib ute 
necessary to execute. He was so devoid of self-reliance 
as to hesitate to back out into the stream at the begin­
ning of a new trip any steamer upop which he was 
chief engineer. A thorough mechanic, and of more 
than ordinary education, he was in every way a first 
class man to carry out the details under the general 
planning of another. 

Originality is the cradle in which eminence is nursed, 
for originality lifts men from the beaten track of the 
past into unexplored fields, giving the world new pro­
ductions in science, literature, and art. To succeed, 
the engineer must be original, and his performing a cer­
tain act must not be because some one else did it, but 
because from his own observation he knows it to be 
proper and correct. 

Not only must the engineer be able to do for himself, 
but he must plan for others to do ; he must be able to 

the vis viva of the waves whose length is Ou
'75, arrested 

by the ordinary retina, represents work done in givi ng 
rise to tlIe sensation of crimson light of 0 '0000000000003 
horse power, Qr about 0'001 of an erg, while the sensa­
tion of green can be produced by 0'000000,01 of an erg. 

. , . .. .  
Reproduction of' N egatives. 

It very often happens that j ust the very negative one 
wants fot'a special occasion or print is either broken or 
mislaid, much to the annoyance of the serenely un­
rufUed temper of the possessor, more especially if it 
happens to be a favorite one or if a copy is wanted as a 
great favor. It is not always convenient to copy a 
print, supposing you have one from a broken or cracked 
negative, and every one is the possessor of a copying 
camera, even of the simplest kind, so that an easy way, 
if it be an old or an odd one, of reproducing a negative 
from a print without a camera may prove useful to 
many who have not all the appliances at hand to do 
this in the orthodox improved manner. 

The print must be an unmounted one, or be dis­
moun ted, after which it must be passed through a 
rolling press on a steel plate, taking great care that it 
does not cockle, wrinkle, or crease in the process. It 
may then be gone over and touched up and made as 
perfect as possible. For the negative get a piece, if 
possible, of the thi n albumenized paper, called long 
ago negative paper, but if that cannot be got easily, 
use the ordinary Saxe or Rives paper, the latter by pre­
ference. P repare it by silvering on a strong bath, say 
of, at leaSt, sixty grains nitrat e of silver to one ounce of 
distilled water, the usual printing bath, in fact. When 
dry pass it through the rolling press in a similar way 
to the print, and give it as much pressure as can be 
given, and be especially careful that no flaw appears 
on the surface of the paper after it has been pressed, 
which latter operation, it need hardly be said, must be 
done in the shade or under yellow light. 

The printing frame must have a plate glass, and of a 
size larger than the size of the print operated upon. 
Then place the print with the paper side to the. glass, 

A SIMPLE DEVICE FOR THREADING NEEDLES. 

The accom panying ill ustration represents a device 
designed to facilitate the threading of a needle, which 
has been paten ted by Mr. August Scherkenbach, of 
Shakopee, Minn. The device consists of a spoon­
shaped plate provided in its bowl end with a central 
aperture, flanked at the bottom by two proj ections 
fitting into the eye of the needle, and havin g  at its 
other end a notch forming a resting place for· the 
shank of the needle. The operator, in threading a 

2 

... 8 

SCHERKENBACH'S NEEDLE·THREADER. 

needle, places it on the under side of the plate, so that 
the projections, as shown in Figs. 2 and 3, fit into the 
eye of the needle, when the end of the thread, being 
passed into the bowl, finds its way readily throqgh the 
central aperture and through the eye of the needle. 
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TEST OF THE CAST STEEL 

BREECH LOADING RIFLE. 

As the interest of Ameri- . 
can steel manufacturers, as 
well as that of the public 
generally, has been excited 
by the recent teit of the 
first Bessemer cast steel 
rifle cannon at Annapolis, 
a detailed description of 
the gun and its trial may 
be of value to our readers. 

The gun was of Bessemer . 
steel, cast solid in one piece 
by the Steel Casting Com­
pany, of Pittsburg. The 
casting took place January 
11,  1888, and after the out­
side h ad been turned down 
and the bore rough fin­
ished by this firm, the gun 
was finally chambered, fine 
bored, and rifled at the 
Washington Navy Yard, 
where the breech block 
and elevating band were 
also fitted. The rifling and 
chamber reaming w e r e  
beautifully done, and re­
flect credit on the_@yer!l.:. 
ment W fi 1" k JD-..::D--at- the 

_ Washington yard. Accord­
ing to ordnance nomenclature, the piece is known as a 
6 inch breech loading rifle, with breech closure on the 
slotted screw system and obturation (gas checking) 
modified from the De Bange system. In this, the leak 
of gas through the j unction of the screw breech plug 
and the bore of the gun is prevented by a plastic pack­
ing ring of asbestos and tallow held in an annular case 
of can vas. T h e  
pressure of gas in 
the gun on firing 
expands the ring 
and makes a tight _ 

joint. The _ inte­
rior profile of the 
bore and cham­
ber was made to 
assimilate as near­
ly as possible to 
the standard built 
up naval gun of 
Bureau of Ord­
na.iu!A O->t§'ft. - lte- · - : 

princi pal dimen­
sions were : 

Weight, 10,510 
pounds ; length, 
193·5 inches ; di­
ameter a c r 0 s s 
b r e e c h ,  21 ·78 
inches ; diameter 
of b 0 r e (across 
lands), 6 inches ; 
diameter of cham­
ber, 7·00 rnches ; 
c a p a c i t y ,  1,400 
cubic i n c  h e s ; 
twist of rifling, 
from 1 turn in 180 
to 1 turn in 30 

,r -_ ,-- -

calibers ; weight of projectile, 100 pounds ; weight of 
powder charge (full), 48M pounds. 

The projectile was the common cast iron shell, 21 
inches long, 6 inches in diameter, with ogival head 
a.nd rotation band of copper . .  This band has a slightly 
greater diameter than the bore of the gun, so that the 
gas pressure, when the gun is fired, forces the soft 
metal into the grooves of 
the rifling, and thus gives 
rotation to the projectile. 

Ititufifi t �mtritau. [DECEMBER 29, 1 888. 
by on the battery platform, 
a house of heavy timbers, 
12 inches square, in two lay­
ers, was built over and on 
both sides of the gun where 
it lay mounted in the gun 
shed ; besides which, bomb­
proofs were provided near 
by on the grounds to the 
rear, from which the ac­
tion of gun and carriage 
could be seen reflected in 
mirrors. 

RIFLE BEFORE THE TRIAL. 

The firing trial t o o  k 
place on December 5, and 
was under the direction of 
Lieutenant A. M. Kn ight, 
Inspector of Ordnance in 
c h a r g e of the proving 
ground, assisted by Lieu­
tenants Wilner and Glea­
ves and Ensign Dash iell. 
The o wners of the gun 
were present, as well as 
many naval officers and-re­
presentatives of the press. 
It was intended to fire ten 
roundR as rapidly as possi­
ble with full charges-the 
regular Daval- gun test­
but, at the request of 
President Hainesworth , of 

built-up 6 inch guns of the navy. From previous 
records of firings with this powder, this charge · of 
48M pounds could be depended on to give a muzzle 
velocity to the projectile of 2,000 feet per second, with 
a pressure on the walls of the gun of about 15 tons t� 
the square inch. 

Preparatory to� the test, the gun was mounted on a 

WRECK OF SHED AFTER THE EXPLOSION. 

carriage in which the energy of recoil was absorbed by 
the resistance offered by water in being driven through 
a small orifice. while after recoil the gun was run out 
quickly to battery automatically by compre�sed air in 
two small reservoirs in rear. The carriage worked ad­
mirably during the trial. 

To prevent accident to spectators and guns lying near 

the Steel Casting Co. , a reduced charge of 36 pounds 
of powder was decided on for the first round. The 
gun was pointed at a th ick hil l  of earth thrown up 
for such purposes. The shell was entered and run 
home ; then came the charge in a tight fitting serge 
bag, and the breech was closed and primer put in. 
Every one took shelter in the born b-proofs, and the 

60-foot l a n y a r d  
was pulled. A tre­
mendous c r a s h ,  
with a shower of 
mud f r o m  the 
earth butt, fol­
lowed. The gun 
r e c 0 i l e d  21 ;li 
inches, and eTery­
thing w 0 r k e  d 
perfectly. T h i s  
charge gave a ve­
locity of 1 , 700 feet 
pefBemmU"""".d _ 

pressure of about 
eleven tons. 

'!'he rapid firing 
test of ten rounds, 
with full charge, 
was next prepar­
ed for. A shell 
was run in, the 
full charge of 48� 
pounds entered, 
and the breech 
closed. When all 
had taken shel­
ter, the lock string 
was p u l l e d. A 
terrific explosion 
followed. The air 
was filled w i t  h 

flying timbers and pieces of steel and a dense cloud 
of dust. The roof of the gun shed was wrecked , the 
logs were blown in every direction, and many of them 
were split and crushed to splinters. Pieces of the gun 
lay around on all sides. The wreck of building, car­
riage. and gun was complete. The breech was blown 
130 feet to the rear, with the plug in it and the pressure 

gauges uninjured. T h e  
chase and muzzle were pro­
jected forward 10 feet, 
while the shell probably 
struck the butt from 15 to 
20 feet from the point 
aimed at. When the wreck 
could be cleared away, it 
was found that the breech 
of the gun, from the trun­
nions to the rea.r face, had 
been ruptured and broken 
into twelve large pieces 
and several smaller ones. 
The annexed sketch will 
give an idea of the lines of 
fracture. 

The carriage was com­
pletely demolished. 

The powder used was 
manufactured by Messrs. 
Du Pont, and is known as 
brown prismatic or cocoa 
powder from its c o l o r . 
Every grain has the form 
of a right prism with a 
hexagonal base and a quar­
ter inch hole in the axis, 
the object of the hole being 
to allow ignition · in the 
center and thus cause the 
grain to burn with an in­
creasing surface for com­
bustion. The height of a 
grain is one inch, and there 
are about ten grains to the 
pound. It is the same 
kind of powder that is 
used in the regular service 
guns. A.nd the charge was 
the · same as is tired in ihe - BEMAINS OF GUS AFTED. OLEARING A WAY THE WRECK. 

On examination · of the 
gauges which were in the 
breech block, a pressure of 
14·1 tons to the square inch 
was recorded-less than the 
e:ltpeoted mean pressure of 
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15 tons.  This is the first cast steel gun that has been 
tested' at the proving ground. Another, of open hearth 

ACTUAL SIZE ONE GRAIN 
POWDER. 

steel, by the Standard 
S t e e  1 C a s  t i n  g Co. , 
awaits a trial, which 
will probably take place 
during the c o m  i n g 
month. 

• • •  

The B r o o k s  Under­

ground Sys&em In 
Brooklyn. 

The Brooks system of 
underground telephone 
conductotB now being 
laid in Brooklyn by the 
New York and New 

Jersey Telephone Company consists in saturating 
the textile covering of the cables with a mixture of 
resin and resin oil and drawing the cables into the 
wrought iron pipes. The pipe is first prepared by 
scouring the inside sufficiently to remove the sharp 
edges or protuberances, an d reaming the sharp ends in 
order that the covering of the cable will not be abraded 
when pulled into the pipes. Instead of using the ordi­
nary socket or coupling, a T-coupling is used. For a 
pipe 2U: inches in d iameter the T is provided with a 
l inch plug, and when the lengths are scr.�wed together 
the plug of the T points u pward. For every 500 or 

J titutifie �tUtritau. 
When the splices for a length of cable are made, the 

T-joints are unplugged, and the pipe filled with the 
mixtnre at a temperature ' of 3600 Fah .--Electrical 
World. 

. 4 " .. 

GIGANTIC FOSSIL MAMMALS. 

Mr. Strauch, the learned director of the museum of 
the St. Petersburg Academy 'of Sciences, has recently 
sent us a photograph of the celebrated mammoth 
which exists in the collection of that establishment. 
We reproduce it herewith. 

The mammoth (Elephas primigenius) of this museum 
is the one whose entire carcass was found in 1799 on the 

1,000 feet length,. .or�ngth as l)l!\Y be most con- Fig. 2. 
venient, there is a splice box, and for the length to be 
pulled in there is another splice box, over which there shores of the Arctic ocean near the mouth of the Lena. 
is placed a winch. When the lengths of pipe are As seven years elapsed between its discovery and its 
screwed together, the length is beaded over a wire, shipment to St, Petershurg, a portion of its flesh was 
which is drawn from a reel as each successive length of devoured by dogs and wild beasts. The greater portion 
pipe is added. of what remained was removed from the bones by 

When a sufficient pulling length is formed, a few Adams because it rendered carriage too difficult. The 
, lum ps of caustic lime fresh from the kilns are placed in photograph shows that the skin and flesh have been 

the splice boxes, the object of which is to dry the air preserved only upon the head and around the feet. 
contained in the pipa. Every screw thread before According to TilesiuR, the skeleton is l1J.4 ft. in height 
screwing up is well covered with a mixture of white from the top of the head to the bottom of the feet. It 
lead and linseed oil ,  such as is used to make an ordi- is smaller t.han the skeleton of the Elephas meridion­

nary screw join� moisture-proof. The pipe is the com- alis of the pliocone of D urfort, which is in the new 

of the head, and that the dinotherium reached 13 feet 
at the shoulders and 16 at the top of the head. 

So, two human giants, one standing upon the other, 
would not reach the top of the head of the Durfort ele­
phant; and three six-foot men, standing one on the 
shoulders of the other, would scarcely reach the top of 
the head of the Pikermi dinotherium. 

It is natural to find the maximum of size in the 
Pikermi dinotherium, for this majestic creature lived, 
along with t wo species of mastodon and anchylother­
ium, and a giraffe and a helladotherium, at the epoch 
of the upper miocene ; that is to say, at the moment 
when the animal had its apogee. 

The Elephas meridionalis and the E. antiquus lived 
in company with hi ppopotami in the warm phases of 
the pliocene and quaternary, in which there must have 
existed a rich vegetation. If there is anything aston­
ishing, it is that the mammoth of the glacial regions 
of. Siberia, doubtless living in districts too cold for the 
development of an arboreal vegetation, reached the 
large stature exhibited by the skeleton in the St. 
Petersburg m useum. 

It will be seen from what has just been said that if 
we wished to classify some of the largest mammals by 
order of size, it. would be necessary to establish t.he 
following ranks : 

1. Dinotherium giganteum of the upper miocene of 
Attica. 

2. Elephas antiquus of the quaternary of the envi­
rons of Paris. 

3. Elephas m�1:�dionalts �Lthe-_l!El"er pliocene of 
Durfort. . '- - - - " ' _, 

4. Mastodon Americanus of the quaternary of the 
United States. 

5. Elephas primigenius of the quaternary of Siberia, 
and the present elephants. 

It is not likely that man has seen the dinotherium, 
but it is certain that he has come face to face with the 
Elephas antiquus and the mammoth. In order to 
fight them, he had but stone axes, and yet he con­
quered them. This allows us to believe that our an­
cestors of quaternary times had spirit and courage.­
La Nature. 

mon lap-welded wrought iron ; the wire left in the pipe gallery of the Paris museum. The Durfort skeleton is • , • , • 

is for the purpose of drawing in the rope which is used 12� ft. in height at the shoulder bones, and 13%, from Coal 011 and Natural Gas. 

for pulling in the cable. the top of the head. It is 21Ye ft. long from the end of People often talk of the advantages of natural gas as a 

Common resin of the heaviest quality is broken up the tusks to the posterior edge of the pelvis, and 17Ye fuel withou t havin� an adequate idea of its importance. 
and thrown into the caldron, and for a barrel of resin ft. from the front of the head to the back of the pelvis. It is to-day the greatest commer1lial wonder of the age. 
tl1ere is added a barrel of resin oil . The oil is known These dimensions much exceed those of the skeleton of No one can ponder over the following figures without 
in the trade as " London oil " or .. kidney oil." The the San�n mastodon, and even surpass those of the being deeply impl1essed : It is only fifteen years ago, 
cost of the resin is about $1.50 per barrel ; the oil costs gigantic American mastodons. The Durfort skeleton says the editor of Stoves and HaTdware, published at 
about 11 cents per gallon. _. _ . , _ _ --- " _ .  - - . l� a" , • ,,' •• oJroJo*o .. ...L .... .£p.�·L.JJ""""IIU.,...l..J;Ju;""i-iiU....,J:.....""· ...... .u....L--At;.t..JLJ:8l..2:Jl.. IS was first used as a fuel, yet 
_,..w.h- ..-='I'lt;Lem:; orTJils mixture is placed in the far known. to-day there is required to pipe it 27, 350 miles of mains. 
caldron to cover the cable, the fire is kindled under- We have isolated bones that announce still more pow- In Pittsbnrg'-atul1o 600 _Hoe QI1PlllY. 42Lt!,9!L.I>Tivate 
neath, anp. the contents of the caldron heated to erful animals. Thus, Mr. Haussmann, while prefect of houses, 40 iron mills, 37 glass works, 83 foundriesand 
about 3600 Fahrenheit. the Seine, gave the museum a humerus of the Elephas machine shops, and 422 miscellaneous industrial es-

When the mixture is heated to above the boiling antiquus found very near Paris in the quaternary of tablishments. An idea of its value as fuel can best be 
point of water, 2120 Fah.,  yellow or red bubbles begin Montreuil-soils-Bois. This bone measures 4� feet, obtained when the value of 7, 000,000 tons of coal is esti­
to rise and float over tbe surface until the moisture is while that of the Durfort sl{eleton measures but 4 mated, as it is asserted that this amount of coal is an­
all evaporated. The heat is carried to about 3600 Fah. , feet. We have brought from Pikermi the tibia of a nually displaced by natural gas. An idea of the effect 
and remains at that point a retarded production h a s 
until all floating bubbles in advancing prices can be 
cease. It takes two hours seen in the shut-down move-
or more after the heat has ment in oil production. 
reached 3600 Fah, in the liquid This commenced in earnest 
for it to penet-rate the coil of just about a year ago, and 
cable sufficient to drive out the following is the result : 
all moisture. When the float- In 1886, when no attempt was 
ing bubbles cease to show made to lessen production, 
themsel ves, the cable is ready the average run from wells 
for pulling into the pipes. In was 70,666 barrels per day. 
some cases fresh lime is pul- In 1887, when there was less 
verized in a mortar and intro- than two months' organized 
duced into each T-joint, which effort in this direction, the 
prevents the cable from ad- average daily run was 63,545 
hering or sticking to the pipe barrels. In ten months of 
when pulled in, and if that is 1887, ending November 1, 
not done, about a gallon of when the movement was on 
common illuminating oil, such foot in earnest, it was less 
as coal or kerosene, is put into than 44,000 barrels per day. 
the highest points of the pipe, The average price of certifi-
and this keeps the cable from cates for the first ten months 
adhering to the pipe, as the of 1887 was 64%, cents, for the 
resin and resin oil mixture first ten months of 1888 it was 
is an exceedingly sticky sub- 87 cents, an increase in value 
stance. Two men with a of 34Ye per cent. 
winch can pull in 500 feet. in • • •  
20 minutes ; but with horses 
and without the aid of a 
winch, 520 feet was pulled in 
in Brooklyn in five minutes. 

Vacuum Dryin g. 

After the cable is intro­
duced, and after the splices 
are made in the splice boxes, 

Fig. 1.-SKELETON OF THE SIBERIAN MAMMOTH. 

Mr. Beauder has applied 
the vacuum principle for the 
partial drying of fabric. The 
cloth is passed in full width 
on a horizontal cylinder, sup­
plied with a slit through its 

the mixture is drawn from a spigot in the caldron 
heated at a tellJperature of 4000 Fah. , and turned on 
to t.he splices until no more of the mixture can be 
introduced at that point. The splices are wrapped on 
the outside with a piece of canvas or coarse cloth, so 
that none of the splices will touch the iron of the 
boxes, otherwise the hot mixture will not drive away 
the moisture left on the splices from the hands of the 
splicer. 

dinotherium which measures 3 feet, while that of the 
Durfort p,lephant is but 2 '0, and also some metacarpals 
that present just as great a difference. 

If the proportions of the tibias, humeri, and meta­
carpals and total height of the skeletons were the same 
in the Elephas antiqUtM and the IJinotherium gigan­
teum as in the Durfort. Eleph,as me1'idionalis� it would 
be necessary to suppose that the .E. antiquus attained 
a heijliht of 18 f@4it at tb" .lIhQuldllll @oDd 14.� at the top 

entire length, just on the place where the cloth is 
allowed to pass. The cylinder is in communicati�n 
with another tube, by means of which steam is in­
troduced, which, by going out on the other side, creates 
a kind of vacuum in the cylinder, and by compelling 
the air to pass through the fabric and through the slit 
of the cylinder, effects a partial drying. The cloth is 
allowed to pass over the cylinder slowly only in. order 
that !Ii !luf/loient amount of moisture may be removed. 

© 1888 SCIENTIFIC AMERICAN, INC.



RECENTLY PATENTED INVENTIONS. 

Ene:ineering. 

CAR UNCOUPLING DEVICE.-William 

[DECEMBER 29, 1 888. 
Enquirle. '0 be Answered. 

The following enquiries have been sent in by some 01 
onr subscribers, and donbtless others of our readers 
will take pleasure in answering them. The number of 
the enquiry should head the re1'ly. o. Rutledge, Galveston, Texas. This invention covers 

a novel construction and arrangement of apparatus 
whereby the uncoupling may be quickly and readily 
effected from either the side or top of a car or from the 
locomotive, while the brakes will be automatically 
applied by the detachment of the brake conplings. 

THILL COUPLING.-William H. Pardee, 1 
Columbia, Dakota Ter. Two patents have been granted 
this inventor on thIS subject, the coupling being pro· 
vided with a bar having an elongated right-angled end, 
a mortised and slotted lever being received npon the I bar and adapted to bear on the inner end of the thill ---------------______ _ (52) Please give through your paper a 

process for giving wire a smooth polish, either by 
pickling or galvanizing, and oblige.�W. D. R. 

Agricultural. 

iron, a threaded stud being inserted in the elongated 
bar and having a milled nut bearing upon the slotted 
end of the lever. in connection with a spiral spring, one 
of the patents also being specillcully for a simple and 
efficient coupling bolt fastener to prevent rattling, and 
which cannot become accidentally loosened. 

SNOW PLow.-Combined with a frame COTTON PLANTER.-David H. Elling- mouuted to travel on a railroad track in front of a loco· ton, Cuthhert, Ga. This is a machine designed to open 
t.he furrow, drop the seed, and cover it in one passage 
over the field, in a manner to economize the seed and 
prevent nprooting or damage to the plants intended for 
full growth when the plants are chopped to a stand, 
while the machine may also be used advantageously for 
distributing fertilizers. 

COTTON PICKER.-James W. Wallis, 
Birmingham, Ala. This is a machine having pickers 
for extracting cotton from the bolls, the pickers 
being alternately thrust into and withdrawn from the 
cotton plants as the machine travels along, while the 
machine bas devices for transferring the cotton ex· 
tracted by the pickers back to a suitable receptacle. 

Miscellaneo u s. 

FIRE ESCAPE. -Thomas B. Nutting, 
Morristown, N. J. This device is made with two 
detachably connected roller cages, each having II lever 
arm from which the body·supportIng slings are sus­
pended, an adj usting lever being also arranged in con­
nection with ihe roller cages. whereby the frictinnal 
�ri.D llDon the rope lDJYl b&- va-ried- by tho parl,..-uefng the 
esCftpe.- to i-nerease or decrease the speed of dee-cent. 

SURGICAL KNIFE.-Justus Sch mitt, 
Osnahruck, Germany. The knife handle is made with 
detachable and interlocking parts in wb ich the blades 
are pivoted, the parts of the handle being locked to· 
gether when the blades are closed, but free to be 
separated when the blades are open, while the knives 
may be readily taken apart and thoroughly cleaned 
after nse. 

PAPER MAKING MACHINE. - Lyman 

motive are section plows mounted on" above another, 
the highest one held sightly in advance of the one just 
below, and designed to remove the top layer of snow, 
steam being used to heat the plow sections, and thus 
aid the latter in readily entering hard·packed snow. 

FINGER RING.-David Kutner, Brook· 
Iyn, N. Y. The ring is formed with a gem box and 
surrounding lIange having screw sockets, in combina­
tion with small screw clamps for holding the setting in 
the gem box in such way that it may be readily reo 
moved and another pnt in its place, the invention being 
also applicable for brooches, lockets, etc. 

The charge for I'fIserUM under thUi head is One lJotlar 
a line JOr each insertion : aJxmt eight words to a lint. 

Adverti8ements must be rece;ved at pulJlicalion qffice 
as early as Thursday morniny to appea1· in ne:ct'isBUe. 
Best in market; .. New Model Crandall Type Writer," 

202 LaSane Street, Chicago. Send for circular. 

Alr compreSBOl' Ior'SRle cneap. l'll'l!u" &eermnxs;11'On­
rail,'cars, etc. A ddress The Buffalo Wood Vulcanizing 
Co., Buffalo, N. Y. 

Pratt & Letchworth, Buffalo, N. Y., 
solicit correspondence relative to mannfacturinil' spec­
ialti�s requiring malleable gray iron, brass. or steel cast­
ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mf�. Co., Chicago, Ill. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New IJaven, Conn. 

Link Bettiny and Wheels. Link Belt M. Co.,  Chicago. 
E. Smith, Mittineague, Mass. This invention provides Presses & Dies. Ferracute Mach. Co" Bridgeton, N . •  J 
a new and improved stuff regulator for paper machines, Perforated metals of all kinds for all purposes. The 
for regulating automatically the lIow of pulp from the Robert Aitchison Perforated Metal Co., Chicago, 1Il. 
pulp box to the paper machine, the inventiun covering The Holly Manufacturmg Co., of Lockport, N. Y., 
various novel features of construction and combinations will send their pamphlet, describing water works ma-
of parts. chinery. and containing reports of tests, on application . 

CASTER FRAME.-James J. Sullivan, Pedestal tenoner. All kinds woodworking machinery. 
Brooklyn, N. Y. The frame or horn IS U.shaped, with C. B. Rogers & Co., Norwich, Conn. 
apertnres or bearings for the wheel axis, while the Billings' Drop Forged Lathe Dogs, 12 sizes�" to 4 
lower ends of its sides extend in front and rear of the inches. Billings & Spencer Co., Hartford, Conn. 

apertures, beyond the periphery of the wheel and below The Improved Hydraulic Jacks, Punches, and 'rube 
the axis, 80 that the casters will prevent the chair'or Expanders. R. Dudgeon, 24 Columbia St., New York. 
other article in which they are used from being easily Hoisting Engines, Friction Clutch Pulleys, Cnt.off 
tipped over. a J'lo A � �� a-.....U!L-.�,�_:1l'-.-

PACKING AND BARRELING MACHINE. Tight and Slack Barrel Machinery a specialty. John 
-Daniel F. Sh� 1,Juo.,iW!tOD- Mich Thw is a ma- Greenwood &; Co .• Rochester, N.Y. Bee tlIns. adv., p. 2S. 

cnrne ueslifried'to pack salt, sugar, cement, and similar Automatic taper lathes. Heading and box board mao 
materials in barrels, from a pile, its parts being adjust- chines. Rollstone Machine Co., Fitchburg, Mass. 
able relatively to each other as may be required within Duplex Steam Pumps. Volker & Felthousen Co., Bur. 
a packing room without any change of the main shaft· falo, N. Y. 
supportiug frame. W-Send for new and complete catalogue of Scientllic 

OIL DISTRIBUTER.-Ed ward Williams, and other Books for sale by Mnnn & Co., 361 Broadway, 
Lynn, Mass. It consists of a double truncated, cone- New York. Free on application . 

shaped receptacle, having apertures for the lIow of oil 
in connection with a protective covering, the distribut.er NEW BOOKS AND PUBLICATIONS. 

to be cast overboard and drawn along through the I KRUPP AND DE BANGE. By E. Mouth-
water, or to be hung from a ship's side, to allow of the aye. New York : Thomas Prosse)' & 
escape of oil in rough weather to qniet the sea. Son. 

FELT HAT.-Frederick W. C heetham, ALFRED KRUPP. By K. W. and O. E. 
Hyde, Chester Count.y, England. This invention con· Michaelis. New York : Thomas 
sists in a felt hat formed of .. completely felted body I Prosser & Son. 
having an exterior or superlicial veneer or covering of It is perhaps but natural that the New York IIrm 
line fur or wool, free from proofing or stiffening rna· which has for years been the representative in this 
teria!. country of the famous steel works at E8sen should feel 

SA WING ATTACHMENT. - George M. sufficient admiration for their founders and proprietors 
to become the publishers of these monograms. The 
comparison of the Krupp and De Bange systems of 
heavy guns is made by a captain on the Belgian general 
staff, and, although it contains much matter of interest, 
it is evident that such comparisons have yet to be car· 
ried much farther than they have yet been to reach 
judgments that will be entirely conclu.ive. The sketch 

Cobb, Philadelphia, Pa. This is an improved attach­
ment for shapers or like tools, having a reciprocating 
movement to saw off metallic or other bars, or to form 
slots, splines, etc., the attachment being also adapted 
to various other machines httving a reciprocating 
movement. 

BALING PREss.-Anton Freytag, Fla· of the life and work of Alfred Krupp is translllted from 
tonia, 'l'exa8. This is a press which can be conven­
iently manipulated in either a vertical or horizontal 
position, and readily transported in a field from stack 
to st.sck of hay, whIle it may be effectively and ex· 
peditiously operated by two persons. 

SHIRT.-Thomas J. Holmes, Sioux City, 
Ia. This is an improved garment, wherein the body IS 
made of one material, as of woolen, while the collar 
band, bosom, and cuffs are of another material, as of 
linen or cotton, the invention covering novel feature8 of 
construction and combinations of parts. 

LOCK.-George E. Hyatt, New York 
City. Tbis is an improved combination lock especially 
adapted for use in connection with a letter box, the in· 
vention providing a simple and easily manipulated 
device whereby the use of a key will be dispensed with. 

GOLD LEAF C U T T E R.-J a m e s  F. 
O'Hara and Robert H. Kaulfuss, Brooklyn, N. Y. It IS 
a kind of knife composed of several strips with inter· 
posed blades beveled at their ends, and nnited by solder, 
the device being adapted to cut gold and other leaf 
into several narrow strips at a time, without waste of 
gold. 

SOAP.-Inrank A. Packard and John 
D. filtruble, Salina, Kansas. This is • com position 
designed for nse in connection especially witb lanndry 
soap, and by the nse of which bleaching liquids or 
powders and acids may be dispensed with, this soap 
componnd being designed to effectually clean and 
whiten the most delicate fabric, as silk, satin, laces, 
etc. 

the German of Victor Niemeyer. 
THE ELECTRIC MOTOR AND ITS ApPLI­

CATIONS. By Thomas Commerford 
Martin and Joseph Wetzler. New 
York : W. J. Johnston. Quarto. Pp. 
282. . Price $3. 

The desigu has been in this work to treat the modern 
motor with the ntmost fullness possible, the contents of 
the book beIlllt largely based npon articles that have 
appeared within the past two or three years in an elec· 
trical jonrnal of which the authors are editors. The 
book is profusely illustrated, and the typography is ex· 
cellent. Among the systems treated of with most thor· 
oughness may be mentioned the Daft, the Sprague, the 
Field, and the Van Depoele, for a prolonged examina. 
tion of which the authors have had special facilIties. 

The Pope Manufacturing Company, 
of Boston, has issued the Columbia Bicycle Calen· 
dar and Stand, a convenient little memorandum pad 
suitable to occupy any vacant space on a desk. The 
pad is well filled with quotations designed to be of es­
pecial interest to the bicycler. 

Received. 
THE CHEMISTS' AND DRUGGISTS' DIARY, 1889. Pub· 

Iished by the Chemist and DrugyiBt, London, Eng., 
and presented to every su bscl'iber. 

PREI'ARING FOR INDICATION ; or, practical hints result. 
ing from twenty-three years' experience with the 
steam engine indicator. By Robert Grimshaw. 
New York: Practical Publishing Company. 

STEAM HEATING. By Robert Briggs. New York: D. Van Nostrand. 

HINTS TO CORRESPONDENTS. 
NalDe. and Addre •• must accompany all letters, 

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

Refere nce. to former articles or answers should 
give date of paper and page or nnmber of question. 

Illq II 1 rie8 not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thongh we endeavor to reply to all, either by letter 
or in this department, each must take his tum. 

Sp ecial W ,·it',· n I n formation on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

SclentUlc AlDerican Sn ppl elDellt8 referred 
to may be had at the office. Price 10 cents each. 

Bo ok8 referred to promptly supplied on receipt of 
prIce. 

Minerai .. sent for examination should be distinctly 
marked or labeled. 

(44) D. J.-Wood is not petrified by any 
artificial treatment. 

(45) J. V. B. writes : A coating varying 
in color from dark brown to gray forms on the zinc 
plates of a bichromate of potash battery. Zincs are best 
quality rolled zinc,well amalgamated and 6X4Xl( inch. 
Carbons are electric light carbons, with copper removed 
by nitric acid. How can such accumulation be pre· 
vented, as the bnttery is much weaker after first u.ing� 
A. A simple bichromate battery is quickly exhausted; 
the zinc al80 is attacked by the chromic acid. For con· 

.. ......,ro::>n1:Io �.T� � � cup .cur ttIe ClIr1JoIn'!:, 
with the bichromate solution contained iu it, with 
dilute sulphuric acid in the large cup. A porous cup 
combination will overcome your trouble. 

(46) C. O. M.-The follo wing is a gear 
table for ll·l.hread feed screw. You may interpolate 
for any reqnired thread by dividing teeth in spindle 
gear by the number of threads on feed screw and mul· 
tiply the quotient by nnmber of thread required. ' The 
product will be the number of teeth in the screw gear. 
Use any other gear in the list for transfer, or two gears 
of the same size to change the motion. 

For 10 threads 
11 
12 
14 
16 
18 
20 
24 
30 
40 
50 
60 

120 
(47) F. R. C. 

Screw gear. Spindle gear. 
40 14 
44 44 
48 44 
56 44 
54 44 
72 44 
80 44 
!16 44 
90 83 
80 22 

100 22 
120 '  22 
240 22 

asks :-T wm a- boiler 
feet long with 2 lIues 14 inches in diameter consume 
more fuel than a tubular boiler of the same capacity per 
horse power, using coal or wood ? A. The economy of 
a boiler can only be known from observations of the 
amount of waste heat radiating from the brickwork, 
the exposed part of the boiler, and, the most important 
of all, the temperature of the gases going up the chim­
ney. Any form of boiler th"t is overworked is not 
economical. Any properly set boiler, well covered in 
on top, and from which the heat in the lIue chamber 
after it has left the boiler is not over 600° ,  may be said 
to he economical, whether it is a lIue boiler or a tubu· 
lar boiler. This heat standard is also modified some­
what by the pressure of steam carried in the boiler. 
The waste gases with a high pressure (say 100 pounds) 
are natnrally of a higher temperature than from a low 
pressure (say 50 pounds), when run with the most 
economy as to fuel and use of steam. A lIue boiler that 
is driven to excessive work may waste more heat than a 
tubular boiler having the same amount of effective heat· 
ing surface. The large IIn�s allow the heated air to 
lIow in larger masses and at greater velocities, which 
is the principal point against lIue boilers. 2. I have an 
engine 9 inche. bore and 9 inches stroke, which I am 
rnnning at 120 revolutions per minute, or the piston 
travels 180 feet per minnte. Do I gain power by run· 
ning the engine so fast? A. Your engine is running 
at an economical speed. You gain III power over lesser 
Bpeeds. The ligures you give are not sufficient for dell· 
nite opinion. \ 

(48) J. A. W. - Mange is a par�itic 
disease and is cured by insecticidal applications. Many 
formulae have been tried. One runs thus : 

Sublimed sulphur . . . . . . . . . . . . . . . . . . . . . .  16 parts. 
Whale oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Mercurial ointment . . . . . . . . . . . . . . . . . . . . 1 
Oil of tar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

The disease is recognized by loss of hair, local irrita· 
tion, and desire to scratch. If not perfectly eradicated, 
it will reappear on cessation of treatment. 

(49) E. De F. asks how to make and Jl.eep 

(53) Kindly furnish me with a good 
formula for 1\ good brick enamel for various colors, and 
the modus operandi for obtaining a good and fasting 
ename1. upon the bricks.�O. K. 

(54) 1. I want to make small springs 
for my violin holder, ahout � of an inch wide and 2 in. 
long. What kind of steel shall I use, and how can 1 
make them? 2. I desire to print my name in gold npon 
velvet. How can I make it?�R. T. F. 

(55) Our city water mains carry a pres­
sure of 60 lb. Suppose we attach a hose to one hydrant 
with a 1� inch nozzle and to another hydrant we attach 
a hose with a l in. nozzle, which of the two will throw 
the highest stream of water with the same pre�sure?� 
W. H. G. 

(56) Will you please inform IDe the 
number of horse power a pipe five feet in diameter and 
thirty miles in lengtb would convey of compressed 
air, the pressure being 100 lb. and 200 lb. per sqnare 
inch?�J. S. • 

(57) 1. How many horse power will it reo 
quire to drive a dynamo large enough to prodnce elec· 
tricity enough to heat a round plate of iron 6 in. in dia. 
meter and 2 in. thick, to a low red heat, say 1,000' F. in 
30 minutes time? How much power will it require to 
heat said plate to 2,0000 F. in sallleJeno:th of time? 2. 
How much mOnl,p()Wei' wilr it' take per hour to heat 8 
plate 8 in. in diameter by 4 in. thick and hold it at 2,000" 
for 24 hours, the temperature in room being held at 75° ? 
�G. S. 

(58) What is the test for China clay, 
and how does it sell?�W. H. c. 

(59) I am a engineer and am running 
85 horse power boiler and engine, but I am only uti  l iz·  
ing 15 horse power. Now, for economy, I would like to 
know how far should the grate bars be from the boiler 
to give the best resnlts in bnrning coal. We are going 
to change our IIrebox from wood bnrning to · coal burn· 
ing. Our boiler is a horizontai llue boiler, 12 ft. long 4 
ft. diameter. Please state in your next issue, if possible. 
A constant reader.�F. H. G. 

(60) Can you write me how to figure or 
give the rule how to IIgure the horse power of engines ? 
Also how to IIgure ont the safety valve of a steam boiler. 
-H. B. 

Replle. to Enqutrle •• 
The following replies relate to enquiries published iu 

last'week'. SCIENTIFIC AMERICAN, and to the. numbers 
therein given : 

. 

_ .. JlQLfu>l:!l:!d of Fly.-The house fly gives 
330 beats per 8eCOlm 'Wnoo • --.. �lllte .peed 
I do not know.�T. S. 

(15) The flight of a house fly is impul· 
sive and curvilinear. They are seldom seen to move 
in a straight or nearly straight line. Their momentary 
speed of lIight is estimated at from 10 to 15 feet per sec· 
ond, under the impulse of getting ont of harm's way. 

(15) How fast can a house fly fly ? Prof. 
C. V. Riley, of the U. S. Department of Agriculture, 
Division of Entomology, says he is not familiar with 
any published statement as to the rate of speed of the 
honse lIy, and has not made any observations upon the 
subject. He donbts whether this insect is capable of a 
long continued lIiltht, and his impression is, from ob­
Servinlt Its short darts about a room , that it probably 
dees not lIy faster than 20 feet per second or thereabout, 
which wonld be at the rate of somethinlt over 13).9 miles 
an hour. This, however, is a mere guess on his part, 
and should not be taken as at all anthoritative. 

(16) Grafting Wax.""7(a) Take : 
Pitch . . . . . . .. . . . . . . . . . . . . � . . . . . . . . .4 onnces. 
Resin . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  4 .. 
i:e,!���: 

.
: : : : : : :  . : :  : : : : : : : : : :  : ��: .. 

Melt over a slow lire, or (b) melt tOltether ,qual qnanti. 
ties resin and beeswax and add enough tallow to pro· 
duce the proper ' consistency.-A. V. 

(16) Grafting Wa;x.-
Pine resin . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  50 parts. 
Tallow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l0 
Turpentme 0 . . .  . . . . . . . .  . . .  . . . . . . . . . . . .  5 
Spirits of wine . . . . . . . . . . . . . . . . . .  . '  . . . . .  5 

The resin is melted in an iron vessel. The turpentine is 
added, next the tallow, and finally the spirits of wine. 
Stir the ingredients thoroo!!hly and cool. 

glue liquor always ready for use, that is  glue water,",o 
it will not, when cool, thicken. A. To keep glue liqnieJ,. 
add a little acetic or nitric acids. For liquid glue the" 
following formula is given : 

(17) Speed of Birds. - The vulture is 
credited with a speed of 150 miles per hour ; the wild 
goose and swallow, 90 miles per hour ; the crow, 25 miles 
per hour. Carrier pigeons are credited with 600 miles 
in 8 hours, and 3 miles in 3 minntes and 24 seconds. Re' 
cent trials give about 1,100 yl\l'ds per minute for carrier 
pigeons.�V. S. (17) The vulture is s�sed to be the 
swiftest bird, 150 miles per hour. e wild goose and 
_wallow 90 miles. Carrier pigeon om Pesth. Hun· 
gary, to Cologne, Germany, 600 m ile). in 8 hours�75 
miles per hour. Trials in New Jersey average about 60 
miles per hour. No record of the hawk. See interest­
ing articles in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 298,'271, 310, lIight of birds and migration. 

Glne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ounces. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � pint. 
Nitric acid (sp. gr. 138()) • • • • • • • . • . • • •  2).9 ounces. 

We doubt if we can give you a wood IIller combining 
the requirements stated. 

(18) Violin Varnish.-The famous Ital· line surface on a canoe in salt water? I have tried spar ian violin makers nsed, it is said, the following sort of varnish, and it does not answer. A. We know of 
nothing better than boiled linseed oil, often rubbing varnish o� their instruments : Rectified alcohol, half a 

(50) R. E. H. asks : 1. How can I keep a 

clean with raw linseed oil on a coarse woolen -cloth. 2. gallon ; s�x ounces of �um sandarac: three o.unces of 
How can I make glne clear? A. You cannot make com. , gum mastIC, .and half a PI�t of t�rpentme varnIsh. The 

I I U I h't 1 . . I above ingredients are put mto a tm can by the stove and mon g ne c ear. se on y w 1 e g ue or Ismg ass. frequently shaken until the whole is well dissolved. It 
(51) D. R. J.-The specimen sent is py. is llnally strained and kept for nse. If npon applica. 

rites in calcite. It may contain a little copper, but not tlon it i8 seen to be too thick, thin with an addition of 
enough to make it of any value. more turpentine varnish. The wood should be stained 
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before applying the varnish. For a red stain nse cam' 
wood. logwood, or aniline. You can find the tone of a 
piece of wood by comparing its note when it is struck 
with the notes of any musical instrument tuned to 
standard pitch. 

(18) C. C. M.-Red Varnish for Violins. 
-Dissolve over a moderate fire-

Sandarac . . . .  . . . . . • . . . . . . . . . . . . .  '" • . . 12 parts. 
Shellac . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
Mastic. . . . . . . .  . . . .  . • . . . . . . . . . • . • • . . . .  6 
Elemi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

In 150 parts 95 per cent alcohol which has been colored 
red with cochineal. or if a darker red is required. add 
dragon's blood gum. When the above is dissolved add 
6 parts Venice turpentine. As this varnish is highly 
inflammable, use cautiou as to fire. Find the tone of a 
piece of wood by direct comparison with similar notes 
on the piano or any standard instrument. A violin in 
tone at the proper pitch by a tuning fork i� very con· 
venient. 

j'eitutifie !mttieau. 
lye of 25° to 30° Baume. heat to 20()0 to 240Q Fah., with 
constant stirring. Allow it to settle and cool. Decant 
the clear oil and filter the residue with canvas bags and 
pressure. When properly and cleanly done, the refined 
011 has the color, transparency, and taste of olive oil, and 
is largely used for culinary pnrposes, and used as an 
adulterant of olive oil. 

(27) Bell Telephone. Battery, etc.-1. 
No. 2. Use No. 36 copper wire, silk covered. Wind to 
80 ohms resistance. This will require about 35 feet of 
wire. 3. A properly made single contact trunsmitter 
will give every satisfaction. The multiple. contact in· 
struments are sometimes considered more sensitive. 4. 
For details on telephone apparatus, consult .. Bell's 
Eiectric Speaking Telephone." by Prescott. 5. Lead 
is unsnitable. as it w ill not hold the carbons firmly. 
Dip the dry carbon tops in melted paraffine. copper­
plate them. and cast the plate in type metal. This will 
give a first class job. Yon may cast the cover directly 
aronnd the carbons if yon wish. It will not crack them. 
6. The cast iron-zinc couple excited by caustic soda is 
pro,ably best for your purposes. 

INDEX OF INVENTIONS Cutter head. J. T. Grzybowski . . . . . . . . . . . . . . . . . . . . . .  394.175 
Dental plugger. pneumatic, J..l. E. Custer . . . . . . .  " p ' 39i,464. 
Digger. See Potato dillger. 
Dispatch tube, electric, W. Dul les, Jr . . . . . . . . . . . . . 394,161 

For which Letter. Patent of' the 

United State .. were Granted Display rack, J.  S. Davis . ...... . . . . .. . . . . . . .... . . . . . 394,252 
Door hanger. U. W. Warner . . . . . . . . . . . . . . . . . . . . . . . .  394.317 
Dovetails in wood. forming. D. B. Wesson . . . . . . . . . 394,423 
Dovetail slots in wood, forming, D. B. Wesson . . .. 394,422 

December 1 1, 1888, 
"-ND EACH BEARING THAT DATE. Drawer, record, G. W. Newberry . . . . . . . . . . . . . . . . . . . .  394.500 

Drill. See Rock drill. 
rSee note at end of list about copies of these patents.] Drill, T. Gosernd . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . .  394,169 

Drilling, channeling, ,Ilnd gadding machine, com-
Acid proof receptacle and li ning therefor. E. bined, W. L. Saunders . . . . . . . . . . . . . . . . . . . . . . . . .  394,212 

R. Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3\l4.296 Dust collector, H. Simon . . . .. . . . . . ... . . . .. . . . . . ... . .  394.4!l'l 

Adding' machine, W. Snider . . . . . . . . . . . . . . . . . . . . . . . . . .  394,219 Dust collector and separator, A1)ington & Curtis .. 3Y4.240 
Air. apparatu. for carbureting. C. M. Fulkerson . .  394.480 Dye vat. J. P. Delahunty, Sr. (rJ . . . . . . . . . . . . . . . . . . . . . 10.973 

Alarm. See Electric alarm. Dyeing, V. G. Bloede . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,447 
Amalgamating appardtus. W. A. Koneman ... . .. . .  394,493 Electric alarm and water gauge, J. R. Joh ns . . . . .  394,491 
Animal�, preparine: food for. J .  R. Barret . . . . . . . . . .  394,431 Electric distribution by secondary batteries, Z. 

Awning. H. B. & F. X. Coyle . . . . . . . . . . . . . . . . . . .  · . . . . .  394.341 I,atshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.541 
Axle box lid, \V. H. Lawrence . . . . . . . . . . . . . . . . • . . . .  394,378 Electric ma.chine, signaling dynamo. E. Gray . . .  ; .  3!:J4.172 
Axle lubricator, car, If. C. Hockensmith . .  , . . . . •. . .  394.362 Electric motors or generators, safety device and 
Bag. See Saddle bag. signal for. C. J. Van Depoele . . . . . . . . . . . . . . . . . . . .  394 .525 
Baling press, A. Freytag . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  394.261 Electric motors, safety device for, C. J. Van De" 
Banjo. E. J. Cubley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,159 poele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :194.417 (18) Varnish for Violins-'.rone of Wood 

for . Same.-Dissolve by heat 2 ounces amber in oil of 
turpentine 5 ounces. and drying linseed oil. 5 0unce_. 
Color with dragon's blood or extract alkanet root. Thy tone given hy a piece of wood depends upon its siZ]'. 
thickness. etc. Therefore. a test must be comparative. 
Cnt square plates of equal size and thickness of a known 
wood and of tbe wood to be tried. Place the center of 
the plate upon the eud of a cork or spool placed upon a 
tatle near the edge. Press the center of the plate of 
wood with the thnmb and bow it near one of the cor· 
ners. This will give the lowest note such a plate can 
produce, or the normal tone. The higher the tone. the 
better the wood.-T. S. 

/(28) Erasing Ink.-Oxalic acid mixed 
\vith citric acid may be used. There are two distinct 

BanjO, J. J. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iJ'J4.348 Electro-magnetic switch. W. W. Griscom . . . . . . . . . . 394,485 
Banjo, W. R. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.530 Electro-mechanical movement.  B. Cadwallader . . .  094.392 

Barrel stand, W. Beckert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'J4,439 Engine. See G as and calOric engine. Rotary 

(19) Self-Propelllolr.-This approaches 
the perpetnal motion problem. which has not been 
solved as yet. We know of nothing unless animated 

. nature IS a mechanical device. 
(19) Mechanical Device.-Not in a me­

chanical sense. If built of good material. it wonld 
probably be perpetual motion, which is an impossibility. 
A machine could easily be made so fragile as to go to 
pieces when set in motion.-Y. 

(20) Relief Maps.-Make the original in 
intaglio in plaster of Paris. Then beat papier mache 
into its cavities with a brush. as making paper cliches 
for electrotyping. See qUery No. 5 in SCIENTIFIO 

AMERICAN. December 15, 1888.-W. 
(20) Relief maps are made in clay or 

wax and a plater cast taken from which a relief cast 
may be taken in plaster or papier mache. To make the 
papier macho cast requires that the mould of plaster 
should be backed hy a stone slab. to allow of pressure 
by beating the' papier mache into the mould with a stiff 
brush, and applying pressure with a cushion of sponge. 
Oil the moulds wih linseed oil to prevent sticking. 

(21) Utilization of Leather Scraps: Paper 
Ware.-These are trade secrets; have tried to flnd them 
out, and have failed. 

(2 1 )  Sundry Recipe&' - I "'OAom � o n d  
" �lUtrnrltecelpt Book," which largely treats 
of artificial leathers. papier mache, and water proofing. 
The chapter on imitalion� and substitutes covers a large 
range. See pp. 174 to 184. Paper gas pipe. bottles. etc.,  
p. 454. 455. Papier mache for buckets. spittoons. etc . •  

pp. 62  and 63. All of  which appertains to this query.­

G. D. H. 

(22) Grafting Pear Trees. -Spring if done 
outdoors; on small stocks, it may be done indoors in 
winter, the stocks being kept in a cellar. There are good 
articles on the 8U bject in Appleton's Cyclopedia. Also 
see SCIENTIFIC AMERICAN SUPPLEMENT, No. 122. 

(22) Grafting.-For an article on the 
art of grafting see SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 122. For a good grafting wax see Note and Query 
No. 16 (present I i"t). The best time depends upon the 
season ; after the sap starts and before budding time. 

(23) Boiling Limed Eggs : Making Cider 
Vinegar.-(a) Try boiling .lowly. beginning with cold 
water and bringing it to a boil. The eggs will then be 
cooked. If this does not answer, make a pin hole in the 
large end. (b) Add to your barrel. a quantity of the 
mother or lees of vinegar. Leave bung hole open ; you 
may stick the neck of a bottle into it.-S. S. 

(23) Limed Eggs.-We know of no way 
to prevent limed eggs from cracking when boiled. It is 
the confined gas expanded by heat that cracks them. 
Add a little yeast, � a pint to a barrel, to start your 
vinegar. 

(24) Varnish for Maps.-Use Canada 
balsam or dammar varnish. The principal tronble will  
be in removing the old wax. The paper must be per­
fectly dry.-A. A. W. 

(24) Mounted maps are sized with thin 
white glue and varnishe(l with mastic. 

species .of red ink, aniline and carmine, on the market, Barrel tester, F. P. Bixler . . . . . . . . . . . . . . . . . • • . . . . . . . .  394.444 steam engine. Triple expansion engine. 
and some will he found hard to remove. Basin. bath tub etc . •  set wash, W. Scott . . . . . . . . . . .  394.404 Engine cros.head. steam. L. D. Davis . . . . . . . . . . . . . . 3'J4.345 

(28) For Ink Eraser. -Equal parts of Basins, sinks, etc. , trap for, W. Scott . . . . . . . . . . . . . . . 3B4,4o.� Engines, steering apparatus for traction, C. A. 
Battery. See Secondary battery. Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.460 

cream of tartar and citric acid in solution with water. Battery plates. making secondary, L. Duncan, Extracts, makin�, J. H. I .. orimer . . . . . . . . . . . . . . . . . .  394,191 
Or, It more powerful one. a satu rated solntion of oxalic 394,472. 394,473 Fan. chair. G. B .  Ulrichs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.229 
acijl1n water. The red inks are made of various baBes Bearin g. roller. R. \Y. Hent . . . . . . . . . . . . . . . . . . . . . . . . .  394.269 �'an, exhaust. D. A. Sailor . . . . . . . . . . . . . . . . . . . . . . . . .  394,«JO 

for th� color. as Brazil wood. cochineal, and ani line red. 
The aniline red may be removed by alcohol acidulated 
with nitric acid. No receipt for the other reds.-G. 
D. H. 

Belt fastener • •  l . Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,412 Faucet for wagon tanks, measuring, G. H. Per-
Belti ng. G. F. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 394.503 kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.391 

Berth. temporary ship's, G. Hurson . . . . . . . . . . . . . . . . 394,186 Feed regulator, J. A. McAnulty . . . . . . . . . . . . . . . . . . . . .  :394,278 
Bin. See Grocer's bin. Feed water circulator. J .  P. Kelly . . . . . . . . . . . . . . . . . . .  094 .372 
Binder. temporary, G. V. Clifford . . . . . . . . . . . . . . .. . . . .  394.249 Feed water heater. VOgt & Burns . . . . . . . . . . . . . . . . . .  394.526 

_ (29) . Driving � II. P. C. and C. Motor. - Binder. temporary. W. M. Kinnard . . . . . . . . . . . . . . . . . 394.13\l Fence. J. A. Barber . . . . .... . .. . . . ... . . .. . . .... . . . . . ... 39 •• 241 

Yonr water power (VsTap, 25 feet head) is ample. lJon- Di_do .... "-.o.rn pn ... a.rF. l.V . D. I .... n.o.. J ...  _ _  . . . . . . . . .  394.496 Fenc 3. portable. S. Hobson . . . . . . . . . . . . . . . . . . . . . . . . 3fJ4,361 

aldson's H Water Wheel s " gives details of such matters. Binder, tempo"rary, W. D. Ready . . . . . . . . . . . . . . . . _ .. 39.1,304 FQ.&:l-Q4. po!it. G. E. H�milton _ _  ._ . . .. . .. . . . . . . . . . . . . . . . . 3�l4.266 

For battery. you would need large bichromate cell., Bit. See Bridle bit. 
Snatch 

Fertilizer distributer. E. P. J ohnston . . .. - . . . . . . . . .  3114.069 
Block. See Cartridge loading block. File or book hol der. J .  H. Ferguson . . . . . . . . . . . . . : . .  :J94.258 

say one gallon each. Eight or ten such cells should block. Fire escape, '1'. J. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.149 
suffice.-C. H. P. Blower, grate. W .  S. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  394.359 �'ire e.cape. J. Hotchkis . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'J4.272 

(30) Tempering Steel .  _ SCIE NTIFIC BOIler. See Steam boiler. Fire esc�pe. T. B. Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.502 

AMERICAN SUPPLEMENT, NOB. 71, 36, 37, 95, 103, 105, and 
BOilers, etc., covering or jacket for steam, J. M. Flux, manufacturin�, J. Webster . . . . . . . . . . . . . . . . . . 394,23:i 

Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.398 Frame. See Bu ck8aw frame. Caster frame. 
many others treat of this subject of tempering steel .- Bolt turning machines. blank feeder and �rip- �'uel compou ud. L. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.486 
Sup. ping die for. C. H. G raham . . . . . . . . . . . . . . . . . . . . . . .  394.170 F urnace. See Hot air furnace. 

(30) Tempering Tools.-To temper cut- Book rest for the use of invalids, T. H. D. May . . . .  ;;94.196 Furnace. J. W. Cassidy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394, 1 52 
Book. sample. J. E. Spears . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.516 I Furnace grate, T H. Sears . . . . . . . . . . . . . . . . . . . . . . . . . 394.545 

lery, daggers, bowie knives, butcher knive�, etc. Boots or shoes, follower or form for, G. H. Clark .. 394,154 Ifurl1aces. apparatus for charl!ing and drawing, S .  
Edged cutlery should b e  hardened before the blades are Bottle fa.tener. automatic. T. B. Howe . . . . . . . . . . .  394.400 T. Wellman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.419. 394.420 
finished or sharpened to prevent cracking. Should be Bottl e stopper, Hitchcock & Chapman . . . . . . . . . . . . .  394,182 Furnaces, combination mechanism for charging 
heated to the lowest temperature at which the particular Bottle stopper, Phil burn & Moors . . . . . . . . . . . . . . . . . . .  394.294 and drawing. S. '1'. Wellman . . . . . . . . . . . . . . . . . . . .  394.421 
kind of steel that it is made of will harden. If of Box. See Honey box. Fuse. electrical. J. Macbeth . . .  . . . . . . . . .  • . . . .. . . . .  394.192 

German or spring steel, a full cherry red ; if of tool steel , Box fastener, J. Wotruba . . . . . . . . . . . . . . . . . . . . . . . . . .  394.320 Gas or caloric engine. A. Rollason . . . . . . . . . . . . . . . . . . 394,299 

a les.er brightness in the heat. A slow fire that is long Box opener and tobacco claw, D. W. Thacker . . . .  394.547 Gases. apparatus for testing mine. T. Shaw, 
Brake. See Car brake. Vehicle brake. Wagon 394.214. 394,215 enough to heat the whole length of the blade eqnally i. 

brake. Generator. See Steam generator. necessary. When at the prop�r heat, plunge the blade Brick machine. Ross & Keller . . . . . . . . . . . . . . . . . . . . . . 394.510 Gold from quartz or gangue, separating, G. 
exactly vertical in water at shop temperature. Add a Brick machine, hydrauliC. H. Von Metzlaff . . . . . . . . 394,528 Sweanor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.225 
li ttle salt. a handful to a pail. Then smear the surface Bridle bit.  T. Brabson . . . . . . . . . . . . . . . . . . . . . . . .  391,<153. 394,454 Grading and ditching machine. J. B. Gavin. 
thickly with whale oil or linseed oil and heat carefully Bridle blinder. A. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.389 394.534. 394.535 
over the open flre, so as not to overheat the point. until Broach. G. Thompson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.226 Grain . apparatus for heating. R. C. & G. E. Haw-

the oil flashes flame all along the blade. Then plunge Broom. F. S. Stark . . . .  . . . . . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . .  3\1UIO ley . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,267 

vertically in oil or' warm water. See also a valuable Buckboard. H. L. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.519 G rain ,  apparatus for mashing. C. Kaestner . .. .... 094.370 

paper by Joshua RDae. an ThA Hardeni= and 1'eDlDer. i �ucksaw frame. C. Eisenha�dt . . . . . .
.
. .  

, 
. . . . . . . . . . . . . .  394.477 Grinding mill, G. A. young . . . . . . . . . . . . . . . . . . . . . . . . . .  3�4.238 

lug of Steel, iu SCIENTIFIC AMERICAN SUPPLEMENT, 
unum". ���-ta.l· - 1ur nn:;hlt7eC1;UTd\ purp{:mei:'\, 

w Grocer's bin, L. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894 ,276 

N s 95 103 105 composIl:'IOn of, C. Struub . . . . . . . . . . . . . . . . . . . . . . . .  394,0)18 Hammer, pneumatic, G. Glossop . .  , . . . . . . . . .  S94.4S:-�, 394.4&4: o .  , , • Burner. See H ydrocarbun burner. Oil burner. Handle. See Shovel handle. 
(31) Rubber Oxygen Bag.-It is best to Button betting machine, E. H. Taylor . . . . . . . . . . . . .  394.546 H anller. See vOor nan,,� . z......p .b�="r 

Button setting machine. J. H. Vinton . . . . . . . . . . . . . . 394,2,)1 Harness mountings, die for, D. McCance . . � . . . . . . . .  3�}4.282 buy one. Make of rubber cloth (cotton drill coated 
with rubber).double seam ing at joints, and paying same 
with India rubber cement. A copper or brass reflector 
can be silvered by regular electroplating process. First 
amalgamate the surface to be plated. Directions for 
plating can be found in mltny books and back numbers 
of SCIENTIFIC AMERICAN SUPPLEMENTS. 

(31) H. P. -Bags for Gas. -Rubber bag� 
suitable fo� oxygen gas are beyond the ways and means 
of an amateur. We .recommend you to obtain one 
through the rubber trade. The si lvering of a metal reo 
flector should be an electro deposit, which you w i ll find 
described and illustrated in SCIENTIFIC A>IERICAN 

SUPPLEMENT. No. 3lO. The polishing of the silver SUI'· 
face yon may do by rubbing the surface with a bllck· 
skin pad stuffed with cotton and wet with a paste of 
ronge and witter. 

S. H. sends a beetle 8pecirnen, and says : 

Buttons, machine for rubbing and polishing, E. Harp, J. C. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,467 
P. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;;94.135 Harrow. J .  H. Sharp . ... . . . . ... ..... . . .. . . . ... . . .. . . . .  J94.514 

Camera. See PhotographiC camera. Harve.ter. C. �'. Search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.4.513 
Can. See Oil can. Harvesterb, cutting apparatus fOf, D. H. Bennett. 3H4,441 
Can. J. Ii'. Maxson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,381 Harvesters, knotter for, W. F. Goad . . . . . . . . . . . . . . . .  394.536 

Caps. making, Dormer & Murks . . . . . . . . . . . . . . . . . . . . .  394.469 Hat. felt. F. W. Cheetham . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;'94.306 
Car brake, B. Boyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 394,452 Hay rake. horse, E. McGovney . . . . . . . . . . . . . . . . . . . . . .  394,198 
Car couplinJl:, J..l. M. }i"ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,165 Head rest, C. W. Hooven . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,271 
Car coupling, G. A. G u i ce . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.357 Heater. See Car heater. H'eed water heater. 
Car couplinJ;(, E. P. J ohnston . . . . . . . . . . . . . . . . . . . . . . .  394,368 Heating purposes, apparatus for vaporizin.c and 
Car heater. L. G. Gilbert . . . . . . . . . . . . . . . . . . . . . .  0 . . . . . 394,354- burning non-explosive oils for, I. Haye!:l . . . . . . . . 394.179 
Car heating system. auxi liary, W. Buchanan . . . . . .  394.456 Heel attaching machine • .Ii.,. F. Raymond, 2d . . . . . . .  394,2'J8 
Car mover, A. IJ. Domin y . . . . . . . .  . . . . . . . . . . . . . . . . . .  394,254 Hoisting apparatu8, }i'. M .  Davis . . . . . . . . . . . . .  . . . .  394,344 
Car uncou pling device. W. O. Rutledge . .... . . .... . 3114.301 Hoisting bucket. G. W. Rawson . . . . . . . . . . . . . . . . . . . .  394.:m 
Car. vestibule, N. P. Cowell . . . . . . . . . . . . . . . . . .  394.339, 394,340 Holder. See Copy holder. Cuff holder. File or 
Car, vestibule, T. E. 'l'hompson . . . . . . . . . . . . . . . . . . . . .  394,.313 book hol der. Sash hoJder. Twine bolder. 
Car wheel, S. W. Tan ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,312 Honey box, H. D. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :W4.160 
Oars, automatic fan for. J.rSands . . . . . . . . . . . . . . . • . . . .  394.402 Hoop machine, barrel, E. Olund . . . . . . . . . . . . . . . . . . . . .  3H4,548 
Cars, grip for cable railway, B. IJ. Harris . . . . . . . . . . .  394,539 Horse d etacher, J. W. Cronan . . . . . . . . . . . . . . . . . . . . . . . 394,157 
Cars, system for heating Rnd ventilating, E. If. Horseshoe, M. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,:-)88 

Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,508 Hose, elastic . .E. Tivey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394 .2�7 

Carpet fastener. stair. D. Walker . . . . . . . . . . . . . . . . .. . .  394.315 Hot air furnace. H. R. Gillingham . .  . .  . . . . . . . . . . . .  394.055 

Carriage. O. Gils:nann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :194.263 Hydrant, C. G. Ette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3n4.478 
Carriage, F. W. Zimmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :ID4,239 Hydrant . P. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  394,529 
Carrier. See Cash carrier. Hydraulic press, L. Miller . . .. ... . .. . . . ....... . ... . . .  394.383 
Cartridge case. J. C. Kelton . . . . . . . . . . . . . . . . . . . . . . . . . .  394.376 Hydraulic press. II. Von Mitzlaff . . . . . . . . . . . . . . . . . . . . 394.527 
Cartridge- case and means for carrying the same, Hydrocarbon burner, Lo Stevens . . . . . . . . . .  '" . . . . . . .  394,517 

J. C. Kelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.:)7[, Hydrogen sulphide. obtaining. Parnell & Simpson 394,387 
Cartridge feed pack . .  J. C. Kelton . . . . . . . . . . . . . . . . . .  3\l4,374 Indicator. See Station indicator. 
Cartridge loading blOCk. W. H. Pack . . . . . . . . . . . . . . . . 394,288 Insect destroyer. W. Neet. . . . . . . . . . . . . . . . . . . . . . . . .. . .  3�4,20.5 
Cartridge pack. J. C. Kelton . . . . . . . . . . . . . . . . . . . . . . . . 394.373 Insole. spring. D. A. Jobn .on . . . . . . . . . . . . . . . . . . . . . . . 394.188 
Case. See Cartridge case. Show case. Insulators, wire holder for, E. J..l. Lloyd . . . . . . . . . . . .  394.380 
Cash carrier, S. W. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.326 Iron. See Singletree iron. Whiffletree iron. 
Caster frame, J.  J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . .  394,310 Jack. See Liftinl! jack. Wagon jack. 
Centrifugal machine, D. M. Weston . . . . . . . . . . . . . . . . 394.234 Jewelers' use. machine tor cutting �older for, S. 
Chain links. machine for uniting. D. D. McKer- �'. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,201 

nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.19B Jewelry, 1'raitel & Rawiszer . . . . . . . . . . . : . . . . . . . . . . . . .  894,523 

(25) To Bleach I vory : Cleaning Mar­
hle.-Bleach ivory by exposure to the sun under glaso. 
or soak in a solution of binoxide of hydrogen. To 
clean marble, mix a quantity of the strongest soap lye 
with quicklime to the consistency of cream and lay on 
the stone for a day. clean it off afterward and rub with 
putty powder or whiting. 

The incio"ed beetle was found in a pine seat of a paint­
ed chair. It was embedded in a cavity abollt 1M inches 
deep. The writer having heen in the furniture business 
a uumber of yelLrs. and this being the first instance nn· 
der his notice of an insect attacking painted furniture, 
would be under oblig"tions should you enlighten hIm 
concerning the name, habits, and other information re­
lating to the subject.-A. Prof. C. V. Riley. of the U. 
S. Department of Agriculture. Division of Entomology. 
says the specimen is a common longicorn beetle known 
as Morwhammus 8(Juteltatus. which is a common borer of 
pine trees. It is found all through the Northern United 
States. infesting. of course. only standing trees. It reo 
mains for a long time m its preparatory stages, and is 
also under unnatural conditions capable of considerable 
retardation of development. Either in the larva or pupa 
state it was living in the tree when it was cut.. and its 
particular burrow was undistnrbed by the sawing and 
the sllbsequent manufacture of the chair. from the .eat 
of which it afterward emerged. Instance. of this kind are 
not uncommon, and all are to be explained in this way. 
It does not. of course, as S. H. imagines, " attack 
painted furniture." 

Chair. See Rail chair. J ute and other fibrous plants, machine for strip-
Chimney cap. A. E. Clute . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.33; ping. W. Menzies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894.284 
Chuck, E. A. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  394.;164 Key. '1'. Donahue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.468 
Clutch, friction. W. H. J ohnson . . . . . . . . . . . . . . . . . . . . .  394,007 Knife. See Surgical knife. 
Coffee. coating. W. H indhaugh. Jr . . . . . . . . . . . . . . . .  394.181 Knob. stoP. M. Clark. . . . . . . . . . . .  . . . . . . . . .  .. . . . . . . . .  394.246 
Coin counter. match safe, and cane handle, com· Ladder, step, B. F. J ohnson . . . . . . . . . . . . . . . . . . . . .. . . . .  394,492 

bined. J. M. Basinger . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.:127 Lamp hanger. D. Chisholm . . . . . . . . . . . . . . . . . . . . . . . . .  394.15.1 
Collar f"steninl':. dog. J. M. Riley . . . . . . . . . . . . . . . . .. . . 394.506 Lamp support, extension. T. D. Stone . . . . . . . . . . . . .  394.224 
Concentrator. M. McAneny . . . . . . . . . . . . . . . . . . . . . . . . .  394,197 Lamps. cut-out for electric. C. Heisler . . . . . . . .. . . . .  394.180 

� Books or other publications referred to above 
a saturated solution of alum for an hour. Polish with a can. in most cases. be promptly obtamed through the 
woolen cloth and wrap in linen to dry. Also with per· SCIENTIFIC AMERICAN office. Munn & Co., 361 Broad. 
oxide of hydrogen. t0 1 pint add 1 ounce aqua ammonia. way. New York. 
Warm, soak the ivory for 24 hours, wipe and polish with '!!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!� 

(25) To bleach ivory, place the ivory in Condensing liquids, apparatus for. J. H.  Bassler, Lamps, extension standard for, J. Kintz (r) . . . . . . . . 10,974 
394,432 to 394,484 I.am ps, wick raiser for central draught. Z. Davis . . 3!:14,465 

Contact maker. electric. J. S. Farmer . .... . ... . . ... 394,164 r,1>1;ch. E. S. Winchester . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.427 
Copy holder. R. W. Bloemeke . . . . . . . ..... . . .. . ..... . 394,443 I,atch. reversible. J. II. Woolaston . .. . . . . . . .. .... . . .  394,428 
Corn husker, S. C. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . 394-,177 Lathe tool for finishing and pOlishing, W. M. 

chalk. 
(26) Refining Cotton Seed Oil.-Ten 

tons of crude oil are treated with 30 cwt. caustic soda 
lye of 10° to 12° Twaddell at 60° Fah. After agitation. 
if OIl is. not yet colorless more lye is added, and eventu· 
ally all is left to stand 12 or 15 honrs. The clear oil is 
then rnn off. washed. and bleached with chloride of 
lime or exposure to sun. It may be used directly to 
fry in. as lard. 

(26) Refining of Cotton Seed Oil. -To 

TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
forei�w countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex· 100 gallons crude oil add gradually 3 gallons caustic tensive facilitjes for conducting the business. Addres. 

potash lye (45° Baume) . with constant stirring for several M UNN & CO .• office SCIENTIFIC AMERICAN, 861 Broad­
honrs; or, the same quantity of oil, add 6 gallons soda 1 way, New York. 

Corn husker. D. T. PhIllips . . . . . . . . . . . . . . . . . . . . . . . . . .  394.504 Seeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,406 
Cotton picker. J. W. Wallis . . . . . . . . . . . . . . . . . . . . . . . .  394.316 Latbing. metallic, B. Scarles . . . . . . . . . . . . . . . . . . . . . . . .  394.403 
Coupl ing. See Car coupling. Thill coupling. Lifting jack, A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.308 
Crayons. automatic holder for lead. G. Sandell .  . . .  394.401 Light. See Pavement and fioor l ight. 
Cu:ff blank hem folding and cutting machines, I..limekiln, R. H. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  394,151 

stamping device for. F. B. Ide . . . . . . . . . . . . . . . . . . .  3!l4.274 Lock. See Nut lock. Permutation lock. Seal 
CIlff holder, R. J. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.206 lock. 
Cultivator, E. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :3114.S.� Locomotives, clutch mechanism for the driving 
Cultivator. C. Mendenhall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.283 shafts of, A. Matt hes . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.194 
Cup. See Oil cup. I,oom shuttle spindle. J. M. Cheney . . . . . . . . . . . . . . . .  394,458 
Cut-otrfor steam engines. draught, A. M. Zimmer- Looms, let-oif motion for, J.  J. Honan . . . . . . . . . • . . .  394.184 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . .  394.430 Lubricator. See A xle  lubricator. 
Cut-off gear for steam engines. B. V. Nordberl! . . . .  394-,501 Lubricator, J. Mense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,497 
Cut·o1f or regulator for gang boilers, l:Lutomatic, I Mainspri ng winder, A. }I"". Robbins . . . . . . . . . . . . . . . . . .  394,507 

W. U. Fairbairn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,257 Match safe and cigar clipper, combined, E. L. 
Cutter. See Paper cutter. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894, ' 
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4 1 0  
Mill. See Grinding mill. RoUer mill. 
Motor. C. C. Epp . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • • • • .  394.256 
Mowers. reapers. etc . •  knife for. W. S. Elliott . • . . . .  3!J,1,8-I9 
Needle threader. A. Scherkenbach . . . . • . . . . . . . • . . . . .  394,308 
Nest. hen's. W. W. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . 394,897 
Nnt lock. G, Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3!J,1.462 
Nut lock. G. H. Griffin . • • • • • • . • • • • • • • . • • . • • • . • . . . . • • • • 394,537 
Oil burner. J. Carne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  3!J,1,245 
Oil can. G. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.390 
0:1 cuP. W. H. Wilkinson . . . . • • • • • • • . • • • . . • • • • • . . . .  394.424 
011 distributer. E. William •. . . . . • • . • . • • . . . • . . . . • • . . . .  394.319 
011s, apparatus for vaporizing and burning hydro-

carbon, E. O. Daniels . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  394,Sl3 
Oliver. W. J. Stevens . . . . . . . . . . . . . • • • • • • • • • . . . . . . • . • . 3!J,1,223 
Ordnance, firing mechanism for, A. C. Koerner •• . .  394,190 

Organ actions, pitman for reed, M. Clark . . . . . . . • • .  394,248 
Organ. reed. M. Clark . . . . . . . . • • • . . . . . • • • • • • • • • • . . • . . . . 394,247 

Organ. reed. J. A. Smith . . . . . . • • • • . . . . . . . . • • . . . . . . . . • 394.218 
Oven for gasoline Ipld other vapor stoves. N. D. 

Sisco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . .  3!J,1.216 
Oyster dredge. W. Calam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.333 
Packing and barreling machit:e, D. F. Shoup . . . . . . 394.305 
Packing or filling. cement. H. W. Johns . . . . . . . . . . . .  394,270 
Packing, pi.ton rod, G. H. Crandall . . . . . . . . . . . . . . . . .  3!J,1.106 
Paint. F. M. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,396 
Paint. roof, J .  B. Washburn. ' "  . . . . . . . . . . . . . . . ... . . . .  394.318 
Paper calendering machine. C. E. Torrance . . . . . .. . 894,522 
Paper cutter, Booth & Williams . . . . . . . . . . . . . . . . . . . .  894.451 
Paper cutter. J. A. Ea.tin . . . . . . . . . . . . . . . . . . . . . . .. . . . . 3.'l4,476 
Paper machines, stu:ff rellulator for, L. E. Smith . •  394,306 
Paper receptacle. W. E. Crume . . . . . . . . . . . . . . ... . . . 394,108 
Paper waxing machlne, C. E. Haynes , . . . • • • . . .  ' "  S94.268 
Pavement and fioor light. J. C. French . . . . . . . . . . . . .  3!J,1,260 
Pen. drawing. J. E. Miller . . . . . . . . . . . . . . . . . . . . . . . .... .  394.202 
Pen. fountain, O. F. Grant . . . . . . . . . . . . . . . . . . . . . . . . . .  3:14.171 

Pen, reserVOir, A. HommeL . . .  ' 0 '  o • • • • • • • • • • • • • • • •• •  394,183 
Permutation lock, G .  E. Hyatt . . . . . . . . . . . . . . . . . . . . . . 394.273 
Photograph exhibitor, E. S. Miller . . . . . . . . . . . . . . . . . .  394.498 
Photographic apparatu •• M. J. Ste1l'en . . . . . . . . . . . . .  394,221 
PhotographiC camera. W. C. G ibbs . . . . . . . . . . . . .. . . . . 3!J,I.353 
Photographic copying process, G. Bay . . � . . . . . •• . • . .  3�,437 

Plano action. J .  W. Cooper _ _  . •  ____ . _ _ _ _ _  · _ ·  __ . . ......... 
PIatoD,-!l>. -.".., . . . . .. . .... . " . ;-;-"-. .  ;.-. ;� . "  • • • • • • • . •  C .  _.295 
Pitman..-L .... M"Anulty . . . . . . . . . . . . . . . . . . . . . .  3!J,I.28O, 3!J,1,281 
Plane, bench. W. stevenson . . . . . . . . . . . . . . . . . . . . . . . . .  394,411 
Planing machine. metal. C. Holly . . . . . . . . . . . . . . . . . . 894.363 
Planter. com, }'. � .... Harman . • . .  � . . . . . . . . . . . . . . . . . . . .  894.176 
Planter. cotton. D. H. Ellington . . . . . . . . . . . . . . . . . . . .  h'94.163 
Plantel'l!. attachment for corn, J. 1<'ulton . . . . .. . . . . .  394,301 
Poi.on di.tributer for plants. Gramling & Adler . .  394,264 

Police nippers. EI.aman & Rome . . . . . . . . . . . . . . . . ... . 3!J,1.162 
Post. See Fence po.t. 
Potato digger. T. N. Nicholson . . . . . . . . . . . . . . . . . . . . . 394,286 
Power. means for transmittiDir. E. F. Autenrieth, 

394,323, 394,324 
Power tester, coin-controlled hand, A. 1<'. Martel.. 3!J,I.198 

,Press. See Baling press. Hydraulic press. 
Pressure, apparatus fer controlling. J. I. Thorny .. 

croft. . . . . . .  " . . . . .  ' "  . . .  . . • •  . . . . . . . . . . . . . . . . . . . . . . .  394.520 
Propeller • •  crew, B. 1<'. Sparrow.. . • .  . . . . . . . . . . . . . . . . 3!J,I.414 
Pruning implement, G. Jame . . . . . . . . . . . . . . . . . . . . . .. . 394.187 
Puller. See Stump puller. 
l'ulleys, bu.hing for .pllt. Sibley &; Ware . . . . . . . . . . 3!J,I.407 
Rack. See Display rack. 
Rail chair. switch, A. A. Strom. . . . . . . . . . . . . . . . ... . .  394,:J09 
Rolls, die for forging shifting. A. Walter . . . . . . . . . .  394.232 
Railway frog. C. G. Lea . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 394.879 
Railway grip lind cro.slng device, cable, J. J. Gra1l' 3!J,I.3b6 
Railways. grip for cable, C. Scholz . . . . . . . . . . . . . . . . . . 3!J,1,611 
Railway signal, N. T. De Golyer . . . . . . . . . . . . . . . . • . . . .  394,466 
RallwaY'swltch stand, A. A. Strom . . . . . . . . . . . . .. . . . .  394,415 
Railway ties, manufacture of tubular, D. WUson . . ��4Z6'" 
Rake. See Hay rake. 
Rake, C. Thol'p . . . . . . . . .. .... . � . • • • ••. -- - . - - - - , . . pO.l,&IiiIi -..vQr<ro<>o<mg stove, kitchen. R. A. Perrott •• . .  394.293 
itegulator. See Feed regulator. Speed regu-

lator. 
Rock dril1, elelJtro-magnetic air compreSSing, R. 

G. G. Moldenke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3!J,I,203 
Rock drill. steam. Nutting &; Glthen. (rl . . . . .  . •• . . . .  10,975 
Roller mill. J. A. McAnulty . . . . . . . . . . . . . . . . . . . . . . . . . .  394.279 
Roofing, O. Boklen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,450 
Rotary steam enl{ine, J. S. Byers . . • . . . • • . . . • . . . . . • .  a 394,242 
Saddle bill< or satchel, J. K. P. Wright . . . . . . . . . . . . . .  3!J,1.321 
Salts of tetrazo-dltolyl or diphenyl on dihydrox-

Ides of toluene or their .ulpho-acids. action 
of. R. G. William. . . . . . . . . . . • . . . . . . . • . . •  . . . . . . . •  394.425 

Sand band for vehicles. J. J. Botter . . . . . . . . . . . . . . . . . 394,150 
Sash and ' shade, combined window. Banyer & 

Print • . . . • • • • • . • . • . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394 •. l28 
Sash holder. W. H. Fye . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,302 
Satchel. D. S. Hammond. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  394,487 
Saw, F. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,222 
Sawing attachment for .hapers, G. M. Cobb . . . .. . . 394.338 
Sawing machine. J. N. Britz . . . . . . . . . . . . . . . . . . . . . . . . . 3!J,I.406 
Screen. See Window screen. 
Seal. J. H. Bickford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!J,I,531 
Seal lock. M. J. Moran . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  3!J,I.204 
Secondary battery, L. Duncan . . . . . . . . . . . . . . .  394.471. 3U4,474 
Sewers, means for flushinJ{. T. Galvin . . • . . . . . . . . . . •  3�4,166 

Shaft bearer. F. M. Beck et aL . . . . . . . . . . . . . . . . . . • • . .  3!J,I,438 
Shafting • •  peed regulator for, J. G. Baumann ... . . .  394,435 
Shirt, T. J. Holme • . . . • . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  3!J,1.270 
Shoe soles. machine for .plltting, J. F. La Borde .• 3!J,I,277 
Shovel handle and tamping bar, combined. J. M. 

J ack.on . . . . . . . . . . . . . . . . . . . " . . . . . .  . . . . .  • . . . . . . . . . . .  394.300 

Show case. F. X .  Ganter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3\14.481 

Shutter bower, J. A. DilL . . . . . . . . . . . . . . . . . . . . . . . . . . .  3\14.253 
Signal. See Railway .Ignal. 
Singletree iron, J. L. Blake. . .  . . . . . . . . . . . .  • . . . . . . . .  394,445 
Sink trap, M. W. Scannell . . . . . . . . . . . . . . . . . . . . . . . . . . , 394,213 
Sleigh, F. W. Meyer . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  394,382 
Snatch block. W. McBride . . . . . . . . . . . . . . . . . . . . . . . . . . .  39M9IJ 

Snow plow. E. E. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,244 
Snow plow. H. L. E·raser . . . . . . . . . . .  _ . . . . . . . . . . . . .. . . . .  394,350 
Soap. Packard & Struble . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,289 
Speed governing apparatus, A. Rollason . . . . . . . . . . .  394,300 
Spindle bearing. T. C. Dill . . . . . . . . . . . . . . . . . . . . . . . . .. . .  394.8-17 
Spinning machines, spindle driving device for, T. 

H. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.042 
Spinning spindles. support for. J. T. Meats . • • . . . . •  394,200 

Spinning spindles, whirl for. T. Hall . . . . . . . . . . . .  _ . .  394.260 
Spring. See Vehicle spring. > 

Sprocket wheel, J. Chase . . . . . . . . : . . . . . . . . . . . . . . . . . . . . 394,385 
Square. dres.maker's. F. A. Tripp . . • . . . • • . . . . . . . . . •  394,024 
Stand. See Barrel stand. Railway .wltch stand. 
Staples. machine for making. W. G. Slater . . . . • . . . .  394.217 
Station Indicator. W. P. Wood . . . . . . . . . . . . . . . . . . . . . 39(,237 
Station Indicator and advertising cabinet. A. J. 

Kellogg . . . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  394.371 
Steam boiler. E. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . • . . . 3!J,I,211 
Steam generator, L. D. Copeland . . . . . . . . . . . . . . . .. . . 394.461 
Steam trap. E. H. G old . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  394,167 
Steam trap and feeder. H. Creamer . . . . . . . . . .. • . . . .  394,463 
Steering apparatus. R. Grignon. . . .  . . . . . . . . . . .  . . . .  . .  394.174 
Steering gear. steam, F. B. Turner. . . . .  . . . . . . . • .  . . . . 394,314 
Stool. folding, Barber & Ostemann . . . . . . . . . . . . . . . . . 394,320 
Stopper. See Bottle stopper. 
Stove, heating. M. Hayden. . . . . . . . . . . . . . . . . . . . . . . . . .  394,360 
Stovepipe elbow, Evans & Jackes . . . . . . . . . . . . . . . .. . . 394,479 
Stoves. lining for the fire pot. of. S. Kops . . . . . . . . . . 394.4!J,1 
Stud or hook setting machine. S. D. Tripp . •  , .... . . .  39(.228 
It.ump pUller, OOpp " "guUe, . •  , . , . " . " "  I ! ' P ! I ' � '  MiJs' 

'titutifit �tuttitnu. [DECEMBER 29, 1 888. 
Surgical knife, J. Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,S04 
Switch. See Electro-magnetic switch. 
Syringe. J. M. Coomb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 394.250 
Tablet or plate for displaying luminous figures. T. 

G. H. Nicholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : • . .  394.386 
Tally. baseball umpire's, R. Robyn . . . . . . . . . . . . .. . . . . 3!J,1;199 
Tea kettie cover. J. D. Perry . . . . . . . . . . . . . . . . . . . . . . . 394.392 
Telegraph, printin". G. V. Sheffield . . . . . . . . . . . . . . . . .  394.302 
Telephone central station apparatus. VaH &; 

Seely .  . . .  . . . . • . . . . .  . . • • •  . . . . .  . . . . .  . . . . . . . . . . .  . . . . • . . 394.230 
Telephone systems, brid2e for cutting in new 

loop. in, G. S. Maxwell . . . . . . . . . . . . . . . . . . . . . . . . • . . 394.190 
Telephones, ringing-oft' device for, Griffith &, Bur-

bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!J,1.173 

Tent, H. Gentzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39(,26"2 
Thermotic circuit closer. W. H. Soley . . . . . . . . . . . . . . 394.413 
Thill coupling, L. D. CarL . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,533 
Thill coupling, W. H. Pardee . . . . . . . . . . . . . . . . 394,290, 3!J,I,291 
Tinting fabrics. V. G. Bloede . • . . . . . . . . . . . . . . . . . . • . . .  394,446 
Tinting or fini.hing cotton fabric •• Bloede & Ban-

croft. . . . . . .  . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!J,1.448 
Track and liftin" jack, T. J. Reamy . . . . . . . . . . . . . . . . 394.390 
Trap. See Sink trap. Steam trap. 
Trap doors, device for operating, J. C. l4;rench . . . . 394,259 
Trays or boxes, case for holding and presenting, 

E. Reynolds. . . . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . .. . . . .  394.210 
Treadle, J. Dufralne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394.470 
Tricycle. T. O' Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,287 
Tricycle, C. Ying.t . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 394.429 
Triple expansion engine. H. F. Gaskill . . . . . . . . . . . . .  394,482 
Truck. R. McMillin . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!J,I.38b 
Truck. hand. W. H. Berger . . . . . . . . . . . . . . . . . . 394.442, 39(.44:l 
Truck. lumber. W. H. Coleman . . . . . . . . . . . . . . . . . . . . .  394.459 
Trunk. W. L. Hocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  3!J,1.488 
Tube. See Dispatch tube. 
Tug. hame. L. G. G ustave!. . . . . . . . . . . . . . . . . . . . . . . . . . . 394,31;8 
Twine holder and cutter. L. Goodyear . . . . . . . . . . . . . .  394,168 
Type di.trlbuting machine. L. Dow . . . . . . . . . . . . . . . . .  394,253 
Type. white letter. R. D. De Little . . . . . . . . . . . . . . . . . .  394,346 
Tvpewriter cabinet. J. Kiefer . . . . . . . . . . . . . . . . . . . . .. .. 894,871 
Typewriters, erasing shield for, L. D. Craig . . . . . . . . 394:,342 
""y�iuJr·Dl�. ·D". :r.r.nlT'J:'IUu i· . .. .  �.-.· " • •  ' • • •  
UmtJrelm---or "arasol runners, retainer for, T .  J.  

Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  394,418 
Underground conduit, electric, D. O. Paige . . . . . . . . 394,2Q'I 
Valve apparatus for automatic vacuum brakes, F. 

A. Bruggemann . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 394.380 
Valve, balanced o.cillating. W. T. Reaser. . .  . .. . . .  3\14.501; 
Valve, blast. furnace tuyere, F. McCarthy . . . . . . . . . .  394,384 
Valve controller, thermo-electric, )4'. M. Sparrow .. 894.307 
Valve operating device. electriC, F. M. Sparrow . . . 394,220 
Valve • •  team, G. A. Boyden . . . . . . . . . . . . . . . . . . . . .. . . . . 394,032 
Vat. See Dye vat. 
Vehicle, C. M. Blyd�nburgh . . . . . . . . . . . . . . . . . . . . . . . . . .  3!J,1,329 
Vehicle brake. A. C. T. Bautalne . . . . . . . . . . . . • • • . . . . : 3!J,1.436 
Vehicle running gear. S. S. �cha1l' . . . . . . . . . . . . . . . . . . . 394.044 
Vehicle spring S. H. Raymond . . . . . . . . . . . . . . . . . . . . 3!J,1,393 
Vehicle. two-wheeled. A. F. Shuler . . . . . . . . . . . . . . . . . 3!J,1.515 
Velocipede. Ice, P. A. Snyder . . . . . . . . . . . . . . . . . • . . . • . . 394.409 
Vessel., hull of. R. H. Tucker . . . . . . . . . . . . . . . . . . . . . . .  394,416 
Vise, J. PaTkinson . . . . . . • . . • . . . . . . . • • • . . . . . . . • • • . • . .  394,292 
Vises. making metal. R. Johnson . . . . . . . . . . . . . . . .. . .  3!J,1.040 
Wagon brake. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,atlb 
Wagon jack. T. Surtees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394,311 
Washer blank, G. H. Griffin . . . . . . . . . • • . • . • . . . . . • -. . . .  394.538 
Water closet fiush tank valve, P. V. Dwyer . . • . • • . .  394.475 
W ater. purifying. C. C. Peck . . . . . . . . . . . . . . . . . . . . . . . . . 3.'l4.208 
Weigher and register. automatic grain, Bender &; 

Bingman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  ·394,«0 
Well boring device, G. Atkip.son . . . . . . . . . . . . . . . . . . . . 394,822 

IDlllde Pall'e, each In ... rlion - • •  ,.:i centa a II .. ". 
Back Pall'e, each i n sertion • • • 81.00 II. line. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is S9t in agate type. · Engravings may head adver .. 
tisement., at the same rate per agate line, by measure­
ment, as the .letter press. Advertisements must be 
received at publication office a8 early &8 Thursday morn­
ing to appear in next issue. 

F:��WOODS 
P LANED READY FOR USE. 

Send stamp for catalogue. 
H E N RY T. BARTLETT, 

Man ufacturer o f  Cahlnet Woods a n d  Veneers. 
200 LEWIS ST., NEW YORK. 

THE NEW CROTON AQUEDUCT.-
Detailed deScription of the great aqueduct now being constructed to increase "the water 8UP�IY of New York ��Jd ��O�:�b�W�tge�v��:'ir�!�e: 1:rrJ��?S�Mg engravings and a map. Contained in SCIENTIFIC AMERI­CAN SUPPLEMENT, No. :i�S. Price 10 cents. To be had at this office and from all newsdealers. 

3fBASTtAH, 
Improved Screw 

Foot &L .... 1 .1I� ... 1It 
Power 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama� 
teurs' outfits. Lathes on trial. 
Catalogues mailed on 
165 W. 2d 

TH E  PEN NA. DIAMOND DRILL & MFG. CO. 
IJIRDS BORO, I'A., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

JAMES B. EADS.-AN ACCOUNT OF 
the Ufe and Isbor. of this eminent engineer. With a 
portrait. Contained In SClENTIFI!l AMERICAN SUPPLE­
MENT, No. :i9�. PrIce 10 cents. To be had at this 
office and from all newsdealer •• 

Screw Cut­ting Auto­
matic Croli1 

Feed, etc. 

Catalogue 
Free 

of all OUT 

LAMPS 
For SPECTACUI,AR EFFECTS 

and SCIENTIFIC USES. 
Either with or without Battery Power. and 

a full Une of general 
ELECTRICAL SUPPLIES 

The E. S. C R E E LEY &. CO. 
3 & 'f Dey �treet, New York. 

HOME-MADE INC UBATOR.-PRACTI-
cal directions for the mon1!facture of an effective Incu­bator that has been carefully tested and found to per­form all that may be reasonably expected ; with direc­tion. for operating. With 4 tlgures. Con tamed In SCI­ENTIFIC AM reRICAN SUPPLEMICNT. NO. 630. Price 10 cents. To be had at this office and from all newsdealers. 

I C E - H O U S E  AND REFRIGERATOR. Directions and Dimensions for construction, with on6 
��:��o�ea�n�I�:�� i�� S���I�r�li�o�� out the year at a temperatnre of from 34' to 36'. Con. talned In SCIENTIFIC AMERICAN SUPPLEMENT No. 1 1 6. PrIce 10 cents. '1'0 be had at this office and of alI neW80 l1ea1ers. 

The TRENTON ENGINE AUTOMATIC CUT-OFF BALICNCE VALVE Highest �nty ... economy, and duralill1ty guaranteea. PhenIX J.ron Co. TI'en ton, N. J., M'f'rs. 
F. VAN WINKLE, Agt •• 91 Liberty St., N. Y. 

W E I  T M Y  E R PAT E N T  F U R  N AC E .  BoN:::"!::::.'" 
Well drilling machine, T. G. Chapman . . . . . . . . ...  , • ... _,. ="",-'-'_, 
""1T"DBm" • . ":retr val Hneel. . -etn'OCKBt·"W'1!1Mr.�-

IDE Automatic Enlrlnes, Traction and Portable EnlPnes, STE.&.� R.O.a.» E'l.01l1lEE'l.Sp 
Pa., U. S. A. 

Wheel. D. L. Ru.h . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . • . . . .  394,511 
WhHDetr&9 iroD, H. K. Porter. . . . . . . . . . . . .  . . . . . . . . .  394,209 
Whip attachment for holding ribbons, banners. 

etc .. J. G. Rahner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�,509 
Whistle, S. R. Brigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394;243 
Window bead fa.tener, J. Mott . . . . . . . . . . . . . . . . .. . . . .  3114,280 
Window screen, J. M. Hommel . . . . . . . . . . . . . . . . • • . . . .  394,489 
Window screen, Willard & WUson . . . . . . . . . . . . . . . . . . 894,236 
Window shade, W. W. Whitehead . . . . . . . . . . . . . . . . . . 3114.230 
Wire bending tool. F. Brune . . . . . . . . . . . . . . . . . . . . . . . . 394,331 

DESIGNS. 
Bed case, foldinlr, C. Teufe\. . . . . . . . . . . . . . . . . . . . . . . . .  18.813 
Coffin .crew, O. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.796 
Fan, C. L. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 18,792 
Glassware, ornamentation of, B. Davies . . . . . . . . . . . 18.791 

Match box, L. W. Fairchild . . • . . . . . . . . . . . . . . . . . . . . . . . .  18,79.1 
011 cloth, C. T. & V. E. Meyer . . . . . . . .. . . . . . .. 18,797 to 18,808 

Radiator. J. 1<'. Packer . . . . . . . . . . . . . . . . . . . . . . . . . .  18.809. 18,810 
Stove. gas, A. T. Henderson . . . . . . . . . . . . . . . . . . . . . . . . .  18,795 

Strap. E. B. Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,811. 18,812 
Thrashing machine ca.lng. W. W. Dingee . . . . . . . . . .  18.m 

'i'RADE M.ARKS. 
Beds, folding, J. H. Little & Co . . . . . . . . . . . . . . . . . . . . . .  16,00 
Bitters. Meade-Van Bokkelen Company . . . . . . . . . . . .  16.0T7 
Button fa.tener •• metallic. American Shoe Tip 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,071 
Candie., cake, and pa.try. J. Morton'. Sons . . . . . . . .  16,078 
Charlotte ru •• e. R. V. Kane. . . . . . . . . . . . . . . .  . . . . . . . . 16.074 
Coal. J. H. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.075 
Coats, pantaloons, vests, sbirts, overalls, and men's 

furnishings, Stanton, Sampson & Co . . • . • • .  '" . • .  16.096 
Cutlery. A. Vom Dorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,081 
Dyspepsia and Indige.tlon, preparation for the 

cure of, Bowanee Medicine CO . . . • . .  o .  • . . . .. . . 16,072 
Hammer •• Simmons Hardware Company . . . . .  16,094. 16,095 
Hams, shoulders, and bacon, Los Angeles Cold 

Storage Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.076 
Ice cream and water ices, R. V. Kane . . . . . . . . . . . .... . 16,073 
Meats, preserved, Cunningham & De Fourier Com-

pany . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  16.083, 16,084 
Mu.ic boxes, M. J. Paillard & Co . . . . . . . . . . . . . . . . . . . . 16.089 
Pastes for skin dlsea.es and for purifying the 

complexion. N. N. Bickford . . . . . . . . . . . . . . . . . . . . . .  16,082 
Porous plaster. throat tablets. infant medicine, 

tonie, and balsam, Southern Company of New 
york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.0&) 

!:Salve, Sharrer & Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.079 
Shade roller.. spring. Saginaw Manufacturing 

Company . . . . . . . . . . . . . . . . . 0 <  . . . . . . . . . . . . . . . ... . . . . . .  16,093 
Shoe., O. �lnnig"n & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,086 
Silk fabrics, R. B. MacLea &; Co . . . . . . . . . . . . . . . . . . . . . .  16.088 
Skirts. ladie.'. L. Dryfoos & Co . . . . . . . . . . . . . . . . . . . . .. . 16.085 
Soap, hard, J. Reardon & Sons . . . . . . . . . . . . . . . . . . . .... . 16,091 
Tacks, carpet, J. H. Parks . . . . . . . • • • . • • • . • • • • • • . . . . . . 16,090 
Transom lifters. J. F. WoUensak . . . . . . . . . . . . . . . . . . . . 16.097 
Trunks, bags. and valises. O. F. Sage . . . . . . . . . . . . . . . .  16,092 

A Printed copy of the .pecillcation and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cent •. In ordering please .tate the name 
and number of the patent de.ired. and remit to MUDD & 
Co., 361 Broadway, New York. 

Canadian Patent" may now be obtained by the 
inventors for any of the inventions named in the fore­
going li.t. provided they are simple, at a cost of $40 
each. If complicated. the cost will be s llttle more. For 
full instructions address MUDD & Co •• 361 Broadway. 
New Yorll. Q�I!.II' '"relp PMeIlIl 11161 illiG lie Olitil11184. 

Street. 

P U L L E Y S H A N C E R S PROGRESS MAOH .l N E  "WORKS, 

F R I C T I O N' CLUTCH ES! 44 ���. �r-a��=: 'Y. 
E LECTRICAL STRESS.-AN INTER. �g!�"f:x:r��� a ?fiel����c �';t�el�ucC::Ju��r:�� d��:::�� potentIals. With 9 figures. Contained in SCI�NTIFI C t:::J�tfhrsu.iJi�:�d't,,�·a'&t�ws�tS�i!'. 

cents. To 

INQERSOLL ROCK DRILL CO., 
to PARK PLACE, NEW YORK. 

Improved " EClipse " 
:El. <> 0 K. :E> :El.  X x. x. e o  

Min��ar�¥�:,elintfub���� 
and for all kmd. of rock ex-

STEAMER CITY OF NEW YORK.­

r:gc�IEJ:;:g,;i�O�h�It't.e;:-e��':'i�����;;:��!it�m�¥&i 
4 tlgures. Contained In SCIENTIFIC AMERICAN SUP­
PLEMENT, No. 641 .  Price 10 cent •• To be had atthls 
Office and from all newsdealers. 

CHARTER'S GAS ENGINE. 
The Simplest, most Reliable. and 

Economical Gas Engine 
in existence. 

An impul.e at every revolution. 
Perfect steadine.s guaranteed 
for Arc or Incandescent Electric 
Lights. 
d·i��:3,

e�?t�a'\:�:of: ';;�� 
§t�e

a�t:o��o�t ::e 
c:::� ::r. 

hOUI' to each indicated H . I'. 
A Perfectly Sate Motor for 

________ ..2 All Places and Purposes. 
New York Agent. JOHN J. BOCKIE. 47 Dey Street. 

Chicago Office and Salesroom. 152 J,<.ke Street. . For circulars and prices, uddress 

Williams & Orton Mfg. CD. 
P. O. Box 148. STERLING, ILL. 

A PRA CTICAL SUCllESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILER. 

Thousands in .atlsfactory every­
day u.e. Entire reliabUlty and con· 
stancy demonstrated In a two years' 
test by (woold be) Eastern skeptics. 
::;;���':'le�P�':;.'f��'i.'::'�a�:J'Ji��� 
��;�a��r: ¥�.t.'CIl14I1I1D&�I, 0 

�OTC>E'l.S. 
The most etllcient and economi .. 
cal means of obtaining from one ... 
�:��.t' fii'"e::o�g�s��Yct.er

d�� 
tlie greatest amount of work with 
the u.e of the smallest stream 
of water • •  pecially adapted for 
running cheaply and efficiently, 
Printing Presses, Elevators, 
Church Organs, Co1l'ee Mill •• 
Sewing Machines. Lathes. Den­
tal Contrivances, and in root, 
any .r�:':.,Um�:,ha�':.trau lic 

Street. Binghamton, N, Y. 

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

.Pittsburgh, I.'a., 
Manufacturers of everything needed for 
.A.:El.TEeXA.1V -vv:mx.x.e 

lor either Gas, 011. Water, or Minerai. Tests, Botlers, Engines, Pipe, C
I�f���d���fo�e�I�i1�;. 

'��I!i lists and discount sheets I on request. 

BA R R E L  MACHINERY. 
E. to R. HOLMES, 

BUlI'II'ALO. N. Y. 

W Encyclo-E Diamond L Book free, L pedia of Drills and 2SC. for 
700 Engrav Lightning mailing it. 

ings of Hydraulic American 
W E L L  WELL Well Works. -T O O L S. Machines. Aurora, m. Branch House: II and 13 S. Canal St ..  Chicago. IDs. 

ELECTRO MOTOR, SIMPLE, HOW TO 

:::�f�r d��I�a:d'�������c�tto:: �e�roa�.�\�� amatenr. to make a motor which might be driven with advantage by a current derived from a battery, arlit which would have snfficlent power to operate a foot lathe or any machine requirlng not over one man power. With 11 flgnre.. Contained in SCIENTIFIC AMEItICAN SUPPLEMENT. No. 64.1. Price 10 cents. To be had at this 01llce and from aU newsdealers. 

ELECTRIC UIHT AND POWER. 
Edco system o f  Arc and Incandescent Lighting. Di­

rect or In connection with the Storage Batteries of the Electrical Accumulator Co. DYJlamos� Motors, Lamps, BattE!rles, and General Electrical SU�Plies. THE E I,ECTRO DYNAMJ COMPANY ,.,.4, "ai" '" l!iItr •• " l' Iladalphla, Pa. 

© 1888 SCIENTIFIC AMERICAN, INC.
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a�e • • Welg�Ing . . . . . . . . . . . . . . . . . . . ..!!:l Rail punch, Holme·s . . . . . . . . . . . . . .  188 Ammonl ... effect On life . . . . . . . . . . 10 Cars. street. electnc storage . . . . .  361 Dog. saw mill . . . . . . . . . . . . . . . . . . . . .  ·195 .. e. Brood . . . . . . . . . . . . . . . . . . . . . . . .... Ralls. vibrating motions of. . . . . . .  '11 Amphibian of coal period 401 C .. rbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Dogs that learn trades . . . . . . . . . . . .  400 Gate, end. for wagons . . . . . . . . . . . . .  fi1 Railroad tie. Howell's. . . . . . . . . . 258 Anacond .. in .treets ofNewy;,rk 261 Carbon b .. ttery plates . . . . . . . . . . . . '264 Door latch, Shelly's . . . . . . . . . . . . . . . .  *66 

Gate. farm . . . . . . . . . . . . . . . . . . . . . . . . .  83 Railway. centlfugal. . . . . . . . . . . . . . . 186 Anacond .. s. Brazlli .. n . . . . . . . . . . . . . 122 \arbous, coppered . . . . . . . . . . .
.

. . . . .
. 

16l1 Door plate, letter box . . . . . . . . . . . . .  *1SO G .. te for elevators . . . . . . . . . . . . . . . . .  226 Railway. gr .. vlty system . . . . . . . . . .  143 Animal exterminator . . . . . . . . . . . . ..  114 Carriage. electric . .  ; . . . . . . . . 215. 26. Door stop . . . . . . . . . . . . . . . . . . . . . . . . . . . '217 
8:!:!'.0�th�������: ·::::::::::: 26� Rallway switch . . . . . . . . . . . . . . . . . . . .  50 Animals. c .. n they count? . . . . . . .  876 Carrla�e road

i 
Pike s Peal< . . . . . . .  226 Draft equ .. lizer . . . . . . . . . . . . . . . . . . . . *194 
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3 
Animals new Central Park SS6 Cartrl ge she I cutter . . . . . . . . . . . . . *179 Dram ... electrical aids to . . . . . '883. 390 

G::�lnge, 'ir�v'I:'�.�' . . . . . .  ��.�: : 126 
m - Anthrarobln ' . . . . . . 

892 Ca.h, Cblnese. . . . . . . . . . . . . . . . . . . . . .  49 Drain for stalls . . . . . . . . . . . . . . . . . . *116 
Reel. ho.e, Wirt· . . . . . . . . . . . . . . . . . .  146 Annatto. cUltivaiion'of: : : : : : : : : : : 327 q .. tarrh. remedy for . . . . . . . . . . . . . . 191 Dr .. wbrldl':e. Nebra.ka City . . . . . .  '2RI 

Gl .. sgow exhibition . . . . . . . . . . . . . . .  199 Reduction of volume by mixture 402 Annealing tools 281 Cedar for paving . . . . . . . . . . . . . . . . . . .  843 Dr .. wlng Instrumeut. new. . . .  . . . ' 35  Glyptodon . . . . . . . . . . . . . . . . . . . . . . . . .  2SS Re1rigerathlg machine 114 Annunciator, electriCiti: : : : : : : : .· .· : '18 Cellar. how to cooL . . . . . . . . . . . . 24 Dr .. wings. duplication of . . . . . . . . . H� Grain elevator . . . . . . .  w . . . . . . . . . . . .  95 Regulator, Waterhouse .': : . : : ' : : : :  198 Art white of Hah .. ma. 324 Cellars. damp . . . . . . . . . . . . . . . . . . . . . . 24 Dredgpr • . R sea-going . . . . . . . 10 Graphophone . . . . . . . . . . .  . . . . . . . . . 16 Rifle, b in. cast steel. before trl .. 1 406 Articles s;"all -bras.loR · . . . . . . SSS CeJlar�. lining for . . . . . . . . . . . . . . . . .  *35 Dre.s. SWImming, novel. . . . . . . . . .  260 Great Eastern. sblp . . . . . . . . . . . . . . . 226 Rock drill . . .  . . .  . .  . . . . . . . . . . . . . . . . .  322 Ants .. nd bntte'rrues 
. . . . . . . . . . 

328 CelestIal world . . . . . . . . . . . .. . . . . .  16. 353 I Dr!er. c!othes . . . . . . . . . . . . . . . . . . . . . . . ". Grouse. sand . . . . . . . . . . . . . . . . . . . . . . . 89 Rock drilling machinery . . . . .  , . . . .  64 Antelope. dwarf . . .  :: 
.
::. : : :  : '. : : ' : :  *9 Cement. good . . . ... . . . . . . . . . . . . . .  281, 876 Dnll I(nnder. new . . . . . . . . . . . . . . . :183 Gun. dynamite, details . . . . . . . . . . .  3S9 Rose and ro.e bush. magl.c . .  '" 119 Antelopes. Sing Sing .. nd Gorgon'Sl3 Cement. �Ydrauhc, mnf. of . . . . . . .  401 Drill, rock, new . . . . . . . . . . . . . . . . . . .  22'J Gun. dyn .. mlte. new . . . . . . . . . . . . . . 399 Rubber mixer. . . . . . . . . . . . . . . . . . . . .  98 AntiseptiCS various value 377 Centenarians . . . . . . . . . . . . . . . . . . . . . . .  *295 Drilling tool . Improved . . . . . . . . . . . . 19 Gun. Lebel . . . . . . . . . , . . . .  . . . . . . .  259 Rule. c .. rpenter's . . . . . . . . . . . . . . . . . 194, Anthracite ' waste of 

. . . . . . . 209 Centering apparatus . . . . . . . . . . . . . . . '312  DrUm, heatlnl':, Grau· . . . . . . . . . . . . .  *98 
Gun. remains . . . . . . . . . . . . . . . . . . . . . . 406 Ruler. par.lIe\. .  . . . . . . . . . . . . . . . . . . 35 Apprenticeship trade··foii;oy;." 257 Cbalr, rail. Wilt's . . . . . . . . . . . . . . . . .  *290 Dry rot. Is It contagious? .. . . . . . . . .  388 
8��Iio��']\:�Oey· ?���

r
.���::: . . :::: m Aqueduct New'York ' .1;' "B7 Chalcedony Park . . . . . . . .  ' "  . . . . . .  184 Drying. vacuum . . . . . . . . . . . . . . . . . . . 407 

Ar .. gO exPeriment . ':: . . : : :::: . .  :'328 Chamyleon, chang�s of . . . . . . . . . 120 Dust. explosion of . . . . . . . . . . . . . . . .  l!6!! 

H 
Rammer .. nd plane. shlllllling. .  84 
Hammock. b .. rrel st .. ve . . . . . . . . . . .  67 
Handle for .aws. . . . . . . . .. . . . . . . . .  19 
H .. rmonic .. holder. . . . . . . . . . . . . . . .  51 
Harrow, Ulsh's . . • ••. • • • • • • • • . • • • • •  808 
Heater. boUer . . . . . . . . . . . . . . . . . . . . .  870 
Heater, water . . . . . . . . . . . . . . . . . . . . . . 3:12 
Heating drum. Grau's. . . . . . .  . . . . .  98 
Heating system, Parker's . . . . . . .  0 .  212 
HOist. slaughter house.. . . . . . . . . . .  66 
Elolsting machine, Peters' . . . . . •  0 .  68 
Hose. garden. spiral. . . . . . . .  . . . . • •  10 
Hose rest. Wirt' . . . . . . . . . . . . . . . . . . . .  146 
Hose thimble. Stevens' . . . . . . . . . . . 115 
Hou.e apartment. B r o oklyn. 

N. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SS7 
House. dwelling. cheap . • . . . . . . . • •  SS7 
House, Royal Ill . . . . . ... . . . . . . . . . . . . . S91 

I 
Illusion, optic .. 1 . . . . . . . . . . . . . . . . .  WI 
Indicator • • hoal water . . . . . . . . . . .  179 Indlc .. tor, speed, Fowler's . . . . . . . .  355 
Ingot manipulator . . . . . . . . . . . . . . . .  166 
Interest Indicator. . . . . . . . . . . . . . . . .  4 
Italia. w .. r .hip. . . . . . . .  . . . . . . . . . . . 63 

J 
Jack, Lander·s . . . . . . . . . . . . . . . . . . . . 291 

K 
Knife cleaner. J .. mieson's . . . . . . . . . tSO 

L 
Ladder. portablfj exten •• Plche's . . 402 
Lamp. lncandescent . . . . . . . . . . . . .  32S 
Lamp shade. Michael's . . . . . . . . . . 114 Lantern, Signal, Peters' • . • . . . . . . .  115 

J!�h����ffe�li�·:::: : : : : : : :  � 
Laul<ch. steam. . . . . .. . . . . . . . . . . . . .  70 
Leak stop. marine. . . . . . . . . . . . . . .  . .  18 

��te�r���c��oi:j,iate:::: : : : ::::: : � 
Level. spirit, Hutton's. . . . . . . . . . . .  50 
U�J!!:'fo:'�lmt��: : : . : : : : : : : : :  1� 
Lock-clamp for pipes . . . . . . . . . . . . .  131 
Lock for vruves. . . . .  . . . . . .. . .  . . . . . . 35 
Loc"; safe or vault door;Brown's 386 Lock, sash, Scott's . . . . . . . . . . . . . . . . 306 
Lock. sash, Wheeler's . . . . . . . . . . . .  242 I�ock, seal, for cans • . . . . • . . . . • • . • . .  194 
Locomotive boiler. Fuller·s . . . . . 310 
Locomotive. l .. rge . . . . • . . • . . . . . . . . . 8 
Locomotive truck. . .  . •  . . . . . . . . . . .  83 

s 

�:��lgcr.'it�i��� .. ·:::: : : : : : : : : : : :  m Sa.h lock. Scott's . . . . . . . . . . . . . . . . . 306 
�::�'n�E:�r:�����t·:::.:· � � · : :  � 
�:;I��I!,,<l,.��iiiie; cui·;,jf:.: : : : : ·. : : :  � Scal!'old bracket . . . . . . . . . . . . . . . . . . . 371 
Scaffold bolder Blund .. U's . . . . . .  275 Screw driver

\
AlIard . . . . . . . . . . . . . .  ISS Screw propel er, Hodgeman's •• . . 243 

Screw tap, Mather's . . . . . .  0 . . . . . . . . 181 
Seal. safety. for checks. . . . .  . . . . .  35 
Seat, bath tub . . . . . . . . . . . . . . . . . . . . 227 
Sewage system. East Orange_ . . S07 
�t:3: ��?�&:er ' expiosioii: : : :  � 
Ship Great Eastern . . .  . . . . . . . . . .  226 
Ship of war !tall... . . . . . . . . . . . . . . . .  63 
Shlp's log. . . . .  . . . . . .  . . . . . . .  . . . . . . .  18 
Shoe for car trucks . . . . . . . . . . . . . . . .  194, 
Show case. Kelly's . . . . .  , . .  . . . . . . . . .  50 
Shutter, camera, KodaK . • . . . . . . . .  159 
Sibley. Hiram . . . . . . . . . . . . . . · . . . . . . . SS 
Signaling device for mines. . . . . . .  39 
Siphon. self-charging . . . . . . . . . . . .  SiS 
Sled brake, Anderson's . . . . . .  o . o  • •  S06 
Sled, Wenzel's . . . . . . . . . . . . . . . . . . . . 242 
Sllng, straw, Wood's . .  o '" - . " .0 •• 388 
Slotting machine . . . . . . . . . . . . . . . . . 354 
SpeCific gravity ' "  . .  . . . . .  . . .  . . .  25 Speech recorder. . . .  . . . . . .  . . . . . . . . .  15 
Speed indicator, Fowler·s . . . . . . . .  855 
Spindle. vehicle . . . . . . . . . . . . . . . . . 163 
Spiragraph attachment. . .  . . • . . • . .  'l5 
Square, tailor's. . . .  . . . . . . . . . . • . 227 
Steamer Alpbonso.XII . . . . . . . . . . . .  871 
Steamer ThingvaUa. . . . . . . . . . . . . . .  319 
Steamer, petroleum. explosion 3<!3 
Stone. a gre .. t . . . . . . . . . . . . . . . . . . . 343 
Store service .. pparatus . . . . . . . . . . .  130 
Stove attachment . . . . . . . . . . . . . . . .  216 
Stove. car, Wbeeler's. . .  . • • • • • . . . .  00 
Stove, gas. lUsbee's . . . • . . . . . . • • . •  366 
Strap. bOX, wire. . . . . . .  . . . . . . . .  . ... . 146 
Straw carrier. . . . . . . . . . . • . . . . . . . • •  3S9 
SWitch, railway. . . . . . . . . . . . . . . . . . . . 50 

T 
Termite 

E
est. . .  . . . . . . . . . . . . . . . .  151 

iP���I��:d��weli;s: . : : : : : : · : : :  �� 
Tiger cub, Indian . . .  � . . . . .  . . . . . . .  201 
Timber raft, great . . . . . . . . . . . . . . .  127 Times building, new . . . . . . . . . . . . . . .  111 
Tobogg .. n .lide, marine. . .  . . . . . . . .  47 
Toolholder for grind.tones . . . . • •  194, 
Torpedo. Howell . . . . . . . . . . . . . . . . . .  243 
Terror, monitor . . . . . . . . . . . . . . . . . . . . 335 
Treadle .ttachment . . . . . . . . . . . . . . .  370 

��fc,;.;r:: G�l�lier's: . : : : : : : : : : : :: �� 
TruCK, band, Parker' II . . . . . . . . . . . .  IlO6 

Arid regions. recl .. lmlng. . . . . . . . .  64 Char III s�gru: retlmng . . . . . . . . . . . . .  37 Dye. seaweed .. . . .  " . . . . . . . . . . . . .
. 

86 

Artesian wells Sonoma 99 Charcoal m SIck room . . . . . . . . . . . . . 354 Dynamite crul.er Vesuvius . . . . . .  271" 
Artillery Gernian ch .. DJi-eidli . . . .  SS. Cb .. rco .. l oven. . . .  . . . . . . . . . . . . . . *198 Dynamo telegraphy . . . . . . . . . . . . . .  :174 
Artists, ieathered' . . . . . . . . . . . .  : : : :  1&5 qharleston ... war �hlp; . . . . . . . . . . . . .  97 Dynamo. W .. terbouse . . . . . . . . . . . .  ·198 
Assocl .. tlon, British. . • . . . . . . . . .  :IIi qhelydra. Temmmck s . . . . . . . . . . . .  *38 
Astronomical ln.truments . . . . . . .  213 Chemists, bunglmg . . . . . . . . . . . . . . ... 256 
Auger Ricliards' *ISO '245 Ch!lI. pav!1!on of . . . . . . . . . . . . . . . . .  249 

Auk home of the .
. . . · ·  . . . ' SO ChIlls and fever. . . . . . . . . .  . . .  . . . . 4 

Axle box. ne,,! ,::::::::::. ::::: ':'227 2l:1���Na�r.
lJei"giiieei-ing: : : : : · :1ili Axle. car. Slllith s . . . . . . . . . . . . . . . . .  *290 Chimney. to build. . . . . . . . . . . . . . . . .  67 

B 
Bake pan. Bicknell's . . . . . . . . . . . . .  *25Il 
Balance escapement . . . . . . . . . . . . . . .  *98 
B .. lIoon. hydrogen . . . . . . . . . . . . . . . . . 231 
Balloon trip at night . . . . . . . . . . . . . . *375 
Balloon. vacuum. . . . . . . . . . . . . . . . . . . 51 
BaBoons, naval . . .  . . . . . . . . . . . . . . . .  85 
Balloons, war. Daval . . . . .  . . . . . . .  69 
Ballooning. n .. val. �'rench.. . . . .  . 114 
Ballooulng with natural g ... . . . . . . 195 
Baltimore, cruiser. . . . . .  . . . . . . .  2'J!) 
Band cutter and feeder, Barn's . .  *242 
Rank punch. London . . . . . . . . . . . . .  *11� 
Barometer, a new . . . . . . .  , . . . . . . .  64 
i�rr.�lig:r;�

u��: : :  : : : : : : : : : : : : : 1s� 
Bath, toning. for prints . . . . . . . . . .  305 
Bath tubs, .eat for . . . .  . . . .  . . . . . . .  *2� 

I:lr��· E�::e��!��� .��: : :  : : :  : : : : : *1� 
�m�g ��;�'e������ : : " : : : :  : : : . 

'26J 
B .. ttenes, movable. French . . . . .  *358 · 
Batteries, primary . . . . . . . . . . . . .  84 
Bear, prenlstoric . . . . . . . . . . . . . .  . .  '247 
Bed orace. Lewis' . . . . . . . . . . . . . . . . .  *371 
Bed clothes holder . . . . . . . . . . . . . . .. '1� Bed .tay. Bethea·s . . . . . . . . . . . . . . .  "291 
Beds of river . . . . . . . . . . . . . . . . . . . . . . . 132 Bee culture . . . . . . . . . . .  . . . . . . . . . . . .  21 

::l\ii:.I.���,. �.����. ��.� .. . ::: .. ::::. l% 
Bell •• large, m .. nufacture . • . . . . .  341 
Belt rest. Comstock's . . . . . . . . . . . . . *226 
Bergen. ferry boat . . . . . . . . . . . . . . . .  *351 Berries, wine from. . . . . . . . . . . . . . .  356 
Bicycle attachment. . . .  . . . . . . . . . *29l 
:m:.'ii �����rioj,;'- ':::.: : : : : : : . '. : '.::  

'1
�� 

Binder. Owen's . . . . . . . . . . . . . . . . . . . .  *258 
Bff::ii::'i1��:,�r:.fg.; ·.iclii::::::. \� 
Black snake. b .. bits of . . , . . . . . . . . .  217 
Black .nal<es. wbite ring . . . . . . . 261. 341 
Blast In cupola furnaces . . . . . . . . . 870 
Blisters on pauels . . . . . . . .  . . . .  . .  119 
Block for guard rails. . . . . . . . . . . . . .  '5 

m��g: �\fm���I£'!i�()�r:.: : : : : : : : :  2� 
Blueberry and huckleberry. .  . . . . .  244 Bo .. t detaching app .. ratus . . . . . . . .  *66 
Boat. petroleum rocket . . . . . . . . . . 359 
:g:fe�rgfe��rl��·.: : : .: : : : : :  : '.: : : : : ' *� 

Chimneys for bOiler plants . . . . . . .  340 
Chimpanzee . . . . . . . . . . . . . . . . . . . . . . . *201 

g�::::,ta��:: ?n�w�:ic.?trg�� ·.: : :. : � 
Chinese bave no nerves . . . . . . . . . .. 198 Cblne.e notions . . . . . . . . . . . . . . . . . . . 373 
Cholera, chicken . . . . . • . . . . . . . . . . . .  35S 
Choler .. in �Icily. . . . . . . . . . . . . . . . . 123 
Choler ... Inoculation for . . . . . . . . . . 196 
Chromatrope. new . . . . . . . . . . . . . . . *86 
2g��: ���!e����7.�._ .::::::: o:::::: ::� 
Chute, coal, Du BoIs'. . . . . . . . . .  . . .  *179 
Cider . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
Cistern capacities . . . . . . .  . .  . . . . 376 
Cisterns. cylindrical capacity of . .  325 City life. injuritrus influences of.. 80 
City of New York. ste .. mer . . . l35. *167 
City of P .. ris. launch of . . . . . . . . . . •  314 City. ruined. In Texas . . . . . , . . . . . .  192 
City. small. on a block . . . . . . . . . . . .  54 Clamp for fruit jars . . . . . . . . . . . . . . .  '18 
Clamp. paper hanging . . . . . . . . . . . . .  *146 
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m:;:,o:\� :p���e:: : : : : : : : : : : : : : : :  � Cle .. t for vessel •. . . . . . . . . . • . . . . . . . •  *806 

8l������;.�::�
h .�:. ::: :.�:::::::::: 1� 

Clock •• "ne ye .. r . . . . . . . . . . . . . . . . . . .  292 
Cloth, gl .. ss . . . . . . . . . . . . . . . . . . . ; . . . .  197 
Clothes drier . . . . . . . . . . . . . . . . . . . . . .  *244 Clubs. swinging of . . . . . . . . . . . . . . . .  '57 
Clutch. cable car, . .  . . . .  . . .  . .  .• lSS 
Clutch. flywheeL .. . . . . . . . . . . . . . *355 

2��t'�'h"r:c'f��:::t���· 
.. : : : : :  . .  � 

Coal chute, Ou Bois' • . . . . .  • . . .  . *179 
Coal. curiosities of. . . . . . . . . . . .  " 104 
Co .. 1 mining. Jap .. nese . . . . . . . . . . .  259 
Cobra de Capello . . . . . . . . . . . . . . . . . . .  *55 
Cobra. pol.oning by. . . . . . . . . . . . . . . 52 
Cocoanut fiber as war material . .  340 
Coffee and Its effects . . . . . . . . . . . . . .  SOB 
2�:�:lo'W,:��. �:.:::::: . '::::::::::.: � 
8�llr�0�s 

:.:'ot�J����
i
���: : : : : : : :  � 

Collision at se... . . . .  . .  . . . . . . . .  . . '319 
Collislon .. t sea. to avoid . . . . . . . . . . 208 
Colll.lons in fogs. . . . . .  . . . . . . . . .  401 
CollOdion proce�8, Eder's . . . . . . . . .  49 
Coloring matters, artlflci.I . . . . . . .. 225 
Colors. water . ..  Iteration . . . . . . . .  :130 Comb. curry. Blythe's . . . . . . . . . . . . .  *s. 

E 

��:,�,��
e
�a�·:':�. ��. : :  : : : :  . . . .  �ti 

EClipse of the mOOD . . . . . . . . . .  ; . .  16 
EClipse. total, of moon . . . . .  . . .  . 101 
Ecllpse, total. of January 1. 1889 . .  '885 
Economy at Panam... . .  . . . . .  . .  . . .  118 

Ii�l. fg�¥��!,� g�eciiiices : :  : : :  : : : :  � . 
Electric .. rc light . . . . . . . . . . . . . . . . . .  19'1 
Electric boat.s . . . . . . . . . . . . . . . . . . . .  290 
Electric carriage . . . . . . . . . . . . . . . . . . .  *'J16 
Electric fire engine . . . . . . . . . . . . . . . .  ssg 
ElectriC fuse. experiment .. I . . . . . . .. 264 
�l:gmg �r:.�t��er: : : · : : : : : : : : :·�� 
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Railway, U. S. and Mexico . . . . . . .  273 Stones. alummous. precious. . . .  69 
RaIlway. Westminster . . . . . . . . . . .  369 Store service carrier . . . . . . . .  *180 
Railways. hor.e. . . . . . .  . . . . . . . . . .  232 Storm, August. great . . . .  . . .  128 
RaIlways. street, electric . . . . . . . .  166 Stove attachment. . . . . . .  . . . . . . .  *216 
Raisins. beverage from . . . . . . . .  856 Stove, car, Wheeler's.. . .  . . .  . . .  *60 
Ram of the !>an FranCI.co . . .  217 Stove, g"". Blsbee·s.. . . . . .  . . .  .. *355 
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Redwood. finish for . . . . . . . . . . . .  400 Street bndge.. . .  • . . . . . . . . . . . ' " �89 
Reel fishmg. Dllg·s. . . . .  . .  . .  *373 Streets. AmerICan. . . . . . . . .  6 
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Tbeater. underground travel to 257 
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Train. fast, record . . .  . . . . . . 261 
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Trains, American, fast. . . .. . .  196 
TraIns. fast . • . . . . . 3, 148, 197 t 229 
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Trepang, CanadIan . . . ' "  . .  81 
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U 
Urus, skeleton . . • • • • • • . • • . • • . . • •  *329 Unne. compoSition of . . . . . . . . . . . .  280 

V 
Vaccination . . . . . . . . . . . . .  . .  292 
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Wbeels, car. compre •• ed steel . .  *173 
Wheel, car. Smith's . . . . . . . . .  *WO 
Wheel. paddle, Kir.ch' •. . . . • • . . . . • 322 
Wheel. toothed. new . . . . . . . . . . . . *370 
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Windmill. Ifpeppe· . . . . . . . . . . . . . . . .  *115 
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Ring. finger, compass . . . . . . . . . . . .  242 
Rivers. beois of. . . . . . . . . . .  182 

Wood. strongest of United States 165 
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Lobsters sent to California. . . .  . . 65 Patent demslons. Supreme Court 857 
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DECEMBER 29, 1 888.] 
ROSE'S GREAT TREATISE ON 

ST EAM ENGINES. 
RECENTLY PUBLISHED. 

Modern Steam Engines. 
An  elementary treatise upon the Steam Enginp., writ .. 

ten in plain language. for use iu the workshop as we l l  as 
In the drawing office j givlnl!' full explanations of the 
construction of modern Steam Engines including dia­
grams showing their actual operation i together with 
complete but simpJe explanations of the operations of 
various kinds of va.lves. valve· motions, link motions. 
etc . •  thereby enabling the ordinary engineer to clearly 
understand the prinCiples involved in their construction 
Itnd use. and to plot out their movements upon the 
drawing board. By Joshua Jiose, M. E. llIustrattld hy 
422 engravings. In one volume, quarto, 321 pages. 

Price $6.00, free of postage to any address in the 'world. 

B Y  T H E  S A M E  A IJTHOR. 

ll1ech n n i cal U l"awi n g  �elf_''' a u ght. Compris­
tng Instructions in the Selection and Preparation of 
Drawing Instruments. Elementary Instruction in Prac .. 
tical \1  echanical Drawing ; to�ether with Examples in 
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T H E  B AC K U S  M O T O R  
Is the cheapest power known for driving all kinds of 
light machinery. Thonsands in use the world over. · 
Speak for themselves. Sold with or without a governor. 
It is nOiseless, neat,compact. and runs without attention 

---. • .  ---T H E  BACKU S E X H A U S T E R  
A wonderful Air Mover. Invaluable for ventilating 
factories and public building-so Will remove 8IDoke, 
dust. steam, foul air, acid�, and is used for drying. 
�"l�IlJ'S w�'¥EFM&�Mr Jt:�!,,������eN:'f 

THE WO RLD IS  FUll O F  " S M ART ALECKS" IlO.'O� •. �Il�WI�elV�'� with ease. 

P�:::¥�:3:a�1�;\�Y��d�C�11�����a�'�Nl� 
DEPARTMENT, WASHINGTO � .  D. C., ,November 7. 1888. 
Sealed proposals will be received at this Department 
until 12 o'clock noen, on Thursday, the 27th day of De .. 
cember. 18SS, at which time and place they will be open­
ed in the presence of attending bidders. for furnishing 
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schedules particularly describing the machines and 
tools, blank forms on which pro rosals must be made, 
and ull other information essential to bidders can be 
obtained by regular dealers in . or manufacturers of, the 
artich�s required, on application to the ()ommandant of 
said 'Navy Yard, or to the Chief of the Bureau of ( 'on .. struction and Repair, Navy Department. Proposals 
must be made in duplicate, and enclosed in sealed en­velopes marked ., Proposals for Machines and Tools for the Navy Yard, Mare hland. California." and addressed to the Secretary of the Navy, Navy Department, Wash .. 
��l1�'��p1!n�'or 1!�!rrgri��

a
��t�gl

t
aBet����t�y:ai:�a�a tools which tile bidder offers to furnish. The Secretary �f the !;avy reserves the right to reject any or all bids. In whole or in pal't. as, in his judgment, the interests of the Government may require. 

D, B. HARMONY. Acti1H] Secretfll'y oj the J\Ta1,y. 

pl'�Vl�snJ)�)!:�:�.�.�I�:;in�? l��I�.uilj�d:'Oliu���l't!�� " lllo li a d n o e k . " -NAVY DEPARTMENT, Washington, 
�eci�:���r�i\hsp:·D��:���f.��Pti��A8'i2

n 
g,�r���

t
�o��:

l �� Wednesday, the 23d day of January, 1889. at which time 
��:��J:r��i�r";���fsgf;:�%�

n 
!���i1i��

n
r
C
e
e
q�tl�����: 

in!'rat�:lffo�Yr��i�:n*��'k�b�H!C�Jcfi��lIi���:g; 
and Dies. Hardening and Tempering, the Making and 
Use of Tools, Tool Grinding. Marking out Work. etc. 
By Joshua Rose, M. E. Illustrated by 3;")6 engravings. 
�-'ifteenth Edition, thoroughly revised and in great part 
rewritten. 12mo, 439 pages. . . . . . . . . . . . . . . . . . . . . . .  $�.�O 

S W I S S  PAT E N T S  GRAI N I N I  Patented PerfOl'at t'd Metal lic l
":"d�' lJhe Burefl;1! of COJ.1struct!on and Repair, for u,se in 

• Graining Plates. For imitat- the constructIOn 01 saId l\ionltor. and for t,l1 e de l Ivery 
i U I{  all kinds of wood in a rapid and eaRY manner. of the SRme ?t such place or places wIthIn the ,Navy 
SblP...J!ine aud Busineslil �tell cils and A )'t Yard. �are .hland, C.al .. as the Commandant of t,hat 

Metnl Work. Metnl FRESC (jI N G  I'l lltes. Yarq may dIrect. 'prlllted schedules o f  the material s 

br!�l��"'Jl��lr ��d�o���;f� 'f.�!�riC�lxB��g:s�rat�'::s 
of the Oppration of each element in a Slide Valve Move_ ment. By Joshua Rose, M. E. Illustrated by 35 engrav-
Ings. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 

�tenm Hoi le l'!iiJ . A Practical Treatise on Boiler 
Com�tructiun and Examination. For the use of Practi­
cal BOiler Makers. Boiler Users. and Inspectors ; and 
embracin� in plain figures an the Calculations necessary 
Wo�:�
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pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�. �O 
;::w- Illustrated circulars, rgivinq :the /'ltll table oj �con­

tents oj aU the above 'It'orks,'sent tree to any one who win 
apply. � The above or any of our Books sent by n:tau, free of 
postage, at tM publication prices, to any address tn the world. 

IT OUf new revised De3criptive Catalogue oj Practical 

Br::;Jg�n��m�o;:a ��e P�l:�'�V�=e��e,f����M� 
chinery, and Dynamical Erl{fineering, a� other Ca.talogue8, 
the whole covering every branch oj Sctence applted to the 
Arts, sent free and free of postage to any one in any part 0' the world who will furnish his aMress. 

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

8 1 0  Walnu t St ..  P h i ladelphin. Pn .. U. S. A .  

TH E POPULAR SCIENCE 
MONTHLY. 

Edited b y  W". J .  Youll1ans. 
Well known as a trustworthy medium for the spread 

pf scientifiC truth in popular form, is tilled with articles 
of interest to everybody, by the ablest writers of the 
time. Its ran�e of topiCS. which is widening with the 
advance of sciellce, includes-

SOUlAL AND DO;tIESTIC EOONOMY. 
POL['J.'ICAL SCIENOE. OR 

THE OONDUOT OJ!' GOVERNMENT. 
SOIENTIFIC ETHICS ; 

lIfENTAL SOIENOE AN!JJI¥JlJOA TWN 
MAN'S Ol9§m t�AND IlELIGION. PR'iJVENTION OF DISEASE, AND IMPROVEMENT OF THE RAOE. AGRIOULTURE AND FOOD PRODUOTS. 
'l'HE IND US'l'RIAL ARTS. 
NATURAL Hm]:;'lfo�1RY, EXPLORA'l'ION, ETa. 

With other illustrations, each nU!llber co�tai!Is a fI.,nely 
enll;raved Portrait of some emInent SCientist, With a 

Bi
o
J�:iitj�:1e�tkc��'i�tt)Utors are : Herbert Spencer, 

Andrew D. White. David A. Wells, T. H. Huxley, Sir 
John Lubbock. Edward Atkins<?n, W. K. Brooks, Grant 
Allen E j) Cope, Thomas HllI, David Starr Jordan. 
Joseph i.e Conte, App�eton Morgan, Feli� L. Oswald. 
Bir William Dawson, II .  W. Clarke, HoratlO. Hale, Ed .. 
ward.:§. Morse, J. S. Newberry, Eugene L. RIChal'ds, N. 
S. Shaler, D. G. Thompson. 
Slul[le Number, 50c. Yenrly Subscription, $�. 

D. APPI.E'l'ON & COMPANY, 
t, 3, and � Bond Street, New York. 

. MECHAN ICAl DRAWING .  
By Prof. C. W. MacCord, of the Stevens Institute 

'of Technology. A series of new, original, and 
priwtica� lessons in mechanical drawing, accom­
panied by carefully prepared examples for prac­
tice, with directions. all of simple and plain cha­

racter, intended to enablc any person, young or 
old, skilled or unskilled, to acquire the art of 

drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra­
tions for all descriptions of drawing, and forms the 
mOit valuable .treatise upon the subject eve:r pub­
lished, ru; well ru; the cheapest. The series is illus­
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hmidred 
pages, uniform in size with the SCIENTIFIC A)[ER­
ICAN . Price, stitched in paper, $2.50 ; bomid in 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of pricc. • 

For the convenience of those who do not wish t� 
purchru;e the entire series at once, we' would sta� 
that these valuable ieflons in mechanical drawingt. 
may also be had in t� separate numbers of Sup·, 
PLEMENT, at t� cent.! each. By ordering one or 
more numbers -at a tWne, the learner in drawing 
may supply hi�elf �)1 fresh instructions ru; fast 
as bis practice requirel!i. � These lessons are publish­
ed �uccessively in * 1. * 3 ,  *4, * 6, * S ,  *9, * 1 2, 
* 1 4 ,  * 1 6, * I S ,  *20, .�2 ,  *24, * 26, *2S , *30, 
*32, *36, * 3 '7 ,  * 3 S ,  "39, *40, *4 1 ,  * 42, *43 , 
*44, *4 5 ,  *46, *4'7 , �1 S ,  *49, * 5 0, *5 1 ,.* 5 2, 
*5 3, *5 4, * 5 6 ,  * 5 S , ��0, *62, * 6 5 , *69, *'74, 
* '7 S ,  * S 4, * 9 1 , *94, * 1 00 , * 1 0 1 , * 1 0 3 , *1 04, 
* 1 0 5 ,  * 1 0 6, * 1 0 '7 ,  * 1 0 S ,  *1 34, * 1 4 1 ,  * 1 '74, 
*1 '7 6, *1 '7 S . FOR SALE BY 

. 

l.\I.I:UN'N" , dt 0 0  • •  
Pnblishers 0 1  SCIENTI FIC .A IUERICAN, 

361 Brondway, New York. DEAFNES&'¥N�ses in HEAD 

'�fl;�'i1.!������J Tubular Ear Cushions. Whispm heard dis. tlDctly • Unseen, comfortable, 88lfa.dju8tin�. 
g:T.1{i�1S���I�'5nd�:£;·'��1t\r_"--,,,,,,,,,,,,,'!!i:!J1oJ ·j3t . .  N. Y. Writ" or ""II for iIIustrate<l:book of proofs FlIlIE, 

E. IMER-SCHNEIDER, Sol icitor, Send stamp for Cataloune. requIred, arrangedlm <'lasses and pal'ticulnrly descrIbed, 
J. J. CA l�LOW, C L E V E l,A N D ,  O H I U .  �lt�� tgI6cin��i::���!;t1�?i�1�idd���j��nm��

e
Ob�I�?n:� 

GENEVA; SWITZERLAND. by regular dealers in, or manufacturers of. the materi-�:':;\i!���o��g�����t�p �� �,��: ���e�{i
n
gt(}o�!t��� t.ion and Repair. Navy Department. Proposals may be made for One or more of the c la�ses as designated in the schedule. but no bid for a portion of �ny c lass will be considered. Proposals must be incloE<cd in sealed envelopes marked " Proposals for Materials for the U. S. Monitor ' Monadnock. ' " and addreE',sed to the Secreta

g 
of the Navy, Navy Department. Washin�ton, 

�«R'��1����l3tttt:t?�JgeL�����s�f�e�rt:l� �t��
t
;� tn hr� ruagmenf., the Interests o:fthe Government iliay reqUire. 

WILLIAM O. WHITNEY. See" et<lry of the J'{<lvy. 

Put an Eiectrlc Bell in your house or shop. 
You call do it tOuraelf with our comlllete Outfit. Price$S 50 

Outfit consi�� �!et �r:;�:r�Va�le:���}�Sh Butwllt 
iDEp'THp"LS w;TES ARCHITECTURAL BOOKS. 
C RAT EFU L-CO M FO R T I N C  

C_ E. J"QNES .g,. :eEQ_. 

C O C O A  55 & 57 Longworlh. CINCINNATI, O. It is important to U� that l'"o'!! mention this paper. 

P U LLEYS Cheapest, Lightest, and Best. Made by 
• Hardwood Split P. Co . •  Menasha, Wis. M A DE W I T H  B O I L I N e  M I L K .  

O
H I C A G O  HORO I.OGICA I. I N ii\'I'ITUTE 

17'5 Dearborn SU'eel,  ehlcnll'o, Ill . 
EstabHshed for giving Prucl icnl RlI d 'l'ecll lli­cal InMtructlon in  Wntc)nnakiug. Students 

can enter this School at any time. Send for circular 
giving terms and full information. 

CLARK'S NOISELESS RUBBER WHEELS 
No ll101'e Splintel'ed Floors. 

Different Styles. Catalogue Free. 
Geo. P. Clark, Box L.Windsor Locks, Ct. 2nd � MACH I NERY �i ICE·HOUSE AND COLD ROOJ\L -BY R. 

G. Hatfield. With directions fnr construction. Four 
engravings. Contained in SCIENTIFIC AMERIC�N Sup­
PLEMENT, 69. Price "!.O cents. To b� had at thls office 
and of all newsdealers. 

N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

IIIIIIIQ" $ 1 0 .00  to $50.00 ���:��g!:?: 
- 1m. lltll&I;W\f.r�U\lMl.ot\'':W'l-g� .. np''_c�l;Ii" 

iiathemattcal. 3 Meteorological, 4 Magic Lanterns, etc. 
I . . M A N A SSE. SS lUlldi"on Street, Chicago, Ill. 

P ETROLEUM BOAT. DESCRIPTION 
of a petroleum motor devised by M r. Lenoir for the 
propulsion of small boats. With 2 figures. Contained 
m SCIENTIFIC AMERICAN SUPI'I.ElIUNT, No. 637. 
Price 10 cents. To be had at this office aud from all 
newsdealers. 

THE THROOP PERFORATING CO., PERFoI1UfEDffNi iTALs "W"2ZTB POR p;a.:J:OElS .. 

" THE GBEAT HOKTBLY lIrIAGAZDIE 

THE 
OF THE WORLD. " 

(PactfoJ Ohurchman.j 

CENTU RY 
MAGAZINE IN 1889. 

WHY has it suoh an enormous oiroulation 1 Experts estimate that between two and three millions of people read ea.ch number of THE CENTURY. 
BECAUS E THE CENTURY is above everything a leader. It led 

the development of wood-engraving in America. 
It has fostered the development of American authors. It is alive to 

to Siberia. the issues of to-clay. What it prints, sets people to thinking and talking. 

B E C A U S E whatever other periodicals may come into the family, the great reading 
world has found out that " no household can keep abreast of the times 

without THE CENTURY." It has been said, " Its success is explained by its contents." 

BECAUSE the greatest writers of the world like to have their work read by the 
greatest numBer, and therefore to such a magazine as THE CENTURY 

the best naturally comes. It was for THE CENTURY that Gen. Grant first wrote his 
reminiscences of important battles; it was for it that the leaders on both sides in 
the Civil War have been writing the famous " War Papers." 

BECAUSE it is publishing the Life of Abraham Lincoln, 
by his private secretaries. Of this it has been said, " The young man who is not reading it robs 

himself of that which he will one day hunger for," and again, 
" The person who does not read it will be considered unintelli-
gent ; itis classic." The coming year presents the most important part 
of this great history, which may be begun at any time. Dr.'CAUSE T H E  C E lio TURY i3 printing those remarkable articles on DC " Siberia and the Exile System" by George Kennan, which are at­
tracting universal attention and are being reprinted in hundreds of foreign newspapers, 
but are not allowed to enter Russia. The " Chicago Tribune " says that " no other magazine 
articles printed in the English language just now touch upon a subject which so vitally in. 
<terests all thoughtful people in Europe and America and Asia." They are " as judicial as 
Job- opinion of a Supreme Court tribnnaI,- as thrilling as the most sensational drama." 

B E CAU S E -but we have not space here to announce the new features of THE CEN· 
TURY for 1889. Any person, mentioning this paper, can have the pros­

pectus, with our " Catalogue of Special Publications" (with original illustrationa), mailed F R E E of charge. This advertise- . . 
ment will not appear n_;� The subscnptwn price of THE OENTURY "'5- is 84.00 a year ,-35c. a number. All aeaters and :Address THE CENTURY CO. lIostmasters talu subscrlptians, or you can remit 

3a E�t 17th St. Kew-York. iUrectly to the pubUshers. Begin with November. 

Usefu l ,  Beautifu l ,  and Cheap .  
To  any person about to erect a dwelling house o r  sta­

ble, eitber in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house. club bouse, or any other puulic buildlng of high 
or low cost, shOUld procure a complete set of the ARCHI­
TECTS' AND BUILDERS' EDl'IlON of thp, SCIE.NTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almust indispensable to the architect and builder, 
and to persons about to build for them8elves they will 
fiud the work su!'gestive and most useful. They contain 
colored plates of the elevation. plan, and detail draw .. 
ings of almost every class of buildin�, with specifica­
tion R.1d alJproximate cost. 

Four bound volumes are now ready and may be ob­
tained� by mail, direct from the publishers or from any 
newsdealer. Price. $2.00 a volume. Stitcbed in paper 
covers. Subscription price, per annum, $2.50. Address 
DiDd ICYnit. to 

MUNN & CO., Publishers, 
36 1 BrOaaway, Noo n" Yo."]", 

VALUABLE PATENT BOOKS 
FOEl. SALE. 

SpecifiQUtions and Drawings of Pateuts Grauted by tlt e  United States from I S7 1  to 1886, in­clusive. Complete set. 232 volumes. 
Specifications and Drawings of Electrica l Patents from 1S7'1 to 1S87, Inclusive. Oomplete set. 
Pn tent  Office R eports, l S47 to 1 1>7 1 ,  inclusive. 56 volumes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $35.UO 
Patent Office Gazette, I 8""� to I SS?, inclursive. Complete set in full sheep binding. f..7 volumes. in-cluding Indexes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 65.00 
Gene" IlI "'ubject Index of Patents, 1 790 to 

1 8 703. 3 volumes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,$7.50 
Fisher' s Pate n t  Cnses. 1) volumes . . . . . . .  $ 1 2�.OO 
Robb's Patent Cnses. 2 volumes . . . . . . . . . . . .  $ 1 5.00 
Federnl Reporter. Vols. 16 to 33 inclusive .. $� O.OO 

Address W. H. 1.0W'DERlII ILK & CO., 
Ne"\¥" and Secon d - Hand Booksellers, 

1424 F Street, Washingtun, D. C. 

pERFECJ;V;Sp ,.!!� I L E 
The Koch Patent �'ile, for preserving newspapers, Mag­
azines, and pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMER I ­
(' A N  and SCIEXTllf1C AMEh.I('AN SUPPLEl\1 i' N T  can be 
�ftfl�
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" SCIEN'J'IFlC AMERICAN. " in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

M U N N  & C O . ,  Publishers SCIENTIFIC AMERICAN. 
------------------

T� S cientifi c A meri can 
PUBLICATIONS FOR 1 889. 

-0-

The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year $3.00 

The Scientific American Supplement (weekly), one 
year. . . . . . . . . . . 5.00 

The Scientific American, Export Edition (monthly) 
one year. • II • • • • • • • 5.00 

The SCipntific Awerl�an, Architects and Builders 
Edition (monthly), one vear. . , • . .. 2.50 

COMBINED RATE8. 
The SClentiflc American and Supplement, . $7.00 

The Scientific American and Architects and Build· 
ers Edition, . . . . • • • • • b.OO 

The Scientific American, Supplement, and Archi .. 
tects and Builders Edition. . • . . • 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 

or express money order, or draft to order of 
MUN N  & CO . . 361 Brondway, New York. 

© 1888 SCIENTIFIC AMERICAN, INC.



Inside Paa-e, each i nsert i o n  .... . _ .,. a cents a line. 
Back Page, each i n>lel·.ion _ _  • $1 .00 a line. 

The above are charges per agate hne-about eight 
words per line. 'rhis notice shows the width of the line, 
and is set in agate type. Bug-ravings may head adver­
tisement!'! at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as 'l1bursday morn­ing to appear in next issue. 

'* PATENT STAR HACK SAW. '* 
N O  8 .  � 

il.i 

j'eitut ifi e �mtrieau+ 
THE CONTINENTAL IRON WORKS, 

:EI�<><>:K.:LI'Y"JSr� JSr. 'Y". ,  
SOLE MANUFACTURERS 0>' 

CORRUGATED BOILER FLUES 
Under their own patents and those of � A M SON FOX of IAeeds, England .. 

ItI A D E  I N  A l. L  S I ZES, WITH FLANGED OR PLAn: E N D S. 
P- Take Ferry from 10th or �3d St., N. Y., to Greenpoint • ...6 

25d SAVING TEI::E :DII[ A. C�EY .A.U"T<>:DII[A.T:I:O S:E»�:I:N�x..E� 
7' T h e rmostat i c  F i re A l a r m  operated by E l ectricity. 

TO Positive in lt� actioo. EaRily te�ted. No attendance required. i£ndorsed by Under-50% writers. T h e  J. C. llIack e y  1 ;0.,  71J-8O So. Water St • •  Syracuse. N. Y., U. S. A. 

This Hack Saw Frame will hold blades of all lengths DELAfi E LD 'S PAT . SAW C LAM P 
from 2 to 12 inches. By using the extra clamp, as seen 
in the cut. i t  will hold and use u p  all the broken pieces 
of blades, thus sAvin g  the cost of frame in a �hort time. 
It is by tar the mo�t substantial and best finished frame 
in mal'ket. Price of frame. $1. Clamp. 10 (;ents. Post- \Vith saw for cutting metals. Saves all the broken 
8ge. 25 cents. Sent by mail on receipt of $1.35 ; or may back·saw blades. In use over two years in all parts of 
be buught at the h ardware stores. 19;t

c
��?J

r
rher��;�

e
ByCI��R� ��i� ��: g?�

e
:. �

e
����� 

M I I  ... L E R S  F A L L S  C O . ,  Extra blades 8�" x � " , " Star." j cents each, iO cents per 
93 Rende �tI'eet, Ne'v YOI'k. dozen. by mail. Blade!'! 8" x 1" , ·· Stubs." 3.� cents each, 

-T-H-E-K-O--OAK CAMERA b

�'(',"ii'oi?m,o!lIiiG?�i)IiKS, No roton, Conn. 

1 0 0  I n � t alltaneous Use Adamant Wal l P laster 
e t u l't"S  by simply pres Ring a 

butt on.  Anybody ean use it who 
can wind a watch. No focusing. 
No tripod. H.apid Hectilinear 

L e n  s .  Photographs 
" m(wi n "  ohjects. Can 

i n doors. 
of Labor 

. -·''lJera I til' can finish 
own pictures, or 

send them to the fac­
tory to hI? finished. 

Morocco covered Ca� 
mera, in h a n  d s o  In e 
s o l e - I  e a t h e r  case. 
loaded for 100 pictures, 

see �f'I. A)r . ,  Sept. 15. '88. 
Price, 8!.1..'S .. OO. "go, JpIlO�. fJO. . .  , 

ThQ Eastman Drv Plate & Fi lm Co. 
ft Q  .... H c Jj L e r ,  ft .  'f .  . 1 5  O xfo rd St. , L o n d o n .  Send for copy o f  Kodak Primer 1dth Kaaak Photn(1rap7l. 

l'ri n c i pal Paci fic Coast KOJ) A K  A gency, 
S A ::\I C. P A RTRIJ)G E, 529 CommerCial St.,  San Francisco. 

LUNKENHEIMER'S 
G LASS BODY 

OIL PUMP 
A Reliable Auxi:iary to a Sight 

Feed Lubricator. 

Cincinnati Brass Works, 
PINCINNA TI, OHIO. 

THE COPYING PAD.-HOW TO MAKE 
and how to u�p : with an engraving. Practical directions 
how t o  prepare the /!t�latine j:lad, RLd alsl) the un L i n e i n k  
by whinh 1· 0 {!  t.;!J tllt-'S ure made : h u w  t u  apply t h l;}  written 
letter to the pad ; how to  take off copies of the Jetter. 
Contained in SCIENT IFIC A .lIERJCA N SUPPLEMEN'I', No. 43S. Price 10 cents.  Ii'Dr sale at this o�lh.e and bY.All 
newsdealers in all parts of the country. 

Z3.4..z..LS. 
For  Anti-Friction Bearings, of 
Be�t (�nfiu Steel. Hardened, 
Gl'nun d �  Dud B l1 rniMhed, from 
8-16 1n. to 2 in. diameter. 

In quality and density of metal. 
in uniformity of t emper. and in ac­
curacy and nicety of finish warrant­
ed un equaled. 

� Sampl�s and prices mt applica. 
tion . 

R o i l i ng-Mach i n e  C o . ,  Fltohburg. M ..... 

T H E  MOD E RN I C E  YACHT. - BY 
Gpo. W. Polk . .A n ew and valuable paper. contai ning 
full prl.lct!cal direct ions and specifications for the con· 
st I' Iwtion of the fastest and best kinds of Ice Yachts of 
the latest,  must approved forms. Illustrate d  with en­
gravings drawn to scale, showin� the form , position, 
and arrungemeut of an the parts, Contained in SCI E:Y­
TI FI(' A)fEH If'AX �L'PPLEl\1EN'l'. No. 6'l4-. Price 10 
ceuts. To be lIa 1 at this office and of Ji]] newsdealers. 

A ddress J U I I ,'; A. lW};JBLlNG 'S SON8. Manufactur­
ers, Trenton, N.  J. , or 117 Liberty Street. New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 
INV ENTORS and others desirin� new articles manufac­
tured an d introduced, address P. O. Box 86, Cleveland, O. 

GUILD " .GARRISON 
:EJ �<><>�x..YN, N. Y . ;  U. S • .A.. 
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A i t· e O lnpl'es!'Ior,�, ,A ci d  U l o ,,,'e1'''' , Feed PUIUI)S,  
A gi tntoJ'M. C o n d en serM for Pan s, Engine !!! , �tenm 
P n m p�, Vacu ulll A ppaJ' n t u!!I. e l c. 

ALLE�LE: CASTINGS FROM SPECIAL E
RNS 

� � 8 AND FINE GRAY I RON AL50 ST EEL 

- DE f iNE  TINNING J� PliTT 
I S F lN 'SH ING . NN 
J rtfOMf' LEHIGH AVE " AMERICAN ST PHllA � 

PAT E N T S .  
M ESSRS. b3. U NN & CU . •  in connection with tbe publi' 

cation of the SCIENTIFlC AMERICAN, continue to ex­
amine improvements. and to act as Solicit.orf:< of Patents 
for I nventors. 
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pl'eparxtlOn of Paten t Drawings, Sppcitlcations. and the 
prosecution of A pplicationQ for Patents in the United 
States. Canada. and Foreign Countries. �\ essrs Munn & 
Co. also att.end tf' the preparation of Caveats. Copyrights 
for Books. LabelS, Reissues. A ssignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with �pecial care and promptness. on very 
rea80nable terms 

A pamphlet sent free of charge, on application. con ... 
tainiDg- full information about Patents and how to pro· 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals. R�issues, Infringements, As­
signments, Rejected Cases. Hints on the 8ale of Pa­
tents. etc. 

We also send, .tree a! charge. a SynopsIs of }foreil!n Pa. 
tent Laws, showing the CORt and method of securing 
pa.tents in all the principal countries of the world. 

1'fITJNN '" CO., Solici t o r  .. ot Pa'enn, 
361 Broadway. New York. 

-IT IS-
Hard, Dense & Adhesive 

-DOES NOT­

C HECK or CRACK. 
l-r. It is impervious to wind, � w��

e
��i:�1n <!:����l<�::�

s. 

Q. I It can be applied in any 
-.� I , kind of weather. 

It is  in �eneral use. Licen­
ses granted for the mix­

ing, using, an d selling. 
I A ddress, 

.A..DAMA.Wr Mra. CO. n E. j;lJo;NESEJ;.�l:J�T: .. .  

WATCH M A K E RS 
Send for REDUCED PRICE LIST of 
W h i tcomb L n t h eH, date of July 1. 1888. 
American Watch Tool Co., Waltham, Mass. 

PANAMA CANAL, WORK ON THE. 
- A n  elaborate paper o n  t h e  present status of t h e  work 
op this important engineering enterprise. with a descrip­
twn of the proposed provisional lock canal. with g iUu�­
trations. Contained in SCllC''; TH�IC A.M E l U <'AN Sup­
PL'''I ENT, No. tia6. Price 1U cents. To be had at this 
Office and from all newsdealers. 

-------_ . .  _. 

SAW S Wanted 50.000 Sawyers SAW S a n d  Lumbermen t o  
send us their full address for a copy of Em- A erson's P- Book of �A W8. We are first A to introduce NATrRAL GAS for heating and 

W
teIUpering �aws with wonderful effect up·

w on improving their qualit.y and toughness, 
enabJin,g' us to reduce prices. A ddress a �",,�_oii;�vC;; !lhtl:; ·iV.�:· \.anm7, S 

THE PHONOGRAPH.- -A DETAILED 
description of the new and improved ·form of the pho­
nograph just brought out by Edison. With 8 engrav­
ings. Contained in SCn ;X TJFIO AMERIOAN SUPPLJ� ... 
.l\-U:NT, No.  4)32. Price 10 cents. '1'0 be had at this 
office and from all n ewsdealers. 

The Ori[inal Unvnlcanizcd Packin[. 
CALLED THE STANDARD-�T ���e��,,!�

c
����p����

iCh 
Accept no packing as J ENKINS PACKING unless 

stamped with our '" Trade Mark." {u John Street, N. Y. JENKINS BROS 101> Milk Street, Booton. . �l �'::-:!'b::: �::: ll:f�:go. 

NON - CON DUOTOR. 

Sect io nal  Pi pe Cove ri ngs, 
ASB ESTOS B O I L E R COV E R I N O S, 

H .  W. J o h ns Man ufactu r i ng Co.  
SOLE MANUFACTURERS OF 

H. W. Johns' A sbestos Roofinlr, Building Felt., Fire-Proof Paints, Liquid Paints, etc. 

87 M a i d e n  Lane, N ew York. 

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

without steam power, by usi ng outfits of these Machines, 
can bid lower, and save more money from 
theirj ohs, than. by any other means for doing 
their work. Also for Industri�l Schools or Home Training. 
With them boys can acquire practicalJour­
neymen's trades bl':'fore they "go for them­
selves. " Price·List Catalogue F'ree. 

W .  F. &. J O H N  B A R N E S  CO. ,  
No . . 1999 . - -11ubY St., llocltford, Ill. 

TH� AM�RI�AN �ELL T�L�PH�N� ��I 
95 M I LK ST. ,  BOSTON, MASS , 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

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

. _---_._-------

E R I E  ENGI N E  W O R K S  .w.::�����m�mR::f/A 
S T A.T I O N A Ry - P O R TA B I. E - AG R I C U L..T U R A L  - e: N G I N � S  S TAT I O NA!=t Y - F> O R TAB L E  - V E R T / C ,A. L  - B O I  L- E  R S 

CHICA.GO. PHILA.DELPHIA.. LONDON. 

�I\ ICHIN I STS ' SlJP '-J L A T H E S V "S 
I"; S E N D  1 3  C E NTS 'P C H U C K S  ,,\0° L 

r o R  I L LU S T RAT E D  C ATA L O G U E 'l./� .............. "' ..... S '  SCREWS M ONTGOMERY &(0  lOS F U IJON ST N Y oS' O�\ CAfe",., trc 

w l!a�� �1IJll'a�et�,I�t'a�.,! ��:I�}!S�!1I:t��n
e
8 

a
�i�i�Y� 

at any gi ven m i n ute of time. W rite for circular. V\Tl\'J. 
'l'.�CO()PElt. l\1an ·g, 307 Race Street, Philadel phia, Pa. 

THE mUllAN KE\ DRILL �HlCK. 
rrhis i s  an improvement. over 

all other chuck� of its class 
and is t'u l ly guaranteed. 

IHAM. HOLDS 
Ko. t. 2 in .  O to � in. 
No. 2, 2� in.  1-114 to % in. 

Sold by  the trade and Manu­
factured by THE CUSHMAN 
CHUCK Co., Hartford, Conn. 

ICE-BOATS - THEm CONSTRU CTION 
and management. With working draWings, det.ails, and 
����gt1�: f�lew�'gf1h�'l��'f�s��sr�g:'��fli::,:gga�� 
�j.onJ�;t����ornrl��il.�T,;���e'AM�r.MA�· �8����: 
lUF.NT, 1 .  The same number also contains the rules and 
regulations for the formation of ice�boat clubs. the saB .. 
ing and management of ice-bo ats . Price 10 cents. 

VIOLI N OUTFITS 
Consisting o f  Violin, Box, Bow. 

'l'eacher, sent to any part 
the United States on 

to 3 days� trial before 

Violin 
Outfit .. 

buying. 

at $4, $8, $lIi, and $25 each. Send Stamp for beau. 
tifully illustrated 9f).-page catalogue of Violins. Guitar� . 
BanjOS, Cornet.'", �'lutes, Strings, all kind!", Iiarmonicas, 
Organ Accordeon8. Music Roxe�, etc. Lowel"lt prices. 
Mail orders a �pecialty. C. w. �TORY, 26 (�ell" 
tral Street, Boston, Mass. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited) , Room 6, Coal & Iron Exchange, N ew York. 

EMERY 'VV'HEELS. 
Made S O L I D  of the eelebmted W E LLI N GTON MIL l.S EMERY. 

S"[J"PEH-XC::> H- T<> .A..:LI:LI <>T�EH-S. 
Thousands O f  manufacturers testify to its being the �tron ge8t most DUI-. 

able. and Healthi est Eml'ry W h eel made. 
RUNS WET 0.' J) RY. CUT'" C O O L  and F REE. A SA , 1E WHEEL. 

N EW YO R K  B E LT I N O  AN D PACKI N O C O .: 
JOHN H. CHEF.VER. Treas. 

BRANCR OFFICEB.-No. 622 and 624 F Street, 
;tlc Building. near 7th Street, Washing-ton, D. C. 

Pa- IJarge Wheels made on Cast. Iron Center� if ueR Warehouse : 1 5  Park Row, New York. 
sired. Knife Grinding Wheels a Specialty. F;uropean Branch : Pickhuben 5, Hamburg. 

SY�A��S[ M�ll[� l[ m�� W�RKS 
W B B li  R NS P R O p T "  

ELECTRICAL WELDING. -DESCRIP­
ll���: .J' o:1i��2rcfts, ':;1? gi�f:�le;�bg��?

i
t:{\1 �\1;r�ei11�i: 

trations. Contained jn SCIENTIFIC A2\IEIU CA ;-': S up­
PI.EMENT, No. ti3;). Price ]O ceuts. To be had at this 
office and from a l l  newsdealers. 

---_ . -------- _ .. _-

AUTOMATIC  r.UT  O F F  ENG INES .t�':;W�i� M A N U rA C TURfD up� SC I(NTI!jC A�D PR .... CTlCAL P R I NCIPlE S 
J" B A L L  E N G I N E  C O  E R I E  P A  

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the SCIENTI]'IC 
AMERICAN OIl the question of the speed of ice boats, dl:'� 
monstrating bow and why it i s  that these craft saU 
faster than the wind which prope l s  them. Illustrated 
with 10 explanatory diagrams. Contained in SCIE:S-TIFIO 
AMERICA N S l'PPLE" EN'l', No. 2 l 4. Price 10 ceI!ts. To 
lie had at this office and from aU newsdealers. 

Scientif ic Bill Cafafogue 
RECENT L Y  P U B LI S H ED. 

Our new catalugue containing over 100 pages, includ. 
ing works on more than tlfty different subjects. W ill be 
mailed tree t.o any address on application. 

MUNN &: CO., PUblishers Scientific American. 
3til B" oadway, N ew YOl·k. 

ARTESIAN 
Wells:. Oll and Gas Wells, drilled 
by contract to any depth, from 5( 
to 3000 feet. 'Ve also manufacturf' 
:���l[��sg c���r:i!:�fmr:���ri� 
able Horse Power and Mounted. 
Steam Drilling Machines for 100 to 
fiM ft.. Send () ppntl"l for illustrated 
��al�fil�",�li"��l ::.��:: 

80 Beaver Street. New York. 

T :E: E  

� e itntifit �mtri tan 
.ESTA BLI SHED lS46. 

The Most Popular Seleutilie Paper in the World. 
O n l y  $3.00 a Year, incl u ding Postalre. Weekly. 

<i� ,", u mbers n Y ear. 

ThiN widely ci l'cu l n ted and splendidly illustrated 
paper is published weekly. Every number contains six .. 
teen pages of usefu1 infOImatlon and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam l\1 �l chinery, 
New Inventions, Novelties in MechaniCS, ManUfa ctures, 
(,hemistry, I<:lectricity, Tel egraphy. Photograpby, Archl­
tPdure, A griculture. Horticulture, Natural Hist.ory. etc. 
Complete List of Patents each week. 

Te .. . " s  of Su b.cription .-one copy of the SCIEN. 

TIFIC A;\I ERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber ill the United States 
or Canada ,  on receipt of thr e e dol I n l'8 by the pub­
lishers ; six months,  $1.50 ; three months, $1.00. 

(;1 .. b"'.·�Special rat('A for severa1 DarneR, and 10 P081 
�1 :j st(:r8. \\ l'i L t.�  for }Jurtkulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
�;ld��-���;' ast;�y:b�t<!l;dat�� <;�IJ'g���! ���:s���� 
dress all letters and make all orders, drafts, etc., pay­
able to 

�UNN &; COo. 
36 1 B roadway, N ew York. • 

T � E  
Scientific Amer ican Supplement. 

This is a separate and distinct publication from 
TH M: SCIENTIFIC AME RICAN. but is uniform therewitb 
in Size, every number containing sixteen large p�s fuJI 
Of engravings. many of which are taken from foreign 
papers, and accompanied with translated qescriptions. 
THE. SCIENTIFIC AM EUIOAN SUPPLIJ:MICNT i s  published 
weekly, ftnd includes a very wide range of contents. It 
presents the most recent papf'rs by eminent writers in 
all the prinCipal departments of Science and tljp 
U seful A rts, embraCing Biology, Gec1ogy, Mineralogy, 
Natural History, Geography, A rchreo] Og'y , Astronomy. 
Chemistry , ElectriCity, Light, Heat, 1\l echanical Engi_ 
neering. Steam and. Railway EDgineerin�; �1 ining. 
Ship BUilding, M arine Engineering, PhotOgrllphy. 
Tecbnology, ManufactUring Industri es, Sanitary En­
gineering, Agriculture. Horticulture, l)omestlc Jlicono. 
my, Biography, Med icine, etc. A vast am(}llllt of fresh 
and valuable information obtainable in no other pub­
lication. 

The most impurtant Engineerinf1 ll'"'orks, l\I echanisDls, 
and Manufactures at home and ab!,QG.d are illustrated 
and described in the SC-PPLEMENT. 

Price for the S UPPJ."MENT for the United States'and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM. 
ERICAN and one copy of the SUPPL �:MKNT, both mailed 
for one year for $7.00. Single copies 10 cents. .Address 
and r�mit by postal order, expres� money order, or check, 

ll� U N N  &: Co., 361 Broadway, N. Y . .  
Publishers SCIENTIFIC AMEHICAN. 

• 

. Bu ilding Edition . 
J THE SCIENTIFIC AM ERIC4N AltcHI'J'ECTS' A NIl 

BIJILIlERS' EDITION Is i ssue<\rmonthly. ,$2.50 a year. 
Single copies. 25 cents. Forty l A rge quarto pages, equal 
to about two h undred ord ina1'Y boo� pa�es ; forming a 
lar�e and splendid ll'lagazi ne&tf A l'c'hi tectu:l'e, rich. 
ly adorned with r1egu.nt p7ate#in coldr.'!, and with other 
flne engravings i i11ustrating�e most interesting ex­
amples of modern Archite<lural Construction and 
allied subjects. • 4 

.A special feature is the pre�entatlon In each number 
of a vlriety of the latest and test plans for private resi­
dences, city and country. in�luding tho"e of very mod. 
erate cost as well as the more expensive. Dlawlngs in 
perspective and in color are given, together with full 
Plans, SpeCi fications, Sheets of Details. Estimates, etc .. 

The elegance and cheapness of this magllificent work 
have won for it the I�fl ,"ae 8 t  Circulation of any 
ArchIwcmral puQiication In the world. ' Sol d  by all 
newsdealers. $2.50 a year. Remit to 

MUNN & qp., Publishers, 
361' �feadway, New York. 

PRINTlNG INKS. THE " Scientific .American " is printed with CH.AS. ENEU JOHNSON & CO. '8 INK. T�nth and Lom. 
bard Sts., Phila., and 17 Rose St., opp, Duane St., N. Y. 
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