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GLAFCKE'S IMPROVEMENT IN PRISON CONSTRUCTION. thus occasioned would at once give notice of the tam-

In prisons huilt according to the old �ystem, chances pering with the pipes through the consequent reduc­
of escape by digging or cutting through the prison tion of pressure, which actuates an alarm; so that, be­
walls, doors. floors, or ceilings are available to the fore the operations necessary to an entrance into or es­
prisoners, but, by constant improvements in such cape from the locked cell could be faidy begun, the 
st.ructures, escape has been rendered more and more officers of the prjson could be on hand to investigate 
difficult, and yet escapes frequently occur from the the cause of the alarm. 'l'he walls, ceiling and floor of 
most modern prisons. . each cell are composed of pipes. The door, which is 

The latest improvement in prison construction, also composed of pipes, carries communicating there­
which forms the subject of our illustration, appears to with a lock, the parts of which are made tubular. The 
furnish as nearly absolute security as it is possible to staple or keeper of the lock, through which the locking 
obtain, the result being secured in a very simple way, I bar passes, is also made .tubular. In front of each 
and by the use of low-priced material. series of cells is arranged a cage, which is also of the 

A prison constructed according to this system not same construction. The tubular system of each cell is 
only offers great resistance to any operation that will connected by a pipe with pressure gauges, and an 
tend to destroy or injure it or render it, less secure, but electric alariu operated by pressure gauges at the 
it also afforas a ready means of indicating any tamper- warderls offiCe. In some cases a small longitudinal 
ing with the strucbl1'e and also of giving an alarm in opening is left for the introduction of food. 
case of an attempt being made to break out of or into The locks up()n the doors are arranged to be ope­
the prison. rated by · pressure, the bolts being pushed by a fluid 

The cells built according to this plan are made en- acting upon a piston. Any retrograde movement of 
tirelyof iron or steel pipes which intercommunicate, the piston, due to diminution of pressure, would be in­
so that water or any other fluid may be kept under dicated at t.he warden's office upon the pressure 
pressure in them. With this construction, should gauge, and any consiC\erable movement of this kind 
there be the slighest puncture or break, the sIllall leak would result in giving an alarm upon t.he electric \wll. 

[,3.00 A YEAR. 
WEEKLY. 

This system of protection, which is applied to prison 
cells and eag-ps, has another application which is not less 
valuable than fOl' prison walls. ceiling!', and doors, that 
is, for safe deposit vaults, hank safes and vaults, etc., 
for the system of pipes is as effective in preventing en­
trance as escape, so that an unauthorized person could 
not gain entrance to a vault protected according to 
this system. 

In Fig. 8, we show another system of construc­
tion, in which t.he cell is compo�ed of a framework 
of piping, with hollow metal boxes connected to the 
piping and with each other, so as to form a solid con­
tinuous wall having a smooth, plane face. 

The United States Treasury and Sub-TreasurYlllight 
well adopt protection of this kind. The sallle principle 
carried ou t pn a suitable scale can be applied ad vantage­
ously to slitiw cases containing valuabl�s. 

Fig. 1 of the engraving is a detail view, showing the 
construction of a large tubular cell door, with a por­
tion of the cell structure, pressure cabinet, alarm 
gauges, etc., and Fig. 3 is an outside view of one of the 
tubular hinges, Fig. 4 being a sectional view of the 
same, showing the passages for supplying water to the 
tubular part of the door. 

. 

The pre3RI1l'e gauges and electric alarm apparatus are 
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illustrated by Figs. 2 and 5,' the latter showing the 
adjustable electrical contact arm carried by the spindle 
of the gauge behind the dial, and adapted to com­
plete the electric circuit by engagement with a fixed 
contact piece. The details of the hydraulic lock are 
shown in Figs. 9 and 10. Figs. 8 and 11 show the hollow 
metal slab construction more particularly used in 
vaults, etc., while the remaining views show the com­
plete jail structure ready for use. 

It is obvious that this system may be applied to cells 
and vaults already built, or it may be placed around 
a cell block, whether it consists of modern steel cells or 
brick cells. In the application of this system to vaults 
and cells already in existence, the tubular walls may 
be erected around the whole structure, but the in­
ventor prefers to place the tubular walls inside of the 
existing vault or depository. 

This improvement in prisons is the iuvention of Mr. 
P. Emerson Glafcke, of Cheyenne, Wyoming. It is 
protected by patents both in this country and abroad, 
the patents being owned jointly by the inventor and 
Mr. '.r. A. Kent, a prominent banker of Cheyenne. 
This system has been approved by some of the fore­
most bankers, wardens and prison boards in the 
United States. Without doubt, the economy of con­
struction and the effectiveness of the device will lead 
to its adoption where safety and protection are 
required. 

. f. ' . .  
Artificial Silk. 

United States Uonsul Loomis, of St. Etienne, France, 
has recently sent to the State department' a report 
giving information in regard to the Chardonnet pro­
cess for cOllverting wood pulp into what he calls silk. 
M. De Chardonnet. has built a mill at Besan�on, where 
the "silk" is now being manufactured. 

The raw material is made from wood pulp, which is 
carefully dried in an oven and plunged in a mixture of 
sulphuric and nitric acids, then washed several times 
in water and dried by alcohol. The product thus pre­
pared is dissolved in ether and pure alcohol, and the 
result is collodion, similar to that used in photography. 
This collodion, which is sticky and viscous, is inclosed 
in a solid receptacle, furnished with a filter in the lower 
end. 

An air pump sends compressed air into the recept.a­
cle, and by its pressure the collodion is passed through 
the filter, which removes all impurities and flows into 
a tube placed horiwntally. This tube is armed with 
300 cocks, of which the spouts are made of glass and 
pierced by a small hole of the diameter of the thread 
of a cocoon as it is spun by the silk worm. The spin­
ner opens th e cock and the collodion issues in a thread 
of extreme delicacy (it takes six to make a thread of 
the n6lClllilillilliry consistence for weaving). This thread 
is not, _wever, fit to 'Qe rolled on the spools, by reason 
of its viscosity and softness. 

To produce the necessary hardness, the glass tnbe 
already mentioned is surrounded by a small reservoir, 
constantly filled with water. When the thread issues 
from the aperture in the manner described, it tra­
verses this water, which takes up the ether and alco­
hol, and then the collodion becomes solidified; that is 
to say, it is transformed into an elastic thread as re­
sisting and as brilliant as ordinary silk. The stuff 
manufactured was found to be dangerously inflamma­
ble. M. De Chardonnet has apparently removed this 
difficulty "by plunging the spun thread into a solution 
of ammonia, thus rendering it as slow of combustion as 
any other material." 

The consul adds: "This discovery seems to have a 
great future. - I have talked with great men, silk mer­
chants, brokers, dyers, and men who manufactured 
silk goods, about the Chardonnet method of producing 
raw silk from wood, and it is universally admitted 
that the process will eventually yield large practicable 
and profitable results." 

It is proper for us to add that this so·called artificial 
silk is a very different substance chemically from that 
produced by silk worms, and there is not likely to be 
any substitution of the one for the other in trade. 

• ••• • 
THE directors of the Grusonwerk of Magdeburg­

Buckau, Germany, have issued a circular in which 
they state that the firm of Friedrich Krupp, of Essen, 
has obtained the right of working the enormous plant 
of the Grusonwerk. In return for this the Krupp firm 
guarantees a fixed annual dividend to the sharehold­
ers of the Grusonwerk. This combination is of great 
importance, as the two firms virtually control the 
armor plate mij.nufacture of Europe. The Gruson 
factory manufactures not only guns of all sizes, from 
small quick fire guns up to large !'ize cannon, but they 
also make all kinds of armor, armored tnrrets, gun 
carriages, ammunition, etc. The Grusonwerk has been 
equally successful i� the peaceful arts, and it manu­
factures a large variety of metallurgical and mining 

·machinery, hydraulic machinery, gas engines, distill-
ing plants, railway material, etc. The enormous 
factory at Magdeburg-Buckau contains 75 steam en­
gines, 1,100 machine tools, 10 steam hammers, includ­
ing one of 100 tons, 18 cupolas and 29 open hearth 
furnaces. 
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J . AGRICULTURAL RAILWAYS. 
A large hody of farmers have united in Kansas for 

the purpose of building an electric railway across the 
prairies to enable them to ship their cattle and other 
prod ucts to market, and thus put a million of dollars or 
more which they now claim to spend annually in trans­
portation into a road which they themselves shall 
own. The scheme is a pretentious one, more preten­
tious than the present knowledge of electrical matters 
and the courage of the financial world would warrant, 
because the road as proposed is five hundred miles or 
more in length. Nevertheless a committee has been in 
Chicago investigating the matter with a view to adopt­
ing the storage battery or the trolley system, which­
ever one seems best adapted to the purpose. 

Even if these farmers are somewhat ahead of the 
Tlte Scientific Alllel'lcan Supplement times in their purposes, they are foretelling what is 
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tucked into the tops of boots a size too large and guilt-
less of blacking. 'Where's the boss ?' was his query as 
he glanced round the office. No one replied at once 

SCIENTIFIC AMERICAN SUPPLEMENT' :and he repeated the question. The manager asked 
him what he could do for him, and the future-great 
proceeded to strike·him for a job. Business was rnsh­
ing and the office was two men short; 1i0 almost any 
'kind of a lightning slinger was welcome. He was as­
signed to a desk and a fnsillade of winks went the 
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Note. Crom the World'. (lolumblan Expo.ltlon. ho, Vermont, Missouri; and the Territorial buildings of Jarge cities, it has been imposible to accomplish more 
The chiefs of departmentll at the World's Columbian New Mexico, Arizona., and Oklahoma. than has already been done. But the laboring man 

Exposition recently held a protraeted meeting, at The Bureau of Music is laying out a programme that has not been the only one that has hampered the ef­
which they fully discussed the progress of completing will cover the whole period after the Fair is opened un- forts of the Exposition o:lllcials. Congress has not been 
the buildings and of installing exhibits. The. condi- til the close. The scheme upon which the programme over-generous in its support, financial and otherwise, 
tien of each department was fully discussed and the is based contemplates outdoor music by the finest and one or two railroads have endeavored to wring ex­
needs of some were considered, in order that they bands of America and Europe, so arranged that there : cessive charges out of the Exposition, while combina­
might catch up with others that are well along. After shall be plenty of music each day. In addition to this tions in the business world have in several instances 
the whole situation had beeu fully analyzed, it waft the it is proposed to have concerts every day, and society endeavored to make enormous profit out of the Fair. 
general opinion of the meeting that if exhibitors are and festival concerts every week, in which leading or- Ani perhaps most surprising of all, the local preSijl has 
prompt in senclil)g in their exhibits and .energetic in gahizations from all parts of the country will partici- made occasional virulent attacks on the Exposition 
installing ihem�lhe� is no reason why the ExpOSItion pate. Every conductor and societ.y of note tbrough- which have not had the slightest foundation in truth 
should not be opeUed on May 1 in most excellent; con- out the country has been assigned a definite time for or fact. 
dition. furnishing music. The concerts proper will be held in In short, the Exposition has had very little cordial 

A glance at the way work is being pushed now will Music Hall, while the bands will play in outdoor pa- support from many upon whom it most depends for 
show that no time is being lost. As many men are vilions. · success. It has had from the first to fight oil barna-
employed as can possibly be made use of. The great There will be no high tower at the Exposition to ·cles of one sort or another. 
Manufactures and Liberal Arts Building resounds to compare with the Eiilel tower that was built for the 
the echo with the sound of driving nails and sawing Paris Exposition, but some grand vistas have been pro­

••••• 

lumber, with the rumble of freight cars which are vided for, one of the last being a promenade on the A.n Important Patent Decldon by the Supreme 
. .  (lourt. bringing in cases of exhibits, and the tread of horses roof of the Manufactures and Liberal Arts Building. 

drawing truckloads of exhibits and lumber. The Jap· The concession has j·ust been granted and contract 
anasa pavilion is completed and makes a very attrac- awarded for four elevators to carry the passengers up 
tive show with its Oriental style of .architecture arid to it. This roof is 237 feet high, and will command a 
its bright colors. Several prominent manufacturers grand view of the whole Exposition. The top of the 
have nearly completed their pavilions, and Great dome of the Administration Building is some 30 feet 
Britain, Germany and France are well along with higher, bu� does not have the area to accommodate 
their work. The Austrian pavilion has just been laid people. Provision is also made on two other buildings 
out, while Can� Denmark, Brazil, the Netherlands, at least for visitors. These two buildings are the 
Spain, Italy and other nations are fast bringing their Transportation Building, which will haw a restaurant 
pavilions into a�pt�ve shape.·.··Staff is quite .exten� on the roof. over;�the golden entrance, as has peen 
sively. used iu ornamenting these pavilions, thus giviug statedbefofu in . these columns, and the Women's 
a more finished eilect than was generally seen at the BuildiIig, which will also have a restaurant on the 
Centennial Exposition. roof. The concession for this last restaurant has just 

In the Agricultural Building a dozen or more State heen awarded to a woman. 
pavilions are nearly completed and give promise of Mr. Frederick Sargent, who was made general 
very interesting displays, -particularly iIi tile line of manager of the combined electrical and mechanical 
natual woods, corn, grain and other products. In departments only a few weeks ago, has handed in his 

.the Palace of MechanicArtB the work of completing resi�ation, and it has been accepted. Mr. Sargent 
the building and of. installing the power plant goes on has served the Exposition faithfully, and much credit 
side by side with the building of pavilions and install- is due him for the efficient and comprehensive manner 
ing of exhibits. In the Electricity Building several of in which the power plant has been laid out. 
the larger and more important of the exhibitors have The number of visitors within the Exposition gates 
already done considerable work. Workmen are now has become quite a burden, now that work is being so 
preparing for an exhibit in this building which will rushed, and in order to restrict if possible the multi­
attract much attention. This will be a subterranean tude, the price of admission has been increased from 
mine, completely fitted with electric mining machinery. twenty-five to fifty cents, and the desired result seems 
In the lIining Building more has been accomplished to have been accomplished, for the time being, at least. 

A ruling upon the validity of patents granted in th� 
United States under foreign patents of the same inven· 
tion was made by the Supreme Court of the United 
States March 27, in the case of Henry Huber et al. agt. 
the N. O. Nelson Manufacturing Company, appealed 
from the Circuit Court for the Eastern District of 
Missouri Mr. Justice Blatchford delivered the opinion.· 

A patent for an "improvement in water closets" was 
issued April 7, 1874, in Great �ritain. The patent was 
to run for fourteen years, with a proviso that if a stamp 
duty of £100 Wl!>I!.,not paid within sevep years of date of 
issue, the patent would at the expiration of that term 
become void. Application for a patent in the United 
States under assignment was made November 29, 1881, 
and the patent granted June 27, 1882. The £100 stamp 
duty was not paid in Great Britain within the time 
required, and the patent· there became void April 7, 
1881. Under these facts the circuit court held that the 
patent granted in the United States was void, because 
it was granted after the British patent had ceased to ex­
ist, and judgment to ·this eilect in favor of the defend­
ants was affirmed. This decision, it is believed, destroys 
Edison's quadruplex telegraph patent and also his 
three microphone patents, which were not patented 
here until after the foreign paterits had been taken, 
leaving the Bell company, after January next, to 
stand wholly on the Berliner patent. 

proportionately toward completing the work of in- The White Horse Inn, made so famous by Dickens, • ' . '  • 
stalling exbibi� than perh!loP.S ;nl'!P.y" oth�r .. building. has been reproduced in stail, and an iqlmense white The New American War Ship New York. 

In the Transportation Building there is a goooshow- horse haS just been put in position over the entrance Within a few weeks the United States navy has had 
ing of work, and every day brings a change from the way. This building is to be formally dedicated by enrolled in its ranks as a reserve ship the New York of 
previous one. In Horticultural Hall a large number Dickens' admirers on May 10. The building is to be the American line. Almost coincidently with this 
of men are at.work on the flower and plant exhibits, headquarters of the Columbian Pickwick Club. event, which meant the securing of the fastest ships 
and work has been begun building an immense mound All crafts or vessels run in conne;tion with the afloat, to be used if necessary in war, came the ac­
under the dome. Within this mound there will be a World's Columbian Exposition will fly two flags, the count of the unofficial trial trip of the new armored 
perfect model of a cave recently discovered in the national flag and the Columbian maritime flag. The cruiser New York, which has just been flnished at the 
Black Hills. The stalactites and stalagmites for use maritime flag is of white bunting with a wreath of Cramps' ship yard, in Philadelphia. The trip showed 
in this cave are already on the ground The Women's oak leaves in the center, with a blue anchor in the cen- that ·the namesake of the naval reserve ship resembles 
Building, although one of the first. structures com- ter. of the wreath. The gondolas will fly a flag or perhaps surpasses her in one respect-,-in speed the pIeted, is somewhat behindhand, as no exhibit has modeled after those used in the fourteenth century. new cruiser appears to rank among the fastest ships 

. yet been installed. The lagoons, basin, and other interior waterways have of her class. 
Work on the State buildings is nearly up with that all been dredged so that six feet is the minimum depth. , · .On Tuesday, March 21, the ship left Cramps' yard 

on the Exposition buildings proper, and quite a num- This provides ample waterway, as the launches and and proceeded down the Delaware, under her own 
ber of the State buildings are completed. The North other small boats will not draw over· three feet. The· steam, attaining about 17'0 knots, and anchored near 
Dakota building is having put in placeja fine exhibit of fire boat which was built last year for use at the Ex- the breakwater. On Saturday, March 25, the ship was 
thEl'State products, and the building is quite elabor·· position, and which has lain in the canal all winter taken out to sea. Two runs were flrSt taken from five 
ately trimmed in the interior with corn and other na· under steam, to be ready for service at an instant's fathom lightship to northeast end lightship and ra­
tive products. In the Kansas building is a flne dis- notice, draws so little water that it can run in any turn. The firstil'UD to the northward took 29 minutes 
play of anim� both wild and domestic, and' 8Jso a part of the waterways. A covered way designed only 38 seconds, the.second run to the south ward took 29 
showing of the State's p�ducts. These animals are for the use of tbe :fire boat gives it entrance from the minutes 51 seconds. The distance covered in each run 
exhibited by the State University. Iowa is making a basin into the South canal. was 9'88 nautical miles, giving rates of 20·03 and 19'87 
very .e1abl>rate show, after the style of the corn' pal- An interesting memorial of the Exposition is being nautical miles per hour. Next the ship was run out to 
aces which have been built before in that State. The prepared which is to be placed permanently in the sea into deeper water. Basing her. record on the data 
building is finely located at the extreme northeastern Art Institute of Chicago. This will comprise the obtained f.zom the two distance trials, on a four hour 
comer of the grounds on the Lake shore, and the large models for much of the art work at the Exposition, in- run, a speed of 20'38 nautical miles per hour was main­
hall is elaborately decorated with corn. There are cluding the statues, reliefs, and paintings. Wned. As the water deepened, a speed of 20'07 miles 
cross sections of ears which are nailed on the wall in One vote out of a total of sixty-one has stemmed the was reached. 

. . 

quite elaborate patterns, the background being' some tide of a threatened strike of switchmen on the rail- • , . , • 

lUetalllc Tin on Cloth. 

A new process. invented in Germany, allows a. bril­
liant and flexible stratnm of tin to be deposited upon 
cotton flber. A paste is first made of the powdered 
zinc of commerce and white of egg and spread on the 
material by means of a brush. This is then coagulated 
after drying by a current of superheated steam and 
the tissue is then introduced into a bath of perchloride 
of tin. The metal precipitates on the zinc in a finely 
divided state, and after rinsing and drying the cloth, 
it is passed through cylinders or calenders which give 
brilliance to the coat of tin. Beautiful metallic de­
signs may be obtained in this way. It is stated that 
the process may be substituted entirely for the ordi­
nary method of ornamenting cloth with tinfoil 

bright color; while under the roof are long festOons of roads focusing at Chicaio. . Had the strike taken place 
ears of corn, while bundles of grain and other n ative the· World's Columbian Exposition would have been 
products are displayed with fine eilect. There are; as seriously injured, so far as its flnancial success is con­
yet, no exhibits in any of the other State.buildings, but cerned. The escape was very narrow, but was only 
the buildings of the following States have been com- one of many vicissitUdes through which the Exposition 
pleted: Wisconsin, Ohio, Colorado, South Dakota., has passed. In most other inStances it has had to 
Nebraska, Arkansas, West Virginia, Utah, Montana., make the best of untoward circumstances, and consid­
Maryland, New Jersey, Connecticut, New Hampshire, ering all these cirCumstances it is a wonder that the 
Maine, Virginia., Massachusetts, Rhode Island, Dela- Exposition has not been badly shaken. More obstacles 
ware, New Y�rk, Pennsylvania, Florida., LO�iana., have been thrown in the way by those who should Illinois, and Minnesota. The Virginia building, which have been its best friends than the general public is 
is an exact representation of Washington's home at aware of. This is true with labor, and the fact that 
Mount Vernon, attracts much attention from visitors. the switchmen's strike has been, for the time at least, 
The Massachusetts building is a fine reproduction of avoided is a relief. Labor organizations have demand­
an old colonial mansion. The cod1lsh weatlier vane ed all the work to be done upon the grounds and 
attracts the Western eye. The New York building is buildings, and whenever there has been a remonstrance 
a large, imposing structure, aud is perhaps the most at unjust demands, there have been immediate threats • , . , • 
pretentious of any of the State buildings. The Flori- of a strike and boycott. If there could have been har- A. New (lomml •• loner of Patents. 

da building is unique and interesting, being a repro- mony instead of antagonism between labor and the John S. Seymour, nominated to be Commissioner of 
duction of the old fortification at St. Augustine. Con- Exposition officials, all work, so far as the buildings Patents, is a lawyer, 45 yeari! of age, and a resident of 
siderable work yet remains to be done on the build- and grounds are concerned, could have been completed Norwalk, Conn. Two years ago he was elected State 
ings of the following States: California (a reproduc- some time ago. But with an eight hour working daY', Senator, which was his first public service. He is ra­
tion of"'the old mission station at ·Santa Barbara), In- and almost prohibitive prices for overwork or night puted to be a man of much ability and doubtless will 
diana. Michigan, Washington, Texas, Kentucky, Ida- work, while thepsands of men have been idle in all our make an efficient Oommissioner of Patents. 
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SIMPLE SLIDE CHANGER AND ECLIPSER. 

BY GBO. :M. HOPKINS. 
With perhaps the single exception of the photo­

graphic camera, there is probably no instrument of 
which so many different grades can be found as of 
optical lanterns, ranging as they do from the poor toy 
article with a candle for a light, up to the magnificent 
opticallantern employing electricity as an illuminant 
and costing hundreds and in some cases thousands of 
dollars. 

The apparatus here deScribed is not designed for use 
with either of these extremes, b ut is intended for a 
good single lantern used for projecting pho­
tographic shades. 

One does not need to be an adept in lan- . 
tern matters to know that half the effect is 
lost when the slides are passed through the 
field in successional order ; and while the 
superb effect secured by t wo or more lan­
terns and dissolving apparatus cannot be 
produced by a single lantern, slides can be 
changed, without making the movements 
visible on the screen, by means of an eclipser, 
which will momentarily shut off the light 
while the slide is being moved. 

Several varieties of apparatus for this pur­
pose have been devised, most of them being 
complicated and expensive. 

The engravings show a simple device 
which is effectual in . accomplMlln� the 
desired �esult, - and i� entirely hoyade . 
the cost IS very small mdeed.. ./ , -i<  

The principal part of the device consist.s 
of a wooden slide changer which may be 
purchased for a small sum from any dealer 
in optical lanterns, or it may be readily 
made by any one who is handy with tools. 

The frame forming the fixed part is of the 
right. size exteriorly to fit into the lantern. 
The opening through the frame is the same 
as that of a lantern slide mat. To this 
frame is fitted a slide having two pockets, 
one at either end, for receiving slides ; t.he 
openings in the slide are larger than those 
of the fixed frame. In the bottom of each 
pocket is pivoted a brass lever, and in the outer 
end of each pocket is a space containing a vertical 
wooden rod, the lower end of which rests upon the 
shorter arm of the lever while the upper end pro­
jects above the slide and forms a stop for limiting the 
motion of the slide. The pressure of the fi'Ilger on the 
top of the wooden rod, as shown in Fig. 2, starts the 
slide from the pocket, so that it may readily be re­
moved and replaced by another. Both pockets are 
seen in Fig. 1, which shows the operation of changing. 

To the lower part of the front of the fixed frame 
is hinged a shutter made 
of vulcanized fiber, and 
through the shutter, about 
one-half inch above its 
lower edge near opposite 
ends, are made holes, and 
in the fixed frame opposite 
these holes are bored ob­
lique holes for receiving 
the shutter-operating cord, 
which passes along the 
outer surface of the slide, 
through the holes in the 
frame and . .  shutter and 
along .the outer surface of 
the shutter . between the 
holes. ThE) ends of the cord 
pass through holes in the 
wooden strips secured to 
the sides of the slide at its 
ends, and each end of the 
cord is provided with a 
shoe button for a handle. 

To the fixed frame, near 
one of the hinges of the 
shutter, is secured a thick 
piece of felt, which serves 
the double purpose of pre­
venting the shutter from 
closing against the frame, 
so as to allow it to readily 
faU .open when released, aiid,;i,( preventing. noise. 

line, and, to insure smooth action, the cord is coated 
with black lead. 

To insure sufficient friction of the slide to prevent it 
from being moved until after the shutter is closed, a 
small stee'_ spring is inserted between one of the up­
right bam of the fixed frame and the slide, as shown 
in Fig. 3 ,  

ENGLISH RAILW.Y EXHIBIT FOR CHICAGO. 

Our illustration, from a photograpb, represents one 
of the largest locomotives ever built in England, on its 
way to a place in the W orId's Expoaition at Chicago. 

Fig. 1. 

Fig. 2. 

Fig. 3. 
SIMPLE SLIDE CHANGER AND ECLIPSER. 

The engine constitutes a portion of the exhibit for­
warded by the London and Northwestern Railway, 
and was - hoisted from the ship which brought her 
across the ocean to one of the huge lighters so milch 
used in New York harbor for transporting railway 
ears. The exhibit waS forwarded to Chicago by the 
New York Central Railway, and consisted, beside!! the 
engine, of two passenger coaches and a number of 
smaller models and ra,ilway appliances. 

The locomotive is named the Queen-Empress, is 32 
feet long and weighs 47 tons, the tender being 15 feet 

r APRIL S,, _ I 993. 
the cars is a day coach and the other a sleeper. They 
are called saloon vestibule cars, and are entered from 
the sides instead of the ends. The interior of the 
sleeper is fitted up with compartments to contain four­
teen people each. In each compartment is a toilet 
room. There is also a smoking room and compart­
ment for the attendant. Both cars are painted a 
chocolate color up to the windows. Above that the 
color is white. The interior of the sleeper is fitted up 
in satin and walnut woods, and the upholstering is � 
darkJ,llush . . The ca.r is lteated by a g�stove alld p� 
vide� with gas and electric lights. T� day ' coach': i� 

2. 

a composite car, arranged to accommodate 
first, second and third class passengers. 

Along with the train are several other ex­
hibits of the English company, the mOst im­
portant being an exact reproduction of the 
old locomotive Rocket, the first successful 
engine built by George Stephenson, and first 
operated on the LIverpool and Manchester 
Railroad in 1829. There is also a model of 
the mogul type, called the Dreadnaught, 
which is the first compound engine to be 
operated in England. The entire exhibit of 
the London and Northw:estern Railroad cost 
$50,000, and will occupy 2,800 square feet (If 
space. 

... 4 0'. � 
llIagnetlze4, (jhaln, WheebJ Cor 'rowing. 

An interesting applicatioll of electro-��� 
netism has recently been �e in Fran� _Ul 
the industry of chain ! towing, · which ·is ex .. 
tensively c/j,rried . on on some . of ·  the large 
European rivers. The several turns of tne 
chain on the towing drum necessary tA) get 
the proper, adheSion has been the chief cause 
of deterioration and rupture, and this fact, 
together with the difficulty of properly pay­
ing out the chain, in rounding bends, espe­
cially where it is used in ascending the 
st.ream only, has directed attention to im. 
provement in these matters. The experi­
ments conducted by the Societe de Touage 
de la Basse Seine et de l'Oise upon the 
River Seine have culminated in the con-

struction of a large tow boat, whose towing appara­
tus contains several magnetized pulleys. 

The main towing pulley is but a little over 4 feet 
in diameter. It is simply a solenoid, whose soft iron 
coil is . flanged t() form ,the groove, the bottom of 
which is a -bronz\l ring with rubber joints to prevent' 
the wire coil from getting wet. The current is gener­
ated by a small dynamo. The whole construction is 
simple and very strong, and besides the advantage of 
having a small towing pulley there is the much greater 
one that the proper amount of adhesion is obtained 

with only three-quarters 
of a turn. A similar mag­
netized pulley acts as a 
brake on the slack of the 
chain, enabling it to be 
p r o p e r l y  and regularly 
paid out. It is hoped that 
these improvements will 
render chain towing prac� 
ticable on rivers when the 
rapidity of the ,current or 
t h e  crookedness 0 f . t h e  
stream has hitherto pre­
vented its' adoption. ; 

• e _  • 
Pal,,1'I'f'or Raeer.� 

When the Gala.tea was 
over here; she was hauled 
out for the purpose of 
having her plates smooth­
ed down and coated fol' 
the international ' races. 
This occupied three days, 
for first of all she was sand­
papered all over, and every 
crack and flaw in the ce­
ment was filled up. Then 
over the paint were put 
two coatings of gold size, 
and in the last coat black 
lead or pot lead was mix­
ed. When all had s e t  
hard_ the surface was pol� 
ished with"'brUdhe& - The 
result, of cohrs"" is perfec­
tion so long as it keeps 
clean, but weeds g r o w  
v.ery quickly upon it. In 
point of fact, Galatea be-

In :Fig. 2 a picture is be­
ing exhibited through the 
opening of the fixed frame, 
while slides are b e i n g  
changed in the other part 
of the appa,ratus. By draw· 
ing . on the button at the 
right hand end of the side 

UNLOADIN G A LARGE ENGLISH LOCOMOTIVE AT NEW YORK. gan to foul within a fort­
night. It is said a good 

slide the first operatiQn is the closing of the shutter, 
the second is the shifting of the view while the shutter 
is closed, the third operation is the falling of the 
shutter on the release of the cord, and the exposure of the second view. 

The cord used is the ftneet and Btrongetlt silk fuJh 

long and weighing 13 tons. There are four driving 
wheels, each 7 feet 6 inches in diameter, and she is said 
to make over 90 miles an hour. 

The passenger coaches are built according to the 
latest English patterns, and will be quite novel as com­
pared. to Amer1ea.D vehiole. of like gh,"c:W Oue of 

plan is to mix 
white of eggs, 
hand. 

the black lead in a bucket with the 
beating the latter well up before-

• • • • • 

GUNTER'S chain, used in measuring laud, was iA� 
vented by Edmund Gunter in 1606. . 
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Alf AUTO.:A.TIC Kinn &RIlfDBR. have on on� dirilb C1'08S pins whIch engage and' slide 
The knife grinder shown in the illustration, ,for which freely in a slot in the top side of a bed slat. The a patent has been applied for, has many admirable other limb of the hanger is rigidly connected with 

points recommending it for adoption in all well ap- the bottom rail of the frame. On the headboard and 
pointed mills and factories, chief among which is the footboard of t.he bedstead are folding braces to sup­
faQt that it is readily adjustable for flat or concave port the frame at the ends when it is in use as a guard, 
grinding. By �lacking one bolt the slide or bed can as shown in Fig 3, the end link of each brace hooking 
be set at different angles before the emery wheel, on a stud on each end of the frame, When the frame 
which has a flat face with the outer corner rounded off. is not in use, and is swung below the bed slats, it is 

THE lIUFFALO PLANER KNIFE GRINDE R .  

Betting the bed at a right. angle to the wheel spindle, 
the knife travels back and forth against the flat face 
of the wheel and is ground a flat bevel, while, when 
the bed is set at another angle, the rounded corner of 
.the wheel does the grinding, making a concave bevel. 
In this way a flat, stout edge is readilY ' obtained for 
rough work, and a thin concave edge for fine work. 
The shifting of the belts that .drive the bed back and 
forth is effected by bell cranks inside thf> pedestal, the 
arrangement b eing such that the bed can be adjusted 
at'. 'different angl�s without . affecting tbe belt-shifting 
operation, and permitting the swinging of the bed 
while the machine is in mot.ion. The machine, after 
starting, requires 

'
little or no attention, the carriage 

having an even back and forth traverse, and revers­
ing without noise or jar. The shafts are steel and run 
in babbitt boxes, and all the work is done by first-class 
workmen. These machines are manufactured . by 
Messrs. Samuel C. Rogers & Co. , of No. 27 Lock St. , 
Buffalo, N. Y. 

.. . . . . 
AN ATTACH.EXT FOR BEDS. 

A safety device to prevent child ren from falling out 
of an ordinary bed is shown in the picture, the device 
being readjJy removed from the ' side of and swung 

held in a nearly horizontal position by a simple sup­: port attached 1 0  the botton of the bed side rail, the 
attachment being then completely concealed from 
view. . ' . . . 

New Solder for A lu min u m .  
Aluminum is soldered with the alloy given below, 

with the ordinary tinman's soldering iron. or with the 
blowpipe. It does not oxidize or discolor the metal. 
The following solders' are employed for aluminum : 
No. i-Pure tin ; melts at 250'. No. 2-Pure tin 1,000 
parts, fine le.ad 50 parts ; melts at from 280° to 300°. 
No. 3-Pure tin 1,000 parts, pure zinc 50 parts ; melts 
at from 280° to 300°. These three solders may be used 
in the manufacture of aluminum trinkets. For the 
following two solders the soldering iron should be 
made of pure nickel. No. 4-Pure tin 1,000 parts, pure 
copper 10 to 15 parts ; melts at from 350° to 450°. No. 
5--Pure tin 1,000 parts, pure nickel 15 parts ; melts at 
ftom 350° to 450° . No. 6",... Pure tin 900 parts, pure cop­
per 100 parts, bismuth 2 to 3 parts ; melts at from 350° 
to 450°, and is recommended for soldering aluminum 
bronZe.�J. �'Ilel, Chem. News. 

_ . • •• Ii • 
AN IMPROVED SLEEPING CAR. 

In the car shown in the illustration. one or both 
berths may be elevated to the roof of the car, and there 
held until needed, giving a maximum of head room 
over the seats, while the lower berth may be elevated 
from its support upon the seats to a vertical position 
in engagement with the !>ides of the car, enabling the 
seats to be used in dressing, and affording room for 
convenient movement. The car also presents various 
other novel features. It forms the subject of a 
patent issued to Mr. William Sneckner, Hotel Win­
throp, 125th Street and Seventh A venue, New York 
City. Over each lower fixed partition separating the 
sections 'is a fixed partition secured to the sides and 
roof, the latter partition holding a sliding panel which 
is concealed in the lower partition when the car is in 
use as a day coach. The panels are moved by at­
tached cables carried up over pulleys near the top of 
the car, and in a chamber formed between the outer 
and inner walls, a weight being secured to the free 
end of e�h cable. By the aid of the weights the 
panels are readily carried up, to render each section 
private. A fixed curtain at the top, in connection with 
the upper partition, forms a compartment in which 
both the upper and lower berths are located when not 
in use. The lower berth when in use rests upon two 
seats, but the upper berth is suspended by four cables, 
one at each corner, the cables being carried up over 
puUeys in the upper chamber, and thence to a cable 
connection with a drum upon a shaft adapted to be 
rotated by means of a crank.  By means of a novel 
form of latch bars the lower berth may be readily con­
nected with the upper one, to be carried within the 
upper compartment of its section when not in use. 
The front sections of the seats are hinged at their 
lower edges to drop downward, and the seat botj:oms 
are remova�, and when a lower berth is to 
be made up the !leat bottom is placed in the 
space normal,ly beneath the seat, and the 
hinged back of the seat is let down, present­
ing a table-like surface upon which the 
lower berth is supported. To hold the lower 
berth up out of the .,ay, and thus afford 
room for moving about, a cable having a 
weight at its outer end is passed through 
an opening in the side wall of each section, 
near the end wall, the cable being passed 
over pulleys, and having 'at its inner end a 
hook. By attaching these hooks to pins at 
each end of the lower berth, the latter is 
readily raised to and held in a vertical 
positi�n, as shown in the represElDtation of 
one of the sections . 

. ' . , . 
Utilization of :U:olas8el!l. 

Hitherto it has been found impossible to 
extract, the crystallizable saccharose fro� 
molasses, because the substai<.lces associated 
with. Hi. prevented crystallizatio�. Messrs. 

WIERENGA'S a t T ACHMENT FOR BEDS. Scheering have now found that by conver-
ing it into dextrose and lrevulose by inver­

under the bed when not in use. The improvement sion and then heating with lime, the calcium 
has been patented by . Mr. A. C. Wierenga, of Zeela:nd, compound of lrevulose obtained by Dubrunfaut from 
Mich. Fig. 1 represents the attachment in position at pure invert sugar may be separated from the molasses 
the side of the bed, and in Fig. 2 it is seen swung below in a state of perfect purity. By decomposing this 
the bed slats, The side frame is held to the slats by calcium compound with carbonic acid a pure lrev�lose 
two or more hangers, which form an adj ustable con- solution may then be obtained, the whole of the color­
nection of the frame with the bedstead. 'I.'he hangers ing material and other adventitious substances being 
are somewhat L-shaped, Fig. 4 showIng a plan view, retained with the lime compound of dextrose.-Pharm. 
while in FUr. 8 may be seen a side View, and they each Centralb. 

Alf IMPROVED <rAR COUPLING. 
By means of the coupling shown in the illustration, 

the cars upon which it is applied will be automatically 
coupled as they come together, and may be readily 
uncoupled from either the sides or top of a car. The 
improvement has been patented by Mr. J. Lawrence 
Smith, of Ogden, Utah Tel'. Fig. 1 shows two cars 
coupled by the device. The drawhead is supported in 
the usual manner, and is adapted to slide in the car 
end, and on its front end is an upwardly projecting 
limb, rearward of which are two vertical flanges on the 
drawhead body, within which is pivoted a guard plate. 

1 

SMITH'S CAR COUP LING. 

Upon the exterior �f the flanges a bail coupling link is 
pivoted by its ends, the bow portion being adapted to 
engage the forward limb of the coupling of an ap­
proaching car. The guard plate is vertically slotted 
at its rear, a link-lifter bar working through the slot 
and through a slot in the drawhead, and a forwardly 
projecting ami on the lifter bar is connected with a 
coulJling pin, adapted for use with an ordinary coup­
ling link. The lifter bar is also adapted to engage the , 
guard plate, rocking it to allow a coupled engagement 
of the limb with the bail loop of an approaching coup­
ling, so that the coupling may be effected automatic­
ally when the cars come together. 

A preferred means of lifting the coupling link into 
elevated position, ready to fall forward and engage with 
another coupler, is by means of rockshafts on the end 
of the car, an arm on the shaft engaging a stud on the 
lirik. The shafts may be operated by a rod extending 
to the top of the car or by a crank at the side, and 
another rock shaft is similarly operated to uncouple the 
link. For automatic coupling the link is raised to a 
virtllally . upright position, ' inclined slightly backward, 
and the shock of the cars coming together throws the 
link forward over the draft limb of the other coupling, 
the lifter bar at the same time dropping and throwing 
the guard ' .  plate over the link. In Fig. 2 is shown a 
modified' form of the coupling, the change consisting 

SNECKNER'S SLEEPING CAR. 

partly in the formation of thEl fvrward limb, down 
through which passes the coupling pin. The coupling 
link is also somewhat differently formed to facilitate 
the coupling together of cars of d,ifferent heights. 
Further information relative to this improvement 
may be obtained by addressing the J. Lawrence 
Smith Car Coupling Co., J. H. MacMillan, Secretary. 
Ogden, Utah Ter. 
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GERII-PROOF WATER FILTER AND COOLER. 

A filter so inexpensive that it is designed to find a 
place in every family, and which can be kept entirely 
clean and sweet without being taken apart and joints 
broken, is shown in the illustration, which repres�nts 
a combined cooler and filter. This filter is designed 
to free water from microbes and all suspended matter 

terials, the value of lubricants, cement, ek A triple 
expansion engine of 150 horse power is provided, arid' 
will be largely used by the students for experimental 
purposes . •  !.rwo engines are also connected with the 
dynamos which generate the electricity for the 1,000 
incandescent lights distributed among the various 
buildings. The ventilating apparatus is very COlli­
plete, fresh air being furnished in such quantities that 
the air is changed every ten minutes and can , be 
warmed by passing over steam coils if desired. Six 
boilers of 80 horse power each furnish heat to the 
various buildings and also 

modified arrangement, whereby the electric current 
ruay he supplied by a wire strung alongside of the track. 
Similar indicators may als() be provided in the offices of 
train dispatchers, etc. Further information relative to 
this improvement may be obtained of the inventor, Mr. 
Robert D. Peters, No. 35 North Meridian Street, Anger­
son, Ind., or of Mr. Charles L. Wait, 1Vinamac, Ind; 

UIPROVED IIETHOD OF STRI�GING PIANOS. 

The improved method of stringing pianos, �hich has 
been used exclusively hy thI:} Ml¥!Qn . & �lin Com-

THE McCONNELL FILTER. 

and disease germs, and is highly indorsed by the med­
ical fraternity for this purpose. 

It has a large porous tube made of exceedingly fine 
mineral fiour. The water is filtered by passing through 
the minute pores of the cylinder to the compartment 
below. Tbe impurities are all retained on the outer 
surface of the cylinder, from which tbey are easily 
washed. Tbe ice is placed ()n a grate in the upper 
part of tbe unfiltered water chamber, and when this 
grate is removed the cylinder can be taken out to be 
wlWled, or it �ay btl wasb.�Q, ln ilij pla.<le ,,��thE\l' by 
bewg flusbed or by brushing U.s surface. ' These filters 
are also made in another style to be attached to pipes 
by which water is supplied under pressure, and they 
are in each case made in various sizes to furnish any 
desired quantity of water. They are manufactured by 
the McConnell Filter Co. , of Buffalo, N. Y. 

• I .  I .  
THE NEW ENGINEERING BUILDING OF THE 

PENNSYLVANIA STATE COLLEGE. 
The Pennsylvania State College is situated at State 

College, Center County, Pa. , and was founded in 1859. 
Recently the college has grown rapidly and the new 
engineering building, which was dedicated February 
22. 1893, will soon. enable it, we hope, ' to attain a high 

power for actuating the 
ventilating fans. The boil­
ers are connected with the 
various buildings by tun­
nels. On the first floor 
are offices, model rooms, 
etc., while in the annexed 
buildings are the machine 
shops, driven by electric 
motors, a foundry with an 
18 inch cupola, a forge 
s h o p  provided w i t h  a 
blower and smoke exhaust­
er. In an adjoining build­
ing is the wood turning 
shop. The second floor of 
the main building (for the 
shops are only one story 
high) is devoted to recita­
tion,-- lee;ture rooms, etc. 
From all appearances, the 
institution is now in a 
position to .give a good 
course in engineering, and 
as for techical education, 
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PETE RS' RAILWAY BLOCK SIGNAL. 
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the plant will enable it to compete with the Pratt, pany for a nUDlber of years, is a great advance ()D the 
Drexel and Armour Institutes. method formerly employed. The system is clearly 

.. I • I .. shown in the accompanying cut. It discards entirely 
AN DIlPROVED RAILWAY BLOCK SIGNAL. the old pin block. A rib is cast on the surface of the 

By means of the block signal system shown in the iron main frame, and the strings are fastened to lugs 
illustration, the engineer of a train entering a block with screw ends, which go through the rib, a square­
may tell whether or not there is a train within the headed nut being screwed to each one. Turning the 
block, its location; , if  there be any, and the direction in nut one way or the other, the string is tightened or 
which it is going. Fig. 1 is a plan view indica�ing two loosened. All the strain comes directly on the iron 
blocks of six miles each, provided with the improved ap- plate, and the tension is due to screw l'esistance, and 
paratus, as shown in perspective in Fig. 2, '. and Fig. 3 not to simple friction. The wires, starting directly 
represents the signal or indicator case, partly in edge from the lug, pass in 'almost a straight line to tlie 
elevation and partly in central section. The signal in- agraffe ltnd binder, so that the strain upon them is a. 

��7a��n���t�el::�p�:��:e�i:�Ill:!�}��h��I�� ��:�g�t�n:�rt��l��: �:: t,:a�a::it�::: �!�� 
supporting post communicates with a condqit, through method was employed, and which was the principal 
which and the post are laid wires from contact brushes cause of the breaking of the wires. In the new s� 
alongside the track to magnets in the indicator cases, tem, the entire frame being of metal and the strings 
there being one magnet behind each figure or indi- being attached to it at both aDds, instead of one end 
cator mark upon each dial. The contact brushes con- being secured to wood, as in the wrist pin system, 
sist of metal plates having upwardly extending there is a compensation, as in a watch. If the strings 
springs or points, and they are placed in position to be tend to lengthen, by risl:} of temperature, the same 
hit by a brush upon the locomotive, being placed a ebange affects the frame, so as to'keep up the tension 
mile apart, as shown in the view, each mile being upon the fstrings, whose correctness ot pitch, there­
marked by a brush, and each side track being also fore, is entirely independent of cliiD.a.te and hygrome­
provided with one of the brushes. The dial has seven tric changes. In tuning by the ordinary system the 
marked spaces, 1, 2, 3, 4, 5, ' 6, and O,- and one of the key has to be turned back and 
magnets is arranged directly behind each. The blocks forth untU the proper pitch is 

may be of any length found reached. In the Mason & Hamlin 
most convenient. system, the string is brought to the 

The indicators on one side required pitch without any attempt 
of the track are used to indi- at hitting the pitch by chance. 
cate trains going in one direc- The new system hu three marked 
tion and sthosefon the other pdints of superiority *" th.' r� 
side indicate oppositely mov- method. The pianos stay in tune 
ing trains. A ground wire is mU(�h longer, are more durable," 
connected to one pole of each anE} the quality of tone i� more 
of the magnets, a n d  runs refined and musically pure. 
down 1!hrough the hollow post The Mason & Hamlin pianos have 
to the ground, to complete attained a marked success since 
the circuit through the mag- their introduction, and the con­

Side 
View, 

Front View. 
nets and e n e r g i z e  them, stantly increasing number in use STRINGING-N E W 

whereby the indicator hand shows how theroughly the many METHOD. 
is drawn to the proper mag points of superiority are appre­
net and indicator mark. A ciated by lovers of music every­
wire runs from the contact where. 

THE PENNSYLVANIA STATE COLLEGE-ENGINEERING BUILDING. 

brush at the side of the track; An illustra,ted catalogue describ-
8.t the entrance to the block, ing the Hew ru.ethod of stringing 
to the magnet behind the will be sent to any one on applica­
" 1 "  on the dial facing the tion at.;the main office of the com­
direction from which the train pany." Hi2 Tremont Street, Boston, 
enters ; another wire runs or any of their braneh offices or 
from the same brush to the agencies. 

place among the technical institutions of the United 
States. The building itself is built of red pressed 
brick with brown stone trimmings. Although the 
architecture of the building is not above criticism, still 
on the whole the effect is very pleasing. The main 
building is three stories in height and the entire group 
measures 266 by 208 feet, so that it will readily be seen 
that the effect when viewed from the campus ' is impos­
ing. The interior arrangement is admirable, and shows 
much forethought on the part of both the architect and 
the professors. The basement contains the inachinery, etc., woludina maehineifor tNtina the �th of DUIoo 

'magIiet behind the ; " 1 "  of 
the indicator case facing fn the opposite direction, at 
the other end of the block. At the end of the first 
mile of the block, connection is made from the contact 
brush to the magnet behind the " 2 "  on the dials, and 
so on until the t.rain passes out of the block. the brush 
at the exit being connected with the wire runnin&? to 
the magnet behind the " 0 "  on the dials, while from 
the �ntact brush of the siding a wire is run to " S  " 
on the dials, when the t.rain passes a switch or siding. 
The contact brush on t.he locomotive is charged with 
an electric current from a battery or dynamo ' in any 
oollven!er&1i poalticm l but tbe invention providea for a. 

, .. , 
The Drook.lyn Library. 

The Brooklyn Library is eele- STRINGING-QLD 

brated ,for the excellence of its METHOD. 
ca�logue, the work of the late 
S. B. Noyes. This catalogue is noticp.d in the " En­
clopredia Britannica." The library numbers 105,000 
volumes. In the reference department we notice the 
" Scientific American Cyclopedia of Receipts " occu­
pies a prominent , place, and is in constant demand. 
" Experimental Science " is also constantly in use. The 
present librarian is Mr. W. A, Bardwell, and under hi8 
a.ble management the library greatly flouriabes. 
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Crystallization o C  Houey. 

To the Editor of the Scientific American : 
• In your last issue you endeavor to answer a corre­
spondent who does not want his honey to candy or 
crystallize. Now all honey will crystallize if kept cool, 
at least this is the rule (with seldom an exception), and 
this also is an excellent proof of the purity of the 
honey. This product is not injured in the least by 
crystallization, but if one objects to it, all he need do 
is to keep it air-tight and warm; but it should be 
allowed to remain, say two weeks, after being taken 
from the hive in an open vessel to allow it to ripen. 

Brooklyn, N. V. , March 24, 1893. 
. , . , .  

W. K. MOR1l.ISON. 

The Plaus and Caleulatlons Cor the Cruiser BaucroCt. 

To the Editor of the Scientific American : 
In a recent issue of your paper in which you give a 

very good account of the U. S. practice cruiser Ban­
croft, and her trial trip, you speak of her lines and 
model having contributed much to her remarkable 
speed, and say that they were made by the late Con­
structor Gatewood, of the U. S. navy. Allow me to 
correct you on this point. I have seen the original plan 

J 'itutifi� �lUtri,an. 
machine was somewhat crude in design and· much too 
light for its work, it made screws, samples of which I 
stiIfhave. 

About 1888 a gentleman, said to be a representative 
of the American Screw Company, visited Utica, and in 
company with an acquaintance of mine called on Mr. 
Harwood, who was then an old man, enfeebled in mind 
and body. 

The next day the Harwood machine was brought to 
the shop, carefully boxed and shipped to the Ameri­
can Screw Company. The published details of the 
American Screw Company's machine show great sim­
ilarity to those of Harwood's, the forming dies being 
apparently identical with those of Harwood. Mr. 
Harwood was a man of singular truthfulness and 
transparency of character, and he always claimed and 
believed himself to be the first inventor of the cold 
process of screw making. While it is not the purpose 
of this communication to excite controversy, or in any 
sense detract from due merit, it seems only a just 
compensation for years of unproductive toil that the 
dead inventor's name should be associated with a pro­
cess that formed a large part of his life work. 

This is an honor that, to my knowledge, has never, 
even in a humble way, been accorded him. S. 

Decisions Relating to Patents. 

215 
Letters patent No. 225,261, issued March 9, 1880, to 

Orator F. Woodward, are for a " new and useful im­
provement in compositions of matter for making 
moulded articles of manufacture," such as flower pots, 
vases, cuspidors, etc. Flying targets or " birds," 
though not specified by the patentee, were made in 
large numbers under the patent. The composition con­
sisted of gypsum and resin mixed under heat. The 
Circuit Court decides that the patent was not antici­
pated by certain previous compounds from which fly­
ing targets had never been made, and from which the 
patentees never contemplated that they would be 
made. 6. 

The Circuit Court lays it down that letters patent 
Nos. 359,687 and 359, 688, both issued March 22, 1887, to 
Bernice .T. Noyes, for an invention relating to a system 
of municipal signals, whereby, automatically, and in­
dependently of the operator's will, the reception of 
emergency signals is always marked by the ringing of 
a bell, while the reception of patrol signals on the same 
register is never accompanied by an alarm, were not 
anticipated by either the patent of .Tuly 26, 1881, to .T. 
W. Stover, for " improvements in telegraphic relays," 
the Field patent of .Tune 19, 1883, for an apparatus for 
recording stock quotations, or the Wilson patents of 
March 3, 1885, and .Tune 9, 1886, relating to a municipal 
telegraph apparatus. 7. 

made by Constructor Gatewood, which is for a cruiser 10 NOVELTY. WHAT CONSTITUTES INFRINGEMENT. 
feet 10 inches:deep and of 800 tons displacement. I have .In letters patent No. 253, 572, issued Febru/l-ry 14, 1882, 
also seen the plan from which the Bancroft was built, to .Tohn E. Atwood, for an improved support for spin­
which is an entirely different model, and is 11 feet 6 dIes in spinning machines, the characteristic feature of 
inches deep, of 830 tons displacement. Mr. Charles R. the �inve�tion is " a supporting tube which is flexibly 
Hanscom, now superintendent of the ship yard depart- mounted with relation to the spindle rail, and contains 
ment of the Bath Iron Works, was in charge of the the step and bolster bearings for the spindle, so that the 
work, and Mr. A. B. Cassidy was the draughtsman . . Mr. latter and said tube may move together laterally in all 
Hanscom made all the plans and. calculations of dis- directions during the . self-adjustment of the spindle, 
placement, stability, shearing stresses, etc. , and wrote wuile carrying an unequally balanced bobbin and its 
the specifications for this ship, which were approved yarn, instead of relying upon the movement of the 
by Chief ,Constructor Wilson and adopted by Secre- spindle and its bearing within and independently of 
tary Tracy. By giying such publicity as you think the supporting tube, as heretofore." It is held by the 
advisable to this statement, you will put the credit for Circuit Court that this invention possessed patentable 
the design of the Bancroft where it belongs. novelty over the spindle support of Francis .T. Bab­

In letters patent No. 253,572, issued February 14, 1882, 
to .T ohn E. Atwood, for an improved support for spin­
dles in spinning machines, the characteristic feature of 
the invention is " a  supporting tube which is flexibly 
mounted with relation to the spindle rail, and contains 
the step and bolster bearings for the spindle, so that 
the latter and said tube may move together laterally in 
all directions during the self-adjustment of the spindle, 
while carrying an unequally balanced bobbin and its 
yarn, instead of relying upon the movement of the 
spindle and its bearing within and independently of 
the supporting tube, as heretofore." It is held by the 
Circuit Court that the 2d, 3d, and 5th claims of the At­
wood patent are infringed by a device substantially 
similar in form, except that the bottom of the support­
ing tube is surrounded by a closed oil cup, which pre-

Bath, Me. , March 25, 1893. 
• • • •  

, THOS. W. HYDE. beth, covered by letters patent No. 227, 129, issued in 

To the Editor of the Scientific American : 
In repeating the experiments on the " Persistence of 

Vision," described by Dr. T. O'Conor Sloane in the 
ScIENTIFIC AMERICAN of .T anuary 21, it occurred to me 

to use an electrical vibrator for producing the results 
instead of the tuning fork which was described. This 
method has the advantage of allowing a better study 
of the figures, because of constant vibration. The card 
holder can be attached to the mechanism of an ordi­
nary electric bell, or a. vibrator can be constructed for 
the purpose. In this case a greater amplitude of vibra­
tion can be obtained. The spring supporting the 
armature should be very weak, and th0 current used 
should be just strong enough to move the armature. 
By this method an amplitude of vibration of three-
eighths of an inch or more can be obtained. 

. 

By drawing the designs on the tracing cloth used by 
architects and engineers the results can be projected 
on a screen with a lantern, and thus be made visible to 
a large audience. RICHARD H. RICH. 

Beverly, Mass. , .Tanuary 30, 1893. 
. . . ' . 

1880, and over the unpatented Danforth spindle of 
1842. 1. vents the facility and promptness with which the flexi-

COMBINATION. bility o! the spindle can be graduated ; for a copyist 
Letters patent No. 178, 75<l, issued .Tune 13, 1876, to cannot escape infringement by adding features which 

Henry Ennis, for an improvement in telegraphic fire hinder the patented combination from e:fhibiting some 
alarms, cover a device consisting of a hammer arm for of its minor advantages. 8. 
operating a bell, a pencil recording a message on a Letters patent No. 178,750, issued .Tune 13, 1876, to 
traveling strip of paper, and a pencil for recording the Henry Ennis, for an improvement in telegraphic fire 
time of day on the face of a rotating clock dial, all con- alarms, cover a device consisting of a hammer arm for 
nected by arms and pivots to the armature of an elec- operating a bell, a pencil for recording a message on a 
tro-magnet, so as to be simultaneously operated by an traveling strip of paper, and a pencil for recording the 
electric current. Claim 1 is for a telegraphic receiving time of day on the face of a rotating clock dial, all con­
instrument adapted to register a message and record nected by arms and pivots to the armature of an elec­
the time of its reception, SUbstantially as and for the tro-magnet, so as to be simultaneously operated by an 
purpose set forth. The Circuit Court decides that, electric current. In ruling the Circuit Court says that 
while each of the two elements covered by the claim the claim is infringed by an apparatus having a mag­
are old, the combination is not a mere aggregation, net in the main circuit, whose armature controls 
but, on the contrary, achieves a new and useful result the receiving device and time stamp as in the pat-
by co-operating action. Z. ent, notwithstanding that the motion is communi-

ANTICIPATION. cated by means of relays or sub-circnits instead of by 
The Circuit Court rules that claim 1 of letters patent levers; for, both means being well known, the one is . 884, T od E K" merely the equivalent of the other. 9. No. 301, 884, Issued .Tuly 15, 1 to he ore . mg 

Th C '  ·t C rt d 'd s that claim 1 of letters at-and .Toseph Hammond, .Tr. , for an overshoe clasp, con- e Ircm ou eCl e p 
. t' . th b' t' f tch I t 'to ue ent No. 301,884, issued .Tuly 15, 1884, to Theodore E. SIS Ing In e com Ina IOn 0 a ca p a e, a ng . . t d d' - -tl to th t i t d th t e King and .T oseph Hammond, .T r. , for an overshoe clasp, piVO e IreC y e ongue p a e, an e ongu . . . . .  
I te t din d f th . t d . t t consIstmg m the combmatIOn of a catch plate, a tongue p a ex en g rearwar 0 e piVO , an In con ac 
'th th t h i t h th rt d pivoted directly to the tongue plate, and the tongue WI e ca c p a e, w en e pa s are engage , was . . 

not anticipated by either ·the Hartzhorn patent of 1849, I 
pl. ate exte,nding rearward of the PIvot, and m conta�t 

No. 6, 736, or the Budd patent of 1871, No. 120,323. 3. �It� the catch plate, when the parts are engaged, IS 

Th C· ·t C t h ld th t I tt t t N mfrmged by a buckle made under letters patent No. e IrCUI our 0 s a e ers pa en o. . 
178 750 issued .Tune 13 1876, to Henry Ennis for an im- 418, 924, issued .Tanuary 7, �890, to .Tohn Nase, WhICh 
pr�ve�ent in telegr�phic fire alarms con�isting of a shows a rearward extenslO� of the upper plate, 
hammer arm for operating a bell a pe�cil for recording although it differs from the Kmg and Hammond buc-
a message on a traveling strip �f paper, and a pencil kle in certain o�her respects. 10. 

. 
for recording the time of day on the face of a rotating 1. Sawyer Spmdle Co. v. W. G. & A. R. MorrIson Co., 
clock dial, all cpnnected to the armature of an electro- 52 Feder�l �epo�er, ;�. Gamewell Fire Alarm Tel magnet so as to be simultaneously operated, were not ,

2. MUDlClpal SIgna o. v. . 
S_edged Scre_s. anticipated by the old watchman's clocks, which make (Jo. , 52 Federal Reporter, 459. 

To the Editor of the Scientific American : a mark on a time strip when a button is pressed, or by 3. Hammond Buckle Co. v. Goodyear Rubber Co., 
The chance perusal of an issue of your paper con- the British patent of October 12 1872 to Whitehouse 52 Federal Reporter, 587. -

taining an account of the process of cold-forging wpod & Philips for a recording appa'ratu� for public ve- 4. Municipal Signal Co. v. Gamewell Fire Alarm T. 
screws, as practiced by the Atfterican Screw Company, hicles 4. ' - Co. , 52 Federal Reporter, 459. 

calls to mind an interesting and perhaps not well Letters patent No. 296, 377, issued April 8, 1884, to 5. Atwood v. W. G. & A. R. Morrison Co. , 52 Federal 
known chapter in the pistory of the art. .Tohn E. and Eugene Atwood. for an improvement in Reporter, 475. . . 

For many years prior to 1890 resided in Utica, N. Y. , the means of driving spindles by bands, so as to permit 6. Cleveland Target Co. v. UDlted Stat�s PIgeon Co. , 
a gentleman of the name of Harvey .T. Harwood. In the use of :narrow spindle frames, consist of the combi- 52 Federa:l �epo�er, 385. 

G II Fir Al T early life, Mr. Harwood was a. working machinist, a nation of'f a drive pulley and a guide pulley having 7. MUDlClpal SIgnal Co. v. amewe I e arm . 
vocation he left later on, to take up the business of parallel axes, and arranged one above the other, two Co. , 52 Federal Reporter, 464. . 
photography. This business he followed for many. spindles on opposite sides of said pulleys, and two 8, Sawyer Spindle Co. v. W. G. & A. R. Mornson Co . . 
years. Being of an inventive turn of mind and retain- driving bands each encircling both pulleys and the 52 Federal Reporter, 590. . 
ing his taste and love for mechanical matters, he expe- whirl of the spindle, and each consisting of three parts, 9. Municipal Signal Co., v. Gamewell FIre Alarm T. 
rimented for some years, and eventually invented IIrnd two of which pass horizontally between the whirl and Co. , 52 Federal Reporter, 459. 

constructed a machine for cold-forging or swedging the. adjacent sides of the pulley, and the third passing 10. Hammond Buckle Co. v. Goodyear Rubber Co., 
wood screws. During his declining years Mr: Harwood dir�tly from one pulley to the other between the hori- 52 Federal Reporter, 587. 

was fond of visiting ' the shop in Utica in which th'e zontal portions. It is held by the Circuit Court that -----_. __ .0--..... , .... ------

writer was at that time employed; and gaining his ac- the patent was not anticipated by a machine alleged POLICE statistics show that the arrests for drunke:n­
quaintance, and, to a certa,in extent,- hfs confidence, I to have been constructed and used con&uously from ness in London are at the annual rate of one to every 
was several times invited to inspect his .machine, a 1877 by the W. G. & A. R. Morrison Company in its 175 inhabitants ; in Birmingham, one to 153 : in Man-
privilege of whioh I gladly a.vail8d :wyself ... · -While the factory Bot Willimantic, COnD. 5. chester, one to 71 ; and in Liverpool, one to 50. 
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BOILERS FOR THE NEW CRUISER CINCINNATI. 

The new cruiser Cincinnati is now lying at the 
Brooklyn navy yard docks, receiving her machinery, 
which is the production in it� entirety by the machine 
and boiler shops of the Brooklyn yard. The keel of 
the Cincinnati was laid in January, 1890. Built of 
steel. Length , 300 feet ; beam, 42 feet ;  d epth , 23;!4 feet. 
Displacement, 3, 183 tons. To have a main battery of 
ten 5 inch rifles, one 6 inch rifle. Secondary battery, 

heating surface 18,179 square feet,number of tubes 3,992, 
7 feet 4 inches long by 2}4' inches diameter; ratio of 
grate surface to calor�meter 7 to 1. Ratio of grate sur­
face to heating surface 1 to 33. Pounds of coal hurned 
per square foot of grate surface, 40 under full pressure 
and speed. 

The corrugated furnace shells were welded and rolled 
at the Continental Iron Works, Greenpoint. 

We are indebted to Chief Draughtsman L E. Bart-

r APRIL 8, 1 B93� 
age to Sweden, with Captain Ericsson's body on board. 
Since that time she has done 48,000 miles of cruising, 
visiting various European ports, remaining consider­
able time in the Mediterranean, and finally getting 
around to the Pacific, where she appeared in time to 
represent the United States at some of the Chilean" 
ports during the temporary misunderf;tanding our 
government had with that power. She has come home 
now to take part in the great Columbian naval parade 

eight 6 pounders, four 1 
pounders, 2 Gatling guns, 
and a ram. Twin screws 
of bronze sectionalized and 
movable for variable pitch . 
Triple expansion engines 
in separate compartments, 
aggregating 10,000 horse 
power, designed to gi ve the 
ship a speed of 19 knots per 
hour. The boilers, three 
of which we illustrate as 
they lay upon the dock 
ready to be swung aboard 
by the great navy yard 
derrick, are representative 
of the best quality of ma­
terial and workmaIl$hip 
that can be produced . 
They were designed by the 
engineering department of 
the navy and constructed 
of the toughest American 
steel under the supervision 
of Chief Engineer James 
H. Chasmer, U. S. N. 
They have been tested at 
250 pounds hydrostatic 
pressure and are to carry 
160 pounds pressure. The 
boiler plant consists of four 
main double end boilers of 
14 feet 4 inches and 13 feet 
4 inches diameter respec- ' 
tively by 20 feet 3� inches 
in length, with six corm-, 
gated furnaces in each 

BOILERS FOR THE U. S. CRUISER CINCINNATI. 

and review, but as a pre­
liminary thereto it w a s  
highly essential that she 
should have her bottom 
cleaned and painted, for 
which purpose s h  e was, 
placed in the dry dock at 
the Brooklyn navy yard. 
Our engraving is from a 
photograph, and therefore 
faithfully represents, with­
out any exaggeration, how 
completely the entire bot­
tom of the vessel below the 
water' line is covered by 
barn�les, a c c u m  u lated 
during h e r  long cruise. 
Such an abundant deposit 
of these crustaceans as had 
fastened themselves on the 
h ull of the vessel had th e 
e!feet of materially lower­
ing the speed of the vessel, 
as always happeps in such 
cases, and for this reason 
officers of the navy claim 
that a vessel cruising in 
southern w a t e  r s should 
have her bottom cleaned 
as often as twice a year. 
The Baltimore aras some 
twenty days in the dry 
dock, but after the naval 
review she will probably 
r e c e i  v e  more extensive 
repairs. 

boiler, 3 feet 6 inches diameter. Boiler shells of 1 15-64 
inch steel plate. 

Two auxilia;'y boilers 11 feet 4 inches diameter, 9 feet 
1074' inclles long, single end with two corrugated fur­
naces each ; boiler shells 1 inch steel plate. The aggre­
gate grate surface of the boiler plant is 518 square feet, 

The Baltimore was com­
lett, of the machine department of t

, 

he Brooklyn navy I Pleted

, 

in 1889, and developed on her trial trip over 
yard, for details. twenty knots an hour. She has two horizontal direct-

• ' . '  • acting triple-expansion engines, with two high pressure 
THE CRUISER BALTIMORE IN DRY DOCK. I cylinders, each 42 inches diameter, two intermediates 

It is about two and ,a half . years since the cru iser . 60 inches diameter, and two 10, w pressure 9

,

4 inches, 
Baltimore sailed out of New York harbor on the voy- the piston stroke being 42 inches. She is 335 feet 

THE U S. CRUISER BALTIMORE IN DRY DOCK, TO REKOVE BARNACLES FRO. HER BOTTO. 
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length over all, 48 feet 6 inches moulded breadth, 19 
feet 6 inches draught, and has a displacemeDt of 4,400 
tODS. Her armament cODsists of four 8-inch breech: 
10adiDg rifled guns, six 6-iDch breech-loaders, eight 
6-pounder rapid-firing gUDS, aDd she has two steel 
masts with tops, in which GatliDg gUDS are mounted. 
She is also fitted with five torpedo tubes. 

• • • 
,& Yucatan Exhibit at the Fair. 

ODe of the most interesting displays that will be seeD 
at the Fair will be that made withiD the " RuiDed Pal­
ace of Mitla " by the Department of EthDology. Prof. 
Edward H. Thompson, Who has beeD cODsul at Merida 
for eight years, 'lias prepared papier-mache moulds of 
the aDcient sculptures fouDd iD the deserted cities of 
Yucatan, aDd thirty cases of these moulds have already 
arrived at the Park. They will be installed as soon as 
the buildiDg is completed. The ruiDs of Uxmal will 
be reproduced on an exteDsive scale, and amoDg them 
will be a perfect fac-simile of the temple aDa- figure of 
the god " KukulkaD," or the great feathered serpent. 
The body of the serpeDt is wrought iD the stonework 
all arouDd the buildiDg, aDd this will be represeDted 
entire. The origiDal materials were priDcipally mar· 
ble aDd coarser varieties 
of limestoDe, aDd the work 
shows that the ancient 
Yucatecos possessed great 
skill in mechaDical work­
manship, though their iD­
dustrial arts w e I'  e b u t 
poorly developed. ODe of 
the finest reproductions by 
Professor ThompsoD will 
be that of an arched gate 
of the aDcient palace of 
Labra, �hich was literally 
chopped out of the jungle. 
-Chicago inter-Ocean. 

f 
- + -

Borings in Broad",.,., 

Ne", York. 

2 17  
iIi a bucket and sampled by the iDspector in charge. liDgs of a foliage differeDt from the ordinary form of 
Some of the results obtained were quite different E. amygdalina, which occurs iD more OpeD country, 
from what had beeD expected ; first, rock was at a aDd has small Darrow leaves aDd a rough browDish 
much greater depth thaD had been believed, beiDg bark. The former species Or variety, which has beeD 
over 163 feet down at Duane Street ; secondly, the rock called Eucalyptus 1'egnans, represents probably the 
at [CaDal Street is DOt the deepest along the line ; loftiest tree OD the globe. Mr. J. Rollo, of Yarragon. 
thirdly, the material underlying the surface at Canal measured a tree which was 410 feet high. Another 
Street is not muek and fine saDd, but, OD the con- . tree in the Cape Otway ranges was found to be 415 
trary, consists largely of good coarse gravel, and pre- feet high and 15 feet iD diameter where cut . in felliDg, 
sents an excellent material for foundatioDs. . at a considerable height above the grouDd. Another . . . ... 
FOUNTAIN OF SAINT GEORGE AND THE DRAGON, 

'VJENNA, BY ANTON DOJIUNIK RITTER 
FERNKORN. 

Vienna has no abuDdaDce of public mODumeDts, 
it is therefore a pity that ODe of its choicest works 

of sculpture should be hiddeD iD the courtyard of a, 
palace where cODnoisseurs are the first to se'1rch for 
it. ID fact, a great maDY Viennese have nF ver seeD 
the original group, Saint George and the DragoD, 
which orDameDts the fouDtaiD at the palace of Prince 
MonteDuovo, situated iD Strauch street, Vienna. It 
has, however,. become quite popular, as so maDY excel­
leDt copies of it have been made. 

tree measured 69 feet in circumference at the base of 
the stem ; at 12 feet from the ground it had a diameter 
of 14 feet ; at 78 feet a diameter of 9 feet ; at 144, feet 
a diameter of 8 feet; and at 210 feet It diameteor,Af 5 
feet. [Thus, at a height iD the air exceeding . 'the 
height of almost every North American forest tree, 
this specimen had a diameter equal to most of our 
largest forest trees at the ground.] Other trees are 
known with a stem circumference of 66 feet at 5 feet 
from the grouDd. Prof. Wilson and ColoDel Ellery 
obtained at Mount Sabine a measurement of 21 feet 8 
inches in diameter of a stem, where cut, the length 
being 380 feet. ColoDel Ellery had repeatedly reports 
of trees seven ax handles iD diameter, aDd he met a 

tree OD MouDt Disappoint­
meDt with a stem diame­
ter of 33 feet at about 4 
feet from the grouDd." 
Other species also attain 
enormous size. Eucalyptus 
diversicolor is kDown to 
grow 400 feet high, and 
trees have been measured 
300 'feet long without a 
branch ! Boards 12 feet 
wide can frequently be ob­
taiDed. E. globulus grows 
300 feet high and furnishes 
ship keels 120 feet long. 
E. obliqua also attains 300 
feet iD height and 10 feet 
in diameter. A note iD a 
receDt number of Garden 

Mr. William Barclay Par- and Forest meDtions a 
sons, M. Am. Soc. C. E., tree iD Victoria 471 feet iD 
read a paper recently be- height. 
fore the society on this The colossal · size of the 
subject. We make the trees of this geDus is Dot 
followiDg' abstract f r o  m the only peculiar feature 
the Transactions : ID 01'- they possess. Some . are of, 
del' to ascertaiD the quality exceedingly rapid gro'lfth, 
and nattl.re of the material and are at the same time 
underlyiDg Broadway, in very durable. Eucalyptus 
the city of New York, the amygdalina, for example, 
Rapid TraDsit CommissioD grew t.o a height of 50 feet 
of this city UDderiI!xIk, · a iD 8 years in the south of 
systjllli of boriDgs in 1891 FraDce. E. c i t  r i o  d 0 r a 
under the d i r e  c t i 0 D of grew 20 feet high iD 2 years 
Chief Engineer William E. in a district subject to pro-
WortheD, past president of tracted drought ; aDd a 
this society, aDd UDder the �ruDk 40 feet 10Dg aDd 20 
immediate supervisioD of iDches in diameter . only 
the writer as principal as- broke after a flexioD of i7, 
sistaDt eDgiDeer. incllel!l, UDder a p�essure of 

ID geDeral, the system 49 tons. E. coryrnbosa -is .  
followed was to put down very durable, fence posts 
a test hole at every .street that h a d  b e e  D in th e 
crossing from South Ferry grouDd for 40 years stIow-
aloDg Whitehall Street to ing hardly aDY decay. E. 
Broadway, and thence . to globulus grew 60 feet high 
Thirty-fourth Street,. a dis- iD 11 years in California, 
taDce of about thtee and and in Florida 40 feet iD 4 
one-half miles. ThesE) heles years, with a stem a foot 
were sunk by the water-jet in diameter. Th e . writer 
process and were carried has seeD trees iD, California, 
dowD until rock was en- FOUNTAIN OF SAINT GEORGE AND THE DRAGON VIENNA, BY ANTON DOMINIK RITTER VON FERNKORN. two years after plaDting 
countered. The method of the seed, 20 feet high :' aDd 
proceeding was to select the. wood, although · easily 
a spot where, as far as the inspector iD charge could We preseDt to our readers a successful priDt of this cut wheD green, becomes almost as harel·as iron when 
tell, the liDe of the hole would not eDcount.er any pipe, aDimated group from a photograph of the origiDal, dry. In Guatemala it grew 120 feet iD 12 years aDd had 
subway, sewer or any other subsurface structure. One which remiDds one of the great master, ADtoD Ritter a stem diameter of 9 feet. Railway sleepers mac;le o( E. 
paviDg block would theD be removed and a test would VOD FernkorD, who has ornameDted VieDna with so leucoxy'lon were quite SOUDd after beiDg laid 24 years. 
be made with a soundiDg rod for eight or niDe feet, to maDY creatioDs of his powerful geniUS. This group Piles driven for a whaling jetty in 1834 were takeD out in 
determiDe whether the locatioD was free frQm obstruc- was his first great work, aDd his other monumeDts are 1877 perfectly sound, although the water swarmed w�th 
tioDs. If so, a two-inch Pipe; would be driveD to serve the best in Vienna. 

. 
teredo. This was E. rnarginata_ Still more remarkable is 

- as a casing. ID order to drive this . pipe a small port- We are indebted to Wiener Bauindustrie Zeitung the fact that some species withstaDd excessive heat and 
. able pile-driver was used, the top of the pipe beiDg for our illustration, and also the foregoing remarks. also a considerable cold. jt.. microtheca, for example, 

covered with a protectiDg cap. The hammer, weigh- • ' . .  • resists a temperature of 18° F. in France and 154° F. iD 
iDg 150 lb. , was directed between . four light metal Australia Gro",s 'thtl Laqel!lt Trees In the World. ceDtral Australia. Besides serving as a timber tree, 
guides . aDd had a fall of about six . feet, tM wItole A .l!eceDt article in.Science repeats the old idea, which maDY species of Eucalyptus are used medicinally, lto-
arrangemeDt beiDg suppor1;ed OD a cast-iroD s�d. has beeo.(requently refuted, that the Sequoia gigantea, d uciDg a �latile oil very useful iD treating vario� liD­
The hammer was raised by baDfi po')yen . ,, !. pI' Big � .. €I of C�liforpja, ¥. "-e largest tree IfD<?wn. fecti?uS diseases, like scarlet • .. fever • •  es�eciall� �en 

After two or threeleDgths of�sjnghad beeD drWeI), It has lieen shown m�y tr6les that these trees are 8ur- ' apphed externally. GroWD in malanous dlstncts, 
the protecting cap was removed' aDd a tee screwed on passed iD-both height aDd girth by the gum trees of ! they possess the power of purifyiDg the air. Alto­
iD place, aDd dowD the pipe was inserted a three-quar- 'Australasia. A large number of species are known, gether, the geDus may be clasS(!d as one ()f the most 
tel' iDch wash pipe with a chisel point, in; the corners tt.nd maDY of them are mentioned in BaroD VOD remarkable in the whole world.-J08eph F. James, 
of which were two sm!lli holel!. Water was then forced Mueller's " Extra Tropical PlaDts, " receDtly. rtlviewed MoSc., in Science. 
into this wash pipe, whUe tWQ. meD worked the pipe iD .these columDs. AD extract from this book will be 
down by hand. The water, thus . .  discb,arged. washing of iuterest, as giviDg the dimepsiops of some . of tb�e 
the saDd aWaY froIll: �the foot of the Wllosh' pipei flowed iiDmen� trees, Of Eucalyptus amygdalina it is _id : 
upward betweeD the wash pipe and casing, carryiDg " ID sheltered, springy, forest glens attaining ex­
the sand with it. This water and sand flowed out of I ceptionally to a height of over 400 feet, there formiDg 
the side oDeninir of the tee at the top, and was caught a smooth stem and broad leaves, produciDg also seed-

"' _f . ' . 

ALUMINUM is found combined with 195 other miner­
als, aDd, therefore, constitut�s a large part of the 
crust of the earth, but until receDtly has beeD very 
expensive because of the difficulty of separating. 
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lImDS WRICD: nST IIi CAVITIES AND lIURROWS. 

BY )(0BB18 GIBBS. 
Of the birds of Michigan which nest in excavations 

in wood or earth, there are probably nearly fifty spe­
cies. In this division of nesters I have met with 
twenty-eight species nearly all of which habitually 
occupy a cavity during the duties of nesting. 

I have only met with one duck's nest, that of the 
mallard, placed otherwise than on the ground " This  
set of eleven eggs was laid in a deep cavity at the 
top of a large stub which stood in the water. The 
wood duck always builds its nest in the cavities of 
trees near the water. 

The woodpeckers are pre-eminent as excavators in 
solid wood, and undoubtedly all of the nine species 
found in Michigan follow this custom, and with the 
aid of friends I have recorded seven kinds of these car­
penters which bore or peck out their homes. 

Two kinds of !Swallows burrow in banks in the nest­
ing season. The common bank swallow or sand mar­
tin is very abundant in sections, and I have seen as 
many as two hundred burrows in one bank on the 

Then there are the nuthatches, which are capable 
of digging in soft decayed wood, but who quite as 
often select a site formerly occupied by a 8tronger­
billed bird. The white-breasted nuthatch, which is 
tlie commoner of the two and much more social in its 
relations with man, often chooses an artificial cavity 
in the cornice of a building. The opening may be 
small, while the interior is very capacious, and to fill 
this large space and have snug quarters, the industri­
ous birds often carry in nearly "a peck of rubbish. The 
house wren also . not infrequently fills cavities with 
twigs, grass and other litter, and then, strange to say, 
often leaves the premises for other quartei's. The 
oddities of this little snuff-colored bird in the arrange­
ment of its household affairs are very amusing and 
will furnish entertainment for any student. Why it is 
that all wrens with which I ani acquainted seem de­
sirous of amassing real estate in the shape of a collec­
tion of nests is more than I can conjecture, but it is a 

. habit with which all are possessed� " I have known a 
pair of house wrens to engage in the act of building in 
four different situations at one time. The winter wren, 
that ecstatic singer of the deep wild wood, rears its 
young in the hollow of some old log or stump. 

BANK WITH KIN GFISHER'S NEST. 

Kalamazoo River . . These holes are generally about the 
length of one's arm, rarely longer, and at the end of a 
nearly straight burrow the fiimsy Ilest of dead grass 
is found holding the five, six, or seven crystalcwhite 
eggS. As a rule the burrow bas to· be dug away in 
order to reach the nest, . as the entrance is not of a 
size to admit the " hand and · arm. Another species, 
more often (ound breeding by isolated pairs, and much 
rarer, is a near" relative, .the rotigh-wbged swallow, 
whose burrows are deeper and are further distinguished 
by having a round entrance hole, whereas the opening 
of the common bank swallow's bjnTow is ellip.tical in 
shape. The belted kingfisher is another burrower, and 
sometimes digs his tunnels over six feet in length. Gen­
erally they ii:te between four and five feet deep, and 
wind about slightly. At the end of this tunnel is an en­
lar�ement sufficient to accommodate six to eight glo-

Our vivacious acquaintance, the black-capped chick­
adee. digs out a shallow burrow in the decayed side of 
an old stump in early May. Not rarely, after working 
for a day or more, the pair encounter a layer of hard 
wood in the old weather-worn stump, and have to 
cease their efforts and look for a more suitable spot, 
for the little conical beak of this titmouse has not 
sufficient strength to penetrate hard substanoos. 
When the cavity is complete the bottom is lined with 
soft materials, nearly always dry moss and the hair of 
some of our small mammals, generally rabbit fur. On 
this delicate bed seven or eight white eggs, dotted 
with pink, are laid. I do not know of a more tempt­
ing djscovery than the finding of one of these little 
nests. The circular entrance, which is generally from 
two to three ·feet from the gromid, is not much more 
than. one inch and a quarter in diameter. The exca, 
vation is usually about six inches deep and is widened 
out to accommodate the prospective family. Nearly 
one-half of the space is filled with " the fiuffy materiaI 
of the nest. The chickadee oooasionally adopts other 
quarters than those excavated by itself; and has been 
known to come into the city and ,build in an outhonse, 
after the manner of the more social wren. This is one 
more instance of the adaptation of birds' ways to a " 
half civilized standard ; or we may say that it is in 
conformity to the certain chimges of evolution ; de­
manded, as we can plainly understand, as in the case 
with the swallows and swifts. 

Our common bluebird is another well-known exam­
ple 0/ the inhabiters of cavities. It never digs out 
these retreats, and seems to accept almost any kind of 
quarters, either in a clearing or in a bird house in the 
village. . " 

One species of swallow builds rei,ylarly in cavities, 
of course accepting those provided for it, generally 
preferring those holes in dead trees about water, over 
which it largely secures its food, but occasionally tak­
ing possession of a bird house. It is a graceful, pleas­
ing bird, with a glossy blue back and white under 
parts, and is known to the- boys as the tree swallow. 
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The eaves and barn swall�ws and purple martins and 

also the swifts accept the protection afforded by man 
by nesting under the eavee and within barns and sheds, 
and bird houses, cornices, and chimneys. 

All owls, woodpeckers and the burrowing swallows 
and kingfishers lay white eggs, but the rule is not un­
varied regarding white eggs with those species which 
breed in excavations, for the sparrow hawk, nut­
hatches. house wren, and brown creeper all" lay well 
spotted eggs. 

-----------.. �IH.HI�.-----------
HUBting the Poleeat. 

• BY TBO)[A8 HQLJlBB. ")" 
From the 15th of November till the 1st of March a 

good many of the dwellers in the rural districts of Con­
necticut, and especially in the Connecticut River Val­
lE'y, find profitable employment in trapping polecats. " 

The occupation is not a '  pleasant one for a person 
whose sense of smell is toned up to the point 0/ fas­
tidiousness, but it pays far better than farming or any 
other vocation that offers itself to the back-eountry 
dweller. 

The trapper, about the middle of November, sets 
stone traps and baits them with pieces of fresh meat. 
A chicken's wing, the " hind quarter " of a musk rat, or 
a piece of fresh rabbit is considered a fetching bajj;. 
The trap is a heavy flat stone, supported by notched 
sticks that are held in place by a spindle, upon the end 
of which the bait is placed. In attempting to take the 
meat from .the spindle the trap is tripped and the stone 
falls. on the animal, 

The most favorable localities for setting these traps 
are under the walls around pasture lots and near ledges 
and old cellars or chimney stacks. Steel tra.ps are 
sometimes used They are placed in burrows ; but it 
is necessary to carefully conceal them, or the animal 
will dig around the trap and escape. 

When " deep snow cove-rs the ground, the skunk re­
mains in its burrow and the trappers are obliged to 
wait until the ground is bare again before hunting the 
aniI;uaL 

When the polecat is stirring, his favorite stamping 
ground is easily found, for the soil will be turned up as 
if by pigs.; . The animal roots in the ground for worms 
and roots of grass and certain shrubs. He is also fond 
of eggs and chickens, and he makes bad work for the 
farmer when he manages to get into his chicken house. 
He seems to hold the flesh of the fowl in a lower esti­
mation than its "blood. When a skunk finds himseJf iu 
a well filled chicken house he proceeds to kill the fowls, 
and as he does so he drinks their blood, sometimes so 
gorgillg himsel(J'as to be unable to get · "a.waY, and he 
falls into the hands of the person whoSe property he 
has destroyed 

In the fall skunk hunting is quite a· popular sport 
among the men and boys of the back-country. The 
hunt usually takes place on the " young 0' the moon." 
The participants clothe themSelves in raiment for which 
they care but little, and, armed with a stout club or 
pole, .from eight to twelve feet long, they take to the 
field ,about nine o'clock in the evening. 

" The polecat has an uncanny preference for oom&­
teries, and, if moving a.t all, he will be found burrowing 
around a graveyard oftene-r than anywhere else. If there 
is a cemetery within a reasonable distance, the hunter 
makes it his objective point. 

When the game is sighted, the hunter, - moving as 
stealthily as possible, advances upon it, and if he man­
ages to get within striking distance "of it without hav­
ing been noticed; he stamps on the ground. "The ani­
mal, on hearing the sound, ,imlllediately faces the 
enemy. There is a quick blow of the club, carefully 
aimed, and the polecat's days are ended. It sOmetimes 
happens .. that .the aim of the hunter is faulty and the 
Mimal is not seriously hurt. Then Wis that the man 
takes to7I1is heels and beats an inglorious retreat. 

From the fatty substance taken from the animal the 
country people try an oil, which they believe possesses 
wonderful mcdicinal properties, and it is freely used by 
them in severe cases of croup, inflammation of the 
lungs, and rheumatic affections. 

The true value of the animal lies in its pelt, which 
finds a ready market. The pelts are graded in three 
classifications, viz. : Stripe, half stripe, and black. . In 
the majority of skunk pelts there is a white stripe run­
ning from the head to the tail. These are classed as 
striped skins. When the white stripe extends only " 
half way along the back it is a .. half stripe " sliin; A 
black pelt has but very little white in it, and it brings 
a much higher price than either of the other classifica­
tions. 

Among the warblers there is but one species that 
nests in holeS. This is the prothonotary or lawyer 
warbler, and is commonly called the golden swamp 
"Warbler. It builds its nest almost invariably at the­
edge of water or over it. It is a handsome, lively bird, 
and its nest of moss usually contains five or six eggs. 
The great crested flycatcher is the only one of the 
family in Michigan which selects an excavatioll for itti 
nest. The situation chosen varies greatly ; hollow 
limbs, telegraph poles, fence rails and holes in stubs 
are the usual selections. . The five or six eggs are laid 
in a nest composed of rubbish, and in which there is 
nearly always found a cast-off snake skin. Sometimes 
the:t;e are .two of thesfl skins, and I have found portions 
oftllroo. This is the only species of bird which pre­
sents this peculiarity in Michigan, and naturalists have 
tried vainly to account for the habit. 

Among the birds of prey there are several known 
which lay their eggs in holes. The common sparrow 
hawk lays its five or six blotched eggs in a cavity in a 
tall dead stub, while the screech and barred owls select 
somewhat similar situations. The great horned owl 
often builds its nest in a huge .cavity in the trunk of a 
large forest tree, but the nest is about as often built in 
exposed situations in the crotches of the tree, after the 
manner of the haWu. 

SECTION OF TRUNK SHOWING NEST OF A 
WOODPECKER. 

Within the past few years skunk skins have made a 
wonderful increase in value. Formerly the hides went 
slowly at ten ceuts apiece ; but the demand has grown 

bular white eggs and the sitting bird. The eggs are for them, and a stripe and half stripe pelt now brings 
deposited on the bare, cold sand, usually in early May. the trapper from eighty cents to one dollar and a black 

Occasionally we observe oddities in the lIelection of skin goes at one dollar and a half. 
a nesting site, as in the rare case of a robin building in The skins are used extensively in the manufacture of 
a cavity in a stump. It is not unusual for bronzed fur garments. The moukey skin capes aud muffs that 
grackles to nest in hollows in stubs, in newly cleared were so popular a year ago were largely made of black 
quarters, showing that a species that generally builds skunk skins. Larg� numbers� of them are annually ex­
nests on limbs of trees ean take advantage of oppor- port€'d to Europe, where they are manufactured into 
iuDitiea for protection whell afforded. . cape and other artiole8 of wearing a.pparel. 
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UCElirLY PATOTED IlIVBlI'I'IOllB. 

Eaclneerlac. 

PROPELLER SHAFT THB.UST BEARING. 
-Hans C. Pedersen, Brooklyn, N. Y. A sleeve having 
frictional engagement with the shaft Is held to revolve in 
the outer end of the thrnst block, a collar rotatlug on the 
exterior of the block having receIII!e8 In ilB Inner face In 
which are fitted adj118fable blocks, while trletlon rollers 
engage the outer end of the tbrnst .block and the collar 
of the shaft, ba1ls being interpoSed between the outer 
ends of the rollers and the Inner surfaces of the adjust­
able blocks. By thls improvement, which Is readilyadapt­
able [to any propelier shaft, it Is designed that the 
friction between the shaft and the bearing will be greatly 
�ueed, while:the eons1mction Is economical and dura­
ble, and quick and convenient access Is aflorded. to any 
of lfll parts. 

GAS GENERATOR.-J�hn H. Miller, Jr.,  
Gallon, Ohio. ThIs Is a water gas generator for the 
manufacture of gas for either heatlug or Ughting pur­
poses by the decompcisitiou of steam and oil. Above 
the fuel chamber Is a vertical partition wall in the li8iddIe 
fo� two compartments, with balIle plates arranged 
In thm,u. and with oil Inlets, draught dampers, and gas out­
lell! arranged at the top of the compartmenlB. The im­
proved generator is easily and economically operated, and 
very eil'ective In producing ' a large volume and good 
qnallty of 1ixed gas, without being fouled by depcisilB of 
carbon. The balIle plates are tiles which are easily put 
In and taken out, and atI'ord a great heating surface for 
1IxIng the gas without the use of checker work. 

MOULD FOlUlING KNlF&-Louis IDs, 
New York City. A vertlca1Jy adj118fable lmIfe having an 
Inellned lower edge ' ls held by adjusting BCrewB In the 
opposite end nprIghlB of a supporting frame, a gauge, 
over which moves a pointer, being seeored to one of the 
uprighlB. By means of thls improvement a mould for a 
propeller blade may be qulckly and accurately formed 
In a 1Iask without the use of a pattern, ,the lmIfe being 
quickly and nicely adj118fable to fonu a mould of any 
necessary thIckness. ' 

CONTINUOUS BRICK KILN.-James P. 
Velrs, Omaha, Neb. In thls kiln the brick burning pro­
eeeds continuously through a tunnel which returns Into 
ilBelf, the drying and burning of bricks, the cooling and 
removal of the burned bricks, and the recharging of the 
tunnel with green bricks, going on at the ll8.IIle time In 
different parts of the tunnel. The Invention covers a 
peculiar colll!trnctiou and arrangement of parts whereby 
the operations are carried out more expeditiously, ec0-
nomically, and nnlfonuly, lnsurIng a better burning of 
the bricks and a greater economy of heat and sa� of 
fuel. 
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heat In the ralslng chamber-«l8 by adjuatIng the JIame IIDOIrm'I! CJ1"-o oIhera UBing . matches from. cmryIng oft • 
of the lamp, another by means of the Valved air Inlet handfuJ · of matches when it Is Intended to supply gratie 
openIngs, and the third by a'valV8'OOlltrolled ontlet open- but one. 
Ing. The heat may be thns evenly distributed to the dIf- SHAMPOOING HAIR AND SCALP.-Will. 
ferent portions of the raising chamber, the air of whleh lam C. VOBB, Geneseo, om. A steam shampooing device b will not be contaminated by any of the Smoke or gases of provided by thls Invention, the device belngaIso ammgeIl 
the 1I&me. to dry the hair and scalp after they have been subjected 

FAN.-Herman Scheuer, New Yor:k to �e action of steam. It ls designed that a cleans!DR 
City. ThIs Is a simple form of fan adapted to be readily compound shall be sprayed upon the hall' and scalp d�. 
opened and eIosed, or snugly folded. It comprlees a clr- Ing steaming, the arrangement .behIg such sa to preveli,1 
euJar folding web, a meIBllic handle made In sections, a the hair and scalp from being too highly heated. A bI!J, 
wooden strip seeored on each metallIc handle section and lows or air atlBehment may be nsed or not as � 
connected with the end of the web, and a metallIc block and elther hot or cold air used In drying the hair IIDd 
held In the handle seetl.on and clamping the wooden strip scalp. 

' . 
in p1aee at ilB outer end. SYRINGE. -Joshua M. W¢ell, Cadll· 

PNEUMATIC TIRE • ....:Foster H. Irons, Iae, :Mich. This invention provides tloWl features In the 
Toledo, Ohio. ThIs tire Is fonued with an exterior and nozzle and body of the syringe, wlleB!6y water of the r&­
an Inner tube, each tube having a joint in ilB Inner tlide, ' ; quIred temperature may be discharged In a eirele of jetli 
and a re-enforeing strip is held within the Inner tube and ' or streams from the nozzle. 
arranged to cover the jomt. The mbber tubes of the tire NOTE.-Copies of any of the above patenlB will be 
are moulded In a spiral shape, and straightened out when fumiehed by Munn & Co., for 25 00n1B each. Please 
fonued Into a tire, thns contracting and condentling the send name of the patentee, title of invention, and. date 
mbber, 80 that it either tube Is punctured the aperture of thls paper. 

A.&'rlcnltnral. 
will be closed by the pressure of the adjacent parIB of '!!!!!!!!!!!!!!!!!!!!!!!!!'!!!!!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
the mbber. REW BOOKS AlID PUBLICATIOllB. 

CORN HARVESTER.- Rasmus Peder- FUNNEL.-Edward N. Gaudron, Port-
8On, Dramman, Mh:n. ThIs m&ehlne Is drawn between land, Oregou. Two patenlB have been granted thls In­
rows uf com and culB the stalks of two rows at the ll8.IIle ventor for a tunnel for couveniently 1Illing liqnlds into 
time, delivering the com to tilting tables, and when reeepIBeles, the funnel automatically clotliug when the 
bundles have been fonued or suitable quantities aeeumu- vessel Is filled to the proper height, at the ll8.IIle time re­
lated, the IBbles are tilted to spill the com upon the talning the liquid remaiuiug In the tunnel when the latter 
ground. The colll!trnction Is such that the cutters or Is removed from' the filled vessel. A pivoted cylinder 
knives may be either stationary or laterally recIprocated closed at ilB ends and coritaluiug a ball Is connected at 

Ballway A.ppUanee.. as desired, The levers are all within convenient reach one tlide of its fulcrum with a valve adapted to close the 
r of the driver's seat, and the front of the machine may be fu el I 11 t bel ected wi 

STAR MAPS FOR EVERY :MONTH IN THE 
YEAR. Specially prepared for use in 
North America. By Richard A. 
Proctor.-LUMINOUS · STARS. A me­
thod for quickly learning the names 
and positIOns of the constel1ations, 
the movements of the J)lanets, etc. 
By Alfred E. Beach. ,New York: 
Munn & Co. 1893. Pp. 35. Price 

, METALLIC TIE. -Albert E. Roberts, lowered to cut the com as close to or as far from. the 
un nozz e, a oa ng conn . th the cylinder at 

Norwalk, Ohio. The base or tie bar of thls tie is fonued ground as may be desired. that tlide of the fulcrum of the ' cylinder normally con- .2.50. 
. 

of a steel plate with upwardly bent side tlanges, in cOn- taluiug the ball, to trip the cylinder on the rltling of the In thls very elegant work we have given P!oetor's cele-
lluid. One of the paten'- �""'.l1y pro"'·d f brated 8IBr maps, twelve In number, for the n'�ht s1ru 

junction with l"hich Is nsed a metal seat block, having 
'" �.-""""'" • •  es or a mag- '6 <OJ 

spiked soekell! at ilB oppcisite euds ending at thelr lower IU:hlccliaaeou.. net for 1lnally seatlug the funnel valve. 
. vlsible dnrlug dl1ferent parts of the year. These maps 

ds gul A T J h N 
" are very elegantly printed In blue ground with the stant' 

. en in an ar enlargements, Into which auguJar delBch- A D D I N G M A C H I N E .-Augustus J. 
LE AP.- 0 n eumann, Brooklyn, contlieliation outlines, Greek letters and names In white. 

a�� 
abu1ments are projected. ThIs tie Is designed to Brooke, Wichita Falls, Texas. ThIs machine while be- I  N. Y. Two patenlB have been Issued to thls Inventor for To make eaeh map precise, the hours It corresporids to 

a ...... lutely prevent th� spreading of rails, ls not expentlive IIig siinple, Inexpensive, and eatlily operated, is adapted ale �ps, one patent providing specially for a tap adapted on each of six dates are given with each map. On the 
to manufacture, and can be quickly placed In position, to mechanIcally register the amounlB of sueeestlive ad- to WIthstand blows of a mallet when the tap Is driven page oppcisite each map is given a full description. 
the spikes as they are driven having their ends automati- ditions In such a way that there Is no chance for mistake Into a plugged cask, the tap being convenient to remove The second portion of the work, .. LUmluous . staN, .. 
cally clamped to the seat block to prevent drawing. In operation, every complete revolution of the uni� from an empty cask, having lIB faucet body separable will have a more speeial lnterest, derived from ilB novelty 

CAR STARTER. -Karl J. Pihl and Oscar wheel moves the tens wheel, and every revolution of the from the tap shank, and being easy to mauufacture. The . as a delightful methOd of studying astronomy. The use 
w. Hult, Bl"Oi,klyn, N. Y. On one of the car axles are latter moves the hundreds wheel, the successive additions shell of the tap, which may advantageOnsIy be made . of of phosphorescent stars upon a dark background, or of 
Iowo hed clutch hubs and two loose clutch disks, a being made by depressing the keys marked with the sue- cheaper metal than brase, has a faucet-protecting skeleton dark stars upon a phosphorescent backgrourid, luis al­

loose spiral sprlug on the axle being fut to the clutch cesslve 1\gureII, and where columns of 1Igures are added �e In front, an insertlble faucet, and means for con- ready been described by' :Mr � Beach to the readers of the 
flske, with means of loeklng and unlocking either clutch and the amount of successive additions Is registered, a necting the skeleton frame and faucet. The other patent s�ci Aln:mcAlif. In thls work we have the same 

disk. The device Is very simple, and is adapted to store locking plate comes Into use. The SDDl of an additiou Is provides a IBp or spigot espeeIaJly adapted for tapping subject put Into penuauent shape for the library aud 
energy when · the car Is stopped, giving out such energy displayed on number wheels to be read at sight elelB of the casks In vaulw or eeIIa.rs, to be conuected with a dIspens- home. It Is a home book-oue which will do mnch to 

igain when a releaalug lever Is moved, to 8IlBIst In turn. machine ing device In a room above. The tap Is cheap and sIm- popularize the fascinating study of astronomy. 
Ing one of the axles as the car Is started. The device 

• pIe, while it Is more durable than those of ordinary con-

operates etfeetIvely ln eiiher direetlon of traveL CHECK REGISTER.-Carol T. Daniels, stroction. The major portion of the tap may be made of THE LIVING METHOD FOR LEARNING 
Naperville, m. ThIs Is a simple, convenient, and posi- malleable iron or 80ft steel, instead of \IraBB, thereby How TO THINK IN FRENCH. By 

CAR COUPLING.-Gustav Runge, Sid- tively working apparatns which may be eatlily arranged greatly reducing the cost of production, and greatfaci\ity CharJes F. Kroeh, A. M. London; and 

ney, Neb. ThIs inventiOtl proyides an improvement In for use, IUld Is designed to keep an absolutely accurate Is afforded for extending the tubular connection In any Hoboken!... N. J. Published by the 

that class of tlide latching or Janney couplings In which account of sales made. Tablell! of celluloid or simIlar directiou from elther tlide of the tap stock. ' author. .t"p. 140, vii, it Price 11. 
Prof. Kroeh, In statlug the basis of his method of 

learning French, states that iou cannot speak French 
while thInklug In EnglIsh. To leim French he ob­
I8rV88 it Is not necessary to llV8;,1n ,l"l"ance, bti1; )'011 
must live In French. He therefore dIreeIB the student 
to II8I!OCiate complete French sentences with his da.ny actions. This book therefore . carrying out this 
idea gives French eentences which de8crlbe thil general 
actions of an:,- one's daily existence, and preeenlB aa 
Ingenlons, easy, and practical system of rapidly acquir­
Ing familiarity with thls beailtlful 1aDguage. ,It Is decid­
edly the best work for the learner that has come under 
our notice. The !' living method " ,Is an outgrowth of 
the " natural method." As a specles of appendix to this 

each of the twin jaws Is locked In engagement by a pivot material, each representing a de1lnite amount, are held In LOADING DEVICE.-Louis A; De Mayo, 
bolt passing through it, the object being to provide a troughs of novel construction In such a way that, when New York City. ThIs lnvention relates to devices for 
more eecure .  Jock than in other coupijngs of.  thls class. .a sale Is made, and the salesman presses do�ward on a loading coal; grain, etc., Into ships, from barges and Thill coupling can be readily arranged for couPlIng with key-pIece, the front- lBblet iii pushed through a Blot Into.a I other vessels, providing new and improved means them­
the ordinary link and pin coupling. drawer, the IBblell! being thns deposited'in the drawer to for, to !acililBte perfonulng the work rapldly, .without 

B L 0 C K SIGNAL SYSTEM.-J ohn La represent the amount of each sale made. requiring much labor. Boxes, each having doors In lIB 
Burt, New York City. ThIs system comprises a series of PHOTOGRAPHIC PRINTING DEYICE.- tlides, are mounted to slide vertically In the barge, each of 
semaphores arranged along the track, a circuit closer Wilhelm Ohse, Dessau, Germany. The frame of thiS the boxes being preferablr of nearly the width of the 
connected with each and actini as a balance for it, au rleviee has a back of translucent gJass, the top and bot- barge, and means are provided for raising the boxes Be­
electric motor at each geared to depress the arm and tom being of a elear glass backed with a colored strip, parately or Collectively.' 
raise the circuit closer, a lever mechanism for tripping while a holder adapted to receive a negative Is located at SUSPENDERS. -Michael Feldman, New 
the clreuit closer by the passing of a train, and eleCtrical the �nt of the frame oppcisite the translucentgJass, and York City. ThIs iuvention provides suspeudersdesigned 
COII!leetl.ons whereby the tripping of the clreuit closer of a Ughtlng device Is located back of the translucent glass. to Insure the comfort of the wearer, the , rear susPender 
one semaphore will close the circuit through a motor at The device Is designed to facilitate priutlug at night by ends readily adjnstlng themselves oU.the shoDlder straps 
tile next semaphore. The eystem is comparatively sIm- lamp light, and Is designed to afford as good eJfeell! In aceording'to,the iiiovement 01 the wearer's' body. The 

work, the author Is preparipg to supply at 15 a set phOo 
ple./alld not Iikely to get out of repair, ls positive and such printing, with eerttlin negatives, as cau be obtained 'conuection for ' the', re8r ends of the 'shQulder IItrapIfIil nograph cylinders which will give the prouuneiatlon of 
elIleIent, and Is automatieally operated by the movement with the best natural light-Degatlves of a eerttlin dentlity provided with an elastic baud, and lIB middle portion .the fundamental French sentences, the object being not 
of the train to � up a semaphore as the train passes a belng thns better printed than can be done by sunlight. forms a self·adjnstlng bearlugforthe relit suspender ends. to supellllde the teacher, but to Jlghten his labor by 

block, and throw down the arms In advance of and In 
enabling the learner to practice at home. 

the rear of a train. The lnventlon aIso provides for an- MUSICAL INSTRUMENT.-August Pet- LADDER.-Charles V. Childs, Pitts- POOR'S HANDBOOK OF INVESTMENT SE-
tomatically shutting oft stc.ml and stopping the train, tersson, EskII8tuna, Sweden. ThIs Inveution relates to burg, Fa. ThIs ladder Is made iu two sections hiuged CURITIEB. . A supplement to Poor's 
should the' engineer accidentally run over a block. 

stringed Instruments, such as vi01lns, e�., providing an tugether, and a trnss counecting the, two sections with Manual of Ra.ilroads 1892-93. Pp. 

To SECURE RAILROADS AGAINST Loss 
improved Instrnment with additional strings, arranged In each other In 811ch a manner as to prevent the sections 986 

. 

. connection with the regnlar strings, to produce additional from spreading when the ladder is niIed as a step ladder • 

oJ' FmnIlRT.-Jciseph B. Moekrldge, New York City. harmouions sounds tha�.are difficult to produce on ordl- and to SVeugthen the sections when they are extended We have to acknowledge the receipt of thls standaId 
The Invention provides an orlglnal system for control- nary violins. The Invention eonsIsIB of a delBehable to form a sttaIght ladder. The ladder may be quickly work. Any review of It seems quite unnecessary, In UIe 
ling the shipping of merchandise to secure railroads and C¥ing held on the neck o� the violin and provided with and Con�tly changed from a step ladder to a stn!Jght Ught of the authorltative slBnd whleh has been taken by 
shippers of merchandise ag8tnst 10!!8 of freight. The sys- ,spindles connected with the additional strings, the latter I8dder and -rice versa, and it can be very cheaply' 'DlauU- Poor's Mannal of Baiiroads among lIrumelers. What 
tem prevents, 1Irst, the loading of n;lerehaudlse in the being Iirranged close to the ordinary strings, 80 as '  to be faetured. e ' \-- , ,that boo� does for railroads, thls does .for varlons InveIIt-
wroug car at the shipping elBtion; and secondly, in ease 80unded slmullBueously with the latter to produce bar- RoTATING (rRAIN WEIGHER.-Benja-

ment securities. Every kind of iufo
rma:

tion required by 
it . should happen that a package Is wrongly loadecJ,.1n a monIons 8OlIIlds. the general Investor as regards the character of the in� 
car, then it Is at once detected, and the raiJroad will 

min Simons, Charleston, S. C. FUlernmed ' upou a main ments, Interest paid, when payable, and range of valuell! 
have no dilIIculty whatever In tracing merchandise from. WINDOW.-Peter V ander.Q.oth, New frame i u  balance frame carrying a rotary bucket wheel of securities, and other alIiP.d topics, will be found to bel 
the time it passed Into ilB hands until it Is delivered to York City. ThIs window comprises a frame having a at one end and a track way at ilB opposite eud, upon exhausti el treatedh It Is th thIrd nal l  ' 

m bl sill, �._l1el guide rods ged ...-... which travels a movable we'�ht, stops on the main .... -e 
v y .  ere. e ann 8BU1to! 

the receiver. The means consist principally In printing ova e .-_ arran on oP ...... te ... ....... and It Is safe to say that many of those poIlIII!Il8ing � 
a shipping receipt with characters ludicatlug the receiv- sides of the frame, and overlapping window 811Bhes held limiting the oppcisite movemen1;B of the weight. Auto- one work will h&ve eqnal neeestlity for the �. 
Ing d ti '  to slide and swing on the guide rods, the lower 8IIBh rest- matic locking devices are adapted to lock the bucket 

car, an a eket eontaluiug like characters, 80 that Ing .... wheel ...... m rotating when raised, becoming • .  disconnected LOGARITHMIC TABLES. By Professol 
ticket and reCeipt control each other. The ticket Is de- normally on ""e sill. With thls improvement the .... Goo w·n· J f C 11 window 811Bhes mav be swung wide open 'imd raised to therefrom when the wheel Is depressed. Upou the up- rge . 1 lam on� 0 orne 
livered to the etevedore and placed Into a-:reeeplBele held • U ·  ·t F rth ·ti Lo . 
tempol"!lrlly on or near the car destined for a eerttlin dis- the upper portion of the frame, thns openIng the eutire per board of the frame ilt a registering meehau\sm which rovers] y. ou . on. n� 

taut point. window to penult the free circulation of air and to faci\i- records every dump of the bucket wheel. don: Macmillan & Co. Ithaca, N� 

Electrical. 

R () C K I N·G C H A I R  ATTACm,mNT.­
Charles . E. HQrtelius, Bay Ridge, N. ' Y. ThIs Is a 
dynamo atlBehment, 80 arranged that the movement 
of the chair will operate the dynamo and generate 
a mild current of eleetrlelty, which passes through 
electrodes on promluent plaees, as the .arms, the 
cnnent passing throngh the body when the occu­
pant places his hands on the electrodes. ThIs im­
Plovement does away with the use of batteries, and en­
ables a person to 1;ake a Il\lUUe shock for any desired 
length of time, the chair being nsed In t)1e ordinary way 
when the hands are removed from the elOOtrodes. 

tate the pastling In and out of varlons articles. The STRAP.-Nils. Nilsson, Brooklyn, N. Y. Y.: George W. Jones. 1893. Pp. 160, 
movemenlB of the 811Bhes are positive and easy, and they ThIs Is a melBllic strap adapted to be nsed on packing Pri�e .1. 

may be eased up tightly it desired to have the appearance eases and boxes of all kinds, the bands or straps being These tables will be welcomed by computer!! from theIl 
of an ordinary window. al80 capable of use as comer irons simply. The strap haiJ particularly clear arrangement. The numbers are wi� 

SHUTTER WORKER.-Louis Kutscher, openings to reccl.ve nails and fastening devices, the metal spaced. and every faemty Is given for the application oj 
around each opening being 80 shaped that when the nalls difterences in finding logarithms to the 1Inal 1lgnie. TIll 

New Britain, Conn. ThIs Is a device Which may be 
readil are driven the openings will be entirely closed, and the range covered may be deduced from the fact that therj 

y atlBehed to any window, and readily operat.Ad In 1 dift t IBbl Besid th bl of tl .. ..1 
connection with any blind carried by the wlndow �. metal at the edges will be driven down Into the material are 8 eren es. es e ta es logarl....., 

It can be operated from. the Intlide of a room to open or from which the box or easing Is made. and logarithmic functions, 80me very valuable collection' 
close the shutters, and to hold them locked in an open or HOOF TRIMMER. -Henry C. McCleave, of data, etc., are given under mlthematical constanlB 1I8eI 

closed position, or In any Intermediate position, the de- TrImble, Ill. ThIs tool comprlees a lmIfe part having an In chemistry, engineering and pby!li� The author o� 

vice being very simple, durable, and [inexpensive In con- atlBehed baudle and an adjustable fulm-nm part or bar a reward of Sl for the Iir8t notice 0( each error, an eJI 

struction. ' having an upturned hook or lip at ilB outer end, the ful- eelleut guarautee for the subsequen� ecntlons whleh 11'1 

�RUBBER.-Ophelia Smith, Shepherds-
crum piece haviug a series of holes by which It may be are sure will follow the present. 
adj118fably attached by a pivot to the lmIfe. The Imple- THE MINING DmECTORY AND RXFEB 

ville, Ky. This Is a reversible device, haviug a scrub- ment Is designed to greatly facilitate trimming the hoots ENCE BOOK OF THE UNITED STAT 
bing brush on oue tlide and a mop on the other, for first of h oth auimals C M G 

lIIecbanlcaI. loosening the dirt on a ftoor with the brush and then fol-
orses or er preparatory to shoeing them, AN ADA AND EXICO. eorge 

the work being thns e1feeted more quickly' and with less Ramage, editor. Chicago, 111. : Poo 
LUBRICATOR.- Vilhelm C. Th. Loh- lowing with the mop, there being a further attachment mnseular exertion. Bros., publishers. 1892. Pp. 

mann and Carl V. Andersen, Copenhagen, Denmark. of a wringer by means of which the mop may be eatlily MATCH BOx. '-:'Howard Cramer, New- Price .10. 

ThIs Is a device adapted to automatl-'Iy dell- a � wrung without touching it with the bauds, the operator . 
..... . _  . �  ot being Ired to bend __ .. berry, Penn. ThIs Invention provides a box In To those interested in mining' engineering, and 

qnlred quau ..... of on to moving _ .... of machinery. It ·  n ' requ m ....... wu.. _ _  ' which the matehes are relBiued by thelr hEl4lds, elIghtly subjeeIB connected therewith, the abQye Wj)Jk 
Is very praetIeaI, durable, and inexpensive, and may be BREAD RAISER.-John C. Nicholls, separated from each other, the ' JIllItehiis beIng .. lndIvidu- 88!9U to be of very great Interest and In many eases 
operated by the machinery it l�bricates, while It. can be Blue Mound, Ill. ThIs apparatus Includes an outer cas- ally ignited as theY are withdrawn. ,without setUug � to JlI!II8&ble. The book contains a most exIuIu8tive UM­
'I!IIlilY and I!ieeIy adjnMecl to iIeI1vV jlilt . ft'Clulred 

l
Ing having an Inner rIIlBIna chamber, below, which III a alIT of the othera. The boll: may be readily aJIed when all kInd8 of mines and quarries tbrouihoti1; ' .e U ' 

yautltr af illl. - '  IaGUlrtllulall8r, aa.. btIItI *-_01 ........ ... ..,., _ ... iIIIpInmat II IIeI\ptI! til ........ ...... _ � a .. Ill ... � of 
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different mining laws of the: States. Even from the 
point of view of its advertisements only, the work will 
have definite value for mining engineers and capitalists. 
How TO KNOW THE WILD FLOWERS : 

A GUIDE TO THE NAMES, HAUNTS, 
AND HABITS OF OUR COMMON WILD 
FLOWERS. By Mrs. William Starr 
Dana. Illustrated by Marion Satter­
lee. New York : Charles Scribner's 
Sons. 1893. Pp. xv, 298. Price $1. 50. 

This is not a botany, but is designed to have a place 
in the family where the botany with its technical descrip­
tion and its tedious Latin names would lie neglected in 
the corner. There is no ignorance so profound' and 
startling as the ignorance shown by even intelligent and 
educated people about the commonest plants and flowers 
about them. This work is intended as a gnide and aid 
to such, and not only would the reader learn to have, as 
the authoress says, a " bowing acquaintance "  with old 
neighbors, but would with little effort be able to call 
them by name. The work possesses literary merit, and 
when the description seems to the authoress to wax a little 
dry, it I. redeemed by some happy quotation or by some 
song of summertide. The accuracy and precision of the 
description is not sacrificed, however, and the scientific 
treatment Is preserved throughout. There are separate 
Indices for the Latin, the technical, and the common 
English names of the various flowcrs. The plants may be 
readily Identified by the illustrations which are very care­
fully executed and are quite numerous, there being 104 
plates, most of which were sketched directly from na­
ture. The book , is handy in form and may be easily 
carried in a stroll through the woods. 
MANUAL OF IRRIGATION ENGINEERING. 

By Herbert M. Wilson, C. E. First 
edition. New York : .Tohn Wiley & 
Sons. 1893. Pp. xx, 351. Price $4. 

Irrigation is every year acquiring increased importance 
in the Western States. It will yet modify enormous areas 
of our Western Territories, and may even bring about 
climatic changes. This work is therefore particularly 
timely and represents what has been a long felt want. 
1t is written thoroughly up to date and does not confine 
itself to the smaller features of irrigation, but treats of 
the great dams of the world as well as of the irrigating 
conduit. Numerous Illustrations of structures and many 
diagrams are interspersed throughout the text, so that 
the whole subject is thoroughly covered and illustrated. 
The measurement of water is treated very interestingly, 
including the current water meters, the miner's inch, etc. 
We cordially recommend the book to our readers. 
� Any of the abovc books may be purchased through 
this oilice. Send for new book 'catalogue just pub­
lished: MjJNN & Co., 361 Broadway, New York. 
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7'M charge fM' Insertinn under this heaa is One DoU<lr a line 

Jor eac� insertion ; about ei(Jht words to a line. Adt'er. 
tisements mU8t be received at publication office as earl'll a8 
Thwrsdall morning to appear in the following week's issue 

Acme engine, l to 5 H. P. See adv. next issue. 
Portable and Stationary Cylinder Boring machines. 

Pedrick & Ayer. Ph iladelphia, Pa. 
Best Handle Machinery. Trevor Mfg. Co •• Lockport, 

N, Y. 
Have you tried U aluminum Babbitt metal " ?  Write 

A. W. Cadman Mfg. Co., Pittsburgb, Pa. ,  about it. 
The Improved Hydra:p.ltc Jacks, Punches, and 'llube 

Expanders. R. Dudgeon, :U Columbia St., New York. 
William Jessop & Sons, Ltd., the celebrated steel 

makers, observe the centennial of their firm this year. 
8tow flexible shaft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. N. Y. See adv., page 174. 

depends enttrely upon the cnt-off, and the cut-off is govern­
ed by the actual pull required of the engine. Assuming a 
heavy train at 15 miles per hour and a mean piston press­
ure of 50 pounds per square inch, the piston speed will be 

15 m. X 5,280 feet 
approximately'---

60
----

1,320 
1,320 feet wheel speed 

per minute and = 88 revo-
15' (circumference of wheel) 

lutions per minute. As a revolution is equal to twice the 
stroke, then 88 X 4 feet = 352 feet piston speed per min­
ute. The area of the cylinders is 2 X 226 square inches 
= 452 square inches X 50 pounds mean pressure X 352 

7,955,200 
feet piston speed per minute = --- = 241 horse 

33,000 
power. The possibilities of such an engine are about 400 
horse power. 'l'he increase in power of the engine is not 
proportional to the increase in speed, and for 30 miles inay 
be no more thau 300 horse power. 3. Whyare the wheels 
of a locomotive larger near the fiange ? And how can it 

Screw machines, milling machines, and drill presses. pass a curve when the wheels are worn half an inch 
The Garvin Mach. Co .. Lall,ht and Canal 8ts" New York. smaller next to the fiange ? A. The taper tread on driv-

Centrifugal Pumps for paper and pulp mills. Irrigating ing wheels is to partially compensate by difference in cir­
and sand pumping plant,s. Irvin Van Wie, Syracuse, N. Y. cumference made by the wheel flanges hugging the outer 

rail on curves, the wheels slipping to make up for the 
loss of compensation by taper. Wheels that are grooved 
run hard on curves, as well also on straight tracks. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & 80ns, Elmira, N. Y., and H Dey 
Street, New York. 

For Sale-Patent on Improved mine car. See illustrated 
notice on page lBO. For terms and particulars address 
Homer Durand, 8tarkville. Col. 

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

Split Pulleys at Low prIces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Ph iladelphia, Pa. 

Perforated Metals of an kinds and for all purposes, 
general o'r spf'cial. Address, stating reqUirements, The 
Harrington & King Perforating Co., ChiC8l<o. 

To t;et-A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

(4831) G • .T. L. writes : To settl-e a dis­
pute will you kindly state what scientific astronomers 
suppose or figure the temperature of the boundless space 
of the firmament outside of the infiuence of suns and 
worlds ? If it were possible to have such a thermometer, 
what would it register if placed in the opposite direction 
from the sun, as far away from the earth as the sun, 
where the sun's rays would not be affected by friction of 
atmosphere whatever ? A. The temperature of inter­
planetary and stellar space is snpposed not to be lower 
than absolute zero, or 4610 Fah. below zero Fah., or 4930 
below freezing temper.ature. " ' ' 

(4832) L. A. L. writes : Last fall I dug a 
well here for domestic use. I struck water at 26 feet, in 
a gravel bed, immediately below a stratum of hlue clay. 

Fine Castings in Brass, Bronze, Composition (Gun We have used the water all winter and always considered 
Metal), German Silver. Unequaled facilities Jas. J. 
McKenna & Bro., '2' and 426 East 23d St., New York. it good (though hard) until a week or so ago, when it 

For Sale -New 5 horse power upright en!line, 5" x 511 developed a peculiar minera taste, having a lot of reddish 
cylinder and 30 x 5 ft. bolier, upright, new. All guaran- sediment in it. I inclose a sample of this latter, which I 
teed. Spot cash, only $181. Wm. C. Codd, Baltil..oore, Md. took from less than a gallon of the water. I would like 

'J'he best hook for electricians and beginners in elec-
to know what is the reason of it, and also if it is safe to 

trlcity Is " Experimental 8clence," by Geo. M. Hopkins. use the water ? A. The sample appears to be oxide of 
By mail. � ;  Munn & Co., publisbers, 361 Broadway, N. Y. iron and clay. Probably it is harmless, but not pleasant 

Canning machinery outfits complete, oil burners for to drink. We recommend p�tting,a drive p�pe in the bot­

soldering, air pumps, can wipers, caD testers. labeling I tom of the well and connectmg directly Wlth a pump to 
machines. Presses and dies. Burt Mfg. Co., Rochester, draw water from a deeper and possibly more satisfactory 
N. Y. stratum. 

An tnve�tor desires to communicate with inventors 
n.eeding funds to patent, develop, or promote their In­
ventions. References. U FinanCial ," Scientific Ameri­
can, New York. 

Competent persons who deSire agencies for a new 
popular book. of ready sale, with handsome proflt, may 
apply to Munn & Co., Scientific American Office, 361 
Broadway, New York. 
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sistance of the fields and armature in shunt and series 
wound dynamos. A. It is bad practice to wind the field 
magnet with wire of two sizes. No. 22 wire rnns 60 feet 
6 inches to the ohm, while No. 21 is 'i6 feet 4 inches to the 
ohm. In a shunt wound machine the resistance of the 
field magnet should be about fourteen times that of the 

I armature, while in a series wound machine the resistance 
should be as small as possible consistent with the proper 
excitement of the field magnet. 

(4841) B . .T. E. says : If oil put in the 
cylinder of an engine would pass through the exhaust 
pipe (into a well into which the suction pipe runs) and be 
drawn into the boiler with the water, would the oil ignite 
or cause boiler explosion if taken up ? Or would it take 
a long time before enongh oil to get into . the boiler, as 
the boiler pipe, of course, is at the bottom of the well ? 
A. The oil from the exhaust pipe in the well might do no 
harm for a while ; but its gradual accumulation would 
cause it to come within the range of the suction pipe and 
to the boiler. In'the boiler it will tend to gather the dirt 
and loose scale, forming masses that agglomerate and 
finally lodge on the fire sheet, cause it to be overheated, 
bulge, and if not discovered in time may cause Ii dis­
aster. Many a boiler has made a large bill of expense 
from this cause alone. The 011 will not ignite in t1 •• 
boiler ; the danger is from lodging overthe fire and allow­
ing the boiler plate to be heated red hot and to bulge, 

(4842) P. B. asks : 1. How many volts 
does it take to run the small electric motor described and 
illustrated in No. 641 of the SCIENTIFIC AMERICAN SuP­
PLEMENT ? A. Two volts. 2. Of what resistance is the 
field magnet and of what resistance is the armature ? A. 
Tbe resistance has not been measured. We think, how­
ever, that the entire resistance of the machine is not more 
than three or four ohms. 

(4843) E. E • .T. says : I am desirous to 
know whichls'the hardest to bend, a solid bar, say 2 inches 
in diameter and 6 feet long, or a hollow bar of the same 
dimensions having a 1 inch hole in the center. What is 
their difference, both in strength and price of manufac­
ture ? A. The solid bar is the hardest to bend, i. e., it 
will bear the greatest load, and costs less than a hollow 
bar, which by your dimenSIons would have to be a double 
extra strong pipe, which costs twice as much as a solid bar 
of the same size. On the other hand, the same weight of 
metal as a tube is harder to bend, or will bear more weight 
than a solid bar, both of the same length. 

(4844) C. H. S. says : Will you please 
give me a rule, through Notes and Queries, for finding 
the remaining bearings of a survey when the interior 
angles, lengih of sides, and the bearing of one side are 
given ? A. Plot the survey on paper with the side havmg 
the given bearing for the base, and draw the meridian 
at the proper angle with the side given. Use the differ­
ence of the given course and the ineridian for adjusting 
the several angles of the plot. Make the necessary 
changes as the angles carry the lines across the cardinal 
points of the compass. Then retrace the angles and 
bearing the reverse way to prove the work. See Gilles­
pie's Snrveying, by Staley, a complete guide to the sur-
vey and plotting of land. $3.50, mailed. , 

For Sale-Patent No. , <1\14,106. lubricator. Inventors, 1. Elegant plate in colors, showing an attractive 'cottage" Vllh. Lohmann and Clirl Andersen. Copenhllllen. ne­
at Villa Park, Mt. Vernon, N. Y. Floor plans and scribed in Scientific American, April 8, page 219. 1\ddress 
perspective elevatious. COst $4,500 complete. Mr. V. L., P. O. box 2212, New York. 

(4833) L. S. F. asks the fastest way to 
find how many gallons a cistern or tank can bold, and if 
it is better to pump water into a tank thro.Igh the bottom. 
I can use the pipes to lead the water off or where we need, 
it ; but I think it is much harder on the pumps when the 
tank is half full. A. If tank is round, square the dia­
meter in feet and decimals. Multiply the product by 
0'7854. Multiply last product by the height in feet, for 
cubic feet., Multiply,the cubic feet by n2for ga1lons. You 
can pump into bottom of the tank or the distributing pipe 
without loss of power. 

(4834) L. W. B. asks if copper is more 
difficult to heat by hammering than soft iron. A. Cop­
per develops less heat than wrought iron by hammering 
or compression. Its specific heat is considerably less 
than that of wrought iron. It also parts with its heat 
faster than iron. 

(4845) W. H. P. writes : I have a storage 
battery wliich, after charging for about twenty hours with 
large dynamo, it will only rnn about two hours. It looks 
to me as though it runs down while not in use, as it gives 
a large spark when freshly charged. The negative plates 
look all right, but the positive plates look empty. If so, 
how can I refill them ? Is 1bere any article on making and 
repairing storage batteries in the SCIENTIFIC 1UtERICAN ? 
If so, what number ? A. Possibly your storage battery 
is short-circuited, or it may be that you are using it on 
machines having too little resistance. We think you 
have destroyed your storage battery by subjecting it to 
the action of too much current. Better send the battery 
to the makers for refilling. We hardly think you will be 
able to refill the plates yourself. You will find many 
references to articles on storage batteries in our new 
SUPPLEMENT catalogne, which is mailed to any ad<Ire.s 
without charge. 

Walter Stickels, architect, Mt. Vernon, N. Y. Inventors and Business Men Take Notice-We incor-
2. Plil.te in colors showing the handsome Queen Anne I porate stock companies for any business. Send 10 cents 

residence of the Hon. Craig A. March, at Plalnfield, for report blanks. Don't wait. Write now. It may be 
N. J. Two perspective views and fioor plans. Mr, worth money to you. Backus & Co., Cleveland, Ohio. 
Chas. H. Smith, architect, New York. An excel­
lent design. 

3. A dwelling near Longwood, Mass., erected at a cost 
of $5,200 complete. Perspective views and floor 
plane. A model design. 

4. A dwelling at Chester Hill, Mt. Vernon, N. Y., 
erected at a cost of $4,750 complete. Floor plans, 
perspective view, etc. Mr. W. H. Symonds, archi­
,tect, New York. 

S. Engraving and fioor plans of a residence at Oak­
,vood, Staten Island, N. Y., erected at a cost of 
'$3,540 complete. Mr. W. H. Mersereau, architect, 
New York. 

6. A stable erected at Bridgeport, Conn. A unique de­
sign. 

7. A residence at Wayne, Pa. A very picturesque de­
sign, treated in the Queen Anne and Colonial styles. 
perspective elevation and fioor plans. Cost, $6,250 
complete. Messrs. F. L. & W. L. Price, architects, 
Philadelphia. 

g. Engraving and floor plans of a Queen Anne residence 
at Newton Highlands, Mass. Cost, $6,000. Messrs. 
Rand ,& Taylor, architects, Boston. 

9. A square-rigged house, recently erected at Allston, 
MI\I!8� Cost, $2,600. Plans and perspective eJeva­
tfub:- Mr. A. W. PP.aBC, architect, Boston, Mass. 

�. The-FIfth Avenue Theater, New York. View of t 
maiIl front, showing the terra cotta decorati s ;  
also view showing the iron framework, erected by 
the Riverside Bridge and Iron Co., and a view 
showing the fireproof arching, erected by the 
Guastavino Fireproof ConstructIon Co. 

1. S)<etch of adlning-room fireplace. 
2. Miscellaneous contents : An improved woodworking 

machine, iIlustrated.-A new edge moulding or 
shilping machine, iIlustrated.-The box industry.­
Natural gas at Geneva, N. Y.-Plaster of Paris 
floors.-Inside sliding window blinds and screens, 
illnstrated.-City pavements--The Alberene laun­
dry tub, iIlustrated.-The " Murray " phaeton, 
iIlustrated.-An elegant bath tub, illustrated.-To 
thaw out frozen pipes.-ImproVed plane irons, 
illustrated. 

The Scientific American Architects and Builders 
IItion is issued monthly. $2.50 a year. Single copies, 
cents. Forty large quarin pages, equal to about 

'0 hundred ordinary book pages ; forming, practi­
lly, a large and splendid MAGAZINE OF ARCHITEC­
'BE, richly adorned with elegant lliates in colors and 
Itb. fine engravings, illustrating the most interesting 
:amples of Modem Architectural Construction and 
lied subjects. 
The Fullness, Richness, Cheapness, and Convenience 
this work have won for It the LARGEST CIRCULATION 
any Architectural Publication in the world. Sold by 
newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 

HINTS TO CORRESPONDENTS. 

(4835) B. asks : Would the atmospheric 
pressure on a piece of gold leaf be greater than on a 
spherical piece of gold which displaces the same amount 
of air ? A. The pressure is as the surface exposed to at­
mospheric pressure. The total pressure would be much 
greater on the gold leaf. 

(4836) G. S. N. asks how the induction 
N alnC!. and A 4d I·e.... must accompany all letters, coil In a Blake transmitter for a telephone is wound, 

or no attention will be paid thereto. This is for our amount of wire, etc. A. The induction coil in the Blake 
Re}�f�:.!.��':.n �d

f�:!!�r ���\�:ti��. 
answers should transmitter consists of a bundle of soft iron wires, No. 

give date of paper and pa� or number of question, 20, inserted in a thin spool, about 2).2 inches long, with 
Inq u l ric. not answered m reasonable time should two layers of No. 20 wire on the spool and ten layers of be repeated ; correspondents will bear in mind that 

some answers reqnire not a little research, and, No. 36 wire wound in the primary wire, an intervening 
though we endeavor to reply to all either by letter layer of writing paper being tightly wrapped on the prim­
ot in this department, eacli must take his turn. ary before winding the secondary. The direction of the 

Special 'W I'U ten I nt'ol'lnati o n  on matters of 
pet:\!onal rather than general interest cannot be winding in either case is immaterial. 
expec�d without remuneration. ' (4837) G. D. C. asks : 1. Will the gravity Scientific A m e t'lean Supplement . referred ' " 
to may be had at the office. Price 10 cents each. I or Crowfoot battery run the SImple electnc motor m Ex-

Hook .. referred to promptly supplied on receipt of perimental Science? If so, how many cells will it take to 

1lI1 r.�c;';'l .. sent for examination should be distinctly 
get e�ough power to rnn a. sewing machi�e or o�her light 

marked or labeled. machinery ? A. The gravIty battery, owmg to Its resist-
_F ance, is not suitable for running an electric motor, 2. 

(4828) .T. P. asks : What solution should 
be used in a Smee's cell in order to get the most strength 
from the cell ? A. The solution used in the Smee battery 
is sulphuric acid 1 part, water 9 parts. The zincs must be 
well amalgamated and -the platinized silver or carbon 
should be m good condition to insure perfect depolariza­
tion. 

What size wire should I use to make one half the size of 
the one described ?  I have completed the one man power, 
now I want a smaller one. A. If you intend to make a 
smaller motor, one-half the size linear, No. 20 wire will 
be about right. 

(4838) .T. N. F. asks : How many strokes 
per minute can an air compressor, similar to the one used 
by the Westinghouse Air Brake Company, be driven and 

(482\1) H. B. asks : Can you let me krlOW work successfully ? Or, in other words, how many cubic 
anything concerning metal plating with Russian white inches of air will valves of similar size and capacity re­
metal for knives and forks? That is, the metal is melted. ceive and deliver per minute ? A. The Westinghouse air 
A. The Russian white metal is probably only a name brake can safely make 250 single strokes per minute, and 
given to Bancn tin, with possibly a small admixtu-e of , will deliver air 'at nearly their full capacity, the valves be­
bismuth to make it flow easy. It is being extensively II inl'equal to their pmnping capacity. We cannot name the 
advertised in the West. 'rhe work done with it is ex- cubic inches. 
cellent. The directions are sold. (4839) F. & T. ask how many storage 

(4846) A. L. E. writes : In your issue of 
March 4, 1893, page 134, C. L. Wolley describes a storage 
cell. What is the use of the red lead paste ? How are 
the connections made with dynamo or pflmary cells when 
charging it ? How long should the connection between 
dynamo and storage cell be kept up ? When charged, 
how 100'lg will it be before it is necessarY to charge it 
again ? Can you give a description of a small dynamo, 
one say that would run from 10 to 20 incandescent lamps? 
A. Red lead paste is used on storage battery plates to fa­
cilitate the forming of the oxide, the red lead beiug more 
easily converted into lead peroxide than the metallic lead. 
The two poles of the battery are connected with the bind­
ing posts of the dynamo for charging, and the battery 
should always be connnected up in the same manner. It 
requires from five to seven hours to charge a storage bat­
tery. We cannot, within these limits. giv� you full in­
formation in regard to the constrnction and use of stor­
age batteries and dynamos. We refer you to our SuP­
PLEMENT catalogne. 

(4847) C. P. P.-I. Please give me a list 
of all the metals, as I am unable to find a complete list, 
including the later discoveries. A. A list of metals will 
soon be published in the SCIENTIFIC 1UtERICAN. 2. 
What is the fastest railroad time ever made ? When and 
where was it made ? A. The fastest railroad time is 
claimed at the rate of 80 to 90 miles per hour on the Cen­
tral Railroad of New Jersey, between Bound Brook and 
New York. See SCIENTIFIC AMERICAN, October 24 and 
November 21, 1891, for particulars of fast railway time. 

(4830) P. F, M. says :  As yonr paper batteries it would take to run eight lights (incan-
d t) f fi . ht h 'ded (4848) H. G. M. writes : I am designing 

is one of our " standard text books " in our High School, escen , or ve or eIg ours, proVI the cells were 
will you please answer in your " Notes and Queries :" 1 , about 12 X rx 5 ? A. The number of storage batteries an automatic plug for electric light circuits. The plan 

If water at 39° Fah. were perfectly confined, could it be required to run your lights depends upon the resis�ce requires a substance of great resistance, which will expand 

frozen in any temperature ; i. e. could it not expand ? A. of the lamps. For eight 20 volt lamps you will need 11 greatly when hot', Now what I want to know is, what 

Water when confined at the temperature of greatest den- cells; for eight 30 volt lamps you will require 16 cells ; will this substance have to be to heat and expand quite a 

sity, 390, upon being cooled below the freezing point, for eight 50 volt lamps you will require 26 cells ; but these little with about 4 amperes and 110 volts ? A. We know 

produces an immense pressure, and begins to freeze at a cells will rnn about 20 such lamps. of no substance better adapted for your purpose than 

few degrees below 32°. The increasing pressure from the (4840) .T. W. D. writes : I am winding brass. Compound bars of brass and steel are often used 

expansion of the ice so retards the freezing of the remain- some field magnets with two wires in parallel, and I wish for thermost.tic bars. Possibly snch a bar would be 

ing water tl)at a temperature below zero may be reached to determine their resistance when so connected. The , better than one of brass only. Neither the brass bar nor 

before it is all frozen. 2. Will you please give rule for find- two wires are of di1lerent sizes. One.is No. 22 double cot- the componnd bar would have great resistance. 

ing horse power of ordinary locomotive, with cylinders 17 ton-covered and the other is No. 21 bare. I do not know (4849) L. P. writes : I have bnilt my 
X 24 and 5 foot drivers, steam pressure in boiler 130, and how much of each yet, so I would be greatly obliged if house from plans made by you, and am more than 
speed 15 miles per hour ? 30 miles ? A. Thc aCtual horse you could give me some general rule for finding the re- pleased with it. Since then a number of IIghtuing rod 
power of a locomotive is so variable that any computation listance. I should also like to know the ,comparative re- agents l)ave been around to try to sell me their rods. 

© 1893 SCIENTIFIC AMERICAN, INC.
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. 164 for Hghtning rods, ut IrOn 1. not as g ; COpper,l. """'" 0 gaso e ampe or rc eo or ou oor Cigarette rolling ca.e. E. �chmldt . . . . . . . . . . . .  " . . . .  4IN.446 � .... 146 
preferable. Probably the best form of Hghtnlng rod is a illumination with large, .moky llames, hi which the foun- Clasp. 8ee Belt clasp. . Ma I bllg. P. J . Caesar . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  119 

eed Cial' mill. C. W. Vaughn . . . . . . . . ... . . . . . . . .. . . . . . . . .  : ••• 41M,5l5 lItar:tle. A. Lorenz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .:r.7 
copper .trip nailed directly to a building' and connected ::u!:;;�c!�: �:: ;:Ii::m:�a��:�f 

the g:�'i:"iov'i,".::e��l'."X. 'i'i:t���: . . . . . . . . . . . . . . . . . : . .  : ... . 49l.I45 If:..s�:r ��W'��fra�t�rJ���3�'tJ�>a: ·Donailien.: &�M with a good earth plate. 
bumer. They can be procured throngh the lamp trade. Clo� t=�':,'t·JI'e�r.����·. �� . ������ . ���.I�: 4IN.492 Me

a���� . ��.�. ���I.�� . �� . �.����: .������.�?�: .�: 4IM,1II2 

bel��d!� u!'to�el�� 1:�0�\)0!��!e!i�� (4857) F. K. says : Please inform me 8Igtt.':,':Rf��llf�"i.::.m��j����td,;: : : : : : : : : : :·:.: 1ltt;l3f lIte
dj�o������: . .  ����.
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main shaft 260 revolntions, with 12 inch pulley to drive which of the common metal. expands and contracts 81gtt::-tl:�: �. �.\�limi'; : : : : : : : : : : : : : : : :  : : :  : ::: �J Ilrl�·se�
e�I��ft� m��'dmm.ectrlcal meter. . 

line shaft, having an 18 Inch pulley! A. A 1� inch belt. mo.t and how much per foot with a cbange of 20° tern. Clothes line SUPl!9rt. safety. '1'. Rasmus . . . . . . . . .. . .  491;162 lItetal pl .. tes prior to electrolysl •• treatmentlof. C. 
t Clothes pip. .. W. E. Crump . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IM;4U B. Sch(.enmehl . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  411t,281 

2. What size belt .hould we use to deliver l� horse Aleo how much will an iron wire, No. 16 B. S., 10 fee 
g������·��e!�����.'.�·.�.����.�� �l:: : m:� lt�I��l.t;.'6.\�;;.,����: : : : : : : : : : :':: : : : : : : : : 2f� power ; .peed of main .haft 173 revolutions, with 10 inch long, expand with 20° rise in temperature and what force Cotlln. W. J. Leonhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49t.211'1 Mirror support and adjusting device, W: P. Tar-

pulley. to drive . line Bhaft with 16 inch pulley? A. A 2 wI11 it give Y A. Zinc expands and contracts moet of all Coin-treed macblne for the automatic lIlLie of bell . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .. . . 1' . . . , . . . . . . .  4IM,4S'Z 
Inch belt. 3. What size belt .hould we use to deliver the metals by changes of temperature . • It expands a frac- cOI

=Po�:hr,."i!t�� �o���li�oii: 'J": F:ThoiiiP: 4IM,l44 Mo�:en�fri:.n?o�g�fift.:'1a�:Yf&���?y?���: 4IN.4IN 
l� horse power ; .peed of main .haft 173 revolutions, tion over 0'004 of an inch per foot for 20° rise in tempera- .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 494,614 HOul1er·. lIa.k •. W. Edfiar . . . . . . . . . . . . . . . .  : .. . . . . . ... . 4IN,4Il9 
with 16 Inch pulley to drive line .haft with a 12 Inch pul- tnre. Iron wire about 0'000 of an Inch per foot for 20° �:::=:�\?��'lt\:�'��G'rait��r���: :: : : : : : : : : : :  :.: ' : =:lft �g�tl:�f�:'.::n:D:o�::I:��: =:loD; J: 494,140 

ley P A. A Iii inch belt. rise In temperature, or 0'020 of an inch for a 10 foot 
rod, �::'f����:e'C�r'iati��.

n
i:i: sIiiiivan: : : : : ' : : : : : : :  2f� lIt03���fice·for communicatiiig; 'L: 'wiii:tieiii:: : :t� 

(4851) G. R. C. writes : A friend of mine :'e
p:!:n � equ

al 
to the elastic strength 

or size of 
8g�;�h:� w.e�?,��� . .  :. �'. ��.I�::.��::::::::::::::: :tiAt �g:g�; J.�. '1\'�.ffe�?��: . . . . . . . . . . . . . . . . . . . . . . . . .  411'-343 

would like to Imow why a Stevenson horizontal check 
(4858) A. B. asks : 

1. Can double thick 
coP�I��.�����.�?�. e����:���: � •. � .. �.��� 4IM,232 �g�:r?r:.-;::�I�b�J·��::.'6ii::::::: ::::: :::::::: a::till 
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s
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h
���e�l� window gIass be used for the gla.ss plate. of an " Iulln- 8gf,r�':l�:r ��. f��� ·,;iiiediier; ·comiiliied,·G: 4IN.iDi t1::���MI.:fr\';�Va�

n
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l
l?'J�ri;Ce���: : : : : : : : :tlllI 

does not Is perlectiy tight, and to stop Its clattering he has ence" electric machine Y A. Yes; but it Is not as desirable COu':
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.� 49t,313 

to close the globe valve between the check and the boiler, as the thinner glass. 2. How can I drI1I a hole in the P IDI Non-conductlng covering .. . upport for. T • .wll-
Cover. milk pan. S. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . 41M.1M IIB11U1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 4 

or open the pet cock on the air chamber. The clattering center of the gla.ss plates Y A. Make a drill from Stnbs' �:p
erp'et;'. �� M,tzgil. :mtd.���I�:::::::::::,:::::.: : : : :tt8'l ����: ���I!Ji�b�i::�?���.� : : : : : : : : : : : : : : : : : ::: 4 resembles a telegraph instrument with the circuit open wire, without heatiug or forging. Heat · it to a low red "... .. . N 

I 
hi L H C I 

and closed two or three hnndred times a mlnnte. A. The and plunge it into a solution of chloride of zinc (ordinary 8:!lU�:t::�· Fa� lIt2:.\fm:�er.1i.irtliutor; " 0: ' . w: """'.... p:::'Jif. r:::::'
c R.

n
W .. ISh. : . ? �::::::::. :::::::::.:: 

air In the pump chamber i. highly compressed, according .olderlng llu.id). With this drill you can readrly make Bricker . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . 4IN,467 Padlock. • Meinke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
to the p1'ei!sure in the boiler. It is elastic and acts like a holes through a gla.ss plate. You should lubricate It with 

Cultivator for Ustedborn. E. Dimity . . . . . . . . . . . . . . . 4IN.lOO I:=h::�:�lh:.- :;,?{'1i.·ii: ·scii';iieiti.: : : : : : : : : :  
.prlng on the water In the pipe between the pump and the tnrpeutine. 3 .  What numbers of the SCIENTIFIC AMERI- �:r.t �:!

e
�i�::t!:r'!l" J!g:=��'u1�:"' " 494,6llI Paper roll .plndle, A. L. Flint . . . . . . . . . . . . . . . . . . . . . .  . DenDe.k

talorP�n
ee
rI.

FT • • JB' IRllllcngthardon 
•

. '.'.'.'.'.':::.'.' .... : .. :.' •. , .. :: : �.r!J; Pencil or pen attachment, J. A. Murpby . . . . . . . . .. . 
boiler . . The action of the water in the boiler when making CAN SUPPLEMENT give the be.t direction. and drawings vl1bll • 

I 8 _.... I::��!�\'t�narJ'.:.
a
6�'1�5M�rl���.��: : : : : : : : : : : : : : :  H1 .team is like a tremOt or vibration, and communicates a tor making an Inllnence machlue P A. You will find ar- Die f'':.'Wort�:���� .���. ���� .�: �t::: .. . .  : 11,318 Pbotographlc camera, W. A. Armstrong . . . . . . . . . . .  494;M7 

vibratory motion to the water In the feed pipe, which is ticle. on the Wlmshnrst machine In SUPPLBMENT, No.. Die head. revolving. H. A. Cumfer . . . . . . . . • . . . . . . . •• . 494;416 Photograpblc camera, Tracy & Hodges . . . . . . . . . . . .  4IM;3M 
648 D1�r. See Potato d�er. Photograpblc camera, A. Vanderbeek . . . . . . . . . . . . .  ; 494.400 

���:�o:��oJ::'':s �:::..: =��d �:: 546, , 584 and 647. 
mv'ld�':f. ��!�r.�· . . .  :. ��.����::::::::::::::::::: : :t� �g:=�t�

c
g��\i."��U:iDii ·tran.Paren O;:ii: 494.lll6 

overprel!8ure from the boiler closes the check valve. The TO INVENTORS. E::�fil�dI'::d tWt�t�::�:''Ciiie';; ·iam ·iiUici.e t,;r: 491;143 PI..:=·j . .  Iieime;: . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
closing of the valve between the boiler aud the c.heck A. Ill. Rhoade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IM,400 PIn. See Clotbes Pin: . .  · . . . .  ' . . · . . . .  · · . . . . . . . . . . . .  ·· . .  

An experience of forty-four years. anit the preparation DraWI�rol!,_lIuted or grooved, J. Dodd . . . . . . . . . . .  494,221. Pipe cUPS. machine for making, S. VBnS�On!l .. . . OI: ,n'.638 
valve also .top. the vibration by' closing communication Dre.. . Irt, .... Aronson . . . . . .  . .  . .  . . . . . .  . .  . . . .  . .  . . . . . .  «lIN ........... .... 
with the boiler. of more than OIlS hnndred thousand appllcatlons 1'or pa- Drier. ee Clothes drier. Pipe COUEllng.i o. lit. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . .  =� 

(4852) H. H. S. asks :  1. What chemical 
tents at home aad abroad, enable us to nnderstand tbe B�:�t die ���i��h"�31�I. �nlll�fJ'�tacli:: 4IN·22

6 14: r':'i�as ��'�':il�
n
G�w�i.fo�W'�·::::::::.: : :  �:ftf . law. and practice on both continent .. and to POBBess un- menor &'r public. A. L. Petce . . . . . . . . . . . . . . . . . . . .  4IM,3(8 Pipe wrench. a. F. Jenks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494;529 

i. put in the pprol'� cup of a Leclanche battery P A. :i:�:�.
f:::��e; .. �::t"��:::!:ea��::v:�:..!=d B� 

Ele��:b=':!'. ���e;'���:'t �d!:������� 4IM,489 PIP::O'ri:'�:!i.'j?w:�r.::���: . . ��.���. ������: 
. 

��: � rnZ!:e:.,�� �!,,�:::!::�ac� foreign countries may be had on application. and per.on. EI�� .��.������� ? . ����. �����:.�: .�: .�'!::. 494,3111! �Ig:· a'{�h�:u't
n
�ai';;'ii '&: iiiaii';: : : : : : : : : : : : : : : : :  

lectropl tin Ith and iu what proportion a . contemplating the securing of patents. either .. t home or Electrlc&J. meter. G. Rennerfelt . .  . . . . . . . . . . . . . . . . . .  494;225 Plow. black land. W. B. Ve.tal . . . . . . . . . . . . . . . . . . . . .  . 
�ey mb:� r�" F:P!"�nswer to this query we ref: abroad. are Invited to write to this otllce for price. ru:�::g�·w�lt:. ��n;:al�� e��:�!frng gate. to. C. . I:Ig:. ��:;'�I:t:t�r ���if:'-: � •. ���

i.t.t:::::::::: : : 
you to SUPPLEMENT 310. 3. Is there liny chemical that which are low. In accordance with the time. and our ex- F. De Arden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494,126 Pneumatic elevator. G. lItiles . . . . . . . . . . . . . . . . . . . . . . . . tenslve facUlties for conducting the buslne... Addre.. ��i.rySe'i:'g�?,��:�::' ::1;t�:: Gas engine. 

�g
c
J:�I��s1j,�g ��!l���k·& Haniiii.iii:::::::::: will take the copper coating off the .tick. of carbon from MUNN & CO .• otIlce SCIENTIFIC AMERICAN, 361 Broad- Engine Indicators. attachment for .team. W. Pot. See Coll'ee ppt. an arc Hght without destroying the, carbon Y A. Use "ay. New York. HonghtalJng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41M.4112 
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••• .• �,633381 nitric aci4. 4. I. there any article on the con.truction of =='i:. As!'e ��'::'extraCior: " " "  . . . . . . . . . . . .  4IN.I'1O Pres.. See Baling pre'::. Frnlt pres.. S� ..... an electric .machlne in the. SUPPLlltX1INT 'Y A. You will Feed trough. J. E. Wenger . . . . . . . . . . . . . . . . . . . . . . . . . .  4IN,2II6 vre8& 

find a description of the Holtz machine in SUPPL1IllENT. INDEX OF INVENTIONS �=::tt!� g�tfi":r�� Y�J:�ci:'�������: : : : : 1�;� �:��n:.&��� =!I�:.�l'..���s:.': .�:.����: : : ::: =� 2'78 and 279, and of the Wim.hurst machine, In No •. 546, Fence macliine. picket wiring. M. F. Connett< . . . . .. 494.1i3'1 PrI.on cell, safe, or otber depository. P. 111. . 
648, ,..,;, and 647. Fender.' See Car fender. pUIGle

lyafarm
Ck.e·p·a' 't'te' 'r'n' '.' '0' '. 'C".'I· "t·t·l·e'.· .·.· .·.· .'.· .··.· .· .··.·.· .· .· .·.·.·.-. '. 4IN.253.·267 ...,.., "or whleb Lelter. Plltent o. tbe Ferrule; plumber' •• C. A. Cotter . . . . . . . . . . . . . . . . . . . .  494.413 .. 49t�267 

(4853) E. F. S. -1. Where I work we Fibrous material. machine for opening and clean- PnmPI .team. G. R. KendriC)k . . . . . . . . . . . . . . . . . . . . .. . .  491;211'1' United State a were Granted Ing. M. T. Wadlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494.500 �hPb
ng
U : aoPnP,arelae

t"'·'c
poan· 

rtRn' unbrecl·aDtl·n�
o
. �1.

eK . .  I·n·:.·. ·. ·. ·. ·.· .· .· 1!to!.! have a large quantity of glue which has been used for File bolder. A. W. Taylor . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  494.4lI8 � � ,utt Ctrl ft • ft ... .... . 
mould. In plaster ca.stlng (plaster of Paris). It has become Filter. E . ...... Kn�ht. . . . . . . . . . . . .  . .  . .  . .  . . . . . .  . .  . . . .  .. .  4!l4;426 Pyro-electrlc battery. T. G. Hall . . .  . .  . .  . .  . .  . .  . .  . .  . . .  4!Y,1OO 
very dirty and hard from grease and bits of plaster, etc., March 28, 1893 , 1I'::."1:·�;Ude��a:!:k: · . .  ' · . .  · • . . . .  · . .  · . . . . . . . .  4IN.4O'1 �?'e�:ar���otiie;,·rack: . .  • • • •  . . . .  ·494.� 4IN,245 
and nnllt for use. Is there any way to renew it at rell- Jl:� �%::.':trl::::''l.����ir �: . ��.I�� : : : : : : :  �:l� ltlP::�I��.:ll!e.h.w:::,

d
& 'I�::�i�I.I::::::::: 

sonable co.t Y A. Glne and glycerine jelly, adding a lit- ' '' N O  EACH BEARING 'rHA'" DATE. Flax or hemp lIber, lInl.hlng machine for. J. T. RaIl joint. J. lit. Stamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
tie water to thiu it, and strain it throngh a cloth, hot. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .. . . . . 4IN.175 RaIlway block Signal sy.tem. Ill. Fontaine'., . . . . . . . . 

FmItf.ress. S. R. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . .  494;396 Railway. electrlc..J. C. Henry . . . . . . . . . . . .  : . . . . . . . .  : . 
Skim off any oil that may rise In heating. Boil �e . [See note at end ofillt about coplesot these 1>ILtfmt8.1 ��e'l1o':�.l'l�=io':.·A -rr.fq�r80ii:::::::::: :tfjl I:H:�� �b�' ct!i��:M: iitOWii'::::.� :�: .. :: •. : •. = =-1 .trained J'elly to evaporate the water. 2. Would ether or F S B 

I
I --"'..... :.s k . Rail II j I t P & R bl ' .. " �"::ace.� 0 e� �.:"t,.::"' .... "'; roo e consumIng way ra 0 n .  earson 0 n.on . . . . . . . . . . . . _. 

chloroform work better in an ice macbme, not taking cost Advertl� counter guard for rail. or bars, W. GaUlle. See Comb - ua.e" . .  �gange. If:llway r�JI:re��c�' 
Tjien't\"gt' . . .  · ·i ' f" " T' 494;144 

lato consideration Y A. Ether is preferable as a refrlge- R. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  . .  . .  . .  . .  . .  . . .  494.298 G
Gamas. 
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US,[orAm· O ft '  ":';;'�'' 'T' , 'G; '. ·H"a"II" . .  ' :. '.:, ',4IN."., "1IJ84l18 :l� � Fay.�. � . . . .  .'. �� . . � . .  � . .  �� . �.� . . . .  ?�: . . . : 4IN,418 

rant In Ice machlues. 3. Some time ago I saw a descrip- Air mOistening and attemper .. tlng "pparatu., J .  ..... a _ ... '..... . ... Railway .wltcb. H. Rich . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  4IN.441 
F. Dornfeld. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,292 Gas burner beating attachmeut. li. Edwards . . . . .  '. i91.''10 RaIlway tie. metalliC. E. D. Bangs . . . . . . . . . . . . . . . . . .  494.814 tion of magazine photograph camera In your paper. !�f�orndl:�r�:ltR�fi�i�: .w.: .���::::: :: : : :t:1;l Ga. engine. Foo. & Endter . . . . . . . . . . . . . . . . . . . . . . .. . . .  494;184 1l:1I::� ::ril.sl:':�· Ifn:.°r..c: MoriiiriY·:·::.::: :t� Where can I find It � A. The magazine camera Is de- Back re.t. H.Olilsehlaller . . . . . . . . . . . . . . . . . . . . . . . . . .. 4IN.4M Gas��:ly�.��.���':'!'.�

o
�������.�i.�:. 4� Rake. See Hay rake. _ 
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Gate. See Swinging gate. .. : . Rake. A. J. Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . . " . .  4!I4.lI24. all � .. ... , Gate. H. A. Smith . . . . . . . . . . . . . . . . . . .  :: . .. . . . . . . . . . . . . .  494,300 Rand tumln� machlneML. A. Merrithew . . . . . . . . . . .  494;3'18 
(4854) O. G. F. M. says : 1. Have a Baling pres. operating mechanism, H. H. Hunt- Generator. See Steam Ilenerator . .  , Rellector. llg t. W. G. arston . . . . . . . . . . . . . . . . . . . . .. 4IN;B39 

. d d ley . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,627 Glas.:,v��I��!eS"I!��I�.al:-�? . ��� �  494.200 If.egIster. See Cash regl.ter. 
,��t-o:

o
=a�::."';' = !;:5 � '

7 ��:::�e 
an
po!� I�:i :':�I:';; �:':Iiie: 'ii: 8: ·Puqiiiili: : ·. ·. :��'.�: =:� Grain separating ocreen, C. & J; Clo.z . . . . . . . . . . . . . .  494.200 Itr�����i>��6.�mf.:r����n';��t�.lng the Harrel. metal. J. L. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IN.276 Grain .pout carriage, E. D. lItayo . . . . . . . . . . . . . . . . . . .  49t,163 edge. of. W. Rlmly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,347 

��
pe I:�! ::�tsmae:!�:..�\!::��:���:� �o;:: =tr.,�? lIJ�n��y.:��C·biiiieii: . . . . . . . . . . . . . .  

41M.loo 
Grarar;b;tii'. ������ .�?� .������� .��� .. �: 4�193 =�U:J!��4[I�: �r..r�?����: : : : : : :  : : : : : : : : : :tfl: 

Bearing. ball. P. Dan.ereau . . . . . . . . . . . . . . . . . . . . . . . ... 4IN.1OO Grate, B .  F. Chollar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4!l4;t62 Rubber = IS. A. Plekerlng.\ . . . . . . . . . . . . . . . . . . .. . .  494,262 
sert some resi.tance in lleld magnets. What is the reason Y l::l� ��fcY:I���r·tet�it N.:1j��dOii::::�:�: 1!!1::l S��X\:g ��e;;ii.lijiii wiieei aiici.· iii .. niii��M� 494.3'13 8af

N� C. s�e�r.���.
I
�. �����I�. �?�'. �'. 4!Y,4116 Is the wire wOJlnd in the right proportion� A. Too much Bed. folding. W. S. Gunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494.419 same. F. N. Gardner . . . . . . . . . . . . . . . . . . . . .  494.471" 4IM,472 Salt box or cellariiW. L. John.on . . . . . . . . . . . . . . . . . . .  494,2U6 

of your current goes around your field magnet. You Bed table attachment, H. Ohlocb!&ger . . . . . . . . . . . . .  4IN.436 Guif::ru::::::t.?I!��ac�1J.��r:fO�� I?�rghf�g
l�:� 49t.4B6 i!ample ca.:mR. . Stuart . . . . . . . . . . . . . . . . . . . . . . . . .. . 494;1194 

.hould rewind with llner wire, say No. 24, or use the ma- 1�·br:.;'Af. ��tMgfi: .�: .�'. ����� '. :  :·:: : : :tll Gun. breech-loading. D. E. Grant . . . . . . . . . . . . . . . .. . .  491;300 �::,ar .tieg�. �a.c:����'. �'. ����� .��� : : : : : : : : : : :� 4M1ib 
���:: a;:;·=;:�on2

·f;
a
:S�

0
:.��:c��n�f;::: Efi i�&:.:l:�i-t;::�:::::::·�:::·::::·::·::·:·: mjl 1l���\��E����t : : : : : : : : : : : : : : : : : : : : : : · : : m:=: t:':ITf���' :,:;��I:iineiiilon·for ·.team: i:iI: 4IN.4lI'I 

something which will not adhere to the sheet of peper Bev��es •• F.Tti::rm���::r.����?� . �� . . �.':. 4114;483 I::.'" ��\r�.'::{h�n!f::.
mphry . . . . . . . . . . . . . . . . . 491;386 s��acliine; tomaiO: 'j: 'D: cox::::::::::::::: :::;1A: 

when tom off P A. The compo.ition is IllLid to be pre- Bicycle �dle. F. D. Cable . . . . . . . . . . . . . . . . . . . . . . . . . .  491;408 1=::8 �u�������an·:::::::::::::::. ::. :.: : : :t� soo�r.,�e�� .����
i
.�� . .  ��������� . .  ������: . �: . .  �: 4IN.4116 

pared as follow. : Glueo 4  pouud. ; glycerine, 2 pouuds ; I�t�'\fe��riaiile iie;.ting·lioiii .
. . . . . . . . . . . . . . . .  · .. 494.261 Harrow. C. La Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IN.688 Scraper apparatu'/i W. & H. G. Butler . . . . . . . . . . . . . . 494,320 

linseed 011, � pound; sugar, M pound; aniline dyes, q. s. Boller. See Steam boiler. I:r-;:�off}:;b=":b:;;i::f�'l�r�dcoifey::: : :  =:= �::�:.-. ���GraJDI:g.����� ·.creen: . . . . . .  · . . . .  · . . 494.srr 

to color. The glne is softened by soaking it in a little Boller furnace. J. Gilbert . . . . .. . . . . . . . . . . . . . . . . . . . . . .  41M,13'1 Hat .weats and bands, machine for attaching. G. . , 8eal pre ••• roller. G. A. Cline . . . . . . . . . . . . . . . . . . . . . . . .  49t:411 
. BOI

I£�t:'a:e.��.I�.�����I�.'����.� .�?�:.?: 4IM,s70 E. Brnsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49t� . 8ewer cleaner. Lacroix & Dubois . . . . . . . . . . . . . . . . . .  , cold water, then diBBOlved together with the .ngar m the BDI t I A G N rth ' , 494,1fo8 1t� ��c:brs:.��?�!8sb�r:.���: : : : : : : : : : : : : :  t;t38'f t:r'J :::::;tre:: gut�o��ie.·i:Reec.;: : : : : : : : : : : : :  4IN glycerine, by aid of heat over a ;water bath. To this the BO:k$��.�el';". � . . .  :::::::::::::::::::::::::: 494,382 Hay .taeker. J. A. Carlisle . . . . . . . . . . . . .  ;·; . . . . . . . . . . . .  494,500 SewIDg moohlne pre .. er foot, S W. Pbllbrlck . . . . . . dye. are added, afte� which the oil i. well .tlrred in. It Ig��'e �\'::'�� 'I.' rW::�C'k: : : : : : : : : : : : : : : :  : : : : : : tl:t::l 1:!t!,�k%';ieG·leed����heaier: "  "i:iot" water 4IN;380 Sh:���?or.�:\'i�
o
�. �?��I��.�����.:.�� 494 r.ru I. used hot. Another composition of a somewhat sImllar B ttl tc . . � R G B k .n, �. h te Shea . k & 'n . ..... 

Bgx. e�e� ci=f.f�n
or

bOi. Pocf:::l""box: "S"a'it �....... 
ea r. p dlpper. Sle er Schmidt . . . . . . . . . . . . . . . . . . . . .... 266 

nature is prepared as follow. : Glue, 1 pound; glycerine, box. !:�m�.ar.r::;�::::n e!;��:; � ':;e��':r.· ·S: · ii: 494,291 
�I:':!. g�"c� �;Il�:rl'keCirji; ,;i�: :RBilway �214 

4 ounce.; glucose sirup, about 2 tablespoonfuls ; tannin, Brace. See Bed.tead brace. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . .  494.295 block .Ignal. Rallway time slll:llal. 
one-tenth ounce. Give the compositious an hour or more l:l:m:� ::::tr.::·g8r���e:lf.ccaiiey ::::::::::::: .� Hide workl::t; cylinder. A. E. Whltneb . . . . . . . . . . . .  · 4IN.183 Signaling apparatus. electri\iv F. P'earcll . . . . . . . . . . . . 
in which to dry or set before cutting or handling the Brake. See Car brake. Flax or hemp brake. ....

. �gl:�I:I ::'act�����
r
::.

p
:M�:u •• � .. . .  : .��.����: � �1:::U� ��:::.;.:t:l'c�·lIt. iJa:l�I��: : : : : : : : : ::: 

peds. 
. . . 

�chln� brre' H B Ith 11' 4IN,518 !g�l:::��: ��
n
JJW�1�1:;? •. �:.��I.I::::::::: : : :tm �ra��';,�J:� ��'ft:m!i.?����·.: ·:::, : : ·:. : :·:.: : · . .. : ·. 

(4855) P. J. L. asks :  1. What objection Brea:tw.p���'M .
. 
TU<:,.,k� . : : : : : : : : : : : : : : : : : : : : ::. 494.397 Horse.hoe. J. Curtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494,250 I Smoke con.nmer. T. G. Hall . . . . . . . . . . . . . . . . . . . . . . .  . 

ca� be urged against the sproc;ket wheel and chain for Irld�. I • .,r�led.fc�. W:ii· 
. . . . . . . . . . . . . .  · . . . . . . . . . . . .  =,� !orse.hoell"ac�I\'i. fi Roberts. . . . . . . . . . . . . . . . . . .  gfM:j 

�mo�e �3mlnglumace. M1rlr\' . . . . . .  · . .  · .
. . .  

high .peed belting P Doe. it make too much noise or is B��et,
e
d�;'€ottom: G.I:El�;�ieit::::::::::::::: · : 4�29! H�rw�!h':,�ier. F', K�&;,weii: : : : : : : : : : : : · : : : : : 4�323 s::l�drl.nd :.':p��'W�l .iI1:.. ��::::::::::: :  

Buckie • • hoe, D. F. Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . . 49t,464 Hydrant. R. A. Brook.. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  494;318 Spooling machlue stop motion. LIghtner & Frallll-the friction .lUClLter than leather or rubber ? A. '!'he 1���:1:t::��IC:: ��::�::: : : : : : : : : : : : : :. : : : : : : : : �.� ���r�J:r.L.S�:�'l:m iiiti.icai.or: · · . . . .  · . .  · . . . . . .  494.466 SprI'ria.?: . .  See;iiOi8ie;.
�
.8. i1.

ng 
. .  : . . . . . . . . . . . . . . . . . .. . . . . . . 491.298 

.procket wheel and link belt i. noisy under high speed I J 'J. Wal � Calking too . . u. ton . . . . . . . . . . . . . . . . . . . . . . . . .. . .  494,516 Ink.tand, automatically feeding. T. Sweeay . . . . . . .  494.446 Spring motor. E. He D.. . . . . . . . . .  . ... . . . . . .  4IN;!OO and has con.lderable more friction than belts of leather Camera. See Magazine camera. PhotollrRphic Irrlw.t1on
h ap�ar .. tu. for di.trlbutlng water for. Staglnf!.' etc . •  Implemen for dismantling bulld- . 

or nIbber. It is not a noiseles. transmitter of power camera. • W. � haus. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IM,465 era . G. H. Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,417 
nnder any .peed, and seems to have been Invented for a g:::::�: �tn:i�r. ��I:: Lewis: : : : : :  : : :  : : : . :  : : : :  : : : : :  t. :I�f:i. s�:e PI�:'fll�r.'

C
\�'tl'�olnt. RaIlway rail ��:l.t��t

e
:;� w.�j�:::e!��I: .?: .�: .?���: : : : ::= 

peculisr work not suited for the natnre of belts or for a . 8:�t:..'l.'!,:t:��tb':.o�:�:���.e�: .�: �:. �I�?� : :  : : : : jOint. Stalk cutter •. H. G. Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,� 
.Iow and uuylelding pull. 2. What, if auything, has been Car brake. W. C. Whitacre . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IM, i��h:� ��hfelt�lgir��O&ge����.':-:�: : : : : : : : : : : : : : : a:: �:t:�"«;;8.:;ri����:::::::::::::::::::::::::::::::::: :  a::� 
done or accomplished in the way 9f compounding the 8: ��W::'J.

d
� ... lrr':;:!.�����,. �·.�: .���:::::.: : :  1llt; Kltcben table. J. A. De La Porte . . . . . . . . . . . . . . . . . . . .  494. I Steam boller. J. LaPR· . . . .  · : . . . . . . . . . .  · . . • . . . . . . . . . .  · 4!l4;2l1 

explosive force of gas componnds in gas engiue., and Car coupling. C. H. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41M.12D §i''t����km!,Icb�n�:m':E.r: X: 'RO.cher: : : : : : : : : : : :  fU' �t:::: �=ltr: �? R?'f'..::ce·::::::::::�'::::::::.::: :  :t� 
would not there be a reaction of the expansiou of this 8: �g��li��: �.lje�:I�.��� : : : : : : · : . : : : : . : : : : : : :  : : :  t�� Kn;J��::i,���:�t':.°J�

0
8: �e�in���.������: �t::����oo�r:,���t: �?f:e':," . . . . . . . . . . . . . . . . . . . . . . . . 494.360 

combu.tion, the same as the condensation of stean in a Car coupling, C. Koerner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494.3'16
1 
Lace 80intlng and punchinll machine, sboe. J. Stovepipe thimble. D. Myer� . . . . . . . . . . . . . . . . . . . , . . .  494,342 

.team cyHnder P A. There has been no practical appli- 8:� �g��II�:: l �·lIt��lJ'�: ·. : : ·. : : : : : : : ·. : : : ·. : : : '. : : :  i�:� . L�d'1e��·';Xi·.;niion: 'i:T: ero;.;,::::::::::::, ,:::::: : : : : 8to��p';,"..:J'���' . .  ��� . ������.�. ���I� . ���':;" 
. .  
�: 4IN,388 

cation of a compoundiIlg .ystem to the gaseugiue. Here-
, 

Car coJ!.vllng. G. W. Roberson . . . . . . . . . . . . . . . . . . . . . . . 41».161 : Ladde� lire. O. Witzel . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . 8tralner� C. L. Wagandt . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  4IN 
.

• 8IiIi Car coupling. W. W. Smith . . . . . . . . . . . . . . . . . . .  494,:191. 491.512 Lamp nlament. lncandescent, A. De LodygUllle . .  4 Strap. "ee Trnnk .trap. . 
tofore, the Irregular and intermittent action of the ex- Car dOOr. graln ... A. C. McCOrd . . . . . . . . . . . . . . . . . . . . . . . 494.220 Lamp. oll. Ro.s & At!tin. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Snnsbade. carri8fl8. Douglas. & Stonder . . . . . . . . . . . 494,369 
ploslve force .eems to have been a bar to efforts at com- I 

Car fender. H. '.1.'. Field . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 494.524 Lamp .upport. eleetrlc.LC. E. Rlchard.on . . . . . . . . . .  Sun.bade for bicycle. or otber veblcle .. G .  H. Car fender. electric. E. Rochester . . . . . . . . . . . . . . . . . . 494.281 Lamp .u.pendlng device. J .  Barber . . . . . . .  . .  . .  4.'14. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IN.S83 
pounding, yet with the later Improvements we do not Car fender • •  treet. T. C. Rice . . . . . . . . . . . . . . . . . . . . . . . .  494.165 Lamp vIbrator regulator. electriC. D. H. Moore . . .  41M SUrgical appllance1F. Ortb . . . . . . . . . . . . . . . . . . . 494.436. 41M,43'l 
.ee why there is not a good field open for compouuding 8:' ��'T:::'d�vp�o�'li';nt & ·Colbraii::: : : :. : : :  : :: : : ::t:Hll La������. ����.�

r 
.��� .����� . .  ��: .�:.�: .� 494.499 �:l�?'l::\.siwal,:��U:"'Ii: " "  . .

. . . . . . . . . . . . . . . . .  
4IN.449 gas engine.. Of course there can be no condensation Car signal. C. Callahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  494.366 Lamps, m .. nufacturlnll 1I1aments for Incandes- ' Swltcb lock. electricnl. Weir & Harden . . . . . . . . . . . .  4IM,451 

and no latent heat to keep up the temperature, and there- 8:.���:r���\n�· .f.;vf�1o�I,;ireei; c: Vi: Sher; 494.4C9 : Lan1��s�ifn� ���::nt' 'for' ·iub�iar .
. . �,lf: 494.100 �=:t. r.1t���t��. ��I.�.. . . . . .  . .  . . . . . • . . .  . . . . . . . . . 494,285 

fore the principle of expansion In a second cylinder would bume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,288 ' France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  494.135 Telegraph. printing. J. E. Wrlgbt . . . . . . . . . . . . . . . . . . .  4IM,186 
ha to nf to th limit f d '  gin Carbureting apparatu •. J. Ruthven . . . . . . . . . . . . . . . . .  494.442 Lather engine. O. E. Perrillo . . . . . . . . . . . . . . . . . . . . . . . . . . 494.883 '1'elepbone and .Iitnallng circuit, Plckernell & ve co orm e 0 a compoun &Ir en e. 

��nlr:�::·lt�:.l'l':·\i�ic������� .��.� ����� 4IN,422 J:1h::'J:"��r:i�ll
e
����':'J\f'°:l�or: : : : :: : : :t� Te���ui-fi re"iiliiior; 'B:'E:VaiiAiiken: .. : : : : : .. :: :t= (4856) A. E. H. asks : Would a lamp of Card •• etc . •  packing ca.e for. S. J. lIturray . . . . . . . . .. 494;218 Lighting the interior of buildings. apparatus for. . Tblll coupling. R. Hartson . . . . . . . . . . . . . . . . . . . . . . . . . . . 4114,476 

the following description � safe and ractlca1? GasoHne Case. See Sample case. H. N. H. Lngrln . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . 494.299 ; Tie. See RsJlway tie. ' p . Ca.h register and Indicator. W. R. Fowler . . . . . . . . .  494.3'14 J.lgbtnin�t �If:'ltus fop protecting buildings · I Tlre.tlghtener • •  T. N. CUtbbertson . . . . . . . . . . . . . . . . . . .  494.50'! to be used In.tead of coal oil, the bowl to be near the Cash ret,ster and Indicator. E. T. Taylor . . .. . . . . . . .  494,fi.� from. . . . Bartlett .. . . . . . .. . . . . . . . . . . . . . .. . .  41M.286 I Tire tightener. W • .  D. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  494,334 
bottom, the burner to be not closer than 4 inches above, ��ioeSt�· =rne for 'wiiaVijig' cane for; e:w: 494;423 t��X�IJr.&='d. M��a;,iiine.·E: 'i:i: ' liar; 4IN.186 �g==��::;:::f:��J: ii.

C
K������: : : : : : :  m:it 

the Intervening space to be used for the generating of Greenwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4\H,1ll8 rlsh . . . . . . . . . . . . . . . . . .
.
. . . . . . . . . . . . . . . . . . . , . . . . . . . . .. 49t.ft4 1 Tool. combination. W. R8nk1n . . . . . . . . . . . . . . . . . . . . . .  411t,181 

the gas, the lamp to be made of strong materla1 .uch as ���':'rt8l��:.�: .��:: : : = Loc���: =-tl'�?,*' P
a4Ioek. . t:l'lf:i'::.�W;�.3'·.r.c?���n: : : : : : : : : : : : : :  =:= 

cut Iron or something that wI11 not break and that will E\ocnr.!.L!!'. H. Alhtoa· . . ,· . .  • . .  • . . • • • • •  . . . . · U n:' ... IImona • • • •  , . ;  . . . . . .. . . . . . . . . . . . . . . . .
.
. . . . . . . . . :i TOP. IP\nninJr. N. lItc't8ieii . . . . . . . . . . . . . . . . . . . . . . . . . .  4IN.481

. 
"aft" � .... . -b' • .  W • _.. Churn, • B. �.llt" " . " ' I{ " . " ' ' ' . ' ' ' ' ' ' ' ' ' ' ' ' ' '' ''' 1'8 ..t� 1:1= tor. s. G. Clark . . � I TnflIl!\�!'Orll"_'!:.� Plerce . . . . . 494,438 to 494,410, a 
.• � �IIIN\IW-. '10 preIJIure. ... . e, �., :recoIQ.1Q'S'UU Cb1ll'Dt • .,-. ¥iIiID . . . , . . . .  �"-' • •  , . . . . . . t . "  . .  t t  . . .  " . _ "! Q..� • Cit ..  , .. . . . . . . . .  ,. . . .  " . . .  , "OJ, ..... wu. O. VM"JIVII .. . . . . . . , . " t t t t r t "  . . . . . . .  . . 
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Toy parachute. G. F. Perkins . . . • . . . . . . • . . . • . . . • ••• . .  
Toy pistol. C. Neuhaus . . . . . . . . . • • . . . . . . • • • . • • • . . • • •• • � 
Trace. E. <s. Saettler . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • • •  
Tran.ferring machine, F .  L .  Delfer . . . . . . . . . . . . . . .  . 
Transplanter, T. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 
Treadlej I. S. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Tree ba er, H. O. Thomas . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Tree or shrub baler or binder, H. O. Thomas . . . . .  . 
Trestle, A. W. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
TrI

���:�::�.���. �.���.��.�����.��:!:: 491.401 
����f:rs ��:t!�:�, W'W:;nett . . . . . . . . . . . . . . . . . . . .  .. 
Truck, car, G. M. &; J. A. Brill . . . . . . . . . . . . . . . . . . . . . . . ���� �:�� 'iD ..... tfOd�e���·.: '::::::. ':::. ':::. '::.: :f,���: ���r �u:a!gltak;,:.iip: 'jjeniieIn""; FUiiei-:: �;g:�U:: ::�gl�: �r:::�:.''r.\�Reid����: �,� 
Typewriting machine ribbon attachment, A. E. 

Walkup . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  . B�J'�:i�t�I.r1.1�e���:::::::::::::::::.: : : : :  4 
Valve, -engfne, H. B. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, engineer's, W. C. Whitacre . . . . . . . . . . . . . . . . .  . 
�:�1�:!�

t
:.

r
H'!rg;u����::: : : : : : : : : : : : :  4IH,� 

Vehicle wbeel, C. W. Robin.on . . . . . . . . . . . . . . . . . . . . .. 4IH,lll8 
Ventilating mechanism, J. M. Seymour. Jr . . . . . . . .  4IH,!I& 
Vessel handl� A. R. PrItchard . . . . . . . . . . . . . . 489,386, 4IH,387 
Violin, C. C. IU"OPLI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4IH,276 
;:�l

b
J'�p�g. M."ianiiJi: : : : : � : : : : : : : : : : : : : : : : : :  � 

Washing machine, C. &; Z. Sevigny . . . . . . . . . . . . . . . ... 4114,282 
;���o%��\t�;,�.;.������·:::::::::::::::::::.: �:� 
Water clOSlltS. etc .• flushing system for. J. Holt . .  4IH,481 
Water wheel, J. J. Decker . . . . . . . . . . . . . . . . . . .. . . . . . . . 4114.127 
;����.er �!�l'i

l
gn�!���

.
G'*;.l:.�o=';i: " " ' "  4114,361 

Wick raiser. H. 'll. Shall'er . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4114.1'71 
Windlng wachlne, fabrlc, .E. H. Scbofleld . . . . . . . . . . �,491 
WlndmUlhJ. S. &; A. S. Baker . . . . . .. . . . . . . . . . . . . . .. . . 4114,238 ;�·lw"f.tfgg ��·��imjileiiieiii."W:J��: = Wrench. See Pipe wrench. 
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�on, andle. etc •• W. S. O·Brlen . . . . .. . . . . . . . . . . . . . 22.lD! 
U�b�r&"����

I
��i.f·.����::: : : : : : : : : : : : : : :  a 

TRADE MARKS. 
Bi

C��I�� ft'e��': cg����� . ��.��.��.�����: 22,710 
Canned coru. J. C. Michael &; Son . . . . . . . . . . . . . . . . . . . .  22.70'1 
Floui. C. T. Lon� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,708 
Lln

lrt� i
o
�o�� . . ��: .����. ��. ����. ���:.�: 22,690 Lard; AllIt"lo-American Provision CompanY . . 22.'105. 22,706 

Medical purposes. coal-tar product. In the form of 
tableta for, Mellier Drug Company . . . . . . . . . . . . . .  22,'1OS 

Medicines. cough, L. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . 2:I;'lOa 
Ointment used as a remedy for skin diseases, " 

Raysor &; Smith . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 22,'16i 
Sarsaparillaj, compounds of. W. R. Manners et aI • . •  22.701 
s.cr�':l'IiI, 

b�n
t,r' JJ':j:;,(r�\���l"in::rc!:"B.:,� 

Company. . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . .  . . . . . . .  . .  . . . . . . . 22, 'lO9 
Toilet wash, Q. J. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,700 
Velocijljldes and bicycles, Monarch Cycle Com-wa��';;'· an.i·jewe!ii; Li888iier' &; '60:::::::::::: �:� 
Water closets, L. M. Rumsey Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .. 22,712. 22,'113 

C anadian patents may now be obtaIned b:y the In­
ventors for any of the inventions named In the fore­
going list, provided they are .lmple, at a cost of 140 each. 
If complicated the cost will be a little more. For fnll 
instructions addle .. Mnnn &; Co .. 361 Broadway. New 
York. Other foreign D8U1nt. may also be obtaIned. 

ORDINARY RATES. 

Inside Page, each Insertion - - "li cents Il line 
Bllck l'nge, ellch insertion - - . - - 81.00 n line 

IF" l"or some classes of . AavertiBements. Special aM 
" Hi4her raW! are required. 
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morning to appear In the following w�'s Issue. 

Patent Foot Power Mac 
, Complete Outfits. 

Wood or Metal workers without steam 
�wer can successfnlly compete with llJt[fIi s�'nigG 

ll8Ijfac'l.'Y'n!e: 
latest and mo.t Improved for practl<:J 
Shop Use, also for Industrial Schools, 
Home Tralnlng. etc. Catalogne free. 

Sen eca Fai l S  Mfg • .. Co. 
695 Water Street. Seneca Fi1Is N. Y. 

ICE-HOUSE AND COLD ROOM.-BY R. 
·G. Hatfield. With directions for construction. Four 
engravings. ContaIned In ScIENTIFIC AMERICAN · SUP­
·PLEMENT. ,,9. Price 10 cents. To be had at this Office 
and from all newsdealers. 

\IV I L S  0 N OV ED I R O N  
S T A N D  A I M P f\ P L A N £. R S. 
K R D  S I Z E S  " W. A . W I L S O N  E P T I N S T O C K R I V E R  S '  H O � H E�T E R  N Y  

The Sebastian-May Co 
Improved Screw Cutting 

�:���LATHES' Drill Preoaes, Chucks, DrllJ •• DOIII: 
and MHChiQi8t,.' aDQ Amateura 
Outfits·. Liltl.., on trial. Cata· 
JOll'nes maft4d on application. 
1 6:i to 16r H lclliaDd Ave • •  SIDNEY. OHIO. 

WM. IRAVER WORKI, 
(INOORPORAT1ID.) 

hufaeturen of Iron and � 
STORAGE TANKS. 

QIIlI'ltJlI!, 
flOllr, Rookery 81dU, 
VIUCARO, n.J., 

lUBOVID LATHES .ODEll. 
ENGI1IE , .. . DESIG1IS 

41110 Foot Latbel, TooW &JUl SuppUes, OatalQlJll8 Free 

Sebastian Lathe Go. �"-:'�ft.r&o';x'l:' 

J titutifit �mtrita •• 
After bei ng on .the M a rket Seven Yea rs THE ACME AUTOMATIC ENGINE AND BOILER 

STXLL LEADS ! 
Half to Four Horse Power. Marine and Stntionary. 

For either NntDral Gas or Petrolenm lUI Fuel. 
tv" J.VO :BI%T:El..A. :E:N"_U:El..A.:N"O:BI. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 
Write " THE PRATT CHUCK co. " ClaYville N. Y. U. S. A. for 
free Ulustrated catalogue of l'OSI'i'IVE DRIVING D R iL l .  f;'O%�I,fti7i ����nSrlt�� only perfect system ever deVised for 

Forell[n Agencies : Ph. Roux et C1e •• M Bonlevard du Temple, Paris, France. E. Sonnenthal, Jr .• Nueu Prom­
<made �o. 5. Berlin. Germany. Seltg. Sonnenthal &; Co .• 85 Queen VIctoria Street, London, E. C •• England. 

WELL DRILLIIG IACHlfiERY, 
MANUFACTURED BY 

WILLIAMS BROTHERS, 
ITHACA, N. V.,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

��------.------­
VEI.OCITY OF ICE BOATS. A COL· 
lection of interesting letters to the editor of the SmEN­
TDi'IC AMERICAN on the question of the speed of ice boats. demonstratlnl< how and why It 1& that these craft 
8Blil

h
fas

O
ter than the wind which propels them. IIIu8trated w t 1 explanatory diagrams. Contained In tlCIENTIFIC �:::�c..�N,.t �:m�r;::'E�� f��in �f:';w=re� 

cents. 

OI L WE LL SU P PLY GO. 
91 &; 92 WATER STREET, 

PITTSBURG, P A. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for elY'��e':.���n'!....tp'f. or�= Tests 

Drilling Tools, etc. i>fumtrated �tt�1 catalogue, pri<Jo 1_. ana <UB-I count sheets on .. equest. 

T A G THE TUSCARORA ADVEIf-
• TISING COM I·ANY, Manu:fac-. • • turers. Publishers and Importers of Advertislng Goods and .Art Novelties, Coshocton, OhiO, b

S
uy good specialties outriJltht ormanufacture on royalty. alesmen cover every State and Territory In the Union. 

New Full Mou
'
nted Lightning Screw Plate. 
Send for Catalogue. 

Wiley & Rnssell Mfa. Co., Greenlleld, Mas •• , U.s.A. 

.A.. L U :D4 ::J: :L"IW U :D4 
In all .hapes. Manufactured bY' 

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

p.r 
.,. to '76 •• ch. Addrec. THE VAtlDUZEN & TIFT CO., 10: to 108 II. SetoDd 8t • •  CiDelnutl, o. 

....... � HARRISON CONVEYOR ! 
u.!:ninc 6raln, Coal, Sand, C lay, Tan B:rk, Cinders, Ores, Seeds,'c. 
�.I BORDEN, SELLECK " CO. , h\la:.�,�� J Chicago, ilL 

RYDRO-CARBOI BURNER 
For Bnrnlna ·Crnile Petroleum 
]!!lder low pressure (Meyer'. patent). 

.&:08pted for all kind. of Iron and Steel FOrging. Temperlllll and Welding, Anneal­Ing. etc.. for Burning Sewer Pipe, Heating 
Asphalt; Ondlzlng lilad,Generatlng Steam and an endle .. variety of speclal work. U'" EngIneers furnished on application 
to equlp plants with our Improved .ystem. Standard on Fuel Burner Go. 

FOR'!' l!I.AIN .. NE.W YORK. 
THE COPYING PAD-HOW TO MAKE 
and how to ule; with an engraving. Practical directions 
how to prepare the gelatine pa!l. and also the aniline Ink 
by which the copies are ma!1eJ how to apply the written 
letter to the pad, how to uu<e 01f copies of the letter. 
Contslned In 8cIIliNTIFIC AMERICAN SUPPLElIENT, No. 
438. PrIce 10 cents. For sale at thla office and by all 
newsdcalers In all parts of the oountly_ 

OCK & ORE BREAKER �ity up to 200 tolll per hour. 
Has produced more ballast, road 

metal. and broken more ore thaD 
all other Breail:e s combined. 
��:}.ot�!�g.�= CATES IRON WOR KS, 

s .... Clinton St., Chicago C'M�fu S� New York, C. . " .8t.. Boston, Mas8 

PH O N O I RAP H S  
FOR SALE. 

ADDRESS, 
North Ameriean Phonograph Co. 

EDISON BUILDING 
New Y ork. 

Masonic Temple Bldg .. 
Chicago. 

Rubber Rol ls and Wheels. 
Power WrlngIng Machines, Drying and VentUatlng Fans. All styles of Truck. made to order. Catalogues 

free. GEO RGE P. CLARK, . 
Box L, Windsor Lock .. , Conn. 

LIFE SAVING DEVICES.- A COL­

��!��
n r::,!'ffo��i��� o:t�::.��e: ;�8'!3::�;::!;Jl

t
:g

g
t�: 

J,ondon Dail1l Graph;'; by various correspondent.. Wlt,h 
100 lIlu.tration.. Contained In SCIENTIFIC AMERICAN· 
SUPPLEMENT, No •• 84S. 849, SliO. 8:; 1 ,  8li�, 
S:i4, S61 , 8ti�. S64. S69, "'''1. 8''4 and 8S4. 
Price 10 cent. each. or ,1.00 for the series. To be had 
at this Office and from all newsdealer�. 

1I11ftl. Two I!I"'� III bpx, with three �Im.a bits. Yj!u l!fIlIIJ f.Q�d on handle, the spiral turns t'!.���;''';':;iv!i�·�Pr IlfrlimM' !Uld p�ICll�. l:l0"1ll 411�1S, l'tf!: ALll'UltU � BKU,KELE CO., "li t;hanWer� 

MECHANICAL 1t�'!!'<».G M!!UAl!lg,BALA�le� 
To beIrIn; students only need know how to read Ilolld write. DIP:toMAS AWllorded. Low Prices. Send for FREE CirIIular to THE CORRESPONOENOE SCHOOL OF MECHANICS, SCRANTON, PA. 

[APRIL 8, I�3. 
ON L Y I A Practical Little Book. 

26 .. HOW TO MAK E A .  H . P .  
CEN . M OTOR O R  DY N A MO." T S Dluotrated with plano and . n  detallA. 

A���:':�. 18 Par��1�":'N. Y. Electrical ReView 
� . 'rl"lJrr;:-:y���F.R 

CO�-I· .'· f\" AND CHICAGO. 
Patent Tria!Igular and ftat : 
P8l'8IIon Scales, the best and most convenlent. BOXWood 1 scales, Paper scales. SPeclal . scales to older. Scales In setij 

. 

Inventions and Novelties DeveloDed. 
Manufacturers of Electrical Good.. ExDerlillentsl 

and ltllPalr Work. THE N. Y. ELECTRIOAL AND 
DEVELOPMENT CO •• 261 Wlll\am Street, New York. 

STERNS PATENT SPRING CALIPERS 
Leader. No. orO. Price, by mall. postpaId. 2� Inch, eo.M I ' inch, eo.75 I 6 Inch, eo.ll5 ... IIIIf4 

S "  0.70 6 " 0.1lI 8 " 1.00 �� �":J'JWf��.Wlth Idcal Nut OOIIto 
Ideal and Leader Spring Dividers and 

Calipers. Ideal Surface Gauges, Depth Ga���!��=�J�� 
3. STEVEN!iI ARMS & TOOL CO. 
Y. O. Bo" 280, Chicopee Falls, Mas&. 

...... _�a.... " OTTO " 
,GAB AND GA80LID 

ENCINES, 
1-3tolOOhorsepower 
Can beU8ed In cities � or In country inde­

pendent of InI8 works 
or gas machine&. No Boiler� OVER No Danger. 33,000 SOLD. No Enpneer. 

OTTO GAB ENGINE WORKS, PHILADELPHIA. 
T J3: ::El  

17' ESTA BJ.ISHED 1S4�. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Yellr, Includtna Postllge. 

Weekly-3� Nnmbers n Yenr. 

This widely clrcu lnted and splendidly Illustrated 
paper Is published weekly. Every number contalns 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, Noveltle. ln MechaniCS, Manufactures. 
Chemistry, Electricity Telegraphy. Photography • .Archi­
tecture, . Agriculture, Hortlonlture. Nstural msfury. 
etc. Complete list of patents each week. 

Terms of Suhscrlption.-Gne wpY of the Scn:N­
Taw AMERICAN will be soot for o"e vear-62 numbers­
po.tage prepaId. to any subscriber In the Unlted States. 
Canada, or Menco. on rpcelpt of tlIree "0Il nl'8 by the 
publishers ; .1" months. ,1.50; three month •• 'LOll. 
. C l tl hs.-8pec1al rate. for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Po.tal Order. Draft, or 
Expre .. Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goos astray. but I. at the sender's risk. Addle .. 
all letters and make all orders. drafts. etc., payable to 

llI V N N  & C O. , 361 Ih'ondway, New York. 

---0---
T H E  Jtittdifit �mtritaU Juppltmtnt 

Thl. Is a .eparate and distinct publication from THIll 
SOIENTIFIC AUJ:RICAN. but I. uniform therewith In size, 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papel'll 
and accompanied with translated descriptions. '1'11111 
SCIENTIFIC AMERICAlI SUPPLElIIENT I. published week­
ly. and Includes a very wide range of contenta. It pre­
sents the most recent papers by eminent writers In all 
the principal deparlments of Science and the Useful 
Arts, embracing Biology. Geology. Mineralogy, Natural 
History. Geography, .Archreology. Astronomy Chemls­
U"y. Electricity, Light, Heat. Mechanical Engineering. 
Steam and Rallway Engineering, Mining, Ship Bnlldlng. 
MarIne Engineering. Photography, Technology, Manu­
facturing Industries, Sanitary Engineering. Agricnlture. 
Horticulture. Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable information 
obtaInable In no other publication. 

'l'he most important EuqilleerillQ H�ot'l"t Mecbanisms. 
and Manufactures at home and abroad are Illu.trated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States, 
Canada, and Menco. $5.00 a year; or one copy of the 
SCIENTIFIO AMIiIlUCAN 8Jld one copy of the SUPPLE­
MENT, both mailed for one year to o�e address for 17.00. 
S\nirle copletl, 10 cents. Address and remit by postal order. 
expre88 money order. or check, 

MUNN & CO .. 361 B.'oadway. New York. 

---0---

�uildittJl (tEditiDn. 
TlIlii SCIBNTIFIC AMERICAN ARCHITECT S' AND 

BUILDERS' EDITION Is Is.ued monthly. $2.50 a year. 
SIngle cople •• 25 cent.. Forty large quarto pages. equa 
to about two hundred ordinary bock pages; forming a 
Iarae and llplendld Magazine of Architecture, richly 
adorned with tlegU.lt plate. in co!t>rs. and with other fine 
engravings t.lllustratlng the mo.t interesting 8X8lllples 
of modern architectural construction and alUed subject .. 

A speclal feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences. olty and. country, Including those of very mod­
erate cost as well as the more expen.lve. Drawings in 
perspective and In color are given. together with full 
Plan •• Speclficatlons, Sheets of Detalls. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Lnrgest Circu l ation of any 
Architectural publication In the world. Soid by all new ... 
dealers. e2.50 a year: Remit to 

lll V N N  & CO . . Publisher .. 
361 BroadwllY, New York . 

BEATTY PlaD08. Organs, 833 up. Want agent.. 
cat'K free. Dan'l F. Bee.ttl'. Waall'tGL N. J. 

© 1893 SCIENTIFIC AMERICAN, INC.
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F(}unded b y  Mathew Carev, 1780. 

H E N R Y  C A R E Y  B A I R D '" CO. 
lodostrial Pllhlishers, Booksellers, and Importers, 

S I D Walnnt St •• l'hiladelphla. Pa .. U. S; A .  
[F'Our new and ·Revised Catalo�e of  Practical and Scientific Books, 88 palles, 8vo, and our other Catalogues and Circulars, the whole covering every branch of 8ci­ence applied to the Arts. sent free and f�ee of p.ost8.ll;e 

to any one in any part of the world who wlll furnlsh hIS adare!s. 

The Story 
of the 
Atlantic 
Telegraph. 

By Henry M. Field, 
D.D.,  with portrait 
of C y r u s  F i e l d. 
12mo, $1. 50. 

.. That it has the fasci. 
nation of roma.nce when 
the higbest strain is on, 
explains but a part of the 
secret of its spell. The 
story of the Cable is one 
of grand endeavor and 
heroic constancy .l.ever 
snrp ..... ed."-lndependent. 

• '. S(}/d lly aU bookseUers, <>r sent, postpaid, lly 
CHARLES SCRIBN ER'S SONS, 

'f43·'f4li Broadway, New York. 

�ENE> F0R SAM.p.!:.:u�apv 0F 
'0<::" \,. _I/� 

� 
An lllnstrated Mont.hly Magazine of 

SPQ:rt. 
T:ra:vel. 

E.eo:rea. tion. 
a.nd. Fiotion 

$3.00 per year. 21)c. a copy. 
OUTI N G  CO. ,  Limited , N EW YORK. 

GASOLINE ENGINES. Stationary & Portable 
A L L  S I Z ES .  Dwarfs in size and Giants In Strength. only 10 cenh a Day per H. P. to rnn them, & scarcely any attention. 

EVERY,EIGIIE QU!JWTEBD 
a':��:ti��ny�icu1ars 

GAS 

'MANUFACTURERS and INVENTORS 
. ATTE N TI O N  I 

m!.':tt�=L� ��tt,�,g1m':,:�t�at:s pYl:.'n��� and Metal SPeci�ties of every description. �ISO Mod. els, Dies, Special Tools and PHtterns. WE ALSO lIlAKE GEAR CUTTING A SPECIALTY. GARDNER !SEWING MAt:HIN .; CO. , 
fiI��'li an'1���?�rMZ'i.����e�tC�ur St�:'ih�ora, 

Direct � correspondence to Main omce':"fnrora, Ill. 

Model & Experimental Work 
Small articles manufactured In quantities. Inventions perfected and developed. Working In Aluminnm a specialty. Sylvester P. l)eniMon, Designer & Build. 
er of Fine Machinery. 143 Centre Street, New York City. 

Caveats, 
Tracie Marks, 

CopyrIghts, B'dway. DesIgns, etc. N. Y. Handbook and Information conce'1ling Patents sent free of charge. Oldest bureau for 8eCUrlnll; Patents In America. Over lOO,OO) applicatiOns hav" been filed by MUNN & Co., 361 llroadway. N. Y. 
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-FOR-
Excellence of 

Des
i
gn and R�lNGTON gt�;�umH���. 
Construction, � TYPEWRITER 

S
�::�i::�ation, ' Adopted as the Official 

-

. Writing Machine of the 

World's Columbian Exposition. S
peed, 

Durability. Wyckoff, Seaman.s & Benedict, 
Send for Catalogue. 327 BROADWAY, NEW YORK 

�J� •• J' .J_.J • •  " • •  �" •• ' _ .  F '  _ •• _ ••• �. '. J, __ '_�_.� __ .'-.J" ' _ _  '.'_" __ " " __ '"_" _____ ." _____ � __ J'_ •• � •• _' ___ ' __ I_._' __ ' __ ._._. ___ ,� __ .'_,_� __ " __ "� __________ �_� ___ � __ J'_.J' } 
1 No one ever wrote 1 000 Letters an Hour, [ 
\ that is, unless they first wrote one and then copied the rest on an : 

1 EDISON MIMEOGRAPH ' 
,; Invented by Thos. A . Edison. For DallyOmce Use In duplicating both handwrltlnj{ and typewriting Anybody can operate it. Simple-Compact-Cleanly-Cheap. .:ndol'sed hy over 90,000 nser •• Catalogu,es and Samples of Work sent free upon application. Manufactured only by the A . '  B. DICK 

CO.,  1M E. I,ak�_.�_��_��_i,:_�!_�� ... ����_ofllc�s, 47 Nassau.S�:, N. Y. City, _ �17 So •. �i�tl. st., P�ll�. _. ___ . ___ • 

.......... S H EETS,RODS 
TUB ING,WASHERS ��!!+.�� MADE HARD OR SOFT. eRN LlK!: ATE�AL . LIGHT AND 8TI\eNG FOR GENERAL USE  IN TH E MACHINE S HOP. 

C AN B E  WOR K E D  L I K E A M E TA L .  

BARN ES' New Friction Disk Drill. 
FO R L I G H T  WO R K. Has these Great Advantages: 

The speed can be instantlr changed from 0 to l!>OO ::!hb:=��� �� S:�����:'ts�q!al�:.f:f,��h� 
smallest or lar�st drills within its range-a won· 
derful economy in time and great saving ill drill 
breakag'e. Send for catalogue. W. F. & JNO. BARNES CO., 1999 Ruby St. . Rockford, Ill. 

VOLNEY W. MASON " CO. 

SINTZ GAS ENGINE CO.  
G RAND  RAPIDS; J4IOH" 

U. s. A. 
Manufacturers of the Sintz 8ta. 
tionary and 1l1arine Gal!i and 
��so!Jnlo:,�����sim.fsiT��fJ� Liggtjng. Runs with manufac .. tured or natural gas -Boats and launches. Prices within the reach of all. or Send jor CatoloflUe. Mention this paper. 

Our Shop 
Is a highly organized and well-equipped 
institution for furthering the mechanical 
ideas of inventors, by the making of ex­
periments and the construction of models. 
A primer free. 

THE JONES BROTHERS ELECTRIC Co. CIN'TI. O. 

If you are interested in E L E C T R I C I T Y  send for onr special Price List z. 
BELLS, BAT'I'ER I ES, PIJSHE .... 

WIRE, M O T O Il S. And a full line of general 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS I 
PROVID ENCE, R. I. 

E LECTRICAL SU PPLI ES, 
STANLEY & PATTERSON, 

Electrical HOllse Furnishings, 
32 & 34 Frankfort St., N. Y. City. 

* THE " MUNSON " TYPEWRITER. * 
Tbis machine is 8J,;l H evolution " the outdowth of years of experience and the 

best resnlts of scientific work. Its principles apreal at once to the 
educated mechanic. It Is Lllfht, Smal , Compact, 

Easily operated, with Umversal Key Board. 
INTERCHANGEABLE STEEL TYPE WIJEEL, 

durable and easily kept in order. 30 k�ys,OOcharacters. Welght;with �arry. ing case, 16 pounds. Special wheels for d.lJerent languages. Send f<>r ctrc'Ular to 
* * THE MUNSON TYPEWRITER CO., * * . 162 S. La 8alle Street, Chicago, 111.,  U. S. A. 

� ...... Delaney's Metall ic Gaskets 
and ��:.s �"!r

a
�!;f.I,:s�� 

paDsion Packings for steam, water and ammonia are best and cheapest. 
"b.f;il�W::'le� ��:, 

LUilwaukee, Wil,. 

$ 1  0 0 0 to $5 0 0 0 R:hf!��\>rt· • • fttable b U S I ­ness. Madc Lanterns and View8 of populHT sub­jects. Catalogues on application. Part 1 Optical, 2 Mathematicak 3 Metenrological . 4  Magic I�antern8. etc. 
L. MANAS",E. SS Madison Street . Chicago, III. 

WORTHLEY STA I,L WORKS, li3 
.. Elm St .. Boston, Ma ••••  have sold 6000 _ of his Patent 25-lh. Slow Feed Oat Mangers. 

ALUMINUM : ITS USES AND Ap· plications. A valuable and interestin� article by G. L. Addenbrooke. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. S1i9. Price 10 cents. '1'0 be had at this office and from all newsdea.Jers. 

CHAPMAN VALVE 

c�stSOLID GOLD 
pB • F I LLED WATCH . 

Guaranteed 20 Years. 
FREE&�:::!����::���a�c!'t:�:�� and .end it to U8 witb lour !lame and ad· 
drell,and wo will .end ,.ou thi8eleg�nt watch 
bI upre •• for examination, and if you think 
it equal in appearance to any '30.00 gold 
watcb, pay our 8�ple price, '7.96. and it ill 
,.ours. We send With it our guarantte that! 
10U CAn return it at anytime within one year 
if not latiBfactory, and if you lIell or eause 
tbe lIale of lis we will give you ONE FREE. 
Write at onoe, 'We ,ball send out lamplelll for 60 days only. Addl'1!l' THE N ATI ONAL M'F'C & I M PORTINC CO • •  33� DearbornSt., Chlc&tO, 1IUII.O!I. 

The l\4:o:n.:i"tor 
I N C U B ATO R .  

You can lI;et one FREE. Gives SAT· ISFACTION everywhere. Send stamp WitTI�d�oBS:.ist..1?r�':i.;� : F. 

T RADES UNIONS, T H E  TENDENCY of.- By Herbert Spencer. An able paper, pointing' out the great difficulties of deal ing with complex sncull questions. Contained in SCIENTIFIC AMERICAN SUP· PI.EMENT. No. SOt .. Price 10 cents .  To be had at t h is  office and from all new8dealer�. 
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-DEVLIN Y. co�/ F i N '- TIN N INC, J� PA11 
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S 0{ (, F lN ISH ING  NN lN G 
c rtlOMII: lEH IGH AVE l< A",<RICAN SI PHllA L � 

TELEP"ONE �!�d�4��� 
Fan Sewing Mach'lle and the New Watson llJo tor OastlngJI. Enwine Castinws from J1! to 6 h. p Horl. zontal and Manne. Parts and.'instructions or finished 
machtn91. ELECTRICA l, SUPPLIES. Send 
stamp f<>

r C1!tCM'ER -BROS .. llUanus, Conn. 
The n"",e to remember when buYIng IS BICYCLE j .  4·Jry&\i;M�rt. VII •• 

830 to 830 saved !!!! many 
• new aDd "cond-band .ujc'ych�s. 

List. fl'oo. Over 2000 ill stoel<. 
Oash 0, tim... Alrentlt w .... Wd. 

COM PANY, MANUFACTURERS OF 
Va1'Ves a:n.d G-a"tes 

For STEAM. WATER, GA !'l, AM MONIA, OIL, ACID. Erc . ,  al.o <3r.A.TE F:EB.E HYDB..A.5TIS. 
We make a Specialty of Valves for Superheated and High Pressnre Steam, 1 00 Poundil 

(�enernl Omce aDd W���,'1�R�'1a��)RCHA ltD, MAl'!S. . Treasurer's i 1� KILBY STREET. OhlcagO i 24 WEST LAKE STREET 0fIlce, S BUSTO N. omce. S • .  
IF A U  'IlIOrk Guaranteed. Sen4 1lR Qircular. a nd  Pru:es • ..AfII 

By Richard A. Proctor, F.R .A.S. 
* * * 

A series of twelve elegantly printed 
Maps of the Heavens, one for every 
month in the year. Specially prepared 
for use in North America. With descrip· 
tions accompanying each map, giving 
the names of the principal stars and 
constellations, showing their relative 
positions at given hours and days of the 
month. 

A most beautiful and convenient work, 
specially adapted for the use of those 
who desire to acquire a geueral know­
ledge of the starry realms . . 

To which is added a description of the 
method of preparing and using artificial 
luminous stars as an aid in fixing in the 
mind the names and places of the various 
stars and constellations, by Alfred E. 
Beach. 

Altogether this is one of the most pop­
ular, useful, and valuable works of the 
kind ever published. Price $2.50. 

M U N N  " C O . ,  Publ ishers, 
361 BROADWAY, NEW YORK. 

PROPOSALS. 

THOMPSON IMPROVED IND ICATOR 
Manufactnred solely by 

5,000 IN USE. 
Adopted by the U. S. Navy 

on all the government 
cruisers and gun­
boats to be hnllt. 

Also Manufacturers of 
POP S A F E T Y  

VALV E S ,  
STEAM PRESSURE GAUGES, ETC. 

34 Chardon Street, Boston, Mass. 

THE ST IRLING BOILER 
I s  economical in  fuel, repairs, and 
absolutely safe at high pressure. 

Practically self-cleaning. 
T H E  STI R L I N G  CO M PANY, 

GENERAL OFFlCES: 
PULLMAN BUILDING, OmOAGO 

Branches in all 'Principal cities. 

SCIENTIFIC AMERICAN DYNAMO. Description of II plain shunt·wound dynamo of simple 
�g�Et����t\����:s���rYr!rb� o� ������ 0��8� � 5 h. p. motor. This machine was construct:;:r espeCially for the �enefit of the readers of the Scientific Amer'ican, by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
�t�ec?e;?r�{����:tr��r� sf!p�eg�::::;� �g� t�t;t�'::. use, but who do not care to enter into the subject scien­tifically. With 24 Illustrations. Contained In RCIENTIFIC AMERICAN �UPPLEMENT. No. 8lia. Price 10 cents. To be had at this office and from all newsdealers. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver .. 

thdng medium cannot be overestimated. Its circulation 
1$ Wllny times greater than that of any similar journal 
II{)W published. Jt goes into all the States and '1'errlto­
rtftf!l. and is read in all the principal Jibraries and reading 
rOOmS of the WQfl!!. A- business man wants something 
D!Ore thl'n to see bls advertisement In a printed. news­
paper. He wants clrcwation, 'l'hls he has when he ad­
vertises In the SCIENTIFIC A-IIIIl1RJC4N. Alld do not let 
tho Iluvertislng /1oI!'ent iIlfiuenoe you to su!>stitute 80!D6 
other Pllper for the SCUlNTIFJO' Al\{1l1!UOAN whe!! Sll­
lactlng a list of pubUolitlons III which you 4Ilc!!!p It Is fQf 
yoU!' intOl"est to a!!verti�6. This is frequently dOllll for 
the I'611S0n that the 8Illlm gets a ,arger cO!Dmlssioll frow 
the papers having a smllll circulation th�ll Is alloWQ4 OD 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this P8gll' or ado 
dress MUNN & CO., Publishers, 

361 Broadwa:v .• New York. 
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[nside Page, each Insertion, - 1 3  cent" a fi n e  
B a c k  Page, each i nserUon, - - $ 1 .00 a l i n e  

IT For some classes of AdveJ·tise",ents, Special and 
lIighrr 1'ates are required. 

w:fr�� ;!':'u�e�TJ:'l:��'gfl�l:�o�aree
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e
l�� and I • •  et In agate type. Engra !DA.Y hesd adver­

Usements at tlie same rate pjI!" . Une, by measure-

=tve� :ep!.�t�OftI! a:rt'''=Fe::s�:::!",�; 
morning to appear In the following week'. issue. 

_TON. 
WASHINGTON. 

DENVER. 
SAN FRANl:laCO. 

A. G. SPALDIlfG II: BROS., Special Agents, 
I:HICAGO. NEW YORK. PHILADELPH I A. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1890; Oct. 20, l89L 

"till'er and .tronger than a common bolt. The fiuted 
.hank prevents the bolt from turning 

in the rim and tire. 

C O L D  { MAC HIN E  SCREWS 
STOVE B O LTI!I 
L O C K  t:AP SCREWS F O R  Q E D  SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN ' SCREW COMPANY, 
PROV I D E NCE, R. I .  

LINK-BELT MACHINERY CO .  . ()HICAGO. c:liLlnk_BeltiDg & Sprocket Wheels .
' . . '  . . =. a� .. d s!l.::eYQrB. 

8peoi&l Kining Ma.olrlnery . .  htoIal Woodworking Kaohin'y 
'dear, . Pillley, Shesve and Fly' 

Wheel CastIngS. .... &na for Oirc'l/la,. "C." 

IGEIIli.!:1ED. rol!. FINE TOOlS IN EYERYSIIOP • . 

" CATALOGUE �.H.BESLY &. (;0. 
AHD AGENCY. CHICAGO, I LL.U.S.A.-

Never 
NEVER 
NEVER , • 

The long spring is never made new. 

Now 
It Is the 

Quick ... windi�g 
Waterbury. 

See it. 

Genuine. 
Jeweled. 
Accurate, 
Handsome. 

All jewelers sell it. 
All styles,  $4 to $'5.  

�ATENTS ! 
'. . . ' MESSRS. MUNN & co. In connection with the publication of the SCIENTIFIC AMERICAN, continue to examine improve­ments, and to I1ct as Solicitors of Patent/> 

for Inventor .. 
In this line of business they have had fo,.tu��'" wars' 

t.1:,JfWie11.Cf, and DOW have '1 l 1lfIJ 1w led ,fat:ilitieJ< for the 
preparation of Patent Drawings, Specifications, and the 
oros""'�tlon of Applications for Pateuts In the United 
States, Canada, and Foreign Countries, Mes .... Munn 
�g�ts 

a�'t� a��'i�, 
tt.��lrre,�;:���� f.89:ri::'''i�is?OfJ'd 

Iteports on Infringements of Patents, All buslnes. In­
trusted to them is done with speCIal care and prompt­
ness, on very reasonable terms. 

A pamphl et sent free of chal"l'e on application, con­taining filII information about Patents and how to pro­cure them ;  directions concerning Labels, Copyrigbt .. 
�":t=:::;e�te��.J:r�::Sei'eIU�f. J�n,,:e�"en� Patent!!, etc. 

We also send, I_.of .ha�. a S)'Dop.ls of Foreign Pa­t�nt Law., showing the . cost and method of semlrillll 
Patents in all the principal conntries of the WVrJd. 

M U N N  &; C O . ,  Solicitor. of Patentl!, 
361. Broadway. Ncw Y01'k. 

BRANCH OFFIC1II8.-NOI. 822 and 6'J.I F Street, Po.­cUlc Bulilting, neal 'ltb Street. Wullinaton. Do 0. 
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' DIAMOND CYCLES 1.R�f3 

. H I G HEST GRADE • . LOWEST PR I C ES.  
' .  NE'W MAIL 

FOR LADIES OR GENTLEMEN 
Pn eulllatic 'I'ire", 8 1 1 3, 81 00, $S3. 
Cushion Til'es, l Oa,  90, 13. 

John P .  Love l l  Arms 00. , Manufacturers 
B OSTON,  M ASS. 

Cllcle CataZogue Free. AGENTS WANTED 

The SampJe 
Tells :the Story 

A saniple of ' 'Dixon's pure flake lubri­
cating . Graphite, with an interesting and 
instructive pamphlet IIhowing the expe­
rience of practical and scientific men in 

this wonderful lubricant, 

sent free of charge. 
JOS. DIXON CRUCIBLE co. 
JBR,SBY CITY, N. J. 

KO DA K 
F I L M S. 

Our New Films are giving perfect satisfaction. 

OUTDOOR 
JOY 

He or she who cycles 
not, knoms little of the 
grandest pleasure to 
mortal permitted. He 
or she who rides not a 
Columbia knoms not 
of " winged flight on 
bands of everlasting 
steel, " for Columbias 
are sound. 

. 

Book abont Columblas free at 
Colnmbi .. ageJlcle •. Bv man for two 

9 -centstampa. l'ope Mfg. Co., Bos­
ton , New York, Chicago, Hartford. 

Hig.est quality and Handsomest Light Roadster of the Year, 
Men's and Ladles' pattern, Cushion Tires, ,100 " u " U Pneumatic U 126 
B�18' H,J.gh Gl!de N,'iw �!pl'

CU8h;�n 
., gg 

Send for catalo(/'Ull. WM. READ &; SON S, lIIfrs. 1 01 Washinlrton l'itreet, Boston, Mass. 

The Ameri�11 Bell TelePoDe �am�'ny 
1 2 5  MILK ST. , BOSTON . MASS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January 30. 1877, the scope of which 
has been defined by the Supreme Conrt of 
the United States in the following terms : 

" The .patent itself is for the mechan­
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made . of a plate of iron 
or steel, or other material capable of in­
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 

They are highly .ensltlve, and repeated tests 
.how that they retain this sensitlvenes. a. well 
a. gla .. plate.. No other 1I1ms are so free from 

imperfections ; none .0 unIfQrm � DQDe SO reliable. 
Onr film doesn't frill. 

. coil upon the end or ends nearest the 

-T-H-E-M-O-D-E-R-N-M-A-R-I-N-E-B-O-I-L-E-R-.-- plate; the sixth, of a sounding box as de­
B A W il ts U S N  D tI f th ri clpal scribed ; the lIeventh. of a speaking or 
flature�;'f tJe 

I
bouer. 

'
of the �':1fed

°:t�tes ':a�-o'}-war hearing tube as descrt. 'bed for conveying New York with a plea to inventive minds for the pro-
duction of a type of boiler which .hall do away with the the sounds: and the eighth, of a perma-
neceSSity of the present enormously large and heavy t t d lat b' ed Th Eastman Kodak Co •• 

Rochester, N. Y. 

shensi and �resent a lighter substitute that will ..r:,r- nen magne ali p e com In . e 

I ��Oi��:u b';,"n��l:'�I�';,��I�cd l'::��A�u s�� claim is not for these several thiIJgs in 
PLEAlENT, No. 810. PrIce 10 cent •• To be had at this and of ' themselves, but for an electric tel­
oftlce and from all newsdealers. . . ephone in "the construction of which these 

. " WPROVEME..."'iT THE ORDER OB THE AGE." 

The Smith Premier Typewriter 
Embodies the most Proll1"esslve Mechanical PrInciples. 

All the Essential Features Greatly Perfected. · 
Perfect and Permanent Alignment. 

things or any of them are used." [ This Company also owns LetterS Pa­
tent No. 463,569, granted to Emile Ber­� ]iner, November 17, 1891, for a Combiped 
Telegraph and Telephone; and controls 

� Letters Patent No. 474, 231, granted to 
S" Thomas A. Edison, May 3, 1892, for a 

Easiest Running, and Nearly Silent. 
All type cleaned In Ten Seconds without SolHng the Hands. . 

The Smith Premier Typewriter Co. ,  Syraouse, N. Y. , U. S. A. 
We have 20 branoh oftlce. in the principal citIes thronghout t»e United States. 

'<' James Smith Woolen · M·achinery .Co. 
f. Speaking Telegraph, which cover funda­

mental inventions and embrace all forms 
of ,mWrophone 'transmitters and of ear­, 'biib telephones. ' 

lIIANUFACTURERS OF 

THE HUB FRIGTIOII CLUTCH. 
POWER TRANSM ISSION MACHI N E RY. 

411 to 42 1 R ace St reet, P H I L A D E L P H IA, PA. 
N EW DOU BLE LEVER H U B  FRICT ION CLUTC H .  

The Best Clutch Pillley in existence for Electric Light Plants and all Machinery 
requiring lI1"eat speed. The mos� .Imple, ell'ectlve, durable, and economical Clutch 
on the market. Made In sizes to transmit from two liP to one thousand h. p. The 
Hub Friction Clutch Is In use In all part. of the United Ststes. More tban 12,000 .old 

AS T R O N O M Y 
Poole Bros. Celestial Planisphere and 

Celestial Handbook j ust published . For descriptive oiroular addre.s POO LE B R O S . ,  CH ICAGO, I LL. 

B)y'JOHIS' 
A_fuaa 

STEAM PACKIN G 
noiler' Coverings, Mlnboard, Roofing. 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPUts SENT FRD 
H� W. JOHN. MF •• CO., 87 Maiden Lane, N . Y. 

..... Writ. for Outs, Description. etc. 

Scientifi c Bill Catalogue 
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", to 50 H. P. T H E  Motor of 1 9th Oentury � Can be used anll place, to do any �';'!kN'<:'� tn��nsie� IB'W� 
t::re

!
s l l��':!tr:�eo�; 

for all places and purposes. Cost 
: _.,. _ of operation about one cent an . 

hour tft tach indicated. hm"s" pmv-
er • For clroulars. etc .. addre •• 
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I S  THE O N LY I N CAN DESCENT LAMP LAW.FULLY MADE. 

A l l  others i n fringe the E,U.on Paten tl!, and li re couutert"elta. 
THE R I C H T  O F  THE E D I S O N  C O M P A N Y  TO AN I N .J U N CT I ON A C A I N S T  
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THE STATE for OREGON Manufaotures is 
A Great Field for Manufacturers and 

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

Full information furnished free by the 
Oregon State Board

' .of Immigration ,  
Portland, Oregon. 

����1,1�g�1������L�!.�.' 
BARROWS-SAVERY CO., 

S. Front & Reed Streets, Philadelphia, Pa. . __ 

ELECTRO VAPOR ENG I NE .  
GAS O R  GASOLINE FOR FUEL. 

NO BOILBB. NO FIItE. N O  DANGER. 
NO ENGINEER. 

JIInglne operated by spark from small battery. 

-MANUFACTUREIl BY-

T H O M A S  K A N E &. C O . , 
C H I CACO, I LL. 

ITSend stamp for catalogue :. v.'· 
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