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THE LIGHT DRAUGHT COMPOSITE GUNBOATS.

The rapid accumulation of barnacles and marine
vegetation on the bottoms of steel-plated warships ;
the incidental reduction of speed, with an accompany-
ing increased consumption of coal; and finally, the
semi-annual docking mnecessitated, with its conse-
quent expense, have troubled the navy department
ever since the new navy began; and in the composite
vessel—a mixed structure of wood and metal—with its
bottom of planking coppered without, or, where greater
strength required it, plated first with steel as above
water, then sheathed with wood, also coppered, and

the whole so fastened to the metal frames and plating.

by composition bolts that galvanic action should be
averted, a system long urged by Chief Constructor
Hichborn, is found a means of avoiding these evils,
while adding greatly to the efficiency of the craft at
all times.

The six new vessels will be of two different types,
one having full sail power, and propelled, when steain-

ing, by a single screw worked by a triple expansion
engine ; the other carrying sail enough only to steady
them in a seaway, and driven by twin screws, actuated
each by its own engine of the triple expansion type.
Their principal dimensions and general features are :

Single-screw Twin-screw

Type.

Length on load water line............... 168 feet. 174 feet.
Beam, extreme, at load water line....... 36 ¢ Hu o«
Dranght, normal, to bottom of wooden

15650 50865000000000a00000060566060 12 « 12 ¢
Displacement, normal.......co..cccivuun 1000 tons, 1000 tons,
Indicated horse power. .............uu. 800 ¢ 800
Speed an hour, estimated............... 12 knots 12 knots,
Coal supply, bunker capacity........... 238 tons 250 tons.
Complement—officers, seamten, and ma-

TIDEB..eevs + ceveennnneeenninnnanns . 146« 146

The armament, consisting entirely of rapid fire guns,
will be composed of six

ammunition ; two 1 pounders, with 1,200 rounds of
ammunition.

Two of the 4 inch rifles, one at the bow and one at
the stern. will be carried on the main deck ; the other
guns, excepting the 1 pounders on the hammock
berthing, will be placed most advantageously on the
gun deck and well protected from musketry fire, to
which the river and shallow water service may expose
them.

The frames and all metal structural parts will be of
steel, or of some other metal or approved alloy; the
constructive time limit will be fifteen months from
date of signing contract, and the limit of cost, exclu-
sive of armament, is fixed at $230,000 each.

(Continued on page 39.)
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4 inch breech loading
rifles, with 900 rounds of
ammunition; four 6 pound-
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THE ADVANTAGES OF THE INDUCED OVER THE
FORCED DRAUGHT SYSTEM,
It has been abundantly proved that the excellent

are obtained at the cost of a very serious strain upon
the material and fittings of the boiler itself.

A certain well known naval authority has charac-
terized it as ‘*an invention of the evil one,” and it is a
fact that many of the later ships that have been built

ural draught trials only, the naval boards not caring
to subject the boilers to the severe ordeal of a foreced
draught trial.

Until very recently it has been a common experience
for ships in the British navy to have their trial trips

ends in the tube plate.

world to day which are provided with all the ap-
pliances for forced draught, and yet dare not make use
of it except under the pressure of extreme emergency.

There is a further objection to this system, arising
from the fact that it necessitates the use of the closed
stokehold,in which the firemen work under the air pres-
sure thatis set up by the fans ; all communication with

doors. It has been sought to escape these difficulties
by substituting induced for forced draught. Induced
draught is similar in its action to natural draught,
which is the kind that takes place in any domestic or
factory flue or chimney.

Broadly speaking, induced and natural draught are

tom of the uptake of a boiler, in the rear of the fur-
nace; forced draught results from an excess of pressure

pressure.

States cruiser Brooklyn, in which thenatural draught
is increased by the employment of smokestacks of ex
ceptional height, and in the British ship Magnificent,
where the same result is gained by placing a fan 8 ft.

by creating a vacuum at the rear of the furnaces.

vantage, that it saves the weight, first cost, and run-

steam-raising qualities of the forced draught system '

in European navies have been put through their nat-

brought to a sudden close on account of leaking tube !

There are many fine ships afloat in the navies of the !

the outside world being shat off by means of airtight |

the result of a vacuam which is produced at the bot-'

of the air in front of the furnace over the atmospheric ;

The two expedients which have been adopted in;
place of forced draught are to be seen on the United '

6 in. in diamneter at the bottom of each uptake, In both'
cases the rush of air through the furnaces is promoted !

The system adopted on the Brooklyn has this ad-'

and frost of winter and the drought of summer will
develop soft places. If the steel rail be deep and
“heavy, it will bridge these weak spots, and preserve
the general level. The load of the train is concen-
I'trated at certain points of contact, where the steel tire
meets the steel rail. The ideal track will distribute
this concentrated load as evenly as possible to the
widest possible surface of roadbed. For a speed of
75 miles an hour, 100 to 125 pound rail should be laid
;upon ties 6 inches by 10 inches by 10 feet long.

Better Rail Joints will be Required.—The joints are
to-day by far the weakest point, even in our best
tracks. The perfect joint should be as rigid, and yet
as elastic, as the rail itself. To get the required depth
for stiffness it should be of the sub-rail type, associated
with some form of angle bar to secure alignment,
| With the introduction of 60 foot rails, the number of
joints will be reduced to one-half, and some of the ex-
pense thus saved could be well spent in improving
their quality. Whenever it is possible to hear the
‘“click” or " hammer” of a joint, we may be sure that
a certain amount of the momentum of the train is
being absorbed at that point. A perfect track involves
a silent joint.

Engines.—The fast express engine of the future will
be a single driver. It has been abundantly proved
'that 20 tons on one pair of drivers will give all the ad-
ihesion necessary to haul an express train of to-day.
iEngines with single drivers are not troubled with
slipping of the wheels, except occasionally in damp
weather. At such a time steam sanding apparatus
gives the drivers the necessary adhesion. Where
loads are heavy, as in the slower and heavier passenger
trains, or in freight trains, it becomes necessary to
couple on an extra pair of wheels.

The Philadelphia and Reading engine is doing bevter

“work with a single driver than its sister engines of the
four-coupled type. The single driver engine is easy to
counterbalance and the internal friction is largely re-
I duced.
The drivers will be of not less than 7 or 8 feet dia-
imeter, and running as they will on 100 to 125 pound
rail they can be safely loaded up to 25 tons. This will
give sufficient adhesion for 20 or 21 inch cylinders;
which, with a steam pressure of 200 to 225 pounds and
| large steam ports, would give us a locomotive of very
‘ large high speed hauling capacity.

i Cars.—It is in the reconstruction of cars that the
ning cost of the auxiliary engines for driving the fans greatest gain will be made. We have fer many years
as used on the Magnificent. Moreover, there is a con- . been of the opinion that the weight of a Pullman car
siderable saving of steamm—a weighty consideration in was out of all proportion to the number of people it
modern war ships, where there are so many auxiliary carried. In a train made up of Pullman cars, the
engines for pumping, lighting, and refrigerating pur- engine has to haul not less that 114 tons of dead load
poses, that already use up a large amount of the total ‘ for each passenger carried. On the race track the
steam supply. | bicycle carries its load at average railroad speed on a

The use of abnormally lofty smokestacks has been  deadweight basis of 20 pounds to the passenger. One
tested in the merchant marine in the steamship Scot, ‘hundred and fifty times as much deadweight to be
'which runs from Southampton to the Cape. Her carried per passenger on a railroad as on a bicycle.
smokestaeks measured 120 feet in height from the'Making all allowance for the shelter and convenience

firebars. Those of the Brooklyn are to exceed this,

naval world.
et rr——
THE ACCELERATION OF RAILWAY SPEEDS.
The question is frequently asked as to how fasta
passenger train can be run.

mately correlated, some being found in the engine,
some in the train, and some in the roadbed and track
upon which they run.

Taking the standard fast train of to-day as repre-
sented by the Empire State Express on the N. Y. C.
and H. R. R. R, it can safely be said that when in 1893
it ran for a short distance at over 100 miles an hour,
it was for that short spurt traveling up to the very
limit of the possibilities of our present system of rail-
way locomotion. The whole tendency of the age to-
ward time saving

public will be clamoring for a vastly inereased rate of
speed over present rates. The experience of the past

portation company, whether on sea or land, demand
a faster service—and are willing to pay for it—they
usually get it.

We state a few suggestions as to the proper lines of
investigation to be pursued in order to effect such im-
provements.

The Track.—This must be straightened as much as
possible. On a tangent the whole tractive effort of
‘the engine is available on the drawbar of the train.
On a curve the effort is split into two components,
;one of which is expended against the outer rail of the,
“curve, while the other 1s available to haul the train.
| The component which is lost in the outer rail increases |

and the application of the system to this first class
cruiser will be watched with great interest by the:

The various conditiouns'’
which affect the making of railroad records are inti- ‘

makes it certain that, before the:
twentieth century is far advanced, the traveling!

teaches that when the patrons of a wealthy trans-;

clusively on ramming for offense. 2 illustrations. .................. 16720 | W.lth the increase of the sharpness o
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1870-71.—The role played by photography in the production of mi- = ! =

croscopic messages for transmission by pigeons 16716 grade is too obvious to call for elaboration here.

Heavier Rails must be Provided.—No amount of
1674 care can keep a roadbed in perfect level. The storms

X11I. TECHNOLOG Y.—Commercial Fibers.—By D. MORRIS, C.M.G.,
M.A.—The continuation of this series of lectures.: —Espnrto. paper
mulberry and cellulose industries.—2 illustrations..
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,On rough track they do; but on first-class track

Lof car travel, there is evidently something wrong. The
i weight of the car is excessive, and it is the outcome of
the rough and dangerous condition of the earlier rail-
iroads, and of the competition among the builders to
excel in providing a luxurious ‘* palace ” car. The car
was made heavy in order that it might ride easily on
rough track and hold together when it jumped the
track ; it was loaded down with heavy plate mirrors,
solid hard wood carving and moulding, and massive
| brass and plated work in the attempt to beautity it.
The two causes have both disappeared. Our trains
stay on the track and automatic signaling has done
away with collisions. They can safely be built lighter.
A better taste has been cultivated among usin the mat-
ter of decorations and fittings, and Pullman cars could
‘be relieved of much silver plating and glass plate,
"and yet be made artistic and pleasing in their interior
fittings.
“ The weight per linear foot of an express train could
be greatly reduced by reducing the length of the indi-
vidual cars. A car rests upon its two trucks in the
'same way as a bridge upon its abutments. Like
the bridge, its weight per foot will increase rapidly
with its length. Two forty foot cars would not weigh
as much as one eighty foot car; and though there
would be four trucks for two, they would be of very
much lighter construction. Moreover, the distribu-
tion of the load upon double the number of trucks
would cause it to haul with greater ease. 'The trucks
of a 50 ton Pullman car depress the track by their ex-
cessive concentration of load, and are always running
in a hollow or, as it has been well expressed, * climb-
;ing up hill.”
i The cars could be further lightened in their con-
struction by the substitution of high grade steel for
timber. The use of nickel steel for the floors and side
"trusses, with thin plating for sides and roof, would re-
By fur-
nishing the interior with rattan or basket work chairs
and lounges, such as are to be found on some lines to-
day, a further saving of weight could be effected.

It is a mistake to claim that light cars ride roughly.

weight ceases to be at a premium.
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Queer Things That Are Sent to the Patent Office.

Every event of importance brings down upon the ex-
aminers at the Patent Office a myriad of impossible in-
ventions which their wild-eyed originators believe to
be the greatest thingsin the world. Itis, therefore, ex-
pected at the Patent Office that the possibility of a
war with England will causz all the idle dreamers in
the inventing line to send new devices for killing men
and sinking ships. There will be, if the war talk is
continued, gnns, ammunition, war balloons, unsink-
able ships, new kinds of armor, armed flying machines,
and other similar devices, ninety-five per cent of which
will be absolutely worthless in the eyes of the examin-
ers and will be rejected on this ground. The policy of
England is quite different in respect to worthless in-
ventions, for any invention with which a fee is sent
may secure a patent and the visionary inventor may
continue to haul up the empty buckets he has been
letting down into the empty well. In the United States
such discrimination is shown that the business of in-
venting has reached the dignity of a profession, in
which many men are earning more than mere liveli-
hood.

Upon the model makers devolve the worry and
bother of the visits of these inventors, and upon the
examiners of the Patent Office the respounsibility of se-
lection. In certain classes of inventions, for a patent
to be granted a working model must be furnished, and
this rule, in the case of the perpetual motion fiend and
his ilk, saves the examiner a great deal of work and
needless bother. 1n the case of ordinary freak inven-
tions the matter is not so simple, for some inventions
that were once thought to be senseless have, after the
expiration of the patents, come into use and are of ex-
treme value. There are othercases wherethe insanity
of the idea of the inventor is too apparent. A man
not long ago invented a plow with a cannon attach
ment. If the farmer was attacked in thefield at a dis-
tance from his home, he could turn on the battery and
disorganize the attacking party. Another man came
to the Patent Office with what he considered to be the
discovery of the century. This was nothing less than
a new method of tempering iron. He was quite sure

that as soon as the patent was granted he would have ; weary. Atthe Patent Office there are models of Mark

no difficulty in disposing of it to the great iron and steel
makers of the world, and that guns and armor of a

superior quality could be furnished in a short space of | shoal places. This consists of bags of inflatable rubber,

time through hisidea. Thetempering solution he pro-
posed was Jamestown weed, one ounce ; apples, one
ounce; turnips, two ounces; water, one gallon. The
ingredients were to be cooked, and the iron dipped
into the mixture.

Perhaps one of the most amusing patents ever grant- ! of which one train runs over the top of the other, both

ed was issued on the claim of an Ohio man in 1883. He
evidently had not lived a great length of time on a
farm, for his invention of a new corn planter, while
original toan extreme degree, could hardly be put into
use. The picture accompanying the patent is a work of
art. Itrepresentsan old horsedriven by a stout man,
who holds the lines nonchalantly in cne hand, an ex-
pression of much pleasure on his face, while at his side
trudges a small hairy dog of the yellow variety. To
the horse’s forelegs, just above the fetlocks, are attach-
ed two small boxes to contain the feed. Ropes are
fastened to catches in the sides of these boxes and lead
through pulleys attached to a small saddle over the
horse’s shoulder and back tothe horse’s hind legs. As
the horse moved forward each step of the hind leg
opened the seed boxes, and corn was sifted down into
the holes made by the front hoofs. The verbiage of the
claim on this patent is as original as is the drawing :

First. I claim the combination substantially set
forth with the cheap old horse, A, to the forelegs of
which are attached the boxes, B B, that are to be filled
with corn.

2. I claim the pulleys, C C, in combination with the
strings. D D, substantially as shown in the drawing.

3. 1 claim the guide, E[a smalliron affair shaped like
a rowlock, fastened above the horse’s tail, through
which the lines pass], for the purpose set forth, and
the sticker, H, to prevent the lowering of the tail.

4. 1 claim the fat driver, F, to prevent the said cheap
horse from going too fast.

5. I claim the fat dog, &, merely as company for the
driver.

6. I claim the worws (not shown) in combination
with the crows, K K, substantially as shown in the
drawing for the purpose set forth [a purpose not set
forth].

A man who was afraid of being buried alive claimed
a patent for a coffin of peculiar shape. The coffin was
connected with the airabove by an opening containing
a small spiral staircase. If the supposed dead person
concluded to resurrect himself he could seize the han-
dles above bis head and haul himself u», ascending
the circular staircase at his convenience. If he was
not strong enough to lift himself, a bell cord was situ-
ated near his hand by means of which kelp could be
summoned from the neighboring office of the ceme-
tery.

At first glance the idea of attracting noxious insects

poisoned honey might seem absurd. Yet it issaid that

|
i

|

this scheme, a patent for which has been issued, works
very well. A man out in California patented a scheme
for killing destructive insects on fruit trees a number
of years ago. He surrounded the tree with a balloon-
like affair, and then injected a gas noxious to the in-
sects but harmless to the tree. Peoplelaughed at hin,
and he was considered a crank. Two years ago, when
the patent expired, people began to see what a good
idea it was, and now the method is in extensive use in
California. It will be seen, therefore, that patent ex-
aminers are obliged to be both careful and discriminat-
ing in judging the merits and demerits of an applica-
tion.

A man not long ago invented a balloon attached to
a trolley wire. This balloon was presumably for pur-
poses of long distance investigations by telescope in
time of war. Underneath the trolley wire was a
motor which operated two large wooden propellers
sending the caralong and pulling the balloon. Another
man invented a ‘‘steam nigger,” operated by an elec-
tric motor in the regions of the pit of the stomach.
The invention’s use is not set forth. 8. S. Applegate
invented an arrangement for waking himself up early
in the morning. A series of corks dangled above the
place his head ought to be in a bed, and actuated by
clockwork, made life a burden for the weary sleeper,
until in self-defense he was obliged to get up. Another
invention of the same kind was a contrivance for
dumping the hired girl out of bed at 5 A. M. This,
too, was actuated by clockwork. It wasnot consider-
ed to be so polite or gentle a method as that of Mr
Applegate’s. There was another invention intended to
save the weary Benedict a few hours of slumber in the
morning, for a mechanism placed under the kitchen fire
was supposed to light it atany hour desired. Thereis
a very funny model at the Patent Office of a cat made
of sheet iron operated by clockwork Itis intended to
be placed on the roof of a house, woodshed or back wall
in neighborhoods where the night is made hideous by
nervous Thomases and Marias. At any touch or war-
like demonstration on the part of its curious neighbors
the clockwork sets the claws going all at once at a tre-
mendous rate and there is a temporary rest for the

Twain’s scrapbook, the pages of which are already
mucilaged, and Lincoln’s device for getting vessels off

which, as occasion requires, are blown up and the ves-
sel raised.

There are innumerable inventions to prevent acci-
dents by collision on railroads. One of these patented
recently consists of a very elaborate device by means

presumably continuing on their way uninterrupted by
the chance encounter. There is another English in-
vention having much the same idea. The application
is different, however, for the front of the engines are
built wedge-shaped, with the wedge inclining more
to one side than the other, by which means at the
impact one train goes to one side of the track and the
other train to the otherside. Both trainsare derailed,
but the force of the collision is reduced and the loss of
life brought to a minimum. Besides these inventions,
there are modes of changing the shape of the features,
modes of operating every conceivable thing on earth
by windmills, modes of soaring through space, and
traveling through fire and water without the least dis-
comfort, modes of making steel and iron by simpler
processes than have ever been dreamed of which uni-
formly do not work, and hundreds and even thousands
of plans which have resulted in nothing but bother to
anybody who hkas had anything to do with thm. Cer-
tain methods have been patented for locating gold
and silver by means of divining rods. Even methods
of making gold are found. Here is an English recipe
for manufacturing gold :

*Cut whole wheat straws intolittle square snips the
width of the straw and mix this with a quart measure
of the grains. Measure out half a two-quart saucepan-
ful and set it aside. Fill the saucepan three-quarters
full of water and set it to boil over the fire. Pour in
the mixture and let it boil two and a quarter hours,
adding water at intervals. Then strain off the liquor
in thin layers in soup plates, and allow the same to rest
thirty-eight hours at a temperature of 46° Fahrenheit. |
Then slowly bake them dry and find the gold adher-|
ing to the plates.”

But of all the vast army of cranks who besiege the
model makers and the examiners of the Patent Office,
the perpetual motion fiend is the most troublesome of
all. It is he who goes into the model maker’s shop
with a wild look in his eye, and, after peering cau
tiously about and swearing the model man to secrecy,
brings out his senseless contrivance and setsit triumph-
antly on the work bench. He is the man of all men
whom the model maker dreads most. Fortunately a
recent order in regard to perpetual motion inventions
requires a working model to be shown to the examiner
before a patent can beissued in this class of inventions,

and it greatly simplifies the task of the examiner. He

listens to the enthusiasm of his visitor, and then
to imitation flowers where they couid be kiMed by

quietly asks for the model. Of course this does not
work, and when the inventor excuses the lack of con-
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tinuous action on some ground, he is told to bring it
in again when it is fixed. He leaves the room protest-
ing that it is all right. Sometimes hereturnsand some-
tiwes he doesn’t. When he doesn’t the examiner is
pleased’; when he does the same proceeding is gone
through again.

Many inventors have come near—very near—the so-
lution of the problem, but have not quite reached it.
There was one crank who walked here all the way from
Georgia. His perpetual motion machine consisted of
a tall framework of uprights. In this framework was
swung back and forth the trunk of a large tree. When
the butt end of the tree was swung from one side to
the other it struck a spring which was set loose and
pushed the tree back to theotherside. Thereanother
spring was set loose, and the action was supposed to
be kept up forever, but it wasn’t. Another man had
a scheme which was more expensive and elaborate.
He had a steam engine, a dynamo, a heat generator,
and water. The office of the steam engine was to run
the dynamo, that of the dvnamo to operate the heater;
the steamn wasto be generated from the water, and the
steam would run the steam engine. Apother man had
a propeller in the bow of a vessel. The propellershaft
extended ‘aft to a point opposite the paddlewheels,
where the power developed by the propeller was com-
municated to them. He said that the forward motion
of the vessel turning the propeller would develop
enough speed to turn ten paddlewheels of similar size.
Another man had a tipping board on a pivot, upon
which a little car ran up and down. When the little
car reached one end it released a spring, and the tip-
ping board was pushed up so that the car went back
again. This was accomplished, or was proposed to
be accomplished, by one spring winding another up
while it ran down itself. One of the most .ngenious,
perhaps, of these perpetual affairs is the invention of
G. H. Furman. It consisted of an inner and an outer
wheel. The edges of the cogs in the inner wheel were
filled with shot, and as they descended they were sup-
posed to fall on the outer wheel with such force as to
send it around until the shot caught in its curve and
fell again into the inner wheel.—N. Y. Sun.

_— et r-—
Improved Arms for the National Guard.

The conditions which are preseribed by the New
York State Board of Examiners as desirable, and in
some cases essential, in the construetion of a suitable
arm for use by the National Guard of the Statcof New
York have been published. This statement is pub-
lished in compliance with the following action of the
board of date of December 19, 1895 :

‘* Resolved, That the instructions relating to the
design and construction of rifles and their test be print-
ed and issued as a circular to proposing exhibitors of
guns, and that said exhibitors be allowed until March
2, 1896, to comply with the same.”

At said date, every proposing exhibitor will be ex-
pected to appear personally or by an acceptable repre-
sentative, or, should this be for any reason impractie-
able, he shall deposit his keys with the secretary of
the board at his office, 17 Adams Street, Brooklyn, N.
Y., on or before said date.

The board may waive any condition not deemed ab-
solutely necessary to the successful operation of the
guns ; but will in all cases assign a value to any pro-
posed form of rifle which will be the higher as said rifle
approaches more closely the ideal set forth in the cir-
cular.

The plan of test of guns submitted issubject to mod-
ification by the board, should such change be found
in its judgment necessary or desirable in view of any
difficulties that may arise in the execution of the
scheme as published; but itis not anticipated that any
important or extensive alteration of the plan outlined
will be made.

Schedule A relates to the fundamental principle of
construction of the army rifle ; schedule B exhibits the
method of testing proposed.

Full particulars may be obtained from a circular
which includes schedules A and B. This circular may
be obtained of the secretary, H. E. Abell, 17 Adams
Street, Brooklyn, N. Y.

>——®

-

THE two new United States battleships will be
named Kentucky and Kearsarge. In awarding the
contract for these two vessels to the Newport News
Ship Building and Dry Dock Company, at $2,250,000
each, Secretary Herbert encountered some opposition,
especially from influences that were directed in favor
of the Union Dry Dock Company, of San Francisco.
While it was the intention of Congress to have one of
the ships built on the Pacific coast if the terms were
reasonable, in order to carry out this intent Secretary
Herbert would be obliged to declare that the differ-
ence between the Newport News Company’s bid of
$2,250,000 for one ship and the bid of the Union Iron
Works, of San Francisco, of $2,740,000 for one ship was
only a reasonable difference, which he could scarcely
do in the face of the decision made by his predecessor,
Secretary Tracy, that this difference should not in any
case exceed 3 per eent.—Marine Record.
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A BICYCLE CHAIN RIVETING MACHINE,

Buiiders of bicycles have adopted, for the manufac-
ture of their chains, machines for hammering the heads
of rivets over instead of spinning them. By spinning,
the friction of the spinners against the rivets causes
the metal to adhere to the spinner, thus marring and
tearing the heads of the rivets. Also, with the spin-
aing machine, it is a very difficult matter to spin over
rhe hardened rivets which most of the bicycle deal-
ers require to be
used in their
chains. The riv-
ets are hammered
by means of a re-
ciprocating rotat-
ing hammer, also
by a rotating an-
vil held against
endwise move-
ment, in an anvil
carrier bolted to
the table or sup-
port between
which the chain
passes. The illus-
tration represents
an iwprovement
in that class of
riveting machines
designed to sim-
ultaneously head
the opposite ends
of the rivet, the
object being to
produce a simple,
convenient, and
effective machine,
containing few
varts, having a
large capacity for
accurate work,
and not liable to
derangement, at a
small cost. The
machine shownin
the illustration,
made by John
Adt & Son, New
Haven, Conn., is
arranged for
heading therivets
of bieycle chains. By removing the lower revolv-
.ing fixture it is adaptable for the riveting of arti-
cles which require riveting. The distance between
the revolving hammer and the table is sufficient
to allow the placing of fixturesthereon for the purpose
of holding the work, thus expediting its manufacture.
The largest chain manufacturers in this and foreign
countries are now using this machine, which has had
several years’ prior use as a plain riveting machine, i. e.,
without lower revolving fixture. It isalsolargely used
by skate manufacturers to rivet the runners of skates
to the foot pieces. During the last six months John
Adt & Son’s factory, F. B. Shuster, proprietor, the
manufacturer of these mmachines, has been worked to
its full capacity to keep pace with the orders for rivet-

THE JOHN ADT ELASTIC ROTARY
BLOW RIVETER.,

ing machines and patent automatic wire straighten- |

ing and cutting machines, a large one of which has
just been completed and shipped to the Washburn &
Moen Manufacturing Company, of Worcester, Mass.,
weighing nearly six tons and being about 82 feet in
length. 1t is capable of cutting and straightening
wire from % inch diameter and under and 21 foot
lengths down to 1 inch in length.

A WAGON END GATE FASTENER.
A simple and durable device for securely holding the
end gate of a wagon in place, and permitting of quickly

v R\‘\‘\\
BELL’S WAGON END GATE FASTENER.

loosening it for convenient removal, is shown 1 the
accompanying illustration, and has been patented by
Samuel W. Bell, of Waynesborough, Va. The end
gate slides loosely in cleats, extending through one of

. streptococcus,

which is a short screw rod with a nut on its outer end
and an eye on its inner end, and the eye is connected
by a rod with a link adapted to engage a projection
from the fulerum end of a lever pivoted in a bracket
attached to the other side of the wagon body. The
link is readily engaged with a recess in the outer end
of the lever, when the latter is swung outward, after
which the lever is swung inward close to the wagon
body, as shown in the illustration, thus drawing the
two sides of the wagon body toward each other to bind
the énd gate in place. As the screw eye may bedrawn
in by means of the nut, any slack in the link and
transverse rod may be readily taken up, permit-
ting of always closely binding the sides upon the end
gate, and, as the clamping lever is entirely on the
outside of the wagon body, it does not obstruct the
loading or unloading of the wagon.
—_— ———-tr—
Mercury Oxycyanide as an Antiseptic.

According to Drs. Monod and Macaigne, laboratory
experiments have shown that the antiseptic power of
a 1:200 solution of mercury oxycyanide is equal to, if
not greater than, that of a 1:1,000 solution of corrosive
sublimate. From the results obtained in upward of
four years of hospital and private practice, the au-
thors have come to the conclusion that mercury oxy-
cyanide may be advantageously substituted for mer-
cuaric chloride in surgical practice. In accord with
Tarnier and Vignal, they have found that a 1:200 so-
lution of mercury oxyvceyanide, fully as well as, if not
better than, a 1:1,000 solution of mercuric chloride,
prevents cultures from developing, killsthe microoes
already developed by cultures, and sterilizes an in-
fected body. To strengthen the evidence, they have
been careful not to employ in their experiments pure
cultures of streptococei or staphylococci devoid of
spores, and consequently presenting but a feeble re-
sistance, but dust from hospital wards, containing
various microbes, such as the bacillus pyocyaneous,
bacillus coli communis, and particu-
larly a microbe resembling the bacillus anthracis and
provided with spores, which resists a temperature of
212° Fah. The authors claim to have never met with
symptoms of serious intoxication from the solution
referred to. It should, however, not be employed for
irrigation when there is reason to fear that the inject-
ed liguid may be retained. The fact that mercury
oxycyanide does not attack steel instruments is also
of great practical importance, seeing that it thus be-
cowues possible to employ a single antiseptic agent for
all purposes in the course of an operation.—La Semaine

Médicale.
e~ el et e

Horseless Carriages and Sanitation,

So novel as yet is the mere idea of street traffic with-
out the aid of horse power that the minds of most per-
sons can hardly have touched the practical questions
involved in such an arrangement. We are not, how-
ever, wholly without evidence bearing upon this sub-
ject. The London Lancet says it is needless to discuss
the many economie, @sthetic, and social effects which
would follow even the partial disuse of the horse as a
draught animal. Another question, that of sanitation,
calls for more attention from us. Our stables without
the horse would be as pure as our homes if we were
ourselves visible only as figures of still life, waxen, or
ivory models. The stable pit filled with the defiled
bedding of our obedient and faithful four legged ser-
vant would be known no more to our senses. The
contagia bred in its midst and scattered in the dry
dust of summer air, to find their way within our sleep-
ing and sit ing rooms, would be only the remembered
signs of a past and primitive civilization. The germs
of glanders would not harbor and be hatched, as they
still occasionally are, in the stalls of overcrowded
mews. Thus far the margin of profit is on the side of
him who charges his vehicle with steam or electric
energy. Much remains to be done, and mueh can be
done, in this direction in order to insure not only the

[health of stabled animals, but of the human popula-
‘tion in or near mews.

The frequent and regular re-
moval of refuse is one important means to this end,
and by means of the methods, at once effectual and
simple, employed for this purpose in well kept stables
the work of cleansing can be carried out with ease and
completeness.

&+
&

A BOILER FIRE BOX FORMED OF WATER TUBES.

The illustration represents a fire box constructed en-
tirely of tubes, with their ends reduced to allow them
to be brought tight together, forming a flame-tight
tubular box, there being sufficient material in the
tubes where they enter the water legs or drums to ad-
mit of proper fastening by expanding in the ordinary
way. The improvement has been patented by Ed-
ward Ingleton, of Pottstown, Pa, Fig. 1 represents
the application of the improvement, parts being brok-
en away to show the construction, while Figs. 2°and 8
are plan and end views, showing the water legs or
drums and their connection with the tubes and the
boiler. At the bottom of the boiler, and separated
from its interior by a grate, is a water pocket, branch
pipes from which are connected with two lower wa-

-
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ter drums, in each of which is a serew adapted to be
turned by a crank to facilitate the removal of sedi-
ment.

The lower water drums are connected on each side,
by a series of circulating tubes, with a central upper
water drum, which has an upward and rearward incli-
nation, and anozzlesurrounds the opening leading from
the upper water leg into the boiler, the nozzle being
curved downward to such an extent that its lower end
will be below the water line, as indicated by the dotted
lines. A throat sheet is carried beneath the boiler,
forward of the water pocket, and short non-circulating
tubes, suitably capped, here form the rear side por-
tions of the fire box. The fire box is jacketed, there be-
ing a packing of asbestos, or other fire proof material,
between the jacket and upper drum, and between the
circulating tubes and the vertical walls of the fire box
jacket. Itis designed that this fire box may be readily
removed from the boiler for cleaning or for repairs by
breaking three joints only, removing the bolts from

INGLETON’S FIRE BOX FOR BOILERS.

the flanges of the water legs where they connect with
the head of the boiler and with the branches from the
water pocket.

OO
-

AN INEXPENSIVE, EFFICIENT CHIMNEY.

The chimney shown in the illustration is designed
to be built up of sections after the manner of drain
pipes, of clay or other suitable material, each section
having an inner wall forming the smoke flue, and con-
nected to the outer wall by ribs. The improvement
has been patented by Charles Engert, Humboldt
Street and Van Pelt Avenue, Brooklyn, N. Y. Fig. 1
shows the chimney in its relation to the floors and roof
of a building, Fig. 2 representing a plain section and
Fig. 3 the top section, which has an outside flange to
receive the turned-up edge of the tin or other roof
sheathing, and thus make a tight weather joint. The
lower section is preferably long enough to reach from
the basement floor to the floor above, and has bottom
holes extending entirely tbrough it, through which
the soot mmay be removed, while other perforations, ex-
tending only through the outer wall of the section,
in the side flues of the chimney, afford means of venti-
lation, there being similar openings in the top section
above the roof. The several sections are connected
by a suitable cement, and on each floor are suitable
projections to facilitate making connection with the
funnel of a stove or heater, each connection communi-
cating with an inner, upwardly bent auxiliary flue de-
livering into the main inner flue, and not interfering
with the draught of the aux1hary flues below. This

f w
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ENGERT'S CHIMNEY.

cbimney provides for efficient ventilation, may be
quickly built, and the sections break joint in such
manner that there is little likelihood of an imperfect
joint through which fire and smoke may pass.
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AN IMPROVED STONE DRESSER.

For quickly and accurately dressing stones to any
desired configuration, the machine shown in the ac-
companying illustration has been invented and pat-
ented by Richard Aronstein, Mogollon, New Mexico.
Adjustable clamps upon suitable columns support two
horizontal arms upon which are fitted to move two
slides rigidly econnected with each other by a rod and
a screw shaft, and in the slides turns a shaft which,
with the other shaft and rod, forms a support for a
longitudinally sliding] crosshead on the lower end of
which is clamped a stone-striking machine, preferably
in the shape of a rock drill. The crosshead, with its
striking machine, is moved longitudinally by a beveled
gear wheel nut on the screw shaft, in mesh with a bev-
eled gear wheel turning on a stud on the crosshead,
the wheel having a handle to be taken hold of by the
operator. The upper shaft has a longitudinal keyway
engaged by a key on a gear wheel in mesh with a
wheel turning on a stud on the crosshead, the latter
wheel having a handle, by turning which gear wheels
at the ends of the shaft actuate bevel gear wheel nuts
on screw shafts secured to the horizontal arms. The
nuts turn in bearings in the slides, so that by turning
the handle the operator feeds the crosshead toand
from the work.

CURIOUS TOPS.

I amin the habit of bringing home from my travels
a few playthings, which, put away in a drawer, afford
pleasure to my little nephews. Being desirous one day
of getting a little order into this collection, I found
therein a number and variety of tops thatsurprised me,
and I set them aside. The idea occurred to me to ex-
amine them in detail and to compare them,and, in do-
ing so, I was struck no less by the ingenuity of the
manufacturers in introdu-
cing anelementof novelty

2. Whip Tops.—I know of but two characteristic
types of these—the common one (Fig. 6), whose conical
form is one of the oldest known, and the ‘‘ mushroom ”
(Fig. 7).

3. Peg Tops.—These are the tops of collections:
the “short point” top (Fig. 8), the ‘ long point” top

ARONSTEIN’S STONE DRESSER.

(Fig. 9) and the *‘flat ” top (Fig. 10). Fig. 11 shows a
variant of Fig. 8. The cord, instead of being free, re-
mains fixed to the top while, at the same time, allow-
ing it to spin.

These varieties do not differ in form only, but are
thrown differently. The short point top is held in

the hand, the point downward and the forefiuger rest-
ing upon the stem, and is thrown by a downward mo-
tion of the arm (Fig. 8A); the long poiut top is held
inverted, the pointinthe air, and, in throwing it, the
arm describes a semicircle, from back to front, like the
hammer of the blacksmith (Fig. B). The flat top is
held with the arm lowered, and is thrown with a hori-
zontal motion, analogous to that of the ricochet, in
drawing the cord toward the body (Fig. C).

4. Humming Tops.—In this category the rotary mo-
tion is given by the cord drawn rapidly with one
hand, while the top is held in place. The ‘*Dutch”
top is held in a handle provided with an aperture
with which either engages the upper part of the pro-
longed axis (Fig. 13) or its point (Fig. 14), and from
which it is disengaged after it has been set in action
by the cord. These tops are generally of wood and
are hollow. They are often called * humwming” tops.
A top of an analogous system (Fig. 15), but of metal
and provided with a movable cover, is sold as a sugar
plum box. The axis is held by a piece in the form of
an elongated C provided with two apertures.

In other systems the bearing point is taken upon
the top itself, or else the top around which the cord
is wound and its axis are interdependent. The pro-
longation of the axis enters a sort of sheath or han-
dle in which it revolves freely, and which is held in
the hand while the cord is unwound. Sometimes,
again, the top is loose upon the axis, the extremity
of the latter being held for throwing, and, when the
top is freed, the axis being carried along in the revo-
lution. The * Eiffel Tower” top (Fig. 16) belongs to
the first type. The penny top of the shops (Fig. 17)
and many other analogous ones have the axis iude-
pendent. To this second type belongs also the ‘*acro-
bat” top (Fig. 18), save that the axis, arrested in its

revolution by a notch,
takes on a rectilinear mo-

into a plaything so ancient
and so simple in its primi-
tive form than by the scien-
tific interest of certain of
the combinations realized.

I have adhered to the
strict definition of the top,
that is, a revolving body
held in equilibrium upon
its vertical axis through
the rotary motion that is
given it, and have thus had
to exclude several very cu-
rious playthings, and es-
pecially the ‘‘air turbine”
and the ‘‘magic box,” as
well as various others
in which the object set in
revolution is not a top,
properly so called, but a
fly wheel whose axis is held
by supports.

I have divided my tops
into two great classes :

I. Those which revolve,
as I may say, simply in
order to revolve, or, in
other words, those in
which one has had in view
merely the rotary motion
and the momentary equi-
librium resulting there
from. Ihavedivided them
into different catagories
according to the way in
which the rotary motion is
given them.

II. Those in which the
rotary motion is applied in
order to produce another
effect — optical, acoustic,
mechanical or otherwise.

I. SIMPLE TOPS.

1. Tops Set in Motion
by Hand.—This category
comprises the teetotums.
I have, in the first place,
the ordinary teetotum, set
in revolution through the
upper part of the axis.
That of Fig. 1 has the pre-
tension, I think, to repre-
sent{a dancingdervish with
arms swinging. The ‘‘top”
teetotum (Fig. 2) differs
from the preceding, in that
the fingers grasp it by the
point. The ‘“domino” or
‘“die” teetotum (Fig. 3)
may be used for different
plays. The *centrifugal
teetotum (Fig. 4) and the
‘“cyclone” teetotum end

tion upon the cord or
sword blade that carries
it.

In the ‘‘Protean” top
(Fig. 19) the glass cone
that forms the top is held
at the moment at which
the cord is drawn by a
movable axis independent
of it.

Finally, in the ‘‘gyro-
scope” top (Fig. 20), the
rotary motion is given to
the interior flywheel in
holding the external ring
in hand.

5. Tops of Various Sys-
tems.—The top having a
to and fro motion (Fig. 21)
is very ingenious. With
one hand is held the small,
frame beneath, in which
the axis turns freely, and,
with the other, the cord
whose extremity is fixed to
the axis, and alternating
rotary motions are then
given the top. After the
top hasbeen set spinning,
it is left to itself, when
the cord winds up in the
little cage, and the top re-
volves freely.

The ‘ Flora” top (Fig.
22) is likewise set in mo-
tion in a peculiar way. It
is mounted upon a screw
thread, and takes on the
motion of the upper axis,
which revolves in a curved
piece held in the hand.
After the cord is unwound
the axis is arrested, and
the top unserews and con-
tinues to spin. The petals
of the fanciful flower that
it represents open under
the action of centrifugal
force, the flower expands
and then gradually closes
under the action of small
springs when the motion
begins to slacken.

I have two air tops, one
of which, called the
¢ Aolian,” isshown in Fig.
23 and theother in Fig. 24.

The spring top (Fig. 25)
merits special mention on
account of the simplicity
of its operation. It is too
well known to need a de-
seription. In a variant of

the list of these forms of
the top.

CURIOUS TOPS.
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it (Fig. 26) the spring
is applied beneath, at the
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lower part of the axis that serves as a bearing point
for the top. This latter is nothing more than a ring
provided with four wings. When the spring is freed,
the top rises slightly in the air, and then falls back
to the ground and continues its revolutions. In
another variant (Fig. 27), the spring is also beneath,
but forms part of a support upon which the top is
capable of continuing to revolve. I have also a spring
top (Fig. 28) that is very well balanced and spins for
a long time. The helix has likewise been applied to
the setting of tops in motion. The ‘‘Archimedes”
top (Fig. 29) is a simple disk provided with a point.
A traveler forces it to descend along the helix, from
which it escapes in revolving. In another top, called
the “ Alternative,” the motion is inverse, and it is
the helix that is displaced vertically (Fig. 30). The
top, held in the hand by a sheath loose upon the
axis, thus takes on its motion. The rack has been
employed in various playthings, for setting in revo-
lution an internal flywheel that actuates them. I
know of no application thereof to tops, properly so
called.
II. COMPOUND TOPS.

Many of these have been described in these pages,
and Tshall confine myself to mentioning them. I shall
add a few words of explanation to those that are, per-
haps, unknown to our readers.

1. Acoustic Tops.—Among the tops that I have ar-
ranged in the first class, ail those that are hollow pro-
duce more or less acoustic effects. They whistle, sing
or hum under the action of the air in the apertures
with which they are provided.

Other tops have been more especially devised with
a view to the production of harmonic sounds. They
often have a simple play of reeds giving a single tone.
In the wooden peg top (Fig. 31), a variant of No. 2, the
play of reeds is at the upper part, and the spinning of
the top produces a draught of air through properly
arranged apertures. The same is the case in top No.
32, the cheap model of the shops. The play of reeds
is here in the interior.

In model No. 33 the axis is independent of the body
of the top. Itcarries a flywheel which is provided
with wings, and that revolves in the bell shaped por-
tion. The air is thus projected upon a diaphragm
with which the shell is interdependent and which
carries the play of reeds. The sound is greatly rein-
forced through this arrangement. In the specimen
that I have preserved, the external form is that of a
pleasing Tyrolean woman.

The ‘‘harmonic” or * choral ” top (Fig. 34) produces

changing tones. The principle of model 35 is different.
The axis terminates in a sort of claw that renders it
immovable, and a revolution of the top is established
upon the axis that remains fixed. The latter carries a
tongue that strikes a play of reeds carried by the. top,
and the result is an air analogous to that of the music
rattles sold under the name of ‘‘rivoltellas.”
. 2. Optical Tops.—I mention in the first place the
‘“ spectral ? top (Fig. 36) serving as an advertisement
to Pears soap. It is a simple cardboard disk carrying
lines figured in black upon a white ground. When set
in motion in a good light, the conecentric circles as-
sume the colors of the spectrum, and the order of
which is reversed according to the direction of revo-
lution.

Ishallnot enter into a scientific discussion of this ex-
periment. It would require me to take up the entire
theory of the vibrations of the retina under the in-
fluence of colors.

The ‘‘chameleon ” top (Fig. 37) was one of the first
to popularize the effects of the Helmholtz colored
disks. It is a spring top. Various systems of tops,
almost identical and under various denominations,
independently of the colored disks, have produced
new effects always due to the persistence of impres-
sions upon the retina, through open spaces in card-
board fixed upon needles, etc. The top shown in Fig,
88 is what is called the ‘‘dazzling” top. What is
called the ‘‘enchanting” top (Fig. 39) lends itself to
various optical experiments. The point revolves up-
on a support, and, thanks to this arrangement, the
rotary motion and equilibrium persist for a long time.

3. Tops Producing Magnetic Effects.—The *‘induc-
tion” top (Fig. 40) has already been described in these
pages, as has also the ‘*magneto-electric” one (Fig.
41). The *Sultan” top (Fig. 42) is a small one with
a very light spring. After it has been set spinning
there is placed near the axis a magnetized bar to the
rounded end of which it adheres and continues its
revolution while suspended in the air.

4. Tops Producing Dynamic Effects. —The “hy-
draulic” or ‘‘water jet” top is shown in Fig. 43, and
the ‘“screw spinning ” top in Fig. 4. The ‘ puppet™
top (Fig. 45) consists of a disk set in revolution upon
a pivot by means of a movable handle and a cord.
Above is suspended a jointed puppet made of card-
board. The projecting radii of the disk strike the
feet of the figure and cause it to dance a sort of jig.
Fig. 46 represents the ‘“ carrousel ” top. A small table
carries the carrousel, upon the axis of which there is
a disk provided with bristles. The top being in its
equilibrium of revolution, the carrousel is placed near

it, when the circular brush rubs against the striated
conical portion of the top, and the carrouse! enters
into a rapid motion to the musical sound of the top,
which is provided with a play of reeds.

5. Various Tops.—The ‘ gyrograph” top (Fig. 47)
consists of a metallic disk of some little weight ele-
vated upon quite a long point formed of a sharpened
lead pencil. The top is spun upon a sheet of paper,
and, as it is difficult for it to assume a vertical equi-
librium, the pencil point draws spirals upon the paper
that may be varied by interfering with the top’s mo-
tion.

The ‘ stork,” also called the ‘* parachute,” top (Fig.
48) is formed of a series of cones that set into one
another. When the upper one is removed, after hav-
ing once been set spinning, the little cones of various
colors separate and revolve around it.

Next came various dancing tops, such as the
* waltzer” (Fig. 50) and the “dancer” (Fig. 49). The
‘“ waltzer,” shown in Fig. 51, is very graceful and of a
pleasing effect. The motion is given with a single rev-
olution of the cord upon the part forming a hollow
pulley at the foot, and is transmitted to an internal
flywheel. The body of the dancer is carried along
through the impulsion, and every time that the roller
under the second foot touches the ground there occurs
a displacement of the axis and a waltz movement.—J.
J., in La Nature.

———— - ——

Some Shortcomings of the New Army Rifle.

Prominence has been given to reported defectsin the
new small arm, the modified Krag-Jorgensen gun
adopted by the army ordnance office. Gen. Flagler,
the army Chief of Ordnance, says the most serious de-
fect developed by the trial of the gun in service has
been the occasional rupture of the cartridge case near
the head, causing an escape of gas, and interfering
with the convenience and self-possession of the firer.
This has been met principally by a change in the con-
struction of the cartridge by thickening the base of
the cartridge to remove the line of weakness. A good
many officers complain of the inaccuracy of the sights.
The principle of the present sights will not be chang-
ed, but an imnprovement will be effected by experimen-
tal firings at the armory to correct graduations of the
sight and the fixed alignments for drift at the 500 and
1,000 yard ranges.

Many of the infantry officers have complained that
the absence of a wind gage on the gun prevents as
close shooting as might be obtained with it on the
target range. Gen. Flagler says: ‘The object of all
target practice is to enable the soldier to shoot betier
in battle. While it is obvious that the wind gage
might in some cases enable the marksman on the tar-
get range to hit the bull’s eye oftener, it is equally
obvious that this would not train the soldier to shoot
better in a battle because he cannot and will not use
the wind gage in battle, except possibly in rare cases
where special marksmen would shoot at an individual
enemy at long range. It is much better that the
soldier should be trained to use therifle on the target
range in the same condition that he will be compelled
to use it in battle. Even in the exceptional case men-
tioned, it is probable that the soldier would obtain as
good results by allowing for wind in his aim as he
could by unknown and estimated distance, and it is
therefore better that the soldier should be trained to
make this allowance on the target range. In nearly
all firing in battle such allowance is not required, be-
cause at long ranges the soldier shoots at a long, hori-
zontal line, not at an individual enemy, and at close
range, where no allowance is necessary, the sight makes
allowance for drift.”

Among the improvements made are the raising of
the safety lock pin, the replacing of the straight cut-
off spring by a coiled spring and spindle, and the dis-
continuance of the bluing of the parts of the bayonet,
as the heat of the niter bath was found to injure the
temper of the blade. Among the changes to be made
are: The muzzle is to be rounded, inside and out, as
on the Springfield rifle ; in the cocking piece a cut will
be made on the upper side, so that the safety lock may
be operated to prevent the belt from turning when
the arm is not loaded, desirable especially for cavalry ;
the stock will be lightened by two holes bored in the
butt and by a cut in the barrel bed beneath the posi-
tion of the sight; the hand guard will be extended fur-
ther to the rear over the front portion of the receiver,
to afford better protection to the hand from the heat-
ed parts. The department has encountered some
difficulty in securing suitable steel for gun barrels.
The manufacturers had some trouble in meeting the
requirements, which had been increased in severity
over the old condition for similar material. The army
rifle will not be abandoned in favor of the Springfield
gun, as has been reported. If any change is made, it
will be made in the adoption of a still smaller caliber,
although most ordnance officers maintain that the limit
has been reached in the present, the 0'30 caliber rifle.

AN inch of rain falling upon an area of one square
mile is equivalent to nearly 17,500,000 gallons, weigh-
ing 145,250,000 pounds, or 64,844 tons.
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Cycle Notes.

In the recent maneuvers in the French army, in
which bicycles were used, both pneumatic and solid
tire wheels were ridden. Out of twenty-five wheels.
half were equipped with pneumatic tires and only one
puncture was reported, while quite a number of the
solid tired wheels had spokes broken on account of
the inflexibility of the tire.

A canvass has been made by wheelmen to find out
what railroads in the East transport wheels free.
Among these roads are the Baltimore & Ohio, New
York, Lake Erie & Western, the New York, Ontario &
Western, the Delaware, Lackawanna & Western,
Long Island, West Shore, Central Railroad of New
Jersey and the Philadelphia & Reading.

The coming cycle show, in Madison Square Garden,
New York City, whichopens on January 18 and closes
on the 25th, will be, beyond all doubt, the most com-
plete exhibition of cycles and things pertaining thereto
that has ever been held. In a larger sense than ever
before, the show will be of great immportance, as deal-
ers and manufacturers from all parts of the country
will visit it.

Bicycles have been admitted into the grounds of the
exclusive Botanical Garden in Regent’s Park. They
must not, however, be brought near the museums and
conservatories.

Dr. Conan Doyle on Cycling.—‘ When the spirits
are low, when the day appears dark, when work be-
comes monotonous, when hope seems hardly worth
having, just mount a bieycle and go out for a good
spin down the road, without thought of anything but
the ride you are taking. I have myself ridden the
bicycle most during my practice as a physician and
during my work in letters. In the morning or the after-
noon, before or after work, as the mood o’ertakes me,
I mount the wheel and am off for a spin of a few
miles up or down the road from my country place. I
can only speak words of praise for the bicycle, for 1
believe that its use is commonly beneficial and not at
all detrimental to health, except in the matter of be-
ginners who overdo it.”

A paper published in Germany, called the Fahrrad
Export, is a cycle trade paper with every article and
advertisement printed in German, English, French,
Spanish and Russian.

An electrical vulcanizer is now being introduced by
a large manufacturer of bicycle tires. The vulcaniz-
ers are built of 110 volts standard incandescent cur-
rent. If any other voltage is used, a transformer is neces-
sary. It may be attached to the ordinary lamp socket
by providing wires from the vulcanizer to the socket.
Where proper care is exercised, any repair man of
average intelligence ought to be able to make satis-
factory repairs with it.

The Empress of Austria, who has a reputation as
a horsewoman, now rides a bicycle.

A race was recently run in France in which no ma-
chine was entered which was not twenty years of age
or more.

One of the latest bicycle sundries is a kind of hip-
pocket or leather pistol case fitted close to the handle
bar. So many attacks have been made upon wheel-
men, even upon the well-traveled roads of New Jersey
and Long Island, that many of them are now carrying
revolvers.

Cyelists should see that their shoe laces are fastened
before mounting a machine ; for, as in skating, a loose
lace may cause a bad fall.

Tricycles are becoming very popular in the French
capital for winter riding, and many French ecycling
firms are making a specialty of the tricycle for winter
use.

The Coney Island cycle path has now been lighted
throughout with electric light, so that many riders
are now enabled to make the trip who could not oth-
erwise have done so. The path continues to be well
patronized by riders, and the Shelter House, at the
Coney Island end of the path, has been inclosed in
glass, and it is heated by stoves.

During the recent strike of the trolley car men in
Philadelphia few cared to ride in the heavily guarded
cars which were run. All the bicycles in the city were
put into requisition, and the wheelmen had a decided
advantage over their brethren.

The street railway company of a Western city has
resolved to suspend the running of the horse cars, ow-
ing to the fact that the bicycle has diminished their
profits.

Wood tubing is now being made in small quantities;
only one wheel has now been built with it. Nearly
two pounds of weight will be saved in every frame.
It is impossible to break or buckle the wood without
enormous strain. It is also impervious to water,
and is not affected by heat or cold. A steel joint
has been devised which is as reliable as the brazed
joint of a steel frame. Of course, the supply of
the raw material is inexhaustible. The tubing is
made up of a number of sections of wood fastened to-
gether.

A sextuplet has been seen on the streets of Paris.
It was built for track use. It weighs 1560 pounds
and is six and one-half yards in length.
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THE LIGHT DRAUGHT COMPOSITE GUNBOATS,
(Continued from first page.)

The vessel once in motion, the weight of any marine
growth, assisted by the characteristic exfoliation of
the copper plating, would cause its release, and in tais
very simple natural evolution we have a means of
making these vesseis more extensively independent of
coal pilesand docking facilities than their sister ships,
while assuring them a much more extended radius
of action—limited in the twin screw boats to the possi-
bilities upon their coal supply, measured in the single
screw, sail-powered boats principally by a matter of
provender, for the spread of 11,165 square feet of can-
vas is deemed sufficient to assure a sailing speed equal
to that of the best steaming conditions.

-G

THE NEW TORPEDO BOATS.

A second triple addition to the mosquito fleet of the
United States navy has been provided for in the act of
Congress of March 2, 1895, appropriating for the con-
struction of torpedo boats Nos. 6, 7 and 8, the indi-
vidual cost of which, including govermental superin-
tendence, preparation of plans, and the provision
and installation of ordnance outfit must not exceed
$175,000—a wmoderate allowance, which, but for present
prices and skillful management of design, would be
impracticable.

With the completion of these and the three other
boats authorized in 1894, the service will be possessed
of eight craft of this order, representing four periods
of constructive and engineering progression within
the past six years. Of their kind, that of torpedo
boats pure and simple, the new vessels will be the
largest in the world and unexcelled by those of any
other nation, while in point of speed and weatherli-
ness they will closely approach the more formidable
torpedo boat catcher—features demanded by our bro-
ken coast line.

With a displacement of 180 tons, they will be 170
feet between perpendiculars, with an extreme water
line beam of 17 feet upon a mean, normal draught of
5 feet 6 inches. The hulls are models of the most re-
cent practice ; with an easy razor-like entrance and a
long fine run below water toward the screws. The
‘“tumble-home,” which begins just forward of the
midship section, increases afterward, where it broadens
out over the propellers, giving a very full water line
area of shallow draught. This flat form of stern pre-
vents the settling so common to torpedoboats under full
power, while holding to the water in all conditions of
weather and preventing racing of the screws.

The boats will be built of steel. The armament will
consist of three 18 inch torpedo tubes on swivel mounts
and of four 1 pounder rapid-fire guns. Six hundred
rounds of ammunition will be allowed for the guns,
while four automobile torpedoes—the type yet unde-
termined—will be provided ; the spare one being car-
ried in a steel stowing case on the starboard beam.
The torpedo discharges will be arranged on the main
deck, two forward and one aft, the forward tubes
being placed slightly en echelon, admitting of con-
siderable athwartship fire in addition to the extended
field of action of each on its own side. The after dis-
charge will be on the center line, and will have an un-
hampered sweep of 280 degrees. This emplacement is
devoid of ‘“dead angles,” and gives an all-around dis-
charge of great scope.

The conning towers, of which there are two, will be
near the bow and the stern, each about 35 feet from
its respective end. Hand steering gear will supple-
ment in the forward tower the steamn mechanism com-
mon to both towers, affording one more chance in case
of mechanical failure.

The forward tower will be surmounted by one of the
1 pounder guns, to be worked from a gallery on the
after side. The three others will be mounted along
the sides, two on the port and one on the starboard.

The freeboard forward is carried up to a height of
12 feet 6 inches, adding 1aterially to the sea-go-
ing qualities of the boats while yielding increased
berthing space for the crew and a housing for some of
the forward mechanisms.

So important is speed in this type of craft that fifty
per cent of the total displacement will be absorbed by
the boilers, engines and appurtenances, and the mag-
nitude of this amount may best be appreciated when
it is known that this allowance is just double that for
the motive mechanism of the commerce destroyers
Columbia and Minneapolis.

The engines, which are of the triple expansion sort,
each in its own water-tight compartment and actuat-
ing a separate screw, are very fine exawmples of power
and compactness, beautifully balanced, with a very
nice distribution and division of weights. With a
common stroke of 18 inches, impelled by steam at a
pressure of 250 pounds to the square inch, supplied by
three water tube boilers that flank the engine space—
two forward and one aft--the two 6 foot manganese
bronze screws will be driven by the engines at the rate
of 395 turns a minute, developing an indicated horse
power of 3,200, and driving the boats through the wa-
ter at a speed of 26 knots an hour.

The normal coal supply will be 12 tons, with a total
bunker capacity of 60.

There will be no search lights, but the boats will be
lighted by electricity; and natural ventilation will be
ample to insure comfort under all conditions of service.
Folding boats will be carried.

The officers will be aft, while the crew will be pro-
vided for in the forecastle and just below on the berth
deck. Excepting the captain and engineer, who will
have separate state rooms and bunks, the two other
officers, the four machinists, and the sixteen seamen,
each in a common country, will sleep in folding berths,
easily turned out of the way to afford added space and
comfort when not in use.

No premiums are offered for increased speed, and,
with the well-known governmental margin of safety,
the penalties for decreased speed need not be feared;
while even a more excellent performance may reason-
ably be hopea for.

One boat will be built by Moran Brothers Company,
of Seattle, Washington, for $163,350, and the two
others will be built by the Herreshoff Manufacturing
Company, of Bristol, R. 1, for $144,000 apiece.

—_— .t —
Science Notes,

Anthion.—The Chemische Fabrik, of Berlin, says
the Revue Universelle, has recently put upon the mar-
ket an oxidizing substance, the properties of which
have been long known to chemists. It is the persul-
phate of potassa, and is prepared by electrolysis in
submitting a solution of sulphate of potassa to an elec-
tric current. There occurs an oxidation and a deposit,
at the positive electrode, of the persulphate, which
is, in fact, less soluble than the ordinary sulphate,
while hydrogen is disengaged at the negative elec-
trode.

There is obtained a very light precipitate which
readily crystallizes through solution in warn water,
and which in cooling yields brilliant erystals having a
reflection comparable to that of motber-of-pearl. These
crystals are sold by the Berlin works under the name
of “anthion.” This substance, like all bodies whose
stability is not perfect, is a remarkable oxidizing agent
either in neutral or slightly alkaline solution.

It is!employed in dyeing and serves for decolorizing
indigo and various other substances. It is also used
for bleaching fabrics. But its greatest utility, without
doubt, is the application that can be made of its pro-
perties in photography. The difficulty of removing
the hyposulphite of soda in excess that has served to
fix photographic images is well known. However pro-
longed be the washing, a certain quantity of the hypo
always remains, and it is precisely this salt that gradu-
ally, in time, deteriorates the best prints.

Anthion exerts its oxidizing action upon the hypo-
sulphite with advantage, and, abandoning its oxygen
to the profit thereof, converts it into tetrathionate.
The modus operandi is simmple. A preliminary wash-
ing is done as usual in order toremove the greater part
of the hyposulphite of soda. The negatives are after-
ward immersed for a few minutes in a solution contain-
ing no more than a half per cent of anthion, and all
that remains of the hyposulphite is converted into
tetrathionate, that is to say, into a. substance that is
no longer a reducing agent.

Solidified Gelatine.—Gelatine possesses the curious
property of becoming insoluble in contact with formic
aldehyde, and, at the same time, of preserving perfect
transparency. Gelatine rendered insoluble, or ‘* petri-
fied,” to use a more appropriate term, resists water,
acids, and alkalies. It resembles celluloid, but hasthe
great advantage over the latter of not being inflam-
mable.

We have here, then, a new product very easy to ob-
tain, possessing interesting properties and destined to
play an important role in the industries.

The gelatine used is the ordinary article found in
commerce. The formic aldehyde is what is commonly
called *formol,” *formaline,” and ‘ tannaline.” The
commercial product is a 40 per cent solution of formic
aldehyde in water. It is a colorless, sirupy liquid of a
pungent odor. The vapor is not inflammable, and it
is a powerful antiseptic.

In order to obtain moulds of statuettes, ete., we take,
for example, two pounds of good white gelatine and
steep it in a quart of water for a night. The next day
the whole is melted over a water bath. For deli-
cate mouldings, the solution is diluted with a little
water.

The mould, which may be made of plaster, clay, or
metal, having been prepared, the formic aldehyde is
poured into the melted and slightly cooled gelatine.
The whole is well stirred with a wooden spatula in
order to obtain a homogeneous mixture. The latter is
then poured into the mould and allowed to cool. After
the object is taken from the mould it is finished by im-
mersing it for a few instants in a concentrated solution
of formic aldehyde, or, if it is too large for immersion
in the solution, its surface is painted therewith. Un-
fortunately, objects obtained with the gelatine alone
are transparent and resemble glass.

By previously adding to the gelatine some finely
sifted zinc white mixed with a little water and alcohol,
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and in operating in the same way, beautiful imitations
of white marble may be obtained.

By mixing the oxide of zinc with appropriate colors,
objects of all shades may be obtained, and, by properly
arranging the colors, veins, strie, spots, etc., may like-
wise be produced. The solidified gelatine may be used
for imitating mother-of-pearl, tortoiseshell, amber,
coral, etc., and for the manufacture of toys and arti-
ficial flowers.

Antinonine.—The large manufacturers of colors in
Germany are paying more and more attention to the
production of antiseptics, and a French exchange men-
tions in this line a new product obtained from such
manufacture, viz., potassiuin orthodinitrocresolate,
which, it would appear, is destined to render great
services.

Messrs. Harz & Miller have published in the Miin-
chener Allgemeine Zeitung an account of their experi-
ments with this new compound, which they call by the
more practical name of ‘* antinonine.” A solution of 1
part to from 1,500 to 2,000 parts of soapsuds assures the
destructionof all the ordinary vegetable parasites with-
out injury to the plants. On another hand, Mr. Aubry,
superintendent of the Experimental Brewing Station
at Munich, has found that antinonine permits of pre-
serving yeast for a long time, and which, without such
treatment, rapidly decomposes. The yeast, moreover,
does not lose its power of producing fermentation,
even when very concentrated solutions of antinonine
are used, say 15 parts to 100. The new antiseptic is
inodorous and of a relatively low price.

Argon Thermometers.—Mr. W. R. Quinan, in a
recent paper, dwells upon the advantages offered by
argon as a mono-atomic gas, in the manufacture of
high temperature thermometers, over the hydrogen
and nitrogen generally employed. It remains for
physicists to study Mr. Quinan’s proposition..

Electricity in the Manufacture of Wine.—The Italian
vintagers, says the Electricien, are congratulating
themselves upon the use of electricity in the manufaec-
ture of wines. Through such an application it is pos-
sible to modify the bouquet and the very nature of
the crop, and also to correct the effects that are
so apparent in the California wines, which are much
too heavily charged on account of the richness of the
soil. But the value of electricity in the wine making
industry does not end here. In an Algerian establish-
ment in which the work of the Arabs is uncertain and
not very satisfactory, there has been installed a com-
plete electric plant, which takes charge of the whole
business. By means of a steam engineand a dynamo,
there is effected, in the first place, the lighting of the
wine presses, and the current actuatesin addition seven
motors, of from two to ten horse power each. One of
these motors actuates a sort of dredger, which gathers
up the bunches of grapes piled up on the ground and de-
posits them in the presses. The latterare set in motion
by three nther motors. As for the other motors, they
are directly coupled to centrifugal pumps which tun
the wine.

Kauri Wood Pavements.—An experimental wooden
pavement has recently been laid in one of the streets
of this city. The material is kauri wood, the product
of a dense West Australian conifer, the Dammara Aus-
tralis. The blocks, 83 X 4 X 9 inches, are sawed in
Australia and sent hither by boat. The wood is ex-
ceedingly heavy, reddish in color, and resinousin odor.
The blocks are laid in a bed of molten piteh, superim-
posed upon an ordinary concrete foundation. The
final surface is gravel and cement.

This kind of pavement has not hitherto beenlaid in
the United States, though it is considerably used in
Europe, and Piccadilly in London is paved with it. The
experimental pavement has been laid with the hope
that its excellency shall lead to its substitution for
asphalt in the avenues now paved with that material.
The agent of the Australian countractor asserts that the
blocks of kauri wood can be worn down to one-six-
teenth of an inch before they need to be removed, and
says that his principal is ready to pave Fifth Avenue
with this material and guarantee it for fifteen vears.

A New Nitrated Fertilizer.—Mr. Camille Faure re-
cently made known to the French Academy the dis-
covery, due to the development of the electrie arts, of
a new nitrated fertilizer adapted for agriculture on a
large scale and remarkably cheap. It is a question of
cyanate of calcium, Ca (CA:0),. which, up to the pre-
sent, has existed in small quantities only in labora-
tories, and which has suddenly become a very im-
portant substitute for the nitrate of soda that is im-
ported at great expense from foreign countries. Tt is
even richer than the soda in assimilable nitrate. As
cyvanate of calcium is an oxidized substance, it does not
necessitate the use of a great amount of heat in its pro-
duction. All the manufagcturing operations are per-
formed in one and the same electric furnace, in which
a mixture of limestone and coal is submitted succes-
sively to a direct preliminary heating at 1,500° C., and
afterward to an electric superheating at 2.500° C., in
the presence of pure nitrogen in large excess, and finally
to an oxidation by the air, the oxygen of which is re-
tained by the product. while the nitrogen carries the
heat due to oxidation to the electric chamber.
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THE INVENTIONS OF ALFRED ELY BEACH,

The biography of Alfred Ely Beach which appeared
in our last issue described the busy life of one who
figured as an inventor, engineer, and editor, filling
each role with equal credit. To those who knew him,
to those who have benefited by his work in the edi-
torial chair, and to the younger generation who have
the world’s work pressing more and more heavily upon
them, a deseription of some of his inventions will be
welcome and inspiring.

We have stated that as an inventor he committed
the error of being two decades ahead of his genera-
tion, and when we go back to the old records of his
work, it is interesting to see how much he did years
ago in the fields of mechanics and of engineering which
only to-day is being adequately used and exploited.

Mr. Beach is widely known as one of the early in-
ventors of a typewriter, and his machine of forty years
ago shows many of the points of the present accepted
type of instrument, notably the basket or pot arrange-
ment of the type rods. His idea in producing this ma-
chine was to enable the blind to print works and com-
munications in embossed letters for their own use.
This gave him a very difficult problem to solve, that of
causing a male and a female die tomeetaccurately with
the paper between them, so as to emboss letters there-
on on the same plan as that followed for notary seals.
A great point is made about the alignment of the modern

be able to collect by machinery the letters from the
mail boxes of the city. He proposed to establish un-
derground a system of pneumatic tubes, traversed by
cars which would fit the tubes with comparative tight-
ness and through these tubes he proposed to drive the
cars by the pressure of air urged by blowers. The
idea to-day is so feasible that it really seems asif there
was nothing to stop its successful application.

Mr. Beach proposed the widest possible extension of
this system, and it is quite within the probabilities
that some analogous process of collecting the mails
may yet be adopted in this city to do away with our
present slow method.

We present in these illustrations, made years ago
under his own direct supervision, the system so
clearly that but little deseription is needed.

The letters and packages were to be delivered to
cars from revolving hoppers whose revolution was
effected by pins on the edges of the cars striking the
vanes. In one of the cuts the official is shown dis-
tributing letters into the hoppers, which transfer
them to compartments in the car below. By remov-
ing the striking pins a car could be sent through
without making collections. Delivery was effected
by tripping the hinged bottom of the car, also by a
striking pin. To receive cars coming out of the

tubes. air cushions were provided.
A receiving and delivering station is shown under

were to be of wood. On one side of the street the ele-
vated way is carried on columns, on the other it is
supported by brackets attached to the wall of the
building. Here we have one of the first presentations
of an electric road erected on the lines of the present
structures. 1t is curious to note that the first of the
New York elevated roads was carried by a single row
of columns central to the track, just as shown in this
old illustration of the Beach elevated road.

These iilustrations of the pneumatic system with de-
scriptions were published as early as 1867, the year of
the public exhibition of the system at the fair of the
American Institute.

We have seen that Mr. Beach was not content to
stop at pneumatic transportation on the small scale
demanded by the conveyance of letters, and that he
conceived the bold idea of extending the invention to
the transportation of people, believing that it was
practicable to construct a large tube and to blow cars
through it at high speed, the cars carrying passengers
or merchandise. Visitors to the American Institute
Fair, held in the old Fourteenth Street Armory, in
the city, in 1867, will remember the pneumatic railroad
suspended from the roof and running from Fourteenth
to Fifteenth Streets, which is shown in one of our cuts.
During the progress of the fair this railroad was kept
in constant operation, and carried, it is safe to say,
thousands of people.

THE ORIGINAL TYPEWRITING MACHINE, FOR WHICH THE GOLD MEDAL OF THE AMERICAN INSTITUTE WAS AWARDED IN 1856.

typewriter, but the problem of securing correct align-
ment is simple compared tothat of making the two em-
bossing dies of the Beach typewriter meet with requisite
accuracy. We illustrate the original Beach typewriter,
and would call our readers’ attention in its construec-
tion to the features since developed and used in the
modern typewriter. In the center we have the familiar
“pot” or “basket” formed by the type rods. The lower
set of type bars in action have one by one their ends
carrying one kind of die thrown up, and simultaneously
the corresponding die of the upper setis thrown down,
and the two by mutual impact, like two fingers, emboss
the paper as it is fed between thein.

This machine dates back to 1856 and has been aptly
characterized in the history of the typewriter as ‘ the
first device of any sort in the way of positive improve-
ment.” Asa mechanical movement the action of the
two sets of type bars is very interesting. A fuller ac-
count will be found in our SupPPLEMENT No. 574.
While 1856 is the date of the public exhibition of this
machine, Mr. Beach had attacked the problem in
1847, producing then a typewriter embodying many of
the principles of the machine of to-day.

The subject of street car traction occupied him next,
and thirty years ago he invented cable traction sys-
tems. During the last years of his life the constant
passage of the Broadway cable cars in front of the of-
fices of the SCIENTIFIC AMERICAN showed him in
some sense the fruition of his early work.

Our next illustration shows some features of the
pneumatic mail system, by which Mr. Beach hoped to

the old Lovejoy’s Hotel on Park Row. The tube is
seen crossing the basement near its ceiling. Six re-
ceiving hoppers lead into it from the first or ground
floor, and a delivery hopper projects from its bot-
tom. Instead of lamp post boxes, hoppers were pro-
vided, automatic in operation, whence letters were
collected by the passing cars.

Subsequently, in 1870, he built, in the basement of
the building at 260 Broadway, a section of iron pipe
eight inches in diameter and about a thousand feet
long, which was highly glazed inside to form a per-
fectly smooth surface. One end of the pipe terminated
in a large box, from which a second pipe led to the ex-
haust pipe. As the air was exhausted from the box, a
strong current was carried through the pipe. If a
letter or small piece of paper was dropped into the
pipe, the current of air carried it freely and certainly
to the receiving box. This was made very large, and,
as there was no current there, the letters would in-
variably drop to the bottom, and, by a system of
double doors, were easily removed. The simplicity of
the idea was its noteworthy feature. Hundreds of ex-
periments were tried, resulting successfully in the
transmission of the letters.

Mr. Beach also designed an endless canvas trough
to be carried along like the present cable system
through a tube under street lamp posts, and thereby
become a continuous means of communication from
the street post to the post office.

Another interesting illustration shows the pneumatic
system applied to an elevated railway. The tubes
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The tube. 114 inches thick, was made of wood in
fifteen layers, glued together. It was 6 feet in dia-
meter and 107 feet long. The car, which was open at
the top, could carry ten people. A helix fan, 10 feet
in diameter and 12 inches pitch, making 200 revolu-
tions per minute, propelled the cars. The car fitted
the tunnel approximately, the windage not being suf-
ficient to interfere noticeably with its action.

The New York Tribune, in outlining the great pro-
ject of providing the city and environs with pneu-
matic dispatch tubes for mail, says that * letters might
be sent up town as high as Forty-second Street and
replies received almost with the speed of telegraphic
messages.” This describes almost exactly what isnow
done in Paris, New York and elsewhere, where pneu-
matic dispatch rivals the telegraph in speed.

The next thing was to try this railroad on a prac-
tical scale, and Broadway was selected as the field
of operation, where, by the use of the Beach shield,
of which more will be said later, a circular tunnel
was driven under the street without disturbance of
the pavement and without the knowledge of those
who daily traversed the ground above the scene of
operation. A tunnel some two hundred feet long. cir-
cular in section and eight feet in diameter, was made,
was equipped with a comfortable car, and in the base-
ment of the building on the corner of Warren Street
and Broadway was installed an immense rotary blower.
The blower was kept in rotation in one direction al-
ways, and by shifting the valves was caused to act
alternately as a blower or as an exhauster, driving the
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car back and fortk in the tunnel. Electric signals
were provided to notify the engineer of the time for
changing the valves. An annular space or windage
of about an inch across existed between the car and
tunnel. The curved entrance to the tunnel was built
of cast iron plates, the rest was of brick.

Hundreds of trips up and down this experimental
line were made by the car, it being proved that the
system of tunneling was a complete success and that

the direct pneumatic propulsion of a car in such a
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RECEIVING AND DELIVERY STATION OF THE PNEUMATIC

POSTAL SERVICE.

tunnel could be practically effected. The system of
railroad, however, never reached a more extended de-
velopment than this.

The tunnel and shield are still there undisturbed for
over twenty-tive years.

It is curious to note that the enormous development
of pneumatic transportation in this and other cities,
on the line of Mr. Beach’s work, has taken the direc-
tion, not of increasing but of diminishing the size of
conduit. Stores and cities are now served by pneu-
matic conveyance for small packages and letters and

similar purposes by means of tubes but a few inches
in diameter. 1In New York, Paris and other cities, a
very large development has been given to the pneu-
watic systemn for the transmission of special messages,
and by using very light cylindrical boxes and restrict-
ing the system to the transmission of very light ob-
jects, cars have been entirely dispensed with, the
friction between the box and tube not being sufficient
to prevent the system from operating.

Comparatively few people realize that Broadway is
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Close of the Atlanta Expositions

The Atlanta Exposition closed on December 81, 1895,
and the exhibits are now being rapidly removed. 'T'he
chairman of the finanece eommittee states that when
all tne debts are paid; the exposition will eost
about $200,000, or less than 10 per cent of the money
expended on the fair, This includes the original stoek
subscription and the appropriation of the city. This
result is regarded as highly satisfactory. It is esti-
mated that the iminediate advantage to Atlanta in

L Ii ’ | B

HE PNEUMATIC RAILWAY AS EXHIBITED AT THE AMERICAN INSTITUTE FAIR

IN 1867,

g

now traversed by pneumatie tubes for the sending of
telegraphic dispatches. The extensive use of the sys-
tem in dry goods stores is more familiar.

In Philadelphia the system of the pneumatic dis-
patch has been very highly developed and applied in
the postal service, and the ideas of Mr. Beach can
there be seen carried out to their logical development.

TAcoMA claims the Pacifiec coast record for the out-
put of its lumber mills during 1895, the total being
about 115,000,000 feet.

© 1896 SCIENTIFIC AMERICAN, INC.
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THE PNEUMATIC ELEVATED RAILWAY DESIGNED BY MR. BEA

IN 1867.

the money expended here by the exposition visitors
amounts to $5,000,000, and that the ultimate benefits
to the city and cotton States are immmeasurably beyond
this or any other conservative figure which could be
made. Some of the State buildings have been pur-
chased for club houses and other purposes.

Hampshire Earthquake.

An earthquake of sufficient force to awaken people
from sound sleep and shake buildings was felt at Han-
over, N. H., at 4 o’clock, January 6.

New
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Sorrespondence.

Improved Packages Wanted for Honey.
To the Editor of the SCIENTIFIC AMERICAN :

I write this to enlist inventors, if possible, in a new
field for the exercise of their genius.

I am a honey producer, and I find that there has
been but little improvement made in placing our honey
upon the market in new and popular packages.

We have our little pound packages of comb honey,
which are desirable and can scarcely be improved.

But a greater portion of our California honey is
thrown from the comb with the centrifugal honey ex-
tractor, and is shipped in liquid form in 60 Ib. tin cans
to Eastern and foreign markets.

It is safe to say there is no natural food product
that has so much nutriment and healthful properties
in so compaect form as honey. Honey caters to the
taste of all classes and conditions. Still. there are
multitudes of people who never get a taste of this de-
sirable sweet.

The sirup of the sugar cane can be manufactured
in various grades of sirups, sugars, and into confec-
tions a very multitude. Liquid honey, on the con-
trary, has never advanced beyond the tin can, the
glass jar, or the jelly tumbler. The reason is found in
the fact that there arve difficulties connected with the
manipulation of honey that are pot encountered in
the manufacture of the various products from cane
juice. 1If heat up to the degree of boiling water
is applied to honey, its flavor is destroyed. and the
color of even the whitest honey is rendered dark
and unattractive; therefore, a great degree of heat is
not to be entertained.

Nearly all pure honey granulates, or candies, as bee
kkeepers express it. This is a molecular change, and a
gentle heat restores it to liquid form. In its candied
state. it never gets beyond a plastie, salvy condition;
and when it candies in a glass jar, it has the appear-
ance of lard, which is detrimental to its sale.

Honey candies in a low temperature. Suppose the
temperature that surrounds the honey were carried to
that degree known only in experimental purposes,
would it have any further molecular effect ? Oragain,
many liquids are solidified under enormous pressure.
What would be the effect upon honey ? If it could be
solidified by these or any other methods, aside from
heat, honey could come into competition with the con-
fections made of other substances. There is no record
that these experiments have ever been tried upon our
product.

If honey cannot be solidified. still there is a chance
to give it to the public in a small, popular package
that partakes of the natureof a confection. Our ideas
for such a package naturally turn toward glass or
tin. But glass is teco fragile and too expensive; tin
too expensive, and having the additional feature of a
baking powder can or pill box. If not too expensive,
a gelatine capsule of unique form, and large enough to
hold a few ounces of honey, to be sold for a nickel or
a dime, would come nearest to an ideal honey confec-
tion.

Inventors from the above can gather what is needed,
and may be able to aid a large and growing industry.
There is another quality in honey that also calls for
experiment, and that is, the elimination of the coloring
pigment in our darker grades of honey. Water-white
honey, such as comes from our wild sages, is most at-
tractive for table use, while the darker grades are rel-
egated to manufacturing purposes. If by some pro-
cess of filtration, all dark honey could be reduced to a
lichter shade, the value would be enhanced.

If inventors desire to experiment, honey can be ob-
tained in the leading grocery stores of almost any
citv. It is advisable, however, to avoid the liquid
that is put up in jars and tumblers, and purchase only
comb honey and drain it, or procure the honey direct
from some local producer.

With the above suggestions, I trust our inventors
can devise something that will aid an important in-
dustry. J. H. MARTIN.

Sec. Cai. Bee Keepers’ Ass'n, Bloomington, Cal.

—B>o
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The Non-Refillable Bottle Question.
To the Editor of the SCIENTIFIC AMERICAN :

In an editorial of the SCIENTIFIC AMERICAN of No-
vember 30, you refer to the desirability of a non-re-
fillable bottle and quote the conclusion of a prominent
firm to the effect that, granted such a bottle is in-
vented, it is still possible and probable its object would
be defeated by boring a hole in the bottle and thus
refilling it and the hole closed and concealed.

To my knowledge there are hundreds of devices in-
vented to accomplish this object, and inventive minds
are at this hour still working on this problem.

It is but fair, since the original suggestion of the de-
sirability of such an invention emanated as a result of
the loss experienced by distillers and bottlers, and who
may be said to have **fathered ”? the idea, that a dis-
cussion of the requirements and objections pertaining
to such an invention be conducted through the

Scientific Qumervican,
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true idea may be had of the conditions which such a
device must fulfill.

There are nearly three hundred patents on devices
to accomplish this purpose, and the fact that none
have been adopted is very conclusive proof that none
are suitable and shows that the conditions to be ful-
filled are not clearly understood by the inventor.

On the other hand, there is reason to believe there
does not exist a unanimous opinion, either as to the
requisite conditions, or even to the commercial value
of such an invention among those who would reason-
ably be expected to adopt it.

It is quite impossible to discuss the construction of
the device, as that lies with the inventor himself, but
we may state certain conditions, and, in advancing'my
views, which I do in all humility and with no idea of
presumption, I do so hoping that it may tend, by a
free criticism of my opinions, to develop certain con-
ditions to which the inventor may look as a guide in
his work and which may be unanimously accepted as
embodying the requisite features adaptable to the pur-
poses desired. If a recognized standard is once ob-
tained, it will be a most important step.

First, it must be composed of material unaffected by
the contents, and this will exclude all such metals as
aluminum, brass, etc.

It may be of glass or of mica, as only hydrofluoric
acid affects either, and here let me say that that fact
might be urged as an objection parallel to the boring
idea.

Secondly, the working parts must be protected from
the insertion of a wire, ete., to prevent possible tam-
pering with the same.

Thirdly, it must be commercially strong and dura-
ble.

Fourthly, it must be cheap.

Now, as to its insertion into the bottle, cements are
objectionable, on account of their solubility and incon-
venience in handling during bottling. It must be ar-
ranged so that it is quite as easy to insert the device
as to cork it.

Let us see what tests it mnust successfully withstand :

First, the egress of the lignid must be free, and the
freer the better, but if not free enough, it is a decided
objection.

Second, shaking the liquid into the bottle must be
impossible.

Third, refilling by submersion in free liquid impossi-
ble.

Fourth, refilling with the bottle in any position by
severe pressure or exhaust or pressure and exhaust al-
ternately impossible.

Such are the conditions which are to be sought and
attained by the inventor as to its practicability.

In view of the extent of the subject, it may be bet-
ter if I withhold other features of secondary import-
ance in the device affecting its value and adaptation
by the trade for some other time.

The point I wish to make, however, is that the ques-
tion is of vital importance to many struggling invent-
ors, and that a proper discussion of this subject will
tend to show from now on that it is of the greatest im-
portance to them and the accomplishment of their
task that certain conditions are to be recognized by
them, and that these conditions be universally ac-
knowledged and accepted uniformly by the trade.

In this way many an inventor will be spared the em-
barrassment of probable loss by knowing that his de-
vice is fatally deficient in some respect.

If the conclusion of your correspondent is correct,
which we hope to show it is not, the sooner it is
known the better.

I trust you will kindly counclude to publish this,
and, if desired later on, I shall have further tosay. 1
would respectfully request my name should not be
published, but, if desired, you may use my initials.

Brocklyn, November 29. 1895. J. C. G.

[Most of the points of our correspondent are well
taken, and we hope that his letter wiil lead to a suc-
cessful solution of the problem. We do not regard the
safety bottle in the light of a *‘ chimera,” but we think
too many inventors have failed to actually make an
experiment with bottles made for use. A working
model in a case of this kind seems to be desirable for
purposes of experimentation. We believe our corre-
spondent is mistaken in regard to the number of
patents issued, as we understand that there are only
about a hundred patents that belong to this particu-
lar class.—ED.]:

Qualifications of a Nurse,

A physician, in speaking of the qualifications of a
nurse.to a Pittsburg Dispatch reporter. said,amongoth-
er things, that she ought to have her fivesenses, sight,
hearing, feeling, smell, taste, in a healthy, active con-
dition. Sight, that she may be able to read directions
or read aloud to the patient, and watch the change of
countenance. A quick sighted nurse will not need to
wait until the sufferer has asked for aunything in
words. She will, from the motion of an eye, or the
lips. or-a finger, all in a moment know what is wanted.

Hearing, that she may catch the faintest whisper, and

repeat every request. Feeling, that she may detect
any change in the heat or dryness of the skin of the
patient, and not use any application which will either
scald or heat or cause a chill with cold. Smell, that
she may detect the least impurity in the atmosphere
of the room, or in giving medicine, notice if there be
any mistake. Taste, that she may not offer food unfit
to be used, or good in itself, but cooked in such a way
as to be disgusting to the patient. She should be an
experienced cook, so as to prepare such food as the pa-
tient requires.

How to Find the Keynote of Auditoriums.

In an article in the American Journal of Science Dr,
Ephraim Cutter gives the following directions for as
certaining the key note of auditoriums.

I. Sing the major scale of

£
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=100 m, in a rostrum position facing the audiea=s cr
empty auditoriumn. Usecare to sing each note with
the same power ; that is, with a medium voice uni-
formly as to loudness. Then observe which note is
more resonant than any other note (only, if the ob-
server sings, let hin or her not get excited). This
note is the keynote. Test by singing this note near
a piano with damper raised. If the piano an-
swers back better to this note than any other note (for
the chords and overtones will be heard), it is the key-
note.

Tune an instrument of the violin family so that one
of the open strings will be 'in the supposed keynote ;
then sing it and the instrument will respond audibly.

I1. If an organ is present play the scale of C natural
on the pedal diapason alone, giving each note an
equal force. Observe which note is most resonant
and this note will be the ‘‘keynote,” to be tested as
above.

II1. Or play this C major scale on an open piano
and note carefully the effect. When the keynote is
struck, there will be a liquid reedy tone imitating an
organ tone. This is the keynote.

IV. Another way, practiced by Senator W. M.
Stewart and (it is said) by Cicero, is to station a man
at the other end of the auditorium, who raises his
hand and lowers his hand acecording as the voice rises
and falls, but keeps it stationary when the voice is best
audible, and the speaker then voices his utterances in
that kevnote. The Senatorsaid he did this not know-
ing the rationale, and Cicero was probably in the
same condition.

V. When on the platform,the way the writer tells if he
has struck the keynote is to observe the effect on his
audience and himself. The most common - r
keynote of auditoriums is F. He usually be- | A o
gins in that key. If it is the keynote, only
three or four words suffice as to the audi- [—4
ence, which shows by attitude and attention that it
hears what is said. Three or four words suffice to the
speaker, because he finds that he speaks with ease and
feels his voice to impinge on the farthest walls. If he
does notfind theseresults, his pitch is raised orlowered
till he obtains them.
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Defects of Battleship 'Texas,

Secretary Herbert gave out on December 31 a formal
statement concerning the result of the recent official
inspection of the second class battleship Texas, the ves-
sel built_by the government at the Norfolk Navy Yard.
The statement was submitted to the President at the
Cabinet meeting by Mr. Herbert before being made
public. The prepared statement is as follows :

The inspection board has spent several days on the
Texas, carefully investigating the vessel herself, the
machinery, guns, etc. They recommend quite a num-
ber of changes and improvements, among others that
dockirg keels be fitted one on each side, such asare now
provided for in all new battleships; that various
bracket plates be stiffened when a convenient oppor-
tunity occurs; that additional watertight doors be
fitted to facilitate communication between fire rooms
and in passing coal from one side of the ship to the
other. The feed pumps are not efficient. They also
recommend various changes in the piping, so that any
pump can supply any boiler.

The packing in the joints of the hydraulic appli-
ances having deteriorated, leaked so that it was im-
possible to maintain the necessary pressure to operate
the 12 inch guns in the turrets. Inthe hydraulic pump
room the leakage of steam from these joints created a
heat that made it impossible for the men to remain.
The board suggests that the hydraulic appliances as
they are be put in proper condition, in order to fairly
test their efficiencv. Work is also necessary on the tur-
rets, ammunition hoists, electrie firing appliances, ete.
The location of the 12 inch magazines between the fire
rooms is bad for storing powder, being too hot. The
board states that this defect can be readily remedied.

The Texas will be sent to a navy yard, and all the
deficiencies pointed out will be remedied. and when

columns of your admirable paper with a view that a not oblige the weak patient to exert the voice, and to this is done she will be a first class ship.
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A TROPICAL GARDEN IN NEW JERSEY.

Scientific Jmevican,

charming children are quietly and complacently seated.

One of the most beautiful spots in this part of the | Mr. Nash’s garden contains many other beautiful
country is at Cliftou, N. J., where, through the in-|specimens of other varieties of plants.

genuity of Mr. S. C. Nash, a little corner of the tropics

We show in another view some specimens of the

has been, as it were, mysteriously transported and |Papyrus antiquoram or paper plant, which grows

dropped down in this occa-
sionally frigid region. Mr.
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soms above the quiet surface of the pool. As some
evidence of the attention that has been attracted to
this garden, it may be mentioned that illustrated de-
seriptions of the garden have been published inseveral
of the leading horticultural papers, in English where it

has attracted great attention.

Nash has particularly devot- &
ed his attentions to the Vic- ’
toria regia, which is some-
times seen in this country un-
der glass, but which he has
boldly brought out into his
garden pool, where it flourish-
es and blossoms like an ordi-
nary garden plant. The do-
mestication of the Vicioria is
not, however, so simple a mat-
ter as it seems: for, even
though the domed glass roof
is dispensed with, one of the
principal features of the
greenhouse is surreptitiously
introduced, although itis not
visible to the eyes of visitors.
The water of the pool in
which the plants grow is too
cool, even during our hot
summers, for the Victoria to
flourish in, and Mr. Nash has
skillfully introduced under
the surface of the water coils
of pipes, by means of which
the water may be warmed to
any desired temperature.
The pool in which the Vie-
torias grow is two feet deep
and has sloping sides formed
with a concrete bottom eight
inches thick. There are four pits, each eight feet
square, filled with soil for the plants, which grow with
such luxuriance that the leaves cover the whole po»ol,
which is about 100 feet by 50 feet. A single plant will
sometimes have twenty leaves and several blossoms at
one timme. The plants are raised from seeds which are
started in the greenhouses during the early part of
March. The plants are generally moved out into the
pool about the middle of May, provided the weather
has become sufficiently mild at that time. They
are generally protected by a temporary sash until

THE PAPER PLANT
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in all its beautiful luxuriance in a neighboring pool.
It grows wild on the marshy banks of rivers in
Abyssinia, Syria, and Sicily, but is said to have dis-
appeared entirely from Egypt, where, in ancient times,
it grew abundantly along the Nile and afforded a ma-
terial used to write upon, as we write upon paper. The
plant has large and abundant root stocks, which spread
in the mud and throw up numerous stems from five to
ten feet high, the lower portion being submerged. As
cultivated, it has considerable merit as a decorative

(PAPYRUS ANTIQUORAM),

plant, its tall, naked stems bearing delicate green um-

Test of a Battleship
Turret Plate.

A plate representing 415
tons of 8 inch turret and
barbette armor of the battle-
ship Iowa and the armored
cruiser Brooklyn was tested
at the Indian Head Proving
Grounds January 8, with re-
sults unsatisfactory to the
manufacturers, the Carnegie
Steel Company. Two big
ports were cut in the plate
tomake it represent as nearly
as possible a port plate of
the 8 inch turrets of these
vessels. Only one shot was
necessary to determine that
the plate was not up to the
standard. A 6 inch armer
piercing projectile of the
Wheeler type, weighing 100
pounds, was fired at the big
steel target with a velocity
of 1,700 feet a second. Tke
contract for the group which
this plate represented re-
quired that the shell should
do no greater damage than
merely to crack it, but after
the shot was fired an examin-
ation disclosed that the target
had been broken into three pieces. There was noth-
ing further to be done, and Captain Sampson, Chief
of the Naval Bureau of Ordnance, and the other
officers who witnessed the test returned to Washing-
ton.

The result of the test will cause the temporary rejec-
tion of this group of armor, but a second test will be
made, which is likely to prove more successful for the
Carnegie Company. The plate which fared sobadly was
of inferior quality and it is said that it did not fairly
represent the other plates in the group. It was selected

O

THE VICTORIA REGIA RAISED AT CLIFTON N. J.

about the beginning of July, when the frame is re-
moved.

The leaves of the Victoria are from five to seven feet
in diameter, and the edge of the leaf turns up a dis-
tance of several inches, and they have such a spread of
surface that they will sustain the weight of the heav-
jest man, In the photograph which we reproduce two

bels of slender branching peduncles. Though aquatie,
it may be cultivated in pots, if freely watered.

One of the most beautiful plants grown by Mr. Nash
is the Egyptian lotus, a photograph of which we ex-
pect to publish in a forthcoming number of the Sup-
PLEMENT. It is a giant-leaved flowering plant, which
grows out of the water and raises its leaves and blos-

© 1896 SCIENTIFIC AMERICAN, INC.

for the test because of its inferiority, in accordance with
the policy of the Ordnance Burean to choose for this
purpose the specimen which is believed to be the
weakest in a group, the idea being that, if the poorest
plate can stand the severe test prescribed by the
bureau, the others must necessarily be able to with-
stand a greater striking force.—N. Y. Tribune.
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PATENTED INVENTIONS.
Engineering,

SMELTING FURNACE.—Hermann Hu-
ber, Kansas City, Mo. This improvement provides a
charging device comprising a hood with self-closing doors
over the mouth of the stack, a track extending through
the hood and over the eharging tloor, the wheeled vehi-
cles traveling on the track haviug gectional fleors and
trunniens peing carried by each section, which muy be
opened when desired to discharge the load into the stack.
The improvement enables the operator to properly pre-
pare the charge previous to its introduction into the
stack, and make an even and uniform distribution of
the charge in the stack.

RECENTLY

Railway Appliances.

CAR FENDER.— Henry Kramer, Jr.,
New York City. This device comprises a body section
for attachment to the car, with which is pivotally con-
nected a jointed receiving section, the jointed members
Hf whieh have an automatically operating lock latch.
ihie recetvitig déetion ix iigrmdlly 1i€ld near the track,
dnid has at its fronf end a eishioried erods bar; bt wheii
an object met by the movinig car falls on the bed or tiet
of this section, the forward end of the framié becomes
upwardly inclined, forming a pocket in which the object
will be retained. The device is simple and inexpensive,
may be readily transferred from one end of the car to
the other, and when not in use may be folded up against
the dashboatd:

CArR CoUPLING.—Alonzo Kelly, Har-
risburg, Pa. This improvement relates to the Ja’n'n'ey
type of car coupler, arranged to readily and safely couple
with the knuckles in either open or closed position, or
one open and the other closed. The knuckle has an
elongated pivot opening through which passes the pivot,
the elongation of the opening being in line with the
coupling d¥m of the knuckle, and there is also a bottom
extension oii tle dr&whead “ith 4 foi‘\\at‘d flange
adapted to support the lower enids of tité horns of the
opposite drawhead.

DumpPiNG CAR. — Mexico Van Pelt,
Moundsville, West Va. This is an improvement on a
formerly patented invention of the same inventor, pro-
viding for a carriage or dumping platform on the flat
body of the car, and shiftable laterally for tilting to dis-
charge its load. The invention includes several novel
features, with improved means of securing and locking
the carriage or movable dumping platform on the body of
the car while traveling, and for shifting the dumping
platform laterally to discharge the load.

Agricultural,
CANE PLANTER. — Antonio M. R. y

Aguiar, Havana, Cuba: This is a machine adapted to
make a furrow of different depths, as required; or to
make two fultrows side by side in the shape of a letter
W, planting two pieces of canie slmultaneousty therein.
withotit touching each other. The machine carries sufll-
cletit catie to plant a considerable area, and cuits the cane
in equal lengths for planting, the lengths being varied as
desired withiout difmounting or changing the parts of
the apparatus, atid the pleces of édne being dropped hor-
izontalily into, the furrows at regilar distdnCes, A cov-
erer closes the furrows, the plow aild coverer beifig
raised independently or together, and the machine has a
marking device:

Po1soN AND FERTILIZER DISTRIBU-
fait.—John W. Randall and Alonzo R. Kibbe, New
Richmionid, Wis, Parls green or other poison, and
plaster of Paris or othet fertilizer; elther singly or in
combination, may be readily applied by this distributer
to potatoes, cotton, or other growing vines, the machine
being readily adjustable to regulate the quantity and di-
tection of the discharge, and insuring a regular and con-
stant feed of the material used. The powders in the
hopper are fed by stirrers and a feed disk in regulated
quantities to a fan, whence they are sent by the blast
through hose Bections and spreaders to the rows of
plants with a contintious, certain, and uniform distri-
bution.

InsEcT POWDER D1sTRIBUTER.—John
R. Brown, Eau Claire, Wis. A bellows constitutes the
base of this machine, and on the bellows is a poison re-
ceptacle with valved delivery pipe, the operation of the
bellows revolving a wheel to break up any lumps in the
powder, which is fed in finely pulverized condition to the
delivery pipe. A slide valve, adjusted by a set screw,
regulates the quantity of poison delivered, the feed being
proportioned to the speerl with which the bellows is ope-
rated, and the delivery of the poison being entirely uuder
the control of the operator, so that none need be spilled
between plants, the machinebeing operated as desired on
each plant.

BEET HARVESTER.—Albert Philipp,
Stanton, Neb. This is a machine designed to first cut off
the tops of the beets and then remove their bodies from
the ground. The frame of the machine is of strong and
simple construction, and supports at its front a cutter, in
advance of broad tread wheels or rollers, a second cutter
with upwardly curved apron following the rollers, while
following the second knife and its apron are diggers to
which are attached a sifter or riddle. The apron dis-
charges the beet tops laterally, and the diggers and sifter
pull out and screen the beets from the earth, so that they
lie exposed on its surface.

Miscellaneous.

HEATER. — Frank McCarty, Martin’s
Ferry, Ohio. This heater is designed to burn coal, gas,
coke, or other fuel, without danger of accidental spill-
ing or discharging the burning fuel. and is adapted for
use in cars and buildings. The fire pot is contained in an
inner casing, which is surrounded by an outer hot air cas-
ing having inlets in one side wall and the rear wall, a
damper being pivoted between the two inlets to close
either one. In case of an accident to the fire pot the
gases or burning fuel cannot pass into the air chambers
and ducts,

MERIDIAN DETERMINING DEVICE.—
Marnn C. Rlce, Lawrence, Kansas, This is an attach-
ment for a0 efigitieer's transit, surveyor’s compass, plane
table or level, conmstmg of & s#t-tional tube with two
longitudinal axis, one of the parts being mountcd on afl
axis at right angles to the longitudinal axis and having
twelve hour subdivisions, and the other part having dia-
metrically opposite pin holes and a vernier scale. The
attiChnient faeilitates determining the variations of the
needle dha fixitig the ttue theridian, and by special appli-
cation of a sun dial may be uséd to determine the eorrect
time of day. For the latter service the devicé wili be
made in attractive formandalsoin shape for a pocket
piece. Initsuse on a transit, as a latitudeand longitude
instrument, the declination and refraction are computed
tn eonnection with the Nautical Almanac.

AUTOMATIE CtsTERN FILTER. — Wil-
liam H. Cox, Cynthiana, Ky: 1t this filtet the water is
first strained, then aerated and afterwatd filteredl thiee
different times before entering the cistern, the filter being
thoroughly drained immediately after each rain, so that
it cannot freeze in winter, and the sediment being
washed out through the back of the casing. 'The filtering
migtérial is held in the lower end of a casing in which is
4t inlet thbe, ah outlet tilbe, #n intermediate conductor
and lateral tubiilar Eonnettions between them, there being
a float and valve attachment for regiilating the eotirge
and discharge of water through and f¥vm the filter.

Fouping UMBRELLA. — Frank G.
Grove, Luray, Va. The ribs of this umbrella are made
Ini seetions adapted to slide on each other, the lower slid-
dble Se6tions having luge on their inner ends which,
whii the iimbielia i8 éollapsed, ate accommodated in a
sepace between the shaff and & éollar fixed in the tubular
shank. The umbrella wheén t‘:ollapsbd may be tied to-
gether in a small package or placed in a guitable bag:

AUuTOMATIC FIRE EXTINGUISHING ME-
cHANIsM.—George W. Cofran and William J. Murray,
Baltimore, Md. This invention provides a chemical me-
¢hanism in e6mbination with fusible holding wires and
gis generating aiid distributing devices, a hand-operated
valve cmmectiné‘ a water supply and severing the fusible
connections, whereby thé gas i générated sid flows into
the sprinkling nozzles. The nozzles havé fusiblé €over-
ings, and alarm devices are connected with the fusible
devices by trip mechanism, the severing of the fusible
connections setting in operation the alarm devices.

TrunNk.—Florence I. Leonard, Arling-
ton, Ga Thisis a trunk adapted for summer or outing
trips or for ordinary travel, and has a lower series of
drawers extending from end to end, with shorter upper
drawers and a commodicus hat box, with trays which
are o arranged that access may be obtained to any one
of them without disturbing the others.

Co N VEYER.—Scott Webber, Pigeon
Cove, Mass. An endless traveling slotted platform, ac-
cordimg to this Invention, 18 mounted on two sets of rolls,
a stationary frame carrying one set and a swinging frame
the other set, there being means for rotating some of the
rolls in the stationary frame, and projections on the rolls
engaging recesses in the slots of the platform, while the
swinging frame may be raised and lowered. The con-
struction is very simple and may be readily manipulated
and arranged to load into vessels irrespective of the rise
and fall of the tide.

8ecuriN¢ WHEELS TO AXLES.—Wil-
liam F. McQuivey, Seattle, Washington. According to
this improvement, locking plates pivoted on the wheel
hub are adapted to close over a screw in the axle end,
while a fastening cap secured to the hub engages the
outer faces of the locking plates to hold them closed. It
is a glmple device for attaching or removing the wheel,
and can be operated without the use of tools and with-
out solling the hands, adding neatness to the appearance
and finish of the wheel, and locking the wheel 8o secure-
ly to itg axle that it cannot be removed.

VEHICLE DASHBOARD. — Charles R.
Steele, Opelousas, La. This dashboard has double
walls, forming a chamber to receive two rollers, one
above the other, a lap robe on the lower roller extending
through an opening to be conveniently unwound as re-
quired, while an apron or boot is secured to the upper
roller and also extends through an opening in the dash-
board to cover and protect the lap robe from rain, etc.
The construction is simple and inexpensive, and the lap
robe and boot may thus be conveniently stored when not
nuse,

SAW SUPPORT.—Alva J. Deetz, Sisson,
Cal. This invention provides a device for conveniently
holding a saw in proper position to permit a single oper-
ator to saw down a tree, the invention consisting of a
saw table held on a bracket mounted to turn on a shaft
journaled on spikes driven in the tree. On the top of the
table are recesses in which fit guide wheels engaged by
the back of thesaw blade.

PAD orR TABLET FOR HoLDING METAL
LeEarF.—Alexander M. Fraser, Red Bank, N. J. This
pad has detachable tissue fly leaves held between its
sheets and readily removable, the fly leaves carrying the
gold or metal leaf and having at opposite sides plain por-
tions forming stubs, and uncovered by the metal leaf to
permit them to be conveniently handled while being re-
moved from thepad or tablet and while the gold or other
metal leaf is being applied in use. The device is de-
signed to greatly facilitate the handling of the leaf and
prevent waste.

SLATE CUTTER. —Samuel P. Glunt,
Union City, Ind. This is a tool for the use of slaters, en-
abling them to readily and quickly trim the slate as re-
quired, and make nail holes previous to placing the slate
on theroof. The invention provides a knife mounted in
a suitable frame to be readily operated by a lever, the
knife having two separated parallel cutting edges, caus-
ing the cut particles of slate to give way readily in cut-
ting a straight edge, there being also a punch on the
handled end of the lever.

NoTE.-—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date

of this paper.

NEW BOOKS AND PUBLICATIONS.

THE PROCEEDINGS OF THE CALIFORNIA
ACADEMY OF SCIENCES. BSecond
series. Vol. V, Part I. San Fran-
cisco. 1895. Pp. 784. 8vo. 74 plates
and maps. No index, no title page.

This portly volumeé éenitains a number of papers which
would prove of great interest to all who are interested in
ndural history, botany or geology. The work is excel-
lently printed and the plates are well executed. Cii the
whole, it ig a remarkable example of what can be done
for science by the aid of private enterprise. The work
146ks anindex and a title page.

BUREAU OF STATISTICS OF LABOR
OF THE STATE OF NEW YORK FOR
THE YEAR 1894. Albany. 1895, 8vo.
Pp. 675,

ANNUAL REPORT OF THE CHIEF OF
ENGINEERS UNITED STATES ARMY,
1805. Washington, 1895. 8vo. Pp.
536.

ANNUAL REPORT OF THE STATE GROL-

OGIST FOR THE YEAR 1894. Tren-
ton, N. J. 1895. Geological Survey
of New Jersey. 8vo. Pp. 303. 11
plates.

Fiksi 8146E MECHANICS. By F.
Rosenbérg, M.A. London : The Uni-
versity Corréespondence College Press.
1895. Pp. 296. 16mo. 189 illustra-
tions. Price 80 cents.

This work is designed to cover the requirements of the
elementary stage of the Science and Art Department m
the theoretical mechanics of solids. We have expressed
befote out 6pinion of thissystem of education; so it is not
necessary to do 8o again. In tbis book a step has been
made in theright direction in presenting the subject in
such a way that its value as a stientific training of the
mind is unimpaired. This book is, therefore, & mean be-
tween those text books which attract the interest of their
readers but are too superficial and those which, through
the desire to be accurate in every detail, are lacking in
gimplicity.

THs Hint, CAVES OF YUCATAN. A
search for evidence of man’s antiquity
in the caverns of Central America.
By Henry C. Mercer. Philadelphia :
J. B. Lippincott Company. 1896.
Pp. 183. Price $2.

This work is an account of the Corinth Expedition of
the Department of Archaology and Paleontology of the
University of Pennsylvania, and deals with the interest-
ing subject of Prehistoric Arch®ology in Yucatan. While
the expedition failed to result in the discovery of human
relics dating beyond the culture layer, the book is yet an
intcresting account of many important discoveries and
relics of past humanity.

BURTON's MANUAL OF PHOTOGRAPHY.
By W. K. Burton, C.E. Bradtord,
England : Percy Lund & Company,
Ltd. 1895. Pp. 184, pnar. 16mo. 14
illustrations. Price 40 cents.

THE CAMERA AND ITS APPURTENANCES.
By H. J. L. J. Massé. Bradford :
Percy Lund & Company, Ltd. 1895.
Pp. 64, nar. 16mo. Price 20 cents.

SNAP SHOT PHOTOGRAPHY; OR, THE
PLEASURES AND ADVANTAGES OF
HAND CAMERA WORK. By Martin
J. Harding. Bradford, England:
Percy Lund & Company, Ltd. 1895.
Pp. 56, nar. 16mo. Illustrated. Price
10 cents.

THE DARK RooM AND ITS EQUIPMENT.
By H. J. L. J. Massé. Bradford, Eng-
land : Percy Lund & Company, Ltd.
1895. Pp. 64, nar. 16mo. Illustrated.
Price 10 cents.

DEVELOPERS: THEIR USE AND ABCUSE.
By Richard Penlake. Bradford, Eng-
land : Percy Lund & Company, Ltd.
1895. Pp. 68, nar. 16mo. lllustrated.
Price 20 cents.

LANTERN SLIDES : THEIR PRODUCTION
AND Use. By J. Pike. Bradford,
England : Percy Lund & Company,
Ltd.. 1895. Pp. 68, nar. 16mno. Illus-
trated. Price 20 cents.

THE A B C oF RETOUCHING. By Andrew
Young. Bradford, England: Percy
Lund & Company, Ltd. 1895. Pp. 56,
nar. 16mo. Illustrated. Price 20 cents.

With the exception of the first work, theselittlehand-
books all belong to “'The Junior Photographer Series,”
and furnish an admirable collection of low-priced hand-
books, by well known photographers. They are freely
illustrated and contain many valuable formulas.

ANNUAL REPORT OF THE CHIEF OF THE
BUREAU OF CONSTRUCTION AND RE-
PAIR TO THE SECRETARY OF THE
NAVY FOR THE FI1sCAL YEAR ENDED
JUNE 30, 1895. Washington. 1895.
Pp. 94, 8vo. Folding plates.

A TEXT BooK ON PLAIN LETTERING.
Bv Henry S. Jacoby. New York:
Engineering News Publishing Com
pany 1895. Pp. 82. oblong 16mo.

2 illustrations and 48 plates. Price

Books on‘alphabets and lettering number scores, but the
majority of them are almost worthless for the use of the
practical engineer and draughtsman. The present work
is a radical departure from these books, and attempts to
give adetailed treatment of the Roman, Gothic and some
other styles of plain letters which are suitable for engi-
neering and architectural drawing. All ornamental letters
are excluded, as they are seldom required by engineers

© 1896 SCIENTIFIC AMERICAN, INC.

and architects a1id econstitute the deadwood of most of
the previous books on the suhject. 'The examples of let-
tering are chosen with rare judguient, and the work can<
not but prove of the utmost value in 4ll drawing offices
of aty size. Notonlyarethe forms of individual letters
given, but great attention is paid to the relation of the
various letters to édch other, their spacing, etc. The
anthor is associate professor of civil engineering in Cor-
nell University.

A LIBRARY ON STEAM ENGINKERING.
By John Fehrenbatch, M.E. Cin-
cinnati 1895: The Ohio Valley Com-
pany. Pp. 803, 8vo. 525 illustrations.
Price $5.

This isa handsome piece of book making and is filled
with illustrations, formule and tables. In the produc-
tion of this work the aim of the author ha¢ heen to pro-
duee a hook which would embrace the entire field of the
science of steam engincering and to present the subject
in all its various litanches in the simplest possible form, so
as to bring it within the understanding of engineers of
ordinary education. It has aléo been the aim of the
author to include all the information necesgary to ena-
ble engineers to pass a most successful and rigid exami-
nation by inspection ofticers. There have been many
Yooks published which were devoted to conveying the
same iiiformation, but it is doubtful if any have the
rules and examples so fully worked out as the present
work, which includes e¢ven the details of construction
of the engines of the United States battleships. The
work is profusely illustrated with excellent diagrams and
engravings. On the whole, the work i one of the best
non-mathematical treatises on the subject which has
come to our notice.

L’OR—GITES AURIFERES—EXTRACTION

DE 1’OR. Traitement du mineral, em-
plois et analyse de lor, vocabulaire

des termes auriferes. By H. de la
Coux. Paris: Bernard Tignol. 1893,
Pp.328, 12mo. 29illustrations. Price

$1.

Architects’, Engineers’, and Draughts-
men’s Supplies form the subject of a most interesting
illustrated price list and catalogue of 250 pages, issued by
F. Weber & Company, manufacturers and importers, of
No. 1125 Chestnut Street, Philadelphia. It contains a;
most excellent description of a large variety of articles
used in these branches of business, including many new
specialties, and particular attention is invited to the
special lines of instruments for school, manual training
and college use.

——

SCIENTIFIC AMERICAN
BUILDING EDITION.

JANUARY, 1896.—(No. 123.)

TABLE OF CONTENTS.

1. Aresidence at Orange, N. J. Two perspective eleva-
tions and floor plans, also an interior view. Ap-
proximate cost $12,000. Mr. Frank W. Beall,
Chicago, Ill., architect. An imposing design, and
one appropriate to the location.

2. A Colonial residence, at Springfield, Mass., recently
erected for Mr. W. S. Scott. Two perspective
elevations and floor plans. Cost $6,000 complete.
Architect, Mr. G. W. Taylor, Boston, Mass. An
artistic design.

3. A residence recently erected for Rev. S. E. Smith, at
Corcoran Manor, Mount Vernon, N. Y. Perspec-
tive elevation and floor plans. Cost $7,500 com-
plete. Mr. A. M. Jenks, Mount Vernon, N. Y.,
architect. An attractive design.

4. A dwelling at Hasbrouck Heights, N. J. Perspec-
tive elevation and floor plans. Cost complete
$3,500. S. A. Dennis, Arlington, N. J., architect.
A modern and attractive design.

5. Two perspective elevations and floor plans of a
country house, at Lawrence Park, Bronxville,
N. Y., recently erected at a cost of $10,000 com-
plete. Mr. Wm. A. Bates, New York City, archi-
tect. Omne of the most artistic and picturesque
country houses in Westchester County.

6. Public school No. 9, of Erie, Pa., recently erected at
a cost of $38,000 complete. Mr. Joseph Frank,
Erie, Pa., architect. The design combines a strik-
ing exterior appearance and a convenient interior
arrangement.

7. A half-timbered cottage of moderatc cost recently
erected at Glen Ridge, N. J. Architect, Mr. E. R.
Tilton, New York City. A pleasing design.

8. A view of the Washington Arch, New York City.
Designed by Mr. Stanford White, of the archi-
tectural firm of Messrs. McKim, Mead & White,
New York City.

9. View of the new Surety Building, New York City.
Total height from curbstone to coping, 314 feet,
being the loftiest inhabited building in the world.

10. Miscellaneous Contents: A great bell. —CalvertVaux.
—The world’s tallest structurcs.—Powerful dredge
for the Mississippi River.—The centenary of the
Institute of France.—A new corner grate, illus-
trated,—The ‘‘American Trackless ™ sliding door
hanger.—The Handco *‘straight flush > closet, il-
lustrated.—A simple and eflicient pump, illustrated.
Staining wood.—Artificial fuel.—Ancient glass
makers —House numbering.—Fires in ‘' sky
scrapers.”’—Non-heat conducting coverings, illus-
trated.—Improved wood-working machinery, illus-
trated.

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Thirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE. richly adorned with
elegant piatesand fine engravings, illustrating the most
interesting examples of Modern Architcctural Construc-
tion and allied subjects.

The Fullness. Richness, Cheapness. and Convenience
of this work have won for it the LARGEST CIRCULATICN
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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Wusiness and FPersonal.

‘The charge for insertion under this head is One Dollar a iine
for each insertion : abour eight words to a iine. Adver-
tisements must be received ar pubdlication office as eariy as
Thursday morning to apvear wn the foilowing week’s issue.

Marine Iron Works. Chicago. Catalogue free.
For mining engines. J.S. Mundy, Newark, N. J.

*C. 8.” metal polish. Indianapolis. Samplesfree.

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

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Fallg,O.

Screw machines, milling macnines, and drill presses.
‘fbhe Garvin Mach. Co.. L.aweht and Canal Sts., New York.

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circularsand Band Saws
free to any address.

‘The best book for electricians and beginners in elec-
tricity is ** Kxperimental Science,”by Geo. M. Hopkins.
By mail. $4; Munn & Co., publishers, 361 Broadway, N. Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y.

‘Whereas, the copartnership heretofore existing in the
City and State of New York between Orson D. Munn
and Alfred E Beach, under the copartnership name of
Munn & Co., and having its principal place of business
at No. 361 Broadway, in the City and State of New York,
has been dissolved by the death of Alfred E. Beach on
January 1, 18%; and

Whereas, the said copartnership had business rela-
tions with foreign countries and transacted business in
the State of New York for a period of five years and up-
ward ; and

Whereas, I, Orson D. Munn, the surviving copartner,
am desirous to continue the business conducted by the
said copartnership and to continue the use of the name
of Munn & Co.

Now. L, Orson ND. Munn. do hereby certify and declare
that I am the person dealing under such name of Munn
& Co., and that my place of abode is 14 Kast Twenty-
second Street, City of New York, and that my principal
place of business is at No. 361 Broadway, in the City and
State of New York.

(Signed) ORSON D. MUNN. [L.S.]

In presence of

A. A. HOPKINS.
City and County of New York, ss:

On this 6th day of January, in the year 189. before me
personally came Orson D. Munn, to me known to be the
individual described in and who éxecuted the foregoing
instrument and acknowledged to me that he executed
the same for the purposes therein mentioned.

(Signed) A. A. HOPKINS,
Notary Publie,
Kings County, New York.
Certificate filed in New York County.

LL.8.]

§#®"Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co.. 361 Broadway,
Free on application.

New York.

HINTS TO CORRESPONDENTS.

Names and A dd ress must accompany all letters,
or no attention will be paid thereto. This is for our
information and not for publication.

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

Inquiries not answere in reasonable time should
be repeated ; correspondents will bear in mind that
gsome answers require not a little research, and,
though =« endeavor toreply to all either by letter

or in this department. each must take his turn.

Buy ers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. {’rlce 10 cents each.

Books referred to promptly supplied on receipt of

rice.

Mi?lerals sent for examination should be distinctly
marked or labeled.

(6699) T. J. H. says: Would you have
the kindness to give me the formula for making Pha-
raoh’s serpents’ eggs? A. 1. These are little cones of
sulphocyanide of mercury which, when lighted, give
forth a long, serpent-like, yellowish brown body. Pre-
pare nitrate of mercury by dissolving mercury dioxide in
strongnitric acid as long as it is taken up. Prepare also
sulphocyanide of ammonium by mixing 1 volume sulph-
ide of carbon, 4 strong solution of ammonia, and 4 alco-
hol. This mixture is to befrequently shaken. In the
course of about two hours, the bisulphide will have been
dissolved, forming a deep red sulution. Boil this until
the red color disappears and the solution becomes of a
light yellow color. This is to be evaporated at about 80°
F., until it crystallizes. Add little by little the sulphocy-
anide to the mercury solution. The sulphocyanide of
mercury will precipitate; the supernatant liquid may be
poured off, and the mass made into cones of about 14
in. in height. The powder of the sulphocyanide is very
irritating to the air passages, and the vapor from the
burning cones should be avoided by the experimenter
as much as possible. To ignite them set them on a
plate or the like, and light them at the apex of the cone.
2. Harmless Pharaoh’s Serpents.—A new method of
making the curious chemical toys called Pharaoh’s ser-
pents has been suggested by Vorbringer. The black
liquor which results as a useless product when coal oil
is purified with sulphuric acid is to be treated with fum-
ing nitric acid. The dark colored resinous matter which
swims on the surface is then collected, washed and dried,
when it forms a yellowish brown mass having about the
consistency of sulphur which has been melted and poured
into water. When this mass is ignited it undergoes such
a wonderful increase in bulk that acylinder 1 in. long
will give a snake about 4 ft. in length.

TO INVENTORS.

way, New York.

January 7, 1896,
AND EACH BEARING

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

'THAT DATE.

[See note at end of list about copies of these patents.)]

Address

N- |
|

An experience of nearly fifty years, and the preparation
of more than one hundred thousand applications for pa-
tencs at home and abroad, enable us to understand the |
laws and practice on both’ continents, and to possess u.
equaled facilities for procuring patents everywhere.
synopsis of the patent laws of the United States and all
foreign coun tries may be had onapplication, and persons
contemplating the securing of patents, either at bome or
abroad. are invited 1o write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business.
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
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Advertising cigar cutter. G. W. Melville
Advertising device, J. Butz
Advertising device. revolvmg. Rupert &
Advertising device, stereopticon, E.|JHuds
Air compressor, L. M. Shaw

Alarm. See E.ectric alarm
Automatic switch, G. A, . Schmittuz
Awning, J. S. Sanders ..................
Axle lubricator, Whisman & Gerding.
Bail handle, W. F. Gree

Band cutter and feeder, A. E. Price......
Band cutter and feeder J. E. Sponseller.
Bath. See Shower or needle bath.

Bean picker and cleaner, G. F. Crippe
Bearing, roller, L Elhson
Bed, invalid, B. C

Crow.
Beverage, peptonized m
Bicycle mud guard Williams & Caywood
Binder self, J. ppleby..
Blind fixer, rolhng, ¥. Zabn
Biind hanger, Venetian, G. K.
Blind slat journal, E. F. Newell
Block. See Breech block.

Boat, R.
Boilér.

§ee §ectlonal boilel

Bookbinding machine table, T. A. Briggs
Bookcase, H. J. Hoffman

Bowling alley, W. H. Wuz;zm
Box machine, O. A. Sanford
Brace. See Sweep brace.

8

Brake. Car brake. Wagonbrake.
Brake rod, Cook & Scott
Breech block, screw threaded, A. Welin..
Brickwork, expanslon
Bridge gate, draw, W
Burner.
burner. Oil burner.
Button attaching machine, W. E. Elliott.
Button, collar, J. A. Trendel
Cahpers, micrometer. A
Camera, magazine, F
Camera, magazine, A.
Camera, roll holding, W. V. Esmond
Car, J. I, Stevenson... .....v..reesss.s
Car and vestlbule. sleeping, J. L. Bixb;
Car brake, L. S. Fish..................
Car brake, l‘&l]WEV J. W. Valiant
Car, combined day and sleepmg
Car coupling, W. R. Fin
Car coupling, W. H.
Car coupling, H. W. Hueffelm
Car door, Coder & Ruffbead.....
Car, dumping, Thomas & Melha
Car fender, Morrow & Robertson.
Car fender, M. Sparmo
Car fender, W. P. Yo
Car guard or fender. J Grbbons
Car mover, H L
Car,ore, W.C. Davis...............
Car, platform dumplug, S. Webbe

. B. Brown.

Hartman
Carbonating apparatus. J. Ormerod
Cart, ash, H. Scheller..... .........
Cart, snow and dirt, J. R. Hawkins
Case. See Bookcase.
Cash register, indicator.

printer, Thompson & Morton..
Caster, W. H. T
Chair. See Typewriter’s chair.
Chair seat, H. W. Johnson..
Chest protector, O. Riess
Chimney top, W. Eigel.....
Chocolate dipper, C. Gousset
Clamp. See Fence wire clamp.
Cleaner. See Dish cleaner.

cleaner.
Cock attachment, angle, E. B. Stoner....
Cock, self-closrns safety Igas. J. Clark
Lock sirup fountain,
Coin- free a%paratus Hirschfeld.
Collar, J. Pine... .. .cceosee..?
Conveyer, endless ¢ Hunt .
Corn husking machrre, Campbeu & Wo
Cot, foiding, H. C. Regers.................
Couplm . See (ar couplmg Pump c

Shaft coupling.

. J. ush...
Cultivator, D. Bri
Cuitivator, J. H. Brown
Cuitivator, E. F._Louy:
Curtain fixture, J. W. Lan,
Curtain pole ring, F. Druckhamme
Cutter. See Advertising cigar cutter.

cutter. Potato cutter.

N. Jackman
Cyclometer, F. M. Carroll.
Dental disk carrier, W. M. Speakman
Dental disk holder. R. M. Chivers..
Dental bandpiece, J. T. Pedersen
Dental matrix, C. J. Peterson..

Desk, roll top, A. L. Lotstrom..
Dish cleacer, F. Rowle,

Cream separator disks, holder for use in cleaning

Dental mouth'mirror support. O. P. Myers

Frazier.,
on

. 552758
Bale ties, machine for manufacturing, A. Henley 552.837

Beams, machine for cutting off I-,G. H. Sh

m bo
Bmgr“compound or solvent drstrlbuter. H. M.

Book or shipping reeerpt. duphcaung gales, L. 8.

Bracket, adjustable end supporting, H. D. Jones..

See Gas lthtmg burner Hydrocarbon

Cars, storm front and lookout wrndow for, J.

recorder, and check

Stone clamp.
rain cleaner. Track

Band
Wire or rod cutter.
Cutter head and jewel burmsher, adjustable, L.

552,591

552, ’
552,871

552,618

- 552,541

|
|

Distilling apparatus, I. H. Jewell......... 2.688
Distiiling apparatus, water, E. C. Hargrave 835 |
Door, E 1) S 552 578 |
Door. swinging and slldm% E. Muchmore. 552 87
Dredgicg machine, F ITOWS. ....... 552,810
Dyeing, etc., apparatus for, L. Frotscher 552 638 :
Eccentric, Rea20T... ............. 552,547 '
Electric alarm, automatic, T. J, Stanse 552,133
Electric alJarm, automatic. G. B. Williams,

Electric circuit controller, H. A, Gorn.............. 552156
Electric cut-out and insulator, Wagner &

Schwedtmann.................... .. 552.680 |
Electric meter, Vchrath & Oram . 552,540
Electric motor, S. D. Field...... 652,52
Electric motor, G. L. ’l‘homas 552,858
Electric switch, 3. Bergmann... ..o 552,374
flectrical circuits, apparatus for protecting, J.

OFBMI...\. o everrernnnarsnnecnnnssessssennsunes 552,542 \
Elevator. See Water elevator.
Elevator, T. Van Kannel.........cceceveeivinnennenns 552,661
Elevator controlling device, C. A. Harkness (r)... 11520
Elevator mechanism, hydraulic. J. T. Wilkin.. 552,565
Elevator shaft doors, locking means for, T. Van

T L g 2,652
Engine. See Hydrocarbon engine. Oil engine. ‘

Oscillating piston englne Rotary engine.
Kvaporator, J. ote 52,667
Excavating machinery, D. L. Calhoun. 552.57H
Excavator. J. Kewley............... . 552,580
Extension table. W. G Boughton 562,510
Extractor. See Hydro extractor
Fan, car, C. A. Evans. . 552,660
Fares on railways. dev!

552,818

771

Feed chopping apparatus, E. B. Ca 552,820

Feeder and band cutter, combined, M. 552,615

Fence, D. MessicK................ccueuu. 552616

Fence or arbor post, R. S. Woolfolk... 2,568

Fence, wire and picket. F. A. Weig bt. 568

Fence wire clamp, E. E. Dehler...... 552,827

Fence wire stretcher, H. Robinson. . 552 779
Firearm discharzing ‘mechanism, W. A. chhard-

-6 ¢ . 552,699
Firearm, magazine, J M Browning. . 532,864
Fire escape, [. Knapke ... ............... . 552,531
Fire extinguisher, chemlcal. E. ¥ Steck.......... 552,880

863|l

F‘Ireproof partition for buildings, A. McCartney.. 552,539
u&s movable support for expansion, S. A.

Tiggs. .
. Fluid mot,or
Flush tank apparatus, .
Fly paper, sticky, W. C. Jerome.
Fly paper, sticky, O. G.Stolz... .
Fuse and switch box, Juncuon, W,
Gage. Bee Pressuregage.
Game board, P S. McGee.
Game board, P. G. Smit|
Gas heater or furnace,
Gas llﬂhtlnﬂ burner electric, J. B, Swe

[

Gate, O. Larson... .
Gearing, varlable, D.'M. Scheffer
Generator., See Hot water generator.

Glaﬁ. nll(ethod of and apparatus for testing, W.

Glue, testing tenacity of, G. Seeligmann
Grain cleaner, C. J. M

Grain separating machine, L. W. Stevens.
Guard, G. F. Fisher ... ............c.oeeuee
Gun breech mebbanlsm. A. Welin.
ammer, bush
andle. See
[anger. See Blind han, er.
arness, fire engine, T.
arrow and seeder, E. J. Colby
arvester, J. H. EIWard............
[arvester truck wheel attachment L. Miller.
Head protector, J. L. Webl

Heater. See Gas heater.

an]asfasfastas]us]

Heating system, J. C. Febiger. dr...................

Hide unbhairing and working machine, A. E.
Whitney..........cceeeiiiiiiiiiiiieiiiiiniiein 552,
Hinge, spring, F. Brucker wiiees eaee DD2,815
Hoisting and dumping apparatus C. Carman.. 552,51

Hnok See Lacing hook. Ladder hook Snap

Hook and eye, M. Shearer
Horse’detacher, L. R. Hertert.
Horses. device for stopping runaway, W.

Hot water generator, A. J. Pulver.
House, portable, C. H. Leonard....
Hub, self-lubricating vehicle, G.
schmidt...............
Hub, wheel, M. Wysong
Hydraulic shears. B.A.
Hydro extractor, O. W. Schaum
Hydrocarbon burner, A. J. Huber.
Hydrocarbon engine, W. D. & S. P
| Indicator. See Station indicator.
Inhaler, Anderson & Wagenhals
Inhaier, T, B. & H. Wilcox..
nsect destroyer, B. T. Burros
Insect trap, . W. Mattbews.
Journal bearlng or brass, W. B. Lewis
Journal box guard, F. J. 'Roberts
Kitchen cabinet, . A. Fischer

' Knitting machine an d knit fabric, C. Older . 552,583
Knitting machine, automatic. L. D. Wlllrams 552,804
Knrtlm;]g machine, automatic. Wiiliams & Swln- 552,806 ¢

: Kmtnng machlne needle cylinder, L.N. D. Wil- T :

.............................................. Re |5
Kmttl ng machine transferring attachment.H B.

! Harbaug .. 562,528
Lacing hook or stud, E. Kemoshal] . 552,841
Ladder hook. extension, Ferguson. . 552,636
Lam elecr.ric arc, W. S Bartholomew 552,874
Land roller, I. E. Stum . 902,

. Lasting machme. E F G dy . 552,834
Leather graining and sofnenmg machlne, M. M

BEOtt.: .. usurrearerssvivinessanscaesons .«. 552,857
Leather working machine, R. Steyer . 552,791
Line casting machine. J. C. F . ..o 552,830
Loadmx and weighing devrce, cotton, H. E. 552617

...................................... vee. 552,

Pao
Lock. %ee Sa.sh lock.
Lock case, T. Donahue......oo.oooeeeiieiieiieiannn.
Locomotive bell ringer, T
Lomotive fire box. D
Loom picker moti on,
Loom relief motion. L. L Werner s00n

Scheid
Lubricator. See Axle lubrlcator.
Lubricator, F. A. Mitchell. .

Mail crane, E. L. Peirce. .
Mail dischargin,
Match safe. J.

2, H. K. Jon
Metal wheel, hollow ‘W. B. Roberts..
Metals from their ores, method of and apparatus

for extracting, H. G. Williams....... .......... 552.801
Meter. See Electric meter.
Mining apparatus, placer, R. C Roach.............. 562,856
Mop head, R. V. V. Sutherland..............cc.ooiee 552,649
Motor. See Hlectric motor. Fiuid motor.

Mowing and reaping machine, cutting apuaratus
for, L. Miller......ccoooiuiiieinniennnnns

Musica] instrument, 8. Blacketer

Musl;calll 1nstrument. mechanical. Tremaine &

32,796

Musical instrument or toy, resonant, W. H. Frost 5:)2 612
Necktie, P. Camillo. 818
Oar lock, A. Stevenson.
Qil burner. crude, T. J. Brough
Qilcloth, etc., cutter, Lewis Kochendarfer
Qilcup. F. D. Winkley......c..ovveeeranans
0il engine, petroleum, J. Carter et al.
Oil separator, E. Austin........
Ore concenirator, H. R Kl
Oreshile]ad bath apparatus for working, A, M.

B B on000000000000aaCARR G 0q000NBa0B00 00000 AN
Oscillating piston engine, B. H. Trucks
Oven, rotary, G. Huebner.
Oyster tongs, F. Paschen..
Package elevating and distribu; ng apparatus, F.

atthiessen

Paint, rust preventive, A. Buecher

....... 552,144

Paper pulp screening machine, W. Curtis. 2,149
Pen, fountain, C. F. Veit.. 67
Pen holder, A. (xrollmann 552,640
Percussion screen, P. F. Py 552,
Phase completing dev1ce. J. T. Sible; 552,553
Photographic plate bolder, Levy & 552,766
Picker. See Bean picker.
Pipe. See 'I‘obacco‘]prge.
Planter sight feed Schofield......cee vunnnn 2.
Planting attachment, H. L. Cooke 552,515
Plow stock, J. F. Peele.. . 552,5
Plow, sulky, C. Anderson. . 552,571
Polishing material and making same, M. M. Kann 552,71
Post. See Fence or arbor post.
Potato cutter, A. J. W00d.............ceociiinnnnnne 552,808
Potato sorter and cleaner, J A. Mitchell .. 852,
Pressure gage, E. A. U hli .. 552,678
Pressure guge, T. W. We sh 552,653
Printing press gripper, J. Watson. 552,621
Printing press roller adjustment, P, Splithoff. 190
Propelling mechamsm, R. H. Crosby ......... .. 552,516
Propulsion, marine, A. Holm......... .. 552,613
Pump coupling, oil well, J. M. Ralston. 552,621
Puzzle, T. F. Schofield ... 552,721
Radiator and stovepipe shelf, combined, G.

Laube .. 552,844
Radiator, steam, M. Jaenmgen ... 552,643
Rail joint, R. H. Piel .. 552,175

Rails of tramways, etc automatic cleaner for, A.

FlabauX......ccccoe ceviieiiiiiiiiiiieienenns .. 552,637
Railway, pleasure, I. W. Moore........... 552,692
Railway system, electric, H. Brandenburg
Railway tie plate, L. A. Bower.. ........

Railway water chute, inclined, D. Lenox..
Railways. conduit system for electric, C. A.

.. 552,755
Refrigerator, J. F. H. Gronwald.......... ,0!
Register. See Cash register.
Ring. See Curtain pole ring
Rock drilling machine, Van Horn & Hayes........ 525,556

Roller. See Land roller.
Rotary engine. O.
Rotary engine? F.

Safe, portable, R. C. Davis

Sap spout, J . B. Sessions........ 52,6
Sash balance, roller, R B Huguni 552,761
Sash fastener, P. Fleming......... 552,611
Sash lock, window. P. S. Riddelle..... 582,777
Sash, revolving window, P. 8. Riddel 552,118
Saw, grooving, C. Baar. 552,573
Saw set, F. W. Brown. 552,814
Sawing machme, wood. 52,505
Scale, computing, J. W. Im 552,
Scale, computing beam, H. E Swr 562,676
Screen. See Percussion screen

Screw machine, C. E. Roberts 2
Seal, J. B. Williams.......... X
Sealing device, bottle, R. 552,742
Sectional boiler, J. H. Ba 552,861
Sediment or sand trap. 3. lpson 552,871
Separator. See Oil separar.or

Sewage system, B. O. 552,677
Sewing machrne‘ Bolton & Rontke. 552,
Sewing machine, G. W. Weiss.. 552,559
Sewing machine stand, J. Boiton. . 53,508
Sewing machine table, J. Bolton . 552,507
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Selel]gl machine work feeding attachment, W. S

552,691
552,532
552,843

Sbarpener, drill.
Shears. See Hydrauhc shears.
Shirt sieeve, etc., F. Williams
Shoe upper, Jaced, W i
Shower or needle bat
Sign shifter, A. Whit
Signal boxes, local alar
Signaling, electrlc.l« G. Pratt
Slate, school, F. A. Ouvrard..

Smoke consuming dev;ce, G.
Snap hook, J. T. Malley 552,695
Soldering tin cans apparatus tor O. Asche . 552.809
Spoon attachment, A. E. Roo .. 552,780
Sprmg jack swm:h C. B, Scrlbner . 552,
gtamp or die, markmg. W. Wells. .. 952
Stam p, time, C. Stanlberg.. . 552.647
Station indicator, G _Tresenreuter. 562,7
Steam boiler, M. S. Foote ....... 852,764
Steam boiler, C. Starke. ....... 552,648
Steam pudifier and separator, J. S. Stephens 552.593
Steam raising apparatus, C. Bourdo 552,741
Steel, hardening cast, W. T. Reaser . 852,
Stone clamp, M. J, Hawley 552,159
Strictures by electrolysis, instrument for treat-

ment of, J 1) o T 552,

Surveying instrument, L. B. Denison
Sweep brace, heel, Ferrell & Hamrick.
Switchboard mulmple,C E. Scribner..
Table. See Extension table.

Tea or coffee pot, saucepan, etc., M. Bair..

Telegraph, printing., J Woodbrldge

‘Telephone, N. L. Burchell............. .

Telephone a.pparatus. desk, G. W. Coy. o0

Telephone circuit, C. E. Scribner . 552,730

Telephone’ exchange swrtchboard system, C. B.
SCIiDNEr ...evvni it iiiitiiniiinies cecernnnnnnens 562,126

Telephone exchange irunk line, T. C. Wales. Jr.. 352735

Telephone exchavsges. multipie switchboard svs-
tem for, C, E. Scrib: ner

Telephone switch, G. W. C 5

l‘elephone switchboaad and circuit, Wales, Jr., &

23, 552,724

552,17
652,516, 552 705 552,866
552,734

D TN GO T ey et
Telephone swrtchboard annunciator, C. E. Scrib-
Telephb’ﬁé’ switehboard spring jack, -
Telephone system, F. K. Coivi
Telephonetransmrtter. J.K
Telephony, F. R. Colvin.
Testing machrne, W. Selle
Testing machine, M. H. Tomkins
Textile fabrics, apparatus for es
Tomkins..

-

Tire volve fas
Tobacco pipe, F. J. Kaldenberg
Tool, combination, Morse & Brundage
Toy, M. T. Gedney
Toy marble shooter, W.

Toy, mechanical, W, J
Track cleaner. J. H.

{) See Insect trap Sedunent or sand trap.

Trolley, B. Dale...........ccoveiiiineeeeiieneniasenene 552,631
Trousers supporter, H. Shrier. . 552,785
Truck, hand, E. O’Neill........... . 552,
Truck pedestal. car. J. A Markley..... . 852,768
Turning machine, forw, E. J. McClelian.. . 552,117

| Twistine tube for twisting fibrous materral into

threads, J. t J. G. Bedale.................... ,657

"'ypesetting machine, simultaneous, V. Calendoli 552 745
Typewriter’s chair, H. L. Andrews 502
Typewriting machin e, H. G. Perr
Umbrellas, etc., rib holder for, A W Leigh
Valve controlhnz device, J. F. Batchelor. .
Valve. piston, . Naylor
Valve, plunger. J. G. Himler,
Valves of baths, basins, etc apparatus for con-
trollinz, H. W. Pearso
Vegetable cutting machin e. W. H. Burgin
Veh[;cle for srnzle rail elevated railways, motor,

Vehicle, road, W. W. Grant..

Venhicle steering connection, J. M. Fuiler. 562,524
Vending device, W. S. Freeman ............. 2.533
vending machine. coin-controlled, A. Wilson..... 552,602
Vessels, air and light port for marine, MacKenzie

& Chambenrlain 2,536
Violin. E. A. Thompson...... 552,665
Voting machine. G. J. Sweene; 552,675
Voucher instrument for use

and agent, D. P. Fackler...... 552,635
Wagon brake, hay, J. Hofmann 552,708
Washing and wringing machine

Killeen ..,. 552,842

Washing mach . Wi
Watch movement box. Le ukart &O
Watch, stop, H. A. Lugrin..

Water el evator, S. F. Mouc! A52,

Wﬁanter. calf, B. WfBussel PRECCOROa 552,685
ist. apparatus for Playin, uplicate, L. C.
diavons, dT. .o ’f ..'.‘.. Lo 552,732

Wire or rod cutter, W. H. 552,

Wood cutting machine, W. F‘ Hutchinson
Wrench, W. L. Bedford........
Wrench, F. P. Thompson

TRADE MARKS.

Chemical substances and preparations which are
coal derrvatrves, as Light ana Coke Company 27,612
Cigars, G. W. Whitney 21,595

Cleaning, Ponshmz and feeding varnished wood
and cleaning and volishing metals, mixture
for, Nitid Varnish Feeder Company 27,613
Clothes wrin, ers, American Wringer C 27’,605
Coffee, G.J. Washburn 21,
Corsget ctasps and dre:
rother............ 27.592
Corsets, E. Schweinburg 21,590
Corsets, ladies’, Michigan 7,591
Ethyl nitrite. preparatron of, F‘ w. 7.616
Fertilizers, earth, A. N. Sheppey........ . 21,615
Filters, T. Linke 7,604
Flour, rolled wheat, and cornmeal, pancake, H. R.
eath & Sons . 21,611
Food for infants and invalids, S. F. Speir 598
Fuel, artificial, A. G. Jennings 21,614
Gas, 11Iuminaung G. Tomkins 622
Gloves, F. Sch midt o
Gloves for_women and chrldren. wool, silk, and
cotton, Lord & Taylor.. 5 2'7
Hams, Fowler Brothers .
Hooks and eyes Singer Safety Hook and g
..................................... 21,5 3 27 594

pa

Horseshnes, Shoenberger Steel Company..
Lamps, bicycle. Hitchcock Lamp Company
Lumber, yetlow PrneRSIm S

Medical vaporizers, rd
Paper and envelopes, Hurlbut Stationery Com-
pan } .................... . 21.586
glows, B2 Wallacte’s Somns.. ; FEED FTor C . 21,607
repara ion, certain proprietary, Brandreth Com-
.......................................... 21,620, 27,621
Radrators and bollers. Gurney Heater Maufactur-
ANZ COMPANY ... \vvvireiinrerneennains connsenneys 628
Remedres for drphtherra and lung diseases, A.
PlSCHKE. ..cvieeeiieiiiiiieietniiaaeeeiisiaeennsee 617
Remedies for general prostration, coughs, colds,
and similar troubles, Humphreys Homeopathic
Medicine COmMPANY....cceueeereeerneiranaresncens g
Sewing machlnes and attachments, Abraham &
Stra . 27,629

Sheerlmrs, L. Robeson.
Soap powder, Diamond

Toy cameras, Strauss, Sachs
Washing compounds, fluid,
Water closets, L. M. Rumsey Manufactu

21,623 to 21,626

ny 50
Wa.terproofed articles, 4 materral

and apparatus for applying same, Publrshlng
Advertising and Trading Syndicate............ . 27,610
DESIGNS.

Badge, C. G. Bradshaw 037
Blcyele name plate, E. Read . 25,043
Building block, G. . Bodrne . 25,044
Carpet, A. M. Rose. . . 25.046
Couch frame, box, J. Healy. . 25,040
Mirrors, etc., frame for, W F. Malloy .. 25,039
Pictures, etc., lrame for, L. Dorsam.. . 25,038
RAAiator. J.8. YArd......cuseeeeens . 25,045
Toy rocker paLtern.(x w. Korn . 25,041
Toy sled pattern. G. W. Korn........c.coovveniiennnns 25.042

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordenng please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

Canadian parenrs may now be obtained by tne in-
ventors for any of the inventions namedin the fore-
gcnng list, provided they aresimple, at a cost of $40 each.

fcompllcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
Yfork. Other foreign patents ma7z also be obtained.
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“WMdvertisements.
ORDINARY RATES.
Inside Page. each insertion - - 75 cents a line
Back Page. eacn insertion - - - - $1.00 a line

g™ For some classes of Advertisements, Special and
Higher rates are required.

The above are cnarges per agate line—about eight
words per line. T'his notice shows the widtin of the hue,
and is set in agate type. Wnegravings may head adver-
tisements auv the same rate per agate line, by measure-
ment, as the letter press. Advertisements must pe
received at Publication Office as earlv as Thursda¥
morning Lo appear in the 1oiiowing week’s issue.

2, Star # s
Lathes co e

9 and 12 inch Swing.
New Designs. Novel Features.
Send for Catalogue B.
SENECA FALLS MFG. COMPANY,
695 Water St. Seneca Falls, N. Y.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have heen filed from the beginning down to Deceiber
31, 18%4. Contained n SCIENTIFIC AMERICAN SCP-
PLEMENT, No. 100‘2. Price 10 cents.
this office’and from all newsdeulers.

LP.OWER & FOOT | SHAPERS,PLANERS.DRILLS,

Foot Power
Screw cutting

To be had at

MACHINE SHOP OUTFITS, TOOLS
AND SUPPLIES. CATALOGUE FREE

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O.

CONSULTATION INVENTORS

AND ADVICE TO

Experimental work of every description. Automatic

machineﬁ' designed and built. Send for circular.
TBY MFG. CO., Brooklyn, N. Y.

The Curtis Patent
Return Steam Trap

Returns all condensation back
to boiler, and operates equally
well with reduced pressure or ex-
haust steam.

1ts general use the past 10 years
is best proof of its superiority.

§F Send for circular S.B.
D’ESTE & SEELEY CO.,
29=33 Haverhill St., Boston.

RUN

SYLPH CYCLES Exsv

andsomesc, highest gl ade,
fastest;16 to 22 1bs. High-
\ Award World’s Fair,

(n

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 908. Price 10 cents. To be had at this
office and from all newsdeaalers.

AIR COM PRESSORS
for Machine Shops

All sizes and types.

™ Pohlé Air Lift Pump,
The Ingersoll-
sergeant Drill Ce.
Havemeyer Building,

26 Cortlandt St.,, New York.

Send for Catalogue.

Save money! Make
money P[‘intmg for
others! Type-setting
easy. Printed rules.
Write for catalogue,
presses, type, cards,
ete., to fac

RELSRY

Meriden, Conn.

PRINTING

$5. PRESS for
cards, circulars, &c¢
Press for printin,

a small paper, .
FOR ALL

FIRE BR'GK PURPOSES.

.« « « « . B Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKHS.
S8 VanDyke Street, BROOKLYN, N. Y.

AIR GOMPRESSORS &

GENERAL MACHINERY FDR@;W
MininG, TUNNELING,
QAUARRN HRMROAD WORN

Scientific dmevican,

BE KINDLY, WRITE US!

I have Iound a number of
ever had.’”’—B. F. Howatt.
paper could show

abattus, Me., Dec. 18

Don’t lcok for our
mers,” we sell only
consumers. Began thls planin 77, and have thousands o f such letters asthis:
gour knives among mv friends, and theyalltell the same story

[Janvuary 18, 1896.

xgoods at your local shop; we send out no *“drum-
or cash, and depend upon direct mail trade with
““Since recelvm%your Catalogue

‘ the best knives tuey

,’95. Here is the pattern we call *“ Our Masterpiece.” Ifmnkand
olished steel and shining pearl as they are, every reader of the SCI. A M. would be unh appy until he
owned the knife shown in this cut. It is the best knife that can bemade. Blades are highest grade of razor steel, file
tested, warranted, strong enough for anything, tine enough for a quill pen, weighs 2 ounces, 3 blades. Price, with

ebony handle, $1.25; wory,
$1.50; choicest Eearl $2; post-

aid all over the world.

ave 400 patterns. Our tmde
is with consumers direct.
Send for free 80-page Illlus-
trated List, and “How to Use
a Razor.” Our concave, war-

regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

[CATALOGUES FREE 70 ANY ADDRESS N

BUY
TELEPHONES

That are zood—not ‘" cheap things.’’ The difter-
ence in cost is little. We guarantee our apparatus and
%uarantee our customers against loss by patent suits.
ur guarantee and instruments are IH)’I‘ GOOD.
WESTERN TELEPHONE CONSTRUCTION CO,
440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones tn the Umted States

PRICES (JF
we U T

ALl

FLECTRICAL SUPPLIES

STAMD ¢TRIGCo. 5,
 FoncATALO MIANUSELEMIANUS CON,

ICE-HOUSE AND COLD ROOM.—BY
R G. Hatfield, With directions for construction. Four
engravings. Contained in SCIENT1FIC AMERICAN SUP-
PLEMENT, No. 39. Price 10 cents. To be bad at this
office ana from all newsdealers

THE M. & B. TELEPHONE.

Absolutely Non-infringing.
Absolutely Guaranteed.
Absolutely the Best Exchange
SWITCH BOARDS.
Illustrated Catalogue on application Free.
.« o BF Agents Wanted. . .
THE U.S. TELEPHONE CONSTRUCTION CO.

131-133 8. Fourth St., PHILADELPHIA.

ranted Razor, $2; Stro& 50c.
MAHER & G
40 A St L‘ule 0y O,
ICE-BOATS-THEIR CONSTRUCTION
and Management. With working drawings, details, and °
directions 1n full. Four engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
l\lls%l on the Hugson rlsver in wmtex;i By H. A. IS:Iorsfall
. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rulesand TYPEWR’ TER

#. |RRESPECTIVE OF PRICE,
Jp THE BEST. Trial proves it,
Ask for descriptive booklet “M¢*”

NATIONAL TYPEWRITER C0. 525z adsinacs:.

ASK YOUR DEALER FOR

W. L. DoucLas

$3 SHOE BEST IN THE

ORLD.
If you pay $4 to #6 for shoes, ex-
amine the W. L. Douglas Shoe,and s 3
see what a good shoe you can buy for
OVER IOO STYLES AND WIDTHS,
CONGRESS, BUTTON,
and LACE, made in all
kinds of the best selected
leather by skilled work-
men. We
make and
sell more
§ $3 Shoes
than an
\\\ " oth ei
manufacturer in the world.

None genuine unless name and
price is stamped on the bottom.

Ask your dealer for our #5,
$4, 83.50, $2.50, $2.25 Shoes;
$2.50, 82 and $1.75 for boys.

TAKE NO SUBSTITUTE. If yourdealer
cannot supply you, send to fac-
tory, enc]osmg price and 36 cents
to pay carriage. State kind, style
of toe (cap or plain), size and
width. Our Custom Dept. will fill E:
your order. Send for new Illus- @
trated Catalogue to Box K,

W. L. DOUGLAS. Brockton, Mass.

Prevent Rust
4 cleans, lubricates, and does not gum.
£ For mechanics’ tools, guns, bicycles,

tyé)ewntm and sewing mawﬁines y

ampleof*3in 1” sent in this oil can
to mtroduce it for five 2c. stamps \
G. W. CoLE & Co., 113 B'way, .N ewYork

BEGISTERED.
ETICE

Does Your Cash Balanc

These are two serious obstacles
and can be overcome by using

e? Are All Credit Sales Charged?
THE PECK CASH RECISTER

Manufactured by THE PECK CASH KEGISTER COMPANY, SYRACUSE, N.Y., U. S. A.

VADUTEN T NP

Pumps Any Kind of quu:d.

Always in Order, never Clogs nor
freezes. Every anp Guaranteed.

200 to 12000 Gallons per "Hour.
Cost $'7 to 875 each. Address

THEE W. VANDUZEN (0,,

102 to 108 E. Second 8t., Cincinnati, 0.

BARNES!’ .
New Friction Disk Drill.
FOR LIGHT WORK.

Has these Great Advantages:
The speed can be instantly changed from 0 to 1600
without sto puﬁ or shifting belts. Powerapplied
can be graduated to drive, with equal safety, the
smallest or largest drills within its range—a won-
derful economy in time and gren.t saving in
reakage. Send for catalogus

1999 Ruby sz.,No BA%T:E?;:%Q& m,
116 Typewriter
EXCHANGE,

13 Barclay St., New York.

156 Adams St., Chicago.
38 Court Sq., Boston.

b We will save you from 10 to
50 per cent. on '.l‘ypewriters of all mak:
82 Send for Oataloque 500

AWELL DRILLING MACHINERY,
MANUFACTURED BY

\ WILLIAMS BROTHERS.
ITHACA, N.YV.

‘ | MOUNTED OR ON SILLS, FOR
i DEEP OR SHALLOW WELLS, WITH

STEAM OR HORSE POWER
=% SEND FOR CATALOGUE
mi{0L-3% ADDRESS WILLIAMS BROS.ITHACA.N.XC

The “Climax™ Stereotyper

AND

MO“ldlng Press combined,

for making perfect Celluloid Ste-
reotypes tobe used in plice of metal
stereotypes. Also for making Rub-
ber =tamps. Should be in use in
every prmting office. See SCI, AM.,
Dec. 30, 1893. Send for circular to

THE J. F. W. DORMAN CO.
217 E. German St., Baltimore, Md.
¢ Manufacturers of

Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

" WARRANTED
OAK - DESKS.

§  38inch, - - - $10.00

48 - - - 1300

© .- 1600

60 * - - - - 1800

8™ Send for Catalogues.
AMERICAN DESK
and SEATING CO.
CHICAGO, U.S. A.

VELOCITY OF I1CE BOATS. A COL-

lection of interesting letters to the editor of the SCiEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demor.strating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
T'0 be had at this office and from all newsdealers.

LITTLE GIANT SCREW PLATES

‘Wire sizes for Jewel-
ers, Dentists, Tool Ma-
kers, and Amateurs

Machinists’ sets
with Taper, Plug,
and Bottoming taps
for pipe and bicycle
work. Also black-

4 smiths and carriage
makers use. (¥ Send for SFully illustrated catalogue.

WELLS BROS. & CO., P.0O.Box B, Greenfield, Mass.

PER—
M T E NLYM
A8 ORGET Tﬂ REWI

MANUFACTURE OF STARCH FROM

Maize.—By J. Kriegner. Full details of the process.
With one illustration, Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 101'2. Price 10 cents. To be
had at this office and from all newsdealers.

THE STURTEVANT

PORTABLE FORCES

ALL SIZES & STYLES
BF STURTEVANT G

MASS
K.PHILAGELPHI LONDON

The Motocyecle.

Send One Dollar and Twenty-five Cents, and you will
receive “* THE MOTOCYCLE” one year and a 11x14 half-
tone picture of the Times-Herald

EDWARD E, GOFF, Mgr., Monadnock Block, Chicago.

RED CEDAR

WILLIAMS MFG.
16 Murray Street, New York.

cO.

Park PLACE New YoRK

RAND DRILLCo 23

3 8o. Market Street, Boston.

CYLINDERS and CAISSONS—of Pine or Cypress—any size.
KALAMAZOO. MICH.

321 Vine Street, Philadelphia. Pa.
737 Monadnock, Chicago.

TANKS,
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ARCHITECTURE,

Mechanios, 8team Engineering, Mechan-
ical-Drawing, Electricity, R. R. and Bridge
Engineering, Plumbing, Heating, Mining,
Enghsh Branches. Send for free circular,
stating subject wish to study or your trade.
Correspondence School of Industrial
Sciences, SCRANTON, PA.

AW FABER

Manutactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N.Y.
Manufactory Established 1761.

GREATER CAPACITY USINGLESS
POWER THAN . ARV OTHER 0N [/1/?/'//

Rz MopERN
\MININ ;(VERVDESCRIPRY

i

ACETYLENE SCIOPTICON

1 Double Burner equals 250 Candles,
Cheap, Easy to Handle, Cool.
SCIENTIFIC APPARATUS and MODELS.

WALMSLEY, FULLER & CO.

MANUFACTURERS,
Send for circular. 134-136 Wabash Ave., Chicago.

STEREOPTICONS
Lantern Slides

WE ARE MAKERS
B2 Write for Catalogue M.

CHICACO

And ST

NS, all
every snbjeot a{or

‘I.
Pusuc l-:xrflamons,

McAl-l.lS'l'ER, Mfs Opﬂchn. 47 Hassau St..N.Y-

HAVE No EQUAL VIEWS OF ALL

Q
o A SUBJECTS. LOWEST PRICES.
SEND FOR CATALOGUE M

L.MANASSE
88 MADISONS CHITAGO Lt

STARRETT 8 IMPROVED BEVELS

\ Bladeand stock slotted through

and through, thus admitting
adjustments that cannot be ob-
tained with a common bevel.

TS *d g

Clampingscrew head not shown
Cata- Let into a rabbet flush with the
logue i surface of stock which wili lie
Free. Ork. e in hree

flat on wo! Ma
sizes. Gmch $1.25, 9inch, $1.50, 12 inch, §1.75.

T]lﬂ L s. Smrren [:0" Manufacturer of Fine Too]s,

P.0. Box 13, ATHOL, MASS.
EMPIRE

® BOILER CLEANER e

COMPOUND
We Don’t Offer Gratuities. but our
Circular will give you the information
that will enable you to Save Time,
Trouble and Money. Tried, ap-
roved, and being used by the Lwrgest
gitailways and Factones in the East.

FICE:
Kemble Bldg., 19 Whitehall St.,N.Y.

J3|

)

==

WESTCOTT’S.
Strongest

=
=
(BR

G?L‘ipb Grez.ttt-
es apaci
d Dur b'ilz

@

Westcort Chuck Co.. Oneida, N. Y. U. S,
Ask F[Io’r catalogue in English, French, Spamwish or German.
RST PRIZE AT COLUMBIAN ﬁ:xposn‘lon, 1893.

ARMSTRONG S = PIPE *THREADING
B% CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 t0 6 inches,

Water, Gas, and Steam Fit~
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Due:
unirersally acknowledged to ke
THE BEST. {3 Send for catalog,

=> THE ARMSTRONG MFG. CO.

i Bridgeport, Conn.

THE NEW BRISTOL COUNTE!:

Registers an accurate account of work done on printing
presses, grain tallies, weighing, measuring and other
automatic machines. Counts up t01,000,00C and repeats
automatlcally %mlpl accurate, durable, Special count-
I ersto order, end for ircular.

C. J. l{()u'l‘, Bristol.s Conn. U. S, A,

| ELASTIC ROTARY-BLOW
d RIVETING MACHINE

® For riveting together various articles of hard-
ware, bicycle chains, agricuitural implements,
mechanics’ tools, sewing machine attach-
ments, and almost every class of work where
riveting is required.

8= Write for Descriptions and Prices.
JOHN ADT & SON,

= S00 State St New Haver, Conn,
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HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
S10 Walnut St.. Philadelphia. Pa.. U. S, A.
g2 Our New aud Revised Catalogue o f Practical and
Scientific Books, 9 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sei-
ence applied to the Arts, sent free and free of postage

to any one in any part of the world who will furnish his
addrass.

Pra.ctica,l.

Popular.

e G ARDEN
FOREST®

JOURNAL OF-HORTICULTURE
NDSCAPE /\RT AND- FORESTY

DN T TS
2 R

Scientiﬁcally Exact.

L

Indispensable to all who love gardens or
the literature of gardens ; to all who own
country places or take pleasure in rural
scenery ; to all who desire a broader know-
ledge of trees, shrubs, fruits and flowers.
GARDEN AND FOREST stands for the protec-
tion of our forests, the preservation of
natural beauty, for a purer taste in the de-
sign and decoration of public and private
grounds, and is universally pronounced the
best horticultural journal ever published
for Americans.

“Wise, intelligent, entertaining.”—Harper’s Weekly.
“Rich variety of remarkable engravings.”—N. Y. Post
“Winning, delightful and accurate.”—N. Y. Tribune.
“A compendium of new information.””—N. Y. Herald.

Beautifully llustrated. Weekly. $4.00 a Year.
Specimen copy free on application.

Garden and Forest Publishing Co.
Tribune Building, New York.

DEVOTED TO
Outdoor Sporl
- Travel and Recreation

=3
" THE OUTING PUBLISHING CO.
239 Fifth Avenue, New York.

GAS ano GASOLINE

ENGINES.
3 to 15 H. P.

. Suitable for pump-
n,

Prices, letc.i upo'n, ap-
pli

PIERCE ENGINE LO.

17 . 17th 8t., Racine, Wis.

(13
Hawkins’ "Aids” to Engineers
EXA I&N&Tlmgf Wlltth uesnglscéns a.ng Al[Ji-
swers, 56 x71¢, leather, gilt edge, . postpaid.
Send for FREE Descriptive & talogue of this
and other Engineers’ Books. DEL
& CO,, 91 Liberty Street, NEW YORK, N. Y

NOW READY!

Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
womar,student, teacher, oranyone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthosco e. together
with other new and interesting Optical Illusions, the
Optical Projeccion of Opaque Objects. new exveriments
in Projecticn, Iridescent (1ass, some points in Photo-
graphy. inciuding Han? Cameras, Cane Cameras, ete.:

ystems of Electrical Distribution, Blectrical Ore Find-
er, Flectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. $4. Half morocco, $5.

BFSend for rlustrated circuiar,

MUNN & CO., Publishers.
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORAKA.

Size of Camera, 45¢x45¢x6 in.
Size of Picture, 31¢x3} in.

/
$/ JUST THE THING

THE “QU A D" %

The Largest

The Smallest |}

Camera
OO0

Picture AND

FOR $5

SNAP SHOTS OR TIME EXPOSURES.

= "HE IS DEAD:

To hxs own interest. who deals in Arms and Ammunition. or who shoots a Rifle
Plslol or Shot Gun and has not a copy of IDEAL HAND BOOK, No.7T.A.
gsges of solid information. Just out. (Mention Scientific American.) BE
'E and send for one FREE to all countries. - Send stamps for postage.
IDEAL MK G. CQO., Drawer A, New laven, Ct.. U. 8. A,

ICE

Wanted. Stationaryengineers to send us their address
Valuable information will be given regarding a newand
perfect system of lubricating cylind ers. State where em-
ployed. Imperial Oil and Grease Co., McKeesport, Pa.

MACHINES, Corliss Engines.
and Botilers’ Machinery. THE VILTER
MFaG. Co., 899 Clinton Street, Milwaukee, Wis.

Brewers’

Plates changed in daylight by using Quad Ch ing Bag.

Send 2c. stamp for sample
picture and circulars.

§ CLOSE & CONE,

g

licensed engineer. Abso-
lutely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
n Street,
QRAND RAPIDS. MICH.

Paclflc” & ‘““Union”

Gas & Gasoline
ENGINES.

Marme and Station-

ary. 1to
Sa.%e Slmple. ]gco-

EN =
Merion Av. & 49th St.
Philadelphia, Pa.

SINTZ GAS ENGINE CO.

GRAND B.API[L 8, MICH,,

Manufacturers of the Sintz Sta-
tionary and Marine (,as and
Gasoline Engines, E}?cmlly
adapted for Boats and ectric
Lighting. Runs with manufac-
tured or natural gas— Boats and
launcbes. Prices within the reach
of all. Se’nd or batalague.

GAS and GASOLINE
ENGINES.

Usiu%}Natural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank,
1to 40 H. P., actual.

’l‘he Springfield
Gas Engine Co.,
21 W. Washington St.,

FOR CYCLISTS Room 65, 163 State St.
AND TOURISTS. CHICACO.
THE BICYCLE: ITS INFLUENCE IN | . —
Health and Disease.—By G. M. Hummond, M.D. A val-| © /] e
uable and interesting paper in which the subject is ex- E o
haustively treated from the following stand'pomts' < .
The use of the cycle by persons in health. 2. The useof | & . >
the cycle by gersons diseased. Contained in SCIENTIFIC | o
AMERICAN SUPPLEMENT, No.100:2. Price 10 cents. | & 50 = Z
To be had at this office and from all newsdealers. - o) 2 P
m 1) D = T o B0
WOLVERINE” GAS " GASOLINE ., 235
ONARY -
ENElNES, ST MARINE. ° *3 =2
The “ Wolverine” is the only re- | m= o o
versible Marine Gas Engine on | ¢, .
the market. It is the lightesten- | 3 44
gine for its power. Requiresno | ©

We have turiibed Rope for
Same of e lorgest Dnives
1 fhe counlry

HANNON
; A, [ MPANY,
276Miner 5., CHICAGO.

SCIENTIFIC AMERICAN SUPPLE-
MEN1. Any desired back number of the SCIENTIKIC
AMERICAN SUPPLEMENT cap be bad au this office for
10 cents. Also to be had of newsdealers in all parts of

the country.

Our 160 ag ﬁne]ylllustrateﬂ
oultry Guide an

(AL

w about

PROFITS IN POULTRY
Y We_manufacture a complete line of Incubators,
3 Brooders and Poultry Appliances. Guide and Cata-
3 logue 10c. (stamps or silver) » Worth one Dollar.
3 Reliable Incubator & Brooder Co., Quiney, Ills.

HERE ACAIN!

SHOEMAKER’S POU LTRY
ALMANAC F

6.
Its a beauty, larger and better than every
nearly 100 pages8x10 on best book paper.
Fully il!ustrated ‘with finest engravings
of special design. A veritable Encyclo-
pedia of Chicken information. Sent post-
paid for only 15 cents. Addre:
C. SHOEMAKER, Box 158, Freeport, lII U S: A,
# S.—Ineubators and Brooders. Hot water, pipe system,
tho ‘best in the world, a fine 32 page Catalogue free.

Springfield, O.
VAPOR ENGINE awno

MUNITO POWER COMPANY,

8 Erie StreeT, Grano Rarios, MicHican.
GASOLINE LAUNCH ENGINES ano LAUNCHES

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12 to1 Motor
' now ready for the market. 18 to 40 ft.
Launches. 2.3, 5 ard 7 horse power.

No licensed Engineer or Pilot required. Speed and Safety
guaranteed. No Dangerous Naphtha or Gasoline used.
Marine Vapor Engine Co., Jersey City, N. J.

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention probably is
Batentab]e by writing to Munn & Co. §

ommunications strictly confiden-
tial. A handbook of patents and
bhow to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper,
elegantly illustrated, has the largest
circulation of any scientific work.
a year. Specimen copies free. i
Address MUNN & CO.,
New York, 361 Broadway.

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low=
est prices ever quoted. Fine  Catalog, 400
Nlustrations, mailed free; it gives Band
Music& Instructions for Amateur Bands.

\ LYON & HEALY, 33-35 Adams 8t., Chicago.

MEN WUMEN

Taught to make Orayon Portraits in spare hours
t.he].r homes by anew copynghted method Those 1eam~
d will be furnished

EARN 5B 10 $16 AWEEK. =it

P, German Artist, Tyrone, Pa.

ing m;
they
ca,n

nderson
Automahc

Copying Machine

N tAmo\m‘ ofl ntxoig-
Gow 4 ture regulated.
K gp erfect
copies of type
writing, ink or
printing. Always
ready. 1mple and
quick. Copies of
letters sent filed
same as letters re-
ceived. Sole own-
er of newimprove-
ments. Send for circular No. 10. Agents wanted.
OHN H. ANDERSON, Mouadnock. Chicago.

A NEW PIPE WRENCH

Grips Quickly and Firmly, GALVANIZED
<&\ as well as other Pipe, and will Not Crush

\ it. Won’t fock on pipe. Does not
mar nut or highly polished
fitting. Other
features.

All
Dealers.
Send for Little Book, Free.

THE IMPROVED

PERFECTION CAKE TINS

Loose bottoms. _* Don’t leak.” The groove
prevents that. Require no greasing.
More than a million American house-

keepers now use these celebrated tins
exclusively. We send 2 Round Layer
Tins by mail for 35 cts. Write for cat-
alogue showing ten styles — Round
Square and Oblong and]earn allabou
*““The Groove ” usi ve terrm)ry
" to agents. RICHAR DSON FG. CO.,

Reade St., Bath, N. Y.

icycle

Send us $15 for attachments.
complete, delivered free or
write us. We will mail you

catalogue.
CHICAGO
. ICE-BICYCLE
\ APPARATUS CO.,
—J)60 Lakeside Bldg
Chicago, lll.

II Looks You Squarely in the Face!

Every time you look up from your
writing you can see the time o’ day.
Just the thing for every busy man.
Sample in gold plated case, prepaid. $2.

%‘ HELPS, ANSONIA, CONN.

&

old ones you have, good
Sharpeners. OUR SPhLlAL

Work 1

them out and
Diamond Outlery

AT LAST WE'VE GOT EM!

No more dull Knives, Skates, or Shears! You can make the worst
as new in_10 seconds, with the Diamond

The Diamond Skate Sharpener fits the curve of any skate. Beauti-
nickeled. An excellent Christmas gift for the boys.
in a minute, They 8ell to Everybod;
wll in the quarters. Sample gy
0., 60 Broadway, New York, and 1467 Bmte Street, Chicago.

Y SHARPENER
= THAT SHARPENs

OF FER 10 AGENTS., FREE!

Does the ‘@
Agents snmply hand
mail, 2
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ODELS & EXPERIMENTA L WORK.SMALL MACHINERY
NIVI\TEEL'I}I,égEEE'?g- MNEW YORK STENCIL WORKS 100 NASSAU ST N.Y.
for use 1n the arts, Killing Insects

B I = 3 U L P H I D E in Grain, Killing Burrowing
UF GARBON 1mals, ete. Manufact
CONTRACTS WANTED.
To manufacture Hardware Sfecialties, Pat’d Novelties
113
D Y N A M 0 s trations. Pamphlet, Price 25c.
American lnduan-ml Publishing Compa (¥
B onn.
SEND FOR PAMPHLET.
JAMES LEFFEL & 00.,
S. P. DENISON, 143 CENTER ST. N.Y.
Valuable Patent on Cover Fasten%g%
. 1, 18 ¥ ticul: dd.
%%’t.ed Oﬁtht i—lg.5 449; %Ja;sltcul ?f:t Srte.s ’s New York.
E. V. BAILLARD, 106 Liberty Street, N. Y.
DEA NESS CURED! THE
Deafunesson StrictlyScientific principle. Satisfaction guaranteed.
Circulars free. EAR VAPORATOR CO., 195 LaSalle St., Chicago.
# Best in the world, hot waur pipe syste
hatch chicks when others fail. Cata!ogue Free.

ured by
E. R. TAY LOR, Cleveland, Ohio
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis.
¥ Care and Management of. 26 illus-
rulgeport,

TunBlNE WATER WHEELS.
Springfield, Ohio, U. 8. A.

FUR SALE for Milk and Preserve Jars, No. 5417,

EAR VAPORATORG .
_IncubatorsdBrooders
Shoemaker Incubator Co., Freeport, Iil. Us 8, As

= HATCH CHICKENS by STEAM.
TAMODEL EXCELSIOR Incubator.

.GEO. H. STAHL, 114 to 122 S. 6th St. Quincy, Ill.
POULTRY PAPER, iillus’d, 20 pages,

25 cts, per year, .4 months
trial 10 cts. Sample Free. 64-page practical
poultry book free to yearly subscribers.

Bookalone 10 cts. Catalogue of poult %
==hooksfree. Poultry Advocate,Syracuse,N.

Mechanical Draughtsman and Designer (26} Gra-
duate of -a_Polytechnicum who has filled responsible
positions with first class firms in mechanical depart-
ments, is open for engagement. Four years’ experience.
References. Middle States preferred. Address C. G.
Sprndo, 1513 State St., Ra.cme, WIB

ARBORUNDUM

EST ABRASIVE KNOWN. EMERY
IAMOND POWDE|
'OWDER;CRYSTAL
CANSORMTUN . MOND

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a speelalty
W. E. CALDWELL CO,,
217 B, Main Street, Louisville, Ky.

Improved Acme Jacketed Kettles.
PLAIN OR PORCELAIN LINED.
Special Goods illi PléAIN or PORCELAINED

THE STUART & l’E’l‘ERbON co, |
Broad & Tatham Sts.,, BURLINGTON. N, J. &

AND
SUBSTITUTE. IN. F oun,
HEEL SLAB H /yE ORM.

UHL TUBULAR HEADLIGHT

IT BURNS IN THE WIND AND

BURN
ONE, ONLY ONCE FOR ff 220 BUHL STAMPING

[4
MANUFRS 0F TUBULAR LANTEPNS. 0-DETR

This Clock is adapted for 6 or 12 stations,
and the keys are all different. The regis-
tering is done by numbers, ranging from
1to 6 and 1to 12, instead of asin the old
style Time Detectors, which mark either
by holes or an impression on the dial.
For circulars, address A. NANZ & CO.
118 Chambers Street, New York,

METAL and WOOD
WORKERS®

SCBOLLSAWS,
&‘ﬁgﬁxﬂi"pﬂ%’“ﬂaﬂ ACHINER

We carry in Stock all the
| Foot Powu
AND

ADING Eotr
&% VERY LOW PRICES!
Send 4 cents for large Illus. Catalog.

THE WILKINSON CO.,
83 Randolph Stey Chiocage.

cientific A merican

TES;;:

PUBLICATIONS FOR 1396.

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

RATES BY MAIL.

The Scientific American (weekly), one year -  $3.00
The Scientific Amerlcan Supplement (weekly), one
year, - - - 5.00
The Scientific Amerlcan Export Edition in whlch
is incorporated the Spamsh Edltlon (monthly).
one year, - 3.00
The Scientific American Archltects and Bullders
Edition (monthly), one year. - - - 250
COMBINED RATES.
The Scientific Americanand Supplement. - -  $7.00
The Scientific Amenean and Archltects and Bmld-
ers Edition, -
The Scientific Amencan, Supplement, and Archx-
tects and Builders Edition, - - - - . 800

Proportionate Rates for Sixz Months.

This includes postage, which we pay. Remit by postal
or express money order. or draft to order of

MUNN & CO., 361 Broadway, New York.
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“Wovertisements.

ORDINARY RATES.

Inside Page. ench insertion. = 735 cents n line
Back Page. eachinsertion. - - £1.00 aline

¥ For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
andis set in agate tyre. FKngravings may head acver-
tisements at the same rate per agate.line. by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

J va\" ‘t‘ (6‘\'. '16”/“1 / -, l‘\"d"‘

Handsomely illustrated in colors Address
AMERICAN TYPEWRITER C@., 267 Broadway, New York

Over the hills
and far away,
The whizzing wheels speed on to-day. \
As they fly along the glad shonts ring—
“Ride MONARCH, the wheel that’s best and king.' o

MONARCH

KING OF BICYCLES

Beloved by his subjects because he does
right by them. There’s goodness and
merit in every inch of his kingly fame.

4 models. $80 and $100, fully gnaranteed. For chil-
dren and adults who want a lower —
price wheel the Deflance is
made in 8 models, $10 to $75.
Send for Monarch book.

Monarch Cycle Mfg. Co.
Lake, Halsted and
Fulton Sts.,
CHICAGO.
88 Reade St.,
NEW YORK.

wms WANTED o FINE TOOLS N EviRysyiop,
""“"°" C.H.BESLY & CO.

CHICAGO, ILL.U. S.A.

_SENDFOR
GATALOGUE

UNTER A ARM»S (of/)

FULTON N. Y.

R AR e AR G

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-

Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined

Telegraph and Telephnne,
covering all forms of
Microphone Transmitters

or contlact Telephones.
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DAIMLER MOTOR COMPANY,

BUILDERS OF
nghest Grade Single and Twin Screw Launches.

No

per

OFFICE AND WORKS,

tricity.
Run on one pint of gasoline per horse power

minute.

Safest, cleanest and speediest power boat built.

smoke or smokestack, no boiler, no elec-
No steam or naphtha under pressure.

hour, and are under way in less than one
No licensed engineer or pilot.

Also Stationary Motors.

&5 Send for lllustrated Catalogue and Price List.

“STEINWAY,” LONG ISLAND CITY, N. Y.

WE ARE BUILDING . . .
The Celebrated —

"HORNSBY-AKROYD'

e (0IL ENGINE
The De La Vergne Refrigerating Machine €o.
FooT E. 138TH STREET, NEW YORK.

i PERFORATED

HALF A CENTURY OF CYCLES —AN

interesting hlstory of the cycle from its origin up to the
present time. first crank-driven bicycle. The
**bone-shaker’ and its successors. 'The tricycle.
modern wheel. Cycle building a science. Points of im-
provement. The pneumatic tire. A hand and foot cycle.
‘With 9 illustrations. Contained in SCTENTIFIC AMERI-

CAN SUPPLEMENT, No. 101:2. Price10cents. To be

bad at this office and from all newsdealers.

JESSQP'S STEE LI

SAWS

OR TOOLS, TC.
L'2 91 JOHN ST. NEW YORK

WM JESSOP & SONS
Small Engine

Machinery at Low Prlces. Lathes, Boot
Lathes, Drills, Printing Presses, Saws, etc. An assort-
ment of first-class tools. We buy, sell, and exchange.
WALLACE H. MANSFIELD, Niw HAVEN, CONN.

The $5.%
PGCKET KODAK

EASTMAN KODAK CO,

Sample. o and booklet ,
Jor n::‘;rent stamps. ROCHESTER' M.y

AI 3 PIicS
1 ME Addison”

from its earli-
estconception
to the latest
production—
years of solid
research—

isYours—~

If you say “Send me |
Catalogue No. 62. |
with your address to

The

Waterbury Watch
Co.

Bicycies, Watches Guns, T'uggies Harpess,
Sew1ng Machines Org:ans. Pisnos ~ufes,Too:s
Scales of JJ1 v irieties «nd !100u other articles.
Lists free. Cuic .Go ScaLg Co., Chicago. 111,

Waterbury, Conn,

AGENT WANTED

in every town.
Best seller made,
Write for terms and discounts,

Have dust-proot bearings
that are dust proof, large
tubing, 5 inch tread, latest
pattern continuous cranks
and crank shaft. Tubular
hubs wide between spokes,
and straight rear braces.
In fact, are thoroughly
modern in all respects.
Built by men who have
every facility that money
can buy for the produc-
tion of the best machme,
backed by 18 years’ practi-
cal experience.

PRICES

$60 and $85.
Peoria Rubber & Mfg. Co.,

PEORIA, ILLS.

AS
WE HAVE SAID
BEFORE...

Sterling
.%zeycles

NO REPAIRS

—are

“Built Like a Watch”

and run as easy

Ride an Olive Green Sterling in 96

Our New Catalog is a beauty!

STERLING CYCLE WORKS

GENERAL OFFICES:
274~276-278 WABASH AVENUE

CHICAGO

Sehoverling, Daly & Gales, 302 B’way, New York
Pacific Coast Branch, 314 Post St , San Francisco

gt atat ot ot et i

Chesterman’s, Excelsior,
Lufkin’s, Eddy’s, Roe’s,
etc.,-and supplies of all
kinds for Architects, En-
gineers and Draughts-
men.

Frost & Adams Co.
Establisbed in 1848.
39 Cornhill,
BOSTON, MASS.

ACCOUNTANTS
who use the Comptometer
have no trouble with their
trialbalance. Has it ever oc-
curred to you that by getting
one you might save lots of
time, avoid mistakes and not
ruin your nerves?
Write for Pamphlet.

Neasuring
Tapes.

FELT & TARRANT MFG CO.
52-56 ILLINOIS §T.. CHICAGO.

Ridden by the Elite
Of both continents.

Elegant in Design,
Superd in Finish.

THE ACME OF PERFECTION IN CYCLE CONSTRUCTION.

Games Points

Above ¥ actua lsize.
Send two-cent stamp and we

wiigsl FREE

Our SOUVENIR GAME COUNTER

Art catalogue describing ladies’ and gentlemen’s models free by mail.

INDIANA BICYCLE CO.,

e INDIANAPOLIS, IND,

© 1896 SCIENTIFIC AMERICAN, INC.

ENG‘NE Boilers and Machine Tools. New
s and Second-hand Send_stamp for paper
“Machmery& Supplies.” . P. Dayvis, Rochester N. Y.

PRIESTMAN SAFETY OIL ENGINE

* Phenomenally low im cost of operation. ”—F'mnklm Inst.
NEITHUER  Kerosene, NOT Gasoline y

STEAM
ENGINEER I' =
Economical, Simple, Safe, A u- J¥s
tomatic. For Electric Light-
ng, Pumping, Milling, etc.
PRIESTMAN & COMPANY, Inc. ¢
Front and Tasker Streets, - -

ildelphin

There is hdly a USE OF POWER

in Factory, Mill, Store, Office,
Elevator, éreamery, or Sh
ar on the Farm, the

“CHARTER”

is not now ﬂllmﬁ It is also run-
ning Boats, Well Drills, Pumps,
Dynamos, Threshing Machines.
etc Of course it also uses Gas-

op—

2~ ESTABLISHED 1845,

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly--52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity.Telegrapby, Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History,
ete. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year -52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of ‘I'hree Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs. - Special rates for several names, and to Post-
masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.

@
Seiemitic Qmerican Supplement

Thisis a separate and distinet publication from THE
SCIENTIFIC AMERICAN, but i8 uniform therewith in
size, every number containing sixteen large pages full
of engravings, many ¢f wnich are taken from foreign
papers an¢ accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts tne most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography Archseology, Astronomy, Chemis-
try, Glectricity, Light, Heat, Mechanical Engineering,
Steam and Ratlway Eneineering, Mining, Srip Building,
Marine Engineering, Photography, Technolegy. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable intormation
obtainable in no other publication.

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

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico. $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO.; 361 ]h'nmlwny, New York.

gmlﬂmg Fdition.

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and Other fine engravings; illustrating the
most *interesting examples of modern Architectural
Construction and allied subjects.

A special featureis the presentation in each number
of a variety of the latest and best plans for private resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans. Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.

&
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Lxport Zdition

of the SCIENTIFIC AMERICAN, with which is incor-
porated ‘*“LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated. Itis the finest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish, possessions
—wherever the Spanish language is spoken. THE S€Ci-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents. :
¢ Manufacturers and others who desire to secure
foreign trade may have large and handscmely displayed
announcemen*s published in this edition at a very

moderate cost. Rates upon application.

MUNN & CO.. Publishers,

361 Broadway, New York.

PRINTING INKS.

Toe SCIENTIFIC AMERICAN is printed with CHAS.
ENEC JOHNSON & ¢O.8 INK, Tenth and Lombard
Sts., Pailadeipnia, and 47 Rose St., opp. Duane, New York






