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THE HILLSIDE LINE OF THE .NORTH HUDSON 
COUNTY RAILWAY COMPANY •. 

The North Hudson County Railway Company is a 
corporation owning a number of miles of surface and 
elevated radroads in Hudson County, New Jersey, 
which extend in their operations from Jersey City to 
the northern line of the county. This part of the coun
try is characterized by the beginning of the hill which 
eventually forms the basis of the Palisades. Between 
the river and the foot of the elevated ground is a large 
area of flat land. The North Hudson County Railway 
Company has to provide transportation from the ferrieS 
on the river side to the top of the hill, involving a rise in 
some cases of nearly 200 . feet. There are three means 
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of access to the hill top-one from Hoboken Ferry ing part, as trom the ferry to this corner it is an ordi
by elevated road operated by trolley; and an- nary surface trolley road Here the ascent begins. 
other at the terminus of the West Shore ferries by ele- By two loops it climbs the hill to Palisade AV6nu�, the 
vator arid elevated road. We illustrate in our present horizontal distance in a straight line between these two 
issue a third . ,structure. by which the summit of the points being 700 feet. By constructing the loops as 
hill is reached by a trolley line, known as the Hillside shown a line 3,688 feet long is developed for the ascent 
Electric ROad. The map and the two views show the of 160 feet. The rise begins with a wooden trestle rUn
general. construcrion and line of the road, and its ex- 'ning nearly parallel with and to the east of the rail
treme picturesqueness. in addition to its engineering road tracks of the New York, Lake Erie and Western 
interest, will be obvious features not at all exaggerated Railroad and of the New Jersey Central Railroad, the 
in our illustration. The portion of the road which we cars as they aE'cend going almost directly south. A 
illustrate commences at Madison Avenue and Fifteenth couple of blocks below is a curve of 90 degrees, with a 
Street, at West Hoboken, a point nearly opposite radius of 75 feet, crossing the tracks of the railroads 
Fifteenth Street in this city, and includes the interest- just mentioned on an iron truss. Going around another 

GE!'iERAL VIEW FRO. FIFTEENTH STREET. MAP. 

VIEW LOOXIliG SOUTH. 

TlfE HILLSmE LOOPS OF THE NORTH HUDSON COUNTY RAILWAY COMPANY. 
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curve of similar r.ldius and of 93° 58', the road curves 
alon� the face of the hil1, gradually rising and crossing 
the Hillside wagon road, which course on the ascent is 
now in a general direction to tHe north, until at an 
elevation of 110 ft. it enters the northern loop, and with 
a radius of 60 ft. goes around a curve of 215016'. The 
course is now to the southwest, and, still climbing the 
hill, the line crosses near the 140 foot contour hne for a 
second time the Hillside wagon road, and going through 
an arc of 1000 32' with 100 ft. radius, it reaches its des
tination 160 feet abuve its commencement and connects 
with the rest of the system. 

The road is built in the most substantial manner, 
parts being cut out of the face of the hill, other parts 
being filled and substantial retaining walls being ap
plied when necessary. One of the latter is 70 feet high. 
Stone ballasting is used throughout, the material of 
the billside supplying the best possible material, trap 
rock, for these purposes. The railroad tracks are 
crossed by a 92 foot lattice girder, the most consider
able bridge on the line. Fifty-six pound steel rails are 
used for the cars to run Oll, and these rails are 
re-enforced with 32 pound guard rails laid close to them 
and inside. The cost of the work was $120,000 for 
the structural part alone. It was built by Mr. Miles 
Tierney as contractor, with Mr. C. B. Brnsh as chief 
engineer. The surfacing and finishing of the road is 
done under the immediate direction of Mr. Wm. H. 
Starr, formerly of the Erie Railroad, who is now gene
ral manager of the road and in charge of its operation. 
Mr. Tierney is now president of the North Hudson 
County Railway Company. ' 

The power for the Hillside line is supplied by a 14,-
000 h. p. compound Corliss engine in the power station 
of the Hudson Electric Company. 

'fhe route involves maximum grades of51� per cent, 
and on the curves a grade of 1� per centis not exceeded. 
The road is reached by the Fourteenth Street Ferry, 
directly from this city. On reaching the top of the 
hill the passenger is put in communication at once, by 
means of the other lines of the company, with all of the 
elevated ar�a beginning at Jersey City Heigpts on 
the south and ending with Guttenburg on tbe north. 
The North Hudson County Railway Company oper
aj.e8about fifty miles of road, including twenty·four 
miles of horse railroad, nineteen miles of trolley and 
se'Ven miles of steam railroad. A very complete sys
tem of interchanging makes the entire area accesEible. 
The road carries about 17,000,000 passengers per an-
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THE .UTILIZATION ." TQ WASTE ENEBGY OF THE 

WOJ.LD. 
The solicitude di played by the indivlduals of the 

human race of one generation for those of subfleqqent 
generations is a very variable quantity. JrIauy who 
claim great enlightenment profess to regard the lot of 
the twentieth or the twenty-first century man with 
considerable solicitude, fearing that the consumption 
of accumulated stores of terrestrial energy by the pres
ent generation will result in leaving to our successors 
a very impoveJ;ished globe indeed f9r their habitation. 
It is assumed that a day will cdIne when the wealth of 
fuel accumulated in preceding geological eras, and 
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very fine examples in the mmt modern practice. The 
early steamships were almost failures on account of 
their coal consumption, and steamship constructors, 
having a double inducement to save fuel, both to get 
rid of a non-paying cargo and to sQ,ve coal bills, have 
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and at once the possibility of electric heating is mani- alloyed lead grating, 5 by 7 inches square and about ninety-three medals and certificates won for gallantry 
fest. The dynamo of this day presents a very good U inch thick, twenty-one of which constitute a com- by the enlistEid strength of the army up to 1892, twelve 
method of changing the kinetic energies of nature, plete battery cell. The perforations in the grid are 'were won by colored men, which is one third more 
found in waterfalls, in the winds and in the tides, into filled with superficially oxidized particles of metallic than their proportion. 
heat energy. The trolley railroads exhibit the mar· lead and oxide of lead, after which they are subjected Generally quite as hardy as white troops, their record 
velous adaptability of electricity for the transmission to a pickling process which hardens the fine particles in the surgeon-general's report for 1892 presents the two 
of power. into a firm coherent mass almost as hard as a rock, and fonowing noteworthy facts: The death rate among the 

Prof. Langley's recent investigations show that the by which it becomes firmly fixed into the holes and white troops was 8'16 to the one thousand ; among the 
air in motion possesses energy independent of its to- forms a surface layer over the entire plate. The plates colored troops, 7'11 to the one thousand. The admis
tal fiow, the variations in velocity affording a possible are now taken and assembled in proper number to con- sions to the hospitals for alcoholism among white troops 
clew to an explanation of the soaring of birds. The stitute a complete battery, there being one more nega- were 44"91 to the one thousand ; among colored· troops, 
earth is a cebter' of enormous energies. of which an tive than positive plate, as, for instance, eleven nega- 4'36 to the one thousand. Twelve years' experience by 
iDflnij;esimal part only is utilized by man. With the tive and ten positive battery plates. The plates are the Twenty-fifth Infantry, and a very hard winter's 
exnaustkm of coal will come about the necessity of clamped together by means of a lead screw passing experience by the Tenth Cavalry, in the department of 
utilizing 'some of these energies. The future man may through the hole in the plate, nuts being placed be- Dakota, prove beyond quest.ion that colored troops can 
eat a meal c09ked by the tidal fiow, may traverse the tween the plates and firmly screwed down, whereby stand the cold as well as other troops ; and if well cared 
ocean in boats driven by wave engines, and may re- good metallic contact is made, after which they are all for, they ru'e as well contented when the mercury is 
gard the s�m engine as a re� of a semi-barbaric age welded on the surface and all soldering avoided. In twenty or thirty below as when in "the land of cotton." 
-fully barbaric in its reckleils waste of the accumu- case it ever becomes desirable to take the cell apart, it • ••• • 
lated riches of the past. 

. 
is easily done by removing these nuts, which by turn-

We need hardly worry ourselves about our pos- ing break the welded parts. The filling for the battery 
terity in a world without coal The energies of nature plates is chemically pure lead, and has been found in 
are sufficient to do the work of mankind many times practice to give a useful working output of about 20 
over, and possibly to form coal again out of the car- per cent greater efficiency than is possible with bat
bonic acid gas of the atmosphere. Electricity has teries employing a mechanically filled plate of lead ox
already progressed far enough to give a hint at least ide alone. 
of its future possibilities. It may yet be replaced by Between the sets of plates in the Silvey battery there 
some more efficient agent for the transformation and is placed a sheet of a porous separating material, the 
transmission of energies. edges of which are saturated with a preservative com-

.... , .. pound, and which has been treated with acids and 

The Synthesis of' ADlDlonla. 

InJune andNovember, 1893, Mr. P. R. .. LambUly, of 
Nantes. patented a process for the production of am
monia by synthesis-a problem that has been pursued 
for a long time and the im portance of which is classic. 
According to the Moniteur de Quesne'lYille, the opera
tion is effected as follows: 

The process is based upon the reciprocal action of 
nitrogen, hydrogen, and aqueous vapor in the presence 
of substances that act by contact. It is characterized 
by the addition to the gatleous mixture of carbonic 
acid, which fixes the ammonia formed in the state,of 
bicarbonate or formate. 

Stonla-e Battery Lighting and (Jill" PropUlsion. alkaliea until it becomes practi,�ally indestructible in 
In 1890 a train of cars on the Big Four Railway was the electrolyte and capable of absorbing abOut fifty 

equipped with the Silvey batteries [W. L. Silvey, of times its own weight of the acids used in the battery. 
Dayton, Ohio], using twelve cells to each car and ten The latter, in fact, becomes nearly a dry cell, or in As we know, ammonia, or hydr8Je of ammonium, 
16 c. p. 25 volt lamps. The light was first operated as other words, there is very little free liquid to become has the property of forming salts with acids or the an
an experiment during a run of 90,000 miles between spilled. Should the rubber cell ever become broken, hydrides of acids. It behaves in this case as an ener
Cincinnati and Dayton, Ohio. As a result, fifty..ftve the liquid held in suspension in the bibulous separat- getic base. 
cars were similarly equipped on the C. & O. R. R. run- ing material is sufficient to operate the car properly Through their formation from the elements, the bicar
ning between Cincinnati and New York, and during during a trip. bonate and formate of ammonia disengage a quantity 
three years no such thing as a short-circuited cell or In the operation of the car 108 cells of battery are of heat that exceeds by more than 20 calories that 
buckled plate has ever occurred. The relative cost of employed, each cell weighing 27 pounds, making a which is produced by the union of the elements for the 
the coal oil, Pint.sch gas and Silvey storage battery in- total weight of batteries of about 3,000 pounds, which formation of hydrate of ammonium. According to Mr. 
candescent light for the year 1893, after three years of practice has demonstrated will, in everyday service, Lambil1y, this circumstance shows the advantage that 
constant use, is shown by the report of chief electrician 'operate the car about thirty miles at each charge, run- may be derived from th� direct preparation of t�ese 
W. S. Greene, of the C. & O. R.R., just published, to ning at full speerl, which of course will exhaust the salts by m�ans ?f free .mtr�gen. Such preparatIOn, 
be as follows: cells more rapidly than to run at more mode,rate speeds. moreov?r, �s realIzable, smce It s?-ffices to prod uce the 

Electric light costs $17.73 per year per lamp; oil lights In a test run made in November last the car made a' ammoma m the presence of OXIde of carbon and car
cost $24.12 per year per lamp; and Pilltsch gas light round trip over the Third Street road in Dayton, Ohio, bonic aci� or anhydrides of formic and c�rbonic acid. 
costs $29.42 per year per gas burner or tip. The rela- in 35 minutes, the distance being 9 miles. This in- The reactIOns to be effected are the followmg : 
tive candle power of each light is as follows: Oil 10 cluded sevetal complete stops, besides climbing two Az + H" + C02 + H20 = CO <OAz H' 
candle power, gas 8 candle power, and electric li!!lit 16 hills, each about 1,500 feet long and 4%, per cent grade, OH 
candle power, showing that electric light by storage crossiI)g 16 railroad tracks and a bridge 500 feet long, Az + H" + C02 + H20 = H C02 Az H' 
batteries cost 52 per cent less than oil and 69 per cent so that it is evident the car can easily make 20 t.o 25 Or else: 
less than gas light of the same candle power. miles an hour, if desired. The car has a controller 2Az+8H + 2C02+H20 = CO<8iz H' } +H C02AzH' 

The battery, after having been in daily use for more on each platform containing a reversi� switoh and 
than three years, proving itself eminently successful three complete changes of electrical circuits, by means In fact, such J:eactions occur when the constituents, 
under the ill treatment and hard usage to which all of which three speeds of the car are produced. nitrogen, aqueous vapor, and water gas, 01 a mixture 
railway apparatus is necessarily subjected, Mr. Silvey The car, up to Marllh 23, 1894, has made, 6,200 car of hydrogen, CO and C02, are brought into contact 
turned his attention to the storage battery as applied miles, and neither the batteries nor the motor ha,ve with certain porous substances, such as pumice stone, 
to street car traction. ever required a single cent for repairs; in fact, no ad- charcoal, and boneblack, especially when they are 

The Ameriean Car Company, of St.. Louis, built one ditions have thus far been made to them except a new platinized. They are produced even at a low tempera
of its finest 16 foot car bodies specially for the work, set of carbon brushes. The total expense of every kind ture in the presence of spongy platinum or platinum 
provision being made for placing batteries lin iron has been $2.50, all of which was applied to the trucks. black. They are more active, however, at tempera
trays and sliding them under the seats through open- With such a record, which is believed to be without a tures near the points of dissociation of the salts, that is 
ings at the end of the car. parallel, it is thought that this system has no equal, to say, toward 40-600 C. for the bicarbonate and 80-160' 

The motor with which this car is operated has an . and that a car can easily be operated at a cost not to C. for the formate. 
armature ring 3%, inches wide by 24 inches diameter, exceed 8 cents per car mile. The gaseous mixtures pass into pipes filled with 
wound with 2,000 turns of No. 14 B. & S. double insu- _ , .. • porous bodies heated to the temperatures indicated. 
lated wire weighing about 40 pounds; the entire ma- The Colored American as a Soldier. Upon their entrance into the pipes they are saturated 
chine complete weighs 1,350"pounds and develops forty RevoeT. G. Steward, Cbaplain �h Infantry; U. S. A., with aqueons vapor, either by the injection of a cur
horse power. The entire equipment of motor, together in an article in the last number of the United Ser'lYice rent of steam or by their passage into water heated to 
with all gears, gear cases, etc .• weighed less than 2,000 Magazine says: Among the military matters coming the proper temperature. Upon making their exit from 
pounds. regularly before the Fifty-second Congress was a pro- the apparatus the gases pass into the water, wherein 

The vital part of the system is the battery, as upon position to reorganize the artillery and infantry arms the ammoniacal salts formed dissolve. The gases that 
its proper performance the economy of the system of t.he service. have not acted are collected and are sent back into the 
largely depends. Low internal resistance must be as- Had the changes sought in this proposition been apparatus for a second time. 
sured before it is poesible to operate without regulating secured, the field of the colored man in the army The solution of. t.�e salts is di�tilled ov�r lim�. If 
devices, which in all cases are absorbers of energy, and, would have been considerably enlarged, and the num- ,

formate of ammoma IS found therem, there IS <?bt.am�, 
in a sense, more or less responsible for lack of econ- ber of colored men in the service thereby have bee as an accessory product, formate of ammoma, WhICh 
omy. increased. 

n !!light serve for the preparation of formic, acid or of 
The aim of the constructor of this battery has not Hitberto there have been four regiments in the ser- salts. 

been to push the efficiency of the apparatus to the ut· vice-to wit, the Ninth and Tenth Cavalry and, the It belongs to special industrial chemists to estimate 
most limit, making it very light in weight, but rather Twenty-fourth and Twenty-fifth Infantry-of which, the value of this process of synthetical fixation of nitro
to make an apparatus capable of withstanding almost according to the, law creating them, the enlisted men gen and to reduce it, outside of any pure scientific con
any amount of hard usage, and at the same time a bat- have been colored men. It is now proposed to confer ception, to its just proportions. -Le Genie Ci'lYil. 
tery that could be depended upon whenever needed, authOrity on the' President to direct, at his discretion, ..... .. 
and one which if handled with any degree of care at the enlistment of batteries of colored men' to serve in Photographic Notes. 
all would always do its duty. It is believed that all any or all of the regiments of artillery as well Eliminating the ¥ellow Color from Negatives.-A this has been fully accomplished, inasmuch as; although This movement would indicate that the colored sol-method outlin.�d by Mr. A. Cowan at the London and the battery has been doing constant service 'operating dier. who woo such favorable ,'recognition during the Provincial Association, as reported in the British Jour· the street car for the last nine months, no such thing closing period o'f the civil war, has been able to main- nat of Photography, consists in first bleaching t.he negaas a short circuit or buckled plate in the cells has ever tain the same honorable standing doringthe long tive with a weak solution of perchloride of iron and occurred from ny cause. Celli! having a rated capacity period of exacting frontier service which-has followed. tijen in redeveloping with the ferrous oxalate developer. of 30 amperes discharge have frequently been entirely These colored regiments have passed all t.his time, This 'eoanges the film to a dark black and produces discharged at the rate of 120 amperes and 'charged at with but little exception, in places far away from popu- 'aoy desired density. If the yellow color extends over the rate of 100 amperes without doh.,; any harm, either lar view, and. amid dan�rs as great and hardships as the Whole suWace of the film, the plan does not answer in losing the active oxide or buckling the plates. These severe as have" boon !'bared by any part of the;army. , as well, as a veil will redevelop. extreme charges are of freq uent occurrence, as the bat- In this dnll, and trying servioothey iia ve been carei ., Yellowness in dry plate negati ves is due to insUfficient teries are charged in three hours and diSchli.rged every fnlly.weighed • in the balances of usefulness, and ' the fixing or, insutlleient washin¢ after' the' negative h as  three and one-half hours during the day, two se ts  of  general testimony of tboee whose words ar e  entitled t o  been fixed, and nti:remedy for i t  a t  all satisfactory has batteries being employed, one opertl.ting the car while special weight is that they ha.ve not been found want- been devised. It cannot be removed by the ordinary 
the other is being charged. i�. I� e�counters with robbers and In�s they clearing solutions recommended for eliminatmg pyro The battery plate proper consists of an inoxidizable have manifested both skJII and bravery·; so that out of stains; 
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A'VARIABLE DRIVING GEAR FOR BICYCLES. shall receive compensation in tickets from houses or 
The illustration shows a simple construction of vari- premises which are placarded by the health officer 

able driving mechanism by Dleans of which a bicycle until such placard has been removed, and all tickets 
may be driven slowly with great power, as necessary found by such licensed milk dealer in such houses shall 
in going up hill or over rough roads, or may be pro- at once be destroyed by burning the same and new 

tickets issued in place of such as shall be found in in
fected houses. All milk tickets shall bear date of first 
use and be destroyed within· three months." 

What about soiled milk tickets or fouler money 
being left in the empty milk pails for the milkman 1 

This is in line with the action of the health lLuthor
ititis of Urbana, O. An order has been adopted pro
hibiting the use of theater tickets brought from some 
other city, the manager of each troupe being compelled 
to issue new tickets for the people of Urbana. 

It is certainly well that every possible avenue of con
tagion should be guarded as closely as possible; but 
what is to be done with our dirty paper currency 1-
American Analyst. 

• .el • 

The Mystery or Mind. 

Mr. Lester Ward, in a lecture on the" Status of the 
Mind Problem," recently delivered before the Anthro
pological Society of Washington, showed that the work 
of Ramon y Cajal and others indicated that protoplasm 
is not merely the physical basis of life, but is the phy

EISENHART'S V ARUBLE DRIVING GEAR FOR BICYCLES. sical basis of mind also. In his words, "the prevailing 
fashion among scientific men of emphasizing the' mys

pelled with greatly increased speed, as is desirable on tery of mind' is unnecessary and illogical, since mind 
good and level roads, without changing the speed of is no more a mystery than matter, and all that there is 
the pedal shaft. any ground for confessing is that, in consequence of 

The improvement has been patented by Mr. Samuel the greater complexity of mental phenomena, due to 
C. Eisenhart, of York, Pa., P. O. Box 72. Fig. 1 illus- the higher state of development of the material basis 
trates the application of the improvement to an ordin- of mind, we possess as yet much less knowledge of them 
ary safety bicycle; Fig. 2 being a plan view. On the than we do of many of the simpler phenomena of 
pedal shaft is a friction disk whose sides may be nature." 
covered with r u b  b e r ,  
leather, 0 r similar m a 
terial, if desired, and this 
disk is engaged by friction 
rollers keyed to and slid
ing on horizontal shafts 
supported in b a II bear
ings carried by the main 
frame. 

The shafts are connected 
by meshing gear wheels, 
and the shaft on one side 
serves as a driving shaft, 
extending backward to the 
hub of the rear wheel, 
with which it connects by 
bevel gears. 

The friction rollers have 
grooved hubs in which fit 
the prongs of a fork, whose 
upper end is coupled to a 
curved and longitudinally 
slotted plate having at its 
rear end a handle within 
easy reach of the rider. 

The plate rides on a 
flanged guide roller held 
in the slot of the plate and 
fulcrumed at one side of 
the frame, and the fork is 
further g u i d e  d a n d 
braced by a guide bar, 
which slides in a bearing 
or sleeve at the 11 pper end 
of a post having feet jour
naled on the shafts which 
carry the friction rollers. 

In propelling the ma
chine, as the rider moves 
the f r i c t i o n  rollers in 
toward the hub of the disk 
the speed diminishes, the 
reverse movement increas
ing the speed, the rollers 
being moved by grasping 
the handle and pushing 
the plate backward or for
ward as desired. 

The invention also pro
vides for a lighter form of 
driving gear in which only 
one friction roller is em
ployed. 

••• 
Milk Tickets as a Medl

UIn or Inrectlon. 

In an ordinance recently 
adopted by the council of 
Menominee, Mich., to regu
late the selling of milk, a 
good· point is made in giv
ing protection against pos
sible infection through the 
medium of milk tickets. 

. rJR5T' fLoOR' '�fCOI'/D . fLoOR· 

r APRIL 21, 1894. 
A LOW PRICED STEil WINDER. 

The watch shown in the accompanying cut has 
been selected to illustrate the extremely low cost at 
which the modem American watch, with all the latest 
improvements, may be produced. This watch is put 
on the market by Messrs. R. H. Ingersoll & Brother, 
of 65 Cortlandt Street, New York. at the extremely low 

THE "CLIIIAX" WATCH OF R. H. INGERSOLL 
& BROTHER. 

price of $2. It is a stem winder, while the setting ar
rl.ngement is shown in the cut in the center of the 
plate. 

The regulating device does not differ from that usually 
employed in high priced watches. The movement it
self is a three-quarter plate, quick train, American 
lever movement. The short wind is one of the valu-

. BASt ME-N f· Pl'lfj··· 

able features of the watch. 
The watch is extremely 
light, weighing only 3% 
ounces, will run 80 hours 
with one winding, and is 
incased in a gilt or nickel 
case, plain or chased. A 
well made chain accompa
nies each watch. A gene
ral idea of the appearance 
of the watch may be ob
tained from our engrav
ings, w h i c h a r e  three
fourths actual ·size. 

Over 1,400 watches are 
produced daily at this fac
tory, or between two and 
three watches a minnte, 
during working hours. It 
seems very extraordinary 
that a real watch can be 
produced, which is capable 
of regulation, so that it 
will keep excellent time, 
for such a small sum of 
money. The " C 1 i m ax" 
watch is guaranteed to run 
satisfactorily to the pur
chaser for one year. It is 
a watch that ought to suit 
everybody. 

••• 
. HOUSE OF SENOR SARACI

BAR, ARCHITECT, SALA
IIANCA, SPAIN. 

A recent number of the 
American Architect con
tains a sketch and descrip
tion of a newly erected 
house in Salamanca, which 
we here reproduce as an 
example of recent Spanish 
architecture in the line of 
private residences. 0 n r 
cotemporary says: 

In the broad and aristo
cratic district of Salaman
ca, and at the end of Clan
dio Coello Street, has been 
erected an elegant and ar
tistic bouse, called .. Villa 
Bilbao," w h i ch was de
signed for bis own occu
pancy by Senor Julius de 
Saracibar, a well-known 
Spanish architect, who has 
p'assed the best part of his 
life erecting and Eltnbellish
ing the dwellings of many 
other persons, and bas at 
last been able to construct 
his own, being able in 
it to display his genins 
and his skill as a con
structor. Section 11 provides tbat 

'N 0 licensed milk dealer HOUSE OF SENOR SARAOIBAR, AROmTEOT, SALAIUIJOA, SPAIN. This residence occupies 
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�IL 2 1, 18cJ4.] 
an area of about 8,000 square feet. It i s  difficult to 
distribute this space with more dexterity, for on this 
lot the villa has been built with an ample and mar
bled exterior escalinata, garden, small lake, grotto, 
kiosks, stables, departments for straw, a greenhouse 
and other acces80ries, all arranged 80 that nothing 
becomes a hindrance-everything is seen and every
thing is isolated. 

In this abode, all the rooms are large, with high 
ceilings, profusely lighted and ventilated, with great 
economy of the land. The access to ·  the property is 
from Claudio Coello Street, by a large and wide en
trance between pillars decorated with allegorical de
tails dedicated to the unconquerable city of 
Bilbao and to its famous siege. 

The ground floor has its access at the level · 
of the garden, but the floor is raised more 
than a meter above this level, profiting ad
vantageously by the slope of the site and 
freeing the rooms from the humidity of the 
adjacent plantations ; it contains the billiard 
room. bath room, kitchen, pantries, larders, 
lavatories and servants' rooms. 

The first floor is approached by a com
modious staircase, and from the exterior by 
the wide escalinata that we have already 
mentioned ; this floor contains Senor Saraci
bar's studio, the large drawing room, the 
dining room, with a charming " rotunda " 
on the side of the garden, a hall and the 
beautiful staircase that goes to the second 
floor ; in the latter are the bed and other 
rooms, all with direct light and with all the 
best conditions of sanitary and commodious 
arrangements ; rooms for servants and for 
domestic services are provided in the roof, 
and a pleasant and ' isolated study room is 
at the top of the turret. 

We will not fatigue our readers with an 
exact account of the magnificence and ele
gance of the ornamentation of these rooms. 
But we think it is our duty to attest that 
everything that is seen in this residence, 
from the ironwork of the doors to the carv· 

perly spaced ; this allows him to use thin walls, and to 
leave others open without complicating the construc
tion; he abandons altogether all vertical wooden beams, 
and so economizes all the space he can. 

The material is the "sable marlier calor�r made by 
M. Charles Stocker, Paris. It is an artiflcial stone of 
very good quality, that can be kneaded easily, and is 
furnished ground or in powder so that it can be 
moulded, the same as gypsum ; it acquires latera great 
hardness. The walls are dressed with it, and mould
ings, statues, adornments, and all sorts of high and low 
reliefs can also be made with it. Employing this sinne 
mortar, it is unnecessary to paint the walls, and the 

WHITAKER'S ' NEW WEIGHT MOTOR. 

ed furniture, from the curtain to the enormous chimney, . color it acquires is more uniform tban can be secured 
the mosaic of the floors and the painted ceilings, every- with any sort of stone. All the walls of the facades 
thing has been made after the designs and under the and all the work of sculpture of t,his villa have been 
direction of the proprietor, and everything shows the made with it. 
seal of the artist. 

The pediment is crowned by a colossal head of the 
" Genius of Art." In the tympanum are sculptured 
the emblems of architecture, with branches of laurel 
and oak round them, and the heraldic shield of 
Senor Saracibar is suspended in a prominent place of 
the facade. 

Forming part of this block of the building, follow at 
its left side and parallel to the public road other two 
blocks in the center of which is the entrance door, and 
above, on the same axis, a window ; in front of the 
door there is a small terrace to which leads the broad 
escalinata, of which the ball1strade is in the line of 
the t!treet, adorned with openwork metal and vases in 
a very good taste. 

The other block on the left side is formed by the 
square tower so character-
istic in Spanish constrl1c
tion. There was in it a 
problem of no easy solu
tion ; in its large massive
ness there were larger sur
faces of the building that 
had to be decorated with 
sobriety, but in harmony 
with the rest of the work. 
A colossal bust and a statue 
have been enough to decide 
the difficulty with dexter
ity. The first is that of 
Michael Angelo Buona
rottl and the second the 
Venus of the island of 
Melos. 

The tower terminates in 
a belvedere, and in the 
middle of the cornice is a 
colossal bust of Apollo, the 
god who presides over the 
fine arts. 

. ... ... . 
Artlflclal Marble. 

M. Moreau produces an artificial marble from ordi
nary limestone in the following way : The stone is first 
carved into the required shape, and is then immersed in 
a bath of soap and a kind of varnish, which is floated on 
water and picked up by the stone. The stone is then 
immersed alternately in a bath of iron and copper sul
phate, which permeates the body of the material, and 
when the absorption is complete the stone is immersed 
in hot water, which drives the coloring matter to the 
very heart of it. After this the stone is placed in a 
bath of zinc sulphate, and on being removed, after a 
few hours' immersion, is found to have the consistency 
and the specific gravity of marble. It is then dried in 
a warm chamber, after which it is ready for polishing. 

245 
WHITAKER'S NEW WEIGHT .OTOlL 

The cut illustrates a clock-work mechanism designed 
to execute the heavier kinds of work, such as working 
pumps. The power is furnished by the two weights 
shown, one on each side, ropes from which are carried to 
and are wound around two drums, which form part of 
clock-work mechanism, with pallet wheeland escape
ment. Immediately below the wheels attached to the 
power drums are pinions with square-headed shafts, on 
which handles can be placed, and which are used to 
wind up the weights. The frame which carries the 
two pawls engaging the 'scape wheel is pivoted di· 
rectly in a vertical line abo\te the axle of the 'scape 

wheel, and as tooth after tooth of the wheel 
passes a pawl the frame rocks like the walk
ing beam of a steam engine. Thus, as long 
as weights descend, the walking beam keeps 
up its motion. By an upwardly projecting 
arm, slotted, and attached to its axle, the 
motion of the walking beam is imparted to 
a bent pendulum rod, carrying pendulum 
bobs at its lower ends. As this rod swings 
back and forth, it moves, by a working arm, 
the pump brake, and operates the pump 
seen on the left side of the cut. Jerks and 
shocks are provided against by the use of a 
chain or other flexible connection between 
pump brake and pendulum rod. 

This invention has been patented by Mr. 
Albert G. Whitaker, of La Porte, Ind. 

.. . 01 .. 
UNDERGROUND CONDUCTORS FOR ELECTRIC 

STREET RAILWAYS. 

The dangers and disfigurements occa
sioned by the overhead trolley wires, now 
so commonly used in this country, are well 
known. It is claimed by the managers of 
these railways that the overhead arrange
ment of the wires is necessary for the suc
cessful operation of the roads, and that no 
economical or practical system of under
ground conductors has yet been discovered. 
But this is far from the truth. There is no 
practical difficulty in placing the conductors 

underneath the track, where they are entirely out of the 
way and can do no harm. Roads thus provided can be 
worked with the same economy as the overhead trolley; 
the only di1ference is a somewhat increased first cost in 
the building of the road. But this is nothing when we 
consider the better security afforded to the public 
against loss, of life and obstruction of the streets. The 
ugly telegraph and telephone poles are being removed 
from the streets in all our principal cities, and the time 
has now come to include the removal of the overhead 
trolley wires and their posts. One of the most success
ful examples of the underground electric system is 
seen in the operation of the Buda-Pest street rail
ways, which ramify in all directions through that city. 
These railways have been in operation for several 
years, and their success, both from an electrical as 
well as financial point of view, is beyond question. 
We give an illustration of one of these lines, for which 
and the following particulars we are indebted to the 
Railway World. Considerable prominence has, per-

haps deservedly, b e e  n 
given of late months to 
the system and details of 
the electric tramways ope
rating in the capital of 
Hungary, and this for 
several reasons. In'  the 
first place, the Buda-Pest 
lines are, in respect of their 
permanent w a y  design, 
quite unique, for there 
seems (at any rate in Eu-

- rope) to be no other tram
way that is operated suc
cessfully or practically by 
means of an underground 
c o n d u i t  in w h i c h  are 
placed the electric con
ductor wires. Secondly, 
the question of telephonic 
disturbance, due to elec
tric tramways, has come 
prominently forward, and 
the Buda-Pest tramways 
have been cited as an ex
ample of the method most 
likely to give satisfaction 
to all parties concerned. -

W h a t  is particularly 
worthy of notice in this 
house is the economy of 
the materials of construc
tion and the employment 
of one very seldom used 
in Spain. The architect 
has striven to give the 
walls the precise thickness 
that may correspond to the 
necessary condition of sta
bility and resistance, and 
where walls are suppressed 
he replaces them with iron 
columns or pilasters, pro- THE BUDA-lEST ELECTRIC STREET RAILWAY. 

Yet another reason for 
the display of public inter
est in these lines may be 
given. As already noted 
in these pages, a prize of 
no small value has been 
offered by tramway aU
thorities in t h e  U n i t e d  
S t a t  e s to the inventor 
or engineer who shall de-
vise the best and most 
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practicable substitute for the overhead conductor 
wire or " trolley " system of electric traction for 
street purposes. ' It is thereby doubtless thonght that 
an efficient plan will be developed lor the use of under
ground conductors in a condnit ; at any rate, the 
Buda-Pest lines are instanced in this connection as 
proving suitable for all practical reqnirements. What 
may in some re8pects be considered good proof of the 
latter' statement is given by the fact that quite lately 
it has been decided to adapt all the remaining tram
way lines in Buda-Pest for electric traction upon It 
system similar to that which is herein described. 

The electric lines in Buda-Pest have been built and 
equipped by Messrs. Siemens & Halske during the 
past five years, along four of the principal tramway 
routes of the city. So far as the street surface is con
cerned, they do not show any striking difference from 
ordinary street tramways operated by horses. There 
are no poles, or span wires across the streets, from 
which the electric conductors are hung in the "trol
ley" system ; nor is there a third rail, or a third grooved 
slot. There are simply two rails for each track, 
upon which run the car wheels as on ordinary lines, 
and these are not employed in any way as part of the 
electric circuit for conveying current. The latter 
travels to and from the motor cars along eonductors in 
an underground conduit or channel made of concrete, 
and carried underneath thE' whole length of one rail of 
the track. 

The interior of the conduit or channel is egg-shaped, 
13 inches high and 11 inches wide in the clear ; at dis
tances of 1'2 meters apart (say 3 feet 10 inches),· cast 
iron frames, of square shape, are embedded crossways 
in the concrete. These frames have ribs or flanges 7 
inches broad, of a profile similar to the concrete chan
nel, and they serve not only to strengthen the latter, 
but also as supports for the rails. Moreover, the con. 
ductors along which passes the current for the cars 
are fastened to these flanges through the medium of 
suitable insulators. The bottom of the interior chan
nel is about 22� inches below the level of the rails. 
The latter are from the well known Haannann Works, 
and in section resemble two ordinary I or girder rails, 
with the inner flanges removed. They are secured to 
the iron cross frames of the conduit by means of 
wrought iron angles, the two rails being placed side 
by side along each edge of the slot or gap in the con
duit. The width of slot, or distance thus left be
tween the rails-for access to the conduit channel and 
conductors-measures 1.\ inches. This width has been 
chosen so as to allow the flanges of the wheels to pass 
easily around curves, and is the same as that 115Ied in 
ordinary rails. If the electrical connection only had to 
be considered, this width could have been materially 
reduced 

The current conductors of angIe iron are led along 
the sides of the conduit channel, being fastened as 
already stated. to hollow insulators ; one conductor 
serves as the lead, the other as the return. They 

course, made of two metallic parts, one insulated from 
the other, aud rubbing against the positive and nega
tive conductors respectively. 

There are employed 63 motor cars, 8 trail cars, and 9 
large cars for the Friedhof steam line. The maximum 
speed is 9% miles an hour; but a little more than this, 
about 11 miles, is reached in the suburban districts. 
On the narrower streets near the center of the city it 
is reduced to 6 miles; and at the crossings of important 
thoroughfares not more than 4 miles an hour is al
lowed. In consequence of the greater speeds thus at
tainable on the electric lines, as compared with horse 
cars, a very much larger daily car mileage can be kept 
up, with of course corresponding profits. Each car 
averages a run of from 75 to 100 miles per day of 16 
hours. 

Frozen Botto01 •• 
The Agriculturist, Summerside, Prince Edward Isl

and, says : The dredging at Queen'.; Wharf here has 
disclosed a curious circumstance. Much of the bot
tom, where the dredging is being carried on, i� frozen, 
there being about four inches of frost in some places 20 
feet west of the wharf, and frOID 9 to 14 feet under the 
surface of the water. This has attracted the attention 
of a great many people, who are astonished to see 
great flakes of the frozen bottom brought up by the 
dredge. Different theories are advanced to account 
for this apparent impossibility, but the t;nost plausible 
is that the frost follows down the timbering of the 
wharf until it strikes that part of the bottom adjoining 
the tim'Qering, thence ,following the surface out quite 
a distance from the wharf. If any one doubts the 
truth of the above-which to some might seem like a 
particularly large sized fish story-he has only to visit 
the place when dredging is in progress, and obtain 
" ocular demonstration" of the fact set forth above. 

[The dredging appears to have been in operation 
about the 1st of March or the latter part of the wint.er 
season, when the ocean water, circulating through the 
Northumberland Strait, may have been near its freez
ing temperature of 28° F. The current would carry 
this temperature by its change of 7 to 8 feet tidal 
height to a considerable depth-or to sweep along the 
mud bottom near the shore of Summerside. It is 
well known that fresh water in the land bordering on 
the sea shore moves toward the sea and permeates the 
soil beneath the salt water. In many places it appears 
as springs beneath the sea. The location of mud flats 
along a shore with fresh water percolating beneath 
would naturally saturate the mud wit.h Iresh water, 
which, by contact with th� cold salt water during the 
winter season, would naturally become frozen to a 
small depth and remain frozen until the temperature 
of the salt water should rise above 32°. The pheno
menou is probably not a local one, and may be found 
along the mud shores of any cold sea. The dredge only 
brought the fact to light in this case.-ED. S. A.] 

.. . . . . 
both lie directly underneath the rails, and therefore The Synthesis of' Sugar. 

cannot be seen or touched from above ; and they are The attention of the French chemical and indll'litrial 
fixed sufficiently high above the channel bed to pre- world is at present attracted to a synthetical }JE.O· 
vent contact with any water that may drain through, cess of manufacturing sugar patented June 17, 1893, 
or lie in the channeL Sumps are provided at inter- by Mr. Pellegrini, and the text of whose patent is 
vals to collect and retain such water and mud as may published in the Sucrerie indigene et Coloniale of 
find access to the conduit, the overflow passing into February 6, 1894. 
the street sewers. There is no difficulty about this, Chemists have been endeavoring for a long time to 
nor any danger of water backing up from the sewers, produce sugar directly. through synthesis. that is to 
as the base of the channel foundation does not exceed say, by the combination of its simple elements. 
at any point a total depth of about 2 feet 4 inches The Messr/l. Thenard, father and son, were the first 
from rail and street leveL The second rail of,· each to make, tentatives in this Iilirection, but without 
track might of course be of any desired section, since success. 
there is no conductor or conduit underneath. For in- Mr. Maumene, upon submitting three gases-car
stance, a flat rail could be used, and in such a case bonic acid, ethylene and aqueous vapor-to th� action 
each track would have but one groove in the street of the convective electric discharge, obtained some 
surface-an undoubted advantage. substances of the sugar group, but the product con-

The cars do not outwardly present any different as- tained no trace of ordinary sugar, or saccharose, the 
pect to that of any ordinary street railway car ; they chemical formula of which is CI2H2·0", It was a 
have no drawbar arrangement at the ends, but on the mixture of various glucoses, which differ from sac
top of each underframe sill is a buffer, which also charose in an additional molecule of water, and the 
serves to carry a coupling to allow of a trail car being formula of wbich is consequently C" H24012, 
attached. The car motor is placed in a closed casing Mr. Fischer, a well known chemist, recently under
between the two car axles ; a system of double chain took some remarkable experiments upon the synthesis 
gear is employed to reduce the speed ratio, driving on of sugars. Upon causing acrylic aldehyde, or acroleine, 
to one of the car axles from the motor. spindle. Quite to undergo numerous substltutions and transforma
lately, however, some of the cars have been equipped tions, he obtained some gluitoses, and, particularly, 
with single reduction gear, working direct from the levulose having absolutely the propertief!! of the levu
motor spindle to one of the car axles. Under the end lose extracted from- fruits or inverted sugar. But h� 
platforms of each car are placed four groups- of reo was unable to succeed in ascE'nding from levulose to 
sistances ; by throwing -these in 01' out a.ny desired the sugar of!the .cane or beet, since it was impos'lible 

- variation in the speed marY be obtained. In practice, for him, to rid the levulose of the molecule of water, 
however, it is found quite sumcient to use two groups the elimination of which would have given common 
only. .Regulation in this way is effected simply by sugar as a.result. 
means of turning a handle at either end of the car, . Ordinary sugar is, as we know, the product of the 
according to the direction in which the latter moves : combination of three simple elements, carbon, oxygen 
and the same handle, for that matter, serves to regu- and hydrogen, associated in the following proportions : 
late the current through the motor, and change its 12 molecules of carbon, 22 of hydrogen and 11 of o�y
direction of movement, thereby altering also that of gen, whence its formula CI' Hh Oil, It is Mr. Pelle
the car. grini's opinion that, before uniting to form sttccharose, 

The line potential is maintained at a pressure of 300 the carbon, oxygen and hydrogen combine with each 
. volts, and contact is made with the angle iron conduc- other in pairs, constituting carbonic acid (C02), ethy
tors in the underground cha.nnel by means of a travel- lene (C�H4) and water (H'O) ; that these three bodies 
ing contact piece attached to each car. This is, of then unite in the following proportions l 4 IqOlecules 
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of carbonic acid. 3 of ethylene and 3 of water ; and that 
the result of the combination is saccharose. This ex
planation, it must be admitted, corresponds to the for
mula of ordinary sugar. We can, in fact, write the fol
lowing chemical equation, which exactly translates Mr. 
Pellegrini's theory : 

4 C02 + 4 CH' + 3 H'O = CI2H220" 
-..-- -..--- -,.-

4 carbonic acid. 4 ethylene, 3 aqueous vapor. sugar. 
It wilJ be understood that the three gases, carbonic 

acid, ethylene and aqueous vapor, are capable of com
bining in such a way as to produce sugar only under 
certain peculiar conditions. Mr. Maumene had re
course, unsuccessfully, to convective discharge of elec
tricity ; the Italian chemist utilizes the phenomenon 
of osmosis. Into an iron box divided i!,lto two compart
ments by a partition of pumice stone, boiled in a solu
tion of chloride of platinum to increase its por
osity, he introduces on one side a current of 
carbonic acid, and on the other a current of 
ethylene, while aqueous vapor is made to circulate 
in the apparatus intermittingly. The three gases 
traverse the pumice stone through osmosis and com
bine therein, and the product of the combination, 
under osmotic action, is a white sirup that it suffices 
to concentrate in order to obtain, as Mr. Pellegrini 
claims, pure sugar. Such, briefly, is the principle of 
the apparatus, which, according to the inventor, per
mits of effecting the flynthesis of crystallizable sugar in 
starting frOID carbonic acid, ethylene and water. 

As for the possibility of producing sugar by this pro
cess, it appears impracticable to several scientists who 
are familiar with theoretical speculations, on account 
of the �chematic position attributed to sugar, and 
which is due to the decompositions that the latter un
dergoesin the presence of reagents. Chemistry. which, 
through theoretical considerations, has led to the syn
thesis of so many substances of an everyday industrial 
application, such as alizarine, indigo, etft" will cer
tainly, after persevering efforts, succeed in producing 
sugar also, but whether the problem is practically BO
lu ble by the Pellegrini method remains yet to be seen. 

• • •  I .  
Wooden Water Mains. 

A recent paper read before the American Society of 
Civil Engineers by James D. Schuyler, member of the 
American Society of Civil Engineers, on "The Water
works of Denver, CoL," contained some very interest
ing observations and figures relating t.o this subject. 
He states that sixteen miles of thirty inch wooden con
duit were constructed in that work, in addition to a 
considerable length of forty-four inch pipe. The tim
ber used was California redwood, and the thirty inch 
conduit was constructed to stand under a head of 185 
feet. We understand from the pap�r named that the 
total average cost of the thirty inch pipe was $1.3i 
per lineal foot, of which about forty-eight cents con
stituted the cost of trenching and back filling. A gang 
of eight to sixteen men laid from 150 to 300 feet of the 
same size conduit per day. Thel!e mains were com
posed of staves dressed very smooth to cylindrical 
sides and radial edges, and were held to the cylindri
cal form by mild steel bands placed at a dfstance apart 
depending upon the.head, but never exceeding seven
teen inches. The pores of the wood are filled with the 
water under pressure, so that it oozes through to a 
sligllt extent, thus l'ealizing the condition for perma
nent preservation. The pipe is framed in the trench, 
and all handling in full-sized sections is avoided ; at 
the I!ame time the interior finish is so smooth that the 
most advantageous conditions of flow are secured. 
Mr. Schuyler estimates that the use of these wooden 
conduits effected a saving of over $1,000,000 in this 
particular work.-Fire and Wate1'. 

... ' . ' -
New Atlantic Cable. 

A new telegraph cable is now being laid from Water
ville, Ireland, to Nova Scotia. The entire cable will 
be about 2,000 miles long. The ,Faraday, not being 
large enough to carry the whole cable, will drop the 
shore sections, about 500 miles, first, and then lay the 
deep sea cable, which is smaller than the shore ends. 
The cable is guaranteed to afford 337:1 per cent im
provement in speed over the other cables in use by the 
Commercial Company. 

This will insure transmission at the rate of thirty 
words per minute. The cable is much larger than 
any ocean cable hitherto made. The Nova Scotia 
end has been provided with additional protecting 
armor to prevent its being broken by the anchors of 
fishing vesllels. 

. 

... .. . .  ., 
Test of' Projectile •• 

At a recent government trial of projectiles at Indian 
Head, half ton missiles were fired from the 13 inch 
gun. The target was a 12 inch nickel steel plate, and 
two shells went entirely through it, one of them break
ing to pieces and the other remaining intact after it 
had cleared the plate. The Carpenter shell was un
hurt by the operation of rushing its half ton mass 
through a foot of solid steel. The 17ioch armor tor the 
battle ebips is yet W be tested., 
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®"rre&p"n()en�e. supposition-it is at a considerable distance from us, 

Careful 0 bserva tions have shown no evidence of paral , 
In the first half of the century a German astronomer, lax. Of course observations of such an indefinite object 

The Geceoseheln or Zodiacal Connt!lr Glow-. 

BY B. B. BAlINARD. 

The Galveston Settle.. Brorsen by name, in watching the face of the sky on cannot be made with anything approaching to accu-
To the Editor of the Scientific American : moonless night8, noticed a large feeble glow of very racy, but if it were at no greater distance than 100 000 

The SCIENTIFIC AMERICAN of January ?!I has an in- diffused light in the midnight sky. This feeble light .miles, its parallax would have shown in the observa
teresting· article on the four miles of jetty work at the was from 10· to 15· in diameter. He soon found after tions. 
mouth of the Columbian River, but its writer is mis- a few observations that the object was moving nightly That a satisfactory explanation of this most singular 
taken in his statement that it is the longest jetty in the I toward the east among the stars. A series of naked· phenomenon will be arrived at when it has been 
world. The south jetty, at the entrance of Galveston eye observations soon showed him also that it was not sufficiently observed there is no doubt. Therefore it is 
Harbor. is completed to the crest of the outer bar and is I only moving easterly among the stars, but that it was very desirable that as many careful observations of its . 
32.000 feet long, which is a little over six miles of com- exactly opposite the sun and always remained so, and position and descriptions of its appearance as possible 
pleted jetty, and there is 829 feet more uncompleted. that its center lay exactly in the ecliptic. So exactly should be obtained. 
(See annual report of Chief of Engineers for 1893, Ap- did it move with and in opposition to the sun, that if Here is a field which offers a splendid opportunity 
pendix U.) an imaginary line were passed from the sun through for amateurs to do new and valuable work where no 

Galveston Bay, at the southern base of which lies the center of the earth and prolonged to the sky, it instrument whatever is needed- nor indeed can be 
Galveston Island, on the eastern end of which the city I would always pass through the center of this queer used. All that is required is a star chart and an 
is situated, covers an area of about 400 square miles. object. This fact being established, suggested to the approximate knowledge of the time-to within an hour 
Into this bay flow the Trinity and San Jacinto Rivers Germans a name for it ; they accordingly called it the or so. The ob8erver will find much to interest him ill 
and numerous smaller tributaries. The ebb current Gegenschein-a combination of two words, gegen, oppo- watching this-one might almost say-uncanny thing 
discharging through Galveston Pass exceeds ten times site, ana schein, light, meaning a light in opposition. as it circles the sky with its slow and measured pace. 
that flowing through the South Pass jetties of the Mis- It seems after this for a time to haye been neglected, The Gegenschein is best seen in September and Octo-
sissippi. ( Vide Col. Ernest, U.S. Engineer, before U.S. if not almost forgotten. bel' when it is passing from Sagittarius to Pisces. It is 
Senate Commerce Committee, January 30, 1890.) In In 1871, however, it was again independently dis- then a large and roundish glow. some 15° or 20· in dia
its original condition this enormous discharge found covered by Mr. T. W. Backhouse at Sunderland, Eng- meter.-Popular Astronomy. ' 

vent into the Gulf over the wide unconfined stretch be- land, who secured observations that confirmed its 
tween Galveston Island and Bolivar Point. The gene- opposition to the sun. Hut eyen this second discovery 
ral plan of improvement contemplated the compression did not attract attention to it as it should have done, 
with two rock walls of this giant force, to cause it to and many people still doubted its existence. 
scour and carry to sea the sandbar which lay between In 1883, about October 1, the writer in seeking comets 
the deep water inside the harbor and the deep blue at Nashville, Tennessee, one night happening to look 
water without. " up to rest his eyes, saw a faint hazy glow near the 

The results thus far are the south jetty, extending constellation of Pegasus. This was thought to be a bit 
eastwardly into the Gulf 32,829 feet, or over six miles; local haze, though it seemed abnormally permanent. 
and the building of about two miles of the north jetty The next night it was seen again and was therefore no 
(work begun April, 1893) out from Bolivar Point, in its ordinary haze. A few nights' location of its position 
steady advance to a point opposite the sea end of the showed that it was moving along the ecliptic eastward 
south jetty. When completed these two ends of the about one degree a day. Could itbe an immensecomet ? 
jetties will be about 7,000 feet apart. It was certainly no ordinary meteorological phenome· 

The annual report of the Chief of Engineers for the non. The positions obtained were sent to an eminent 
fiscal year ending June 30, 1893, showed a navigable astronomer with the suggestion that it might be some 
channel over the inner bar of 23 feet, an increase of 2 extraordinary kind of comet. He wrote back that I 
feet in twelve months, and a channel depth of 14 feet bad discovered the Gegenschein. 
at mean low tide, an increase of three-fourths of a foot Since then I have been very much interested in the 
since June 30, 1892. The bar pilots report the constant object and have made numerous observations of its 
and easy passage of vessels over the outer bar drawing position. From these observations some new facts 
15"to 1572' feet, and a depth of 16 feet or more in ordi- have been developed concerning this remarkable 
nary high tides is not infrequent-an increase of a foot phenomenon. 
or more in twelve months, for actual use. I have said that this object defies the power of the 

A glance at the construction of the jetties shows their telescope ; this is true. From its great size and diffuse 
substantial cbar,act�. On a base of about 60 feet they nature no telescope can grapple with it, its ftleble light 
rise to a height of about 5 feet above mean low tide-a being destroyed by the power of the instrument and 
riprap sandstone core, with a covering of immense the want of contrast-the largest field being vastly 
granite blocks, which the heaviest wave action cannot smaller than the Gegenschein. Though it cannot 
disturb. Once inside the Galveston bar, there is a har- be seen with any telescope, it is nevertheless a decid
bor sufficient in depth and area to float safely the edly noticeable object with the naked eye when you 
navies of the world. know where to look for it. 

A commission of government engineers examined all Just what this mysterious light is no one has yet 
the harbors on the Texas coast and reported that Gal- been able to satisfactorily explain. 
veston afforded the only possible port for 30 feet of Professor Arthur Searle, of the H�rvard College obser
water. This was based on the volume of water at ebb vatory, has made an extensive study of the Gegenschein 
flow and the area of Galveston Bay affording a volume and is inclined to believe it due to an infinite number 
of water for scour not found at any other Gulf port. of small asteroids. 

Thirty feet is necessary for war ships of the gov�- Between the orbits of Mars and Jupit{lr are known 
ment, and if the jetties do not give it by scour the·cOh- to be no less than four hundred small planetary bodies 
tract for the jetties requires dredging. 80 far as the n is probable.thereare thousands and pQssibly millions 
work has progressed it is so satisfactory that dredging more of theSe dust worlds. The smaller ones found in 
has not been resorted to. For commercial purposes, recent years are perhaps not over 10 or 15 miles in diam-
18 to 20 feet of water is adequate, and there is every eter. As they decrease in size doubtless they multiply 
prospect of that depth by tbe fa.ll of 1894. 37 in number, until finally theyexil!t in untold multitudes 

The work is done by contract, the sandstone carriOO of a site comparable wi1lh small .tones and particles of 
by cars on track piled in advance of the work; the large dust, which no telescope will show individually. Each 
granite blocks are swung in place by derricks from one of · these small bodies is a miniature planet and 
barges. The work was in charge of Major Chas. J. must shine as a planet by reflecting the light of the 
Allen, Corps of Engineers, to February 8, 1893, and sun. It therefore must presefit to us phases just as 
of Major A. M. Mill�r, Corps of Engineers, since March Mars does, but from the smallness of the objects we 
21, 1893, with Lieut. Wm. C, Langfitl', Corps of 'Engi- cannot fee these phases-but none the less they must 
neers, from February 8 to March 21, 1893, Division En- have an effect on the brightness of each little asteroid, 
gineer Col. C. B. Comstock, Corps of Engineers. The and must diminish its light accordingly. 
estimated cost of the work in progress is $6,200�000, Let us assume there are a sufficient number of these 
ahd has been let by contract. This contract is a War tiny planets ; though they may be too small to be seen 
Department matter, to avoid possibility of delay; the individually in It telescope, yet their combined light 
money to pay for the work is not a River and Harbor may be so great as to affect the eye, and thus we might 
appropriation, but an item in War Department work. expect to see a feeble zone of light extending across the 
The government has no 30 foot harbor on the coast and· sky and corresponding to the asteroidal zone. Such 
niust have one at Galveston, the only possible point, we actually have in the zodlacal band. What would be 
and must have it as soon as possible. . the effect of phase of these individually small bodies 

The figures given as to work done and increased upon the appearance of this zone of light ? Whenoppo. 
depth are .all taken from the �eport of E. M. Hartrick, I site the sun each of the objects would shine with full 
assistant engineer, made to Major A. M. Miller, June enlightened disk, and this >vast collection of, fully illu-
30, 1893, at the end of the last fiscal year. The work minated particles would augment the light of the zone 
and its results since then have made fine progress. and give a greater luminosity immediately opposite the 

The normal tide at Galveston is about 18 inches on sun. Away from opposition, and the phase would 
flood, as there is for practical purposes about an ave- begin to diminish the quantity of illumination. To 
rage of 15 feet to 15 feet 6 inches of water on outer bar, this must also be added the fact that at opposition 
the government reports being based on mean low tide. each asteroid would be nearer U8 and brighter from 
When the work commenced there was only 13 feet on this cause also. Both causes tending to give a maxi
the inner bar. The last government report of June 30, mum of light opposite the sun-a Gegenschein. 
1893, shows � feet. C. H. McMASTER, This theory certainly appears very plausible, but 

H. B. CULLUM, there are objections to it. 
GEO_ E. MANN, There is one thing certain, if the Gegenschein is not 

Committee of Chamber of Commerce of (Jalveston. really an atmospheric phenomenon-and everything 
Galveston, Texas, March 27, 1894. except the fact of its existence seems to go against this 
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. . . .. . 
The Phonograph a .. a Wltoe .... lo

·
a Nnl�aoee Snit. 

In the Chancery Division. London, Mr. Justice Stirl
ing had this case before him. The action was brought 
by certain occupiers and leaseholders in Manchester 
Street, Manchester Square, where one of the company's 
central stations is erected, to obtain an injunction 
against the defendants on the ground of a nuisance 
caused by vibration. M .... Graham Hastings, Q. C., and 
Mr. Beaumont appeared for the plaintiffs, while Sir R. 
Webster, Q.C., Mr. Phipson Beale. Q.C., and Mr. Ver
non Smith, represented the defendants. 

Mr. Graham Hastings, in opening the case, said the 
object of the injunction sought for was to prevent the 
continuance of the nuisance created by the defendant's 
works. The nuisance was so material that the vibra
tion consequent upon it made it intolerable to the occu
pants of the houses, or some of them, to dwell there. 
It seemed to be a most mysterious thing. Sometimes 
the vibration affected the top of the house, sometimes 
the bottom. According to the view of one gentleman, 
it arose from the fact that that part of the city of Lon
don was built on the bed of the river which once flowed 
over the locality, and the soil was of that character 
that it conveyed the vibration produced by tpeengines. 
It was said that this could be got rid of, but the learned 
counsel contended otherwise. The real defense, he 
contended, was that they had been doing all they could 
to abate the nuisance. Mr. Hastings proceeded to dilate 
upon the effects of the nuisance complained of, and 
quoted instances where families were shaken in their 
beds, and prevented from sleeping, clocks stopped, and 
to touch certain objects in the house caused the fingers 
to tingle, and alarmed the residents. 

Prof. Silvanus Thompson, in giving evidence, pro
duced a phonograph, which was placed on the bench 
before his lordship to give a repetition of the vibration 
and jarring.caused by the working of the defendants' 
machinery in premises adjoining Marylebone Station. 
The phonograph had been set in various rooms · in the 
houses affected, and witness produced it in support of 
his statement of the results of his examination of them. 
On the instrument being put in position on the ledge 
of the witness box, his lordship quitted his seat, and, 
walking to the end of his " bench," held the tubes to 
his ears. Apparently satisfied, his lordship, after lis
tening for a minute or two, returned to his seat and 
made, as usual, a short note of the " evidence." 

• 4 • • • 
Some New Dyes. 

In a record of some new tinctorial products found in 
the Moniteur Scientifique, it is interetlting to note the 
progress-at least the holophrastic progress-making 
in the nomenclature of the materials that industrial 
chemists are producing for the use of the dyer, and of 
the chemicals that serve for preparing the same. Thus 
we find that, under the name of metacyanotetrame· 
thylediamidotriphenylecarbinol, the Farbwerke, of 
Haecht-am-Main, have patented a yellow coloring ma
terial, while Messrs. Dahl & Co., of Barmen. have taken 
out a patent for a blue dye derived from tetraphenyle
tetramidodinaphtylemethane and for a substantive 
trisazoic blue-black dye derh-ed from amidobenzolazo
naphtylamine and naphtylenediaminesulphonic acid. 
The snbject of'a patent obtained by Dr. E. Bottiger, 
of Dresden, is a process of preparing acetylamidodi
ethylepyrocatechine. Finally, on account of its ap
parent simplicity, may be mentioned a process of pre
paring colors from triphenylemethane, invented and 
patented by Messrs. Cassella & Co. , of Frankfurt-am
Main. It consists merely in oxidizing together dimeth
yle (or di-ethyle) dibenzylediamidodiphenylemethane
disulphonic, diruethyle (or di-ethyle) benzylethyledi· 
amidodiphenylemethanemonosulphonic and diethyle
dibenzylediamidodiphenylemethanemonosulphonic ac
ids with diphenylamine, D1ethyledipbenylamine, ethyle 
diphenylamine, . and m-methoxy- (or m-ethoxy) di
phenylamine. 



Corroalon oC Pipes and Telephone Cables Due 

to Electrolytic ,,"ctlon. 

Since the introduction of the trolley electric system, 
considerable has been said and written concerning the 
subject of corrosion of pipes, etc., by the return current 
of electricity used in operating the roads. The.subject 
is a very serious one, when you consider the extent of 
damage done the water pipes, gas pipes and telephone 
cables by electrolytic action. The trouble lies in inabil
ity of the return circuit to carry back to the dynamo the 
current discharged through the car wheels. There are 
several systems used in operating trolleys, the most 
prominent of which is the single trolley system, where 
but one overhead wire is used for each track. More 
than 75 per cent of the roads operated in this way use 
the overhead wire for carrying the positive or outgoing 
current ; but Mr. J. H. Vail, who is an authority ou such 
subjects, in a paper read before the annual convention 
of the National Electric Light Association in Washing
ton, D. C., last month, says : " The track system of all 

age occurs at a rail joint, the electric currentl immedi
ately takes to the ground, and the earth in the vicinity 
becomes charged with the current which was designed 
for the rails, and plays to a considerable extent the part 
of a return wire. Iron or lead pipes (which are better 
�onductors than the eaJ'th) extending along the route 
below the surface become charged. This condition in
volves a discharge at some point, and here the electro
lytic action is established, which, little by little, carries 
away the metal, or rather converts it into a compound 
which, in the moist earth, is readily detached. When 
this action is confined to a limited area, as at an abrupt 
bend in the pipes, the corrosion is rapid ; but when it is 
distributed along a stretch of several hundred feet the 
destructive action is slower, but nevertheless conlrt;ant 
and sure. Of course in some places electrolysis is more 
rapid than in others, owing to difference in the chemical 
composition of the earth. Several plant! for correcting 
this evil have been tried, the best results so far obtained 
being from electrically welding the rails in sections of 
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THE MIDWINTER FAIR. 

The idea that was kept steadfastly in view in design
ing the buildings and in laying out the grounds of the 
Mid winter Fair was to obtain picturesqueness, The 
well macadamized highways wind in and out, flanked 
by pretty little Swiss chalets, kiosks, or State build
ings. This seeming haphazard arrangement is really 
a triumph of art, and is a radical departure from the 
somewhat stiff and formal arrangement of the White 
City. The Midwinter Fair at no point resembles the 
dreary, sun-scorched, shadeless avenue of concession
aires-the Midway Plaisance. Of course, the Fair re
quires some large open space to admit of an effective 
architectural grouping of the larger buildings. This 
is afforded by the Grand Court, which replaces the 
world-famed Court of HOI;lor at the late Columbian 
Exposition; In the center of the court is a rich growth 
of grass, which is separated from the buildings by a 
road sixty feet wide. On the inner side of the road is a 
row of vases bearing palms and other exotic plants . 

. . : 

THE MIDWINTER FAIR, CALIFORNIA-THE MANUFACTURES AND LIBERAL ARTS BUILDING. 

electric railways should really be the positive side or 
outgoing circuit. It will be readily understood that as 
the current travels from positive to negative, therefore 
any arc which occurs between the trolley wheel and the 
trolley wire will carry metal from the trolley wheel and 
deposit it on the trolley wire. If the reverse method of 

about two thousand feet. Rails of a new line soon to be 
constructed in the southern part of Brooklyn, N. Y., 
will be laid on this plan.-Railroad Gazette. 

.. ... . 

•• Jablo cbkoft'. 

connection is made, the trolley wire will lose the metal, A dispatch from St. Petershurg states that M. Paul 
which will be deposited on the trolley wheel, and in Jablochkoff died April 5 at Saratoff. M. Jablochkoff, 
time the strength and . conductivity oj> the wire must who was an officer in the Russian army, invented in 
be seriously impaired, eventually resnlting in break- 1876 one olthe earliest s�ccessful electri� lights. The . 
Itges." Some time ago a road in Boston changed from invention, which was known as the J ablocbkoff candle, 
the former to the latter · system for experimental pur- attracted great attention atthat time, and in· 1877 it 
poses, finally deciding in favor or' the overhead wire was used quite extensively in Paris for lighting stores 
for the positive current. One year was devoted to each and streets, but has since ·been superseded by the 
system. more economical arc light. In brief the invention con-

In the positive overhead wire system the rails should sisted in placing two carbou pencils side by side in
act as a continuous conductor for carrying the dis· sulated from each other by some substance which is 
charged electricity back to the dynamo ;  but they fail, non-conducting at · ordinary temperatures but which 
owing to improper connections at the rail joints. Leak·· will, when fused by the intense heat of the current, be
ages occur at these points even when a very heavy come a conductor of electricity. The substance usually 
copper bond is used. Earth, especially when it becomes used was plaster of Paris, whiCh gives a faint rose color 
damp, acts as a conductor ; consequently, when a leak to the light. 
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The decorative effect of the Grand Court is heightened 
by fountains, statues, and a series of highly colored 
Venetian masts. When the search lights bring out the 
gorgeous colors of the brilliant hued domes and mina
rets, the effect is superb and beggars description. 

Probably the first building to attract the eye on en
tering the Grand Court is the Manufactures and Libe
ral Arts building, so named from the huge prototype 
at the Columbian Exposition. The great blue dome 
and golden lantern glistens against the intense blue of 
the semitropical sky like an immense jewel, while a 
peculiar suggestion of age is given by the grayish-green 
tiles of the roof. This building is the largest structure 
at the Fair. The architect was Mr. A. Page Brown, 
and the style adopted is Moorish. The building ia 
situated at the eastern end of the Grand Court and 
faces the Administration building. The main portion 
01 the Manufactures building measures 462 by 225 feet, 
while the annex is 370 feet long by 60 feet wide, so that 
with a gallery in the main building, 35 feet wide, the 
total floor space is 177,000 square feet. Under the 
dome there iii an additional floor, 54 feet from the 
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ground, devoted to a roof garden. The span of the 
main trusses is 158 feet. The roof which they support is 
92 feet from the ground. 

The main entrance is surmounted by a dome, t6  feet 
in diameter and 132 feet high. On each corner of the 
main building is a pavilion or tower, 
50 feet square, covered by a dome. 
The roof is covered with Spanish 
metal tiles and glass. The building is 
surmounted with a series of flagstaffs, 
bearing national standards and coats 
of arms of the various States. The 
total cost of the building, which is con
structed of wood, iron, glass, and staff, 
was $120,000. 

The decoration is in bright colors, 
but the effect is not so garish as might 
be expected, and the building is withal 
very pleasing, and adds to the Oriental 
effect of the whole. 

In this great huilding thirty-eight 
nations have exhibits, so that the Fair 
can really lay claim to being a true 
international exhibition. The United 
States is well represented, while Cali
fornia is, of course, in the lead with 
her manufactures and the exhibition 
of her wonderful resources. 

Pilgrims from the remotest corners 
of the West coast flock to San Fran
cisco to behold the wonders of the 

J tieutifit �meri�al. 
tons is identical The process just described is repeated 
in the small cylinder. It is to be noticed that the 
water introduced into the first cylinder passes through 
all the stages and is always above the valves. It is 
claimed by the makers that this is a feature of much 

249 
meter of large air piston, 7% inches; diameter of trunk, 
.6% inches ; diameter of small piston, 2% inches ; 
diameter of trunk, 1-/0- inch ; diameter of steam pistons, 
672' inches ; stroke of all pistons, 4% inches ; revolutions 
per minute, 300 to 350 ; steam pressure, 43 pounds to 71 

pounds per inch. The following ad
vantages are claimed for this system : 
(1) The use of a low pressure to begin 
with reduces the loss due to clearance ; 
(2) the division of the work into four 
stages permits the air to be effectively 
cooled between the two cylinders ; (3) 

. the last stageS' of compression being 
effected by a very 8mall piston, it is 
easy to make the piston tight, and the 
space over which leakage could take 
place is reduced to a minimum ; (4) the 
whole machine can be taken to piece!! 
and put together again in a very short 
time ; (5) the delivery of the machine 
is independent of the pressure in the 
storage reservoir. 

The quantity of water atimitted 
amounts to about 15 cubic inches for 
every 200 cubic inches of compressed 
air delivered. 

This compressor has been specially 
designed for charging torpedoes, and 
has, we understand, been adopted by 
the French naval authorities for that 
purpose. 

great Fair. Among them are many of ••• 
the pioneer settlers, who for years have JUST ARRIVED AT THE FAIR. Sllvester's Hemedy against Dampne ... 

been hidden away in quiet hamlets, The process consists in using two 
seldom emerging from their retreats, and knowing but I importance in machines run

. 

ning at a high speed, be- I washes or solutions for covering the surface of the 
little of the wonderful growth and doings of modern cause then there is no danger of knocking a cylinder walls-one composed of Castile soap and water and one 
civilization. The a we and astonishment of these good end out, or brpaking a piston if too much water should I of alum and water. The proportions are three-quarters 
people on arriving at the Fair is well expressed in one chance to be admitted. I of a pound of soap to one gallon of water and half a 
of the photographic groups we herewith present. It is in reality a quadruple compression engine, the I pound of alum to four gallons of water, both substances 

• ,. I • final pressure attained amounting to 1,400 pound� per to be perfectly dissolved in water before being used. 
I�PROVED HIGH PRESSURE AIR COMPRESSORS. square inch. The machines are made in several sizes. The walls should be perfectly clean and dry and the 

The air compressor which we illustrate is one of a One to deliver 17'65 cubic feet of air per hour at the temperature of the air not above 50 degrees Fah. when 
type introduced and constructed by Messrs. Elwell stated pressure has the following dimensions : Dia- I the compositions are applied. The first, or soap, wash 
Fils, of Paris. We are ill- should be laid on when 
debted to the Engineer, boiling hot, with a flat 
London, for our illustra- brush, taking care to form 
tion and the following par- a froth on the brickwork. 
ticulars : This wash should remain 

The machine consists in 
effect of two, double-acting 
compressing' pumps, in 
which the air is compress
ed in four stages. The ca
pacities are so calculated 
that the pressures shall 
be equalized on each side 
of the pistons. The pis
tons are provided, it will 
be seen, with trunks, and 
the first stage raises the 
pressure to about 57 
pounds. In the second 
stage this is brought up to 
142 pounds, in the third to 
430 pounds, and in the 
f o u r t h  stage to 1,430 
pounds per square inch. 
The two compressing cy 1-
inders are cast together, 
with a casing or jacket to , 
contain water, in which 
are placed two coils of 
piping. The first serves 
as an intermediate receiver 
for the flrst cylinder, and 
the second coil, connected 
with the small cylinder, 
serves to cool the air be
fore it is delivered into the 
storage reservoir. The air 
to be compressed is drawn 
into the large cylinder at 
the top through eight 
valves in the cover, and 
kept closed by helical 
springs. A spray of water 
is introduced at the same 
time, while a small quan
tity of oil is drawn in from 
· the lubricator on the top 
of this cover. 

When the piston ascends 
it compresses the air in the 
cylinder. When a certain 
pressure has been reached 
valves in the piston are 
forced down, and the air 
then enters an annular 
space between the sides of 
the cylinder and the trunk. 
On the return stroke the 
air is forced into a coil. 
The action of the . two pis- IMPROVED HIGH PRESSURE AIR COMPRESSOR. 
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twenty-four hours, so as to 
become dry and .hard be
fore the second, or alum, 
wash is applied, which 
should be done in the same 
manner as the first. The 
temperature of this wash, 
when applied, may be 60 or 
70 degrees Fah., and this 
also should remain twenty
four hours before a second 
coat of the soap wash is 
put on. These coats are to 
be applied alternately un
til the walls are made im
pervious to water. The 
alum and soap thus com
bined form an insoluble 
compound, says Architect 
and Building, filling the 
pores of the masonry and 
entirely preventing the 
water from entering the 
wall. 

,., . '.-
A Mahocany Pavement. 

The dealer in hardwood 
who tenderly bandIes his 
stock of mahogany with 
kid gl{)ves for fear of losing 
a splinter now and then 
will undoubtedly be shock
ed, !lays the Mississippi 
V a l l  e 11 Lumberman, to 

hear that mahogany is 
being used by the Paris 
Municipal Council for road
ways. This sounds almost 
like a dream of oriental 
magnificence, yet it is true. 
A portion of the Rue �
fayette has been pulled 
up'and workmen are laying 
down blocks of real Brazil 
ian mahogany of a fit;te 
texture and color. It is, 
however, an experiment, 
as mahogany is dearer 
than other woods usually 
used for this purpose, but 
it is expected that the ! extra outlay will be more 
than compensated for by 

I the greater dU!'ability of 
. the mahogany. 



J tientifit �merital. 
Progress oC the Dell Telephone. is probably the sum to-day. Thus $6,000.000 more has 

The Committee on Mercantile Affairs, at Boston, gone into real estate, and the most substantial kind of 
Mass., was recently addressed by ex-Governor Long, property. 
of that State, on behalf of the American Bell Tele- That money has been expended in materials and 
phone Company, which asked the privilege of increas- labor, and has gone into the great work of the dis
ing its present capital of $20, 000,000 to $50,000, 000. The tribution of the wealth of the world 
address is full of interesting data relating to the tele- Next is the aerial equipment and exchange. The 
phone business, and we make the following extracts : wires are not all underground and cannot all be un-

The telephone is the most wonderful discovery of derground. Part of the work is still above ground. 
this half of the century. No invention for that period In the matter of overhead or aerial equipment and ex
will compare with it in magnitude, in extent and in the change there has been expended since January 1, 1885, 
largeness of the business which it immediately began $12, 349,OOQ-call it $12, 000,000, for it is probably that 
to do, and which hereafter it will continue to do. by this time, as the work is going on continually. 

At first, you will remember, it was a string with a Now you come to what is, perhaps, the most inter
piece of fiat metal at either end. It then developed esting and the most important part of the work and 
into a means of local communication, speaking from development of this invention, the one which strikes 
house to house or from street to street. Very soon its the imagination' with the most force, and that is the 
larger capabilities were seen, though many were development of the long distance telephone. The long 
doubtful with regard to its ultimate perfectiono)' value. distance telephone runs wide over the country, and 

In 1880, however, such was the recognition of the is entirely controlled and paid for by the American 
greatness of this discovery and of its possibilities for Bell. 
commercial and social benefits that application was It was a somewhat hazardous experiment, but just 
made to the Legislature for a charter, and a charter as soon as we began to talk from hflre to Lowell, and 
was granted. from here to Worcester, somebody said, " Why not 

The Legislature recognized, even at that time, ·the taik to New York ?" 
unusual value of the invention by incorporating. . the The effort was made, and the line was 'established 
company with $10,000,000 capital, which was ten times to that city, first working imperfectly, to-day working 
the amount allowed by the general statutes:' That so well that you can talk with a man in New York as 
charter provided not merely for the incorporation of I talk to you across this table. Then came the line to 
the company, but also. to a certain extent, the manner Philadelphia and other cities. 
in which it should do business. '.rhen came the desire at once to reach what is now-

It provided that it might do it directly, or carry it on adays the center of tHe universe, and that is Chicago. 
through local companies organized in this and other It required some courage and some faith (I ask you to 
States throughout the Union, which were its licensees, bear that in mind) to start that enterprise, and to ask 
and might take stock in such companies to the extent people to put their money into the attempt to establish 
of 30 per cent of their capital. talking with Chicago and at such long distances. But 

These local companies cover the whole length and the attempt was made, and to-day there is a perfect 
breadth of the United States, and the American Bell system of telephonic communication with that city. 
Telephone Company is doing business directly and also What does that mean ? It means 1, 200 miles, of cop
through those companies, its licensees. per wire from New York to Chicago. This wire is 

To'day this corporation, which Massachusetts copper, one-sixth of an inch in diameter, weighing 
created, which is a child of the commonwealth, and 435 pounds to the mile. One circuit to Chicago-that 
which in every way has shown itself worthy of its is, It wire there and back-tltkes 1,044, 000 pounds of 
parentage, is doing a work that embraces the whole copper wire. 
Union. and is bringing all the people of the United This long distance system is still, of course, in its 
States, or will soon bring them, within speaking dis- early infancy. It has been established for only two or 
tance of one another. three years. I cannot give yon the exact date, but it is 

From year to year, after the incorporation of 1880, of very brief establishment. 
the company went on developing its connections, en- There have already been put into it and other toll 
larging its plant, discovering. new methods of carrying lines an expenditure of $10, 000,000. 
on its work, at the same time creating a demand and When anybody says, " J  can buy a telephone for $2," 
supplying and meeting the demand, so that in 1889 it let me. lIluggest this to you : When you put that 
came here again, showed what it had done with its telephone to your ear, you are holding in your hand 
capital, what its business was, what the prospects for not merely a little piece of wood worth $2, but you are 
the future were, and asked for an increase. holding in your hand and are in touch with millions of 

In response, its capital was doubled, making the dollars of property for which honest money has been 
capital $20,000,000. paid, which furnishes the foundation for additional 

On the first day of January, 1885, the company, in taxation, and which has aided in the distribution of 
itself and through its licensees, had expended the sum the world's wealth by the purchase of material and 
of $31,000,000., That amount had been expended for the employment of labor. 
materials and for labor ; a great corporation had been Stand in New York City, and you can talk with a 
made subject to your taxation, and was aiding in what man in Boston to the east, in Chicago or Milwaukee 
is the real solution of the great present question of to the west, in Buffalo to the north, in Washington 
political economy-the distribution of the wealth of to the south. In other words, you are covering by the 
the world. sound of your voice an area which contains half the 

Since January 1, 1885, this company, through itself people of the United States. 
and its licensees, has expended $14, 500,000 in the one Consider what that means, and what the nature of 
item of subways and the cables contained in them, the enterprise is which puts half the people of the 
over $10,000,000 for subways or conduits underground, United States in speech with one another. 
and over $4,000, � for cables ; that is, these ,great Of coup;e, the long distance system must be extended, 
wires, which are woven together and run underground. and preparations are already made toward extending 
Let me ask your attention one moment to this matter it. You must extend to Kansas City. You must ex
of subways. tend to Omaha. You must ultimately reach San Fran, 

It was early found that, there might be some in- cisco. You must go down largely into these develop
tricacy of wires. You have wires for street cars and ing Southern States, cities like Atlant.a and Galveston 
wires for electric lighting in addition to these wires for and New Orleans, and still farther east and still far-
telephones. 

. 
ther north. 

To-day you are considering the question of putting Foot up these sums. Since January 1, 1885, there 
all wires underground. Let me remind you that the has been spent in hard cash. for real estate-I will give 
Bell Telephone Company, without legislative sugges- round figures-$6,000,000 ; overhead equipment and ex
tion, without compulsion from the Legislature, but change, $12. 50.1, 000 ; underground subway, conduits 
carrying its original and constant purpose of an and cables in them, $14,500.000 ; long distance and toll 
honest, true development, itself initiated the system iines, $10,000. 000. These make something like $43,000. 
of subways. It has spent since January 1, 1885, 000 which has been spent since 1885. 
$14,500, 000 in that one item, in audition to all previous Add the $31,000,000 spent before 1885 and you have 
expenditures. an expenditure in the neighborhood of $75,000, 000 

Next, a subway running through a great city termi- to which the commonwealth has never been asked to 
nates somewhere. It comes up to the top of the contribute a penny. 
ground It mU8t enter a building. You can see at .The company stands committed to the expenditure 
once that it is desirable that the company should not right aWIq of $10,000,000 more to perfeCt its existing 
have their subway, which had been constructed at this planS in the long distanl'e line, to say nothing of fur
enormous expense, come up in a building which they , ther needs. 
rent, which belongs to some one else, and which they As I say, there must be an immediate extension of the 
may have to part with. system still farther west and still farther south, to 

Therefore, in the development of this great enter- the great cities of the neighboring country. 
prise, it was soon apparent that it is necessary · for the Let me give you one or two illustrations of our 
company to own their buildings. They have erected growth. 
them in the various cities. For instance, in 1881, the year after the first charter 

They have one in Boston, on Milk Street, on which was granted, the number of miles of wire in use for 
they are paying taxes. It cost nearly $(000,000. They I' telephonic purposes on January 1 was 29,714 ; on Janu
have erected buildings in New York'and in other cities. ary 1, 1894, it was 488,521, more than fifteen times as 

In the one item of real estate, since January 1, 1885, large. Is that the end ? Ask yourself. Is that all, or 
they have expended $5,884.,� it $6,000,000, which is more going to be expended t 
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Take the number of miles of underground wire. 
That did not begin until 1885. Without legislative 
compulsion, of its own motion, the company then be
gan to establish subways, and on January 1, 1885, there 
were in use 1,225 miles of underground wire ; on JaI1U
ary 1, 1894, 115,000. In other words, about a quarter of 
all the miles of wire have been put underground since 
1885. 

Is that work going to stop ? Is that the en<L of it, or 
is it going on ? If it is going on, is not money ne
cessary ? 

Take the number of telephones in use. Starting with 
5,000, to-day there are 566,491-more than one hundred 
times as many. Is that going to stop ? 

How many people are supplied with telephones, nu
merous as they are to-day, valuable as they are in per
forming the business of your office ? Is this use going 
to stop, or is it going on, going to increase ? 

If it is going to increase, is not more capital neces
sary ? If it is, and it is a good, business which is devel
oped, shall the company have the capital, or shall they 
be told they cannot have it, and if they want more 
capital they must either shut up shop or go to some 
State that will let them have it. 

Take the number of telephone subscribers. In 1881. 
the year after the incorporation of the llompany, 47, · 
800 : to·day, 237, 000. 

Another interesting table is this - the number of 
talks. It is interesting for you to know how far people 
are using the telephone as a means of communication 
with one another. In 1884 there W<:lre 215,000,000 talks 
over the telephone. In 1893 there were 600,000,000 
talks ; in 1894, 650.000, 000. That is nearly 2,000.000 talks 
a day. One has to stop and deliberate to get into his 
mind such a sum. 

How many messages are sent over the telegraph 
lines ? My memory is that there are about 63,000,000, 
and the telegraph has been devel0ped a great many 
years. On the other band, telephone communication 
is in its infancy, and yet your telegraphic messages 
during the year are 60,000,000, while your telephonic 
messages are 650, 000,000. 

To subscribers, that has amounted to from 2 to 11 
cents for each message. You pay 30 cents for a talk, 
say, to and from Haverhill or Worcester, or even $2 
from here to New York ; but to telephonic subscriberR 
the average has amounted, on the average, to from 2 
to 11 cents for each talk. And you are not limited to 
ten words. 

You have two or three minutes' talk, and you know 
how much you can do in a very few minutes, unless 
you are unfortunate enough to be addressing a com-· . 
mittee aQd taking more time than you ought. In 
other words. tbe cost is reduced toward the cost of the 
United States mail. 

The number of persons employed will interest you ; 
that has increased, so that to-day there are over 10,000 
persons employed. 

At the building where we shall go in a few minutes, 
I desire to show not only the beginning of the subway 
and these enormous cables, but to call your attention 
to some details which are suggestive of the magnitude 
of the whole thing. 

Take, for instance, the switchboard In the city of 
New York, one switchboard is 264 feet long, at which 
sit the operators. Each operator attends to perhaps 
50 l'ubscribers. There are 10,000 subscribers in the city 
of New York. Any one of them, by ringing his bell 
and calling up the central office, can be put into com
munication with the other. 10,000. 

Gentlemen, think for one moment what this system 
already enables us to do. You will hear, as you hear 
with regard to other enterprises-I think less here 
than usual-complaint as to some little detail here or 
there ; but is there, do you feel, do you know, that 
there is in the community any real or general restive
ness under the existence of the telephone company ? 

Is it not. recognized as a great, a very great invention, 
and a matter of inestimable commercial and business 
convenience and value ? You can communicate with 
any part of the city, with any part of the State, and 
soon with any part of the United States. 

You send for your doctor and communicate with 
your lawyer. You communicate with your business 
partner. 'Your wife orders her groceries and talks with 
her friends. 

A man will growl, perhaps, because he has to pay 
twenty-five cents for a telegraphic message, because he 
has to pay twenty-five cents f')r a telephonic message, 
or whatever the sum ma'y lie ; and yet, ask him 
whether it is not of advantage that, staying in his 
home thirty or forty miles away, he has been able to 
communicate with Boston and perform an important 
piece of business, and thus save the expense of travel 
and the loss of a day's time, and he will answer at 
once that the advantage is worth everything to him. 

Who are the stockholders of this company ? There 
are 200,000 shares of stock. There are 5,277 stockholders, 
and of these 3, 721 are stockholders who have holdings 
of less than 25 shares each ; in other words, three
quarters of the stockholders in this great company 
have less than 25 shares each. 

We are asking the State to do something for its own 
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advantage. The corporation is paying into the State 
treasury $150,000 a year in the way of taxes. 

We ask you to retain this corporation in Massachu
setts, that its headquarters shall be here, that its em
ployment of a clerical force and of operatives shall be 
here, so that Mal!1sachusetts shall get the benefit of 
having its citizens employed, its supplies furnished 
from Massachusetts sources. 

.. ... . 
The Brilliance oC a Candle Flame. 

That the luminosity of a candle can be calculated 
direct from the dimensions of its flame is the rather 
striking theorem of Herr P. Glan, who gives the results 
of his measurements in the current number of Wiede
mann's Anna.len. The volumes of the bright portions 
of various candle flames were measured by taking the 
length by means of a scale placed behind the flame, 
and the breadth at various points by gauging it with 
calipers or compasses. These bright portions have 
approximately the shape of cones, each of these cones 
being penetrated from below by a truncated cone, 
consisting of the dark central portion. The difference 
between the volumes of the two cones gave the volume 
of the brilliant portion. Stearine and paraffin candles 
of various thicknesses, and provided with different 
wicks, were compared by means of a rod photometer. 
It was soon found that the height of the flame was not 
the only factor determining the brightness. A stearine 
candle of 5'88 cm. circumference had, on the other hand, 
a higher luminosity than another 6'49 cm. in circumfer
ence . .  But a determination of the ratio of the volume 
to the illuminating power showed that this ratio is very 
nearly constant, the difference between the actual 
luminosity and that calculated from its volume never 
exceeding 3 per cent. In other words, equal volumes 
of the bright flame of any two candles goive out the 
same amount of light. 

. e_ . 
'Soap Suds Cor Calming Wave •• 

The remarkable action of oil upon waves is well 
known. This phenomenon led the officerll of the steam
ship Scandia, of Hamburg, to make an experiment 
upon the same principle that was very successful, and 
tha t appears to 1111 worthy of mention. During its last 
trip to the United States the vessel. wbile in mid-ocean, 
was attacked by a very heavy storm. It then occurred to 
the officers to dissolve a large quantity of soap in tubs of 
water. Having thus obtained several hundred gallons 
of soap suds in a very short time, they threw it over
board in front of the ship. The effect was almost in
stantaneous, and the vessel soon began to navigate 
without difficulty. Her officers at once addressed a 
long report to the Hydrographic Bureau of the United 
States, giving an account of their voyage, the storm, 
and the means that they employed to still the waves. 
They conclude by saying that· although soap suds 
does not produce absolutely all the effects upon water 
that oil does, it at least suffices to break the force of 
waves in most cases. Besides, this method recom
mends itself to transportation companies careful of 
their interests. Soap suds is much cheaper than oil, 
and a relatively large quantity of soap can be carried 
without encroaching too much upon the space set apart 
for passengers and merchandise.-La Nature. 

• ••• • 
EOLIAN HARPS. 

The following experiment, although performed aslong 
ago as 1855 by Mr. Wheatstone at the Polytechnic Insti
tution, is of sufficient interest to reproduce. Upon the 
center of the stage were arranged, in a semicircle, four 
Erard harps, which, at the pleasure of ' the experi
menter, vibrated as if they were made to resound by 
invisible hands. To this effect, there had been 
fixed to the sounding boards of each of them 
four vertical rods of fir wood, which descended 
perpendicularly, passed through the floor of 
the stage and the ceilings beneath, and in the 
deep cellar of the Institution were fixed, one 
of them upon the sounding board of a piano, 
another upon the sounding board of a violon
cello, and the two others upon the sounding 
board of violins. Iu order to render it possible 
to interrupt the vibrations between these in
struments and the harps, the rods supportmg 
the latter had been divided at a few centime
ters above the floor. A revolving motion of 
the harps caused either their j uxtaposition 
with or their separation from the rod. 

This thoroughly scientific experiment was 
taken up under the name of Eolian harps by 
Robert' Hondm, who introduced several scenic 
modifications into it. A stage elevated in the 
very midst of the spectators was traversed by 
two firwood rods, which, after passing through 
the floor, rested upon harps placed in the 
hands of instrumentalists. At the command 
of the skillIul prestidigitator, two other instru-
ments, supported by the upper extremity of the rods, 
executed a concert whose success was immense, thanks 
to the.carerul and very elegant mise en scene. Certain 
operators further surprised their spectators through 
the pretended intervention of mediumistic spirits very 
much in fashion at the time.-La Nature. 

CARLI'S ELECTRIC CARRIAGE. 

The question of small automobile vehicles for streets 
and highways is at present the preoccupation of the 
manufacturers and inventors of all countries. The 
competition instituted by the Petit Journal will cer
tainly bring to Paris all the systems that have been de
vised for the solution of the problem-steam, gas, pe
troleum, and electricity produced by batteries or stored 
up in accumulators. This latter solution, which to us 
appears to offer the brightest future for an application 
in large cities that are provided with central stations 
of distributions 'Of electric energy, is, nevertheless, the 
one that answers the least to the programme drawn up 
by our daily contemporary, ane. too hasty and too abo 
solute conclusions must not be deduced from the check 
that electricity will necessarily suffer. 

We do not generally take a vehicle upon road ways for 

CARLI'S . ELECTRIC CARRIAGE. 

trips of 60 miles. For such journeys the railway is the 
proper mode of conveyance. But we do take a coach 
for making excursions, and visits and dOing business 
for a few hours, in returning sensibly to the starting 
point, a.nd it is for such applications, which are the 
most numerous, that the use of energy stored up in 
accumulators comes in. 

However this may be, researches in this direction 
continue, and we shall now make known to our readers 
a new electric carriage, of which a description has been 
kindly communicated to us by Prof. G. Milani, of the 
University of Pisa. The essential part of the descrip
tion that he setids is as follows : 

This carriage was constructed at Castelnuovo (Gar
fagnana) in the power loom weaving establishment of 
Count Joseph Carli, deputy to the Italian parliament. 
The Carli electric carriage is actuated by accumulators 
of the Verdi type, this having been selected because it 
posSesses a great specific capacity and can best resiSt 
the shocks always inevitable in a vehicle designed to 
run upon all sorts of roads. The battery consists of 10 
elements each having a capacity of 100 amperes-hour, 
say 200 watts-hour. There is thus at one's disposal 2 
kilowatts-hour. The model employed weighs 11 pounds 
and contains five plates. Under conditions of normal 
discharge, the battery furnishes a current of 5 amperes, 
say about a half ampere per pound. The plates are 
arranged horizontally in a wooden cage, are held in 
place by small bars of ebonite and are separated from 
each other by a fabric of paraffined jute. The whole 
is inclosed in small ebonite boxes hermetically closed 
by Itn ebonite cover, in order that the liquid may not 
slop over through the effect of jolting. The inventors 
have found it of a certain advantage to have recourse 

EOLIAN HARP EXPERIIIENT. 

vary in a large measure. Experiments have proved 
that the rapid discharge presents no inconvenience and 
leads to no alteration .of the positive surfaces. The 
rendering alone drops from 97 to 63 per cent, if we pass 
from a half to one ampere per pound of plates. The 
battery of 10 accumulators of the type described above 
confines an energy equal to 2 kilowatts-hour. The 
vehicle weighs but 350 pounds in running order. 

The motor actuates the hind wheels directly by 
means of g.earings. It absorbs about 550 watts and th(� . 
battery is capable of supplying it for a four or five 
hours' trip. The excitation is in derivation. The 
motor is capable of serving for the recharging of the 
accumulators, by virtue of the well known principle of 
reversibility. It is only necessary to apply a winch or 
a belt. There is a train of gearings between the axis 
of the motor and that of the wheels. By means of this 
gearing, it is possible, by turning a winch, to reduce 
the angular velocity of the motor from 1,000 revolu
tions per minute to 100 or to 30. On another side, a 
rheostat permits of varying the angular velocity of the 
motor from 1,000 to 300 revolutions per minute. It is 
thus possible to develop the greatest power correspond
ing to every speed, to run at slow speed upon ascend
ing roads, at high speed upon declivities, etc. 

For starting and for unforeseen obstacles on the way, 
recourse is had to an impulsion box that is held in re
serve. This consists of a system of rubber tension 

' springs that are stretched by revolving a small 
wheel, even during the running of the carriage. When 
an energetic impulsion is necessary, the springs are re
laxed by means of the foot, and prod uee upon the axle 

' an impetus equal to double the power of the mot.or I itself, and sufficient for a run of at least 160 feet. 
The Carli establishment, under the able superin

tendency of Mr. F. Boggio, is constructing two types 
'Of this carriage, one of them simple and cheap and 
the other more elegant and more elaborate in detail . 
It is the second type that is represented in our 
figure. 

We have cared to publish this note in order to well 
show that the electric coach, such as we conceive it, is 
not a utopia. The electric carriage of Mr. Pouchain 
and that of Mr. Carli are already realizing the majori
ty of the conditions necessary to this kind of exploita
tion. The questions of form will soon be solved by the 
art of the coach builder and that of the electrician. 

A few more improvements in accumulators, and cen
tral stations will, in the charging of coach accumula
tors during the day and a part of the night, have an 
important market that will improve their annual ren
dering as well as their present conditions of exploita
tion.-La Nature. 

.. � . ., .  
American Fire Arms. 

Some time ago we published the statement that the 
German Mauser rifle was an American invention, and 
we are now asked as to our authority for that state
ment. Those familiar with the facts are aware that 
Mr. Mauser, at the time the weapon having his name 
was invented, was a skilled mechanic in the employ of ' 
the E. Remington & Sons, Ilion, N. Y., and that. the 
first Mauser gun was constructed at the expense of the 
Remingtons, and under the supervision of their master 
mechanic. The Remingtons had an interest of one 
half or more in the invention, but Samuel Remington, 
who for many years represented the company in 
Europe, had such an unfortunate experience of the 
German government's illiberality.to inventors that he 
sold his interest in the gun to Mr. Mauser for $500. 
These facts fully justify our statement, referred to, 
that the Mauser is an American invention. The Lee 

rifle was also invented and const.mcted origin
ally at Ilion, and it furnishes the essential idea 
of most if not all of the rifles now in use in 
European arms, with the exception of the im
proved Chassepot or Gros. It certainly excites 
surprise in the mind of any one who is familiar 
with the history of small arm invention to find 
our government going abroad for its service 
weapon. The kingdom of Sweden and Nor
way, from one of whose subjects we obtain our 
new army rifle, was the first foreign govern
ment to adopt and purchase an American 
breech-loader, the Remington. With proper 
encouragement from the government our small 
arms manufacturer might hold the field against 
the world. The design and essential idea of 
the breech-loader and magazine gun, wherever 
it is found; is American. The machinery used 
in the manufacture of modern arms in all for
eign countries manufacturing their own arms 
is of American invention and in large measure 
of American manufacture. The machinery in 
the armories of Germany was manufactured by 
the Pratt & Whitney Co., of Hartford, Conn. , 
and the German workmen were instructed in 

to a system of very slow charging. To this effect, they its use by Yankee mechanics, sent out by that company 
employ very feeble currents of a d uration of from and remaining in Germany for one or more years.
twenty-five to thirty hours, and this permits of using Army and Navy Journal. 
primary batteries, This circumstance is favorable to • , • , • 
the best rendering and to the best rate of discharge of THE farmer in Japan who has ten acres of land is 
these accumulators, even when the external resistances [ looked upon as a monopolist. 
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RECENTLY PATENTED �NTION& 
Englneerlnc. 

VALVE OPERATING MECHANISM.-Ja
cob J. Moore, ChBIUbersburg, Fa. This "inventor bas 
designed novel means whereby the engine may be re
versed or throttled by the n.ee of a single lever and ec.. 
centrip. The construction is such that when the lever 
is adjiisted to its central position the eccentric will be 
adjusted to set the valve to shut off steam, and if the 
lever be moved either forward or back it will so throw 
the eccentric as to move the valve to open the port to ad
mit steBIU to one or the other side of the piston to prop
erly move it, to drive the engine forward or back. Du
plicate eccentrics, one for each side, wlll be needed In 
locomotives. 

Railway &ppllancell. 

CAR COUPLING.-Edward .J. Laban, 
Quincy, ID. In this coupler the drawhead bas the usnal 
lIaring mouth, but wlth its sides, top and bottom, solid, 
whereny the Interior coupling members are protected 
from the weather and the head rendered more stable and 
compact. The coupling i! effected by means of a gravity 
latch, working automatically when the drawheads come 
togethe.-, obviating the need of going between the cars, 
and the uncoupling may be effected from either the sides 
or the bottom of the cars. The device is extremely �
pie and inexpensive. 

SWITCH LOCK.-Samuel E. Bartlett, Red 
Bank, N. J. This Invention relates to Interlockmg 
switch systems for railroads, where the switch, signal, and 
sWItch lock are all operated from a tower. The new de
vice consists of a switch or bolt under the control of the 
o�tor ani adapted to engage the switch bar to lock the 
l!&Rle in position by au ingenious system of sliding plates 
wloiKh are engaged by the bolt. BY"this mechanism the 
operator Is prevented from locking the switch uuless it 
is In its proper position, and he cannot display the 
proper signal controlling such swltch nnleBB it is properly 
set and properly locked. 

FLANGER.-Thomas W. Macfarlane, of 
Ellensburg, Washington. This Invention consists of a 
novel device for removing snow and ice from the rails of 
rail way tracks, and is especiaJly adapted to remove the 
snow and ice usually left by the snow plow on the tops 
aud sides of the track rails. The lIanger Is secured di
rectly to the truck, and the cutter, with its attachments as 
the apron which throws the loosened ice and snow to one 
side, is operated wlth a piston rod connected with a cyl
Inder attached to a suitable air or SteBIU Supply. A 
coiled spring returns the mechanism to the normal posi
tion when the air or steBIU PreBBure is removed. 

UNDERGROUND RAILWAY CONDUITS.
Wilton F. Jenkins, Richmond, Va. This invention 
consists of a cylindrical tube or conduit the edges of 
which are formed in a pecoliar manner at each side of 
the slot to give the requisite thickneBB to resist the 
weight of tra1!ic in the street. Yokes pass under the 
conduit tube and secure the rails, thus obviating the n.ee 
of bolts or rivets to fasten the rail. This connection 
between the raJ] and the yoke is a universal one and 
enabteB the rail to be grasped at any point wlthout 
cutting holes in the raJ] or yoke. By the constmction of 
the overhanging walls and sti1leuiug web a vertical dis
tance from the top of the slot rail to the outer periphery 
of the cylinder is secured so as to allow blocks of pav
Ing material to be laid in snftlcient vertical depth close 
up to the slot rail so as to secure a substantial Ilnish. 

CONDUIT ELECTRIC RAILWAY.-Wilton 
F. Jenkins, Richmond, Va. This @hnple and effective 
device cousists of a conduit tube provided wlth two 
horizontally projecting arms carefnlly insulated and 
bent to receive the two conducting wlrea which are laid 
loosely In a receBB provided for them. A hook-Bhaped 
trolley is provided for each conductor which raises the 
wire from the support and is provided with a wlplng at
tach.{tent or pad which cleans the supporting arm at 
each paBBage of the trolley. 

ELECTRICALLY OPERATED RAILWAY 
SWITCH.·-Wililam S. Gavey, Brooklyn, N. Y. This 
switching device is Intended to be operated from a mov
Ing electric or other car. By an Ingenious system the 
switch may be automatically operated by a moving car 
so as to be thrown before the car reaches it and to be 
thrown back after the car bas passed, also to provide a 
switch system adapted to railways having numerous sid
Ings so that each car will turn its particular swltch, but 
paBB over the other swltches wlthout affecting them. 
The switching is done by electro-magnets, the current 
being obtained from an overl!ead trolley wire wlth the 
aid of a contact pulley. 

lJIlacellao8oua. 

AMALGAMATOR.-Nathan Leroy Raber, 
Corvallis, Oregon. This Invention consists of cells, 
which receive the agents by the electrolysis of which the 
mercury may be cleaned or puri1!ed, and a lead or similar 
conductor extended longitudinally wlthin the cell where
by an electrical discharge from end to end of the cell Is 
secured. Various other devices for regoIatlng the sup · 
ply of the quickening agent, the mercury, etc� are pro
vided. By the construction and arrangement of the 
several parts of the amalgamator the whole surface of 
the mercury at the point of contact wlth the thin stream 
of pulp is kept perpetnalIy clean and active. 

NOTE.-Copies of any of the above patents w:lIi be 
furnished by Munn & Co., for 25 cents each. riease 
send name of the patentee, tWe of Invention, and date 
of this paper. 

' 

OW BOOKS .urn PUBLICATIONS. 

A TEXT BOOK OF MECHANICAL DRAW
ING. Part III. Machine Drawing. 
By Gardner C. Anthony,. A.M. Tufts 
CoUege, Massachusetts : Published 
by the author. Pp. 50, 16 plates. 
Cloth. Price $1.80. . 

This is an excellent work. The treatise Is Intended to 
teach the practical application of the principles of pro
jeCti9D to the illustration of machinery, and to fnmlsh  
such' practical 6lt8IUples as 1IIIq serve for problems to 

the student and sm:geetlons to the dranghtaman. It Is 
really refreshing to see a book on mechanlcal drawing 
which gives the proper BIUOunt ot lettering and dimen
sions. ThepJates, wlth afew exceptions, are arranged so 
that they are visible while the text is being read; this Is 
the proper way of inserting plates and maps, but is un
fortnnatelya rarity. The whole work bears the stamp of 
being made by a thoroughiy competent and consclentions 
dranghteman. 

THE TINSMITHS' PATTERN MANUAL. 
Patterns for tinsmiths' work. By 
Joe K. Little. Chicago : The Ameri
canArtisanPress. 1894. Pp. ix, 248. 
Price $1. 

This work' treats in great detaU of the development of 
tinsmith's articles for the porpoee of cutting out the 
pieces therefor from the lIat metal. This it does 
elaborately, its pnrpose, evidently carried out, being to 
lay down general geometrical principles by which work 
other than that described In the book may be done. The 
text consists of a series 0[ problems well illustrated, and 
an excellent Index, wlth both pave and paragraph refer
ences, is a feature worthy of being noted. 

DAVID OF JUNIPER GULCH. A story of 
the placer regions of California. By 
Lillian Shuey, author of .. California 
Sunshine," etc. Chicago : Laird & 
Lee. Pp. 413. Price $1. 

CRIME AND PUNISHMENT : A NOVEL. 
By Fedor Dostoieffsky. Translated 
from the original Russian by Fred
erick Whishaw. Chicago : Laird & 
Lee. Pp. 456. Price 50 cents. 

THE EGYPTIAN HARP GIRL : A MYSTERY 
OF THE PERISTYLE. By " Quondam." 
Illustra ted. Chicago : Laird & Lee. 
1894. Pp. 292. Pric.e $1. 

PAUL WEIss. Ingenieur au Corps des 
Mjnes. Le Cuivre. Avec 96 figures 
intercalees dans Ie texte. Paris : 
Librairie J.-B. Bailliere et Fils. 1894. 
Tous droits reserves. Pp. viii, 344. 
Price $1. 
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attractive design. Mr. C. W. Melin, CIiicago, Ill� 
architect. 

·TM �frw 1...m4on under tIIU MtJdu OM DolI4r " """ 
fM" t4eh �; IIbout eight warda to " Iw. .t"" ... -
� m1Ut 1Je ree_ tJtpublwtion ojJlc. (U ... ri1/ (U 
7hundGti ""'"""" to "ppearintlle foilowiftll WUk'. u_ 

•• u. 8." metal pollsh. Indianapolis. Samples free. 
Stave machinery. Trevor Mfg. Co., LOckport, N. Y. 
Airoompre8llors for every possible duty. Clayton Air 
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The best book for electricians and begtnners In elec
tricity Is .. ExpeJ"!mental Science," by Geo. M. Hopkins. 
By mall. N ;  Munn &; Co., publlsbers, 36: Broadway. N. Y. 

Patent Electric Vise. What Is claimed, is time saving. 
No turning of handle to bring jaws to the \Vort, simply 
one sliding movement. Capital Mach. Tool 00., Auburn, 
N. Y. 

Competent persons who deSire .lIjfenclea for a new 
popular book. of ready sale, with handsome prollt, may 
apply to Mnnn &; Co., Sclentillc American office. 361 
Broadway, New York. 

..,.-send for new and complete catalogue of Scientillc 
and other Bookll for aale by Munn &; Co., 361 Broadway 
New York. Free on apDltr.atton. 

HINTS TO CORRESPONDENT!!. 
Namell and Addrellll must accompany all letters, 

or no a1tention will be paid thereto. TWs is for our 
Information and not for publication. 

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

Inq ulrlell not answered In reasonable time should be repeated ; correspondents win bear in mind that 
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though we endeavor to reply to an either by letter 
or In this department. each must take his turn. 
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Special Written Information on matters of 
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Bookll referred to promptly supplied on receipt of 
price. 

Mlneralll sent for elt8IUination should be distinctly 
marked or labeled. 

(5958) T. R. B. asks : Will you please 
state In your lID8Wer to my Inquiries of 24th what is the 
best size of wlre to n.ee for telephoue liues ' A. No. 12 
galvanized Iron or steel wire Is generally need for tele
phone lines. 

(5959) F. J. M. writes : Referringto arti
cle on .. Wind Pressure," in SCIENTIFIC AImuCAN SUP
PLBllBNT, No. 950. 1. Why should the wlnd preBBure 
'lgainst one side of a cube be less than upon a thin plate 
of same size ' A. In the thin plate there is a vortex 
formed at the back of the plate which prevents reaction, 
whlle In a thicker body, like the cube, the vortical space 
is ftlled by a solid, allowing the displaced air time to re
turn behind the cube and counteract the vortex made by 
the outwBId 1I0w of air at the front edge. The SBIUe ef
fect is oboerved under the same cCllditions in the move
ment of plates and solids through water. 2. Why should 
the wlnd PreBBure acting upon a hemispherical cup, when 

8. Two perspective views and lloor plans of a dwelling its convexity is turned toward the wind, be greater than 
rently erected at Rogers Park, Ill� at a cost of upon a lIat plate of equal diBIUeter ' A. The wlnd pres
$3,730 complete. A unique design. Mr. Robert sure Is leBB when the convexity is turned to the wind 
Rae, Jr., Chicago, Ill., architect. than when a plane surface or concave one is turned to 

9. A cottage at Morgan Park, Ill., 'erected at a cost of It. Convexity is a mistake In your question. It should 
$2,968 complete. Two perspective views and lloor be concavity. 
plans. Au attractive design, treated in the EnglIsh (5960) B. writes : 1. I would like to get 
cottage style of architecture. Mr. H. H. Waterman, some data concerning the small vanes In exhausted bulbs Chicago, � 1IrChitect. which are camoed to rtvolve by the &etlon of the hght. I 

10. The new St. JBIUes M. E. Church at Kingston, N. Y. think they are known as " Crookes' mill." What is the 
Perspective and plans. Arehitecls, MeBBrs. Weary minimum mtensity of I!ghl; at which they will revolve P 
& Kramer, of New York City and Akron, Ohio. A. It will revolve In the dark, provide(]. there is heat. 
Estimated cost, $70,000. Style of architecture, Its action does not depend on liIrht. 2. SDppose a 16 can
Romanesque, die power iBIUp were placed at a distance of 6 Inches 

11. Miscellaneous Contents : Vibrations of tall bnlldings. from the vanes, what would be the approximate number 
-Arti1Icial stone.-A simple and eftlclent dumb- of revolutions ' A. A 16 candie power lamp at a distance 
waiter, illustrated.-An hnproved woodworking of 6 Inches will revolve the vanes qulte rapidly, but the 
machine, illustrated.-The New Era electrical gas velocity varies wlth radiometers of diJferent forms. 3. 
burner, illustrated.-P. & B. Ruberoid rooting, Are they for sale, and at what price ' A. Radiometers 
sheathing papers; and paints.-Improved wood- are for sale by most dealers 10 physical instruments. The 
working machine, illnStrated.-Foot power mortil!- price Is from $3 to $5. 4. Has a description of them 
ing machine, inustrated.-A latge sheet metai cell- I ever appeared In the SOIENTIFIC AIERIcAN, and if so, 
ing, illustrated. ' In what number ' A. For information on Crookes' radio-

The Scientiftc American Arehitecls and Builders meter, we refer you to SUPPLEJI1INT, Nos. 13 and 26. 
Edition is issued monthly. $2.50 a year. Single copies, Price by mall 10 cents each. 
25 cents. Forty large quarto pages, equal to about (5961) W. S. R. asks : 1. Please ten me 
two hundred ordinary book pages ;  forming, practi- how to make a Gramme ring motor. A. You will lind a 
cally, a large and splendiiJ MAGAZINE 0"P ABCBITlCC- full description of a small Gramme ring motor In SUPPLE
TUBE, richiy adomed wlth elegant plates in colors and JI1INT 641. 2. Also how to make a two or three horse 
wlth line engravings, Illustrating the most interesting power water wheel for a brook wlth a fall of 12 mcbee 
6lt8IUples of Modern ArchitectnraJ Construction and and a force of 20 barrels per minute. A. SUPPLEJI1INTS 
allied subjects. 51, 380, and 704 contain descriptions of turbines for 

The Fullness, RichneBB, Cheapness, and Convenience various uses. You can Pl"llbably get the information you 
of this work haV& won for it the LABalCST CmcuuTION desire from these articles. 3. Is the -- Piano Com
o[ any Architectnrai Publication in the world. Sold by pany a rellable 1!rm '  A. We do not furnish inform-
all newedealen!. M1JNN & CO., PuBLlslllllBS, ation of this character. 4. How cai1 I make a galvlUlic 

861 BroadwB7. New York. bichromate battery to run 641 motorP A. For instrue-

© 1894 SCIENTIFIC AMERICAN, INC. 
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tions tor making bichromate battery, we refer you to 
SUPl'lJI)[]IlfT 792. 5. Is there any way to make a boller 
to run a one horse power engine 1 If so, how can I 
make it and where can I get the material ' A. For 
directions for making small boilers, see article on the su� 
ject contained In SUl'l'LElI[]tlfT 702. 

(5962) B. S. L. asks : 1. Why, when a 
person looks at an object through the large end of an 
opera gIass, the object appears smaller and at a great dis· 
tance ' A. The reversal of the glasses produces the ef
fect. the negative lens being then in front of the magnify
ing lens. 2. Will No. 21 double-covered copper wire 
give just as good results on the armature of eight-light 
dynBIUO, SUPPLEJI1INT 600, as single-covered No. 20. and 
thus Insure better illeulation ' And wlli not an addition 
of more wire on lIeld magnets give a stronger current , 
Also is' tire sheet iron disk armature core to be preferred 
to the wire core ' A. Double-covered copper is probahly 
to be recommended for the purpose named. The E. M. F. 
will be a little greater and the current will be a little leBB. 
There are certain ratios of resistance between armsture 
and field which are not advantageous. 3. Is it practical 
for an BIUateur to attempt the construction of a gas en
gine, and can you give me the addreBS of a 1!rm where 
gas engine castings are made ' A. A gas engine is very 
troublesome to build. You mIght addreBB gas engine 
manufacturers who advertise in our columns; but we 
doubt if any of them would fnmish castings. 4. What 
are the dimensions of coil and size of wire used on a coil 
to produce a spark one Inch in length , A. Exact dimen
sions of the Induction coil asked for cannot be given. 
Consult SUPPLEJI1INT 160 for Information In regard to a 
coil giving 1� inch spark. This can be rel(lliated to pro
duce a 1 Inch spark. 5. The formula for a good leather 
cement, also a good robber cement. A. An India robber 
cement is made of : 15 1:rBins of India robber, 2 ounces 
of chioroform, 4 drachms of mastic; tlret mix the India 
robber and chloroform together, and when dissolved the 
mastic is added in powder. It is then allowed to stand 
for a week or two before using. Leather and Pasteboard, 
Cement for.-Strong glue, 50 parts, is dissolved wlth a 
little turpentine In q. s. water, over a gentle1!re; to the 
mixture is added a thin paste, made wlth 100 parte of 
starch. It is applied cold, and dries rapidly. 

(5963) B. T. writes : 1. We evaporate 
from 2,100 to 2,300 gallons of water per hour In our 
bollers. What should be the dimensions of such a boiler 
or boilers to do that BInount of work wlth some degree of 
economy ' A. The evaporative power of a boiler is ap-

proximately given by the formula 1'833(_
S
_) � = 

2S+F 
pounds of water per pound 0 t fuel, I n which S is the 
heating surface and F the pounds of fuel, and e the 
evaporative power of the fuel Taking 6=15 we have 
10'448 pouniJs water per pound of coal. Taking this as 
representing your CRee, you will need a boiler to burn 230 
pounds of coal per hour, or aboot.20 square feet of grate 
or natural draught, and a heating surface of 200 to 300 
square feet. Conventional horse power of & boiler is not 
reliable. 2. What is the market value of mercuryper 
pound, A. About 75 cents a pound. 3. What is the 
weight of one cubic foot ofmercnry' A. 846 poundsatOOO 
Fah. 4. At what temperature will mercury start to evap
orate ' A. It evaporates slowly at ordinary temperatures. 
It bolls at 675° Fah. 5. Will mercury diBBolve In alcohol, 
ether, or any other oll or grease ,  A. No. 6. If mercury 
be put In Iron vessel, will it attack the iron ' A. No. 7. 
If mercury be heated to 200 or 250 degrees, will it give off 
any gas or fumes so as to endanger the petI!On handling 
the same ' A. It will slowly produce bad effects; the 
practice is an unsanitary one. 8. Have you a good book 
on modem bollers ' A. We can supply you wlth the 
following books : "A Mannal of SteBIU Boilers," by 
Thurston, price $5 by mall ; also .. SteBIn Boilers," 
by Rose, price $2.50. 

(5964) W. B. J. says : Can you inform 
me through your valuable paper how to mark line steel 
tools wlth acid, using a robber stamp, A. Have a plain 
border round the design,large enongh to allow a little bor
der of common putty to be iald around the edge of the 
stamped design, to receIve the acid. For ink, use resin, 
lard oil, turpentine, and lampblack. To � pound of 
resin put 1 teaspoonful lard oil; melt, and stir in a table
spoonful of iBIUpblack; thoroughiy mix, and add enough 
turpentine to make it of the consistency of printer's Ink 
when cold. Use this on the stamp In the same manner 
as when stamping wlth Ink. When the plate is stamped, 
place a little border of common putty around and on the 
edge of the stamped ground. Then pour wlthln the bor
der enough acid mixtnre to cover the 1lgnre, and let stand 
a few moments, according to the depth required, then 
pour the acid 01f. RInse the surface wlth clean water, 
take off the putty border, and clean off .the Ink wlth tur
pentine. Use care not to spill the acid over tJJe polished 
part of the article. For the acid, 1 part nitric acid, 1 part 
hydrochioric acid, to 10 parte water by measure. If the 
effervescence seems too active, add more water. 2. How 
are knife blades marked that have nBIUes on them ' A. 
Knife blades are sometimes marked in this way, but gen
erally the brand is placed on knives, et� when they are 
In a heated condition by a steel stamp. 3. Can cast iron 
be plated with aluminum ' If so, how can I do it ' A. 
Yes; copper the Iron, then deposit the aluminum, using 
the following formula: Fifty parts by weight of alum are 
dissolved in 300 of water and to this Is added 10 parts 
of a1nmloum chioride. The solution is heated to 200° 
Fob., and when cold39 parts of cyanide of potassium are 
added: A feeble current should be used. 

(5965) F. L. asks : 1. Are all alternat
Ing generators excited by a separate direct current ma
chine ' A. No. Sometimes theyareselt-exciting, having 
a commutator in addition to the collecting rings. 2. Is _ 
an alternating current ever need for arc lights or for ex
citing the lIelds of a dynBIUO ' A. It is often need for 
arc lighting, not for exciting dynamo lIelds. 3. Wlli the 
current alone be cut down by increasing the resistance of 
a coil or line, or will the voltage also be affected ' A. 
Increasing the resistance of the circuit will tend to in
crease the potential at the termlnJls. 4. Is the earth's 
attraction greater at a high elevation than at sea level ' 
A. No; it is iess. 5. How is the displacement or tonnage 
of a v_l or ship computed ' A. By various rilles, some 
arbitrary and some based on approximate calculation of 
the immersed volume of the ship. 6. How do the Illip
posed spiritnaIIstB and magicians perform the aick of lift. 
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Ing up a chair or small table by simply PIaclDg the hands 
upon them ? A. Sometimes a ring Is worn which has a slot In It. A pin Is driven Into the chair or table. The 
peJ,1ormer catches the pin In the slot . and so lifta the 
table. 

(5966) I. R. asks : 1. Can a storage 
battery be charged off an alternating circuit of 50 volts P A. It cannot be so charged. 2. What Is the difference be· 
tween themake·upand winding of an altsrnating and continuous current motor ? A. We must refer you to 
our SUPPLEMENTS which Illustrate the same. They 
are quite different. 3. How many storage batteries will 
it take to run a Stanley fan motor (made by the Electric Supply Co., Chicago) 10 hours daily P A. Two or three If the motor Is wound for them. Otherwise, many more 
may be needed. 4. Can a 2,000 volt arc continuous cir· 
cuit be tapped In such a way as to get a current of 50 
volts, and not be able to hinder the lights nor shortrclr· 
cuit the wires In any way ? A. It c n be done by put
ting In ashuntof forty times the resistance of the line included between Its connections thereto. It wlII If used 

� tend to Interfere with the service and will be very dan· 
gerous toadmitlnto a house. We advise you not to at
tempt It. 

(5967) A. W. S. asks : 1. How much 
wire and what size will be required to wind a 60 ohm 
telegraph sounder ? A. 903 feet of No. 28. which re
quires 2066'116 feet for a pound of wire of this sIze; or If 
you prefer, you can can wind with 568 feet No. 80, 3,111 feet to the pound. 2. Also for an Instrnmentof 150 ohms 
resistance ? A- 893 feet of No. 32. Of this 5Il63 feet 
are required for one pound. 3. What Is the advantage 
of silk·covered wire over cotton-covered for this purpose? 
A. Silk makes a better insulator and takes up less room. 
4. Can you recommend any book which treata on telegraphy ' A. We recommend "Modem Practice of Elec· 
tric Telegraph." by F. L. Pope. price by malI $1.50 ; .. Hand Book of Telegraphy." by T. D. Lockwood, price 
$2.50. 

(5968) B. B. M. asks : 1. Will a storage 
battery of 4 cells, each cell composed of 8 plates. 1�X3 
and 1·16 Inch thick, be sufficient to run a 2 candIe power 
Incandescent lamp for several hours at a charging 1 A
No. The plates are too small. 2. Is there any good 
metal of which the containing jars of a storage battery could be made, and which would not be attacked by the 
solution ? A. Lead will answer. 3. Which Is the best method for making the plates of a storage battery' To merely ronghen the plates. and allow the lead oxide to be 
formed by repeatedly charging and dIscharging In oppo· site dIrections, or to coat all the plates with red lead. or 
to coat the positive plates with red lead and the negative plates with litharge. A. This Is a very open question. For amateur's use probably the roughened plate. treated 
with nitric acid. and then formed, Is probably the best. 
In commerce pa.sted or porous plates are almost univer· 
sal In this country. 

(5969) J. G. says : Could you inform me 
what Is used by laundrymen to bleach clothes. besides 
javelle water, and also what they use to remove fruit stains from clothes' A. Make a strong solutionJof chIor· 
ide of lime (hypochlorite of lime-bleaching powder) in water. allow to settle.and draw off the clear liquid. Rinse 
the goods In clean water containing about5 per cent of 
sulphuric acid. and then pass them slowly throngh the 
bleaching solution. They should then be well rinsed in w.ater containing a little carbonate of sods. If the cloth 
Is much colored. It may be neceseary to ·  allow It to reo main for a short time In the bath. This Is the usual 
method of bleaching In laundries. 2. To remove fruit and wine stains from table linen. moisten with dilute suI. 
phuric acid and then rub with aqueous solution of suI· 
phite or hyposulphite of sods In water. or spread the stained part over a bowl or basin, and pour boiling water through It. or rub on salts of lemon and ponr boiling 
water through until the stain dIsappears or becomes very 
faint. 

(5970) J. H. B. says : Can you tell me 
how a soft solder can be made so that it can be used with· out acid? I want one that can be run Into sticks and used with a slight heat. A. Melt together In a crucible. 
at a very moderate heat. bismuth. 1 part ; tin, 3 parts by 
weight ; lead, 2 parts; and cast in slender sticks. You will need acid or some flux however. No solder Is made 
that will work without. except on very clean surfaces. 

(5971) M. L. writes : Is the hypotheti
cal ether supposed to be rigid or not? Can It be matter 
and be imponderable also P If it occupies space between the molecules, say of glaes, and vibrates freely among them, must not the molecules of ether be very much 
smaller than those of glaes. and will the molecular theory of matter admit of this condItion ? Why does glass transmit light. and wood not: , Are there any other 
theories of light. heat, and sound propagation besides 
the ether wave and air wave theories , A. The ether Is 
very imperfectly described, and c�t have the attri· butes dedned as In the case of perceptible matter. It Is 
not matter In the everyday sense, and Is not subject to the molecular laws of matter. No reason can be given 
for transparency except that certain bodies seem to ex· 
c1ude ether from the space they occupy. Wood however 
Is not transparent, from multiple reflection largely. Other 
theories have been advanced, but are rather more unsatis
factory. 

(5972) E. H. E. asks : What was the 
composition of the mixture called .. staff," used In the 
modeling of the statuary and In the construction of the World's Fair Buildings at ChiC8l(O ? A. Staff Is com· 
posed of plaster of Paris, alumina, Portland cement. mixed with glycerine, dextrine. and water; coarse bag. 
gIng or New Zealand hemp Is used to give strength. The composition varies according to the particular kind of 
work to be done. See the SCIXNTlFIO AMlmroAN for 
Angust 8. 1891, and March 18. 1893. 

(5973) Constant Reader asks : What is 
the color and general appearance of alnmlnnm as found 
In the raw clay. and Is It visible to the naked eye 1 Also, 
what Is the cheapest price that It has been marketed for' 
Are there any chances for a person to-day to try and dIs
cover a means by which to lessen the expense of the so
called metal ' A- Alnmlnnm Is not found In the me· 
taI1ic state. It cannot therefore be dIscerned in clay. The lowest price Is about 50 centa perponnd. There is a 
poeeibility of course of reducing the cost of extractIoD. 
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[See note atendof list about copies of these patents.] 
Abdominal supporter, A. H. Wade . . . . . . . . . . . . . . . ... 517,941 Air brake retainers. controller and arighter for, .J. K. Lencke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  517.956 Air brake retainers, controner and ar ghter for, Lencke & Mercbant . . . . . . . .. . . . . . .. .  c . . . . . . . . . . . .  517,9M Alarm. See Burlliar alarm. 
1;:l!:::1 ��::.r�.�()I�I����.��: : : : : : : : : : : : : : : : : : : : : : : : :  g�:� 
1nn��c����rJio'�c���:k :-l�u�;���.�·::::.�·\::::::: &l�:� A�e lubricator, j. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . ... 518,157 
�:r;ni';e���u��y &Rlchardson . . . . . . . . . . . . . . . .  517,1m 
1:l}�g.r::s:hfi�3t��rt . . . . . . . . . . . . . . . . . .. . . . . . . . . .  517

.936 Band cutter and feeder, combined. H. Paul . . . . . . .  51S,l59 
I:���,�·st·e����oim.m:·j ... ·::::.·.·.::::·.·.·: ·:::.:·: m:lllill 
�:���ISS:�cEI�g�J!;ef�g�' �tf: Camp ell. . . . . . . ... . 518,002 

1:��,rg:N:'�: �lItoR: .���I.�:::::::: : : : : : : : : : : : :'.: il�:m Bearing, wheel ball, S. Elliott . . . . . . . . . . . . . . . . . . . . . . .  518,138 
G:�j.,I�tc�!i:j,t8.r�iu�l�g�}ft8pen.iiig: 'j: P: Day:::: m:w Bell, door, .J. R. Sautter . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 5ll!,(J77 Bench. See Wash bench. BICYCle gear case, A. M. Moore . . . . . . . . . . . . . . . .. . . . .. 517,959 
GI���l: f���tgk j�tr.g=I:Ok.·. �����:::::::.::: m:� Bicycle whee!. B . .J. Bragdon . . . . . . . . . . . . . . . . . . . . . . . .  518,090 Billiard ball. \j. H. Burt . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 517,972 Billiard or other cnes, chalk holder for. C. A. Knauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51S,068 Bird trap. A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,173 
�U: ����:�!::���·e�.,��%�¥>���miir::: :: ::: �llm 
ml�e��a�tw�·L�!�h�·. �'. �?�I�����::::::: ::: m:� Borlllll machlne • .J. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518,195 
Imll:,t!'tJ���·� • 

.JV�B=�?�::::::::::::::::::·:: gu:rJ Bottle stopper. C. F .  Moller . . . . . . . . . . . . . . . . . . . . . . . .. 517,958 
I�m: :tgNgr:.·�: �: iR'll:�'§��wm .. ii: :::::::::::::.: �Z:fm Box blanks, machine for making, Knudtson & 

Ubri . . . .. . . . . . . . . .  , . . . .  .. .. .. . . .  . . . .  . . . . .  . .  .. .. . .  . . .  518,038 110:1: nailing machine. W. S. Dolg . . . .  . . . . . . . . . . .. . .  518,002 Bra e. See Car brake. Pressure brake. Vehicle brake. Brake af,paratus, fiuld�ressure, J. K. Lencke . . . . . 517,953 
I�c�e :.,':tcfd���:,e&. N: 'Ii::-���: : : : : : : : : : : : : :  ilNMl 
I��� !:}.':,\ln�=�1ti."FiimiioiiZ:: : : : : : : : : : : : : : : gl�:� 
I��a�:- 3:.I�!:m;.ii::: : : : : : : : : : : : : :: : : :: : : : : : : glNM Brooder, S. Q. Duncan . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  51S,003 Brusb, H. B. Ashton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 517.99i Brush. paint. G. A. Krichbaum . . . . . . . . . . . . . . . . . . . . .. 517,868 Buckle, A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51S,113 Buckle, 1). L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51S,I25 Buckle, wire suspender, .J. F. Molloy . . . . . . . . . . . . . . .  517,S75 
���\':,"g�b�el'���!:'b�e�:.�����:::::::::::::.: gl�:ifl 
��tge�\�:::::.,\fn'!,�\\�'!i e�·s:n.��.��:::::: :::.: �lt� Cane strips for splicing, machine for scarfing ends of, H. B. Morris . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . .  517,876 Car brake, Chandler & Dale . . . .. . . . . . . . . . . .. . . . . . . . .. 517,916 
���:,�Yi�t':..��ta��::::::::::::.: : :  gU;:ft 
g� :��ll:: �: �.Ft£�io;;: : : : :::::: :·:::::: : : : : : : : :  gl�:M8 
8� ��;:K���'\v ?'v���i'i�iiit.:::: . ':.: '.:'::::::::.: .:::: gU;m 
8:I��:�: �r�FriI��ay:E:J':iiDitiii: : : : : : : : :::·:.: m:� 
g�lf�;l:.g1.�����':��· . .  ��d.���.�. ����?�:: m:= Carpet fastener • .J. A. & C. F. Korb . . . . . . . . . . . . . . . . .  51S,l93 
8:l:.�ri'J"g:f;!i �e�fi���gkiiin .. r::::::::::::: ��:�W Casket trimming table, T. B. Hennessy . . . . . . . . . . . .  517,976 Caster. tronk. G. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 518,00i Chair. See Convertible chatr. High chair. Chalk sharpener, G. Hal, . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 517,922 
g���.e!a[�f.'b��� � �i�;,.�.:::: : : : : : : : : :::::::: �t�� 
8li���i ��\���E:J:;,.:�·�:·.·.::::::·.·.::·.:::·::: glt� 
8l=er�'e�e����a�reaner. 
8l�&"��:e-.'ia�J.ii:� g>n: ·BroWii::::::::::::.: 5U::M Clutch. machinery, W. D. But. . . . . . . . . . . . . . . . . . . . . .  518;001 Cock. Safety gas, Cinl & Malwald . . . . . . . . . . . . . . . .... . 51S.091 Coin.recelvlllll apparatus, C. C. Clawson . . . . . . . .... . 517,S(() Compressor or vacuum pump, Trump &lBweet . . . . 517,903 
gg���:"�������llJ��c1i'o�I��.:: : : : :::::::: gttw: Confectlo� machine for moulding, F. W. Fix . . . .  518,059 
gg��:-Ar�ie c�ir����'l3'liicii98ier::.·:.·::.·.·::.·::.·.: m:iflll Corkscrew, E. Becker . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.018 COrkscrew. F. H. La Pierre . . . . . . . . . . . . . . . . . . . . . . . . . .  518,00; Cot�'k f�:f �j¥: s:�':J�¥�f!1. 'lml':J8I��AW�: 511,9!MI Cotton gin breast. A. Schulze . . . . . . . . . . . . . . . . . . . .. . . . 511,937 Coucb, folding. N. Shulerud . . . . . . . . . . . . . . . . . . . . . . . . .  511,891 
�&'�n�"d�;:I�'f., ,:e��'lfrosSley . . . . . . . . . . . . . . . . .  518,180 
g�(m��:Or':'����I�c1irt�e�.�?I���.n: : : : : :: : : : : : : : : :  tl�:�� Cultivator and drIlI, combined drag bar. W. Hull. 517,920 Cultivator and marker. G. W. Murray . . . . . . . . . . . . . .  517,961 
8:!�f��.or ��ld'ifa'?d ���.Og'tioii· cutt.9i= .. .  ·Heei 518;107 cutter. Meat cutter. 
b'!�'i,';;r����?'T,:'Jtrs�n.�����: : : : : : : : : : : : : : : : : : : :  m:� Dental handPlecesS. H. Brooks ... . . . . . . . . . .. . . . . . . . .  518,175 
B:�h�\�ft�y,r.; �st;��G:coiIiWi: ::::: ::��: g�:&y Display rack, S. P. Denison . . . . . . . . . . . . . . . . . . . . . . ... 518.09l DlsRlay rackb O. M!lIl:enau . . . . . . . . . . . . . . . . . . . . . . . . .. . . 517,873 
B�ll��gdy:,a�o�n�h�' :au���t't-�r of.' iWisi; 'J.' C: 518;176 

Taft. . . . .  . . . .  . . ..  . .  . .  . .  . .  . . . .  . . . .  . . . .  . .  . .  . .  . .  . . . .  . . .  51S,205 Dynamos to car axles, connecting. Biddie & Ken' nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 517, Electric fountain, F. P. Sbanafelt . . . . . . . . . . . . . . . .  . .  Electric motor, E. T. Greenlleld . . . . . . . . . . . . . . . . . . . .  
l:m� �o;��';pp�i:��rb:'j;'xmoid::::::::::::: 517, Electric switch, A. T. MaCCoy . . . . . . . . . . . . . . . . . .. ... . 517, Electrical contact mechanlsm,.J. F. Blake . . . . . .. .. 518, 
�l����'i't!!.�j�:��bl�, �J8:�,!;: &; ·iiOOi':.:·:.: :.:: �u: 
lljl��t�gl?11� ��li:",;tl�'-l!'lie�����: : : : : : : : :  : : : : : g� 
lljl��.:;.'�r.I�ea8�:r::':v�i:.oepfner . . . . . . .. . . . ... 518, 
EnamelinJl sbeet iron ware, T. ZwermanD . • • • . . . . •  51'1,992 End gate fastening device, C. A. Anderson . . . . . . . .  517,912 Engine. See Gas elllline. Rotary engine. Rotary steam elllline. Steam engine. Envelope, safety. Horr & McFall . . . . . . . . . . . . . . . . . . .  518,189 Envelopes, letters, etc., fastening device for, G. F. Lemmon . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  51lI,109 Fastening device for tubs, boxes, etc., F. T. Bra-dish . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  517,836 Feed mlll • .J. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,123 Feedwatel' heater, J .  G. Calvert . . . . . . . . . . . . . . . . . . .. 518,019 Fence. E. A. Goehrlng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  517,921 Fence, portable, B . .J. Leslie . . . . . . . . . . . .. . . . . . . . . . . .. 51S,039 Fence macblne, wire, V. T. Briggs . . . . . . . . . . . . . . . . . .  517,937 Fender. See Car fender. 
�Ut�r�naEff{q��8, 1�ns': ���i'J'�g�: .��.: : : : : : :  m:� Finger protectol', C. H.  English . . . . . . . . . . . . . . . . . . . .. 518.027 
�':':": E. t:�fer:: : : : : : : : : : : : : : : : : : : ' : :� : : : :::: gl�:l Fire escape, E. Lawton . . . . . . . . . . . .. . . . .  ; . . .  ; . . . . . . .. .  517,872 
J:��f:c":p�"a��t�!:"�.�: �h��·.��:::: ::·.::::: ::·: Eltlffi Flask. See Miner's flask. Flax straw, composition for degumming. H. B. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517.1105 Floor, Illumlnatlnll. E. L Ransome . . . . . . . . . . . . . . . .. 518,00i Flour, etc •• machine for mixing. weighing, and 
Fo,fna��'d�;lEll:-.,r.T�foUiiiaiii:" ' ' ' ' ' ' ' ' ' ' ' ' ' ''' 618,18! 
Furnace. See Boller furnace. Regenerative fUr

nace. 

�nr:�:::t.k�::�E.TF?¥',:I:;;Ii:::: : : : ::::. B Furrow opener and stalk Imocker, combined. G. W. MUr1f . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,9!MI 
�".f:n 1::.";1em���'b�ew. Runck .. . .. . . . . . . . . . . . . 517,888 Gas apparatus, T. "urley . . . . . .  , . . . . . . . . . . . . . . . . . . . . .. 518,lEl Gas apparatus.."C. E. White . . . . . . . . . . . . . . . . . . . . . . . . . .  517,910 
Gas elllllne, J. 1>. Caree . . . . . . . . . . . . . . . . .. . . . . . .  518,l'1'1. 51lI.178 
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Gas generator, D. Steams . . . .. . . . . . . . . . .. . . . . . . . . . .. 51S,ID2 l speed and power regulator for motors. H. B. Gas governor, statlon, .J. HawkYard . . . . . . . . . . . . . . . .  518,143 Gale . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .  518,062 Gas holder and �Urlfier. D. McDonald . . . . . . . . . . . . . .  51B,l14 Spike drawlDg bar. L. Landreth . . . . . . . . . . . . . . . . . . . . .  51f,977 
8:t�r ����g����to�h%;,:';:'ie: . . . . . . . . . . . . .  617.800 ��':;'l;,::'::��t�.;"��l��r: �: .�:. ������!�: : : : : : :  g)tM3 Generator. See Gas generator. Steam generator. Stand. See Photograph stand. Steam and hot water generator. Steam and hot water generator. D. A- Dickinson. 51S,184 Governor for electric or other motors. N. S. Steam engine, C. T. Porter . . . . . . . . . .. . . . . . . . .  511,!I82, 517,983 
Grafne��:va:ior;web"r·&;H&iTi8(in:::: : : : : :: : : : : :::: gU:l:i ��:!:: :��:i� �;�lr,;i;ce:c:w. HiCk.' ::::::':.: �N::lJ Gun embrasure jOint. CJMartln . . . . . . .. . . . . . . . . . . . . .  51S,lIi5 Steam generator, A. F. Gillet . . . . . . . . . . . . . . . . . . . . . . .. 518,101 Hammer. lath and shingle, W. A. Wiley . .. . . . . . . . .  517,911 Steam generator ... G. Zahlklan . . . . . . . . . . . . . . . . . . . . . . .  518,016 Hand bag, lady's, M. E. Hoyle . . . . . . . . . . . . . . . . . . . .. .  518,034 Steam motor,.J. n. & .J. D. Lucas . . . . . . . . . . . . . . . . . . .  517,981 Handhole plate •• device for fastening. N. W. Steam, superneatlng, W. Schmidt . . . . . . . . . . . . . . . . . .  518,162 
Ha:J::.�t. s,;,,'Tooi'Ii8ndlii: ' Ti-iink ii .. n.n .. :· · ·  .. · · ·  517.

885 �=!::I�:�j,�h��:.at..�e�'ki:i:ie· Viltt:::::::::::::. ��:� Harvester, com, .J. Anderson . . . . . . . . . . . . . . . . . . . ..... 517.800 Stereopticon, E. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518,1lU 
Iffi�g:%�1. "B.lca1f.;s�·. ��������:: :::::::::: ::: ::.: il�:= Stof���::r�.I'a�\Fro�t';,�EI.� ����.���.���.I�: 518,029 

H:� ffir.,�r b�Bag:'�:��·. '. '. : '. '. '. : '. : : : �'. ::'.:: : ':. : : '.:::: gH:� ��g��!�ld�':,�, lcitg" �t':i��er: . . . . . . .  • • • • . .  . . .  . . .  • . . .  517.929 
Hay rake and loader, C. E. White . . . . . . . . . . . . . . . ... . 51S,005 Stove, lamp, C. S .  Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518,127 Hay unloading device, F. A- Killpack. . . . . . . . . . . . . .  517,887 Stove lifters. etc. , device for suspending. Bald-.l[:��h�e�· i';e���\!" iieai9i=: . . • •  . .  • . . . . . .  • •  . . . .  • 517.920 Sto;:' �:f:::,t:��,rbriCk iioider'for:'iL Eiben'::.: ztJ:liJ Heel • .J. W. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 517.96Ii Street sweeper, W. H. Walls . . . . . . .. . . . . . . . . . . . . . . . .  518.168 Heel cutter. A. McDowell . . . . . . . . . . . . . . . . . . . . . . . . .... 51S.043 SllIIar relining apparatus • .J. Lacb . . . . . . . . . . . . . . . . . . .  518.152 
.l[:��e�h:�r:M?G�,;:;�����: : : : : : : : : : : : : : : : : : : : : : : : : : :  il��� Swlir!liw�;:wW�g�lt switch. Electric switch. 
Hlnge. loc , Z. B. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518,021 Switch stan� automatic, .J. W. Murray . . . . . . . . . . . .  517.87S 
�g���'1:'�g��ri�i��tgg��ft��!e �o�t<':wett. 517,

869 �:��efr�,:',elea'i"�e�t!'�:rd ���r�:�I!::::t�fa\��:k
��p��¥���:iiiom8iic iii';;'iioi.ill.iii for tii,i 518,044 Tel��'f;o�'; f..iw�"Jiii;,r::i: &'Ii: 'M: G,;odm8n·::::.: �:� aelivery of. Dickinson & Macculloch . . . . . . . . . . .  517,847 Thistles. composition for exterminating Canada, Indicator. See Railway time indicator. . R. B. Hnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 517,861 Inkstand, W. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5IS,086 Thrashing machine bandjcutter and feeder, J. W. 
�::�':'t'iutr��hr�!�W: f.cB�::'::::::: .::: :'::.: gl�fGA Thr!�6'I�': machin" S,;Jf:fOOi'er: it: 'L:i:ieiinison' : gu:m Keyboard. �ranSPOSlng, A. Marcy . . . . . . . . . . . . . . . . . . .  517,874 Tile rooOng, G. H. Babcock . . . . . . . . . . . . . . . . . . . . . . . .. .  517;s33 Kiln. See Brick kiln. Brick and tile kiln. MulDe Tires. machine for making shoes or covers for 
KIl�i::r bumlwr brick. ottery. etc.. S. K. Smith. 517,893 Tol�:����.�.Cc����::::::::::::::·::::::::::: m� Kltcben cablnet, .J. H. leys . . . . . . . . . . . . . . . . . . . . . . . .. 518,150 Tool handle .... W. ;T. Johnson . . . . . . . . . . . . . . . . . . . . . . . ... 518,106 Labeling machine. E. E. Eucbenhofer et al . . . .. . . . 517,91S Toy, W. H . ... lIne . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,926 Labeling machine, A. L. Stevens . . . . . . . . . . . .  517,896, 517.897 Toy, Imockdowu, H. S. Kerr . . . . . . . . . . . . . . . . . . . . . . . . .  I>1S.06'l 
t::la�:.g�P.!:y ':'lh!Ii!i •. ����n.�.::.:.:::::.:::: �m�� ��'%in2::e �.:::�:�':r�e��':n��: Steam trap. Lamp. electric Incandesceut. J. E. Crlggal . . . . . . . . .  518,179 Trolley, Ice cuttinl:. R. ' W. ThompsoD . . . . . . . . . . . .. .  51S,015 
I:::'�:�:es���l8g����m·ooiiaiit8iii'ior;A: 517

.889 ¥r::::N'��'3r.,�IS�eCr-'g-u�h�:�����:::::::::::::·:.: iU:r: H. Morton . . . . . . . .. . . .. . . . . . .. . . . . . . . . . . . .. ... . . . .. 51S,007 Tuyeres and pipes, machine for forming, M. L. 
�t!:'�:g,��lr:r:i Eo �lsih"ii"iili";;C::::::::: tl�:rJ Typ�I�::T;,iid' ;,ppar,itit;j for C.ii.irinii the' iirliii� 518,1

69 Lawn edge trlmmer�. F. Wagner . . . . . . . . . . . . . . . ... 517.� Inll surface of cast. M. M. Gillam . . . . . . . . . . . . . .. . 51!!,063 Level attachment, spi'it A- Schnell . . . . . . . . . . . . .... .  5 7,\135 'I'ypewrlter cabinet, H. T. Conde . . . . . . . . . . . . . . ...... 517,S43 Lime light oy;paratus, w .  Lawson . . . . . . . . . . . . . . . . . . .  517,870 Valve and �int. C. S. Bavier . . . . . . . . . . . . . . . . . . . . . . . .  517.914 
t��·�e�er.o:��::,8ii.; dOD':: i:sciin';j>i:::::::.:: �l�:m Valri."si�£:in�n�Yi�rp�:� l'l�s�:1n fn�e':��.I��. �� 517,895 Locomotive, electric, W. Lawrence . . . . . .. . . . . . . . . . .  518,006 Valve, center, C. Bahret . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518.172 Locomotives. method of and means for Speed . Valve device, W. A. Drewett . . . . . . . . . . . . . . . . . . . . . . . .  518,026 regulation of electriC. C. E. ElIlIll'Y . . . . . . . . . . .... 617,!Wl Valve device for duplex engines, W. A. Drewett. 518,025 
Log barlflng macblne, W. W. & F. N. Trevor . . . . .  617,990 Valve, enldne, W.H. Jenks . . . . . . . . . . . . . . . . . . . . . . . . .  517.863 Lubricator. See Axle lubricator. • Valve for air brakes. releasing • .J. G. Sarvent . . . ... 518,199 
t����r�l b�le���as ... daY· &; Weave'.:::::::::: g�:� vall'i..1�l. .���:�.���� . .  ��.�����' . .  �����I.I��, 

• •  �:. 51S,149 M8Imet. permanent. A. T. Collier . . . . . . . . . . . . . . . . . . .  518,092 Valve. pressure reducing. G. M. Davis . . . . . . . . . . .. .  518,CX:O Measuring Instrument, L. M. Hodge . . . . . . . . . . . ... . 51S,I03 Vaporizer for hydrocarl)on motors,.J. H. Knight .. 51S,151 Meat cutter. rotaryj L. T. Snow . . . . . . . . . . . . . . . . . . . . .  518,lU7 Veblcle, C. H .  stratton . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  517,988 Me=��:��.':': . . .  ��.�.������.�� •. � •• �. :�I: 518,161 �:BlgI:s����t��r��8e�:.�· ��'!��:::: .. ::: .. : .. : ��;::8 lL�ty ��sF��Jt::,'ilt· H. Dudley . . . . . . . . . . . . . . . . . . .  517,975 Ves:.�\s� . ?����l���.�. �.���.��� . .  �������: .�: 518,828 Mlner's fiask • .J. Zweig . . . . . .. . . . . . . . . . . . . . . . . . . . .. . ... 51S.203 Vessels, lee wing for, N. C • .Jessup . . . . . . . .. . . . . . . . .  517,864 
�g��'!;IWr�n��w:'R:wlii:iur:·:.::::::::::::::::::: �[� �:�������}[�r.:'ili:.'l;ar��o'r�g:·W:H:·For: 51

7,984 Mortising macblne, G. Weldon . . . . . . . . . . . . . . . . . . . . . . 517.906 rester . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . .  518,186 Motor. See Electric motor. Gas or bydrocarbon Warming safe, Maag & Hom . . . . . . . . . . . . . . . . . . . . . . . .  518,lU2 motor. Rotary motor. Steam motor. Washing apparatus ... W. Arnold . . . . . . . . . . . . . . . . . . . . .  51S,(B1 Motor.M.C. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 7,856 Washing machlnei Y. Cermak . . . . . . . . . . . . . . . . . . . . . .. 517.839 
Mt':::. 1<,!!,':! �;n�:s::,'f.��e..�. �g;.st?llf:iii.;b:: 518,012 W'1�l'A .���� .: . .  �.����i�: . .  ����. �� .. � 51S,1M ardson . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 6 117 Watch, .J. W. Neunamaker . . . . . . . . . . . . . . . . . . . . . . . . . .  517,882 Nut lock, BoyeDs & Burkholder . . . . . . . . . . . . . . . . . . . .. 6 tu9 Watchcase pendant. W. S. Richardson . . . . . . . . . . . .. 617,933 Nut lock, W. G. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Water closets, etc., valve for, T. H. Keyworth, Nut lock. E. H. Tbalaker. . . .. . . . . . . . . . . . . . .. . . . . . . . .. .Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51S,(J()( Oar. A. H. Bums. . . . .  . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .. . Water gauge, F. M. Ashley . . . . . . . . . . . . . . . . . . . . . . . . . .  518;171 Ore sepal"ator, G. Doerftinger. . . . . . . . . . . .  . • • • .• . • •  Waterproofing fabriCS, compound fOf, E .  J. Ores, apparatus for the concentration or sepa· Knowlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  617,927 ration of. Stuckey & Arthur . . • . . . . . • • • . . . . . . . . . •  518,082 Welghlllll and measuring machines. register few 
�:�: rlr:c{��'l:i·tii.ke: ·R:·ii:&·i:i:c:Ci-i.iii.;:: &W:� WIt��fu,�\'1��'; ... nkIin:::::::::::::::::::::::::::: gl�:� 
;�Pt��BIi,.!p�g.?�':"8�'KrinkDiaii:::::::::::::::: m;� �1��g� ����:':.eJ.tlt�r:��,:.·f&!6�.��·::::::::: gl�:� Percussion tool, W. E. Glbb . . . . . . . . . . . . . . . . . . . . . . . . .  518,032 Wire coiling apparatus, H. Polte . . . . . . . . . . . . . . . .... . 517,964. Phonograph operating attachment, A. K. Keller .. 518,190 Wire galvanizlOg apparatus, G. M. Wright . . . . . . . . 518,048 Phonograph operating machine, A. K. Keller . . . . .  518,191 Wire stretcher .... G . .J. Cline . . . . . . . . . . . .. . . . . . . . . . . . . . . 517,842 Phonollt'8ph operatlngmachlne or attachment. A. Wooden pipe, JJJ. T. Wheeler . . . . . .. . . . . . . . . . . . . . . . . .  617.909 

K. Keller . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,192 Wooden ve88els, manufacture of, T. K. Parrish ... 518,158 Phono�aphs, attachment for automatically ope- Work holder, M. P. C. Hoo�er . . . . . . . . . . . . . .. . . . . . . . .  517,BOO 
Ph��g�:j,��l�::�� 1: fi?v.""RliDdoij,ii: : : : : : : : : :  ::: : g�:Wa ��!��'t� b���evO"ri'�:�t�en·c�: Lasher et aI . .. . . . .  51

BJ(8 Photographic dark box, A. D. F. Randoll!h . . . . . . . .  518.074 Wrench, .J. A. Lowe. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  618,011 Photographic developing tray. A.  D. F. Ran-d.olph . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . .. . . .. . .  51S,!J!5 lano action, F. W. Krlngel . . . . . . . . . . . . . . . .. . . . . . . . .  517,951 lano, chlld's, G. Schomlg . . . . . . . . . . . . . . . .. . . . . . . . . . .  51S,200 
ilfelD l:l':tal a��k�':fr�:ri\:'n"l '!-n!Ii��eto"rerpiie8' ·o� 51S.163 

ca'(;les, D. Neale . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .  517.800 Pipe. See Wooden pipe. Pl&:������� �X'f��'n� ��I���,: 'ciosiiiti:J': 517,852 
Riling . .  . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  518.00! Planing machine feeding device, metal. Detrick & Bachtell . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . . . .  51S.163 

�l�t:�: ��!��'Y. ):.Itr���.Qii: : : : : : : : : : : : : : : : : : : : : :  g�:bfi 
���:br:':t:it��' J!��.;r:· Hebi>ie .... iiiie"&· H;U:; 517,

923 vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518,144 POI:�I�\t!��� �.I��� .��:'.��.�?'� ��.�.:���.��: 518.148 Press. See Baling press. Printing press. Stamp-ing pres8. 
�e��::esf:'� ���dtJ;;.;��I.���?���: .��: :::::::::: �l�:m PrInting machine. C. P. COttrell . . . . . . . . . . . . . . . . . . . .  511,973 
��tl� ::::�t\�:: ������. f.·::;J2����:.::: ��:}rl Printing press. multlcolor, W. C. Wendt . . .. 511,907, 517,908 Prof.eller, boat, F. P. McElfresh . . . . . . . . . . . . . . . .. . . .  518,072 
� �y .!!:egl��p�o�la�J'ur�f;,i\���l'i!'· or" Siixiii.u: 518,1S'.1 

forms'il!om. E. Hubbard . . . . . . . . . . . . . . . . . . . .. . .. _ 5 7,924 Pump • .J. C. & E. A. Tom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,902 
�:.,"������a;.::{sre::��':. �i�����: : : : : : : : : :: :  �H�l Puzzle, .J. M. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51S,061 
pyrf.Y1e�t".;v��.���."!:��.�� �.��I.� .':?������ .�7. 517,987 
�foo:::J1tci'E,I'¥. b��"nlsen . . . . . . . . . . . . . . . . . . . . . .  517,884 Ralls or other metal bars, machine for straighten. lng, A. J. Moxham . . . . . . . . . . . . . . . . .  :; . . . . . . . . . . . . .  518,197 Railway. electriC. H. S. Pruyn . . . . . . . . . . . . . . . . . . . . . . . 517,886 Railway, elevated, L. Anderson . . . . . . . . . . . . . . . . . . . .. 518,170 Railway rail joint, Anderson & Hosea . . . . . . . . . . . . . .  517,829 Railway switch, C • .J. Mortimer . . . . . . . . . . . . . . . . . . .... 517,877 Railway switch rod, .J. Carnes . . . . . . . . . . . . . . . . . . . . . . .  518,020 Railway system. electricu C. D. Tisdale . . . . . . . . . . . .  517,940 
��:.a>;,�����1Sra:�rR�t::;o�;,: . . . . . . . . . . . . . . . .  517,

943 Rake, A. R. Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  518,001 Rattle rake. R. Keeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  517,865 Razor wiper, W. H. Bridgman . . . . . . . . . . . . . . . . . . . ... . 517,971 Refrigerator • .J. R. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51S.09l Regenerative furnace, M. Wanner . . . . . . . . . . . . . . . ... 517,991 Regulator. See Chimney regulator. Speed and 
ReI��

e�������lY, .J. U. Beckeman . . . . . . . . . . . ... 518,181 Relishing machine, O. F. Amsden . . . . . . . . . . . . . . . . . .  51S,017 
��':,'lEg��g,�r"'t�,: ���\em;;i8.i'ir:M: Patton'::: : gU:� Roollng, sheet metal, E. D. BeVItt . . . . . . . . . . . . . . . .. . 518,(l!9 Rotary engine, W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 517.985 Rotary motor, G. Heinicke . . . . . . . . . . . . . . . . . . . . . . . . . .  518,145 
:�W:.�'i:n�g�Yn::�,of �'lt:�fo': voiic'iiiZiDg.i.f 5
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7,

986 M. Raymond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,048 Saw sharpening macblne, D. Huard . . . . . . . . . . . ..... 518,187 
���f s�:[::!,�ed�-=iN���ra8�: .�����: : : : : : : :  g13:�J Screen. See Window aud InseCt screen. Screw thread forming machine, O. Henning . . .. . . . 518,146 Seat. See School seat. 
��:n:�J���&r!i.r.; �o'i�%:j:·w:·s;niiii:: ��:m 
�:=�, �g'it.�����: . . . . . . . . . . . . . . . . . . . . .. 518,130 SewlOll beads to fabriCS, machlue tor. K. Necker .. li18,l1i6 
�::1::: !::::;tl�:·�:'l�'ii CP.;,:me;:::::.: '::::.:'.: 51�� Shade roller bracket, adjustable, G. COoll' . . . . . . . ... 5JS,208 Shears. See Anlmai shears. Barber's s\1ears. Shears, .J. H. Aufderheide . . . . . . . . . . . . . . . . . . . . . . . .  ' "  518,129 Sheathiull', fireproof. C. Ehrllcher . • . . . . . . • . . • . • . • . .  " 517.851 Shoe, B. Bcarlncl . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  51S,079 SiChon. B. Greve . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  , . . .. . . . .  51E.064 SI ding gat.., W. Woods . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  518,128 
�::£": <!n.:'u�:.ck 'DelAney::::::::::::::::::::::: tl�:!ri� 
SoaP for toilet purpo.es, apparatus fol' dispensillll liquid, Eo Lee . . . . . . . .. . . . . . . . . . . . . . . . .  " . . . . . . . . ... 517,978 Sole, W. A. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518;000 Spectacle bows, mechanism for making, F. Eoa .... 

bert . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. GJ8," 

DESIGNS. 
Bottle. G. Lloyd . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 23,174 
�gi�lr�Pig�c��.�·.����: : : : : : : : : : : : : : : : : ::·.��:�: �M Braid, V. G. Schuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 23,186 ' Candelabrum pedestal, C. C. Wlentge . . . . . . . . . . . . . .  23,IS1 Coln'controlled machine case. Sittmann & Pitt . • • •  23.190 COOler or refrigerator, .J. A. Flesch . . . . . . . . . . . . . . . . . .  23,1'19 Dental cabinet. W. G. Hullhorst . . . . . . . . . . . . . .. . . . . . .  23,1811 Dial. G. E. Stoneburner . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  23,186 Fork scraper, W • .J. Osterman . . . . . . . . . . . . . . . . . . . . . . . .  23.173 
�J�I:'J;,�:llvP..���y::� : . :::::::::::::::::::::::::: il:m Lamp shade .. A. J. Fondevllle . . . . . . . . . . . . . . . . . . . . . . .  23,177 Monument, d. H. Lloyd . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  23,193 Picture frame, R. Golde . . . . . . . . . . . . . . . . . . . . . . . .  23,183, 23,184 Shoe stand, Landau & Traxler . . . . . . . . . . . . . . . . . . . . . . .  23,192 Spoons. et<l., handle for, J. Ciulee . . . . . . . . . . . . . . . . . ... 23,171 Spoons, etc., handle for, G. A. Mueller . . . . . . . . .. . . .. 23,170 
�f�,\'�.\',t�ro�a':,(�N�iia�clr3����!� : : : : : : : : :  : :: : : : :  ft:lri Table toP slab.�. yokel . . . . . . . . . . . . .. . . . . . . . . . . . . . .... 23,180 Trunk fastener • .J. H. McNamara . . . . . . . . . . . . . . . . . . . .  23.178 

TRADE MARKS. 
Beer, lager, Christian Moerleln Brewing Company 2',502 Bread, loave. of. Probst & Schomaker . . . . . . . . . . . . . .  24,509 Candles and sweetmeats, Callard & Bowser . . . . . . . . .  24;50'1 
ca��n:.O::i�:��:.��n:t�tf:tD:,�n�uf:r::J! Greenwoods Compan¥ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,521 Catsup, tomato, Anderson Preserving Company . . .  24,508 Cigars. B. Eo Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 24,515 Coal, bituminous, New Pittsburg Coal Company . . .  24,519 COO'ee and tea. Shapleigh CoO'ee Comr.a:ny . . . . . . .... 24.504 
ggg,":l :�:y;e.J,"J �r:s�!���c�s�� S&��:rcom: 24,508 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,490 Corset., Worcester Corset Company . . . . . . . . . . . . . . . . 24,489 Evaporated carrots, parsnips, rutabRgas, turnips, 
Gar���s�g�.:������t:.�?::�e!r:!�:b,';l.d�����;i: 24,511 vermann & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,488 Hats and bonnets and trimmings thereon. ladles', M. Furrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,t67 Isinglass of a gelatinous nature, Howe & French, 24,!I92, 240493 
�1e���I�y£�:"�::d�ePOrt· Bi-8.8ii compaii�'.��: it� Leather beautlfylllll and preserving preparation, E. H. Brown. . . . . . . . . .. . . . . . . . . . . . . . . . . . .  .. .. . . . . . . .  zt,518 Leather JlIeanlng.and polIablng preparation, III. H. Brown. . . . .  . .  . . .  . .. . . . .  . .  . .  . . .  . . .  . .  . .  . . . .  . . . . . . . .. . .  24,517 MedleaI compounds. certalD named. H. L. Part. . ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,24,497 Medicated distilled water. Kalish Ph&l'lllacy . . . . . . .  24;UI!I Medicinal compound for the prevention and cure of diphtheria. A. W. De .Jean . . . . . . . . . . . . . . . . . . . . 24,498 Medicine for diseases of the bowels and stomach, 
Mln�af����':aiu,:&i,·:j.'P:Fori:ies·&·c�,;;pany:: �:t:l 
�:!�.::e���\�f!�:=i,!; �r.?v�!.'foii CompaiiY·.:: .... �� Sellae gum, orange, Berry Brothers . . .. ... .. .. . _ . .. .. .. .. .. .. ..  -, 24,491 Soap. Torrey & Bentley Company . . . . . . . . . . . . . . . . ... . 24,495 Soap In cakes or bars, Christopher Lipps Company 24,494 Tea, .J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,505 Tobacco and snulf. plllll. S. Welsh . . . . . . . . . . . . . . . .... .  24,516 Watches and watchcases, T. Zurbrugg . . . . • .24:,481 to 24,(81) 
�g::y ��co�l���eJlrm of:i: 'W: 'MeUiiCIiiii: Br.::: �:� Wool fat. F. Salomon & COmpany . . . . . . . . . . . . . . ...... 24,514 

Canadian -patents may now be obtained by the in .. ventors for any of the inventions named in the foregoinl: list. provided they are simple, at a cost of WI each. If complicated tbe cost will be a little more. For full Instructions address Munn & CO •• 36I Broadway. New York. Other foreign pateDti DIU a1BO be obtained. 
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'!ll((lverfisements. 

ORDINARY RATES. 
Inside I'-age. each inSel'lioll ... ... ,. � cents a line 
Back Page. each inlitertiflll ... ... ... ... 51.00 a line 

P- 'it»' some c asses oj Advertisements, Special and H i{JheT Tates aTe Tequired. " 
Tbe above are charlles per a�ate line-about eiJlbt 

words per line. This notice shows the widtb of the line. 
R!Id is set in agate type. lI!n�avinlZs may head adver
tIsements at the same l'ate per agate line. by measure-
11len� as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morninjl to appear in the followimc week's issne. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam 
f:;:e

l�r':e
n 

stUo
cc;sstrl�s:��ut; W:� 

LABOR ';;(V l !\G illachinel'Y, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Fal l s  Mfg. Co. 695 Water Street, Seneca Falls N. Y. 

(! MAN U F'A C T U R E.  TO O R C E.R ;€?PECIALT IES & NOVELT IES-PATENTED �RTICLES -SMALL OR nNE. M ACH I N ERY. 
-tl'lD 1'----- (;.lJt OTTO KONIG SLOW � fg�1�\.�49 MICHIGAN ST. CLEVELAND, O. 

DISPOSAL OF THE GARBAGE AND 
Waste of Cities.-By W. F. Morse. A statement of what 
during' the la&t two years, has been added to our know� 
ledg'e on the subject of the disposal of city garbage and 
refuse; with speClal reference to the disposal by fire of 
the organiC waste and. garbajle of the ChicaA'o Fair 
Contalned,in SCIENTIFIC AMERICAN SUPPLEMENT, No: 938. Pnce 10 cents. To be bad at this office and from 
all newsdealers. 

DOYO U R  OWN 
Card Pre�s. $3 
Circular SIze 8 

R INTING 
Small Newsl?aper, $44 

• All easy, prmted rules. 
maker and saver. Stamp for �"·'A'MnA� presses, type, paper, etc., to 

STEV ENS PATENT 
SPRINO INSIDE CALIPERS 

I.eader, No. 72. 
Price, by mail, postpaid. 

4lnch . . . . . $O.75 1 5  inch . . . . . $O.!iO 1 6  inch . . . . . $O.85 
These ..A'oods excel for neatness and fine finish, 
Rny other make. ideal and Leader Spring Di
viders and Calipers, Ideal Surface Gaujles, 
Dp,pth Gaug'e&, and Ifine Machinists' Tools. 
J. ,",�i

l
!fl

a
��

c
M.�Io�t:r�:r,tu

. 
CO .. 

P. O. Box 280 Chicopee Falls, Mass. 

J tieutifit �metitJ •• 

91 &; 92 "l'" A'rEK S'rKEE'.', 
l'ITTSBURG, PA. 

Manufact.urers of everything' needed for 
ARTESIAN WELLS 

for ei��i1e<;:,sE?t�i'n':B�¥l;;�,
r���:��! Tests 

Drilling Tools, etc. ll1nstratfd �tJjd;�! catrtlogue, vnt.:e llsis, and d'is-
, count s11eets on_,�·e"lq'il,,:es�t:.. _������ 
It ���S �rAI!�n �h�� y��!�� !!!r!�t��e� 
in quantities, write to THE JONES BROS. ELEC. 
TRIC Co. , 28-3°.-32 West Court St. ,  Cin'ti, O. 

RIFE'S A UTOMATIC 
DRAULIC ENGINE OR RAM 

SUPPLYING WATER FOR 
IrrigatiOn, Small '1'owns, Railroad Tanks, 
FactOries, Steam MillS, Dairies, Country 

I ReSidences, Stock Yarns, etc. Automatic, 
E.1fi.C'ient, Durable. and 
lnexpensive. Send for 
fully illus. catalogue. 

in s���,il��r,:rJ�7l� �t�� 
Rife'. HydrAultc Ene_lie Mfg. Co., Uoanoke, Va. 

BARN ES' 
New Friction Disk Drill. 

FOR LIGHT WORK. Has these Great A duantage8: The speed can be instantlr changed from 0 to 1600 ��:';!d�:� �� s:�����ts�q:ai'!fut�� d��s!c��r:fi�t 3��sa�Jh�ea� =�-.: 'd� breakage. Send for catalogue. 
W. F. & JNO. BARNES CO., 1999 Ruby St., - Rockford, Ill. 

INSTRUCTION �iMAIL 
In Architecture. 
Architectural Drawinll. 
Plumbing, Heating and VentUation, 
�W;�a�&�e:���g, 
Surveying and Mappinlr, 
�:;�:�:�:\ Drawing, 
Mining, 
EngllSll Branches, and E L E CT R I C I TY. 1 Diplomas awarded. To begin students need only 

know how to read and write. Send for FREE Circular 
of information stating the subject you think of studying 
to 'l'he C O I'I'e�pondence �lloo1 of Mechanics 
and J Ildu8triul �cience8, Scranton. Pa. 

B U Y  
T E L E P H O N ES 
That aTe good-not u cheap things." The differ
ence in cost is little. We guarantee our apparatus and 
b�

r
:�!:u¥.,u:; ���\':,�

a
:��:�I':'O�If"&�rO�!

ts. 

WESTERN TELEPHONE CONSTRUCTION CO., 
«0 Monadnock Block, CHICAGO. 

Largest Manufacturers of Telephones in the United States. 

TECHNICAL SCHOOLS: T HEIR PUR-
pose and Its Accomplishment.-By Prof. R. H. Thurs
ton. A paper discussing the importance to the people 
and to the nation of t,he int roduction and perfection 
of technicnl education in the United StaLes. and its de .. 
velopment as a part of a state and national system. 
Contained in SCIENTIFIC AMEHICAN SUPPLEMENT 
No •. 934 and 93.�. Price 10 cents each. To b6 
had at this office and from all newftdealers. 

W ORLD'S FAIR HIG HEST AWARDS 
Medal & Diploma 
onourINcuBAToRand I 
BROODER combined. 

Medal on Hot Water 
Brooder. 

Old " Rehable" Leads Them All. 
Ifufj0U are interested in 

--I!IiOlIh. ��nd
t
Z;.

i
fn�l�:�! I�

u
o� 

�!....------ �f';t�'t\:; foiA� v���� 
Reliable I ncubator & Brooder Co. , Ouincy, I I I .  

MATCH � MACHINERY. 
Latest Improved. COmpTete plants furnisbed. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

HARRISON CONVEYOR r 
Ha!:rring 6rain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,k 

���!. l BORDEN. SELLECK & co. , IMJ!�'\.':.rs. I Chicago, IlL 
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, quarries produce a large variety of grits 

I suitable for grinding any tool. !l1r May we send. you our Catalogue, 

I 'which 'Imll give you some information
.
? 

GRAFTON t'iTONE COMPANY, 
No. 00 River Street, GRAFTON, OHIO. 

[APRIL 2 1 , i&)4. 
12" DR ILLS l D'AMflUR & I.ITTLEDAI.E, 204-206 E. � Street, NEW YORK. 

Correct In lJes.gn, Workmanship, and Pri"e. 
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phate of Potash and 'Kainlt. Instructive pamphlets and 
mformatlon free. Address, 

GERMAN KALI WORKS, 
BENNETT BUILDING, NEW YORK CITY. 

OlDS CASOLI 
ENGIN ES. 

MOS'.' RELIABLE, 
SMALL COST, 

GREAT MERITS. 
P" Send for 1894 Catalogue. 

P. F. OLDS 3c SON, 
Box218. Lansing, Mich., U.S.A.· 

INVENTORS Write us. We have Jl_erfect facilities 
for prOduCi�heir MOdels and maTI-

c;h�an�i;:c:':al�i:l:'p;:e:':c;':ia�lt�i·e��a'1;'::ir'i'kiRJ
r :J���k:J'g �o':. 

Electrical and Mechanical Engineers. LouIsville. Ky. 

FAS T E R  THAN SHO RTHAN D !  

already 
in many 

establish .. 
ments in the country_ 

without a teacher; no knOWledgi g;B��:th
l
:�e��:8��y

e 
Don't waste your tim� begin practice NOW and you 
will be rea<ly for WORfi.. next month. G. K. Anderson,. 
8th Floor. World Bnilding, New York City, U. S. A. 

Study Electricity at Home 
by our correspondence method. Terms low. Exner! ... ments. CIrCulars free. Scientillc Machinist, Clevel rd, O. 

A L S I T E  S O L D ER  
-FOR-ALUM I N U M. 

VOLNEY W. MASON & CO. 
e o x ,; u  1 , 'rA  '1' r O N  INVENTORS FRICTION PULLEYS, CLUTCHES, and ELEVATORS 
AND ADVICE TO • PROVIDENCE, R I. 
Experimental work of every descr!ption. Automatic 

• 

Does not disintegrate. The Butt joint can be rolled, 
hammered, or drawn. Full particulars on application. 
ALSITE ALUMINUM CO., l06Liberty St., New York.. 

machinery deSigned and built. ar Send for Circular. " MALTBY MFG. CO., Brooklyn, N. Y. OTTO" 
N'C>'VV' �EA.:J:)Y ! GAS AND GASOLINE 

ENC I N ES. 

Fourteenth Edition of 

Experimental Science �VER 
J.3 to 100 h. p. Can 
be used in cities or 
in countryindepen· 
dent of gas works 
or gas machines. 

No Boiler, 
No Danger, 

SCIENTIFIC EXPERIMENTS. - D E· 
scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage. the five-pointed star, t he 
sum of the Rll\(les Of a triangle, surface of the sphere 
with 6 illustrations. Contained in SCIENTIFIC AMERI: 

cant 
Machinery 

conveying any 
Philadelphia address, 2020 Hnnting Park Av. 

PROG RESS OF SCIENTIFIC DIS-

REVISED AND ENLARGED. 
l20 Pages and 110 Superb Cuts added. 

Just the thing for a present for any man. woman. 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the SCientific Use of the Phonograph, the curious 
optical illusion known as the AnorthoBcope, together 
with other new and interesti� Optical Illusions, the 
�V�le�i?cii;;�Y�d�:c�grw:8�

b
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er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of 
other new matter winch will prove of interest to scien
tific readers. 
b�n���;�i:�rot��y :���;,r.

al
�atf��r';,':,��:$�: 

;::W-Send for illustrated circui..ar. 
MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BROA.DWA.Y. OW YORK. 

30,000 SOLD. 

OTTO GAS ENGINE 
No Engineer. 

WORKS. PHILADELPHIA. 

. . JOURNALS RD;d BI
CYCLES a SpecIalty. 

Ealls from�" to 2" diaID. in stock STEELBALLS for MA CHINE R Y  

Balls of Any Ma/.erw.l 6r Size made to order. A ccuracy of sphere, size 
and uniformity of strength guar-
anteed. pr Write for Pr'icfS . 

.f\.lso manufacturers of Automa
tic Screw Machines" for Sewing 
Machines, Bicycles, etc. 
Cleveland Machine Screw Co. 
133 2d Ave .. Cleveland, O. 

ffinstrated In ScIENTIFIC AMEBICAN, March 31st, p. 197 
LICHT PROOF FILM CARTRiDCES. 

NO DARK ROOM R E QUIR E D .  
Best.and .Most Practical Cam_'in the World regard

less of price. Prices. $S to $15. 
ar Send for Descriptv-n, witlt Sample of Work. 

Boston Camera. Mfg. Co., 382 Tremont St., Boston, Ma.ss. 

CAN SUPPLEMENT; No. 1t17a. Price 10 cents. To be 
had at this office and froid all newsdealets. 

K N ITTI N G  MAC H I N E RY. 
Knitted underwear is in vogue. The best 

macbinery for its manufacture, such as 

SH IRT MACHINES, SLEEVERS, 

BAR STITCH MACHINES, etc., 
are made by SCOTT & WILLIAMS, 

�077 E. Cumberlnnd SU'eet, 
18:!2.2ll:!!!!;�!l!2,- Philadelphia, Pa., U. S. A. 

S P ECIALTY CO. ,  DECATU.R ,  I LL. ,  
manufacturers, Agents and Dealers in  Spe

cialties, solicit propositions from manufacturers or 
owners of patent .. for the handling of Office specialties 
and novelties of merit. 

ARMSTRONG 'S * PIPE * TH READING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. 

covery.-By Lord Kelvin. Abstract of the preSidential 
address . before the Royal Society, Nov. 30, 1893. Con
tamed ln, SCTENTIFIC AMERICAN SUPPLEMENT. No. 
�t:e���fe��.cents. 'ro be had at this office and from 

U N ' O N  M O D  E L  W O R K S  C H ' CA G O  

J U ST P U B L I S H ED. 
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By Richard A. Proctor, F.R.A.S. 
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t{!"£� A series of twelve elegantly printed Maps of the 

BEST. prSend for cataloo. Heavens, one for every month In the year. Specially 
Armstronl! Mfg. ()o.. prepared for use In North America. With descriptions 

________ ��_��--'-� 
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ridge])ort, Conn. accompanying each IDap, giving the names of the pnn .. 

ENAM ELER IslooklngfOr a partner with some ca 1 cipal stars and constellations, showing their relative 

Mod 1 &  E 
• t I W k Absolute ital to lnvest ln a gOOd enamel whiJh position. at given hours and days of the month. . e . xperlmen a or . secrecy. will bear Investigation as a chelJlluf.rocess to enamel A most beautiful and convenient work, specially 
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s l�i_�\ r��'i:ill i���u� Jieveiag:I���l!�K, adapted for the use of those who deslre to acquire ______________ _ � _ ___________ a general knowledge of the starry realms. 

M AC.I C L,A N T E R N S J. B. COLT & CO.; New York, Manufa�urer$. 
Catalo es .a.nd imonnation free. 

© 1894 SCIENTIFIC AMERICAN, INC. 

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

Altogether this Is one of the most popular, useful 
and valuable works of th'l kind ever published. 

One quarto volume, elegantly bound In cloth. PrIce 
$2.a�, postpaid. 

MUNN & CO •• Publishers. 
361 Broadway, New York. 
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H E N RY CA REY BAI R D  .t. CO., 
INDUSTRIAl. PUBLlSHERII,.BOOKSELLERS & IMPORTEUS 

81 0 Waillut !!If., Pbiladelp"iad� •• , U. S. A. 
prOurnew and Revised Catalol<ue of Practical and 

lIOlentilic Books. 88 plW<es. 8vo.andour other CataJogllel and Circulars. the whole COVerilll< every branch of Sci. 
ence applied to the Arts. sent free and free Qf post&!<e 
to any one in any part of the world who will furnish hi. 
addrMa. . 
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· �7r��:� 
-==-=�-��"'" �_�_��_�� <d:.'� � � __ � - - � �-- ----- -- - - - - -THDISTANCE. RgADIl'!G �NLT� 

IN�UI�Df TI£T�EfOROUR COODU Nor INSTIKK,SfID 
lDWARD & DORON ROGHESTE" N.Y.,U,sA 
....-HIGH GRADE ONLY. Warranted. Contract« ors desiring a trustworthy Jack Screw. addraas RUMSEY & 00 .. Ltd., Seneca Falls, N.Y. 

D E A F N E S S � and HEAD NOISES relieved hy using 
. . Wilson's COlnlRon Sense En." D."umll 

_ New scientific invention, entirely different 
g; •• � �'ts�or�!r:;�o�£��m .sf

l 
giC:� a��\���' f!/t and where medical skill has given no relief. They are safe, comfortable. and invisible; 

have no wire or atring attachment. \\ rite for pamphlet. IT" ].[ention this paper. 
WILSON EAR J)RUM MFG. CO., 

_ ... pooI..... LOUISVILLE. Ky. 

-. --"" 
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t nt Medicated HairCloth Lined HA R.NESS PAl) for sore hacks and necks on horses. A sure cure. An absolute 
preventive. GEO. E. ELY 
& CO •• ROCHESTER. N. Y. 

VANDUZEN SJ�M PUMP THE lEST III THE WOILI. Pumps' Any KiM of Liquid. 
Alway. never Clog. nor 
freezes. Guaranteed. 

A New and Valuable Book. 

• ,,'00 Beeelp1.. '2'08 Page.. Prlee $5. 
Bound in Sheep. $6. Halj.MCYI'occo, $6.50. 

Thill splendid work contains a careful compilation of the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as puhlished in the ,"cl. 
enti lie American durilljlthe past IIftr, years ; together with many valuahle and important additiOns. 

Ovel' 'i'welve Thousand selected ReceiPts are here collected ; nearly every hranch of the useful arts being represented. It is by far the most comprehensive 
Volume of the kind ever placed hefore the puhlic. 

The work may be regarded as the product of the stUdIes and practical experience ot the ahlest chemists and 
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�� ifh:

l
hY;��.f�!r:e'7�:�� �gr:������� conCIse form convenient for ready use. 

toAlg>��I::,v���an�i[6et�':.�= h:'��U:��oig'1�J� 
. tries, will here be found answered. 

Instructions for working many dilrerent processes in 
the arts are given. 

'Those who are eng8l<ed In any branch of Industr), probahly will lind in this hook much that i s  of  practical 
value in their respective callings. 

Those who are In search of Independent business or 
�l::p�
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SUggestions. pr Send JCYl' D<Bcripti'" CirCtilar. 

J cituti ftc �lUtri'JI. 255 

tr A N!!!.�e!!itiz�!PER. �ew * EOOk$ PER.MANENT PRINTS. Better Results. Easler Obtained. No Ice. No Hot 
Water Treatment, No Lead Salts. No A 1 11m  or other hardeners endangerinl< 
the durahillty of the Image. Extreme simplicity of all operations. Prlnted. toned. 
and mounted In less time and with less trouhle than any other paper. Does not � � � 
hronze and dQes not IIx out. A paper fCYl' all climates and ail.Belt.on.. WiU stand It hot , , , 
wa�r test 01100° F. a.M :wa1 behave j1jst as wea in ice cold ,vate,.;· Has none of the defects 
of Its rivals. or Write for free sample sheets. ·or Ask for prkes oj our ,special 
��:J.��al'i'i·Dealers. Nepera Chemical Co., ,�epera Park, N. Y.  

SCIENTIFIC ' AMERlCAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple construction, capable of 8u

y
plying- a current of from 00 

�'h:tl�ci��. i¥�l!.�S;;�e a;>:,s�����"f e���:"h; for the benellt of the readers of the iSc'iffltific A meriwn. hy Mr. W. S. Bishop. of New Haven, Conn. It 18 de-
:���e�?r�f����tr��� 8�p�e:i�=� 'Fo� tt��t�� 
use, but wbo do not care to enter into the subject scien .. tillcally. With :U illustrations. Contained in �CIENTIFIC 
AMERICAN �UPPl.E'' ';''T. No. !oiti5. Price 10 cents. To be had at this office and from all newsdealers. 

EL ECTRO MOTOR. S I M PLE. HOW TO 
maKe. By G. M. Hopklns.-Descrlptlon of a small electro motor devjflefi and constructei) wltb a view to assisting 
amateurs to make a motor wnich miJlht be driven With advantage by a currAnt derived from a battery. and . whick would hnve sutllc1ent. power to operate a foot 
lathe or any machlnp requirina: not over one man power W ith 11 figures. Contained in �C[ICNTIl!'lr AME ltlC'AN 
SUPPLKM >:NT. No. ti4 1 .  prioo 10 oonts. To be had at 
this Druce and from all neWsde&lers. 

o EN G�AVIN G, @) 
FDRALLILLO�AHD �VERTISJNG PURPDSES 

PATENTED •
.

. NOVELTIES. nr AQENCIES WANTED .A1 
CURRAN BROS, 1335 Broadway. New York. 

Towers, 'T anks and Tubs 
PATENT SECTIONAL 

ALL IRON TOWERS. 
PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
I.onlsiana Red Cypress Tanks 

a Specialty • 

W. E. CALDWELL CO. 
219 E. Main "tre"t, 

LOUJSVII,LE. KY., U. S. A. 

:.?l���t�!""�:eTl�g���C:%�g�"3f��aii.��: �:.o{!: 
CK a. ORE BREAKER fupaeity up to 200 toDS per hour. 

Bas produced more hallast. road 
metal, and broken more ore th6il all other Brea.<e s combined. Builders of Hillh Grade MininA 
����!�g:.y. Co����;�nf:�Yo��?� 

�end for Catalogues. 
CATES I R O N  W O R KS, 

;jU C So. Clinton �t • •  (�hicn�f) 
136 C. Liberty St •• N.V. 231C, Franklin St. Boston. Ma.s. 

The Douhle Acting Rams 0 en the valves as well as shut them olr with fbe power of the 
� � .A. � B .  
• w��e.t f°l'd'��Ths & CO .• Marlboro. N. H. 

" THE DENSMORE ", 
Is pronounced "The World's Greatest Typewriter" hy Its users hecause ofits 

Conveniences and the Number of Ends attained, 
Light Key Touch, Ease of Operation and Rapidity, 
Wearing Qualities and the Provision for Good Alignment, 
Compactness, Proportion, Finish and Beauty. 

Reoontly adopted on competition hy the U. S. War Department. Eighteen 
ju.t ordeted fOr the use of the Booton Glohe. Twenty in use by the Carnegie 
Steel CQ. The 181» Model contains strong new features that are attracting 
much attention. Offices in all the principal citres. Pamphlets Free. 

DENSMORE TYPEWRITER CO .. 20� Broadway, New York. 

MESSRS. MUNN & Co .• Bolicltore of Patents. bave had nearly My years' continuous experience. Any 
one may quickly ascertain, tree. 
;:!l�lht:;,I:�/�'i't�!'?� Et�

h
k �� Communications strictly, confiden .. 

t:� toAOh�
d
p��:' �:nf�s 80Ild 

PATENTS 
taken through Muun & Co. receive special notice in the Scientific A'Tntr- , ����imil�iftl������g, :..';.e�� I�::i circula.tion of any scientifiC work. ts a year. Specimen copies free. Address MUNN & CO .• New York, 361 Broadway. 

The McCONNELL 

Gorm Proof Filtors 
REMOVE MICROBES 

-AND-
All KInds of Disease Germs. 

Is a PUte,· and Coole'J' C01J1.bined. 

The ice as it melts is IIltered. 
No other gravity IIlter does this. 

The MCGon&e1l Filter Co, 
BUFFAI.O, N.  Y. 

DEAFNESS &. HEAD NOISES CURED 'byINVI8I8LE Tubal .. CnabloDL Have hOIr:! 
oomb:".d." �r! H EAR:i.ga!.rn .;!1"�...!OVhel" eytO. F. Hlocox only, !!�B'''.y, N.Y. �olproollJ FREi 

A TAILOR-MADE SUIT y:�
l�::�:e � 

Frock or Sack FOR SIO.OO Suit of Strictly 
All Wool Serge equal to any 10 al tailor's $18.00 suit for $tO �xpret18 eharges prepaid. Other Suits 

lust as cheap. We Save 50 per cent by buying big lots of material from makers-that ac. 
count. lor it. Send for samples of cloth and full particulars-Cree. 

LOUIS VEHON. Tailor. X 103 Adams St., Chicago. 

* THE . , MUNSON JJ TYPEWRITER. * 
This machine I. an " evolution," the outgrowth of years of experience and the 

best result. of .clentUlc work. Its principles appeal at once to the 
educated mechanic. It is 1.lll'ht, e .. all, {:oIllPact. Easily opel'al .. d. with U nlveroal Key RODrd. 

INTEROHANGEABLE STEEL TYPE WHEEL. 

Breakdowns at !'lea. and How to Repair Thenl. By A. Ritchie LeHsk. With 89 illustrlltiuns. 12mo, cloth. 262 pages. London. 189 L .  <0 . . . . . . . . . . $2.00 
Concrete. Notes on Concrete and Works in Con� 

.cret�. EspeCially written to assist those eng-filled upon 
;�����c 

a,:;�r!�la�:ei.01tr2:0�w�gtl;. �C���e:�i¥���'db�: lSlM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.:i0 
Coppersmlthlng. Art of Coppersmithing. A practi. cal treat�e on workin� sheet copper ioto all forms. By 

John Fuller, Sr. 8vo, cloth, with portrait and illustra-
tions. N. Y •• 1SlM . . . . . . . .  < o  . . .. . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

Dynnmo and Motor Bnildlng. For Amateurs. 
�di�. ���::s.�rr..���.ft"ed.

B
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Electricity UP To Date. For Li"ht. Power. and 
Troction. By John B. Verity. 12mo. 226 pages. London. 1894,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 7S 

Electrician at Home. In two parts. Part I. Electro-Plating nt Home. By Geo. Edwinson. Part II. Elec
tric Bells. By Geo. Edwinson. I llustrated with numer
ous di�rams and explanatory sketches. Edited by 
Francis Chilton-Young. 12mo. cloth. 126 pages. Illus-trated. ISlM. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .50 

Electl'ie Transformalion of Power, and Its Application by the ElectriC Motor j including Electric 
Railway ConstructIOn. By Philip Atkinson. 12mo, cloth, 240 pages. 96 illustrations. 1894 . . . . . . . . . . . . . .  $2.00 

Gas LIll'hling an·d 4;a. Fittlnll'. Incilldi"g Speci-
r��0�f8 �� f��I��JC[n���aft�:ii�f.

t
:�3¥r ��1ut 1'Iv��; to Gas Consumers. Second edition, rewritten and 

enlarged. By Wm. Paul Gerhard. 16mo, boards, 100 pages. 1894. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 
Gold. A HandbOOk of Gold Milling. By Henry 

Louis. One volume. 12mo. cloth, 5()j pajZ;es. Illustrated. London and N. Y .• 11l1» .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.25 
Helical Gears. A Practical Treatise. By " A b-"oreman Pattern Maker." Illm:jtrated wit h l00 enjZ;rav

ings and frontispiece. 127 pages, Umo, cloth. London, lS9!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 
Induction Coils and Coil Making. A Treatise on the Construction and Working of Shock, Medical and �park Coils. By F. C. Allsop. �'ully illustrated with 118 

diagrams. 12mo. cloth. 162 pal'fes. lSlM . . . . . . . . . . . . $1.23 

Nfc;f:�·':,!r� �'i:'t\'�;.:':.:i·;ef:::,�ce �r�i�iWo�k r! 
���r��!lS�.������� E��O���¥'h�Ok�����\C�lig:���·ee�r, 
496 page., 311 illustratiOns. 8vo. cloth. 1SlM . . . . .. . . $4.00 

H�8.cJt::!�:!r �(�h�!::r4 :i�I�r:D)\��.��� �1'2. lit 
Metal Work. Elementary Metal Work. A Practical Manual for Amateurs and for use in Schools. By 

��::���af��:�g· c���. v£�n��D 8:gd 1� ����sJ.I'iI!wfj 
C��I��it�O&�;k. 

P
r�g,

t
���I���

h
21g

s 
��g��cr�w���·at!i. 1B9L . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1."5 

Microscope and Microscopical Methods. By Simon 'H.eory Gage. }l'i�h edition, rewritten. greatly 
����G:�' ���I�'6SI����. Y 1�.�':'f���. ��. t�.� .t.��t�U?5& 
R�!in� bJ�� M::�re�rir::bJ;!� ��Jl:tlects,

B
butJ���8� A pprentices and .HousehOlders. A Complete Compen

dium of Practicll.l Plumbing from Soldermakinll to High 
Class Open Work. 12mo. cloth, tJ8 illustration •• 225 pa�es. ISlM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . .  $2.00 

Pill to Is. Modern Anlerican Pistols and Revolvers. 
An account. of the Development. of Pistols and Revolv
ers in America. Description of the Varieties Manufac. tured . . Manner of Shooting thew. Work accomplished 
With these Arms. Departments of Piston and Revolver Shooting. Impressions formed by st udyinl! these Arms; 
and Rules governing Pistol and Revolver Competitions. By A. C. Goold (Ralph Greenwood). 222 pages, 118 i l lus-
trations. New revised edition. JIlI» . . . . . . . . . . . . . . . .  $2.00 

A Pocket Book of Marine ":nlline",·inll'. Rules and 'llables for the Utle of Marine Engineers, Naval Architects, DesiJlners, Draughtsmen. Superintendents, 
and all enj,Cajled in the De!'iQ'n and Construction of Ma
rine Machinery, Naval and Mercllntilp.. By A. E. Seaton 
�g�bi:Ain��Nr���:.i� ;���. d¥8!lr�.�.� . . . ���3�� 
h!a�J!�tlU' p���t�f.�:ira�Jd�8i��,�O�: fJ&��?�: . 16.�'lJ 

"nzzles. Old and New. By PrOf. Holfmann. 39l 
pal'fe •• 521 i llustrations, cloth. ISlM . . . . . .. . . . . . . . . . .  $1.60 

Sandow.. His System of Physical Training, for Men. Women and Children. A study in the Perfect Type of 
the Human Form. Compiled and edited under Mr. Sandow's direction, by G. Mercer Adams. In one handsome 
volume. 4to. cloth. embelli,hed by upward of SO halftone illustrations and 150 marginal drawinjZ;s. 24A papes. N. Y .• lll1» . . . . . . . · .. . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . .  $3.50 

Sanitary Science Shnpll6ed. American Practical Hygiene of 'lu.ltay. By C. Gilman Currier, "M.D. Copiou.ly illustrated. 468 pages. 8vo. cloth. 1891. $1 .50 

G:O�:o\\? Ulf���:�� if. ��lia��.it'b�;;:���,�� 8�J.. 
cloth. Illustrated. 000 pages. 18m . . . . . . . . . . . . . . . $6.00 

Steam Enlline User. Being Praclical Descriptions and IIlu!l.trations of the Stationary Steam Engine In its 
�i�r����¥i!:t��?�:

t
��v::�ho&�rc��6!ho�t:

n
3t!�!:s��: gine ; such as the Gas i£DIlit::Ie. the Hot Air and the 

Petroleum and 8pi rit Engines. By various writers. Edited and arrllJl<"ed by R. Scott Burn. With about 100 
illu.trations. 402 pages. Bvo. cloth. loin . . . . . . . . . . $2.00 

G�:.r�.e�i��le�gn� ���.e�l��, t'6s
t
:..�:�n��nd�l 

ISlM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.2ii 

w��I!.p:J»p�yns�4iV� ��rti��e�!·Vi��o�:iJ·t!�t�rg:.r 12mo. cloth. 2'12 pages. Illustrated. N. Y., 1891 . . .  $1.�0 
Telescope. Amateur Telescopist's HHndhook. By 

���� 1� .. ������: . .  �������.au:� .. . ��?:. �I���: .�� 8t�i?i 
Tinsmith's Pattern Mannal. Patterns for Tin • 

����:'':8:':,' PI�iu��. Iin�i�::'�k�;.
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;�ir��.�.��� ... ��I.� .. .  ��� .• :.�. ��I��t::':�I.��·. �.il��1i 
B:r����' ��th �1�:S��!�io��tf2�O. cl�lh. ��

i
�r,�!: London and N. Y .. 1SlM .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.:i0 

Wines, A Treatise on Wines. 'l'heir OrijZ;in, Nature. and Varieties. with Practical Djre�tion8 for Viticulture 
and Vinifleation. By J. L. W. Thudichum. 387 flnv .... 
London. 181» . . . . . . . . .. . ..... . . . . . . . . . . . . . . . . . . . . . . . . . $1.75 
Woolen Spiooinar. A Text-Book for Stlldentl'l in Technical School, ann Coli ages. and for Sklilful Pra cli-
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F E. E E. 
Our entirely new Catalogup of SCientiOc and Technl· 

cal Books, �ontainin51 over 3�O·10 titles, and embracing more thun 000 different subject.s, with Authors' Index, 
wll1 be maIled free on application to any address in 
the world. Address 

lVlUNN & 00., Publishen:, I 
SCIENTIFIC AMERICAN OFFICE, , I 

. darah I e and .. asi I J' kept In order. 00 keYS. lIOobaracterL Weight. with carry. lUg case. 16 pound.. Special wheel. tor ditrei'eDt IaDg1UIg8L 
Hi9hest Med4l ..lwa1'ded, World', Fa"', Ch(caQO, 18II3. Smd for cirCtilar to 

MUNN &. CO.� 
Publishers of the " Scientific American," 

36 1 Broadway, New York. 361 Broadw&J', New York. The Munson Typewriter eo.. 162 s. La Salle Street, Ch. III., U. S. A. 
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Modern 
Victor 
Bicycles. 

Six of the most perfect 
models ever shown. 

Fitted with the celebra
ted Victor Pneumatic Tire, 
which has led all others 
from the start. 

See the '94 line and note 
the latest Improvements. 

A �. art gallery of bi
cycle perfection. 

Standard price $1:25.00, 
established by us and adopt
ed by others. 

Apply to any ' VICTOR' 
agent for an elegant Victor 
catalog, or send a postal 
direct. 

OVERMAN ·  WHEEL CO. 
BOSTON. PHILADELPHIA. DETROIT. 
NEW YORK. CHICAGO. DENVER. 

SAN FRANCISCO. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. l1, 1BOO; Oct. lMJ, 1891. 

(j.BtUl'er and 8tronger than a common holt. The tluted 
shank prevent8 the bolt from tumilig 

In the rim and tire. 

C O L D  { MACHI'NE SCREWS 
STOVE BOLT!'! . 
LOCK t!AP SCREWS 

F O R  Q E D  SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN SCREW CGMPANY, 
PROVIDE NCE R. I. 

EAT BICYCLES 

The -�l 
American 
Bell Telephone 
Company, 

I25 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569. granted 
to Emile Berliner Novem-
her 17, 1891, for a combined 
Telegrapn and Telephone, 
and controls Letters-Patent 
No, 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3, 
1892, .. for a Speaking · Tele
graph, which Patents cover 
fundamental inventio�s and 
embrace all forms of micro-
phone transmitters and of 
carbon telephones. 
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LOVELL DIAMOND CYCLES 
HIGHEST GRADE. FULLY WARRANTED. 

V()\" ��n. ()\" W ()m.�� 
• "1\()\\� ()\" (\'\.,.\", . 

JOHN P. LOVELL ARMS GO. 
Manufacturers, BOSTON, MASS. 

Light Boadater. Weight �3 Ihs� Price 8113. 

Icnns� 1llII.FINETOOlSIIE¥ERYSHop. ""�1�UE t::.B.BESLY & 00. 'AND AIENCY. CH1CAGOlILLU.5.A.-

The Folding Kodet. A new glass 
plate camera for 4X 5 pictures. Can be used with 
films ·by the addition of a roll holder. Latest 
improvements, finest adjustments, handsome 
finish. 

Price. with double plate bolder, $15·00 
EASTMAN KODAK CO., 

! Bend for '94 � � Catalogue. 2 Roc:bener. N. Y. 

WATER MOTOR ,  $3 
BOLCIANO'S LITTLE CIANT 

GAS IRON, 

WILL R UN  YOUR 

SEWING MACHIt.lE ani ����r �f�!,,�,,!,I£�Y. 
No PZumbino Required. 

No. 1. I_in. whee

. 

I. $3 " �t 1 -in. .. . "  " 3 .  1 -in. " 10 
I Steam Rotary Motor No.� liO DeZwa"ed tree on Teceipt oj jJriu 

Doe8 the work of' 8ix. 
Costs lic. a day to heat. 
;rn:f:r:I:�!yr:r.:;:':t�II.ed 
DeZiv�tree on receipt of price. 
Send. for ife8crlptive circulars. 

THE BOLCIANO 
WATER MOTOR CO., 411> Water 8t.. B.ltlmo ..... Md. 
Wholesale and Retail. 

Bolglano's Perfection Gas Iron, 

Made easy and Interesting with the help of our new 
Celestial Planisphere and &ndbook. For descriptive circular, address ' 

POOLE BROS., ChicagO, III. 

LABO RATORY OF Dr. l. K. BOHM, 
Electrical and Chemicnl Expert. Tests an d  ex
periments made for Inventors. Incandescent lamp "",per
iments a opecWty. 81 Nauau Street. New York. 

W(len IOU start out on a Columbia, . 
IOU come home on-it. 

The fact that it is. impossible to ascertain 
the quality of a bicycle oyacasual examina· 

tion should be a sufficient reason for buying a 
wheel with a reputation. 
There is no wheel that has been before the pubfic so "'.,�� 

long, none that stands or ever stood so high, none so well 
guaranteed, none whose guarantee is so substantial and so 

liberally interpreted, none so safe to buy as a Columbia. 

With COlulllllias liSted at $125, few riders Will be so llnWiSe as to invest in lower grade · biciclBs. 
POPE �FG. CO., 

B:&JOIIIf �_-I"Da 
STEAM PACKIN G 

BoDer Ooverings, Mi1iboard. Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCUPl'lVB PRICE LIST AND SAMPLES SBNT FIUt& 
H. W. J8HI. Mfa. CO,. 87 Malden Lan .. N.Y. 

Scientific B!!!!! Catalogue 
llECHN'l' • •  Y .'UBLISHED. 

'�ootoli, NAw_Y.ork, Chicago, Hartford. 

lAS AND IASOLINE EN !I T O  100 H • .P. d ......... Nol8ele8s. Simple. Economical, 
Durable. 

Guaranteed Superiority. 
Gua.ranteed Lowest 
Gas (JonsumptiOlL 

15 ft. to Indicated, . 
17 ft. to aotual h. p. 
Actual brake h. p. 

guaranteed. 
WorkS 0 imy gas that will burn. For E100trlc LIghting 
It Is as accurately governoo a8 any steam engine at same 
�:ia�lto� :o�:;��:a�e�sS�f�:': 
. WHITE " MIDDLETON CAS ENCINE CO., '129 to 736 E. Pratt Street, Baltimore. Md. 

International Ex�!bition 
Illdustry, Sciellce, aQd . Art 

1 894-5. H9BART. TASMANIA (AMSTRALIA) ' 
Under the Immediate Patronage of the Government of T8SJD8I1ia. 

SOUl OJ'IPIOUL AIl,JpiTS 1IOB THE mUTE BTATIiiS OJ' .unnuVA: 
MBaara, WOLTMANN, KEITH & CO., N o. I I . Wall Street, New,Verk, 

. to whom all . OOmIIiUnteatloDa· should. be addre88ed. and whO wln furnish information ·to'1� exhibttots, 
aeoure· apace, �d underlaJ<e the rooeption and dlreotlon ·of exhibits, aud ·wa 

or return of goods fit conneotlon with the .: ' , . 
TASMANIAN INTERNATIONAL EXHIBITION. 

ApplicatioDS for Space Must be made Before May 1, 1894. 

© 1894 SCIENTIFIC AMERICAN, INC. 

[APRlL 2 1 ,  18IJM. 
rtf 

ENGINES BOILERS & M,u,Ift1tB TOOI.S. 
, Complete·outllts fnrnlahed. St!nd ""!>Iicu a?l4 Oata1oi1Ue "B." W.P. DAVIS, Booheater, Jr. Y. 

AGENTS WANTED for Grinders' Bupplles. Lib
eral CommIaaioo. TmI TANITE Co .. BtroudsblU1J. p,., 

1094 
MODEL NEW MAIL. 

Highest Quality ulI Handsomest Light Roadster oi tile fear. 
MEN' S'ooLADIES'-BOY'S' PATTERNS. 

Boy'8 New Mall, highest grade hoy's wheel made. $liO, Also Boy's Wheels, - - - - - - $16 up. 
Closlnlr out all shopworn and 2d.hand wheels-Bargains. 

Smui two 2-unt otampB for catalogue and. 2d-hand list. WM. READ & SONS, lI17 Washinilton street, BoSTON. 

�ns Horological lnstitute. 
earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, IDE & CO. 

T EC E  

a:r ESTA BJ.I�HED IS4li. · 
The Most Popular Scientific Paper in the World 

Only 83.00 a Year, Inelnlltnlr l·oll.aae. 
Weel"y-li� N i.mhel'" a Year. 

TII18 widely circulated and splendidly lIlu8trated 
paper t8 published weekly. Every number contains slx
·teen pajles 01 nsefnI information and a lar�e number of 
onpjna) e_vln ... of new Inventions and dlscoverie8, 
representing Engineering Works, Stemri Machinery, 
New Inventions. NoveltIes In MechanIcs, Manufactures, 
Cbemlstry, Electricity Telejmlphy, Photography, Arch:
teoture. Agrtooiture, Horttoulture. Natural History, 
.ete. Complete I1at of patents each week. 
i Ter .... ef S ..... crh.tt .. II.-One co� of the BVIEN
'rlJI'Il' All_WAN wiD be lIIlDt for 0"" "",r-4 numbers
:postage prepaid, to any 8llIJscrlber In the U lted states. 
'Canada, or MexIco, on rl'OOlpt of tI ... ee do I lal'8 by the 
pnbllBbers; llixmonths, fl,IiO'; tbree months, $1.00. 

• CI u h8.-tlpeclal ratea for several 1UUIIes, and to POst 
Maatelll. Write forparticuIars. 
, The safest way 10 remit is DY Postal Order, Draft, or 
Express Money Order. Money ca.retuDy placed In81de 
of envelopes. securely sealed, and oorreotly addre8sed. 
seldom goes astray, but Is at the se der's risk. Address 
all lBtters and make all orders. drafts, eto� payable to 

MVNN & CO., 361 Broadway, New Y ork. 

T H E  

jdttttttit �mtritaU juppltmrnt 
This 18 a sep ..... te and dl8t1nct publication from �l'HB 

SCIENTlII'JC AMERICAN. butls uulform therewlib In slle, 
every number contalulng 81xteen large pal/es full of eu· 
IZl'IlvtngS, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'l'B B 
8CTENTlJrlC AMERICAN SUPPLEMENT Is publl8hed week
ly, and Includes a v8l'f wide range of contents. It pre
Sents the most recent papers by eminent write .. in all 
the principal departments of Science and tbe Useful 
Arts, embracllllr BlololIY. Geology. Mineralogy. Natural 
HI8tory, Geography, ArchreolollY, Astronomy Cbemls
try, Electricity. Llgbt, Heat, Mechanical EnglneeriIllf, 
S�eam and Itallway Engineenng, Mlulng, Ship Building, 
Ma.rlne Englnlleriog, Photography, Technology. Man.· 
fscturllllr In4ustrles, SanItary Eng{neerlng, Agriculture, 
Horticulture, Domestic Eoonomy, BIOI':rapby, Me4iclne, 
etc. A vast amount of fresh and valuable Information 
Qbtalnabll! In no other publication. 

'1'he �.t importan.t Enaineering lVorlrs, Mechanisms, 
and Manufactures !lot bome and abroad are Illustrated 
and de8cr1bed In the Bupl'LIIl1EN'r. 

Price for the SUPPLEMEN� for the United States, 
Car.ada., and Menco, 15.00 a year ; or one copy of the 
8cIENTIII'JC AMBRJCAN and Qlle copy of tbe SUPPLB

MENT, boLh mailed for one year to one addre8S for '7.00. 
Slnllle ooples, lOcents. Address and remit by postal order, 
expre88 money order, or check. 

. iU U N N  & CO .. 361 Broadway, New York. 

�uildinn �ditiDn. 
THE SCJENTJlI'IC A1IERICAN A R C H I T E C TS' AND 

RUlLDERS' EDITION la issued montbly. '250 a year. 
Single copies. 25 centa. Thirty-two Wile quarto pages, 
forming a large and sple did Magazine of Architecture, 
richly adorned with elegant piates in colorB, and with 
other line engravtJlll8; illustrating the m08t Interesting 
eXlllllples of modern architectural construotlon and 
allied 8ubjects. 

A special feature ls the presentation In each number 
of a variety of the latest and best plan8 for private re81-
dences, city and country Includinlr tbo8e Of very mod
erate 008t as well as tbe more expensive. Drawlng8 1n 
perspective and In oolor are given, together with Plans, 
Descriptions, Locations, Estimated Co8t. etc. 

The el8JnJllOO and oheapne88 of this magnillcent work. 
have won :tor It the Lnr�e8t Circulation of any 
Arch1teotural publication In the world Sold by an news
c!ealers. t2JiO a year. Remit to 

lUVNN & CO., Puhllahe .... , 
361 Broadway. New York .. 
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