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THE VICTIMIZING OF INVENTORS. 

The class of inventors has been selected by the fram
ers of our Constitution and laws as one specially worthy 
of protection. The patent statutes are based on a 
clause of the Constitution especially providing 1'or their 
encouragement, and the courts of the United States 
have devoted many sessions to adjudication of patent 
cases, the simple procuring of letters patent putting 
the humblest inventor in position to appeal to the 
highest class of Federal tribunals for the determina· 
tion of his rights. The old time opinions of the judges 
in these cases are agreeable reading. 'l'hey take the 
ground that the inventor requires special guardianship 
in his rights, the fact being recognized that the man 
of creative genius is often impracticable in business 
matters. 

Unfortunately, there is another class of men who 
have adopted this opinion concerning inventors, and 
who try their best to exploit the community of pa· 
tentees for their own benefit and to the accompanying 
detriment of their clientage. Wl1en letters patent are 
awarded, the drawings and claiml! of the patent 
and the inventor's name are published in the Official 
Gazette of the United States Patent Office. This ap
peals at once to a large number of sharks, calling them
selves •. patent agents," who see in the inventor a pos
sible source of revenue, As soon as his patent is 
issued the inventor therefore begins to receive letters 
from various self-extolled concerns, recommending 
him to do various things, to apply for foreign patents, 
or to permit the correspondents to act as his agents 
for the sale of his patent on commission. 

predicted with certainty. Every patent has to stand 
on its own merits; its exploiting must depend on the 
ground it covers, for a different clientele is to be 
reached by each invention. 

The remedy for this state of thing8 is simplicity 
itself: it is to be careful with whom you deal. The 
issuing of circulars tending to inflate the hopes of 
patentees is in itself a bad sign, as far a� the standing 
of the tirm issuing such circulars is concerned. 

Deal only with attorneys of known integrity whose 
long record of service makes them well known and 
who have been tried and have not beeu found wanting. 

• Ie • •  
THE LICK 01lSERVATORY EXPEDITION TO 01lSERVE 

THE TOTAL SOLAR ECLIPSE OF AUGUST, 1896, IN 
JAPAN. 

BY DR. EDWARD S. HOLDEN. 

It is proposed to send an expedition from the Lick 
Observatory to observe the total solar eclipse of Au
gust next in Japan. The neces�ary expenses of the 
expedition will be met from a fund provided by Col. 
C. F. Crocker, one of the Regents of the Universitv 
of California and a member of the !Standing committe� 
on the Lick Observatory. 

The expedition will be under the charge of Prof. 
Schaeberle. 

Its proglamme will be wholly photographic in char· 
acter. Prof. Schaeberle will make large scale photo· 
graphs of the corona with a lens of 40 feet focus (giv
ing an image of the sun about 410 inches in diallleter 
on a plate 18 X 20 inches) on the plan so success· 
fully carried out by him at the Chile eclipse of April, 
1893. Many of these letters and circulars contain state

ments that are absolutely fraudulent. The inventor, All difficultip,s in the mounting of so long-focused a 

for example, will be urged to apply for foreign patents lens are avoided by keeping the lens stationary and 
in England, France and Germany and other countries, making the carriage for the sensitive plates movable. 
when the agent is perfectly well aware that after the The lens is placed in the proper position for seeing th� 
patent has issued in the United States and been pub- sun during totality. A large canvas tube (40 feet long) 
lished in the Patent Office Gazette, valid patents is stretched over a frame of gas pipe tUbing. At tht 
cannot be procuren in those countries, except under further eua of this frame is an inclined railway carry' 
the international convention, which he is !Seldom able ing a holder for the negative plates (18 X 20). A clock· 
to avail himself of. The patent sharIF relies upon the work drives the frame at the proper speed. The ob· 

ignorance of this fact on the part of the inventor to server is stationed inside of his telescope, and makes 

protect him in his nefarious traffic. He is also pro- the exposures according to a programme fixed before

tected from detection by the fact that in many foreign hand. Some of the exposures will be very short, iu 

countries there is no examinatiou as to novelty, and, in 
order to obtain the finer details (only) close to the sun'� 

eOIl.ellto. due course, and after the payment of the government edge. Others will be longer to obtain details further 

(Illustrated art.icles arp marked With an ... terl.k.) fees, the patent will issue and he will be provided with out, and these plates will sacrifice some of the details 

the letters patent certificate to prasent to hl's "cll'ent," close to thp, edge, for these !regions will be overexposed. 
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scale photographs (on 5 X 7 plates) of the corona and 
surrounding stars (and possibly comets) ; and at least 
two of these plates will be impressed with squares of 
1s, 2s, 4s, 8s, 16s, exposure from a standard lamp be
fore they are exposed to the light of the corona. 
When they are developed, the I!quares of standard in
ten!<ity will appear at the same time with the image of 
the corona., and a photometric measure of the bright
ness of the latter is thus possible. in terms of the 
brightness of the standard lamp. This plan (first car
ried out by the Harvard College Observatory) has 
been followed at all the eclipses observed by Lick 
Observatory parties. viz., January, 1889; December, 
1889; and April, 1893. 

The portrait lens will serve to register the extension 
of the corona and a wide field of stars (and any pos
siblE' new planet). 

Messrs. G. Eo Shuey and Louis C. Masten will go 
with the party as volunteer assistants and will be in 
charge of the smaller instruments. Prof. H. Terao, 
director of the Imperial Observatory of Tokyo, has 
kindly offered to select a member of the staff of his ob
ser'·atory to accompany the Lick Observatory expe
dition, as one of its member!!. 

The Hon. Secretary of State, the United States Min· 
ister and Consul-General in Japan will do all in their 
power to forward our plans. It is to be hoped that 
the expedition may meet with good weather and reo 
turn with results which will reward its labors. 

• .e, • 

THE ]I:ANUFACTURE OF PAPER. 

Prominent among the greater industries of the 
United States, which have grown to large propor· 
tions during the past twenty-five years, is t.hat which 
is devoted to the manufacture of paper. At a recent 
meeting of the American Paper Manufacturers' Asso
ciation the president stated tha t the association was 
formed about eighteen years ago, and that the paper 
business had since taken on a rapid growth. At that 
time the manufacture of paper in the Uuited States 
had grown to such an extent after the war that the 
capacity of the mills in 1878 in the production of pa
per amounted to nearly 3,000 tons of product per day. 
To·day the capacity of the mill product in this coun
try is about 12,000 tons per day. 

The gflneral public has little idea of the size and 
cost of an average paper mill. The finished product, 
as we see it in our books and our daily newspaper, is so 
familiar, and the materials of which it is popularly 
!!upposed to be made are so cheap, and for most other 
purposes worthless, that to many it will be a sur
prise to learn that an average paper mill costs from 
$1,000,000 to $3.000,000 to build and equip. It is capa· 
ble of turning out some 40 tons of paper per day, 
and to run the machinery requires boilers and en
gines of not less than 3,000 horse power. For wash· 
ing' the pulp, etc., there will be rt'quired 4,000,000 
gallons of water per day, or enough to supply a city of 
50,000 inhabitants, and the whole of that supply must 
be filtered by the most approved modern processes. 

The manufacture of the paper may be broadly 
separated into two processes, consisting, first, in the 
preparation of the pulp, and secondly, in the forma
tion of the paper from the pulp. , 

I. The Preparation of the Pulp.-The popular idea 
that paper is made from rap:s is true only of fine 
'writing paper, wh�ch is made entirely from this mate
rial; but newspapers and most book papers are made 
entirely from wood. The better class of book paper 
is made from wood and a small percentage of rag. 
There are two kinds of wood pulp. 

1. Ground or Mechanical Wood Pulp.-This is made 
by grinding the ends of spruee wood logs against re
volving emery wheels. This is done under water, and 
the result is a finely divided wet sawdust. The wood 
retains all its natural gums and acids and has no fiber. 
It must be used with some more fibrous material, such 
as chemical wood pulp. This is the cheapest form of 
pulp, and it is therefore only used for newspapers a.nd 
so-called manila wrappings. 

2. Chemical Wood Pulp is made from spruce or 
poplar. The timber comes to the mill in barked logs, 
which are four feet long, and have had all the knots 
carefully bored out. The logs are fed into a "chipper," 
in which the knives are arranged at an angle of 45 de
grees to the center line of the machine. These knives 
cut the logs diagonally to the grain into" chips" 
which are half an inch long. The chips are conveyed 
to .. digestt'rs," which are upright cylindt'rs 7 or 8 feet 
in diameter and 30 feet long. If spruce wood chips 
are being used, they are treated by the acid process, 
the digesters being lined with acid proof brick. The 
acid liquor is obtained by mechanically combining 
sulphurous acid gas with milk of lime, and forming a 
bisulphite of lime� The digesters are filleu with chips 
and liquor in proper proportions, and are then her
metically sealed. Live steam is introduced, and the 
chips are boiled for t'ight hours under a pressure of 110 
ponnds to the square inch. 

If the chips are made from poplar, the process is the 
same, except that the liquid is made from caustic soda 
uh and water. 

After the boiling is completed, the contents of the 
digesters are blown out into a receiver, where it pre
sents the appearance of a mails of soft pulp. The 
liquor is then washed out; and after the pulp has been 
bleached, it so closely resembles the rag pulp, which is 
used in the manufacture of fine book paper and writ
ing paper, that only an expert can tell the difference, 
both being a pure vegetable cellulose. The pulp is 
now subjected to a process of beating and macerating, 
to reduce it to the proper consistency; and at this 
stage coloring may be added to give any desired shade. 
A certain amount of sizing is also introduced-the siz
ing being made from resin" cut" with soda ash-for 
the purpose of giving impermeability to moisture and 
a firm surface; otherwise the product would be a 
simple blotting paper. 

The pulp is now ready to go to the paper machine. 
It should be noted here that newspaper pulp is formed 
of 80 per cent ground pulp and 20 per cent chemical 
pulp. Book paper is formed entirely of chemical 
pulp. 

II. The Paper Machine.-If he bear in mind the 
frail nature of the article which it is designed to 
handle, the visitor to a paper mill will be astonished 
at the great size and weight and the massive strength 
of a paper mill. 

At first sight, the massive cast iron and steel frame, 
from eight to ten feet wide, and from one hundred and 
fifty to one hundred and seventy-five feet long, ap
pears to be better fitted to manufacture iron and 
steel than to handle the thin, milky fiuid which stands 
ready for manipulation at the upper end of the ma
chine. The wet pulp, of which 95 per cent is water, 
first passes through a screen, where it is cleaned. It 
then fiows into a vat, at the further edge of which is 
provided an outfiow, which consists of a true, level, 
edge or lip which forms a kind of weir, over which 
a broad, thin stream of pulp fiows onto the paper ma
chine proper. This stream is the full width of the 
machine, and its depth has to be kept perfectly true 
and even throughout. The pulp falls onto what is 
known as the FOllrdrinier wire. This is an endless 
wire cloth. seventy meshes to the inch, which is the 
full width of the machine, and travels continuously 
over a set of parallel rolls, passing around an end 
"couch roll," and returning again under the machine. 
In addition to its forward motion, this wire cloth or 
screen has a lateral rocking motion across the machine_ 
As the pulp fiows onto this wire a large portion of the 
water, assisted by the shaking, strains through and 
passes away, leaving a thin film of pulp, which is the 
future sheet of paper. This film is picked up off the 

"conch roll " by an endless woolen felt, which carries 
the wet sheet between several gun metal "squeeze 
rolls" or" press rods," which force out a sufficient 
amount of water for the sheet to be able to sustain its 
own weight. 

a paper mill of 40 tons per day, or 1,000 t.ons per month 
capacity: 

Coal . •  , ............ ' ............................... 15 tons. 
Wood ' "  . . . . .. . .. . .. . . . . .. . .. . . . . .. . . . . . . .... ..... . .  ll,482cords. 
Bleaching powder (chloride of lime)......... ., . .... . 142 tons. 
Sulphur. . . . • . • • . • • . . . . . • • • • . . • • ••••••••••• . • . . •••• 'l'1 " 
Lime (milk of lim.e) •••• • • o .  " 0' •••••• • • •••••• • • 0 rJ1 " 
Besin (sizing) . ..... . . . , . • • •••••• • • • •••••• ••••••• • • ••• 1�" 
Soda ash . . . . • • •• . . . . . . . . . .. ...... . . . •  . .. . . . . . .. . . .  12Ii .. 
English clay. ••••• • . . .  •••• • • • •  • • • •  • • • .  •••• • . . .  • . . . . .  • 200 

Many a paper mill is run continuously from 12 P. M. 
Sunday night until 12 P. M. on the next Saturday, 
two sets of operatives being employed. From the 
time the log of wood is put into the chipper to the 
time the paper is cut up into sheets, the material is 
never handled, but passes through a continuous me
chanical process. 

... ,., .. 
Obituary. 

DEATH OF GENERAL CASEY. 

Brigadier·General Thomas Lincoln Casey (retired), 
late Chief of Engineers, United States Army. died at his 
residence in Washington, on Mareh 25. General Casey 
was the son and grandson of soldiers. His father was 
General Silas Casey. General T. L. Casey was born at 
Madison Barracks, Sackett's Harbor, N. Y., in 1831. 
In 1848 he received an appointment to the United 
States Military Aeademy. Four years later he gradu
ated at the head of his cla�s. He entered the engineer 
corps as second lieutenant in 1852. He was assigned 
to duty in connection with works of improvement on 
the Delaware River and Bay. When the civil war 
broke out he was sent to New England, as superin
tending engineer of the permanent defenses and field 
fortifications on the coast of Maine. In March. 1865, 
he was breveted lieutenant·colonel for faithful and 
meritoriolls services during the war. He was then ap· 
pointed superintending engineer of public buildings 
and grounds for the District of Columbia. He had 
charge of the Potomac Aqueduct, and to him also was 
eommitted the completion of the State War and Navy 
Department building, in Washington, the Washington 
Monument and the construction of the Medical Museum 
and Library. He was president of the Board of Engin
eers for fortifications and other public works at New 
York fl'Om 1886 to 1888, when he was appointed brigadier 
lCeneral and chief of engineers by President Cleveland. 
In 1889 he was charged by an act of Congress with the 
construction of the new Congret'sional Library build
ing, and in recognition of his integrity and ability, Con
gress continued him in charge of the work after he was 
retired in 1895. The death of General Casey removes 
one of the best known and active governmeut officers. 
He took great pride in the progrel!s and economy of 
the work on the new library building, and was to have 
completed it within the time limit and for less than 
the origiual estimates, which speaks well for his ability. 
He always directed in person the contract work for 
which he was responsible. 

••••• 

At this point the sheet is transferred to an endless 
cotton felt, which supports it while they both pass 
over and around a dozen or more driers, which are hoI 

The Strength of lee. low cylinders 8 feet in diameter and extending the fuJI 
width of the machine, through which a constant flow The army rules are that 2 inch ice will sustain a man 
of live steam is maintained. These thoroughly dry or properly spaced infantry; 4 inch ice will carry a 
out the paper. man on horseback, or cavalry, or Jight guns; 6 inch 

At this stage of the process the sheet is rough and un- ice. heavy field guns, such as 80 pounders; 8 inch ice. 
even, prt'senting very much the appearance of a sheet a battery of artillery, with carriages and horses, but 
of paper that has been wetted and allowed to dry not over 1,000 pounds per square foot on sledges; and 
out again. It now has to be ironed out. as it were, 10 inch ice sustains an army or an innumerable multi
and the desired finish imparted to its surface. For tude. On 15 inch ice railroad tracks are often laid and 
this purpose it is passed through the calenders, which operated for months. and 2 foot thick ice withstood 
consist of two vertical standards which carry usually the impact of a loaded passenger car, after a 60 foot 
11 superimposed chilled steel rolls of the very highest fall (or, perhaps, 1,500 foot tons), but broke under that 
possible polish. The paper is inserted between the of the locomotive and, tender (or, perhaps, 8,000 foot 
upper two and passes down through the whole set, the tons). Trautwine gives the crushing strength of firm 
desired pressure being obtained by means of powerful �ce a:s 167 to

.
250 po�nds per square in�h. Col. Ludlow, 

screws. This process is repeated in a second stack of ID hIS expenments In 1881, on 6 to 1� mch cubes, found 
I"olls, after which the finished paper is wound into a 292 to 889 'pou�ds for pure hard ICe, and 222 t� 820 
large roll: It is then passed through the cutters and.1 pounds for mfenor g�ades, and on the Delaware River, 
cut to the required width and length. :00 pounds for clear Ice and �O. pounds or less f�r. the 

If a highly finished surface is desired the paper is Ice near the mouth, where It IS more or less dlsmte
passed through what are known as su�r.calenders, grated by �he action of salt water, etc. Experiments 
which consist of 7 rolls 4 of chilled steel and 4 of of Gzowskl gave 208 pounds; those of others, 310 to 
pressed paper, arranged �Iternately, the combination 820 pound�. The tensile strength was found by Ger
of the two materials in the rolls giving a high finish. �an experIments .to be 142 to 228 pounds �er square 
The whole machine is run at a very high speed, 300 to lOch. The shearmg stre�gth has been given as. 75 
350 feet per'minute being common. There are some to 1�9 pou?ds. pe� square lOch .. The aver�g'e Specl�C 
machines that run the paper out at the rate of 400 feet gravity of ICe IS 0 92. In freezmg, water Increases m 
per minute, or between 4 and 5 miles per hour, and volu�e from �.� to 1-18, or an a:vera,?e of 1-11; .when 
such a machine will frequently run an entire day floatmg, 11-121Slmmersed.-EngmeenngMechamcs. 
without a break in the paper. • •• , • 

These speeds are only possible in the manufacture Earthquak.e In :Maine. 

of commOll news paper. In making the finer grade of Reports from Machias and Calais, Me., state that a vio
paper, with high finish, such for instance as is used for lent shock of earthquake was felt on the evening of 
the SCIENTIFIC AMERICAN, the mill can only be run Mareh 22 at 8 o'clock. The direction of disturbance 
at about one·half the above speed. was from the sonth toward the north at Machias and 

The whole machine has to be adjusted with the from west to east at Calais. At Machias houses trem
greatest care and nicety. It runs at so high a speed, bled, dishes and windows rattled, and clocks were 
and the material upon which it operates is so frail, stopped. People rushed from their houses in alarm. 
that any unevenness in the rolls, or an irregularity in At Calais the shock lasted from four to five seconds. 
the speed of any particular part of the machine, No damage was recorded 
would break the sheet, and throw the work into con- • ,'' , • 
fusion. DEEP and rapid breathing is recommended as a 

The following material is consumed every month in means of stopping hiccougb. 
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A NEW CAR BRAD. 
The illustration represents an improved car brake, 

in which the brake shoes are moved into contact with 
the wheels hy the straightening of toggle arms located 
between the shoes operating against adjacent wheels. 
The improvement has been patented by Ferdinand 
Gabler. Topeka, Kansas. The shoes are suspended by 
hangers and have a loose jointed connection with the 
toggle arms, and the latter are jointed by a bolt or 

GABLER'S CAR lIRAD. 

J ,1eut111, !mer1'J1I. 
PurUlcatlon of Drinking Water by Means of 

FlhraUoD. 

The importance of pure water in determining the 
health of a community has long been recognized and 
cannot be overestimated . . 

At the present time it is impossible for many cities 
and large towns to obtain the required amount of 
water from a naturally pure source, and in the future, 
with the enormous increase in population and the 
number of manufacturing towns established along the 
banks of the small streams and rivers, this difficulty 
will be manifestly greater. Therefore the possibility 
of purifying, by artificial means, water which has been 
polluted by sewage and which contains both organic 
matter and bacteria, has become a quest.ion of great 
importance in many communities. 

In considering any method for accomplishing this 
object, two t.hings must be borne in mind, viz., it!'! 
efficiency and its cost. The objections which have 
been urged against filtration are: 

First, that while a filter might remove the coar8e 
material in suspension, it would allow all the organic 
matter in solution and the bactel:ia to pass throu/lh 
unchan/led. 

Second, that even if a filter were efficient for a short 
time, it soon becomes clogged alJd saturated, and then 
the condition of water which passes through is worse 
than when it entered. 

Third, that the cost and maintenance of a properly 
constructed filter is so great that it cannot be univer-

. .  . . sally adopted as a means of purifying water. pm tie pm to a stem extendmg transversely to the mld- Th t f th M h tt St B dIe of the car. The inner ends of the two stems on e repor 0 e assac u.se s ate oard of 
opposite sides of the car are connected to a chain which I !Iealth �or the year 1894 contams some �ery interest
passes aronnd two pulleys on a stationary axis and mIl and Important facts upon all thel'\e pomts . . 
around an intermediate pulley carried by a clevis on For th� past seve� years the board has mamtained 

,the lower end of a brake lever, connected at its other I an experImental statIo� at Lawrence for the sol� and 
end to the brake chain through which the brakes are express purp?se .of testmg the

. 
efficacy of filtratIOn of 

applied. Pulling on the brake chain tends to water to purify It and render It fit for household .pur

straighten the tOllgle arms, thrust.ing the brake p�ses. T?e �at.er tested was that of the !derrlmac 
h . t th 1 I f h' h th d , River, which IS hned from source to mouth WIth manu-s oes agams .e w .Iee s, rom w IC .ey are r�move , facturing towns and which mav be taken as a fair when the tenSIOn IS released, by a spiral sprmg con- I f ' t . 

• t d . h . 
necting the shoes of each pair. samp e 0 rIver wa e� contamma e Wit a conSider

• .  e . •  
A WATCHMAN'S TIllE RECORDER. 

A simple and inexpensive watchman's time recorder, 
especially adapted for use in factories and other build· 
ings, for making a record of the times at which the 
watchman makes his rounds, is shown in the accom· 
panying illustration, and has been'patented by Charles 
L, Rei!', of Riehmond Hill, L .  I" N. Y. On the hour 
hand of an ordinary clock secured to the inside of a 
door or wall is fastened a ring shaped dial, preferably 
of paper and with markings s imilar to those of a clock 
face, this dial being set on shoulders formed in the hour 
hand, This hand extends across the dial, and a spring 
holds the paper dial in contact with the hour hand, 
causing it to travel around with it. On the upper part 
of the clock casing is secured a guideway through 
which the upper part of the paper dial passes as it reo 
volves, and in this guideway is arranged to slide a pin 
adapted to puncture the paper dial when pressed by 
the watchman, the pin being withdrawn by a coiled 

REIS' WATCHMAN'S TIME RECORDER. 

spring. The paper dial is simply made, as shown in 
the small view, and may be readily slipped on the hour 
hand and held in position thereon by the spring, it be
ing understood that the paper dial is attached to the 
hour hand to correspond with the indicat.ed time. 
The punctures made in this dial, when it is removed 
each morning, indicate the times of the watchman's 
visits. 

able amount of orgaDic matter. 
The filters were of all sizes and thicknesses, from 

those a few feet square and ten inches in depth to 
the large filter covering two and one· half acres, through 
which the water supplied to the city of Lawrence has 
been filtered since 1893. 

Chemical" and bacteriological examinations were 
made weekly, and sometimes daily, of the water of 
ingress alld egress. Sand of different sizes was used, 
and the filters were run both intermittently and con
tinuously. The results of this careful and painstak
ing investigation. extending over a number of years, 
and every source of error being eliminated, are both 
astonishing and gratifying. 

From a bacteriological standpoint they prove that a 
properly constructed and properly managed filter will 
remove from 98 to 99'84 per cent of the ordinary bac
teria in water, and that if such bacteria as the bacil· 
Ius prodigiosus, which is very similar to the typhoid 
bacillus, be added to the water in varying proportions, 
the filter will remove from 99 to 99'993 per cent. The 
organic matter in solution is greatly diminished and 
the water is chemically purified. 

Moreover, the efficiency of the filter, instead of dimin· 
ishing, increases with age and use, owing to the forma· 
tion of a gelatinous coating about each grain of sand, 
which serves to entangle the bacteria in their progress. 

The rate of filtration may reach five million gallons 
daily per acre of filter without impairin/l the efficiency. \ If the surface clogging is properly removed, there will 
be no appreciable difference in the quality of the fil· 

I tered water during or after the process of removal, 
Finally, the cost of construction and maintenance 

of such filters is no t so great as was supposed, and is 
not to be compared with the benefits derived from 
their use. The one which has been in successful use 
in the city of Lawrence proves that the plan is prac
ticable in supplying cities with potable water. It 
seems to us that the knowledge derived from these 
experiments should be spread -abroad and the atten
tion of municipal authorities called to them. 

In the immediate vicinity of New York the water 
of 1Ihe Passaic River has been for a long time very bad 
and is constantly growing worse as regards its con
tamination with sewage and the waste of manufactur
ing plants on its banks. Several lar�e cities and 
towns obtain their water supply from this source, and 
if there is a practical and economical means of render· 
ing this water pure and wholesome, 
it certainly ought to be adopted. 

While our own Croton is consid
ered a very good quality of watel'. 
yet it is liable to contaminatIOn, 
and we have recently had abundant 

• • • • • proof that it may become disa/lree-
FRIENDS of the Lick Observatory will be glad to able to sight and taste. A proper 

know that, owing to the open winter, considerable pro- system of fiIterillg would no doubt 
gress has already been made in mounting the 3 foot improve the quality greatly. and 
reflector presented to it by Edward Crossley, Esq., I the matter should be brought to 
iately M. P. for Halifax, England. In another month I the attention of the proper authori
it is likely that both dome and telescope will be erected. ty.-Medical Record. 

[APRIL 4, 1896. 
A NEW LAWN SPRINKLER. 

A sprinkler designed to throw a gentle yet effective 
spray, and which is of simple and inexpensive construc
tion, is shown in the accompanying illustration, and 
has been patented by Charles A. Ashton, of Piqua, 
Ohio. Fig. 1 represents the sprinkler in operation, 
Fig. 2 being a vertical section. A reduced stand pipe 
supports a spreading head, whose lower section has an 
enlarged bore and receives the lower end of a closelv 
coiled spring, made fast to the base of the spraying 
head. To the top of the spring is secured a cap in 
which screws a plug having a large central bore, with 
a reduced bore at the top, to make a fine vertical 
thread of spray when the water is turned on. In 
operation the water it! also forced out horizontally 

ASHTON'S LAWN SPRINKLER. 

through the interstices of t.he spring, in a manner quite 
resembling a miniature fountain. The plu/l is readily 
removable from the cap, facilitating the cleansing of 
the sprinkler from any obstruction. 

• • • 
IIIPROVED HORIZONTAL TAPPING IIACHINE. 

It is in the minor operations in the manufactory 
or machin e shop, no les8 than in the larger work, that 
time and money are saved, and profits increased. 

Making screws and nuts and tapping pal·ts for re
ceiving screws are among the smaller but important 
operations carried on in the shop. A great deal of at
tention has been given to machines for doing this work 
rapidly and with unifol'mity. 

We /live an engraving of a machine designed for 
light, rapid tapping. The spindle is driven by two 1;!4 
inch belts. running in reverse directiom, /living a speed 
of 1,200 to 1,500 revolutions per minute. Thp. rever8-
ing of the tap is accomplished by releasing the foot 
pressure from the treadle, which, through the medium 
of a lever, actuates a friction cone. 

The machine is fitted with a flat sliding plate for 
holdin/l work, also a revolving spindle which is especi
allv useful for tapping small pieces. 'ro this spindle 
m�y be fitted a work holder, which is wholly under 
the operator's control. so that, if the tap becomes 
caught from any cause, it may be instantly released 
and allowed to revolve, with the work attached, with
out danger of breaking the tap. 

The machine is provided with a substantial counter· 
shaft and �huck. 

Harvey Hubbell, 875 State Street, Bridgeport, Conn., 
is the manufacturer of this machine. 

• 1.' • 

IT is reported from France that the fresh juice of 
the poppy plant applied to recent bee stings gives 
immediate relief and prevents inflamlllation. 

HORIZONTAL TAPPING IIACHINE. 
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THE ROBINSON CORN AND FEED MILL. 

The feeder consists of an iron hopper, shoe and 

shoe case. The shoe is located underneath the hop

per, insid('! the shoe case, as shown in cut, and is oper

ated by means of an eccentric revolving against a 

leather cushion, behind which a coil spring is attached,  

making the shoe noiseless i n  its  operation and main 

taining a uniform and positive feed. the eccentric be

ing driven from the shaft of mill by 
grooved pulley as shown i n  cut. 

To regulate the shake of the sh oe 
and make the motion uniform or 
steady, a rubber cushion is attached to 
the side of the shoe case, this rubber 
cushion being adj ustable by means of 
a thumb screw and nut and any wear 
on the leather cushion can be taken 
up. 

The back end of the shoe is sus
pended on an upright spindle wh ich 
prevents the shoe from rolli ng and at 
the ,;:ame time allows i t  to be raised 
and lowered by meaIls of a cord at
tached to the mouth or the feed open
ing of the shoe. This cord passes over 
a knob at the top of the hopper and 
thence to an adjusting screw and nut, 
as shown in cut. To further contrcl 
the feed a slide is placed i n  the hopper 
which can be raised or lowered ; this 
slide, together with the adjustable and 
vibratiug shoe, enables the operator 
to feed heavy or light. a.s the kind of 
grain may demand. The feeder, once 
set for a certain kind of grain, req uires no further at
tention. 

This mill is manufactured by Messrs. Munson Broth
ers, Utica, N. Y. 

J tieutifit �meri'Ju. 
struments and artifices to render these movements vis
ible and to determ ine their character. To the ordinary 
inscribing or registeri ng apparatus has been added 
the photographic methods of Mr. Muybridge and M. 
Marey. The im portaut r('!searches of M. Marey have 
already been published in SUPPLEMENTS 336, 408, 414, 
579, 580, and 749. 

We now present an illustration of another interest-

THE ROBINSON CORN AND FEED MILL. 

ing piece of apparat us wh ich is used by him in h is ex
periments. It com:ists of a dynamographic platform 
for gi ving a curve of foot pressure on the ground at 
the same time in which a mechanical record of the 

• • • , • movement is obtained. The dynamograph sho wn in the 
A DYNAMOGRAPH. engraving consists of coils of India rubber tUbing which 

The use of instru ments of measurement and verifi- are more or less compressed according to the external 
cation marks the origin of nearl y  all of the progress in force applied. In consequence of this  pressure, the 
wany branches of science and industry. Physiolo- contained air is more or less squeezed out into a cham
gists particularly have need of accurate instruments ber connected with the recording instrument. This 
when they study the different forms of motion in  the portion of the apparatus is called a " spiral dynamo
functions of life, the veloci ty of blood in blood ves- meter." In the complete apparatus a series of spirals 
sels, etc. The graphic expression of motion is obtained I are arranged on an oak platform. All the tubes which 
with facility by using the instruments with which the lead from the spirals u nite in a common collecting 
best physiological laboratories are now equipped. Mo- tube, which communicates with the cham ber of the 
tion . is  the most apparent manifestation of life, and recording tambour. A plate held in po.,ition by 
besides the internal 01' organic movements, sometimes clips accurately covers all these spirals. When a man 
so slight that our senses cannot perceive them,  th ere mounts this platform, the registering lever is raised to 
are oth er external movements the study of which has a variable height and remai ns in the same position as 
proved of the greatest value. long as he does not move. If, however, he moves 

Modern physiologists have devised all kinds of in- slightly, the am ount of vertical foot pressure on the 
platform is altered in amount and is recorded on the 
chronograph cylinder. The following is  found to be 
the law which M. Marey finds governs the variations 
in pressure : All muscular actions which alter the 
center of gravity of the body in such a manner as to 
raise it augment the foot pressure on the ground. All 
actions tending to lower the center of gravity diminish 
the foot pressure. 

This dy namograph may be combined with appara
tus for record ing the actual movement. This may be 
done by two methods, either by the mechanical regis
tration of the movement or by the now well k nown 
chrono·photography. The engraving sho ws the former 
method. The man stands on the platform of th e d y
namograph and wears a tight-fitting cap ; an elastic 
thread is fastened at one end of the cap, the other end 
is fastened to a solid support by means of a clip. This 
thread may be fixed near its upper end to a lever of 
a tambour. A tambour is the actuative portion of 
the recorder, con sisting of a drum or cup with a 
thin membrane stretchpd over it, to which a record
ing arm is attached. T wo tamhours produce two 
curves on the revolving' cylinder of the chronograph, 
one the curve of foot pressure and the other that of 
the vertical change of position of the head. An exam
ination of these curves, which may be enlarged if ne
cessary, shows that the laws of animal movements 
obey general laws-in thIS case, the laws of ballistics. 

DTHOD OF RECORDING FOOT PRESSURE AND CHANGES 01' 
ELEVATION DURING A JUMP. 

For our engraving we are in
debted to M. Marey's late work 
" Movement," published by D. 
Appleton & Company, New York 
City. 

• • •  
Tran.plantlng Large Tree •• 

The editor of the New York Sun, 
Charles A. Dana, h as a comforta
ble house with quite extensive 
grounds in the near neighborhood 
of New York City, where he has for 
some years paid particular atten
tion t.o the care and cultivation 
of many ra.re and beautiful plants 
and trees. On the transplanting of 
large trees, therefore, as on so many 
other subjects, he speaks as It high 
authority, in the following answer 
to a correspondent : .. The trans-

2 13 
planting o f  large trees has been tried very extensively 
in different countries, and the testimony of all experts 
is that, while it is sometimes successful, it is yet a very 
costly and uD8atisfactory transaction. In our own 
experience, out of perhaps thirty large trees of differ
ent kinds with which the ex peri went was tried sOllie 
twenty years ago, with mo�t abundant care and a 
liberal disregard of expense, one only is now living, 

and that not in a very flourishing con
dition. Take a young tree of a suita
ble size for transplanting, say five 
years of age or thereabout, and at 
the end of twenty years you will have 
a better result with it than you can 
have with an old tree, and the young 
tree will perhaps cost five dollars 
when planted, where the old one will 
C08t five hundred." 

• • •  
A N  IMPROVED DUD WAITER. 

The illustration represents an im
provement in the construction of 
dumb waiters whereby the cage, with 
its load, wil l  be securely held at any 
point w hen the operator releases the 
rope, the wear on the hoisting rope 
bei ng reduced and the car relieved of 
any strain and the cage being also 
safely held in the shaft without drop
ping, should the ropes break. The 
improvement forms the latest of [sev
eral inventions relating to dumb 
waiters patented by Mr. Anton Larsen, 
of 413 and 415 East One H undred Il-nd 

Twenty-fourth Street, New York City. As may be 
seen in Fig. 1, the cage is cou nterbalanced, and thr 
hoisti ng rope, secured at one end to the upper part Ot 
the well, passes u nder a pulley on the top of the cage, 
then over a pulley at the top of.the well, and extends 
downward in front of the cage, under a pulley at the 
bottom of the well, thence upward over a pulley 
journaled in an arm secured on a transverse shaft in 
the lower part of the cage. This arm has it!' free end 
forked to engage a rod depending' from the bottom of 
the cage, as shown in Fig. 2, a �pring' on the rod tend
ing to press the arm upward. The shaft carrying the 
arm is connected by gear wheels

' 
with an oppmdte 

shaft, and on the outer ends of both shafts are brake 
shoes in the form of eccentric disks. a da�)ted to en
gage opposite sides of the guide posts in the well. 
The cage is IllOv('!d upward in the well by pulling on 

LARSEN'S DUMB WAITER. 

the front run of rope, the brake shoes then permitting 

a free upward movement of the cage, as they are only 

held in frictional con tact with the guide posts by the 

action of the spring on the arm, but when the pull on 

the rope is released the spring causes the shoes to 

bind with sufficient force to hold the cage in position, 

the pressure of the load also drawing the shoes in 

more firm contact with the guide posts. The rear run 

of rope, under the calZe, is pulled upon to lower it:'caus

ing the arm to swing downward and the turnlDg of 

the tra.nsverse shafts d isengaging the shoes from the 

guide posts, the spring again applying the shoe� when 

the pull ceases. The entire arrangement is completely 

noiseless, and the operator can conven iently raise and 

lower th e cage and hold it at any desired point. As 

may be seen in Fig. 3, the frame of the waiter is held 

together with dowel pins, top and bottom-a mode of 

construction which renders the car very strong. 
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Stabllity of High Hulldinlr8. 

To the Editor of the SCIENTIFIC AMEHICAN : 
I saw in the SCIENTIFIC AMERICAN of March 21 an 

article on the stability of lofty buildings. Perhaps an 
instance or two, that came under my personal obser
vation, would be of interest to you. I was in the 
D. S. Morgan bui lding, corner of Niagara and Pearl 
Streets, Buffalo, N. Y., during the gale of December 
23-1 think that was the date. The wind reached a 
velocity of 73 miles per hour. I was in a room on the 
eleventh floor, about 120 feet from the ground. A 
weight was h ung to a gas burner by a cord about 
2 feet long. The weight vibrated or swung at least 
6 inehes. If the building did not swing, what caused 
the weight to move ? 

On the 4th of March I was at the lighthouse on Hog 
Island ,  Va. This is an octagonal strncture, of cast 
and wrought iron. The base is 50 feet. The height 
to the focal plane, 175 feet. The watch room is about 
10 feet in diameter ; this and the inclosed stairway is 
all there is to offer a surface to the wind, except the 
eight columns and braces. This tower vibrated so 
that a pendulum clock could not be kept running. 

S. T. S. 
• .  e a . 

Ignition TelDperat u re of Acetylene Ga8. 

To the Editor of the  SCIENTIFIC AMERICAN : 
In experimenting recently with acetylene, I was 

surprised to find its ignition point so low that it would 
take fire throu/lh the gauze of a Davy lam p. I tested 
it by lowering the lighted lamp into a jar of the gas 
and also by d i recting a jet of the gas against the lamp. 
In both cases the acetylene took fire outside the pro
tecting gauze about as easily as h ydrogen would. 
CH, and C.H, will not ignite in this way, and it seemt! 
strange that the higher carbide C.H. should. It m Ullt 
be very unstable. Can you give any further explana-
tion ? A. Eo COLDWELL. 

Acadia College, Wolfville, N. S. 

[Acetylene gas is known to possess a very low tem
perature of ignition. It is not very easy to assign a 
good theory for it. In recent lectures on " Flame and 
Combustion," by Profs. Lewes, 8mithells, and others, 
as published in our SUPPLEMENTS, you will find given 
many excellent points in connection with flame, etc. 
Dr. Lewes' article on acetylene is in our SUPPLEMENT, 

No. 998. Oth er papers, by the same all th ority, on 
" Flames of Hydrocarbon Gases," will be found in 
Nos. 876, 1012, 1013. A very good series of lectures, hy 
Prof. Smithells, on " Flames," were given in Nos. 846, 
850, 930, 941, and 942. -ED.] 

LnlDber De8troyed by Fnngu8. 

To the Editor of the SCIENTIFIC AMERICAN : 
We to·day express you a package containing two 

pieces of wood which you will see have been destroyed 
by some growth, which growth is very common in this 
section of th e country and has found its way into one 
of our lumber sheds. It is very destructive to all 
grades of lumber. Please advise us through mail or 
your columns of a cure for this trouble. Would pre
fer a wash if one can be had that will do the work. 

Beaumont, Texas. M. K. F. 
rThe matter having been referred to the Division of 

Vegetable Physiology and Pathology of the United 
States Department of Agriculture, the chief of divi
sion reports as follows : 

" The letter and pieces of pine board which you re
ferred to this division from Mr. M. K. F. were duly 
received. The samples are affected with the ordinary 
bench rot fungus, mycelium of Polyporus sp. The 
lumber sheds mentioned should be kept drier if possi
ble. Probably  several thorough washings of the lum
ber and sheds with strong copper sulphate solution, 
one pound of crystals to the gallon of water, would 
thoroughly disinfect the lumber. We have wash ed 
some of the benches in one of our greenhouses with 
BOl'deaux mixture containing an excess of copper and 
they are thoroughly free from this fungus, while it is 
quite common on benches which have not been 
washed." B. T. GALLOWAY, 

Chief of Division.] 

A Novel Cure for Cold8. 

J cieutific �lUeri,au. 
geal blood vessels. For this purpose slight " tappings " 
with the India rubber hammer are to be resorted to. 
The locality to which the percussion should be applied 
is the forehead, j ust above the root of the nose ; and 
the " taps " should follow a line extending horizontally 
outward over the eyebrows. The " tapping " should 
be frequently interrupted and resumed, since it is 
manifest that continuous " tapping " would overstimu
late and finally exhaust the vasomotors, thus exagger
ating the very evil the remedy is designed to cure. In 
cases of chronic catarrh the " tapping " is also value 
able, only in this condition it must be of a heavier 
degree and more sustained ; what is wanted being first 
a free secretion of mucus. and afterward a return to a 
condition of normal vascularity. The method is inter
esting, and based on physiological reasoning. Let us 
hope it will prove as effective in practice as it sounds 
8cientific in description. 

• t e l .  
Science Note8. 

In the Johns Hopkins Hospital at Baltimore, a 
patient under hypnotic influence was operated upon 
successfully for diseased kidney, no anresthetics being 
used. This case is the first in which hypnotism has 
been used in that institution. 

Laudenbach (Virchow's Archiv, cxIi-i, 1895) reports 
having removed the greater portion of a dog's spleen, 
and at the end of six months there was a complete re
generation of the entire organ. The removal caused 
profound disturbance of digestion and impaired nu
trition, but notwithstanding this fact the entire organ 
was reproduced. 

According to Prof. Kobert, the active principle of 
the male fern is not only filicic acid, but also the essen· 
tial oil,  which forms a kind of loose compound with 
the fatty acid .  This mixture, or compound, is easily 
emulsified in the  intestine, and exercises a stupefying 
action upon the tapeworm, which is then expelled by 
a laxative. 'fhe ethereal extract of male fern should 
be prepared from the rhizomes gathered in the autumn, 
says the Pharo Zeitschrift, for the spring collection is 
less certain in its action. 

The Temperature of the Sun.-Prof. Paschen has 
(says the Gas World) been investigating the tempera
ture of the sun. Among recent observers Rosetti has 
found a temperatnre up to 10,000° Cen. by means of a 
thermopile ; Le Chatelier one of 7,600° Cen . by com
paring the absorption of solar rays with that of rays 
from a hot object ; Wilson and Gra.y one of 6, 200° 
Cen. by balancing the radiatiou from the sun against 
that from a glowing strip of platinum, in a Boys 
radiomicrometer ;  Scheiner one between 4,000° Cen. 
and 10,000° Cen. by measuring the breadth of the 
magnesium lines in the spectrum. Now Prof. Paschen 
reckons it by considering the wave length of the radia· 
tion of maximum energy in sunligh t as inversely pro
portionate to the absolute temperature of an incandes
cent body ; and this works out a solar temperature of 
5, 130° Cen. = 9,266° Fah. 

Memory of Bees. -On August 16, says a correspon
dent in Science Gossip, we took a quantity of honey in 
frames from the tops of the hives (super honey). The 
h ives are in an orchard at the bottom of the garden. 
When cleared of bees the frames of comb are usually 
carried through the gardeu to a disused cottage at a 
distance of seventy yards from the nearest hive. On 
arriving here we found a num ber of bees, which had 
preceded us, flying round the cottage awaiting the 
arrival of the combs, which, however, still remained in 
the clearers in the orchard. No honey had been 
taken since June 21 last, and no bees had been noticed 
near the cottage in the interval. 

The American Meteorological Journal will �,e dis
continued with the April number, as it has been Ilarried 
on at a financial loss ever since its foundation j 1 1884. 

It is quite generally supposed that the su � len and 
complete freezing of lakes and watercour .� !llU[;i; 
necessarily be fatal to all their inhabitants. Recent 
experiments by a French scientist, M. P. Regnard, 
have proved this to be an error. He cooled the water 
in an aquarium containing live carp to different 
degrees below freezing. At 0° C. the fishes seemed to 
fall asleep, but were not frozen. At _3' they were 
apparently dead, but retained their flexibility. The 
water being then gradually warmed, they revived, 
began to swim, and showed no signs of suffering. This 
would indIcate that the polar seas, who;:e temperature 
never falls below 3° C., may be a congel,lial abode for 
creatures inured to this degree of cold. 

[APRIL 4, 18<)6. 
yields pure acetylene, which is a transparent crystal
line mass. 

The mortality rate among medical men of France is 
but twenty-six per one thousand, the actual number 
of deaths per annum being about 450. 

The Swiss botanists. MM. Sommier and Sevier, who 
have recently explored the Caucasus, says the Popular 
Science News, tell of a mountain flora of giant her
baceous plants, of which little was known before, 
which they designate as Macroflora. At the altitude 
of 5,800 feet, some plants reach a size which they never 
obtain in the valleys. A campanula, which does not 
exceed about two feet below, grows to about six feet 
high at that altitude and has an unpliable stem. 

The meldometer, an instrument inveuted by Dr. 
Joly, of Dublin, consists of a thin platinum strip which 
can be heated by the passage of an electric current. 
Small fragments of a f'olid substance are placed on the 
platinum !!trip, and the temperature at which they 
melt is deduced from the length of the platinum strip, 
which has been previously calibrat.ed by means of 
solids of known melting points. A number of measure
ments have been made of the melting point of calcium, 
sodium, strontium, barium and lithium. 

. . . .  ., 
Arthur P. Greeley-Value of Civil Servlee 

Illu8trated. 

The value of the civil service requirements as ap
plied to the United States Patent Office is illustrated 
in the appointment on A pril 1, 1895, of Arthur P. 
Greeley, of Concord, New Hampsh ire, a RepUblican 
in politics, by President Cleveland, and since confirmed 
by the United States Senate on March 6, 1896, to be 
examiner in chief in the Patent Office. We say the 
value of the civil service requirements are demon· 
strated in this case because it was v'nely merit and 
ability alone that gained for him the honorable posi
tion he has attained ; the wisdom of it will become 
evident in future years. 

Mr. Greeley is a graduate of Dartmouth College, in 
the class of 1883. A lawyer by profession, haying been 
gradnated from the law school of the Col umbian Uni
versity of Washington in the class of 1887, taking the 
post-graduate course at the same school the following 
year. The next year, 1888, he was admitted to prac· 
tice in the District of Colum bia. 

In July, 1884, he entered the  Patent Office as a 
fourth assistant examiner, as a result of his standing 
in the first examination for appointment to the Patent 
Office held under the present civil service law. Was 
promoted through the successive grades of third, 
second and first assistant and principal examiner solely 
on merit as the result of standing in competitive ex· 
aminations held in the office. 

As an assistant examiner he served in the division of 
metal working B and electricity B, in the latter divi
sion having charge of the class of electric railways. 

On appointment as principal examiner in July, 1891, 
he was assigned to a newly formed division compris · 
ing packing and storing vessels, advertising, etc. Was 
transferred in 1894 to the division of imtruments of 
precision, and while in charge of this division for a 
n umber of months, acted also as examiner of trade 
marks. 

From 1 891 to 1893 he was a member of the commit
tee having in charge the preparation, arrangement 
and installation of the exhibit of the Patent Office at 
the Chicago World's Fair, which involved an extended 
consideration of the development of nearly every im
portant art represented in the Patent Office. He was 
also a member of the committee having charge of the 
preparation and installation of the Patent Office ex
h ibit at Atlanta. 

He is one of the first under the present civil service 
law to be appointed and advanced through the suc
cessive grades and to receive a presidential appoint
ment on merit solely. 

.. , .  t .  
Fair8 N ext Fall. 

The following appointments have been made for the 
State fairs and other important exhibitions of the prelS
ent year : 

American Live Stock, New york . . . . . . . . . . . . . . . . . . . . Nov. 23, 28 
American In.titute, New york . . . . . . . . . . . . . . . . . . . . . Sept. 28, Oct. 29 
Briti.h Columbia, New Westmin.ter . . . . . . . . . . . . . . . . . . .  Oct. 6, 9 

Connecticut, Meriden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sept. 9, 11 
Diinois, Spriugfteld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sept. 28, Oct. 3 
Iowa, De. Moine8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sept. 4, 11 
Kansas, Wichita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sept. 22, 'l!l 
Maine, Lewi8ton . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . .  . . Aug. 31, Sept. 4 

Among the numerous remedies recommended for 
colds, the follOWing from the Hospital of February 
22, republished in the Literary Digest, is the most 
novel. It is one Dr. Schnee who propollnds the novel 
cure. Dr. Schnee percusses the terminal 
branches of the nerves supplying the mucous mem
brane of the nose with a small hammer made of India 
rubber. Slight shocks npon terminal nerves have the 
effect, as has been experimentally demonstrated, of 
coutracting the blood vessels. • • . Stronger shocks 
prodnce dilatation of the same blood vessels. • • • 
Here, then, we have a method of exercising a great 
deal of control over those nasal blood vessels whose 
altered condition constitutes the initial stage of coryza. 
In the inception period of a cold, what is wanted is to 
�t up c(mtraction of nasal and naso-pharyngo-Iaryn-

The President of the United State'S has nominated 
John J. Brice, of California, to be Comm issioner of ' 
Fish and Fisheries, in the place of the late Marshall 
McDonald. This office is one of the most desirable 
of the government's scientific positions and is practic
ally a life office. Capt. Brice is a retired naval officer. 

Manitoba, Winnipeg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . July 20, 25 
Massachusetu! (" Bay State to). Worcester . . . . . . . . . . . . . . . Sept. 1. 4 
;.�,,�sachu8etu! Horticultural, B08ton . . . . . . . • . • . • . • • • • . •  Sept. 2, 3 
t 'Jraska, Omaha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aug. 27, Sept. 5 
1'; v England, Po .... and, Me . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aug. 17, 21 
N w Hamp8hire f'ilton . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  Sept. 7, 10 
N �w Jersey, Wav e.rly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sept. 7, 11 
New York, Syracuse . , . . . . . . . . . . . . . . . . . . . . . . . Aug. 31, Sept. 5 

Nearly $800,000 is aRked from ParliR ment for the 
support of the British Museum for this year. 

M. H. Moissan has recently presented to the Paris 
Academy of Sciences the results of some interesting ex
periments with carbides. He finds that cerium carbide 
produced in the electric furnace yields when treated 
with water seventy-five per cent of acetylene, with 
much metha.ne a.nd some ethylene. Lithium carbide 

Ollio, Columbus . . . . . . .  , .  , . . . . . . . . . . . . . . . . . . . . .  Aug. 31, Sept. � 
St. Lon 9, St. Louis . . . . . . . .  " , , . . . .  . . . .  . . .  . . . . . . . . . . .  Oct. 5, 10 
South C ro ' na, Coiumhla. . . .  ..... ... .. ......... . .  Nov. 9, 13 
Toledo, Tr 3tate, 'I'oledo , . . .. . . . . .  . .  . . . .  . . . . . .  .Sept. 21, 29 
Toronto i " i  3tri81 . . . .  . . . . '. . .. , .  " . . . . . . . . . . . . Aug. 81, Sept. 12 
Virginia v Stock, Staunton. . .  • . . . . . . . . . . . . . . .  Sept. 8, 11 
Waahlngt " ew Whatcom. . . .  . . . . . . . . . . . .  . .  . . . . .  Sept. 29, Oct. 2 
Wiscom1! ' (waukee. . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  Sept. 21, 26 

-Albany Cultivator. 
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NIAGARA FALLS HYDRAULIC POWER PLANT. 

From many poi nts of view the development of the 
power plant at Niagara Fall!! is of special interest. The 
undertaking from its outset was conceived on original 
lines, and even in the purposes to wh ich it is applied, 
touch as the production of aluminum, of calcium car
hide, and of carborundum, there are elements of nov
elty and interest . We have already illustrated and de
scribed the overground plant, which, with its fine elec
tric machinery, switchboard and accessories, is already 
rl'garded as one of the locll l attractions of Niagara. 
B ut the casual visitor fails to see the best of the work. 
Out of h is  sight, below the solid floor, and directly 
beneath the dynamos, a great rectangular pit descends 
nearly two h undred feet through the solid rock. Near 
the bottom of this pit the 5,000 horse power tur
bines are established. Electric elevators traverse the 
shaft carrying those who have to inspect the wheels 
and shafting. The aspect of things in the pit is quite 
i m pressive, and would be more so were it not that the 
rapid descent in the elevator pre,·ents the realization 
of the depth attai ned. 

would be no vertical water pressure upon either 
per or lower turbine. 

up- the Cataract Construction Company for the Niagara 
Falls Power Company. 

The development of the water power h as involved 
the solution of many problems in engineering. The 
astonishingly rapid development of electricity during 
the last few years has operated to materially change 
the plans of the engineers. The station now appearli' 
li S  a purveyor of electric E-uergy, while originally it was 
intended rather to sell hydraulic power. It now sells 
both,  but its electric power plant is the most stri king 
and i m portant developmen t.  The power company 
has installed in its own immense wheel pits near 
the bottom the great turbine water wheels, from 
each of which a verticp l shaft rises to the ground level 
to directly drive the rotating fields of the 5, 000 H. P. 
alternator!', vertically above and directly in line with 
the wheels. Both wheels and dynamos are of the ho
rizontal type. For each wheel there is a 
single dynamo, and each pair coupled to-
gether represent a unit of the plant. 

In our issue of January 25, 1896. we de
scribed and illustrated the power house 
with its water conn ections and electric 
plant. The illustrations showed the rela-
tion of the surface canal, wh ich takes water 
from the Niagara River above the Falls, 
to the power hou8e, and ou r issues of March 
5, 1892, and of October 20, 1894, may be re
ferred to as giving the general aspect of the 
tunnel and canal. The present article de
IiIcribes the turbine water wheels, to see 
w hich, our readers must descend with us to 
a point nearly two hundred feet from the 
surface of the earth, near the inner end of 
the tunnel. 

The turbines were designed by the firm 
of Faesch & Piccard, of Geneva, Switzer-
land. and were built by the I. P. Morris 
Com pany. of Philad el phia, Pa. It seems a 
pity that the plans could not h ave been 
executed by American engineers, but the 
point was made that practice in  this country 

The small cut shows bars running diagonally up 
and down within the drum. These support the lower 
guide wheel, which is subjected to the hydraulic head 
produced by the penstock. The relation of guide 
wheel buckets to turbine buckets is shown in the 
smsll partial horizontal section in the same cut. 

The vertical shaft which transmits the revolutions 
of the wheel to the dynamo is of sheet steel riveted up 
to form a tube 38 inches in diameter, except at two 
intermediate bearings and at the upper terminal bear
ing. At these points reduced sections of fhafting 11 
inches in diameter are used. 

To regulate the speed of the wheel a governor is pro
vided, which operates by raising and lowering a double 
annular speed gate. This works up and down outside 
of the peri pheries of the upper and lower turbines, 
cutting off the outlet for water as it rises, and giving 
a larger opening as it descends. In the sectional view 
the speed gates are shown closing about t wo-thirds of 
the orifice, and on the deck above is seen the bearing 
for the speed gate lever, which is shown extending 
horizontally across the cut j ust above the floor level. 
The governor is guaranteed to keep the speed within 
two per cent of the rate desired under ordinary con
d itions. 

Should the work be suddenly increased or diminished 
to an extent of twenty five per cent, the governor wil l 
hold the speed variation down t o  four per cent. 

A vertica� thrust bearing, similar, except that it is 
vertical, t<.  that on the shaft of a �crew propelled sh i p, 
is provided near the uppe r  end of the shaft. This is 
necessary, because the varying inflo w  of water causes 
the press II re exerted by the sh aft to vary. This pressure 
may even sometimes be negati ve or u p ward. 

The wheels discharge at full load 430 cu bic feet of 

· . . . .. 
A Geoloclcal Expedition to Patagonia. 

Princeton College has planned another im portant 
geological expedition. Prof. J. B. Hatcher, Curator 
of the Museum of Vertebrate Palaeontology, accolI I
panied by Mr. T. A. Paterson, formerly connected wit h 
the American Mu�eum of Natural History in New 
York, has sailed for Patagonia. The explorations on 
the coast of Patagonia which were conductcd by Prof. 
Darwin in his famous voyage in the Beagle, nearly 
half a century ago, first directed the attention of geol
ogists to the great scientific im portance of that inhos
pitable land. In later years the work which he in
augurated has been prosecuted by the Argentine 
palaeontologists Burmeister, Moreno and the brothers 
Arneghino. 

The latter brought together a large collection of fos
sil mammall! and hirds and made important studies 
upon them, although they labored under great. diffi
culties on account of the absence of material from the 
northern h emisph ere for comparison. Two years a/.(o 
St . Morens, the director of the Museum of La Plata, 
invited Mr. Lydekkel· from England to stud y the cuI
lections of that m useum and to employ his extensive 
knowledge of the col lections of Europe and Asia with 
the purpose of compari80n with th e fauna of South 
America. Mr. Lydekker has published two large 
volumes as the result of his st udies, which, though in
teresting and im portant, show that a vast amount of 
work remains to be done on the geology of Patagonia. 

Princeton has now taken advantage of this opening 
and has sent out a well-eq uipped expedition. A fter 
studying the collection in Buenos Ayres, Mr. Hatcher 
will sail for Patagonia and then strike inland ; the pr i.n
cipal objects of the exped ition are to make a thorough 

has been in the line of su pplying tmbines 
from stock on hand, while the Swiss engin
eers are more in the habit of making special 

SECTIONAL VIEWS OF ONE OF THE NIAGARA TURBINES. 

study of the Patagonian geology, which h as 
not as yet been undertaken by a competent 
observer, and secondly to make as exhaust
ive a collection as possible of the fossils 
which are so abundant there, and which 
will be brought to Princeton for study and 
comparison with those of the North. 
Though the principal objects of the expe· 
dition are th us seen to be geological and 
palaeontological, the other natural sciences 
have not been neglected. Preparations 
have been made to form extensive col lec
tions in the mineralogy. zoology and botany 
of Patagonia and Terra del Fuego to enrich 
the Princeton Mu seum. A complete photo
graphic apparatus has been taken ahng so 
as t.o get a large collection of views illustra
ting the geology of the country and the 
customs of the natives. Mr. Hatcher also 
holds two commissions from the United 
States government, .one from the Depart· 
ment of Agriculture and one from the 
Bureau of Ethnology, and the officers of 
the government have done everything in 
their power to render the expedition suc
cessfu l .  Mr. Hatcher goes with practi
cally an unlimited leave of absence, and 

(,alculations for various cases. The problem to be solved water per second and utilize 136 feet of head, the 
was a difficult one, owing .:> the high unit of power and wheels rotating 250 times per minute. At seventy-five 
to the 140 feet of shafting, whose weight had to be car- per cent efficiency they give 5,000 horse power. 
ried. In the accepted design the wheels are double The original idea was to have a ten ton flywheel 
Fourneyron horizon al turbine!', one placed vertically 14� feet in diampter on the shaft. The rotating field 
o\'er the other, the upper one being inverted. The of the dynamo takes the place of this. 
ci rcle of buckets of each wheel is di vided into three Our large cut shows the great wheel at work. The 
horizontal divisions or stories. The water delivered water is seen escaping from the curved buckets. Bars 
by the penstock enters the space bet ween the wheels, of iron are seen running up and down the outsid e of 
which is inclosed by a casting, constituting a sort of the barrel, which bars operate the annular speed gates, 
drum. About half of the water rises and, rushing out the lower one of which appears below the outflowing 
through the upper wheel, actuates it, while the rest of  water. The speed gate lever and sheet steel tubular 
the water drives the lower wheel. The rising water, driving shaft are seen above the wheel, and the pen
pressing up ward against the disk of the upper turbine stock rises on the left hand . The outflow passes 
with the stres:. d ue to nearly 140 feet of head, supports through a curved sluiceway into the tunnel. By rock 
a variable portion of t he weight of the shaft. shafts and levers the bars for working the speed gates 

Each of the wheels includes two circular portions, are increased in num ber. From the governor, di rectly 
one a fixed central g uide wheel carrying a peripheral over the top of the shaft, a si ngle bar connects with 
circle of curved buckets through which the water e8- the speed gate lever. From this le ver two bars de
ca pes, i ts direction of escape being determined by the scend to the gates and connect also with the rock shaft, 
shape of the buckets. In the Niagara wheels these throwing other bars into action. The governor works 
buckets are 36 in number. This guide wheel with its ('entrifugally. 
circle of buckets is surrounded by a second circle of The total horse power of Niagara Falls in a recent 
buckets arranged on the periphery of a disk, and this paper was put at 6, 750,000, due to a descent of 275. 000 
rl isk with its buckets rotates and constitutes the tur- cubic feet of water per seconrl. This is taken as repre
bine proper. It has 32 buckets curved in the reverse senting a coal cOD8umption of 65, 000 tons per rlay. The 
ser.l'e referred to those of the stationll.ry one. Each tun nel is the factor which determinEs the fraction of 
turbine system includes, th erefore, the upper and the the power which can be utilized, and, as calculated, it 
lower couple, each comprising a guide wheel and tur· can deliver sufficient water to generate 120,000 horse 
bine, marking the top and bottom of a cast iron drum, power. This exceeds the developed horse power i I, 
in to which drum the seven foot penstock of sheet steel 1 eleven of the principal water power sites in the United 
enters. The smaller cut shows in section the disposi- States. The power company have further rie-hts af
tion of parts. On studying this cut it wi ll be seen fecting operations on both shores, wh ich will make 
that the stationary or guide wheels would close the possible the development of a total of 450. 000 horse 
ends of the drum, except th at the upper guide wheel power. This represents over one-third of the power of 
is perforated, so that the water passes through it and all the wat·er wheels in the Un ited States by the cen
presses upward against the rotating disk of the up- sus of 1880. 
per turbine. Were it not for these apertures, there The power plant in most of its parts was installed by 

the results of his researches promise to be 
very interesting. 

• 1 . ,  • 
Tile Work of Dee ... 

A writer in the Revue des Sciences Naturelles makes 
the following calculations in regard to the work done 
by the hODf'y bee : When the weather is fille, a work
er can visit from 40 to 80 flowers in six or ten t rips and 
collect a grain of nectar. If it vi .. its 200 or 400 flo wers, 
it will gather 5 grains. Under favorable circum
stances, it will take a fortnight to obtain 15 grains. 
It would, therefore, take it several years to man u
facture a pound of honey, which will fill about 3,000 
cells. 

A h ive contains from 20,000 to 50,000 beelil, half of which 
prepare the honey, the other half attending to the 
wants of the hive and the family. On a fine day, 16, -
000 o r  20,000 individuals will, in six or ten trips, be 
able to explore from 300, 000 to 1,000, 000 flowers, say 
several h undred thousand plants. Again, the locality 
mu!<t be favorable for the preparation of the honey, 
and the plants that prod uce the most nectar must 
flourish near the hive. A hive inhabited by 30,000 
bees may, therefore, under favorable conditions, re
ceive about t wo pound8 of honey a day. 

· ' . '  . 
THERE are to be ahout 200 railway stations distri

buted over the new Siberian railway. The rolling 
stock will com prise 2,000 locomotives, 3,000 passenger 
cars, and 36,000 goods wagons. The passenger traffic 
will be almost exclusively confined to third and fourth 
classes, and the tariff will be very low. The works i n  
connection with this great undertaking are being 
pushed on with much energy, and the work is expected 
to be completed in from five to six years. The open
ing of this line will shorten the journey round the 
world by about 20 days. The speed on most of the 
line. however, will  not generally exceed about 15 miles 
an hour. 
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PRESS FOR IIAXING STEEL BICYCLE 

RIllS. 

One of the most recent exam ples of the 
inganuity of the modern bicycle maker 
is the production of a jointless felly, or 
rim, for wheels. The i mportance of the 
cycle industry at the present day is well 
illustrated by the fact that quite a large 
factory h as been established for the pro
duction of these jointless rims. 

The advantages of the jointless rim 
are a nearer approach to uniformity in  
size ; a more equal tension of  the  metal ; 
and, .by a\'oiding the heat of brazing, 
the  metal is not softened. 

The steel sheets from which the rims 
are made come in from the rolling mills 
in the form of squares. The steel is of a 
kind made specially for the work, the 
com position having been decided by Mr. 
C. H. Pugh, the designer of the ma
chinery about to be described, after a 
long series of chemical and physical 
tests. It is, of course, th e product of the 
Siemens furnace, and must necessarily 
be of a very excellent quality, other
wise it  would not stand the treatment to 
w h ich it is subjected. To j udge by its 
working, we should suppose it to be a 
steel made from h ematite ore in a basic 
l ined furnace. but on this point we have 
no information. 

T h e  square sheets are taken through a 
ci rcle cutting machine and the corners 
sheared off. There is formed in this way 
a blank, consisting of a flat circular 
sheet of m eta,l, ii.nd this is taken to a big 
power press, which we illustrate. These 
presses huve been designed specially for 
the work, and supplied by Messrs. Taylor 
& Challen, of Birmingham. They are 
placed three in a row. They are power
ful mach ines, each weighing about 35 
tom, and are capable of admitting a 
blank 44 inches in diameter, which they 
will d ra w  down to a pan-shaped piece 22 
inches in diameter and 11  inches deep, if 
req uired. 

In these presses the circular sheets are 
pressed into the form of a shallow dish 
with a turned-over rim. In the view of 
the pre8s a n umber of the blau ks that 
h ave j ust been stamped are shown. In 
working the press the blank is placed on 
a flat ring of metal or die. The outer 
slide then comes down and holds the 
blank round its circumference. In this 
way a ring of metal if; between the annular tools, it  
being held tigl1tly enough to prevent the steel from 
b uckling when dished, and yet not so tightly as �to 
prevent it flowing between the tools when the stamp 
COUles down. It will be easily understood, under 
these circum stances, that the press has to be very 
carefully m ade. The steel plank being held in this 
way. the inner slide descends, and the circular sheet is 
pressed into the dished form. It will be seen that, so 
far, the pl'actice fol1owed in the preparation of h ol1ow 
ware is here adapted to the manufacture of bicycle 
wheels. 

The next process is to cut out the center of the 
blank, by which operation it is con verted from its dish 
or plate like form to that of a circle, a nd begi ns to 
have some sort of resemblance to a wheel rim. The 
cutting out of the center 
is done in a latbe having a 
pair of revolving shears 
mounted on a slide rest. 
T h e  i n s  i d e  cutter is 
brought up until it j ust 
touches the work, and the 
cutter on the other side is  
then pressed home by a 
lever. The partly formed 
rim is then brought to the 
req uisite section by a Hum
ber of  spinning proce�ses. 

Hollow fellies are COUl
posed of two' separate 
rings, which are ultimat e
ly s o l d e r e d together. 
'.rhese are known as the 
block and tread, ea ch of 
which is prepared in the 
same general manner, for 
each has to be brough t to 
a s h a l l o w  U-s e c t i o n ,  
though the block or inner 
ring is a deeper U than 
the tread, or outer I'i ng, 
against which the India 
rubber tire abuts. The 
block. it will be under-
3tood, is that part wbicb 
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PRESS FOR MAKING STEEL BICYCLE RIMS. 

is drilled to take the spokes. We are now describing 
roughly an ordinary form of rim for pnell matic tire. 
There are many special forms required for varying de
scriptions of tires, but the same principle of construc
tion governs all. When the central part of the dish
shaped blank was cut out, as described, a ring some
what of Z-section was left, or more correctly speaking, 
of the section of an angle bar and reverse angle, the 
corner of one angle having been previously rounded 
off. By means of the various spinning lathes, one 
angle is gradually turned over, and, during successive 
operations, the corners are rounded off to form the U. 
The chief poin t of interest about these lathes is the 
method of chucking. In one series of operations a 
large split chuck is used, the work being held by its 
inner flange between two disks. The spinning tool is 

I 
TELEPHONING FROM MOVING CARS. 

brought up by a slide rest, and is re
cessed to the shape required for t.he 
work, the latter being pressed between 
the tool and the edge of the chuck, 
which is also of the required contour, 
naturally the same as the tool, but in re
lief in place of being recessed. In an
other operation, the rim, having been 
brought approximately to shape, is  
placed between two disks, the rims of 
which are beveled and hollowed so that 
when they come together they form a 
moulding surface upon which the rim 
can be pressed to shape by the spinning 
tool. 

After the two parts of the rim have 
been spun to the required section, the 
edges are trimmed off in a lathe, a pair 
of circular revolving shears being used 
as a cutter. The next operation is to 
put the treads in a press and flatten 
them so that their edges lie in one plane 
exactly, the true running of the wheel 
when finished naturally depending upon 
accuracy in this respect. 

The parts are next tinned, having pre
viously been treated in weak acid to re
Ulove grease. The tinning is performed 
by turning the rim vertieally while its 
lower part .dips into a bath of melted 
tin, the excess of metal being rubbed off 
by boys with rags or cOttOIl waste. 

After a careful examination has been 
made of the tinned parts, the tread and 
block are put together so as to form the 
hollow rim. It is at this part of the 
operation that the necessity for accuracy 
in the work is most apparent. Unless 
the two parts are of the required diame
ter within extremely narrow lim its of 
error, the wheel will be ill-formed and 
weak in structure, or not of the req uired 
dimensions. 

When the tread has been fitted into 
the block, the edges of the latter over
lap those of the former, and these over
lapping edges are worked up by spinning 
in  a lathe and gradually turned over the 
edges of the tread. The felly or rim as 
now formed consists of two hoops of 
steel placed one within the oftKlr. They 
are both U-shaped or hollow in section, 
the convexity of each being in the same 
direction. The tread is formed to a curve 
of larger radius than the blo�k, and as 
the edges of each ring are brought to
gether they necessarily meet in a. cusp, 

or, in other word'!, the space between the two rings, 
which gives the hollow felly, is crescent-shaped in 
section. 

It now only remains to solder the two parts to
gether in order to make the turned-over joint firm. 
This is done in the same manner as the tinning opera
tion, before described. 

The test for breaking is equal to the strain that 
would arise if the rim were placed horizontally, sup
ported only at two opposite points of its circumfer
ence, and a 14-stone man were to stand on it, e ach 
foot being mid way between t.he points of support. 
After being subjected to such a test, the rim is tried 
in a lathe to see if it has received any permanent 
set. 

We are indebted to Engineering for our ill ustration 
and the above particulars. 

.... . .. 
TRAIN TELEPHONY. 

Some interesting experi
ments have recently been 
tried by Mr. Kingsley L. 
Martin, assistant engineer 
on the New York and 
Brooklyn Bridge, in the 
line of establishing tele
phonic communication be
tween moving trains and 
between train!! and the 
train dispatcher's a n d 
bridge offices. 

The necessity of SOUle 
adequate methocl of train 
com munication and sig
naling in cases of fog or 
some emergency has been 
felt, but there h ave been 
difficulties in the way of 
establishing t e l e p h onic 
communication with mov
ing trains that have pre
vented it from being put 
into practice. 

Mr. Martin has overcome 
these difficulties and has 
succeeded in communicat-
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ing with moving trains with the same facility as be
tween fixed points. The bridge is provided with a 
trolley wire for electrically lighting the trains. This 
wire, which was used in the telephone experiment, 
was connected with the train dispatcher's office and 
with the bridge offices, and upon the cars were placed 
arms provided with compound brushes which touched 
the trolley wire. 'rhe circuit was completed 
through 

·
the car truck and track rail, the 

connection between the circuit wires and 
truck being completed by a brush resting on 
one of the car wheels. 

The compound brush consisted of a n um
ber of brushes of brush copper fastened to
gether with intermediate pieces of soft rub
ber. The brushes being electrically con
nected with each other and with the tele
phone wire, arranged in this way, unbroken 
conversations could be carried on while the 
t rains moved along. The electrical contact 
of the compound brush with the trolley wire 
was su perfect that the sliding of the brush 
on the wire produCl�d no noticeable effect. 

J t itutifit �mtritau. 
changes in temperature ; consequently the ratio of its 
parts will not vary. The effect of temperature changes 
on the leading wires, L and L', will not sensibly affect 
the reading for th e same reason. 

In place of the galvanometer it has often been found 
advisable to use a telephone, in connection with a cir
cuit breaker, to show the presence of a current. It is 

in this form that 
the instrument is 
il lustrated h e r e .  
The coil h a v i n go 
been placed in the 
position where the 

r 
I 
I 

2 1 7  
THE FRILLED LlZARD-CHLAIIYDOSAURUS XINGI. 

The above named lizard i nhabits the northern or 
tropical territories of the Australian continent, and 
is tolerably abundant in both North Queensland and 
the Kimberley district of Western Australia. 

Th", habitat of the frilled lizard is essentially sylvan, 
its resort being the thickly wooded scrublanus, and its 
favorite abiding place the trunks and lower limb" of 
the larger trees. The length of the finest examples 
rarely exceeds three feet, and of this the long, rough, 
though slender tail monopolizes the greater moiety. 
Living specimens exhibit a considerable individual 
color variation. The predominant hue of the body 

is pale brown with reticulated markings. 
while the frill, in the males more especially, 
is usually decorated with interblending 
tints of yellow, scarlet and steel blue. 

It is proposed to permanently equip the 
cars with telephones and to provide a suita
ble electric cond uctor on the bridgQ i n  con
venient position for contact with the 
brushes carried by the cars. l Ii\" L ·  I 

No living example of this singular lizard 
had, up to the present year, been brought 
al ive to Europe, a circumstance which will 
account, to a large m easure, for the fact of 
certain abnormal phenomena connected 
with its life habits having h itherto attracted 
little or no scientific attention. Through 
the possession of li ving specimens of C hla
m ydosaurus in both Queenslan d and West
ern Anstralia, several interesting data con
cerning the species have fallen withi n  my 

----------.� .. �-------
THE THERllfOPHONE. 

The thermophone is an instrument for 
measuring temperature, particularly the 
temperature of a distant or inaccessible 
place. It was devised by Henry E. Warren 
and George C. Whi pple, in 1894, for the pur
pose of obtaining the tem perature of the 
water at the bottom of a pond. The first 
experiments were 80 successful, says the 
Progressive Age, that they were encour

I 

R B  

THE THERIIOPHONE. 

aged to study further into the capabilities of the temperature is desired , the transmitter is taken from 
instrument, with a view to adapting it to various sci- its hook on the left hand side of the box and held 
entific and commercial uses. These studies led them to the ear while the right hand of the operator turns 
to believe that the thermophone is an instrument of the knob over the dial until a point is reached where 
great value, not onl y  for obtaining deep sea tempera- no sound is heard. The dial hand then indicates the 
tures, but for many meteorological and scientific pur- true temperature. If desired, a number of coils can 
poses. be located permanently at a number of distant points 

The apparatus which is here presented for inspec- and thrown into connection with central dial box, at 
tion resembles Siemens' resistance thermometer more will, by means of a l ittle switch board ; a "cherne 
than any other. It takes advan tage of the fact that which might be valuable for practical application in a 
different metals have different electrical temperature I&rge gas w�rks, as it would enable the superintend
coefficients. The accompanying diagram illustrates ent to ascertain the temperature at any given set of 
the general arrangement. points in the works at any time without his leaving 

A and B are coils of different metals placed in prox- his office or desk. This instrument, as we are in form
imity and joined together as shown in the figure. ed, is more sensitive than a mercurial thermometer. 
These coils are connected with a slide wire, CD, by It can be made with any de�ired range, ann its read
meaus of the leading wires, L and L'. The two ends ings are independent of pressure, an important feature 
of CD are connected in in a ·  deep sea in"trument. 
circuit with a battery, M. E. S. Ritchie & Sons, 
A galvanometer, G, is put Brookline, MasSo, are man-
into a leading wire con- ufactnrers for the United 
necting the junction of A States and Canada. 
and B with a movable con-
tact, Y, on the slide wire. 
The galvanometer will in
dicate zero current when 
A CY 
- = - But A and B, 

B DY 
having different tempera
ture coefficients, wiJI vary 
in resistance at different 
rates with changes in tem
p e r a t u r e ; consequently 
there will be a different 

A 
value of - for every tem

B 
perature. 
A CY 

The value of 

notice. 
Having, f u r t h  e r  m o r e ,  succeeded in 

bringing one oilt of several examples em
barked safely to England, my presentation 
of the animal to the Zoological Society's 
Gardens, where it was on view for some 
weeks, has afforded many fellow nat uralists 
the opportu nity of veri fying the ph enome-
na h ere recorded. The most conspicuous 
structural feature of Chlamydosaurus kingi 
is the extraordinary development of the 

cuticle of the neck, that gives to it its popular title. 
This takes the form of a voluminous frill or collar, 
which, while the animal is at rest or undisturbed, is 
neatly folded in symmetrical pleats around the crea
hue's neck and shoulders. No sooner, however, is the 
lizard excited to hostilit.y by the approach of a threat
ening assailant, than, coincident with the opening of 
the mouth, the frill is sudd enly erected, much after the 
manner of the unfurli ng of an umbrella, and "tand, 
out at right angles to the longer axis of the body, 
measuring u nder such conditions some seven or eight 
inches in diameter. 

The mechanism by which the erection and depression 
of the frill of Chlamydosaurus is accomplished is in
timately connected with a slender process of the hyoid 
bone, which traverses the su bstance of the frill on 
each side, and is so adjusted that the opening of 
the creature's mouth and the erection of the frill are 
synchronous operations. A characteristic photograph 
from life of this lizard in a condition of excitement, 
and st,anding at bay, with mouth open and frill erect, 
is afforded by Fig. 1, representing one of many I was 

fortunate in securing from 
the specimen I brought to 
England. 

Fig. 2.-CHLAIIYDOSAURUS RUNNING ERECT. Fig. 3.- -CHLAlIIYDOSAURUS RUNNING ERECT. - = - may be directly 
B DY Posterior View, taken with Anschutz hand camera. ProlUe View. 

The function of the frill 
in Chlamydosaurus is, as 
apparently indicated by 
the circumstances and con
ditions under which alone 
it is displayed to view, 
purely that of a .. scare 
orga,n," wherewith by its 
sudden expansion many 
of its would -be assailants 
are frightened and deter
red from attacking it. In
stances have, in fact., been 
recorded to me of dogs, · 
which will readily rush 
upon and kill other and 
larger lizards, such as Va-

read from a scale placed 
under the sliding contact, Y, or 
temperature corresponding to 

A 

the 
the 

given ratios of - may be marked upon 
the scale. B 

The slide wire is wound around the 
e�e of a disk above which there is a 
dial graduated in degrees of tem
perature. The hand on the dial is 
directly  over the movable contact on 
the slide wire, and both are moved by 
turning a knob i n  the center of the 
dial. 

It is easily seen that the tempera
ture of the slide wire, CD, has abso
lutely no effect upon the reading of 
the instrument, for being' made of one 
piece of metal, which has the same 
temperature throughout its length, 
each portion of it will rise or fall  in 
resistance at the same rate with Fig. l.-CHLAIIYDOSAURUS XINGI STANDING AT BAY WITH ERECTED FRILL. 

rani, refusing to come to 
close quarters with so formidable 
looking an object as Chlamydosaurus, 
when it turns upon them with gapi ng 
mouth and suddenly erected frin. 

Chlamydosaurus displays, however, 
additioJ,lal defensive tactics. When 
approached these lizards will often 
spring aggressively at the intruder, 
and in addition to using their not very 
formidable teeth, will lash sideways 
with their long, rough tails with such 
vigor as to l!manly sting the hand 
which may fall within range of the 
unexpected impact. 

The natural food of the frilled lizard 
consists almost exclusively of Coleop
tera and other bark-frequenting in-

. sects, a fact which emphasizes the dif
ficulty of keeping them long in a state 
of captivity. The several specimens 
in my possession became fairly accus-
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tomed to dieting on raw meat, though they would not 
t ake to this artificially substituted pabulum volun
tarily.  On the slightest excitement, however, they 
would open their moaths and erf'ct their frills, and on 
wh ich occasions it was a simple mat,tel' to administer 
pieces of meat. which were then readily assimilated. 

THE NEW X RAY " FOCUS " TUBE. 
A new tube for producing the X ra�'s bas recently 

been designed by one of the professors at King's Col
lege, London, which is so great an improvement on 
anything in this line that has been previously pro
duced that it will undoubtedly give a great impulse 
to the practical applications, especially to surgery, of 
the new photography. 

sion will decide on the value of the answers, and their 
results will be published. By offenng 1the prizes the 
company reserves the right to adopt the solutions for 
which prizes are offered, without further cost, on this 
road only. Solutions which do not receive prizes will 
be returned. 

The most remarkable feature placed en evidence by 
the specimens I kept in captivity was their peculial' 
method of perambulation. The statement that the 
fri lled lizard was in  the habit of running erect on its 
h ind legs only was made to me in Queensland some 
yenrs ago. I failed, however, to verify this assertion 
through the single living specimen I there had in cap
tivity for a short interval ; and neither was a friend in 
the northern d istrict of the colony more fortunate, 
who, at my req uest, made experiments with several 
specimens. I was, on these grounds, inclined to sus
pect that the rumor that had previously reached me 
was the outcome of an optical illusion, many lizards, 
such as Grammitophorre, running so erellt on their 
haunches that it might bfl imagined their fore limbs 
were raised from the ground. 

It was, consequently, to my no small gratification 
and delight. on becoming the owner of several speci
mens, including the one brought to England, obtained 
for me, with the assistance of the aborigines of Roe
buck Bay, Western AU'ltralia, that I found mysel f in a 
position to fully establish the truth of the report con
cerning the erect gait or Chlamydusaurus that had 
been communicated to me in Queensland. Possibly 
the specimens previom.l y  experimented with had been 
slightly inj ured during capture and lacked the stamina 
t(\ walk upright. At all events the Roebuck Bay ex
amples, brought in straight from the bush, were in  
vigorous heaith, and at  the  fir':!t trial when left at 
liberty, save for a light retainin g cord, ran along the 
!n"ound almost perfectly erect, with both their fore
limbs and long tails elevated clear of the ground . 

The attempt was made on the spot to permanently 
register, with the aid of the Kodak camera, the ab
surdly grotesque II.ppearances these lizards presented 
when progres!!i ng in th is bipedal fashion . Such, how
ever, was the speed at wh ich the animals ran. that 
the shutter of that instrn ment did n ot work fast 
enough to secure anything beUer than [I, blur at close 
quarters, and it was only by bringing an Anschutz 
cam era with its most rapid roller blind shutter to bear 
on this  specimen, after its arri val in London, that the 
Figs. 2 and 3, h ere reproduced , were secured. Wh ile 
even these partake much of t h e  nature of sil houettes, 
they will serve to indicate the more characteristic run
ning attitudes w hich this l izard may assume. 

Fig. 2 in this series carries with it EO essentially hu
man an aspect that one is sorely tempted, at t he risk 
even of incurring scientific contumely, to place a cricket 
bat in its right hand. The distance Chlamydosau rus 
will t raverse in this remarkable erect position may 
average as m uch as thirty or forty feet at a stretch,  
and then, after resting momentarily on its  haunches, 
it will resume its running course. When, however, 
a short space of a few yard s only has to be cov· 
ered, the animal rllns on all fours, sitting somewhat 
high on its haunches after the manner of many ordi
nary lizards, such as the Grammitophorre. previously 
referred to. 

1'he profi le outline of Chlamydosaurus, presented 
by Fig. 3, is peculiarly interesting, since it possesses so 
much in common w ith that of a running long tailed 
bird, such as a pheasant . This bird like aspect of the 
frilled l izard, as exhi bited when it crosses the ob
server's path in bipedal fashion, has been the recent 
subject of remark to me by a friend familiar with 
the species in the Kimberley district of Western Aus
tralia. 

Special interest is  attachable  to this avian like am
bulatC'ry deportment of Chlamydosaurus by reason of 
the generally accepted interpretation that the birds 
are modified descendants of a reptilian archetype. 
The temptation is naturally also very great to insti
tute comparisons between, and to suggest possible 
affinities with, this peculiar lizard and the extinct 
group of th e Dinosauria, and among whose represen
tatives a bipedal locomotive formula was apparently 
a characteristic feature. A reference, however, to the 
skeleton of Chlamydosaurus does not encourage any 
sanguine anticipations that may have been previously 
entertained in this direction. It yields no indication 
of that peculiar avian modification of the pelvic ele
ments, adapted for bipedal locomotion, that are so es
sentiall y diagnostic of the more typical Dinosauria, 
wh ile in all general points it is indistinguishable from 
that of the ordinary Agamidre. -W. Saville-Kent, in 
Nature. 

. � . t . 

The sharpness of the image obtained in these photo
graphs is due to the fact that the cathode rays are 
focused to a point where they impinge 011 a plate of 
platinum fixed on the anode. The X rays which pro
duce the photograph radiate from this point, and, of 
course, produce a much sharper shadow of the object 

being photographed than when radiating from the ex
tended luminous patch on the glass of the tube which 
has hitherto generally been used. The cut shows a sec
tion of the " focus " tube. The cathode plate ,  K, is a 

concave disk of aluminum which focuses the cathode 
rays at a point near the center of the bulb. The 
anode plate, A, is a small piece of platinum foil placed 
at an angle a short distance beyond the focus of the 
cathode rays. Curiously enough, the cathode rays do 
not C1'OSS l ike rays of light at the focal point, but be
h ave rather like a number of fluid jets coalescing at the 
focal point, and proceed ing thence onward as a solid 
parallel jet. The point where the rays impinge on the 
platinum still retains its small dimensions, though the 
plate is placed some distance beyond the focal point. 

Platinulll is known to be one of the most opaque 
substances for the cathode rays, and thus very little 
of the radiation passes through the platinum foil . The 
greater part of the radiation is absorbed by Dhe plati· 
num, and given out as X rays from the luminous point, 
by a kind of diffuse reflection. The anode plate, A, being 
set at angle, the best part of the radiation is directed 
downward through the sides of the bulb, where it can 
be conveniently utilized to produce the photograph in 
the usual way. The tube, H,  through which the bulb 
is exhausted, is shaped so as to permit the tube to be 
fixed in a stand at the required height. The anode 
and cathode plates are connected to the terminals 

of the induction coil by platinum wires fused through 
the glass. 

The great reduction in the length of exposure obtained 
by this tube will undoubtedly soon enable the X rays 
to be utilized for the examination of the thi cker parts 
of tbe body, as, for example, in abdom inal surgery 
It is highly probahle that, by the use of special photo
graphic plates, and phosphorescent screens, the time 
of exposure may soon be still further reduced. 

We are indebted to the Electrical Review, of Lon
don, for the above particulars. 

. . . ' . 
International Electric Railway Prize ProblelD. 

The president of the commission in charge of the 
design and construction of the mountain rail way in 
Switzerlaud to the top of the snow-clad Jungfrau 
Mountain gives the following information concerning 
the prizes offered for the solution of certain problems 
involved in the construction of this road. 

The total sum of the prize offered is 30,000 francs 
(*6, 000) for the best solution of a number of questions 
which are involved in the construction and operation 
of this road. The chief points involved are the follow
ing : 

1. In the laying out of the road ; the profile of the 
tunnel ; the road bed and elevated structures ; the rails, 
rack, switches and crossings. The best system for 
transm itting the electrical energy ; protecting against 
interruption by atmospheric conditions ; rolling stock; 
project for t,he constr uction ot the station and restau 
rant, at the Eiger Glacier station ; design of the 
station (presumably near the top), which is to be 
bored out of the solid rock ; an elevator of a height of 
100 m. and 8 m. in diametel', to the top of the mountain. 

2. In the construction of the road, methods of bor
ing the tunnel, and all problems connected there
with. 

The following information is add ed : The maximum 
grade is 25 per cent, the gage 1 meter, the smallest ra
dius 100 meters, the smallest " ausrundungsradius" 500 
meters, the greatest width of rolling stock 2 '50 meters, 
and the greatest height 3 meters, the allowable speed 
7 to 10 kilometers per hour. The water power for gen
erating the current amonnts to about 5,000 borli>e 
po wer, and will be taken from the two Lu etchinen ; 
from the turbine to the beginning of the road the dis
tance is about 8 kilometers , and from there to the be
ginn ing of the tunnel, 2'5 kilometers; the tunnel has a 
length of 10 kilometers. 

Applicants fol' prizes should send drawings or mo
dels, if necessary, as also estimates of cost. Prizes 
will be received up to August I, 1896. FUI·ther infor
mation may be obtained from the Burea u der Jung
fraubahn, Bahnhofstrasse 10, Zurich. Switzerland. 

. ' . . . 
Progre88 of Scientific Work. 

A year or two ago attention was called to the pre
diction of an eminent authority that we were entering 
upon a period of scientific activity that would far tran
scend any previous experience. The most indifferent 
observer cannot fail to be amazed at th e manner in 
which this prophecy is being fulfilled . Chemists are 
astonished to find that the long fam iliar atmoBphere 
contains a large proportion of a substance hitherto 
unknown-the strange and inert argon ; and helium, 
so long known in the spectrum of the sun, is discover· 
ed as a terrestrial element. With the liq uefaction of 
air and h ydrogen we are introduced to a new chemistry 
of cold. The development of the electric furnace brings 
great possibilities in the reduction of certain metals, 
and among its remarkable products yields calcium car
bide, the source of acetylene, which is the first hydro
carbon to be produced artificially on a large scale, and 
a revolutionary achievement in chemical synthesis. 
Most surprising of all is the new form of radiant 
energy.  Eager students everywhere have quickly be
gun experimenting with the mysterious X rays, and in 
a few days we are given the new art of "shadowgraphy, " 
which promises, among other marvels, that the sick 
can have their diBeased organs bronght to view, while 
the curious can have their skeletons photographed 
while they wait. The details of this new photography 
are being improved daily. Other epoch-making dis
coveries are almost grasped, and i t  is clear that, with 
so many roads opened to peaceful conquest, our end-of· 
the-century days leave no time for demoral izing wars 
over political boundaries.-Mining. 

• • • • • 
The Deepe8t Shaft In the World. 

At the greatest depth ever attained by miners in the 
history of the world, the mines in the vertical Red 
J acket shaft of the Calumet & Hecla copper mine 
have recently stopped sinking at a depth of 4, 900 feet, 
as this is the req uired depth necessary for this com
pany to reach the limit of its underground territory. 
Bored wells h ave been carried down to a greater depth, 
but the Red Jacket shaft is the largest and best con
structed mining shaft in the world. Its inside dimen
sions are 14 X22� feet, divided into six compartments 
and timbered t h roughout with pine. The shaft was 
started tn the fall of 1880. Tbe new shaft rock hou se, 
which will be built of iron and will be made fireproof 
throughout, is the only part of the work necessary to 
DUt this deep shaft in comm ission, as the hoist ing ma
ch inery, which consists of two pair of triple expan
sion engi nes of 3,000 horse power per pail', and will 
hoist a load of ten tons 60 feet per second, was planned 
;;'nd put in place while the sinking of the shaft was 
going on. 

• I e  • •  
The Untrn&h fulne88 of MOl'phlnOlDa nlac8. 

A PSALTER printed on vellum in 1459, for the Bene
dictine monastery of Sankt Jakob, at Mainz, the third 
book from the Mai nz press and the second printed 
book with a date. is offered for sale in Mr. Quaritch's 
Liturgical catalogue for *26. 250. When last sold, in 
1884, this copy brought *24,750. No other copy has 
appeared in the market for almost a hundred years. 
I t  is far rarer than the Mazarine Bible, the flrst book 
ever printed. 

3. In the operatiun of the road, precautions and de
vices for assuring continuous operation and preventing 
interruptions. Method of lighting and heating the 
tunnels, cars and stations. 

The mental and moral destruction which occurs in 
a victim to the morph ia habit is a fact which unfor 
tunately has been only too frequently demonstrated. 
This point has led to some discussion respecting the 
expediency of rejecting the testimony in a court of 
law of those who are known to be addicted to the use 
of morphia. One authori ty has �ven gone so far as to 
say, " I  would not believe a man who is a victim of the 
morphia h abit on oath." No doubt the moral ob
liquity as to truth fulness present in such a person 
would be perfectly uncontrollable, under any circum
stances, and unrestrained, even although he had 
sworn to tell the truth. But before coming to any de
finite decision upon the q uestion of receiving or reject
ing the evidence of such a witness, it would fi rst of all 
be only expedient to determine what constitutes a 
person whose mental and moral capacities have been 
tainted by the use of morphia.-Med. Press and Cir
cular. Solutions of one or more of these questions may be 

offered by Bingle individuals or by several collectively. 
Solutions of other q uestions not enumerated, which 
are deemed of i m portance in-the construction of this 
road, will a.lso be a.ccepted. The scientific commis-

. , . ,  . 
A BILL is before the Ohio legislature claiming bicy

cles as vehicles to bring them within the vehicle taxa
tion laws. 
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" itntifi'  �tUtri'nn. 
THE EDISON X RAY EXPERIMENTS, APPARATUS where the shadows d u e  to the Roentgen effect are pro-

AND FLUOROSCOPE. dueed, with the same perfect, detail that is seen in the 
The laboratory of Thomas Alva Ed ison has been the best of the Roentgen photographs. One graim of 

scene of acti ve work d uring the present period of tungstate per square inch of screen is req uired for the 
interest in the Roentgen d iscovery. Mr. Edison early coating. 
began his in vestigations on the !lubject, feeling that The cut (Fig. 2) shows the apparatus now being de
he needed but one or two weeks to determ ine the signed for practical use. After what has been said it 
controlli ng factor� of s uccess. As guide he bad Roent- is  easily understood. The Crookes tube is  contained 
gen's original paper, and his  path seemed short and in the wooden box. On it the patient rests his hand 
clear. Now. after two months' act i ve work, his goal or arm, and th e physician, with fluoroscope strapped 
is  reached, a nd he has succeeded in devising a to his head , observes the condition of the bones. A n  
simple apparatus by means of which t h e  skeleton 
of the lim bs may be observed as in a photograph. 

H is work has taken t wo principa l directions : 
one the perfecting of the Crookes t u be ; the other 
the prod uction of an apparatus, th e fluoroscope, 
for enabling the X ray phenomena to be observed 
directly without th e i ntermediat,ion of photo
graphy. After endless trials with different glasses, 
shapes, and sizes of Crookes tubes and disposi-
tion of Alectrodes, he bas adopted as final shape 
an ellipsoidal tube about fi ve i nches long, shown 
in Fig. 1. A t each end are internal disk elec
trodes of aluminum slightly inclined to each 
other. The outside of the tube ends are coated 
with metallic caps, forming external electrodes. 
Of the effeQt of such a tube, about 60 per cent is 
due  to the i nternal electrodes and about 40 per 
cent to the external ones. He next found that at 
a particular point of exha ustion the effect was 
best. This point is wben the band spectrum be-
gins to disappear and the spectrum becomes con
tin uous. Accordingly, he has adopted the sys
tem of using a tube sealed at the ends and with 
a short tube entering its side. The latter enables 
connection to be made with an air pump of the 
Geissler or Sprenge l type. After connection with the 
pump, about hal f an hour's exhaustion gi ves the 
vacu um best for development of the X rays, the ob
ject being to hold the exhamtion at the point of 
ma.xim u m  d uring the period of observation. 

One "ery curious tube experimented with and 
shown in Fig. 1 had internal wire electrodes only, and 
these were sealed into a rod or tube of glass extend
ing [rom end to end of the tube. This tube gave good 
X ray effects, although the electrodes were embedded 
in glass_ In another experi ment, shown in the same 
cut, a metallic tube half an inch in diameter and two 
feet long was provided with a metallic shield at one 
end. The shield end was placed against a plate 
holder containing a photographic plate. The othl'r 
end was poin ted at the Crookes tube. It was fonnd 
that whatever part of the tu be the testing apparatus 
was pointed at, the X rays produced the image of the 
aperture through the long steel t ube. This showed 
that they are radiated in all directions from an active 
t ube. 

Combustion tube glass was chosen as material for 
the Crookes tube, which is blown as tbin as possible. 
The second element of the problem reached was the 
fluorescent screen apparatus, its construction and 
fluorescing material 

Mr. Edison was early convinced of the impor
tance of the visual as against the photographic 
method of observation. Dissatisfied with the 
barium salt used by Roentgen, he bent all his 
energies to the development �of a new apparatus 
which should be superior in const ruction and 
fluorescent material to any yet suggested. Dur
ing his researches he examined some eighteen 
h undred chemicals. To test tbem he used a 
pasteboard cylindrical box, about two inches in 
diameter and four inches long, with a sightiug 
hole in its bottom. His assistant started at his 
laboratory shelves and b rought him, one by anI', 
every chemical in the place. Some of the chemi
cal to be tested was placed in the inverted cover 
of the box, the inverted box was put in place over 
it, and Mr. Edison looked through the eyehole 
i n  the  bottom down toward an excited Crookes 
tube. For four days and nights the tests went 
on, many �alts were laid aside as flnorescent, but 
calci u m  tungstate proved incom parably the best · 
-it is about eight times as powerful as platino
cyanide of bari um_ 

This salt is made by fusing together a mix
ture of sodium chloride, sodium tungstate and 
calci u m  ch loride.  The calciu m  takes up th e 
tung8tic acid, sodium chloride being the other 
product of the double decomposi tion. Treat
ment with water dissolves out the sodium 
chloride and leaves the insoluble cry!>tals of 
calci um tungstate. These are dried and sifted . Such 
as go through a No. 30 mesh are the coarsest used . 
The largest are distributed over a pasteboard screen 
coated with wet celluloid varnish, then finer ones al'e 
added nntil a smooth , uniform surface results. The 
screen is mounted at the end of a sighting box of 
pasteboard, with the prepared surface inside. The 
other end of the box is  shaped to fit the contour of the 
face around the eyes. 

On holding the hand o ver the end of such a box, if 

� rays fan upon it, the surface will fluoresce, except 

Fig. I.-EDISON'S EXPERIMENTS WITH X RAY 
PHENOMENA. 

induction coil with rotary circuit breaker actuated by 
a motor; and with Elih u Thomson's air blast to blow 
out the arcs, is to be part of the plant. Mr. Edison 
finds that a condenser im pairs the effect. Thl' sud
den break produced by the circuit breaker and air 
blast gi ves the best effect. 

The tuhe with which the writer's observations were 
made was placed by Mr. Ed ison upon his air pump. 
Gradually oa trial fluol'escence began to appear as the 
vacuum increased , and occasional observations were 
made with a pocket spectroscope to note the period 
of di!lappearance of the bands. At last the X rays be
gan to be radiated. The fluoroscope was applied to 
the eyes, and its base appeared brightly i l luminated. 
The hand was placed OVer it, and a shadow was pro
duced. Every min ute the effect improved until at 
last, almost with startling sudden ness, the bones ap
peared in perfect outline, the flesh having almost en
tirely disappeared. 

The lower arm. h eld over the end of the' fluoroscope, 
!lhowed the space bet ween the t wo osseous members, 
the radius and ulna. A purse experimented with d is
closed its metallic  jaws and coins with in it. A thick 
board placed between the object and the instrument 

Fig. 2.-EDISON'S SURGEON'S X RAY APPARATUS. 

had but li ttle effect in d im ming the image. The 
importance of this apparatus to the surlleon can
not be over-etotimated. It will give h i m an in!'tant 
diagnosis of bis case. The photographic method in
vol ves long expos u re, in itsel f an evil, followed by the 
slow development and drying of the plate, and, worst 
of all, the u ncertainty of gptting any result wh atever. 
The fluoroscope tells the story at once. Outside of 
the surgeon's practice, it will be of great use to all ex
perimentel's with X rays, as giving them an instant 
valuation of their tubes and of their excitatio:� .  

2 19 
The C08mopolUan Hor8ele88 Car" lage Competition. 

In our issue of February 15, 1896, it was announced 
that a competition of horseless carriag-es would be held 
under the auspices of the Cosmopolitan Magazine, on 
the 30th of May, for a prize of $3,000. The indications 
are that th e com petition will be very successful. The 
gentlemen who have consented to act as judges are as 
fol lows : General Nelson A. Miles, United States Army ;  
William T .  Craighill, C h ief o f  Engineers, United States 
Army ; Mr. H. Walter Webb, Vice President, New 
York Central and Hudson River Railroad Company ; 

and Mr. John Jacob Astor. It was at firl;lt decided 
that the awa.rd should be made from the finding 
of the j udges upon the following points : Speed, 
50 ; sim plicity and durabi lity of construction, 25 ; 
ease in operation and safety, 15 ; cost, 10. It was, 
however, considered w ise to revise the conditions 
of the competition as it was thought that too large 
a percentage was gi ven to speed. The awards will 
now be made upon the following points, the maxi
mum being 100 : speed, 35 ; simplicity of construc
tion and d urability, 30 ;  ease in operating and 
safety, 25 ; cost, 10. The route selected for the 
com petition is about t wenty-six miles in length ,  
thus requiring a total run of fifty-two miles. It 
passes along Broad way to Centra l  Park, through 
Central Park to Wash ington Bridge, thence to 
Yon kers, where the course wi l l  include five miles 
of asphalt pavements, then following the country 
Broad way to Irvington, paralleling the H ud son 
the entire route and passing through one of the 
most beauti ful regions of America . The roadway 
o\'er wh ich the trial will be made would be con
sidered fine e ven in France. 

. I . � .  
A PAVEMENT used in Vienna consists of gran u 

lated cork m ixed with min eral asphalt and other coh e ·  
sive substances, compressed into blocks of suitable sizp 
and form. Among the numerous advantages set forth 
i n  its behalf are cleanlinAss. noiselessn ess, d u rabil ity,  
elasticity, freedom from sli pperiness, w h ethl'r wet or 
dry, and moderate cost . Unlike wood, too. it is non
absorbent, and consequently inodorol1s. It presen ts 
the minimum resistance to traction, and, being elastic 
under passing loads, does away with the vi bration 
caused by heavy teaming. The blocks are embedded 
in tar, a nd rest upon a concrete base s ix inche!' th ick. 
W h en ta ken up for exam ination they have exh i bited, 
when compared with new ones, a red uced thick n pss 
by wear of less than one-eighth inch-this  in the case 
of a section of a London street leading to the Great 
Eastern Railway station , subjected to continuous 
heavy traffic, the blocks having been in use nearly 
two years . 

------------. .-,�.�' �.�----------
A llIou ntal n of Solid Granite. 

BY WALFRED WILSON. 

In Burnet County, Texas, rising abruptly out of the 
level prairie, is a mountain of solid granite as smooth 
and bald as a negro's head without hair. It covers an 

area of seventy-five acres and ri�es t wo hund red 
feet above the surrounding surface. It contains, 
above the level of the base, one h u ndred mill ion 
cubic feet of gran ite, available to the quarryman 
without a foot of dirt or other matter to be stri p· 
ped off. The value of granite at the quarry i l l  
Eastern States i s  twenty-fi ve cents per cubic foot .  
The granite in this mountain, at the nominal value 
of one cent per c ubic foot, would be a mi llion dol
lars for the amount of stone above the level of its 
base. The size of the stones which may be here 
quarried and moved is l imited only by the capa
city of machinery for moving them. Tests made 
by Col. D. W. Flagel', of th e  United Sta tes Army, 
at the Arsenal, Rock Island, Ill . ,  and certified by 
him to the Texas capital commissioners, show the 
crushing strength of the granite from this monn
tain to be 11, 891 pounds to the !'quare inch, wh ile 
the ratio of absorption of water to the weight of 
stone tested was only 0 '00094 after soaking forty
three hours. Its specific gravity is 2 '8249. The 
g-ranite from this moun tain is pronounced eq ual 
to the celebrated Scotch granite and it contains 
com paratively no iroll or other foreign matter. It 
is  stripped by nature and lies  in regular strata, is 
very easily quarried and cut,  and a�sumes a mag
nificent polish. In color it varies frOIll the red or 
rose colored stone, of which the Sl ate capitol is 

constructed, to a light gray, with various inter
mediate shades. Granite has been taken from 
this mountain for the capitol building and dam 
at Austin. the j etty works at Galveston Harbor 

and mouth of Brazos River, and the government bnild
ing at Kansas City, without having any perceptible 
effect upon its appearance. At a distance it looks as 
i f  it  had never been touched. 

. , e . 
A TAX on vehicles, whether kept for hire or per

sonal use, is impo�ed in man y  Western communities, 
on the principle that t.heir owners should pay specially 
for the use of the high way, and the Indiana Suprellle 
Court has decided that such a tax may be collected 
from non-residents who drive over the streets of a city. 
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RECENTLY PATENTED INVENTIONS. 

Enlrineerl nc. 

IJENTER BLAST PIPE FOR FURNACES. 
Charles Johnson, Rutland, Vt. This is an improvement 
upon a formerly patented lnvention of the same inventor, 
designed to insure'an equal distribution of the.air through 
a tuyere opening into the heated fuel in the stack, anato 
permit of readily repairing burned parts of the pipe. The 
original invention was illustrated and described in the 
SClENTlFIC A1IERICAN of July 13, 1895. A series of re
movable rings loosely surround the pipe, which is made 
in sections, with tuyere operungs between them, and the 
pipe has a conical cap, on the base of which is an annular 
fiange holding a protecting ring. 

VAPOR OR STEAM CONDENSER. -Albert 
Hoberecht, Ensenada, Mexico. This condenser com
prises a casing having an offtake or stack at its upper 
end and a steam inlet at its lower end, there being in its 
sides air inlets connected with cold air suppl'y pipes, 
while horizontal baffie plates within the casing direct the 
aecending steam and vapor past the cold air jets. The 
amount of cold air admitted may be reiUlated bv damp
ers, and the water of condensation is passed to an outlet 
at the bottom of the casing. 

SURFACE CONDENSING TUBE. -This is 
another invention of the same inventor, providing a con
densing tube having internal and external condensing 
surfaces of a material which will conduct heat qruckly 
and of a minimum thickness, whereby the air will have 
increased cooling action on the outside of the outer tube 
and the inside of the inner tube. The inside and outside 
faces of the tubes are strengthened and reinforced by 
spiral spring wire coils, and both the wires and tubes 
are strengthened by spiders or transverse supports, so 
that the tubes will have stren,,<>th to withstand vacuum 
and pressure. 

Hall way A. ppllance ... 
C AR FENDER. -Augustin M. C h avez, 

Mexico, Mexico. This fender is designed to rescue a per
son lying on the ground as well as one standing up in the 
path of a moving car, being, it is claimed, thoroughl, 
antomatic in its action, and of simple, durable and inex
pensive construction. It is made in two scoop sections 
adEpted to balance one another, and the forward or re
ceiving section being only slightly above the surface of 
the ground. Covering both sections is a bed of netting, 
in which one struck by the fender is received, without 
UabUity to injnry. 

RAILROAD '.rIE PLATE. -Alexander B. 
B. Harris, Bristol. Tenn. This is a fiat plate having 
tongues or split extensions adjacent to the spike holes, 
the tongnes having projecting toes or fianges adapted to 
be expanded or forced outwardly and embedded in the 
tie by the thrust cf the spike. The plates are designed 
to prevent the wear of the tie beneath the rail, for which 
a solid, firm, and secure anchorage is formed. 

CAR WHEEL AND TRACK. -Christian 
W. Flint, Port Townsend, Washington. To permit a 
train to run around curves with great speed, withont dan
ger of denuling and withont inclining the tracks, this in
vention provides for having two raila for snch sections, 
one rail having its tread higher than the other, and the 
elevated tread being beveled downward toward the other 
rail, the wheel also having two treads of different diam
eters, with a dividing Ilange between the treads. The 
gage of the rails on a curve will· be abont half an inch 
wider than on a straight track, to prevent the fiange 
of the onter wheel binding on the head of the onter 
rail. 

Electrical. 

ELECTRIC LAMP. -Charles E. Quimby, 
New York City. Thl!! invention provides for an electric 
lamp arranged singly for attachment over one eye, or for 
a pair of lamps to be mounted on a spectacle frame, the 
incandescent Illament occupying an annular globe in a 
suitable casing, the globe having an internal diameter of 
three-eighths to half an inch. The ends of the incande
scent Illament are attached to wires sealed in the glass, 
and insulated wires furnishing the current are connected 
with the lamp by binding screws, the lamp being at
tached by a nniversal joint to a band passing around the 
head of the user. 

Mechanical. 

CARPENTERS' PLANE OILER.-Theo
dore M. Anderson, New Whatcom, Washington. To re
duce friction between the plane and the wood being 
dressed this inventor provides a lubricating attachment 
a�cording to whlch the plane has a base portion with par· 
allel and perpendicular sides between which is a block, a 
bit mounted between the sides being supported by the 
block, in which is an oil chamber, a wick in which Is 
adapted to extend to the under side of the stock. 

GRINDING MILL. -George C. Ahrens, 
Gillespie, Ill. This is an improved mill for grinding 
coffee, spices, cereals, etc., and is designed to grind large 
quantities without much exertion. It has crushing and 
grinding swfaces arranged one above the other, the 
crushing burr forming a feed for the grinding burr, and 
the stem of one of the burrs being hollow to receive the 
stem of the other burr. The stems are locked together 
in unison and are operated by a handle. 

BALL BEARING. -Frederick C. Avery, 
Chic_go, Ill. This inventor has devised a means of pro
tecting a ball bearing against dust or grit, and a bearing 
that will retain the balls when the cone is removed, the 
oil being applied directly on the balls, simplifying and 
cheapening the construction without any addition in 
weight. The usual fiange of the cone is cut away and Its 
onter portion is made cylindrical and of less diameter 
than the ehell or the ball holder, the space being made 
nse of for a speclal form of dnst protector, combined 

with which Is an 011 receiver. 

DII.eellaneou •• 
Am SHIP.-Manoel V. Coutinho, Para, 

Brazil. This invention comprises a balloon with side 
flange 'lxtendinjt around the bow to serve as an aeroplane, 

J t itutifit �mtritau. r APRIL 4. 18¢. 
its npper and lower portions formfng substantially two 
conical sections, and a sleev .. In the central portion hav-
111 a ftexibJe counectlon to engage nalyards, The ap
paratus Is designed to be navigated by an electric or 
other motor, side propellers forcing the car np or down 
or forward or back, and rendering its steerl'ng easy. 

MULTIPLE PROJECTILE. - Larence A. 
Johnson, San Francisco, Cal. This is a projectile more 
eepeclaJJy designed for long range use, and Is made In 
three or more sections whicll may be separated from 
each other and arranged to form a projectile to be fired 
from cannon in the usual manner. The separable sec
tions of the body are each formed with a bore adapted 
to contain a charge, the sections each having a shank 
fitting in the bore of the next section, dowel pins engag· 
ing recesses in the opposing section, and the sections 
having Interlocking external rings . .  

SLED PROPELLER -Willis A .  Bradley, 
Gem, Idaho. This invention provides a steam-propelled 
ice boat, which may also be used 88 an engine of a train 
of boats to be drawn over the ice. It comprises a frame 
having adjustably mounted and independent runners at 
each side and a steering runner at one end, while a motor 
operates a spiked drive wheel. The boat. may be gruded 
and controlled by levers and appliances in the pilot 
honse. 

DUMP W A GON. -George Vaughan, Salt 
Lake City, Utah. The bottom of the body of this wagon 
is composed of a nnmber of drop doors which may be 
opened by the driver by turning a crank, the arrangement 
being snch that the entire load JUay be dumped in a pile, 
or it may be distribnted over a given area, the driver not 
having to leave his seat. The improvement does not in
terfere with the carrying capacity of the wagon. 

VEHICLE W H E E L  BEARING. - Joh n 
Pettinger, Santa Barbara, Cal. The hub box, according 
to tllis improvement, has an integral spindle adapted to 
engsge a tnbular axle, reducing the friction of the bear
ing parts to a minimum, while the wheel hub, by reason 
of the long spindle, easily maintains its proper relation 
to the axle, so that wabbling is prevented and the wheel 
is held to run true. Abundant lubricant may be passed 
between the spindle and the tubular end of the axle, ob
viating the necessity of frequent lUbrication. 

EXTRACTING GOLD FROM SOLUTIONS. 
-Giles O. Pearce, Colorado City, Col. To extract and 
recover gold and platinnm from aqueous solutions, par
ticularly sea water, this inventor provides for passing the 
solutions through a mass of ve�table carbon having as
sociated with it sulphate of iron, oxalic acid and tartaric 
acid, to secure the rednctions and depositions of the 
metals on the carbon, which is afterward burned, reduc
ing and melting the metals into a mass. 

MACHINE FOR UNDOING OIGARETTES. 
-Jose M. Urgelles, Guyaqrul, Ecuador. For opening 
or nndoing cigarettes which are defective, that the to
bacco may be used again while the wrappers go to waste, 
this inventor has devised a machine in which a mova
ble box Is arranged to reciprocate back and forth 
between a feed device and a cutter, the defective cigar
ettes falling from a hopper npon the bottom of the box, 
and being carried singly into the path of cutter blades, 
by which they are torn open and fall into a receptacle 
below. 

COpy HOLDER.-George E. Smith and 
Frank P. Garrison, Westwood, Ohio. This device com
prises a standard on which is movable a rnuner with 
horizontally swinlting arm carrying a pivoted copy
holding frame which may be swung to bring it into any 
desired position. A spring-actuated clamping bar of the 
copyholding frame is also adapted to hold books, the 
bar being arranged to bear on each side of an open book. 
The device is very simple and inexpensive, readily ad
justable, and adapted to be securely fastened to a table 
or desk. 

FLY TRAP. -James S. Shu mate and 
Henry W. Bartels, Houck, Mo. This is a device adapted 
for attachment to a curtain, so that when the curtain Is 
drawn over a window light is admitted only through the 
trap, thus attracting the fiies to enter it. Means are pro
vided for regulating the amonnt of air to be passed 
throngh the trap, and tile device is very simple and inex
pensive. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of Invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

COMPUTATION RULES AND LOGARITHMS, 
WITH TABLES OF OTHER USEFUL 
FUNCTIONS. By Silas W. Holman. 
New York and London : Macmillan &  
Company. 1896. Pp. xlv, 73. Price 
$1 

Of those who use logarithms, very many inlperfectly 
understand the full use to be made of them. There Is 
mnch in the science of computation that is not always 
fully grasped even by those who have long calcula
tions to make, and to such persons the class of works giv
ing compntatlon rules are particularly valnable. They 
should be in the hands of all scientific students. 'l'hese 
colnmns are admirably printed so as to save the strain on 
tile eyes incident, and unavoidably so, to the use of such 
tables. A very nice feature of the book is found in the 
last pages, where a qnantity of logarithmic constants, 
mathematical and mechanical, are given, so that log
arithms can be directly applied to the most generally 
used calculations of mecharucs. 

A TREATISE ON THE MANUFACTURE OF 
SOAP AND CANDLES, LUBRICANTS, 
AND GLYCERIN . By William Lant 
Carpenter. Second edition. Re
vised and enlarged by Henry Leask. 
London : E. & F. N. Spon. New 
York : Spon & Ohamberlain. 1895. 
Pp. xii, 446. Price $4-

An excellent idea of the extent of this work and the 
fullness of the treatment accorded to its subject can be 
gained from the twenty. two page index, and it really 
Is an example to technical pnblishers as an Illustration of 

how technical works should be Indexed. Everything 
tonching the subject, from A to Z, seems here to be cov
ered. Numerous illustrations are contained, and the sub
jects of analysis and examination of materials are excel
lently treated. Thus we notice, among other features, 
description of new apparatus for the determination of 
specillc gravltv and melting points, with \JJustrations and 
descriptions of their use in the text. 'rhe book is one 
that should be on the shelves of the libraries of all soap 
manufacturers. We cannot bnt believe that the teell
nology of one subject will be of assistance in the study 
of many others. One chapter is devoted to the biblio
graphy, and the meagerness of the list would seem to iil.
dicate how little trodden is the Ileld which Is open for 
snch a work as the one under consideration. 

with slIgbtly opaqne varnish. 8. In order to Increase an 
electric spark, what should I do-Increase the num
ber of windings on spark coil or use more battery ' "'-. 
lncrease the number of windings and the size of core of 
&he coil. More battery will also. increuse the spark. In 

·the SCDCNTIFIC A1IERlCAN, vol. 7'. No. 2, Bpark coil ap
paratus for lighting gas Is described. 

TM elatJrvo for Imerlion und..- thU hMd it One Dollar II Ii .... 
tor ....,;, "'""ion : about oioht WOt'a. to II Ii..... Ad".,._ 
ti.NmeRta mwt be rUel-vtd (It publica.tion o1f;,u aI eari" a.. 
ThurJGall morning to a�rin tht foUo'Wino wuk'. ill'ue. 

Marine Iron Works. Chlcao:o. Catl'logue free. 
.. C. S." metal poll.h. rn�'Rnap.oljs. Samples free. 
Presses '" DIes. Ferracut.p Mach. Co., Bridgeton. � . J .  
Handle & Spoke Mcby. Ober Latbe Co.,Cbavln Falls.O. 
Try us tor manufactnrlng your wire or sbeet met·al 

specialtIes. The EnterprIse Mfg. Co., Akron, OhIo. 

Screw machines, milliIl$r macntnes� and drill pres8es. 

'fhe Garvtn :\lach. Co .. l.ail,ht RI1d Canal Sts .. �ew York. 

CrIpple Creek-Complete blstory of tile great I/old 
camp, witb our bll/ li6-col. paper 3 mvs. for 25c. ln stamps. 
Illustrated Weekly, Denver. Colo. 

'fl!e best book for electnClans and beginners In elec
t1"1ctty Is " -rexperlmentaJ Science,"' by (';00. M. Hopkins. 
By mall. U ,  Munn & Co .. publlsherE,361 Broadway, N. Y. 

More profitable than your bnllness. Investigate Ran
some's Concrete ConstructIon. Easily learned. r iberal 
terms lor exclusive rlllbts. Ransome & Smltb CO., 622 
Boylston Bldg., CblClillo. 

Wanted.-Coples to complete Illes of tbe followlnl/ Re
volutionary mwrazlnes : Massacbusetts Magazine. New 
York MagazIne. Royal American Magazine, ColumbIa 
Magazine. State price, and wbether perfect or not. 
Address M. A. C., Box 773, New York. 

Wanted-A partner to exploit the safe use of gun
powder or other explosive as a motor suitable lor aerial 
or siren purposes ; or the whole invention for 881e. Ad .. 
dress J. C. White. Swatara. Schuylklll Co .. Pa. Refer
ence, J. A. Wledersbelm , Record Building, PhiladelphIa. 

PI'-�end for new and complete catalogue of �cientiOc 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on appl1ratlon. 

HINTS TO CORRESPONDENTS. 
N a m e "  a n d  A .l d re"" must accompany all letters, 

or no attention will be paid thereto. This is for ow 
information and not for publication. 

R e ference" to former articles or answers should 
give date of paper and page or number of question . 

• n q ll i rl e a  not answered in reasonable time should be repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this departnlent. each must take his tum . 

R llfi,e:,; �����:oJmre�asFu:��C�thO!d=:':,'} 
houses manufacturing or carrying the same. 

Speci a l  \V ri l l e n  . Il ... . .. .  n n t i o  .. on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scle n t i li c  A. ... e rl e a n  S u pple m e n t. referred 
to may be had at the office. Pnce 10 cents each. 

Ro o k  .. referred to promptly snpplied on receipt of 
price. 

MI .. e ra \", sent for enmination should be distinctly 
marked or labeled. 

(6803) O. H. F. asks : By what electri
cal arrangement can I heat to 103 degrees Fab. a box 3 

feet square by 2 feet high f Am using gas now, but wi th 
poor result. A. Use a coil of iron or German silver wire 
if yon have an incandescent system to draw on. For 
thermostats see our SUPPLE1IENT, Nos. 848, 902, 959. 

(6804) H. M. H. asks : Can you give 
me a number of good and simple receipts for an inex
pensive, colorless gum, for labels f A. 1. Tragacanth, 1 
ounce ; gum arabic, 4 ounces ; water, 1 pint. Dissolve, 
strain, and add thymol, 14 grains ; glycerine, 4 onnces; 
and water to make 2 pints. Shake 'or stir before nsing it. 
2. Rye fiour, 4 ounces ; alum, � onnr.e ; water, 8 ounces. 
Rub to a smooth paste, pour into a pint of boillng 
water, heat until thick, and finally add glycerine, 1 ounce, 
and oil cloves, 80 drops. 8. Rye fiour,4 oun<:es ; water, 1 
pint. MIx, strain, add nitric acid, 1 drachm. heat until 
thickened, and finally add carbolic acid, 10 minims ; oil 
of cloves, 10 minims ; and glycerine. 1 ounce. 4. Dextrin, 
8 parts ; water, 10 parts; acetic acid, 2 parts. Mix to a 
smooth paste and add alcohol, 2 parts. This is suita
ble for bottles of wood, but not for tin, for which the first 
three are likewise adapted. 5. A paste very similar to 3, 
bnt omlttlngl nitric acid and glycerine, Is also recom
mended by Dr. H. T. Cummings. 

(6805) P. A .  J. asks : 1. Where can the 
calcium carbide be obtained A. Yon can get calcium 
carbide from the dealers in scientific and mechamcal snp
plies. 2. Would like to get a good recipe for a frosting 
on a skylight. It must look neat when dry and not wash 
off easily. A. Sandarac. 18 parts ; mastic, 4 parts; ether, 
200 parts ;  benzol, 80 to 100 parts ;  or, for an imitation 
ground glass that stesm will not destroy, pnt a piece of 
pntty in muslin, twist the fabric tight and tie it into the 
shape of a pad; well clean the glass first, and then pat It 
over. The putty will exude snfficlently throngh the mns
lin to render the stain opaque. Let It dry hard and then 
varmsh. If a pattern is required, cut It out In paper 88 a 
stencil ; place it SO as not to slip and proceed as above, 
removing the stencil when finished. If there should be 
any objection to the existence of the clear spaces, cover 

(6806) R. A. R. asks : 1. Can I make a 
coil to grve a \I or UnCb. spark, usln£ No. 16 wire for the 
prfmary and for the secondary No. 86 cotton covered wire 
and immersing the whole coil in para1IIne or other oil, 
first heating SO It w11l penetratef I would make the in
terrupter lndependent. Do yon think the 011 insulation 
would stand If I made the coil long and thin, rather than 
short and thick, and wonld I get the same effecU A. 

Our SUPPLJIillENT, No. 160, dll6cribes a coil ratber smaller 
than the one you specify, but It gives a good model to 
go by A coil snch as yon describe is large for an ama
teur to make. See also our SUPPLJIillENT, No. 229, for a 
larger coil. Nothing is better than oil as an Insulator, as 
it Is sell-repairing. You may make the coll l0llJt. Wind 
the secondary In short sections. 2. What is a Tesla coil f 
A. TeBla uses a liqrud dielectric In his coil. It Is adapted 
for hlgh potential work. 3. I want to tap the incandes
cent cirCuit alternating of 54 voltS, using a step-up trans
former to get 1,000 volts, and then increase the voltage 
so as to get as high as possible voltage and lowest am
perage, getting the luminous vacuum effects. How 
shall I proceed 1 A. Use converters, establishing the 
desired ratio between 1lte &:!Illber of turns in primary 
and secondary. Diminish the size of wire to correspond 
with the reduced amperage. 4. Where can I get Sir Wil
liam Thomson's table for computing voltage by tbe 
spark length f A. Allow 10,000 volts per one-tenth inch. 

(6807) W. W. K. asks : 1. Are the car
bon plates used in batteries made of carbon which has 
first been ground and then moulded Into the plates ? 
If so, please describe the process, so that I may be able to 
make them. A. They are moulded. For description of 
the identical manufacture of eleetric light carbon., we 
refer you to our SUPPLElIENT, No. 626. 2. What is the 
best way to melt gutta pereha when making the com
pound for rendering wooden celis acidproof, given in 
SCIENTIFIC A1IERICAN of March 7, 1896, ninth question 
of qnestloner 6746. A. Do it over a carefully regnlated 
source of heat. 8. About how many vo!ts does an induc
tion coil give when the spark Is one.quart.er inch long ? 
A. See last answer in above qnery. 40. How much zinc 
surface is reqIDred for each ampere in a Grenet battery ? 
A. No fixed area can be cited, as it constantly varieR. 
Allow one to three square inches of immersed plate . 
5. Will you piease give a table of wire resistances, ew. ? 
A. We refer you to Sloane'S "Arithmetic of Electricity " 
for a wiring table. 

(6808) J. L. writes : How many volts 
are there reqIDred to Iiltht a 16 candle lamp and also what 
surface should I give to accumnJators and how many bat
teries must I have to charge them? A. A 16 candle 
power lamp Is made for 20 to 120 volts, or even higher, 
according to reqmrements. In a storage battery allow 5 

amperes for each square foot of positive plate and 2. volt& 
for each cell. It is not advisable to make your own bat
teries. For storage battery work use the 20 volt lamps. 
They consume 2 to � amperes each. 

(6809) M. A. L. asks : Will you give di
rections through Notes and Queries for making the bel
lows for a photographic camera, also the material used 
for same? A. In our SUPPLE1IENT, No. 625, we give an 
elaborate description with full Illustrations of how to 
make one, to which we refer yon. 

(6810) C. L. C. asks : What is th e aver
age horse power of a modern passenger locomotive ? A. 
The largest locomotives can develop 1,600 horse power. 
The average work may be stated at about 1,000 horse 
power with full trains, on np grades. 

(6811) X. Y. Z. writes : 1. On a barome
ter just purchased I notice that the vernier does not 
correspond to the inch .paces on the scale, and, on inves
tigs.tion, I find that in all the Illustrations of the vernier 
ill cyclopedias, etc., it is always made to conform to a 
longer or shorter space than the spaces on the scale. In 
our own barometer the inches on the scale are divided 
into twentieths, while the vernier is divided into twenty
fifths, and " evens up " with the scale at i! of an inch. 
Why Is it not made so that the Inch mark will be the 
place where the scale and the vernier agree ? .As it is 
now, it seems to me that the reading of the vernier will 
not have as its unit the Inch, bnt that it wlll have 11 
inches as Its unit. A. The vernier, as you describe it, di
vides each n of an inch into 25 parts ;  the reading, in 
other words, is to the IA. inch, and by eye yon can get it 
to rm inch. The vernier divisions have no reference to 
the Inch, but to the n inch. The vernier might just ae 
well have 50 divisions for 49 of the scale divisions, or any 
other ratio (the Inch Is not involved, bnt the fractional 
or small divisions are)-in your case n Inch. 2. What 
mathematical principle is involved in the following ex_ 
amples ? I am able to secure the answers, bnt cannot 
'devise y satisfactory rule or method for solving either 
one. (a) A's lIKe Is to B's as 1 to 3, but In 00 years their 
ages win be as 1 to 2. ReqIDred their ages (20 and 60). (b) 
A courier rides from the rear to the front and back of an 
army Ilfty miles long while the army moves forward 50 
miles. How far does he travel f (About 120'711 miles.) 
A. Algebra gives the readiest solutions. (a) Call A's age 
x and B's age y. We then have 

3x=y ; 
2 (x +20)=y +20 ; 

x=oo 
y=60 answer. 

(U 
(2) 

(b) Assume rate of army's march to be 1 mile per hour. 
Let x=courier's rate ; y=dlst8nce traversed by army 
when courier reach� their front and tnms. The time 
occnpied by the courier will then be 50 hours. He will 
ride forward a distance of 50 + y, wlll tum and ride back 
a distance y. The distance he rides can be expressed by 
5Ox or by 50 + 2  y. This gives 

50 +2y=50 x. (1) 
While he rides forward 5O + y  miles at It miles per hour, 
the army moves y miles at l mile per hour. This gives 

l5O+y -=1 
It 

Solving, we get y= .,i25ii=3I;'3IiIi+ 
Substituting in (1) we find 5Ox=12O·71l+ . 

© 1896 SCIENTIFIC AMERICAN, INC.
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& Lawton . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . .  556.836 Flower bolder. A. B. Cougb . . . . . . . . . . . . . . . . . . . . . . . . . . 556.900 Fly case. D. K. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.982 Fork. See Velletable fork. Fruit dlpPlnJ. aP'M"ratU •• Lynam & Rus.ell . . . . . . . .  556.826 
Ju�t:::�r "ee SiIe:ii::'g"'l:iirnace . . . 'Roaatiiili' fW:: 556.936 

·lI'or which LeUera PaC en' of: Ch. 
UnlCed Stace. were Gran led 

March 24, 1898, Dace. Furniture. revolving. Bostad & Krabol . . . . . . . . . . . . .  656,732 �·use •. device for placing electric blasting. R. H. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.882 
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I Bicycle bandle. adju.table. Brunner & Laulfer. . . .  Gun carriage. couuterpolse. J .  A .  Howell . . . . . . . . .  . 
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BICif!��: ���.I��� . .  ����.cb . .  "n� .  �?�� . �.��: . � •. �. 556.1116 �:����: �:: ���kb":�R���d�'iiit hanger. Binder. temporary. E. S. Wover . . . . . . . . . . . . . . . . . . .  556.816 Harne •• pad. U. W. Brown . . . . . .  . .  . . . . . . . . . . . . . . .  656,915 Bobbin or analollous device. H. L. Gates . . .. . . . . . .  656,745 Hat formin� macblne •• feeding device for. F. F. Boiier. See Steam boiler. Poole . . . . . . . . . .  ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,861 Boller cleaner. M. Mi.lc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.00'1' Head re.t. Akeley & Junkermann . . . . . . . . . . . . . . . . . .  566.952 Boot. ventilat�d. J. !l. Klnl< . . . . . . . . . . . . . . . . . . . . . . . . .  1JIi6.825 Heatlnll apparatu •• hot .water. H. R. Miller . . . . . . . . 556.828 
:gm: �r;�I���f,;;.·�· �ri.i';�iCk: : : : : : : : : : : : : : : :  �� He�V�:'u���fe:�.·b.r�������cz��;.I�.� . ��� . .  I.�� 556.800 
Rgm:· :�:hr��"�:Cbin:''w.PH.oou''ka: : : ·. : : : : : : : : : : : :  �:WA III'3!!�M��n�re�ib�;..a.::g�[n',. fO'': treating: Vi:  556.899 

Bouquet bolder. L. W. Baldwin . . . . . . . . . . . . . . . . . . .  656,728 Evan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.8U Box. See D1.pl"y box. Feed box. Hltcblng device. H. W. Cbamberlaln . . . . . . . . . . . . . . .  556.917 Box cover fa.tener. D. W. Keeler . . . . . . . . . . . . . . . . . .  656,932 Hitcblng device. bor.e. Mil ler & Barringer . . . . . . . .  557.00\ 
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Brake. See Car brake, Scbneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.778 
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g:�"t,�3yu:.�V:l�r�·l!"11I����e���t.�::::::::. :: ':::. ::: :Wo Jac��rl��!n�h�ert�n: j..d:.

mann . . . . . . . . . . . . , . . .  556.9« 
Car brake. McGuire & Hubbard. Jr. . . . . . . . . . . . . . . . .  013 Jenny for wlndinll bobbin •• H .  L. Edlle . . . . . . . . . . . .  556,843 
Car coupliOll. T. Kleimeier. . . . . . . . . . . . .  . . . . . . . . . . . . .  900 Joint. See Rail joint. 
g: ��gll��: h?�e�k!rn������.::.: ':.: : '::::::.: ':::.: � Ket�re"m"anriV'.'���'.'� . �.��: ��'.'.'��

I
� •• �: .�:. '.":: . .  �:. 556.948 Car M11pllng. Nutt & Butin. . . . . . . . . . . . . . . . . . . . . . . . . . 766 Kettle. S. A. FI.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Car coupling. C. E. Ward. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kltcben cabinet. S. W. Tate. . . . . . . .  . .  . . . . . . . .  . Car door. E. P. Monroe. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . Knitting machine. strail,bt. G. R. Herfurtb . . . . . . .  

8� �:��:�: �: r. G�:���r.:·. : : ·. ·. : :  ':. : '.: : : : '.: : '.:: : '. :.: f!'��\\�� ���g:��S:;I".:'8 :���':.� .���: .�:. �.��::. Car fender. O. G. H"Uenbeck. . . . . . . . . . . . . . . . . . . . . . . . Ladder. exten.lon. C. W. H. Moulton . . . . . . .  556.830. 

g�: !:I�?j.1>��D: : : : :  : : : : : : : : : : : : : : : : : : : : : : : : : : :: t::::g: :l��� :f:n�: i. �:�ard·::::::::::::::::::. Car. railway. W. Eberle . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  La'w,s. air dl.trlbuter for central draught. W. c. 
8:� ���·b:;'i:';{�n� �'1I!:;,�i.���:.�: .�: .���.����:: Lamp�:"��aiis ·for·aitaChiiili·i.iid· 'detachiiig' elec� 556.980 

Car seat. F. H. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556. tric. F. A. ButterOeld . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.969 Car. stock. Bell & Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.!ro Lanel roller. C. B. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557.006 
8� ����n':,�J::.t�g:.L:�I��'¥>�tL�·E;,�T������::: �� t:��e,;c�':f�:}ltia�ice�"r��I��r::.CJ: Wiilii.m.: s':: �:� Cars. etc .• safety device for electriC. Wbeeler & Lifting device. C. A. Vanwugener . . . . . . . . . . . . . . . . . .  556 837 Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,949 LhlbtninR rod b"l I. E. K. Hum . . . . . . . . . . . . . . . . . . . . .  556.98J Carcas.e. of aulmal. in halve •• macblne for .pllt- Linotype macblne. N. A. Larkin . . . . . . . . . . . . . . . . .  556.993 
car�V:''' ':g�;' :t"Jgping 'me;;liaiiism:J: '1': M'eat8 �:� tl��f3�ed����i��r �o���fiTg��':,t:�ow'of: W: 'X: 557.000 

Cardlug machlne. J. P. ThompSon . . . . . . . . . . . . . . . . . .  556,872 HulL . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  656,983 Card •• macbine for puncblng and laCing Jacquard. Lock. See Trunk lock. V. ttoyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.774 Lock. L. Noe. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.765 
8:.�I�'!:�.l'.b&'.'r��::���tln� .�������:. �'. �.���: : :  �� LOcflnli:t�J�.� .��t.� •. ��at

.: .'.''.'.'������: . ���': . �'. 557,(176 

8:m�:!: ���nt.:�I��fv�PC.GH�R::J��.� : : : : : :  �&\I Loo�����I.� �?;. ��.����. �.�?��s�: :\�.��� 556.008 Case. :,\ee Fly case. Loom shuttle ten.lon devlce. Hamblin & Damon. 556.1110 
Cash regi.ter and Indicator. J. J. Lawrence. Jr .. . .  556.� Lubricator. C. I. ThOmtc.on . . . . . . . . . . . . . . . . . . . . . . . . . .  556.786 
8:,\�ff�ar' ::;�f�e,;: ii.1·ving · mechatii.ii. · fO'r 556. ,  �:m':i �!�bi'i,'!rP�:k.3':::tdaIB:.� .. �'.'.'.�� : : : : : :  �:�� band power. F. Huger.holf . . . . . . . . . . . . . . . . . . . . . .  556.888 Metal tube. J. Carl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.805 Cbaln. E. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.730 Metallic compounds by electrlCI�. IToce •• of and 

8l:��: rg����1 !.!����n,.�Ci\Onal: 'j: 'Koiier: : : ' : : : : �:m MIl�PP!l'::��!�:;.yf.�duclnll. E. • ickerson . . . . . 557.057 

8lr:.r W::4i�I�;V.,!.y�e �il�ebbard . . . . . . . . . . . . . . . . . 557.006 �g����nlS:e c#':::3tm!io�: Adam .. . . . . . . . . . . . . . . . . . . 567.001 

�0':.1kc���r�:;�h�e ":��1���: ·F:·Hurd·:::::.li5il;i&; W: Mot����':J�:':����
. ������ • . �ea� .��r . .

•
. '.'p.������: 557.&9 

8g��!��:.g��f;�'.r�:;I�s�: .����::::::::::::. ::::: 556. M
u�gl�r . .  �������.� . �.�V�?� .��� . .

• �I.��?�.I�.�: �: .�: 556.918 Collar. G. S. Elliott . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  Musical In.trument.. moutbplece for. W. E. 
Collar, horse. C. �. Akeley. . . . . . . . . . . . . . . . . . . . . . . . . . . Leeder. . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . .  . . .  . . . 566,757 Colorlnll or coating paper. etc .. macblne for. L. Necktie band •• elastic attacbment for. J. Baum-Dejonge. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557.056 lIarten . . . . . . . . .  . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  556.729 Colter for plow •• tilt1nll. G. A. Jack.on et al . . . . . . . 556.701 Oil can. W. A. Durrln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.741 Commode. F. Gel.man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.067 011 can, J. H. McGiuty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.082 Com pas.e. and Jog.. electric recording Instru- Oven r"ck. J. Stubbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.908 

ment for sblp.'. C. L. JaPller . . . . . . . . . . . . . . . . . . . . . 556,987 Package bandle. A. W. Beers . . . . . . . . . . . . . . . . . . . . . . . .  556.877 Computing In.trument. J. Mlcbael.on . . . . . . . . . . . . .. liii6,761 Padlock. permutation. C. Myhre . . . . . . . . . . . . . . . . . . . .  557.012 Conveyer. ,T. M. f)odge . . . . . . . . . . . . . . . . . . . . . . .  557.068. 557.059 Paint. Oreproof. S. Kalamalkow.kl . . . . . . . . . . . . . . . .  556.849 Cooker. T. Van Kannel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,787 Pan. See Eva�ratlnll Wn. 
8g�ef.°*�w.' -1: Nu��I�������.::. ':::::::. '::::::::::.: �� �:��!rri.e[31:�t:b:; :;'meo�f: A: ' iXiiIiiciiioi •. ·.:: : : .  �m 
8grs�; ���e�..";.::�e��°lt. �;.�e:.:'��.���: : : : : : : : : : : : : :  �m ������ft�:�."I��tm����

i
�:�gh�e

o
����t*�!C�� 557.&7 Cotton press. M. Swen.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657.089 H. Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.054 Couplinll. See Car coupling. Hose and pipe coup- Pipe wrencb. D. R. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.834 

IInll. PI"ue. carpenter''i! G. S. Smith . . . . . . . . . . . . . . . . . . . . . (Jover for coal bole •• etc .. . afet
s;

' F. H. Moore . . . .  556.894 Planter. bean. C. . Bldwel l . . . . . . . . . . . . . . . . . . . . . . . .  . 
8��'g1'i!'i c:��rh�':Iln�' ��hi�!�n���biiied: '  ii: 656,� �1:'i�J;,.�Oi!��·):-& 'le�:�t: : : : : : : : : : : : : : : : : : : : : :: .: 026 
Cul�;���.eii: ·c: ·iiam: : : : .. .. .. : : : : : .. . :: .:::.: .::::: : : : : :  iikm �lg:: �;:�l. V.·�b�isti;.:..�n

d
�: : : : : : : : : : : : : : : : : : : : : :  =:� Cultivator and weed cutter. combined. A. J. Mor- 1'o.t. See Hltchlm, po.t. ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.080 Pot b"m,er or holder. N. J. T. Powers . . . . . . . . . . . . . . 556.770 Current .y.tem. altematinl<. E. W. Rice, Jr . . . . . . .  556.865 Pre.s. See Cotton pres.. Printing press. 8�ft:�� PS'�:.��;ec�t���re . . . . . . . . . . . . . . . . .. . . . . .  557.091 Prlntl;;! �1l�::::��·N'�����::.tr!lg�g��!�� . .  hO�� 556 796 

Cycle bandle b"r. A. J. Sm itb . . . . . . . . . . . . . . . . . . . . . . .  557.085 Prlntlnll pre ••• rotary or coler. C. W. D1ckin.on . .  55iI.7(() Cycle stand. T. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . 556,789 PrlntlDlI .urface •• mean. for facllltatillll altera-Damper. F. 1. Coucb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.7B'! tlons of. M. H. Wh ltt"ker . . . . . . . . . . . . . . . . . . . . .  567.039 Darning device. M. P. C. Hooper . . . . . . . . . . . . . . . . . . .  566.752 Prlntlnll .urface •• preparlnll artl.tlc. Herkomer Darninll holder. M. P. C. Hooper . . . . . . . . . . . . . . . . . . . . 656,751 & Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556. 
p,:���to�'r ���:!� ·!'J\�lm!m;,·:::: ·. ':. :'. ::::.: : : : : 557. 

��:::p�t�bJ�gui"i'g�\,:n� �Il p��:��. ji-:: : :  : : : : : : : : : Detergent compo.ition. F. T. James . . . . .  . . . . . . . . . . .  Puncblnl< machine. F .  Pblllpp . . . . . . . . . . . . . . . . . . . .  . .  Detonator. electrical. C. H .  Rudel . . . . . . . . .  556.902 to Puzzle. J. G. Meyer •• Jr. . . . . . . . . . . . . .  . .  . . . . . . . . . . .  . 
Bl�r���o�=e::t�.f)R.BJ�W':f.::: : : : : : . : : : : : : :  Km!'i";Mfi.r1�%?fr�·.�·.��?':�: : : : : : : : : : : : : : : : : : : :  Wi:� 

Stove. C. L. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557. Stove. F. J. PI1byl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Stove or furn"ce. bot air • .{I... Anderson . . . . . . • . . . . . .  
Straw .tacker. pneumatic. A. A. Ru •• ell . . . . . . . . . . . Straw .tackers. deOector pipe for pneumatic. A.. E. Pnce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.020 

����W�'iI�"tNI�����: : : : : : : : : :: : : : :: : : : : : : : : : : : : :  ��t Swltcb. !lee Telephone .wltch. Swivel. W. A. Jame.on. .. . . . . . . . . . . . . . . . . . . . . . . . . .  556 Table and kit case. convertible. W. E. Baxter, �i 
Table lell. detacbable. S. B. Sigler . . . . . . . . . . . . . . . . . . .  556 Tag, marking, S. Dancyger . . . . . . . . . . . . . . . . . . . . . . . . • • •  
'l'�, marking, C. Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Telepbone .witch. W. A. Moore . . . . . . . . . . . . . . . . . . .  . . Tie. See Ball tie. Tire. pneumatic. T. B. JelJrey . . . . . . . . . . . . . . . . . . . . . . .  556.981 Tire. pneumatic. J. G. A. Kltcben . . . . . . . . . . . . . . . . . .  55tl.93S 'llire. wheel. H. Carmont .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657t05O Tire •• apparatus for manufacturinll pneumatic. J. tlberbondy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.033 Tires, inflater for pneumatic, J. Savoie . . . . . . .  _ . . . .  566 771 Tobacco ca.IOII and Oavorlng machine. J. H. Kes-ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1JIi6.!el 
�g���';:'f��d:��.ft:J'��:�� •• (Jil1�.l'�gg:�� : : : : : :  �:�� Tr"ce fa.tener. C. B. Easty . . . . . . . . . . . . . . . . . . . . . . . . . .  556.742 Track and wheel llRlle. Ward & Craben . . . . . . . . . . . .  556.790 Trap. See Animal trap. Tripod. camera, W. V. E.mond .. . . . . . . . . . . . . . . . . . . . .  556.966 Trolley. attachment. electric car. F. S. Smith . . . . .  556.941 Trolley . ..  Iectric. G. R. Mltcbell . . . . . . . . . . . . . . . . . . . .  . 
��gll��· .",!�����:�II;�{v �'l�,����.��� .

•
. � .�. �����: . Trolley wire Clip. R. H. Beacb . . . . . . . . . . . . . . . . . . . . . . .  556.876 Truck center pl"te. car. C. Hackney . . . . . . . . . . . . . . . .  557.069 

�����· I'::��!'ii� &.�rS::.;lfe��.�;���:: : : : : : : : : : : : : : : : : : :  �= Tube. Soe Metal tube. Sheet metal tube. • 
Type wrltinll macbine. S. A. Ellis . . . . . . . . . . . . . . . . . . . 556.812 Type wrltin� macblne. W. P. Quentell . . . . . . . . . . . .  566.863 
Umbrella or para.ol cover or IInlog. J. den Har-

tog. . .  . .  . .  . .  . . . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . . . . .  . . . .  . .  . .  . . . . 556.846 
Valve tor engine •• automatic sbut olf. H. Rocne-movitz . • . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,939 Valve gear cl utch. �'. W. Gordon . . . . . . . . . . . . . . . . . . . .  656.817 Valve lIear. expansion enlline. C. H. Par. ball . . . . . 556.897 Valve mecbani.m. triple. G. W. Hayden . . . . . . . . . . .  556.866 Valve. renewable cbeck. C. H. Easter . . . . . . . . . . . . . .  556.962 Valve seat cleaner. J. W. Moore . . . . . . . . . . . . . . . . . . . .  556.895 
�:�r�l:!'l,'i,�o��d �x�: !."t�'600k: : : : : · : : : : : : : : : : : : : : �:� VelocipeeJ,e, V. Hyrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,733 VelOCipede fork •• manufacture of bead. for. A. Clement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.880 Velocipede toe clip. S. L. Ruden . . . . . . . . . . . . . . . . . . .  567.026 Velvet, ornamentation of, A. Wissel et al .•.... . . . .  556,794 VI.e. A. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557.090 Wagon. lumber. B. F. Sweet . . . . . . . . . . . . . . . . . . . . . . . . .  556. Watcb bow {".tener. l. Smltb . . . . . . . . . . . . . . . . . . . . . . . 557. Watch matnsprings, manufacture of, F. Purdy . . . . 557, Water elevator. O. U. Go.erud . . . . . . . . . . . . . . . . . . . . . .  656, Wells. pipe valve for 011. J .  Kifer . . . . . . . . . . . . . . . . . . .  556. Wbeel. A. G. Jenning ... . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Wbeel and axle. J .  L. Cook . . . . . . . . . . . . . . . . . . . . . . . .  . .  Wheel .ettlng macblne. C .  H .  Metz • . . . . . . . . . . . . . . . .  Wbeel truing jack. C. H. !\let .. . . . . . . . . . . . . . . . . . . . . . .  557. 

�l!,ece��.�'.'IM't"::.!�� ��.
b
��.�����:.�: ��.���I.��: : : :  �: Wind motor. W. C. Bramwell . . . . . . . . . . . . . . . . . . . . . . . .  556. Windmill. W. C. Bramwel l . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.803 Windmil l regulator. F. Rice . . . . . . . . . . . . . . . . . . . . . . . . . 556.772 Winding. or uDwindinfl bands, aprons. etc., me-cbanism for operatlnll roller. In, J. Richard . . . 557.O'M Window. Len. & Stumpf . . . . . . . . . .  " . . . . . . . . . . . . . . . .  556.759 

f�::.c:eck�e;j}�.e�[I��'i�: . . . . . . . . . . . . . . . . . . . . . . . . .  557.&1 

TRAD E MA RKS. 
i1:J.fg�d�o�������I.r�nw:::::1'10��'!'r8lrii� 2'1.985 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.900 Beer, - Aktienbrauerei zum Lowenbrau tn Mun-cben . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.994. 27.995 Bicycle.. Mouarcb Cycle Manufacturing Com-l'any. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.024 Bra��s8::��IO�rJ{��r:n���:, �� G������� .t.��. �����. 28,<01 Butter in pac��e •• Hovey & Clark . . . . . . . . . . . . . . . . . .  27.991 Chemical compounds, certain named, V. Tomp-
kins . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,022 Cleaning and pollsblnll preparations and wasb-blue. Scbulz & Pbill�p . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.021 (Jolfee. Orm of W. D. & C. S. Edwards . . . . . . . . . . . . . . .  27.998 

CUln receivers aDd COin controlled and operated machines and apparatuR. C. C. Clawson . . . . . . . . . .  28,004: Confectionery "nd candied.popcorn. F. W. Rueck-belm /I; Brotber. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  28.016 .com.tarch. G. tl .  Grave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.017 Footwear for bicycle riders. C. H. Fargo & Com- • paoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.009 
Uarment fastenlltll eyes. Peet Manufacturlug Company . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :17.989 Gloves. fl8rments. etc., fasteners for. Ball and Socket Fast.ner Company . . . . . . . . . . . . . . . . . . . . . . . .  27.988 
In.�\'!:.�i���,Og!!�e:���l�I��:: C���n:r:�� . �.� . .  ��� 27.999 Leather. Bernard & �'rledman . . . . . . . . . . . . . . . . . . . . . . . .  28.010 Matches, parlor. American Manufacturing Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.997 Meal, animal. Bowker FertIlizer Company . . . . . . . . . .  27.998 
"MedicJnal tonic. certain, A. W. Moore . . . . . . . . .  _ . . .  " 28,014 Medicine for couJlbs and lung troubles and for liver and kidney dl.ea.e •. U. W. Griffin . . . . . . . . .  28.0U Paints, stains, tillers. japans and varnishes. Harri-

.on Brotber. & Company .. . . . . . . . . . . . . . .  " . . . . . . . 28.002 Perfume •• G. H. Rive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.998 PllIs and pellet •• A. F. Richard.on . . . . . . . . . . . . . . . . . .  28.012 Plow. and their part •. Bucber & U1bb. Plow Com-
pOlr.:t��ii·cioiii8: glove • . aiiti· ·riiitteii.: 'j: '  J. �� 28.00'1' 

et al. . .  . . . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . .  . . . .  . .  . . .  . . . .  27.987 Remedle. for tbe ailment. of animal •• F. V .  
Hueppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.011 

��� ��:�t':J�e�a.:��:r��'::'dc��:e �����j:·Fayior.: i;l;� Sblrts • . wai.t. and blou.e. for men and .boy" C. 
Eisenman & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.988 Soap. Newell & Brotber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.018 Soap In cake. or powder •• laundry. W. C. Craw-
ford .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,020 Soap. toilet. Quince Company . . . . . . . . . . . . . . . . . . . . . . . .  28.019 Stove poli.h. D. G. Skilling . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.000 Trap.. called drawn trap •• and made of le"d and electroplated, bydraulic pressed, American 

vaJ,��� aro� I:,��d .fri'�e��1·8w:iaceii: cO'lorea 'aiid 28.005 

transparent. Berry Brothers, Limited . . . . . . . . . . . 28,023 Wbl.ky. C. C. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.015 WI�g�'Il::����:an�X;�:�y �nfIe'i':t����'i,':Jan§:�e�� Window Company" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.026 
Wood and plant pre.ervers. W. Menzel & Bon . . . . .  28.001 

D ESI GNS. Display box. A. E. Mealy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556 Rail joint. U. !ltev .. r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1JIi6.781 Drill. See Radial drill. Railway block .y.tem. B. C. Rowell . . . . . . . . . . . . . . . . . 556.773 Bicycle fork crown F F Chrl.man 26 281 Dumb "faiter. A. Larsen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.992 Ra! ,way fog .illDalln� apparatus. C. Tlgbe . . . . . . . .  557.036 Bicycle wall .uPport. w: N. Beardsley: : : : : : : : : : : : : :  26:282 Dye. azme. R. Reyber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.022 Railway lIuard lIate. C. L. Zuelke . . . . . . . . . . . . . . . . . . . 556.7lI7 Can opener blade H Reno 25.264 D
Y'll'o,\W:r��. �

o
����: .,:�r�. �.au�.� .��u�.� .f��: .�?�.� 556.870 ::ll::� �l!·�I�:�!/.iree���f.eJh'!i;';;Iioif: : : : : : : : : �:Wt qarpet. W. F. Brown . . . . . . . : : : : : : : : : : · : : : : : : :  : : : : : : : : :  26.292 

Electric conductors, automatic grounding device Railway switcb work, A. J. Moxham . . . . . . . . . . . . . . .  656.896 Carpet, C. F. Gedney . . . . . . . . . . . . . . . . . • • .  o • • •  o • • • • • • • • • 25.293 
for. U. A. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,823 Refrir,erator. evaporative. J. V. Frost. . . . . . . . . . . . . .  656,7« Carpet. A. K. M'!y .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.294 

ElectriC current •• converter of frequency for al- Regl.ter. See Casb'regl.ter. Fare regl.ter. qarpet. J. B. Nell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.295 
ternatinll. Hutln /I; Leblanc . . . . . . . . . . . . . . . . . . . . .  b57,094. Rellulator. See Windmill rellulator. b��h�t�nR:f��e'Warren &Viaiker · . .  ·26.�:Jj �� ElectrIC elevator. E. W. Rice. Jr . . . . . . . . . . . . . . . . . .  656,!l!6 Roa.tlnll furnace1 J. B. F. Herre.bolf . . . . . . . . . . . . . .  556.750 ('illar box patt'ern E Stelfen. . .  . . . .  '26'288' 26 289 Electric machine. In multiple. operating dynamo, Roller. :lee Lana roller. Sbade rolier. Cillar hoxes. ornamental prlnt.fo;.; ·N. Viiisch . .' . . .  : 26:'lOO E . . Verstraete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 566,788 Rotary cutter. A. S. Vo.e (rel •• ue) . . . . . . . . . . . . . . . . .  11.526 Coin receiver ca.e C C Claw.on 26 280 ElectrIC motor controller. E. D. Prle.t. . . . . . . . . . . . .  S"ddle pack cover. R. Murray . . .  . . . . . . . . . . . . . . . . . . . .  Curtalo pole bracket' C ·  W Smith" . . . . . . . .  :j5·:i7i ·io 26'273 

�l:��l:l :;g��:�tg�· t: �: .fb'if�!��:::::::::::::::.: 557. �:�p��IfI��.tg>.n&i':�er���I.C� f��: .�'. ��e���� : : : :  Fence po.t. S .  B .  Hu • •  e'lm�n . . . . . .  : : : : : : : : : :  . . ' . . . . . . .  26:983 
Electrical decompo.lng tank •• conductor for, J. Sau'Rlle Olllnil macblne. R. W. !leideman. . . . . . . . . . . I Ferrule. H. O. Scbmldt. .  . . . . . . . . . . . . . . . . . . . . . . . . 26.287. 2i!.268 

Leltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.8M tlcale',f,rice. H. FI.her. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  �:::�I� ��fb'i.����);lgk.Oe�gb�I�· FO',;ier·26.269. �.� 
�l���g�eo:o"r';.','���a�r:!e�v�e ��cgontroiliiig 556.7

69 �:��II 
a

�.."c�lt:!YiJ:n;;.y��ma�Wa;'iim;'iii: · is: ' ij: 782 Hod tongue. mortar. J. Greeri· . . .  : . . .  : . . . . . . . .  ::: : : : : :  26:277 
working of. R. Tbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.945 Rutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.9(() W�rr����':':;;e1al�t���e'j!.Jc') . .  jjl·ckiniion . . . . . . . . . . . .  �.� Elevator. See ElectriC elevator. Water elev.... Shade rolier. P. H. Bran" . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.839 Pocketbook frame A W Scheuber . . . . . . . . . . . .  26'278 tor. . Sbade rollers. macblne for making metal. A. F. Quilt. bed. F. Robln.on . . : . . . . . . . . . . .  :: : : : : : : : : : : : : : : : :  25:21n Elevator controlllug mecbam.m. R. T. Crane . . . . .  556.921 Madden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551),857 Ruler. W. V. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.261 Elevator safety attacbment. E. I. Pyle . . . . . . . . . . . . . 556.m Sharpener. knife. S. L. Cohen . . . . . . . . . . . . . . . . . . . . . . .  55·,.0Ct1 Sci.sor. T W Fo.ter 26 263 Emery. coatI nil Iron or other metallic sub.tances Sheet metal tube. N. W. Hartman . . . . . . . . . . . . . . . . . .  656,819 Silver.mitb'. stock w" ii' J ariioiieaii . . . .  · . . . . . . . . . . 26'

288 Wltb .• J. J. Faulkner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.065 Sbeet metal tu�es. a,p_paratu. for manufacturlnll Soda fountain plate. Ii .. J: Wel.
b 
. . . .  ::::::::::::. :: '. 26:276 Enamehnl< compo.ltlon. A. Bagnall . . . . . . . . . . . . . . . . 556 727 bellcally COI.ed. W. Hillman. . . . . . . . . . . . . . . . . . . . . Spoon J W Maillot :Iii 269 EErnveloPGe .WealeMr. G·bH. Talbot. . . . . . . . . . . . . . . .  . . . . . .  !ls"oe.tA. M .  BOlE linger.. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  Stove.'ga •• A. H. woiir. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  26:264 aser, . . oor ead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Doe, astener, . CO'IlptoQ . . . . . . . . . . . . . . . . . . . . . . . . . .  Tag ,!' H Deveaux 25 27( Eraser. cbemlcal lnk. J. W. Tallmadlle. . . . . . . . . . . . .  Skatmg Ooor. K .  MaJer. . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  Tea'orcolfee pot blank ·T . .  i> . . iirown . . . . . .  · . . . . . .  · . .  26'285 Evaporating fran. U. H. Brower. . .. . . . . . . . . . . . . . . . . . .  Skirt. bicycle. C .  E .  ockbam . . . . . . . . . . . . . . . . . . . . . . .  556, Toy cap exploder E R ·Ive. . .. . . . . . . . . . . . . . .  26'275 

�.l'?��f�lO���ie�· �:r�:OOrtiei-: 'ii: Jondet·.: �rlJ���':.�?rll���:'ePal��.������· : : : : : : : : : : : : : :  �:� Watcb case lid. J: C: Dueber:: : : : : : : : : : : : : : : : : : : : : : : : :  26:260 
Fare regi.ter. S. . Balzer . . . . .  : . . . . . . . . . . . . . . . . . . . . .  Sleigh. B .  F .  Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.783 

A p)'i n t e d  copy of the .pecitlcation and draWlnll of Faucet. wa.b.tand. W. A. Kelly. . . .  . . . . . . . . . . . . . . . . SmOke consumer. J. M. Estes . . . . . . . . . . . . . . . . . . . . . . . . 567.093 t I tb f i r t t l ' t Feed bound manlier. D. L. Richmond. . . . . . . . . . . .  Soap. tl .  Ander.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.726 ::�f:t:g,cenl863� w�rleg� ��.:;'\�b�'d"�lo:;."t�r. oNJc�'1�r Fence. V. F. Mount . .  . . . . .... ... . . . . .. . . . . . . . ..... . .  • Sprinkler stftem. automatic, J. C. Westbrook . . . .  556.947 26 cent.. In ordering please .tate the name "nd number 
i:��:�����lil������::':':'::':::: : : : : : : : : : : : : : : �. i�r!�:::: r.·jZtYt��.i.::.::.:.:.::::.::::::: ::::: :.::.:.:: ird 'iJ��.&�t*�� ���i�d. and remit to Yunn & ro . •  361 
Fender. See Car ft'nder. Steam. apparatu8 for regenerattngexhaust, A. H. C a n a d i an p nt e n t s  may DOW be obtained -or the in-Fertilizer distributer. M. Mor.e . • . . • • • . . ••• . . • •. . . . .  557.010 Engstrom . . . . . . . . . . . . . . . . . . . . . . . . . .  556.888, 556.983, 556.!lM !Oenlnt.?rsll.ftO. rpraOnVYdOefd ttbheeylarnVeen.ltmlopnl.e. nat am 

a ceodstlnOf ��:; ef"oCreh-. Filter. G. Lanller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  557.1175 1' Steam boiler. J. J. Tonkin. . . . .  . . . . . . . .  . . . . .  . . . . .  . 656,909 � � II ,...., Fire e.cape. G. W. Cleveland . . . . . . . . . . . . . . . . . . . . . . ..  556.961 Steam. device for regeneratlull exhau.t. A. H. [f complicated tbe co.t will be a little more. For full FIre extlnllul.blng apparatus. E. K. Driver . . . . . . . .  557.080 Eng.trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,985 m.tructlons addre •• !\luon &; Co., 361 Broadway. New 
firePlace. water lieating. Connell & Calboon . . . . . .  656,8117 Steering appar"tu •• boat. W. E. Cole . . . . . . . . . . . . . . .  567.052 York. Otber foreign pawnts may also be obtained. 
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0 1t U I N A lt Y  ItA TES. 

Palle. each i n lertion • - '1 :i  cen r8 a l i n e  
Un.ek V aa- e .  each i n .e J· l i o n  - - - - 8 1 . 0 0  : 1  l i n e 

pr F<YI' some etass.. o! Advertisements. Special and 
HigheT TaUs are Teqwf.Ted. 

The above are ChargeS per !UZ"8.Le line - abont eight WOl"t.iS per line. 'j'his notice shows the widtb of the Hue. Ilnd is seL in Rflate type. W,nlZraving8 may head adver· 
ttsements at t.he same rate per 8.Ilate line. by measure· 
:���ve� �te p��fi��tr�iS80m!d��rt����e�8 r.t��:!d�� morn1nlil" to appear tn the roiiowinll week's issll£:. 

695 Water St . •  Seneca Falls. N. Y. 

. P O W E R  & FOOT I SHAP[RS,P LAN�RS DRILLS. 
.... AT H E S.  �:Dc�mM,��p c?;';�!LIJ�ul��t[ 
,SEBASTIAN l AT H [  C O .  1 2 0  CULVERT 5T. C INC INNAT 1 . 0 .  

•••••••••••••••••••••••••••• 

: . HARDENED EDGE ! 
: SQUARES : 
• I $1.50. 2 inch. . . • • • A .0 4loi!, 6. 9. and 12 Incb .Ize.. • • pr Catalogue of .FIne Tools !Tee. • : r.Hs� STARRETT fo�i3, Atho l .  t'.As��. : 
•••••••••••••••••••••••••••• 

• • PHYSICAL AND SCHOOL 
IN DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
IF' Catalogue Pre.. 

E. S. R ITC H I E &. SON S I  BROOKL INE .  M ASS 
The Curtis Patent 
Damper Regulator 

Is tbe cheape.t and mo.t reliable. 'rhe only reglllator guaranteed to change direction on a 
�'m��grro�fa*yO�a::'O:e�d .te"m pre.sure • . It 

IF' Send for circular S. D. 
D ' ESTE &. S E E LE Y  CO. 29  to 33 HAVERH I L L  STREET. BOSTON 

Patent Carrying Track 

OVERHEAD 
TRAMWAY 

for MiII.d"oundri� •• Machine Sbop •• or for MerchandIse. Send fOT Book. 
The Coburn Trol ley Track Mfg .  Co. ,  

• • •  HOLYOKE. lUASS • • •  1 U��;g���!.�ls 
IDLL, CLARKE & CO. "'=. 1 6 11 O l i v e )'  St" eet, BOSTON. 

• 6 S. Cnn al St., Chicall'o. 
E Z> G- E  T C> C> x.. & 

:[�n���e� '!�':.'�re�u��e�h�y w���11 'MJind


����6r: F�����d��:r::yv��,�y of grits 
IT ,.'-U.all :we /Jewl YOlL our Catalogue, 1vhuh 1QI.lL owe you some information ? 

GRA FTO N !';TO N E  U O iU l'A N Y, No. 80 River Street. GRAFTON. OHIO. 

Improved ADJUSTABLE "s" WRENCH 
Easily operated.�� .-o==::J 
Free and • - � ---dl • • Accurate. · " 

For circular 8tl'Onll. addres.. Durable. 
BEMIS & CALL HAR DWARE & TOOL CO., 

P. O. Box 1 400, SPRING FIELD. MASS • •  U .S . A. 

NEW PATTERN J2 INCH SWING 

a EFN;��7..:,E 

P. O. Box 817, Worcester. Mass . ,  U. S. A -----------------------------

F INE TAPS, D IES, REAMERS · ETC. 
_ " I  II I' I'. A A {\ " /' ,  �'UGHTNING ,� 

� " • .... ,./vvl!vvvv'v. 

Ta�W�!��g: •• nIl'�t (W't��.W:i'l ���l'��w!'rh��rITing Machines, Punching Presses. and otber Labor Saving Tool •. 

WI LEY & R USSELL MFG. CO . ,  Greenfield,  Mass 
IF' Sena f<Yl' New Catalogue. 

© 1896 SCIENTIFIC AMERICAN, INC.
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The Chicago Gas & Gasol ine Engine 
The simplest gas and gasoline 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size Bod a Samson in 
strengtb. Catalogue sent on 
application. 

M ANUFACTURED BY 
J. J. N O R ill A N  CO . . 

48 "A" South Clinton St., 
OHIC AG O, ILL. 

I T is tbe only perfect one. 
1'1' will not blow or jar out. 
IT IIlves a clear, wbite ligbt. 
IT ,s like an engine bead-

ligbt. 
1 '1' throws the light straight 

ahead from 200 to 300 ft. 
I T burns kerosene, 

Send for book ( free) . �R.  E. DIETZ CO., 60 Laighl Slreel '�New York. 
Mention this paper and get special discount. 

""",.ESTABLISHED 1 84 0  • • 
ARMSTRONG 'S  1: P I PE 1: THREAD ING  

-AYD-
CUTT I N G-OFF M AC H I N ES 

Both Hand and Power. 
Sizes 1 to 6 lncbes. 

te�!'&�OI��I:::a ���I:t 
Pipe Cutters. :stocks and Dt .. 
unil'ersail'1I acknowledged to be 
THE B EST. W-Sendfor catalog. 
THE ARMSTRONG MFG. CO. 

Brideeport, Conn. 

BA R N ES" 
UPRIGHT DRILLS 

Complete line, ranging 

from our New FrictioD 

Disk Drill, for light 'Work 
to 42-inch Back Geared, 

Self Feed Drill. 

Send for Catalogue 

and Prices. 

W .  F. &. JOH N BAR N ES CO., 
1999 R u by Street, Rockford. I I I .  

EnA'ineers and F iremen �..:� �"a:;;C:�l��� tainlng a list of questions asked by a board of examinIng 6Ugmeers. Stromberg Puh. Co., St. Louis, Mo. 

l'Mii il� [Ii II Hili 
GAS ENG INES & VENTILATING FAN S  
The best Motor in tbe world for driving all kinds of 
light machlnery, noiseless. neat, compact ; invaluable 
for blowing church organs, running printing presses, 
����e��!�ic�

e
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VANDUZEN S�FtTM PUMP THE BEST II THE WORLD. 
Pumps Any Kind of Liquid. 
Alway. In Order, never Clog. nor 

(�l"I�:'=:i.cElv.
r
�:i;I�s�_Dt_._.d_. 

.. "' •• -_"-:C'::��-'-:: Gallon. per Hour. to ''To each . Addr ••• 
W. VANDUZEN CO. , &«ond st • • Cinelnnatl, O. 

Brazing� 
'-Stand 

For Bicycle Manufacturers, 
Repair Shops, and Tool Room 
purposes • • . • • • . •  

Buffalo Dental Manufacturing Co. , Buffalo, N. Y. 
Reagan Feed Water Heating, Water 

O i rculatinlr !�t�on!�,�L�',-a�!�!�o�o-
tlve Boilers. AGENTS WANTED In all paris of tbe United States to 
manufacture our grates on royalty. 

� 
i I 

pr Send jor Catalogue. 

Water C irculat ing Grate Co. 
Manuf's and Sole Proprietors 

GEN ER AL OFFIC E & W ORKS, 
1026-1028 Filbert St., PHILA., PA. 

KLI N E'S PATENT IMPROVED 
Boss Jar Holder ana TOD Wrench 

Entirely new-Fits any jar. 
No more burned bands In canning 

fruit-No more broken jars while 1111-
ing-No trouble to carry hot jars
No more bad temper tryinlil' to open 
jars-� 0 more trouble to close them
Made of best steel wire and rubber
Will last a lifetime. Price 5Oc.per set 
4 RIfv���"� r�t,C

O
· i�I��!!i';�; 'Pa. 

J,itutifi, jmttitlU. 
Wily Were Typewriters Illvellted ? ·  

To produce Typewritten work Faater. 
Eaaier, and Better than manuscript 
written with a pen. • • • • 

----::::::::::-:::::::::::::::' 

�be � ecord of tbe 

��\��'\ 

Ro. 2 Hammond I 
SPEED-206 words a minute. 
TOUCH-Light, elastic, with key depression 

one·half that of other machines. 
WORK-Equal to a handsomely printed page 

P���::I�fs'�i1'}��;:,�:�
e
�i char-

acters graceful and clear cut. 

THE HAMMOND TYPEWRITER CO., 4 0 1  'East 62d Street, New York. 

Many Typewriter 
lmprovements,===== 

interest the novice but excite the SC01'Il 
of the expert. 

NJ:!:u SIX � Remington 
Standard TypeWriter 

is not built that way. Its improvements are 
Real-real to the experienced operator, as· 
well as attractive to the novice. 

A developement - not an experimeilt. 
FACTS PROVE IT 

SEND FOR A BOOKLET 
Wyckoff, Seamans & Benedict 

327 Broadway, New York 

I C E · H O U S E  A N D  COLD ROO M . -BY 
R G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC A �J ERIC AN SUP
PL EM ENT, No. :i!I. Price 10 cents. To be had at this 
oWce and from all newsdealers 

The Success of the 
AMERICAN 
TYPEWRITER 

- -

Is due to its capacity for doing the best work, and lots 
of It. 

7500 of tbe N ew !,Iodel No. � sold since last July. 
It Is simple, durable and always goes. 
In combination with the Duplicator 150 copies can De 

made In one-balf bour. 
W- Send for hand.9omeill illustrated catalogue to 

THE AME�ICAN TYPEW�ITE� CO., 
267 Broadway, New York, N. Y. 

•.. .. DO YOUR OWN Save 

PRINTING easl;' 
til. PRESS fbr :���sf

Ot!;
y
'tl
p
'
e
'taliOiI�e; 

cards, circul&:rs, &0 etc. to 'factor'y. . Press for prmt1ng KELSEY & CO. a small paper, "'-'. Meriden, Conn. 

• • " THE WORLD'S " THE • • • •  D E N S M O R E LIGHT RUNNING" GREATEST TYPEWRITER." 
From the U .  S.  GOVER N M ENT-Department of the I nterior. 

Washington, November 23. J895 • .JC 
Densmore Typewriter Company, New York.JC 

Gentlemen :,.!c We have in use in the Bureaus of this Department 
nearly eighty Densmore macrunes..JCWe have had no complaint 
from the users of them ;  hence we conclude they are giving entire 
satisfaction • .JC Respecfy, (St:�ned) Hiram �hani, CU8todian. 

FREE-II1ustrated pamp.blet with commendations from leadlng.concerns. 
DEN SMORE T Y P E W lt l 'l' ER CO.,  316 Uroad\;Vay, New York �hain BELTING of Various Styles, ELEVATORS , OONVEYORS,'A 

COA L M I N IN G and HA N D L I N G  MACHIN ERY. 

The J E FF R E Y  M A N U FACT U R I N C  CO'I COLU M B US, O. pr Send for late Catalogue "C." Branches: CHICAGO-NEW YORK. 

MESSRS. MUNN & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free. 
W

h
t!�t!bl:�/�ri'i��!.?fo W��

b
t ci,� 

�mmunications strictly conflden_ 
f:�i; to �btl'n

d
�gg� �f=ts an

d 

PATENTS 
taken through Munn & Co. receive speciaJ notice in the Scientific Am.tr-

�:im��
i
ftl��i�:�g, �:re� 1�C:.:i CIrculation of any scientific work. ts a year. Specimen copies free. Address MUNN & CO., New York, 361 Broadwa;v. 

Durable-Easily Applied. 
Tbls roollng I. manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to tbe . weather as coal
tar roolln"s do. W- Send Jor 

{:;ft�����=�'to 
W A RRE S C H E M IC A l. 

&; ltI F G .  CO., 
S'') F .. l ton Street, 

N e '" Y ork. V .  S. A .  

Eclipse -
Cream Separators 
are Closest Skimmers, Most Durahle, 
Easiest Runnlng

s
and far the Simplest 

�:�e�
r Power �,::���n

J�
ted

. 
C. L. CHAPMAN SEPARATOR WORKS, 

J . I T T I. E  FAL I.S, N. Y. 

WHY NOT Invest Money, Energy, 
and Brains Profitably ? 

The Opportunity for Live Men with or without Technical Knowledge. 

CONCRETE The taming 
Building Material. 

Concrete and Twisted Iron �����,�tg�:�s�'m�,
f
a���t�':MI::�mS ln ellect

Concrete Surfaces g�g:a��t���:�e�ie
t��led) . The resemblance hetween these aD" 

U IS 8 1  G H TL Y CRA C Ii 8 prevented by shrinkage Joints invisible, unob/ectlonable. 
CO N C  If. ETE W A I.L!i! built plumb by easily handled and economics molding apparatus. 

SID Ii: WA LK LI G H TS - Ransome's Monolltblc-Iatest, cheapest, and best. 
RA!ibl{���.r(,!'il����J\lt1Il� ':.�� �:-n�\,!�

s
lrif���'iTo���nn�:�m���. 

RANSOME a, SM lTH CO . ,  622 Boyleston Building, OHIOAGO. 

'I'ripie Stereopticon f or  Project· 
Ing Views , .. N atwral ColDr •• 

Slides for Projection In 
Natural Colors. X R AY -
LANTERN SLI D ES 

and other novelties. Self Cen· 
terilll} Arc Electric Foc1.l8im.g 

Lamps for Theat.·es, Photo-E1I{fI"avertl, ete. 
J. H. C O LT '" C O .  

115-117 Nassau st. t New York and 69 Fifth Ave., 5 
Send for Caia!og'Ue. 

AG ENCIES. 
189 La Salle St .• ChiC8jlo. lII' 
131 Post St., i'an Franclsco.Cal. 
�llfg�fi����:·sr.?S��YI'a.��:: 
415 N. Broadway k St. Louls,Mo. 
126 Erie Co. Ban B�l?.'o, N. Y. 

A tlanta. Ga. 

The U Scientific American " Bays of 
tbe Book of Tools : .. It Is so excel
lently made np, and Is full of such 
valuable information, that it fairly 
eClipses many works sold simply on 
their merits." 

"A  Book of Tools " is our cata
logue. 550 pages, over 2,000 illustra
tions of Macblnery, Tools and Sup
plies of all kinds. and we will send a 
copy f�ee post-paid to any address 1JPOIl receipt of 25 cents In stamps to cover cost ot post

lIIIe and advertising. 

B U Y  
T E L E P H O N E S  
T h a t  t ire !r o od-n o t  , . chfoap t h I 1l 2M." The di:Der. 
ence In cost 's liWe. We guarant<>e our apparatus and 
f>�

r
�:;:n��! :��\���mS::l::;eJ���) �r J�\���. ,��

t
8
. 

WESTERN TELEPHONE CONSTRUCTION CO., 
!ItO Monadnock Block, CHICAG O .  

Larg .. t Manufactwrers of Telephones in the United Siat .. 

I

. H E  .. LO, C E N T R A L ! 
Long Distance Granular Carbon Telephones l 
The " best " Is the cheapest In the long run, 
and ours are the best. A trial will convince 
you. Money back If It don't. Exchanges lnvit , 
ed to take a pair on trial. Ten styles to cboose 
from. Drop 8 pOEotal in the elot and get illllS
trated catalog and particulars by return mall. 

PH<ENIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 

I CAL MAGAZ I N E  CAM E RA. 
S U NART'S 

" VENI ,  V IO l ,  VICI ," 
SUNART MAGAZINE, 

SUNART FOLDINGS. 
Bend for lIIustrated Cata

logue-2 cent stamp. 
CO •• ROCH ESTER, N. Y.  

&WELL DRI.lLS 
awarded Highest Medal a t  the World's Fair. 
All latest improvements. Catalogue tree. 

F. C. AUSTIN M FG. CO., CH ICAGO, ILL. 

IT �H E 

SAVES 
O I L. ID!" 
AUTOMATIC DOU BLE FEED 

. . .  CRAN K PIN O I LER. 
SJ currency or stamps will brln" you a 
sample 1� oz. capacity. Money re-tRANK OJLEA funded If not satisfactory. 

Pehbenny "\lector Co., 1 1 6 Seventh St . ,  Detroit, Mich. t� ,-D EA F N ESS 
.!l and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums, J New scientific invention, entirely dllferent 
in construction from all other devices. Assist the deaf 
when all otber devices fail, snd where medical skill has 
given no relief. Safe, comfortable. ana invisible i no 
wlr
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Founl\ed l>y Mathew carey. 1'1116. 
HENRY CAREY BAIRD &: CO. 

l� nt:!lTRl.A L PUBLISHERS, BOOKSELLERS & IHPORTlIBS 
S t O  W a l n u t  �t •• Ph iladelphia. PD. .• Ii. S. A .  
..... Our New aud Revised Catalogue of Practical and Scientific Books, 90 pages, avo, and our other Catalolluea and Circulars. the whole covering every branch of Sci-

rg�'i.;PJ'J�e?o t�n\!'�Jt';,� :g�twt,:":l� �'!, �� g..g��'m: address. 

~ 
Advertisement Writer ... 

should subscribe for THE INLAND PRINTER. 
Its advertisements Bre an ob ' act lesson in k type composition. He 8hou]� advertise in 
it also, and get his name before 11,(0) read. 
ers ever, month. SubRCription� 12.00 per 

. year; tl.OO for 6 months. Th. _d Printer 
Compauy,212-214 Monroe Street,Chicl!i'o; 197 

__ Potter Building, 38 Park Row, New York. 

1.1IIIP."Ir.:�III11.1 Murray's Pat
��;s :����r. 

J , itutifi, �mtri,au. 
O N E  WATC H M A N  

can successfully fight a fire In your factory If his hoae is 
equipped with that wonderful invention, the 

BALL NOZZLE • 
It covers a vast area at once, drives back the smoke as It 
quenches the flame. and It break. nolhioll, as its force 
Is distributed. It is easily handled by a child, but your 
watchman could not hol<t a stralllht stream nozzle alone. 
Colored iUustf ated Booklet fru. ..... Su illu.strated arUcle (n 
Scientific American, J'UIII 13, l896. Manufactured sOlely by the 

merican Ball Nozz le Co . ,  83 1 B'way, N.  Y .  City 

on Machine� Tools,Guns and C]cles wil'b RUST PERMANENTLY PREVENTED 
-MAN N O CITI N -

Le a d l ,' g  R R s  a n d Fa c 1 0 r l e s v se d 
o G O E T Z E S o l e U S Aj1 2 I W h , t e h a l l S I  N Y  

ALCO POR LAU N C H .  and helm 'controlled Latest Improved and motor now ready for 
18 to 40 ft. launches No licensed en-

vuar�:�.edNo 
S�� 

aer01/.8 naphtha or aasolme ......a. 

,,. 
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H O M E  S T U D Y  

An Elementary Journal 
F O R  T E C H N I C A L  S T U D E N T S  

Including all readers of Technical Books and Perlod-
�� N8��"%��D�:...-r�h.t�:!�:Al��a�1,e,'hI::�r; readers how to make and read Mechanical and ArchItectural Drawings. t:Jample copy sent free on application 

Address, HOiUE STUD Y. Scrall t o u ,  l·a. 

Shorthand by M ai l  �g����'tJt�����Jt��t 
",""on F'ru. Potts !Shorthand College, Williamsport, Pa. 

SCROLL SAWS lo��::';'JfJ:.'��n:..rr;& 't��"r 
C&t&Ic.gue. Willdaeoa Co.. 88 _dolph at., ClIIIe8&e 

'I��:r.i\:tte TYPE W H EELS. MODELl ,,- EXP£RIMENTA L WCRK_IMAl1.RW.HI.mr 
- NOIIEl-TiEa . ETC. NEW laNt IIT.EftClL WDRKI lao ""MAU Bt N,Y .. 

D
EAFN E S S  & HEAD NOISES CURED 

by my lnviaible Tubular Ea r  Cushions. Wblapen beard. Warranted to help more euel than a l l  similar devfcea 

r. Hucoll onl�:r:;:�Ds:,d�:!� N�Y �It:df!::!ik�f ��I!��F REE 

uable for Res
taUl'an ts, H 0 -
tels. M!'at Mar
kets. Saloons, 
Lunch Coun
ters, Groceries, 
Bakeries, Con
fec t i oner ie s, 
and in fact all 
places troubled 
with heat or 
flies. The only 
perfect F a n  
made that can 
be driven at 
any speed with· 
out disturbing 
the b e l t .  

Merri l l ' s  I �eve linll' Instrument 
An attachment to a common leVel.,�"" •• iiIt Has all the essential requirements of expensive leveling instruments. For Carpenters. Builders. Masons, etc. Price 15, 

J er8ey (Jlly, N. J. Want Anyth'ln� Gentleman going there for a --------------------- few weeks would execute com-
Done in London .  T.i���.�7l�¥-�:t.T"e���I�:�W.l: 

Prices, from $6 to $35. Send for circular, to 
BACKUS WATER M OTOR CO . •  ti£WARJS, N . J 

WILLIAM 
309 Broadway, P. SCOIT, 

New York City. 
Automatic Circular Rib 

"-Knitting Machinery 
for all kinds of Ribbed (loods, Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts. and every
t.hlng known to the trade as ribbed goods. 

SNYDER &: FISHER, 
LITTLE FALLS. N.  Y. 

L��§�BL]!:::E I  J� R EvE RSI ,� 
C O L LARS AND C U F F S .  

MADE O F  FINE CLOTH I N  ALL POPULAR SnLES, 
qualin Filand Wear to 5nest line 
Not to be laundered ; when Boiled reverse, then dI.scard. 

LUXURIOUS and ECONOMICAL. 
���� ��1!:���A2!n!8��r:}��i:\��r;;.::!.i���\�:;: 
�s'::'J:��:r '!�d�'!ol c:;.i��:��Bi6 �n��l�8. 
REVEKBIBJ�E COLLA B Co. Boston, 71 Franklin St.,New York 

CLAR.K'S PATENTED -

R.otary Upholstery Brush. 

Moth Exterminator. For cleaning Button Indentations In Furniture. Carriage Linings, Mattresses, etc. .. No moths live where this brosh Is osed." t!.ents w;anted ever>:wher,:. S",!,ple by mall. 00 
rsl:-wa�hIf,;lt�1 �.���i: to�:!.·�'!;�:8�.wne .... , 

Impro'fOd TIDle Detector 
:u Keys, with Lock attachment. Patented 

1875-6-7. M y inven .. tions, and will sue all Concerns seiling 
or using the Safety 
J .. ock: attachment. according to Decision of Circuit Court of U. S. for S. D. of N. Y. Send for circulars to 

E. IMHAUSER. 206 Broadway, New York. P. O. Box 2875. 

Subscribe for the 

SCientific American 
Supplement. 

$5.00 per Annum. 

Better subscribe. as it is not always obtainable 
on news stands. 

Nearly every issue contains the latest reports of 
dlscf) veries and experimentll by leadIng scientists 
In Europe and America on 

ROENTC � N  PHOTOCRAPHY, 

w:p��n Ji'i::m:o any d':r: 7!i:�,Uifl·. 

_ill � - -
...-� �  ::---.,; - � �  .... 

pr- Send fOf" CatarOOflll. 
Drawer 9. St. Joseph. Mich . 

High B· I Grade ICYC es 
__ c.S�.Pf>�? :rY���� 

(t�IJI�II:'�!�::!�����:&7'OO 
,S5 '4rlla,toa' U ,4&.00 
'86 u " ,.1.50 
,20 1lle7C11. u '10.16 

r.telt model .. fully guaranteed; pneumatic tirea; weight 17� to 
10 1bs. ;  all a'ylee and price.. Large illu.trated cataJo�ue free. Calli Buyers'Union,162 W. VanBurenSt.8-131 chicago 

never was pnt on anything that wasn't IIrBt-class. That name has stood for Simple, plain, unvarnished Integrity, and hence It Is put On the . .  _ 

• • H U N T E R  CYC LES 

• 

At I Pri' Blevel .. , wo ..... G .... Buggi .. Horn .... I pr- Send /0'1' Catalot/lU. 

_ P O  =���ll��::;':1�� ;�g".'t��I:riT.f.!' H U NT E R  A R MS CO . . FULTON ,  N .  Y .  
4 LJ U Litts free. CHICAGO Be.UK Co" ChlC:lgO, 111.  i ... t1�""'�""''''�''''.''''''''v1I'''''� •• 

DO YOU 
• PLAY � • CARDS ? 

cvIGY(lES.� II 
Send ten cents 

____ A.MERICA'S FAVORITES. in stamps for 
a. pair of our 

new 

Are Built in the Largest and Best Equipped Factory on Earth. GAME 
COUNTERS 

I NDIANA 
BICYCLE CO. 
Indianapoli .. 

Our unequaled fac1l1ties enable us to supply better bicycles tor less money 
than other makers can aftord to market a� inferior production, hence in pur
chasing a Waverley there is a clear saving of '15.00 or more. A higher grade 
bicycle, it is impossible to produce. Our catalogue explains all. Send tor It. 

INDIANA BICYCLE CO., Indianapolis, Ind. Ind. 

T H I E F  P R O O F Shannon Bicycle I.ock and H o l der holds wheel upright and jocks it securely. Safe from borrowing friends or bicycle thieves. Holder locks to wall or object and conceals the mode of attachment and cannot be tamper
ed with. Makes a safety deposit for the bicycle. All keys different. If dealer basn't them, we will send on receipt of 82.00 for wall holder or 12.00 for fioor holder. �A FET Y MFG. 
CO., 6a S .  Canal St.,  Chicallo. 

WE A R E  B U I L DI N C  . . • 

The Pelebrated -

"HORNSBY-AKROYo" 
- O I L  ENal N E  

The De La Verg ne Refrigerating Mach i ne CO. 
FOOT E.  1 38TH STREET. N E W  YORK.  

THE DuaU ID CYCLE SADDLE 

for Ladies' use. Broad and comfortable, and guaranteed to hold Its shape. Most sensible and serviceable Saddle In the market. Twenty years' experience in working leather enables WI to make good this ciaim. All styles Gentlemen's Saddles also. Ask for the 
" I)ulrul d ." If lour dealer will not 8Uf,P'aj you, we 
�!tr:::'�'np'1§� ����8f cfiri�� T! le:;;.r·OO i 

THE D U G U I D  SADDLERY en .. Syracuse, �. 

I CE  M A e H I N E�, Cor l l�M E n ll' l neM. UrI'''' ''''.' 
and Bot t l er.' � 1 D. c h i nery . THE VILTER MFG. Co .• !199 ClInton Street, Mlh.aukee, Wis. 

D E E R  PARK  
ON THE CREST OF THE ALLEG H E N I ES. 

(Main Line B & O. R.R.) 

SEASON OPENS JUNE 22d, 1 896. 
Furnished cottages, with facilities for house

keeping, if desired. For terms apply to 
GEO. D. DESHIELDS, Manager, 

CUMBERLAND, MD. 

R.ub�!rA}:!!!o���"'��� .feet 
M A R KS'  PAT E N T  ARTI F I C I A L  LI M BS,  Also tbe latest neVIs i n  all departments o f  Science 

and Engineerinl!", Ab�tracts and Report s  of the 

leRoing Scientific Societies all over the world, etc. 

Address enable men, women, and children to pursue their daily duties without Inconvenience. Durable, 
M U N  N & CO M P ANY, �1':J��t��eb���':g¥h:����:;:''i:ie���. m���':'iu,g��r:::�U�����:I�=�=: /�.p-

36 1 BROADWAY, NEW YORK. A. A. MARKS, 70 1 Broadway, N EW YORK CITY. 

W ANTED teJ�::��ufglr..k'::'�Il':::��fmJft�y.?J� I'i�: 
\J'\'bm-f�tl ��, Iar�. mJ�'1i:'iui�!, pla�tE &dd¥Cit K .  

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

I'RO V IDENCE, R. I. 
ASTRONOM IC  :C����Uet:f}��'i.��:�b"ng TI�� stand, achromatic finder and 3 oculars. Also a � inch silvered glass speculum, 5  ft. fncus ; and a 9 inch diameter ditto, 4 ft. focus, of line quality, and 2 dlagonal I'lanel!.. for sale cheap . . . ER B ER·I' 'l' \' DEMA N ,  i) 1 2  Hailel' Street, Camdell. New Jersey . . TE L ESC O �A���'O G U ( ..... � W &  D . M O G E Y. / B A Y O l'< N E  C I T Y N J oRAUGHTI N O  or S P I,tVEY I N G  tau gh t 

hy m al l .  Earn $50 to '100 a month. Positions secured. 2c. stamp for catalogue. Black C or. School.  l'n t " .·sou, 1'\ .  J .  

T o  Inventors and Manufactu rers A large manufacturing concern witb a well established trade desires to take in a new line. Will buy a good article outright or manufacture the SBme on a royalty . Th�����: i�. ������: o�o S��E�Ti�rg i�����N�ine. 

F'lMW���SBi'!�l'lr��e::��f��:!�S. La. Red Cypress Wood Tanks a speCialty. 
\V. K CA I . II W E I . I .  V I I  . . 217.E. Main 8treet. Louisville. Ky. 

F.I �E 
. . 
BID[�l!��!� 

BRI I O K L Y N  FIRE B R I C K  W OIU{ S .  
"'8 VD.II D y k e  !'itt'eet, B ROO K I.YN, N .  Y. 1" Air  Cushion " Rubber Stamps 

AJ,WAYS M A KE A G O O )) PRI N T .  
Stamp, Stencil and Seal Supplies, Wholesale and Retail. 

._ THE RSp�iD�G!f;r.HM�s�?' CO. ,  

Hawkins' "Aids" to Engineers 
EX A MINATIO N S. with Questions and Answers, � x�, leather, gilt e�e, $2. postpaId. 
��a

d
o[g�l:::in�::�rW��'it�. '�tN�f:�eA�J�� 

& CO .. 91 Liberty Street, NEW YORK, N. Y. 

V8u USE G R I N DSTO N E S ?  
(f 80, we can suppiy you. All sizes 1JI 0 U ll l t"d and 11 1 1 1 1 1 0 1 1 1 1 1 .· .. . always kept in stock. Remember, we make 8 �pectaityof selecting stones for all spe. Clal purposes. ..... Ask for catalOfl'Ue. 

Til e  t: I . EVELA N D  STO N E  1 : 0 ,  

2d Floor. Wilshire. Clevel�nd. O .  

S T E R EOPT I CON S .  
MAG I C  L A N T E R N S  A N D 
ACCESSO R I ES, S E N D  FOR CATALOG UE. 
TO CHAS BESELER MAKER218CENTRE ST. 

- ,  N EW YO R K . 
ACETYLENE GAS AND CARBIDE OF Caicium.-All about the new illumtnnnt. Its Qual it ies chemistry. pressure of liquefaction, its probable future: experiments performed with it. A most valuab le serips of artiCles, giving in complete form the })ftrticular8 of this subject. A pparatus for makinll the !las. Cont.ai ned in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 99� 
1 004. 1 001', 1 0 1 2 , 1 0 1 4, 1 0l i) .  l O i n, 1 022: 
1 ()3�j and 1 03�, The most recent apparatus of 8 1 11 1 -p ie and more elaborate type described and illuflotntteri In special acetylene Supplement No. 1 0:i1'. Price 10 cents each. To be had at this office and from all new.deiliers. 
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TH E VICTOR 
REAR H UB 
is the most expensive hub on the 
market. Made of cruci ble steel i n  one 

piece, and wi ll  never wear out. 

DON'T BE 
SATISFIED 
with the cheap hubs offered on 

wheels of i nferior make. 

No loose sprockets and 
No loose bal l seats on 
VICTOR · BICYCLES. 

OVERMAN WHEEL CO. 
. NEW YOR.K. BOSTON • DETROIT. DENVER 

SAN FRANCISCO. LOS ANGELES. POR.TLAND. ORE . 

I M PROVEMENT THE  ORDER OF' THE  AGE. " _ 

Three New Model 

Smith Premier Typewriters 
----- N os. 2, 3 A N D  4 

H A VE YOu EXA M I NED THEM ? 
Many I m p rove m e nl s  H e retofore Overlooked by Other Manufact u rers. 

Address TH E SMITH PR E M I E R  TYPEWR I T E R  C O M PANY,  Syracuse, N .  Y. , U .  S. A. 
BAAr'.CH OFFICES IN TWENTy- N I N E  PR INC IPA L  CITIES IN T H E  U N I T E D  STATES. 

There is  hardly a U S E  OF P O W E R  
i n  Factory. :\lil l ,  �tore, Office. 
E l e vator, Creamery, or Sbop
or on the Farm. the 

" C H A R T E R "  
, i� not now ti l l i llg. It h� all:'\o run.-'"--=-:::::::-..c.=- 1 l ing Boat::!, \V el !  Dr i l l ::, . Plllll pt-l,  

DyuUIII():-<. 'l' 1 1 l'Pl:'\ i l i ng .\1ac h i lles, �b=�o:===::s"=s ;;fi��f'.()f cpur�e i t  all-io Ut,WS GUM-

C H A R T E R  GAS E N G I N E  C O . ,  P .  O. Box 1 4 8 .  Ster l i n g ,  I I I  

IVtzltham watches 
Made by the American Waltham 

Watch Co. are the best and most 
reliable ti mekeepers made in this 

or any other country. 
Ask to see the name "Riverside " or " Royal "  engraved 
on the plates, and al1J'fl" s the word " Waltham. " 

For sale by an retaii jewelers. 

es 
Unequalled 

in Strength 
The high-carbon steel and nickel steel 
used in the tubing of Columbia bicycles 
have no equal in their power to resist 
the strains to which a bicycle frame is 
put . This tubing is all made in the 
Columbia mills especially for Coll1mbias 

Standard of the World 
Columblas In q uality and con- $ 100  struction are In a class 

by themselves. to aU alike 
The Columbia Catalogue, handsomest art 

work of the year, is  free from the Columbia 
agent, or is mailed for two 2 - cent stamps. 

POPE M FG. CO. ,  H a rtfo rd, C o n n. 
Columbia Branch Houses and Agencies 

are almost everyw here. 

PR I ESTMAN SAFETY O I L  EN G I N E  
U Phenomenally low in cost oj operation."- Frank l i n  Inst. 
l'\ J(I���11�I Ke rose n e , NOT Gaso l i n e  

l'\ () R  .,; '\" ( ; E,,. E E I{ 
F.connmlCaJ, SimpJe-, Safe, Al1 -
tomatie,  F o r  Electr1c Light· 
Ill,;r, Pum ping, :\-lillinll. etc. 

P R I E S T M A N  & CO M P A N Y ,  I n c .  
F t' o n t  a n d  Tasker � t l·e e t � .  

DOES 
ANY
THING 
PHOTOGRAPHIC-
The Pocket 

Kodak. 
Poebt Ko(lak, londed for 12  plf'iures, I �  x 2, $5.00 
Den"loping BUtl .. rinting Outfit, 1.60 

EASTMAN KODAK CO. 
Sam}le Photo and booklet 

fur tu:u 2-Ct:nt ,j'tamps. 
R O C H E S T E R ,  N .  Y. 

J ESSO p·S S T E E LTHBEEyr F O R  T O O L S .  S AW S  E TC. 
W'!! J E S SOP '" S O N S  �e 91 JOHN S T. NEW YORK 

The 

American THE ACKNOWLEDGED 
Bel l Telephone 

Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters
Patent � o  4 6 3 , 5 6 9 ,  g ra nted 
tc E m i le B e rl i n e r  � O\· e m 
b e r  1 7 , 1 8 9 1 ,  f o r  a c o m b i n ed 
T e l egra p h  a n d  Telep il 'l n e, 

coyering a l l  form s of  
M ic rophone T ra n smit ters 

o r  contact Telephon es. 

PERFECT 
PULVE RI ZER 

Of All. Refractory Substances 
I s  the

" C riffi n M i l l ," whose fi r s t  c o s t ,  wear, a n d  operating e x 
p e n s e  is  llIuch l e s s  than stamp mills, and which yields a larger product 
a t  less cost than any other m ill,  with p e rfect success in every instance. 

I t  will work b y  either the wet o r  dry proc e s s ,  and d eliver a uni
formly sized finished product of from 30 to 350 M e sh, with equal facility. 
Its capacity i s  3 t o  4 tons per hour on Phosphate Rock, I y. to 2 tons per 

hour on Portland C e m ent, Quartz Ores, etc. 

© 1896 SCIENTIFIC AMERICAN, INC.




