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EXPRESS TRAINS OF THE FUTURE. 
That the express train o f  the near future w ill not 

necessarily be hau led by electric locomotives i s  evi

dently t he belief of the German Society of Mechanical 

Engineers, who have offered a series of prizes for the 

b<!!st-desi gnert h i gh-speed exp ress train capable of 
carrying 100 passengers and their baggage, with every 

modern convenience o f  travel, at an average speed o f  

75 miles an hour for a continuous run o f  t h r e e  h o urs' 

duration.  There is no question that this competition 

was prompted by the d isappointing results of the 

experi ments in high-speed electrical traction,  'carried 

out last year on the stretch of m i l itary railway be

tween Berlin and Zossen. It will be remembered 

that the fai l u re of these trials, or rather thei r some

what sudden termination, was due, not to the inability 

of the el ectril:al equipment to drive the train at the 

high speeds contemplated, but to the unexpected weak

ness d i splayed by the track and roadhed, which, under 

the heavy concentrated and rigid loads of the motor 

trucks, yielded so seriously as to produce d angerous 

olCcillation of the car. The object of the express train 

competition i s  to provide a train suitable for greatly 

accelerated railway travel , whose steam locomotive 

shall be able to exert the necessary power without 

imposing greater strains than the comparatively l i ght 

tra ck o f  the present state railways o f  Russia can 

endure.  The Berlin-Zossen trials proved that til!) 

track o f  the state railways, as at present laid,  i s  alto

gether too l ight for high-speed electric travel, and 

the German Society of Mechanical Engineers believe 

that it  is possible to design a h i gh-speed, steam loco

motive train that would accomplish the desired result 

without damage to the track and roadbed . The trials 

demonstrated pradically the fact. which m i ght very 

well have been foreseen, that the steam locomotive 

with its h i gh center of gravity and its  spring-sup

ported load, i s  far less severe upon a track than the 

electri<- l ocomotive with its l ow center of gravity, anrt 

its large proportion of n on-spring-supported load. 

The effect of a low center o f  gravity i s  felt i n  round

ing c u rves , anrt when the engine or cars begin to 

oscillate laterally from one rail· to the other. With a 

high center of gravity the lateral blow against the rail 

i s  consi derably cushioned and the lower the eenter 

o f  gravity, the more rtirect and hammer-like is the 

i m pact. This i s  a point that h a s  been well  under

stood by steam locomotive b u i l ders and engi neers, 

and when the fi rst of our American express e ngines 

with boilers placed above the drivers were i ntroduced, 

it was found that, despite their great weight, they were 

actually easier on track, at least as regards lateral dis

placement, than the old type of locomotive w i th low 

boi ler and low center of gravity. Of course, in the 

very nature of things, an elect ric locomotive carries its 

weights low, and hence at very h i gh speed loads par

ticular attention will have to be given to the lateral 

strength of the track and roadbed . 

During the electri c al experiments of last year an 

endeavor was made to gather d ata regardi n g  the air 

resistance at varying rates o f  speed,  and it  was shown 
that the head-on pressure i n c reased at a much more 

rapid ratio than the speed, though apparently not a s  

fast a s  the square of the spee d .  As a r esult of n'e 
data so gathered, an endeavor is to be made to reduce 

air resistance by clothing the whole train from pilot 

o f  engine to the rear platform o f  the last car in 
sheet steel, with suit able slid i n g  joints between the 

cars to give the neeessary flexibility in round i n g  

curves. This sheeting is to finish at the engine in a 
wedge-shapert front. Our readers will here be re

minded of the experimental train designed by Adams 

and tested in some high-speed runs.  The train in 

question made a good speed record, considering the 

moderate power of the engine that hauled it ; and w!' 
think the probabilities are that if good results fll'l 
secured with the proposed experimental train in Oer 
many not a little of its success will be due to this 
special feature of its construction. According to the 
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German technical publications, care will be taken in 
the construction of the locomotive to minimize the 

racking effect of the engine on the track, by carrying 

the weigllt upon a la rge numbe r o f  wheels. twelve iI

all being usert. There will  be a four-wheeled truc:k at 

the front, followed by a pair of coupled d rivers ancl 

a four-wheeled trailing truck beneath the firebox. 

The engine will be a three-cylinder compound, with 

the eranks arranged so as to secure a perfectly eVl'n 

turn ing movement. 

L IGHT ON THE L IQUID FUE L QUEST ION. 

In a paper recently read by Mr.  Edwin L. Orde 

before the I nstitution of Mechanical Engineers, at 

Newea3tle-on-Tyne, on the subject of l iquid fuel,  the 

author stated that close examination of the literatur� 
which has a ppea red on the subject, seems to show t h at 

from some cause or another. many undoubted ad

vantages which li quirt fuel offers h ave either not been 

fully appreciated, or i f  appreciated, not p u rsued with 

suffieient determination to insure their realization in 

ac.tual praetice.  I n  explanation it  has been sug

gested that the reason why liquid fuel h a s  a h i gher 

calorific value than solid fuel of  the same chemical 

com positi on is, that some of tbe heat has been ren

derec] l aten t in passing it from the solid to the liquid 

form ; but the author points out on the other h and that 

experiments fail to show the existence of this latent 

heat, quoting as an authority Dr. Paul, who h o l d s  

that the best results t h a t  c a n  be obtai ned from liqu i d  

f u e l  a r e  an evaporation of 1 6  pounds of water at 212 

deg. F., which is about 50 per cent more than any good 

c oal will give in an effic ient boiler. The most im

pOl·tant point made i n  the paper was the explanation 

as t.o why liquid fuel does not give evaporative re

sults i n  actu al practice corresponding to those ob

tainert in labo ratm'y tests.  Mr. Orde attributes the 

d ifference to the fact that crude oil  exclusively is 

used i n  uo iler fu rnaces, and that this oil  contain s  

a great amount o f  water. Ten per cent i s  t h e  p ro

portion quoted in the paper, although ,  as a matter uf 

fact, many oils contain a higher pe rcentage than this. 

The presence of this water destroys the conditions nec
essary for per feet combustion. Its first effect is to re

duce fhe temperature of the flames and i ncrease their 

length. thus moving the point of h i ghest combustion 

further into the furnace, with the result, first. that a 

large portion of the heati ng surface of the furnace i s  

rendered useless ; secondly, that t h e  temperature o f  

t h e  combustion chamber m a y  be raised to a h i gher 

point than i s  good for its material ; and thirdly,  that 

the last stage of combust ion takes place in the smok8-
box and uptake. The exi stence of a low furnace 

temperature is snggested, fu rthermore, by the fact 

that i n  case" where no smoke was being formed and 

the air supply was not more than 20 per cent above 

the amount that was chemic'ally necessary for the 

combustion of the fuel,  the evaporative work of the 

boiler was poor. 

In commenting editorially upon Mr. Orde's  paper 

The Engineer state s that it  has authentic evidence 
of oil  being shipped from oil  wells which contained 

as h i gh as 40 per cent of water,  this l a rge amount 

having been add ert, not fraudulently, but having 

flowed naturally into the well s, which are usuall y  

rtriven through water-bearing strata. A s  crude o i l  i s  

nearly as heavy as water. a n d  o n l y  separates from 

the l atter after a long rest in the tanks, it follows 

that on shipboard, where the bunkers are i n  constant 

motion, separation is i m possible and the water i>' 

ca rried with tbe oi l  into the furnaces.  In concluding 
bis paper Mr.  Orcle quotes a ctual results obtai ned b y  

successful instal lations o f  burning apparatus on the 

steamers o f  three rtifferent companies, which show 

the d ifference i n  consumption of liqu i d  fuel as com

parert with coal.  In thc case of the four steamers 

quoted, there i s  an advantage i n  favor of liquid fuel  

of 27 per cem, 28.6 per cent, 35.5 per cent and 36 per 
cent.  The conclusion arrived at i s  that except in 

the case of steamers which are engagert i n  carrying 

oil  as cargo, o r  those which are employed in the oil

p roducin g region, liquirt 
'
fuel cannot show snfficient 

pecuniary advantage over coal to render its entire 

adoption advisab l e .  

THE RE CENT "BELLE ISLF," EXPERIMENTS. 
In a characteristic d i scu ssi( n of the recent "Belle

isle" experiments, Mr. F. ':. Jane, the well-known 

author of "Al l the Worl d ' s  .I:<�i ghtin g  Ships."  sums u p  

t h e  experiments as having t w o  m a i n  objects : First, 

to ascertain the effect of ,yd dite on a conning tower, 

and, second, to ascertai n the effect of shells on tor

pedo nets. After a careful analysis of  the results, 

he points out the main . essons that are to be l earned 

and p resents his own s;uggestions as to how far they 

should modify future battleship design. The whole 

article a s  given in Tile Engineer will be found in 

full in the current Is,ue of the SUPPLEMENT, and it 

will be sllfficient to !ive here a brief review of Mr. 
Jane's analysis of thi _ interesting trial. I t  is pointed 

out that in the first case the experiment was invalid 
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becaule the conning tower of the "Belleisle" was not 
of a modern pattBrn, being entered from below i n ·  

stead of, a s  i s  now the practice, from t h e  rear. At

tention is d rawn to the fact that the gas from the 

exploding Iyddite 'shells was only able to act upon 
the top of the tower, whereas in the modern type of 

eonning tower, which has a doorway through the rear 

wall with a curved screen to partially cover it, the 

bl'tst of an exploding shell  would be able, i f  the latter 

cawe from a wide are on either beam, to enter be

tween the screen and tower and find its way, with 

deadly i mpact, throughout the whole of the interior 
o f  the tower. I n  the "Belleisle" tower the gas could 

only enter through the peep-hole slot at the top, and 

hence the re would be someth i n g  of an air-cushion 

effect before the pressure reached the floor of the 

conning tower, on w hich, before the firing, a l ive rat 

had been placed to test the effect upon a living being. 
As we take it, Mr. Jane's argument i s  that though 

the m o d e rn conning tower with open rear entrance 

an d so-called protecti n g  screens may keep out shells, 

it  will not p revent destruction of the inmates by 

the shock of the shell  gases. He suggests the con

struction o f  a double-deck conning tower, to accom

modate a steersman i n  the upper compartment, and 

a reserve steersman below. He would place the 

commander of the ship on the roof of the turret, this 

roof to be extended to form a wide, circular plat

form, around which platform would be hung f" wall  

of splinter nets, the i d e a  of this arrangement being 

that the splinter nets would catch the l ighter flying 

fragments, but would not present suffieient resi stance 

to burst the storm o f  explosive shells, to which the 

captain l1imself would offer but a small target. He 

suggests that the best position for the captain i n  the 

heat of action would be prone upon this upper roof 

with his mouth above the speaking tubes, etc. ,  which 

would lead d own into the conning tower below. The 

suggesti on that the captain should fight his ship prac

tically in the open is warranted by the fact that i n  

t h e  Spanish-American war t h e  commanders of our 

vessels preferred, like Admi ral Dew ey, to carry on 

the action from the bridge, where they could obtain a 

clear view, rather than be cooped up within the re

stricted outlook of the conning tower. 

Early in the action the bri dge of the "Bellei sle" 

was struck and completely wrecked, the mass of 

wTeckage being swept away and carried overboard. 

From this it is argued that it would be folly to sup

port the conning tower or fighting position on a bridge. 

The tower shoul d  carry its full diameter well down 

into the body of the vessel,  and have its base thor

oughly protected by the side armor. There can be 
r,o question as to the necessi ty, as above pointed out, 

for giving most thorough protection both to the steers
man and the reserve steersman ; for should the former 

be kill e d  or d i sabled at a critical moment in battle it is 
ea sily conceivable that the delay i n  sending for a 

"replace-man" m i ght have most serious consequences, 

and, possibly, be fatal to the ship. By building the 

conning tower in two stories, and having the "replace

man" in the story bel ow, the risk of the ship run

n i n g  wild i s  reduced to a minimum. 

The awful destr�l,ction wrought by the lyddite shells 

and the dense clouds of dust and fragments produced 

by the expl osion indicate that there are two other 

most i m portant accessories that demand attention; 

the first, the i mportant matter of plaeing the ratge

finder, and the second, signaling. Ordi narily the 

range-finder i s  carried on the bridge, but t!1e short 

work made of this structure on the "Belleisle" shows 

that some other position must be found, and the 

writer suggests that the range-finder tripod should 

be carried on a l i ght grating, upon which the operator 
would lie  prone and communicate the ranges by a 

transmitter. As to signaling, the "Bellei sle" experi

ment confirms the experience gained at the battl e  of 

the Yalu, where the signal halyards were entirely 

swept away ; for the bombardment gave little promise 

o f  the su rvival of yven the l ight masts. There are two 

methods o f  si gnal i n g  s u ggested,  one a s m all  captive 

balloon carryi n g  flags which may be hoisted and cut 

away and sac;rificed when don e with, and the other 

suggestion is the use of colored shell for simple si gnals. 

'When the writer comes to the question of the effect 

;)f high-expl osive shell fire on the personnel of the 

ship, we think that he is d ealing with what, after 

all, i s  the most vulnerable point of attack i n  the 

modern warsh ip.  We are satisfied that i n  a battl e 

carried out at mo.d erate ranges between ships whose 

crews are fairly proficient marksmen the fight will be 

determined by the decimation o f  the crews, rather 

than by the destruction of the ships. Unquestionably 

many will  be placed hoI'S d e  combat by mere con

cussion, whether by the impact o f  shells on the outside 

o f  the turrets and casemates, or by the atmospheric 

shock and asphyxiation due to the bursting of high

explosive shells within the inclosed spaces of the 

ships. It is true, as Mr. Jane points out, that the 

actual effects of gun fire on the personnel i s  a mat
ter of conjecture, and unless volunteers can be found 

who will place themselves within such a vessel as the 
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"Belleisle" when she is under fire, and secure the 
enormously valuable data which can only be obtained 

in this way, we shall remain in comparative ignor
ance of the actual destructibility of modern gun fire_ 

At the same time it is probable that public sentiment 

would array itself strongly against the proposal to 

risk the sacrifice of human life in  such an experiment-

• •• • 
GEORGE M. HOPKINS. 

It is with most profound sorrow that we record the 

decease on the 17th inst. at Cheshire, Mass., of Mr. 

George M. Hopkins, so long identified with the SCIEN
TIFIC A:.vIERICAN as Associate Editor. 

It was while enjoying a vacation trolley outing with 

his wife in this beautiful locality among the Berkshire 

Mountains that Mr. Hcpkins became suddenly ill on 

the 15th, and despite the best medical treatment, never 

recovered. His sudden demise will be a great shocl, 

to his intimate associates in the SCIENTIFIC AMERI

CAN. 

Mr. George M. Hopkins was born in Oakfield, Genesee 

county, New York, November 21, 1842, and while a 

lad went with his father and family to Albion, Or

leans county, New York, where he received the usual 

public school education. He early displayed a liking 

for mechanics, having a natural ability to discover the 

reason of things in a mechanical way as they were 

studied. His father encouraged him to pursue matters 
to his liking by h aving him obtain practical informa

tion in the workshops at Albion. 

On May 10, 1864, he was married to Helen M. Mills, 

daughter of Dr. A. B. Mills, of Albion, N. Y. Later, 
in 18 66,  we find he was granted his first patent for an 

apparatus for turning leaves of music, after which fol

lowed some forty-three other patents; among them, 

in 1871, was an electro-magnetic sewing machine, and 

from 1880 to 1885 he was granted two patents for t.ele

graph relays, five patents on telephone transmitters 

and two patents on telephone receivers. His telephone 

transmitter patents were acquired by the People's Tele

phone Company at that time and their utility was well 
demonstrated. He was also interested in gas engine 

construction and secured several patents in that line, 

showing that his activity as an inventor never failed 

him in whatever branch he applied his mind. 

He early made the acquaintance of Thomas A. Edi

son. in whose laboratory he worked, and the friendship 

continued throughout the epoch of the telephone and 

electric light development, and to the present time. 

On May 10, 1876, he became connected with the 

SCIES'l'IFIC A:.vmRIcAx. beginning his work as an at

torney in the Patent Department; it was soon noticed 

that he evinced a fondness for experimenting in mat

ters connected with physics, especially in a more 

simple and direct way than was customary. He was 

encouraged in this work and from time to time the re

sults were published in the SCIENTIFIC AMERICAN. The 

experiments were so simple and clear that any boy 

could understand them. The value of the published 

experiments was that they were based on actual manu

facture of the apparatus and trial before publication. 

It is needless to add that these many different publica

tions formed the nucleus of Mr. Hopkins' popular book, 

"Experimental Science," which has been of such as

sistimce to many thousands of students of physics. 

Some months ago Mr. Hopkins undertook a thorough 

revision of the book, with a view to bringing it up to 

date, that many of the remarkable discoveries of the 

last few years might be included. 

It is a great gratification to feel that this work was 

entirely completed, and that the proofs hal'! been thor

oughly revised and read by Mr. Hopkins before he 
started on his vacation several weeks ago. The popu

larity of the work is shown by the fad that the twenty

third edition has just been published. Our illustration 

is from a recent photograph and is regarded as an ex

cellent likeness of Mr. Hopkins. 

Of late years he gave particular attention to literary 

work, editing the special department of "Notes and 

Queries," and contributing to our columns a series of 
scientific articles which were marked by the clearness 

and brevity by which his work is easily recognized. 

Mr. Hopkins possessed in a marked degree the literary 

qualifications of a scientific writer. To his simplicity 

and clearness of style, no doubt, was largely due the 

great popularity of his writings, which attracted and 

held the interest of the widely diversified classes of 

readers who were interested in the subjects he dis

cussed and subscribed for his published works. It is 

certain, moreover, that his directness and purity of 

style were one expression of the character of the man 

himself; for our late associate was possessed of ster

ling traits that won for him the invariable respect 

and admiration of all those with whom he had busi

ness relations. 

His disposition was most kindly, amiable and at

tractive. He was ever ready to render assistance and 

freely impart such knowledge as he possessed. 

Mr. Hopkins occupied his leisure hours with the 

practice of photography as a stepping stone for the 

study of art. He enjoyed painting small pictures as 

a pastime, using his photographs as a guide. He was 

Scientific American. 
fond of broad effects. On anothe. page we give his 
method of producing them. 

He was a member of a number of societies. His 
residence was in Brooklyn, New York, where, we are 

informed, he left a most remarkable collection of 

scientific apparatus, which exceeds in interest the 

equipment of many institutions 0f learning. 

He leaves a wife and one son, Mr. Albert A. Hop

kins, who was formerly with the S(,[K,(TIFIC A�lt;RICAN 

for several years and is author of "Magic" and "The 

Scientific American Cyclopedia of Receipts, Notes an Ii 
Queries." One brother, Mr. l. N. Hopkins, also sur

vives him. 

Mr. George M. Hopkins was greatly beloved in the 

church he attended in Brooldyn and was held in high 

esteem by all who knew him. We shall miss him and 

we know our numerous readers will, but we believe 

the work of his life, "Experimental Science." will live 

and the memory of his name will endure with it as one 

who knew how to teach science with rare simplicity. 

.. Ie, .. 
THE LAYING OF A PACIFIC CABLE. 

The President has consented to authorize the Pacific 

Commercial Cable Company to lay a cable across the 

Pacific to the Philippines, thus ending the fight which 

has been waged for fifteen years by rival firms. The 

Mackay-Bennett Company will probably soon begin 

work. The route to be followed extends from San 

Francisco to Guam and thence to Manila. The esti

mated time of laying the cable is fourteen lflonths 

from the beginning of the work. Heretofore all 

messages have been sent to the Philippines over an 

English line from Hong Kong. The owners of this 

line have a franchise monopoly granted by the Chinese 

government. Under the favored nation clause of the 

GEORGE M. HOPKINS. 

treaty between the United States and China the Amer

ican government has the right to claim a similar 

franchise for an American cable company. It is ex

peeted that advantage will be taken of this treaty rela

tion. for by getting a terminal in China the cable 

company will obtain 700 miles of new cable lines. The 

Pacific cable will then connect with the Atlantic cable 

lines in China so that messages can be sent to all parts 
of the world by American cables. 

. � ... 
EI,ECTRIFIED HOUSES. 

An instance of non-familiarity with simple scien

tific facts is illustrated by an article that goes the 

rounds of the press once or twice annually. namely, 

the story of the electrified house. The article usually 

states that some one has discovered that everything 

he touches in his house, the radiators, picture frames, 

banquet lamps, etc., give him an electric shock. 

Hence. he fears there is some connection between 

the arc-light wires and the water pipes near his resi

dence. The electric light inspector is, therefore, 

summoned, and repm'ts that the wires of his com-

pany are intact and that e electricity must come 

from some other soun does not dawn on any 

of the people consu'uec the discoverer of the 

phenomenon is unconsci, 

simplest and oldest of e, 

shuffling of his shoes ov 

the potential of his body 

which discharge at every oJ, 

get electric discharges from 

lock of a hand-bag which hE 

walking on a stone pavement 

But, dismissing newspaper 

astonishing, in view of the 

cold, dry countries electricit 

leI' forming one of the 

atic experiments, the 

dry carpet raising 

�ral thousand volts, 

y. One may even 

ckles to the brass 

be carrying while 

cold, dry weather. 

it is somewhat 

ways in which in 

mintentionally de-

133 
veloped and manifested by sparking, that the first 

knowledge concerning this phenomenon did not come 

to the ancients in this way rather than by the attrac

tion of light substances by amber. The explanation 

of this, however, m ay be that the scientists of by

gone days did not reside in cold, dry countries.

Cassier's Magazine. 
• • • 

SCIENCE NOTES. 
The radiations of radium have proved to be of rare 

value in medicine. It is found that a metallic screen 

interposed between the eye and a vial containing 
radium in no way prevents the healthy eye from seeing 

it. If the retina of a blind person be heaithy, it will 

be effected by radium rays even though the cornea be 

opaque to light rays. Consequently the radiations 

from radium can be used to discover whether or not 

the retina of a blind person is healthy. 

The expedition dispatched last summer to Gambia, 

on the West Coast of Africa, by the Liverpool School 
of Tropical Medicine has discovered another malaria

spreading animal, the parasite trypanosoma. This 

parasite resembles a minute worm, and is very similar 

to the blood parasite which is the cause of the de

vastating disease prevalent among cattle, horses, etc., 

and in Africa, India and other tropical countries known 

as the tsetse fly disease, nagana and surra. In the 

case of animals it has been proved that these diseases 

are communicated through the agency of certain biting 

insects, such as the tsetse fly. Tke expedition dis

covered the trypanosoma parasite in the blood of a 

native child. Since the return of the expedition a 

special study of the question has been made at the 

laboratories of the Liverpool school and it has now 
been resolved to dispatch a further new expedition to 

the West Coast to investigate the conditions in which 
the disease occurs in both Europeans and natives and 

its distribution, and also to ascertain how it  is con

veyed from man to m an; whether by biting insects or 

by other means. 

The fitting out of the Scottish South Pole Expedi

tion, which is to be carried out under the auspices 

of the Scottish National Antarctic Expedition, i s  

rapidly approaching completion. The expedition is 
to be under the command of Mr. W. S. Bruce. The 

Norwegian whaling vessel "Hecla," renamed the 
"Scotia," purchased to carry the party, is now being 

reconstructed on the Clyde, at Troon, under the super

intendence of Mr. G. L. Watson, the well-known yacht 

designer. The "Scotia" is a bark-rigged auxiliary 
screw steamer of about 400 tons register. New deck

houses are being built, a larger one aft and a 
smaller' one forward divided into a laboratory and 

cook's galley. A second iaboratory and a dark-room 

are being fitted between decks. The ship is being 

specially fitted to carry on oceanographical research, 

both physical and biological. Two drums, each con

taining 6,000 fathoms of cable. for trawling in the 

deepest parts of the Southern and Antarctic oceans, 

are being taken. The expedition intends to follow the 

track of Weddell. and to explore the Ross deep, work

ing eastward from the Falkland Islands. 

The Zoological Garden of London has lately re

ceived a young animal known as the Panda. This 

animal, a small mammifer of the Procyonidre family, 

constitutes a unique species in the genus Aelurus 

(A. fulgus). and comes from the Himalayas, where 

it  is found at altitudes varying from 6,000 to 

11,000 feet. It is also found in the mountains to the 

north of the Assam as far as the Yuman region. Its 

ordinary name is "red cat-bear," the name being due 
to its appearance and its plantigrade walk, also to 

the reddish color of the fur. The Aelurus genus 

exists in the fossil state, and one species, that of the 

A. Anglicus, is found in England in the pliocene 

layers. The Panda is not often seen in Europe. . The 

first specimen which arrived at London was sent in 

1869, but its two companions died en route. The sur

Yivor did not live longer than seven months. It was 

made the subject of careful observations by zoologists, 

especially by Sir William Flower and Mr. A. E. Bart

lett. It is interesting to note that the Panda now in 

London often uses his forepaws like arms and hands. 

Mr. Hodgson, who observed the species in the East 

Indies, never saw the Panda act in this way and 

use his anterior members to seize objects. A second 

Panda was sent to London in 1876.  The habits of 

the animal are nocturnal, and during the day he 

sleeps almost constantly. He seeks his nourishment 

in the evening or very early morning, living upon 
herbs, buds, roots. and will also eat eggs and insects. 

The character of the animal is rather mild; the large 

claws with which his fingers are provided are used 

not for attack or defense, but mainly to climb trees, 

in which he passes a good part of his time, except in 

the periods when he seeks his food, this being gener

ally obtained on the ground. He is not timid, but 

does not like to be touched. When a person extends 

his hand toward him, he sits down, and agitates his 
arms as if to strike. but his anger is short lived and 
he allows himself to be observed without much in· 
quietude. 
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A MAMMOTH COMBINED HARVESTER. 

Our Western States with their thousands of acres of 

farms are continually astonishing the world with the 

enormous proportions of their agricultural machinery. 

Just now our attention is called to a combined har

vester, which we illustrate herewith, and which is 

claimed to be the largest in the world. This h arvester 

has a very wide reach, having a cutting-bar 35 feet 

long. The entire process of harvesting and thresh-
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not exeeeding 50 cents per aere fot' cutting, threshing, 
recleaning and sacking the grain. 

. � ... 
A Large Western Cotton Mill. 

BY DAY ALLEN WILLEY. 
The erection of a cotton mill in the vicinity of Kan

sas City, Mo., is of unusual interest not only on ac

eount of the remarkable size of the proposed plant 

but from the fact that it is to be located in a new site 

for the textile industry and 
marks the beginning of 

what may be an important 

industrial development in 

the Southwest. The mills 

will contain an equipment 

of 12.000 looms and 500,-
000 spindles-being by far 

the largest plant of the 

kind in the world. The 

Amoskeag 

Company 
Manufacturing 

of New Eng-

land is at present the 
most extensive, being 

greater in dimensions 

FRONT VIEW OF THE COMBINED HA¥VESTER. 

than any of the factories 

in the Lancashire district 

of Great Britain, but the 

Western company will ex

ceed the Amoskeag by 

200,000 spindles and 2,0 00 

looms. The equipment 

will be installed for man
ing is accomplished in the machine. The stalks are 

eut and conveyed by a suitable means to the thresh

ing mechanism. Here by the use of a system of cylin

der, separator and recleaner, the grain is separated 

out, cleaned, and fed into sacks, as shown in one of 

our illustrations; the straw at the same time is  con

ducted to the straw box at the rear of the machine. 

The threshing cylinder is 28 inches in diameter and 
the separator has a width of 54 inches. An automatic 

governor on the fans governs the blast so that at any 

speed at which the harvester may be traveling, the 

wind is automatically regulated and prevents clogging 

of the shoe and the carrying of grain over into the 

straw-a difficulty which often occurs in harvesters 

which are regulated by hand, because this part of the 
operation is very often forgotten or neglected. 

ufacturing plain sheetings ranging in size from 
2lh-yard drills to print cloths as well as 4 and 
5-yard sheetings. The yarns produced will run from 
Nos. 8 to 20 for the drills and 30 to 50 for the larger 
goods. A further idea of the capacity of the plant 
can be gained when it is stated that its estimated 
annual output when running to its full capacity will 
be 75,000,000 pounds of finished goods and its con
sumption of cotton 170,000 bales_ 

The mechanieal features connected with the build
ing of the �Western faetory are also of unusual in

terest. Its electrical equipment will be very elabor-
ate in character and con-

tain the latest devices for 

the economical driving of 

the weaving and spinning 

rooms by motors. No 

water power is  to be se

cured at the site, as at 
many points in the P1'ed 

mont section of the South 

and in New England, so 
that the necessary current 

will be generated by 

steam power, the engines 

being direct connected to 

large dynamos or belted 

to them. From the gener

ators the current will be 
distributed to the battery 

or series of motors each 

operating its individual 

set of looms or spindles. 
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season or while repairs are being made to the other 

portions, yet without waste of power or needless wear 

and tear of equipment. It is hardly necessary to say 

that the textile industry as yet is comparatively un

known west of the Mississippi River. In fact it  has 

scarcely obtained a foothold even in Texas, which in 

recent years has produced over one-third of the 

American cotton crop. A few statistics will empha

size this fact. Out of about 425 mills now in opera

tion in all the Southern States, but 15 are running 

in Texas, Louisiana, Arkansas and Missouri, com

bined with two or three in Indian and Oklahoma Ter

ritories. All combined represent but 140,000 spindles 

out of the 4,375,000 in the South. As will he noted, 

the Kansas City plant when entirely completed will 

contain over one-tenth of the total number of 

spindles at present installed in the South. It is un

necessary to say that raw material is abundant, as 

the last few years have demonstrated that Indian 

and Oklahoma Territories, as well as Arkansas, are as 

favorably situated for raising middling cotton of a 

good grade as the territory in Georgia and the Caro

linas. They have equal advantages, not only in clim

ate, but in quality of soil. Already the two Terri

tories mentioned plant 7 0 0,000 acres annually in the 

staple, while the average acreage of Texas is nearly 

8,000,000. 

As it is expected to provide the plant descrihe<! 

with furnaces for burning oil or for solid fuel, ad� 

vantage will be taken of the extensive depOSits of 

petroleum in Texas, which can he shipped to it  by 

rail in tank cars. Coal can be obtained from the Mc

Alester mines in Indian Territory and in this way 

the question of fuel supply is disposed of. It is ex

pected to secure a fair grade of labor from Kansaa 

City, as well as the farming population in the vicinity, 

which will be trained by experts from New England 

and South Carolina. As to the market for the product, 

the company expects to sell mostly in the West and 

on the Pacific coast, but will make a grade of goods 

suitable for the Chinese and Japanese demand. As 
i8 well known, the market in the Orient has taken a 

very large quantity of the goods from the Carolinas, 

The harvester is entirely steam-driven and is con

nected by suitable coupling to a 50 horse power trac

tion engine by which it is propelled. The usual method 

of operating such machines is by means of gearing 

and universal joint connection with the traction en

gine. This machine is, however, entirely independent 
of the traction engine for its motive power, being pro

vided with an auxiliary engine of 8 :�-inch bore and 

7-inch stroke, which is located on the frame of the har

vester. This engine is driven by steam, conducted 

through a flexible tube from the boiler of the traction 

engine. It furnishes all the necessary power for oper

ating the mechanism and fills a deficiency which will 

be readily appreciated by those who are acquainted 

with the requirements of such a machine. Heretofore 

these parts were dependent upon the travel of the trac

tion engine for their operation. Now a steady, uni

form motion is assured at all times, no matter what 

the condition of the grain may be, or at what speed 

the traction engine may be traveling. 

The plan followed in gen

eral will be similar to that 
REAR VIEW-SHOWING THE GREAT REACH. 

The traction engine is designed to burn either coal, 

wood, oil or straw. �When straw is used as fuel, an 

endless carrie r  is provided for conveying the material 

from the straw-box to the fuel-box of the engine. It 
is interesting to note that in California, where this ma

chine is in use, oil h as proved to be the most economi

eal fuel, the consumption per day being coal, 1 ton at 

$8.50 per ton; wood, 2 cords at $4.50 per cord; oil, 

330 gallons, at 70 cents per barrel. The capacity of 
this machine is from 1,0 00 to 1,500 sacks, or from 70 

to 100 acres harvested in a day. This too, at a cost 

utilized in equipping the Olympia Cotton Mill, of 

Columbia, S. C., where the machinery is driven 
entirely by electricity. The motors serving the spin

ning frames are to be of 150 horse power each operated 

at a current ranging from 575 to 580 volts, and are 

of the three-phase pattern. Each motor will serve 

10,000 spindles. so that the total number alone in this 

department will be 50. Motors of the same size will 

be installed in the weave rooms on an average of one 

to 750 looms, representing five looms per horse power. 

The motors will be attached to the ceiling and con
nected with the apparatus by as short circuits of 

wiring as possible 

with the view of 

economizing power 

to the greatest pos

sible extent. By 

this system it i s  

calculated that a 
saving r a n  g i n  g 

from 15 to 20 per 

cent in power will 

be effected, com

pared with a plant 
operated by steam 

direct, for it will 

he noted that one 

section of the fac

tory can be operat

ed by its own 

motor entirely in

o t h e  r s, allowing 

o t h e r s  

any part 

allowing 

of the 
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equipment to be 

run during a dull 

Georgia and Alabama mills within the last few years, 

and this trade will be catered to. 

...... 
The Mystery of a Spider's Spinnin�. 

How does a spider spin a thread from one bush to 

another at a height from the ground and then draw it 

so tight? asks a correspondent in the New Century. 

Everyone who has ever walked through a country 

lane early in the morning has felt the strained threads 

upon the face, and often these threads are many yards 

long, but the way in which it is done remains a mys
tery. He does not fly across, drawing the thread after 

him, for he has no wings. Neither does he descend to 
the ground and then climb the opposite hush, for this 

would lead to immediate and hopeless entanglement 

of the gossamer filament. How then does he do it? 

M. Favier, a French scientist, has discovered that � 
thread, one yard long, will support by its own huoy

ancy in the air the weight of a young spider. It 

would thus be in the power of a juvenile to spin a 
thread of that length and trust to air currents to 

carry it across and attach it to an opposite bush so 
that he himself could then pass over and draw it 

tight. But m any of these threads, to judge from their 

strength and consistency, are not the work of young 

spiders, and, as every observer knows, they are often 

many yards long and drawn so tightly that the face is 

instantly aware of their presence when breaking them. 

The work is nearly always done in the night time, 

so that observation is difficult. 

If the spider had any human nature in his make-up 

-and many of his habits would lead us to suppose 

that he has-he would be gratified at the perplexity 

which he causes and would advertise his performances 

as zealously as do less gifted human gymnasts and 
even some popular preachers. 
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SOME MODIFICATIONS OF THE NORMAL 

PHOTOGRAPH. 
BY GEORGE M.  HOPKINS. 

The amateur photographer begins with an ordinary 

�amera, becomes dissatisfied and procures a better 

one, and frequently proceeds in the same manner until 

he is satisfied that he has secured the best instrument 
that can be obtained. It cuts the photographic image 

from the center to the edge of the plate with fidelity, 

and he derives great satisfaction in possessing as good 

a lens as can be made. But before very long he learns 

that a picture photographically perfect lacks a great 

deal in true artistic feeling and quality, and he begins 
(0 remedy the defects of the perfect lens by throwing 

the plate out of focus, or by using a larger stop, or 
both, and thus secures to some extent the broad effect 

th at he has learned to admire. 

In addition to following out these suggestions he 

may produce artistic effects in other ways whieh rec

ommend themselves to the experimenter in photog

raphy. One of the simplest methods of obtaining a 

soft ethereal effect consi sts in interposing between the 

lens and the plate a piece of ground glass, glass coated 

with ground glass substitute, or ground glass celluloid, 

placed at different distances from the plate, 
according to the effect desired. A very good 

scheme is to withdraw the slide from the plate

holder and replace it by a slide of translucent 
ground glass celluloid, like that shown in one of 

the illustrations, taking care to exclude the en

trance of light by changing the slides under the 

focusing cloth, the exposure being made through 
the ground glass celluloid. The resulting picture, 

whether portrait or landscape, is soft in outline, 

and is possessed of mellow lights and shades. 
The finer details of the photographic image are 

omitted, and the much-desired breadth is secured. 

If broader effects are desired a square of finely

ground glass can be placed in the camera within 

or inside of the reversible back. Of course, the 

farther the glass or celluloid is removed from 
the sensitive plate the more details are omitted 

from the negative. If it is desired to show more 

of the detail than is possible with a translucent 

slide of the kind described a thin sheet of crystal 

glass of the size of the plate may be coated with 

ground glass substitute and plaeed in the holder 

along with the plate, with either ihe film or coated 

side out, according to the effect desired. The 

ground glass celluloid when placed either side out in 
contact 

effect. 

a piece 

with the sensitive film produces a desirable 

If it is difficult to get ground glass celluloid 

of fine, thin tracing paper may be secured by 
its corners to a thin piece of glass ( an old negative 

glass, thoroughly cleaned will answer ) .  The effect 

will be quite broad if the glass side is placed next the 

�ensitive film, and the negative will be very soft if  

ihe tissue paper is placed next the sensitive film. 

These interposed films absorb more or less of the light, 

and necessitate an increased exposure, but the increase 

is very slight and can be determined only by experi

ment in each case. A lantern slide produced from a 
n egative of this kind, if well colored, appears on the 

screen more like a painting than a photograph. 

Another peculiar effect is secured by placing over 

the senaitive plate a thickness of fine, thin muslin 

stretched over a frame of common tin, or thin brass 
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plate, the frame being placed in the holder along with 

the plate. The muslin should be wet when mounted 

and secured to the frame by stratena or some other 

adhesive cement. Broader effects may be produced by 

removing the muslin screen to the reversible back. 
Lantern slides printed from ordinary negatives 

through fine ground glass, or ground glass substitute, 
lend themselves beautifully to coloring, as they are 

broader and more like paintings than other colored 

slides_ 
A painter who dislikes to copy an ordinary photo-

TRANSLUCENT SLIDE. 

PHOTOGRAPH TAKEN WITH TRANSLUCENT SLIDE. 

graph, on account of the difficulty of omitting detail, 

will find a copy of a good photograph taken through 

ground glass or tracing paper much more agreeable to 
follow than the photo with its many details. Half

tones may also be copied in this way. 
This may seem to the ultra-photographer, who takes 

the greatest interest in sharpness, depth and multi

tudinous detail, as a retrograde movement, tending 

toward the degradation of photography, but the true 
artist will find use for photographic pictures with re

duced detail. 

• • • • • 
THE CORONATION N AVAL REVIEW. 

As far as the numbers and strength of the British 

ships were concerned, the postponement of the corona

tion naval review detracted nothing from the splendor 
of the naval pageant of August 16; although the nec

essity for the withdrawal of most of the foreign 

warships caused the event to lose som(� of its inter-
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n ational character. The only foreign ships that were 
present at the review were the Japanese armored 

cruiser "Asama," of 9, 700  tons displacement, and the 

4,18 0-ton protected cruiser "Takasago," with the Italian 

armored cruiser "Carl Alberto," of 6,500 tons, and the 
4,10 0-ton Portuguese cruiser "Dom Carlos I." Outside 

of these four vessels the great fleet of 103 ships was 

marshalled from the British navy, without withdraw

ing a single vessel from the Mediterranean or al\y 

foreign station or from the reserve fleet. The ships 

,vere those of the Channel squadron, the Home or 

Defense fleet, and the Cruiser squadron, the last 

named lJeing the latter-day representative of the 

famous Flying Squadron which was organized when 

Emperor �William sent his famous message at the 

time of the Jamestown raid. Of the 107 vessels pres

ent, 4 were foreign ships, 20 were battleships, 24 were 

cruisers and the balance was made up of torpedo-boat 

de�troyers, torpedo boats and other miscellaneous 

craft. The fleEt was anchored in five long lines which 

covered some 25 square miles of the sea, the line of 

visiting yachts being drawn up in position at the 

southeastern end. The battleships line included such 

vessels as the "Prince George," "Hannibal," "Jupiter" 

and "Majestic,'" with the "Trafalgar," "Nile," 
"Royal Sovereign," and other vessels of from 12,000 

to 14,9 0 0  tons displacement. The most modern 

and formidable of the cruisers was the armored 

vessel "Sutlej," of 14,000 tons and 23 knots speed. 

She was followed by the "Narcissus," "Galatea," 

"Niobe," "Crescent" ( late flagship of the North 

Atlantic squadron ) and the "Endymion." A one

gun signal from the battleship "Royal Sovereign" 

at 2 o'clock announced the departure of the King 

in the new yacht "Victoria and Albert" from 

Cowes. The crews of the fleet at once manned 

shipped and simultaneously from over 100 vessels 

there thundered forth a salute of twenty-one gun", 

the firing being taken up by the shore batteries 

and the eraBh of artillery lasting for at least a 

quarter of an hour. The royal yacht then passed 

up and down the lines, and at 4 o'clock, at the 

finish of the review, as she came to her moorings 

escorted by a flotilia of torpedo-boat destroyers, 

another royal salute was fired. At night every 

vessel in the fleet at a given signal burst into a 

blaze of electric lights, the scheme of illumina

tion consisting of a row of incandescent lights 

at the water line and at the upper deck, the outlining 

of the masts and funnels by similar lines of light. 

This Iva" followed by an elaborate colored searchlight 

di splay by every vessel of the fleet, which formed the 

cl osing t ,"ature of the day's festivities. 

In 'ow, accounts of the review cabled over to this 

country there has been a great deal of misleading 

criticisII1, whieh would lead the public to infer that 

the quality and efficiency of the British navy is in 

th e inver8e ratio of its numbers. As a matter of 

fact, the vessels engaged in the review were not by 

any means the most modern and formidable in the 

British na vy, the battleships, for instance, and most 

of the cruisers havin,� been designed nearly a decade 
and a half ago. Hence, it is entirely misleading to 

compare the vessels present at the review with for· 

eign vesels which have only just been turned out from 
the builders' yards. These battleships are of the 

same date as our "Oregon" and "Massachusetts. " The 

British Battleships Proceedmg 
THE COROl 

!lead in Column of Line Ahead. 
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latest vessels of the British navy were, as has been 

mentioned above, doing duty on the Mediterranean 
and foreign stations, from which they could not be 

spared, even for stl�h an important occasion as the 

coronation of th e King. 

• • • 
ELECTRICAL RESONANCE AND ITS RELATION TO 

SYN TONIC WIRELESS TELEGRAPHY-II. 
BY A. FREDERICK COI .. LIN�. 

( Continued from page 1 2 0 . ) 

Having developed the theory that light and electric 

or Hertzian waves are electromagnetic and that both 

originated from the same cause and are propagated 
by the same medium, the next step toward the new 

art of wi reless telegraphy was when Branly observed 
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that electric waves acted on metal filings very much 

like light waves on selenium, i.  e., lowered its re

sistency ; these filings were placed in a glass tube for 

convenience in operating, and to its evolution is largely 

due the practicability of the wireless telegraph. 

Branly's radio-conductor, as he named the tube, en

tirely supplanted the wire-ring detector of Hertz, 

owing to its wonderful sensibility to the electric waves. 

Lodge renamed this electric eye a cohereI'. which has 

almost entirely supplanted its original appellation of 

radio-condudor. The cohereI' with battery and tele

phone recei ve r shown diagramatically in Fig. 4 is the 

fundamental receiving apparatus requi red for wireless 

telegraphy. 

'YIUELE � S  TEJ,EGRAPIIY. 
The apparatus employed in wireless telegraphy con

sists of the Ruhmkorff coil and oscillator, as in the 

Hertzian experiments, but with the addition of a long 
v e rtical w i re o r  antenna. suspended from a mast, its 
lower term inal connected with one arm of thc oscil
lator ; a second wire leading from the OPPOSite oscil
lator arm to a sheet of metal in th5 earth. Fig. 5, A, 

shows the arrangement. The reeeiving deviee eon

sists of the cohereI' with a vertical wire leading from 

one of its conductor plugs to a mast as in  the trans

mittel' ; the opposite cohereI' conductor plug is  con

nected with an earthed plate of metal. In series with 

the .cohereI' are a battery and relay, and in an auxil

Iary circuit are placed the tapping device to decohere 

the filings in the tube and a Morse register for record

ing the messages on tape . The receiver is illustrated 
in Fig. 5. B. Now when the waves are emitted by the 

transmitter.  A. at a distance from the receiver, B. they 

are propagated through the electro-magnetic medium 

or ether, and every impinging wire on the vertical 

wire attached 1'0 the cohereI', B,  decreases its resistance 

from thousands of ohms to a few tens or even less ; 

the resistanee of the circui t. including the cohereI', 

battery and relay is now reduced sufficiently to offer 

little opposition to the current from the battery, the 

relay armature is drawn into contact and actuates the 

circuit controlling the register .  

HESONAXCE. 

With this brief description of the modus operandi 

for wireless telegraphy it will be interesting to ascer
tain the laws governing the electrical resonance effects 

between the transmitter and receiver and the appara-
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tus necessary to transmit waves to "any one or more 

of a number of different instruments in various locali

ties. " This is accomplished by prolonging a series of 

rapid eleetric oscillations of a particular frequency on 

the transmitter and having the receiving ci reuit so bal

anced in its coefficients of inductance, capacity and 

resistance as to respond to that frequency or some 

multiple or sub-multiple of it. This is clearly shown 

in the case of Lodge's syntonic j ars. Fig. 6, A, is a 
Leyden jar, 1, havin g a spark-gap, 2. and a circuit 

formed of a rectangular conductor, 3. At B1,  is a 
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second Leyden jar of equal capacify to AI, a spark

gap, 2, of microscopic size and a circuit, 3, made 

variable by the sliding wire, 4. If the jar, AI, is now 

charged and then discharged through the gap, 2, oscil

lations will be set up in the circuit, A 3 ,  of definite 

frequency and if the inductance capacity and resist

ance of both circuits, A3 and B3,  are equal, then oscil

lations having the same periodicity will occur in B3. 
The scale upon which these experiments are made 

may be greatly extended ; the Ruhmkorff coil and Hertz 

oscillato r may be substituted for the Leyden jar at 

A1, and a cohereI' for the micrometer spark-gap of B2. 
But in substituting these essential factors two great 

difficulties are encountered; first, an open circuit, i .  e . ,  

Hertz oscillator, emits waves with such energy that 

only two or three swings of the high frequency curren t 

take place before it is damped out or the current 

Fl G. B .  
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dissipated, as shown in the uiagram. Fig. 7, A. Waves 

emitted by this system are propagated to great dis

tances, but the oscillations producing them are not 

sufficiently prolonged to create oscillations of similar 

frequency in the receiving circuit. In the closed cir

cuit oscillator of the Lodge syntonic jar type the oscil· 

lations are quite persistent and in consequence the 

emitted waves are very feeble ; this precludes its use 

for commercial wireless telegraphy. Such a closed 

circuit osci llator will set up in a receiver in tune with 

it oscillations of 1 emarka ble persistency, depicted 

graphically in Fig. 7 ,  B. The second difficulty in 

changing from the experimental apparatus to that 

required in practice is the tremendolls additional ca

pacity loaded on the oscillator and cohereI' circuits by 

connecting one arm of either to the earth. 

FI G.  7, 
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The capacity of the earth is so great that practically 

all oscillators and cohereI' circuits are tuned or syn

toni zed, and by inserting other values of capacities and 

inductances in the form of inductance eoils and con

densers. the value of the earthed systems is but little 

changed. 

S ¥ N '!'ON l Z A T IO N .  
T o  systems employing pure resonance effects in 

which both transmitting and receiving circuits are 

tuned by inductance Hnd capacity, the name syntonic 

has been given. By clever arrangement of the devices 

the objectionable features of the closed oscillator are 

partially eliminated and its good features partly reo  

tained, in other words, a compromise has been ef· 
fected. 

The three principal syntonic systems are the Slaby· 

a 

1 
, , 
: 
I 
I 
, 

FlG.B. 

A 

:� 
--£ 

I 
a' l 

i 
I 
I 

i 
1 : 

I , I I I I B 
: -- .. -.. � ��/ __ 01--

Arco, the Braun and the Marconi. The Slaby-Areo 

syntonic wireless telegraph is shown in diagram, Fig. 

8, A .  B. It is assumed by the inventors that electric 

oscillations in the vertical wire, 1. are like the me

chanical vibrations of a flexibl e steel bar with the 

greatest amplitude at a. a ' . ,1. B .  with the ether as the 

connect ing medium. The cohereI' then should be at

ta!'hed to the highest point  of the wi re. a ' .  The ter

minal of the vertical wire OJ' antenna forming contaet 

w i th the earth is. accordiI g to Dr. Slaby's theory, the 

nodal point of the elcdric waves. At this pOint a sec-
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ond wire, 2, having inductance and capacity equal to 

the wire, 1, is connected in, with the opposite terminal 

attached to the coherer, 3, thus the amplitude of th.e 
wave is again the greatest, and the m aximum eff

'
ect 

obtained without attaching the cohereI' to the upper 

terminal of the vertical wire. The transmitter is ar· 

ranged similarly in its relation to the antenna. An 
adjustable condenser, 2, and inductance coil, 3, per

mit the periodicity of oRe illation to be changed to a 

FlG. g, 

value suitable for the receiver. The coil, 4, serves to 

regulate the harmonies between the vertical wire 
emitting them and the oscillator system producing 

them. One terminal of the oscillator system, 5, leads 

to earth, which forms, virtually, a loop or closed cir ·  

cuit as in the Lodge syntonic jar ,  This system was 

exhibited by Dr. A.  Slaby and Count d'Arco before the 

German Emperor in 1899  when two messages were 

sent and received simultaneously from different sta
tions without interfering. 

In the Marconi syntonic wireless telegraph system 
the feeble radiation of th e closed circuit has been 

obviated by a widely different method from th at of 

Slaby. Marconi has worked along the lines laid down 

by Lodge, producing the emitter shown in Fig. 9, A .  
It consists essentially of two concentric copper cylin

ders, one within the other, but separated by an insu

lating fllm of air.  The inner cylinder. 1, is connected 
with the earth and one terminal of the spark-gap, 3. 
'rh" outer cylinder . 2 ,  is connected to the opposite 
terminal of the spark-gap, the whole representing a 
huge Leyden jar, the current surging to and fro, 

equalizing the difference of potential. The receiver is 

shown at B,  Fig. 9 .  The system is arranged like that 

of the transmitter .  One of  the greatest improvements 

in eommercial apparatus is that of the transformer coil 

shown, 1 ,  2. The cohereI', instead of being placed in 
the electric wave system direct, is arranged in a sepa

rate circuit. The free periods of the oscillations set 

up are not affected by the high resistance of the co

herer, and the oscillations may be stepped up or 

stepped down, as in the case with commercial alter
nating current transformers. This arrangement was 

tested between Biot and Calvi, near Nice, by Marconi, 

who has since fully described the equipment in a paper 

before th e Society of Arts. 

Another syntonic wireless system is that of Dr. F. 
Braun and has been described in the S'CfEN'l'mIC Al\fEHl

('AX SUPPLE MENT. Fig. 10, A and B. shows the arrange

ment of the transmitter and the receiver. J is the 

secondary of the induction coil, S the spark-gap, c, c 

condensers, and L the inductance primary, the whole 

forming a closed circuit, the oscillations being very 

persistent ; M is  the secondary of the transformer, and 

with the conductors .! an open oscillator system i s  
4 

produced. This arrangement has all the advantages 

of the closed and open oscillators combined. The re-

f'/S. IO. 

B a 

ceiver, B, consists of the vertical wire, a, condensers, 

c, c, and the inductance coil, L, forming the closed 

circuit and the seeondary, M, and conductors, � in-
4 

eluded in one of them is the cohereI' and receiving 

apparatus. The conductors marked a.  a .  A and B, are 

the antenna and all others marked � are of equal 
4 

length . but are coiled up l oosel y, This system is now 

in use in Germany and b.a.s given satiSfaction. over 
d istances of 40 miles. 
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This repre:;;ents the state of the art wherein th e  

eimultaneous transmission of wireless messages i n  t h e  

s a m e  field of f o r c e  without interference i s  accom

plished at the present time. The whole future of 

w i reless telegraphy depends on the great problem o r  

e lectrical resonance i n  its relation t o  the requirements 

o f  practice, rather than o n  the d i stance over which the 

waves may be propagated. Wireless telegraphy i s  a 

new art with possibilities practi cally unlimited when 

a simple,  practical and sure method is  attained for 

syntonizing the instruments. The laws of h i gh-fre

quency, high-potential currents are well unde rstood ,  as 

are those o f  electrical resonance, but the function o f  

t h e  earth being imperfectly understood h a s  blocked t he 

way very materi ally to the application of these prin

ciples.  

The evolution of w i reless telegraphy has been rapid 

and i n  less time than was required to perfect the tele

phone a system of wireless transmission of intell igence 

should be i n  operation fulfilling all  the requ irements 

of commercial usage. 

. . .  , .. 
THE SNOQUALMIE FALLS POWER PLANT. 

BY E N O S  BROWN. 

The electrical power transmission plant at Snoqual

m i e  Falls,  State of Washington, if  not the greatest in 

the amount of power produced in the far W est, i s  i n  

nnny respects, t h e  most remarkable.  The natural ad

vantages at this point for a power p lant of this kind 

a re not excel l e d  anywhere,  and thoug;h the obstacles 

presented offered but little difficulty,  from an engineer

ing point of view, the ski l l  with w h ich every material 

feature o f  the undertaking has been subordinated in 

o r d e r  to secure intended results, has been so maste r l y ,  

a s  to m a k e  this f a m o u s  p lant one absolutely u n i q u e  i n  

t h e  annals of l i k e  undertakings. Art has h e r e  sup

pl emented natural forces and the result has yet to be 

surpass e d .  

Niagara i s  greater in many respects ; l e s s  i n  t b e  atti

tude of the fall, but presenting no problem of eco

nomical adminiatration of the water flow ; but 

at Snoqualmie severe questions of water stor

age, seasonal variations i n  the flow, floods a n d  

d rought, had to be confronted . A combination 

of almost every feature embraced i n  transmis

sion of electrical energy i s  demonstrated i n  

this wonderful plant.  

Scientific American 

is  a chamber 200 feet i n  length, 40 feet wide, and 30 
feet high, excavated i n  the s o l i d  rock. This chamber 

is unique in power transmission plants, hOUSing, as it 

does, water-wheels and electric generators, 2 7 0  feet 

underground. The tunnel unde rneath form s the tail

race. The floor of the chamber i s  of concrete, the 

w'-ills are of rock, and are whitewashed . Hundred8 

of incandescent lamps i l l u m i nate this great artificially 

constructed cave. As more water-wheels and gener

ators are required, this chamber will be continued to 

an additional length of 200 feet. 

The main shaft has three compartments ; an ele

vator i n  the center, with a chamber for the great 

cables, and a penstock on each side. The steel bulk

head composing the central shaft extends from the 

su rface to the chamber below, and is  built of ste e l  

plates strengthened by horizontal bars on t h e  out

side. The penstock is  a steel pipe 711, feet in diameter, 

passing through a conc rete roof, which keeps the 

shaft watertight. The plates are in eight-foot courses, 

1 inch in thickness at the lower half, and decreasing 

to % and lj� inch.  The joints are heavily riveted and 

calked . At a d epth of 2 5 0  feet the penstock reaches 

the chamber and connects with a horizontal . cylin

dri cal receiver, which rests on a rock bench at the 

side of the chamber,  12 feet above the floor for al most 

the entire lengt h .  T h e  d i ameter of the receiver varies 

from 1 0  feet for half its length, to 8 feet for the 

balance.  I t  i s built o f  1-inch plates.  The weig;ht of 

the penstock and receiver is  225 tons, and the weight 

o f  the water column in the penstock i s  340 tons. 

'Water is  taken di rect from the river into the i D.

tal,e .  a massive chamber of conc rete with w a l l s  2 5  

feet high,  a n d  6 feet thick.  To keep out floati n g;  ob

structions the front of the intake is protected by a 
grati ng of 1 2  x 1 2  timbers with a 1 2- inch space between 

each. The head bay is further protected by a sc reen of 
fl at, steel bars for keeping O i l t  smal l d ell l'i s .  T n  the 

cbamlJer are i nsta l l e d  fOll r  wh pel ll n i ts .  paeh (l evelop

ing 2 , 5 0 0  ho rse power, and d i reetly connected to its 

137 
tion is made of the line's condition. The right of 
way is cleared for a d i stance of 300 feet on each side 

of the line.  The transmission lines are of aluminium. 

The conductivity of this metal i s  6 0  per cent that of 

copper, and consequently the cables are 6 6  per cent 

greater in cross section than copper cables of the 

same capacity. Even at the increased size the saving 

i n  wei ght by the use of aluminium i s  nearly 50 per 

cent. The cost also is less.  

The terminal station at Seattle is  located in the 

business district and i s  a building of large dimensions 

and of conside rable arehitectural pretension. 

The street railroads of Seattle, many manu factories,  

beside public. and private l ighting, are supplied by the 

Snoqualmie Company. Tacoma, a city of 4 0 , 0 0 0  in

habitants,  which is  snpplied from the falls.  i s  also 

provided with a larg;e and fully equipped substation.  

The next move will  be to conned with the c ity of 

Everett with its population of ' 1 0 , O O O  and exten sive 

lumberi n g  establi shments. This work is  now i n  hand. 

--------.���--------
lll o re N e w s  of t h e  Ga l i l e o  F e l'ral'i" A,vard • 

The commission for the Galileo Ferraris award, 

which was instituted in 1 8 9 8 ,  composed of representa
tives of the Executive Comm ittee of the Association 

of the General I talian Exposition. in Turin, 1 8 9 8 ,  of 

the Chamber of Commerce and Arts, of the Royal 

Academy of Sciences and of the Royal Ital ian I n d us

trial lVIu3eurn of Turin, has decided to reopen a n  
international competition for the conferring of this 

premium on the occasion of the inauguration, which 

will  take p l ace in the seeoncl half of September next, 

of the monument to be erected in Turin to th i s  i l lus

trious scientist.  
T h e  premium consists o f  1 5 , 0 0 0  lire and i nterest 

from 1 8 9 9  U]J to the date of the assignment. and w i l l  

be conferred upon t h e  author of any i nvention from 

which r.2s11 1ts a notable progress i n  the industrial ap

p l i cations of electrieity. 
Competitors can present papers, projects and draw

ings, as well as machines, apparatus or con

structions relating to their inventions. 

The jury nominated by the association above 

named will have most ample powers to execute 

practical experiments with the inventions pre

sented. 

Competitors must present their requests and 

deliver their works, machines, apparatus or 

anything else connected with their i nventions, 

not later than the 1 8th day o f  September. 

1 9 0 2 ,  at the office of the secretary of the asso

e i ation, which offiee i s  located at the adminis

trative committee headquarters o f  the First 

I uternational Exposition of Modern Decorative 

A rt, 1 9 0 2 ,  i n  the palace o f  the Ch amber of 

Commerce and Arts of Turin,  via Ospedale, 

No. 28. 

The Snoqualmie River rises i n  the Cascade 

Mountains and drains a comparatively small 

area, but the rainfall,  from 90 to 1 5 0  inches an

nually, assures a volume to the stream entirely 

disproportioned to the extent of the watershe d .  

Moreover, t h e  sources of t h e  river are amid 

snows. aecumulated during the winter months 

and yielding constant reinforcements d u ring 

the season of droughts. Floods pouring 1 0 , 0 0 0  

c u b i e  feet o f  water a second o c c u r  every sea

son. the flow diminishing to one-tenth that 

amount i n  the month of Septembe r ; but the 

regulation o f  the flow offers n o  difficulties. 

FRO N T  VIEW AND CROSS-SE C T ION OF RECEIVER AND WATER 

WHEELS OF THE SNOQUALMIE POWER PLAN T .  

• '4 1  � • 
'ril e  " Cedri c " Lau llched. 

Lakes abo u n d  in the upper cou rses of the river with 

narrow outlets which, i f  dammed, would hold the 

su perabundant floods and permit an ultimate and 

regular volume i n  the stream, and afford, at all 

times, 2 0 0 , 0 0 0  available horse power. At present 3 0 , -

0 0 0  h o r s e  p o w e r  is  produced . The greater p o w e r  m a y  

be h a d  whenever the r a p i d l y  extending manufacturing 

interests of the country demand it .  

Thi rty-one miles from Seattle,  the Snoqualmie de

scends in one lea p over a basaltic rock barrier 2 7 0  feet 

high. Less than four years ago the scene at this point 

was one o f  w i l d  grand eur, and forest solitude. To

day, a transformation i s  presente d .  The banks have 

been restrained and terraced .  The great pines have 

d i sappeare d .  Dwellings and apartments of archi

tectural symmetry decorate the landscape, and a busy 

commun ity has grown u p  beside the cataract. 

The Snoqualmie Light and Power Company was or

ganized i n  1 8 9 8 ,  and soon after surveys of the river 

and watershed were undertaken, and plans for their 

development adopted. 

A dam of concrete was constructed j ust beyond thc 

crest of the falls, for the purpose of raising the low 

water elevation of the river to a minimum depth of 

8 feet. The dam i s  218 feet long between piers, and 

varies i n  height from 3 to 10 feet, with a level 

crest 8 feet wide,  sloping up and down stream, with 

base varying from 1 6  to 3 5  feet in breadth. The dam 

is strengthened b y  steel rails fastened i nto the rock 

bottom and projecting upward into the concrete. [ t  
is  calculated, i f  the demand for power required i t ,  that 

the present dam could be increased to a height of 50 

feet, and a lake formed 1 5  miles in l ength and of an 

average depth of 2 5  feet, increasing the available 

power to 2 0 0 , 0 0 0 .  

About 1 0 0  feet a b o v e  t h e  dam. a sh aft i s  sunk. 1 0  x 27 

feet in dimensions, deseending 2 7 0  feet to the level 

of the river below the falls. A tunnel, 11 feet wide, 
and 24 feet high, is d riven from the face of the ledge 

below the falls, to intersect the shaft. The tunnel is 
650 feet long with a fal l  of 2 feet in that distance. At 

the foot of the shaft, and extending over the tunnel, 

gene rator.  The vessels are of the tangential type. 

The receiver has four supply openings controlled by 

i n d ividual double-screen gate valves, of  4 8  inches in

side d i ameter, weighing 23 , 0 0 0  pounds each . This re

ceiver is horizontal,  and the openings are on its side,  

and open toward the eavity. Bolted direct to the 

gate valve i s an elbow casting that di rects the water 

downward into the distributing receiver. This elbow 

i s  4 8  inches inside diameter. and i s  bolted direetly to 

the flanged opening o f  the d i stributing receiver. The 

water flowing into the reeeiver is  discharged from the 

six openings along the bottom ,  into the six multiple 

nozzles that d i rect and regu l ate the water that is  ap

plied to the wheels.  The s i x  wheels are divided into 

two groups of three, each being i n  a separate housing, 

with a bearing between. Regulating; lips are used o n  

the nozzles, which throw a perfect and unbroken 

stream and are contro lled by a gove rnor. The wheels 

are 4 5  inches i n  d i ameter,  with thi rteen b u ekets each. 

The weight of each unit is about 1 0 0 , 0 0 0  pounds.  ex

c:lusive of the weight of water in the receiver house.  

The foundations were required to be of a massive and 

substantial character.  The tai l race i s  beneath the 

foundations, so that the water d rops into i t  from the 

wheels and flows out into the river below the falls.  

The generators are of the revolving armature type 

and deliver a 3-phase current : each weig;hs 1 0 0 , 0 0 0  

pounds and stands 1 4  feet high. T h e  armature w i n d 

i n g  consi sts o f  2 6 6  b a r s  w i t h  o n e  b a r  to e a c h  s l o t  and 

i s  closed-circuit winding. The speed is  300 revolutions 

per minute. 

There are provided two separate 1 25-volt exciters, 

each of 7 5  kilowatts. drivDY' a 100 horse power 

wheel mOllllted on steel h( 

From the feed panels of 

nlum cables are provided f 

current up the elevator sha 

transformer house is firepI 

dimensions. 

The character of the 

transm ission line is ,  gene 

ous, though in pla<:es, flat 

witchboard 24 alumi

hlcting the 1 , 0 0 0-volt 

1e transformer. The 

d i s  40 x 60 feet in 

traversed by the 

speaking, mountaln

lling. Daily inspe<:-

The new steamship "Cedrie, " built by 
Messrs. Harland & Wolff for the White Star Line, was 

launched at Belfast on August 2 1 .  She i s  a vessel of 

2 1 , 0 0 0  tons gross. Her length is  700 feet and she i s  75 
feet beam. 

. . . .  ., 
'I' U lluel Signal s  f'H' t ilt, N ,,,v Y o r k  ('entral 

R a i l ,·oad . 
The New York Central Railroad has tested the ex

perimental installment of the Miller visible engine 

signal and d i rect-circuit on all  its trains running 

through the Park Avenue tunnel .  The test i s  said 

to have been very suceessful,  the engine signals work

i n g  perfectly and d u p l i cating the block si gnals. There 

are two sets of signals i n  the cab of the engine, one 

in the front and the other i n  the rear, to be used wben 

the engine moves baek. ,Vhen the track i s  clear a 

white l ight is d i splayed , but as soon as d anger 

tb reatens, the red l i ght in the lower bulb glows red, 

no matter what the indications o f  a block-signal 

may be.  

-------- __ ......... ,--1 .. -----------
The C u rrent S U ) I)]elnent. 

The cu rrent Sl'I'PLE:\lENT i s  replete with articles that 

cover almost every field o f  science. The naval architect 

will read with interest the description of the building 

of the battleship "Nebraska." and lVIr. Fred T. Jane's 

shrewd critici sm of the "Belleisle" experiment and 

his study of an ideal eonning tower. E ngineers will 

d oubtless appreeiate the diseussions of experim ents 

on railway and road bridges and a description of the 

l argest hydro-electric p l ant in Europe. Of n o  sli ght 

importance i s  a copiously i l l u strated account of the 

Meray-Rozar e l ectrotypographic maehine, as well as 

a report on the i nternati onal exhibition of alcohol mo

tors. Other arti cles of i nterest are Mr. Henry's paper 

on Chi nese d rugs and medici nal plants. and an account 

of physiological effects of diminished air pressure. 

"Psychological Apparatus" i s  the title of an interesting 

essay. 

eluded.  

Mr. Mason's monograph on the harpoon is con

That the Trade Notes and Selected Formulre 
also find their place i n  the current SUPPLEMENT goes 
without saying. 
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REMARKABLE ENGINEERING FEATS IN RAILROAD 

WORK. 
.BY CHARLES F. HOLDER. 

The modern plan of reaching high mountains, typi

fied by the Rigi, the road u p  Vesuvius, the Mauch 

Chunk, Pike's Peak and Mt. Lowe roads, has been put 

into operation with much success at Mt. Tamalpais, 

north of San Francisco. This mountain 

forms one o f  the sentinels of  the Golden 

Gate, rising directly out o f  _ a thickly

wooded country which one hundred years 

ago boasted some of the finest and larg

est redwoods in the entire range. Mt. 
Tamalpais has long been famous as the 

only lofty mountain in the i mmediate 

vicinity of San Francisco. Reached by a 
hard trail, but fully repaying the climb, 

the view is  grand and impressive ; the 

ocean stretching away on one side,  the 

Golden Gate at its feet, and to the 

west the summits of tall  mountains 

piercing the sky. 

Scientific American 

at the upper end of the valley. The latter was arid 

and sandy-a picture of heat and desolation-an d  the 

"spouts" w e re due to some peculiarity of its forma

tion. 
• • • 

The Greate .. t of A l l  0 1 1  Well ... 

The recent oil  strike in Texas has aroused so much 
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pounds ) ,  and the owners of the well realized very 

little above that figure for their production. Further

more, they were compelled to pay heavy damages to 

neighboring p roperty owners and to owners of prop

erty in the village, more than a mile away, as part of 

the time the well was flowing there was a high wind 

b l owing, which carried the oil  over the village, and, 

it i s  said, the owners of the well must 

pay for repainting about all  the houses 

in the village. One-fourth to one-half a 

kopeck per pood does not go far toward 
damages of this sort. I must add that 

this was not the first time the village 

mentioned was damaged by a flowing 

well, a s  some years ago a well was struck 

i n  the Bibi-Eibat field which acted in 

the same manner,  the wind carrying a 

s p ray of oil  to the outskirts of Baku, 

about two and a half miles, and d e lug

ing the village which lies between Bibi

E ibat and Baku. The newspapers stated 

at the time that the owner o f  the well  

had to pay damages amounting to $ 5 0, 0 0 U ,  

as he had to p a y  for repainting t h e  

entire village, including a fine Russian 

church." 

As the big wells recently struck in 

Texas have attracted so much attention, 

the consul gives particulars as to the 

depth and finishings of the great Rus· 

sian gushers. The Bibi-Eibat well  is 

1 , 8 1 3  feet deep, and i s  finished with a 

1 4-inch pipe. The Romani well  is 1 , 8 4 1  

f e e t  d e e p ,  and is  finished with a 1 1 14 -

inch pipe.  T h e  following comparison 

made b y  the consul of the cost of produc

tion in the Russian oil  fields,  as com

pared with the cost i n  the United States, 

is also interesting : 

The approach to the mountain is from 

the bay, in the vicinity of which are 

many attractive places, as Sausolito, San 

Rafael and the little bays which have be

come noted for the houseboat fleet o f  San 

Francisco. The foothills of the r ange are 

extremely steep and cut by many canons 

-a peculiarity of Californa mountains, 

eaeh hog-back, o r  divide, having n u mer

ous lateral canons,. a l l  of which are deep 

but well  wooded. No little ingenuity 

was necessary in solving the engineer

ing problem to make a possible ascent. 

but i n  the accompanying i llustration It 
will b e  seen that the work was accom

plished by a remarkable series of long 

reaches and gradual ascents u p  the sidf's 

of the largest canons, and finally by a 
succession of loops known popularly as 

the bow-knot. Coming up out of the 

canon which it has erossed,  at the head, 

the road sweeps to the west, turns to the 

east, making another end to the bow, then 

quickly turns backward and downward 

La rise and complete a second bow, during 

which it  proceeds on a regular grade to 

the summit, from which the traveler 

iooks d i rectly down upon the winding 

and circuitous track which .has solved 
VIEW LOOKING DOWN THE MOUN T TAMALPAIS RAILROAD, SAN FRANCISCO. 

" The increased depth o f  drilling not 

only increases the first cost of the wells, 

but adds steadily and materially to the 

cost of raising the oil  by pumping, be

cause pumping at Baku is not done as 

in the United States-by means of rods 
and working barrel-but the oil  is  baled 

out with what i s  known in the United 

States as the bailer ; but at Baku this 

instrument is,  o f  course, much l arger 

than is  commonly used in the United 

States, as its diameter i s  as l arge as 
an exceedingly difficult problem in mountam climbing. 

Among the interesting, indeed striking, engineering 

feats of the West, i s the bri dge of the Atlantic and 

Pacific Railroad crossing Canon Diablo,  which has 

long been noted in the engineering world.  The 

photograph here given shows the train in the act 

of spanning the bridge, completely filling it, and 

from the middle car the view down into this re

markable gorge is awe-i nspiring, the canon being a 

miniature Grand Canon. The bridge is carried on ten 

piers.  

The Canon itself i s  extremely interesting, appear

ing on a vast mesa without apparent cause, worn out 

by the rushing water of ages, the remarkable strata 

telling that at one time the ocean swept over the lo

cality. Not far from the Canon Diablo one of the 

largest meteors known fell som� time in the past, 
and among the natives there 

is  a legend that it  struck the 

earth at the head of the canon 

and ploughed out the vast fis

sure as it  is  seen to-day. Un

fortunately scientific investi

gation does not bear out the 

fact, and the meteor story 

merely stands as a picturesqu e 

feature to be repeated to the 

visiting tenderfoot. Hundreds 

of specimens, or fragments of 

this gigantic meteor,  have been 

picked up from time to time. 

interest throughout the country, that a brief descrip

tion of the greatest oil  well will not be out of place.  

The well in question was opened last year in the Bibi-

Eibat fields in Russia.  According to the United States 

consul at Batum, this well, during the first two or 

three days after it was struck, surpassed all records. 

As many as I S 0 , 0 0 0  barrels of oil have been taken from 
i t  during a day. I t  continued flowing until it pro

duced over 2 , 0 0 0 , 0 0 0  barrels, when it  stopped.  An

other big well was struck in the Romani d i strict, 

which produced nearly 1 , 0 0 0 , 0 0 0  barrels in December 

and was sti l l  flowing about 2 5 , 0 0 0  barrels a day up 

to January 31,  the date of the consul's latest informa

tion. Such a strike in the United States would mean 

millions to the fortunate owner of the well.  But it 

seems it i s  not so in Russia. 

says : 

On this point the consul 

will  run easily inside the pipe i n  the well,  while its 

length is  generally between thirty and forty feet. 

Of course, the deeper the well the longer, and, conse

quently, the fewer the runs of the bailer.  Then, 

cleaning out, deepening, and repairing wells i s  a big 

expense. The wells are generally long lived, but re

quire as much more expense to keep them i n  order 

than American well s, as they cost more originally. 

They cannot be pumped as stead ily, and, consequently, 

there are fewer pumping days in the year." 

The consul says that while the experiment of raising 

oil by means of compressed air is  stil l  an experiment. 

some of the foreign com panies are equipping their 

wells in part with air compressors, which, h e  under

stands, are manufactured in the United States.  

A Sw edish 

• • • 
invention which ought to have a good 

future i s  a system of oiling 

piston rods, cylinders, slide 

rods, and slide guides on loco

motives, which has been in

vented by T .  F.  Malmros, of 

Gothenburg, locomotive engi

neer o n  the State railroads. 

Formerly cylinders and slide 

guides have, at best, received 

nece ssary lubrication from the 

central steam-lubricating ap

paratus, but piston rods and 

slide rods with packings h ave 

been lubricated by means of 

old-fashioned oil cups, with 

wick feed, which method, fo r  

many reasons , h a s  proved un

satisfactory - - especially when 

metal packings are used.  Mr_ 

Malmros, b y  introducing inter

mixed oil and steam, coming 
from the central steam-lubri

cating apparatus, through 

gland bushings expressly con

structed for this purpose, has 

Another i nteresting bri dge 

is  that which crosses the Rio 

Grande i n  Texas, constructed 

by the engineers of the 

Southern Pacific Company, be

ing remarkable for its ex

panse and height, and adding 

to the attractions of the road, 

Not far from the Rio Grande 

the writer observed from the 

train a valley which might well 

have been named the father of 

dust spouts.  The valley ap-
CANON D I ABLO VIADUCT ON THE ATLAN T IC AND PACIFIC RAILROAD. effected a good and economical 

lubrication o f  packings and 
peared to be about three miles in width, rising gently 

to the north for several miles and entai ling a heavy 

grade, so that the trai n was some time i n  p a ssing. 

At l east ten lofty d ust sponts were seen-majestic pil

lars as large a s wa ter spouts sailing down the valley 

from the north, _ finally being d i s3ipated o r  destroyed 

by some counter current, others continually forming 

" I  think it is sufficient! interesting to mention that 

it i s  generally believed that the owners o f  the big 

well  which produced mo ,-e than 2 ,000,000 barrels  in a 

little more than thirty 'lays l o st money by it. With

out explanat ion,  th is seem s  impossible. The fact is 

that the well  i s on government territory, leased at a 

fixed ,oyalty of 5 kop(, s ( 2 .5  cents ) per pOQd ( 3 6 . 1 1 :l  

rods, as w e l l  as of t h e  cylinders a n d  slide guides. The 

system has for five years been tested o n  one of the 

express engines oj' the State railroads-used for the 

fastest train in Sweden, with a s peed consi derably ex

ceeding 3 7  miles per hour-and with good results. 

The State railroads have applied the new lubricating 

system to a number of the old and new locomotives 
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THE UNITED STATES NAVAL OBSERVATORY AT 

WASHINGTON. 
BY FREDE RICK MOORE. 

The United States Naval Observatory is  the young
est among the great astronomical in-

stitutions of the nation, but it has de

veloped in a remarkably brief time into 

one fit to rank with Greenwich and 

Poulkowa. We hear less o f  it ,  how

ever, than we d o  of many of the p rivate 

institutions in this country, for its ob

ject is  not the further discovery of the 

unknown, but the development and ap
p lication of the known. O f  course, the 

former is the more brilliant object, but 

it would undoubtedly incur an expense 

to the government greater than the 

value o f  the d i scoveries. When a d is

covery is  made, if it is  of  any import

ance, it has to be followed u p  a n d  

elaborated u p o n  before it c a n  be made 

useful to mankind. Here comes the 

hard work which the world does not 

see and here the great majority of 
astronomers fB i ! .  

Unfortunately the c l a s s  who can s e e  

and feel the consequence of the astrono

mer's labor i s  extremely small,  a n d  it 
i s  but little realized that a second of 

error i n  a ship ' s  chronometer at the 

equator means a variation of 16 2-3 

miles east or west of the mariner's  cal· 

culation o f  his position. 

Recently great changes have occurred 

i n  the scientific staff of the institution 
by the retireme n t  o f  the older profes

sors,  notably Doctors Newcomb and 

Hall,  and the succession to their re

sponsibilities of a younger staff, com

prising Profs .  Skinner, See, U p degraff, 

Eichelberger, Littell ,  and Prof. Harsh

man, Director of the Nautical Almanac. 

I t  is  remarkable that although i n  sci

entific achievement this country has led 

the way since its incipiency, 'it eked out 

the first sixty years o f  its existence, 

and attained some mighty marine 

achievements, practically without so 
indispensable an institution as a naval 

observatory. We depended o n  Green

wich, Poulkowa and Paris, and on col

lege observatories here almost entirely 

until 1 8 4 2 .  

F e w  visitors to Washington in the 

early days of the past century did not 

have pointed out to them from the 

north door of the Senate wing o f  the 

Capitol the site of the old "Washington 

Scientific American 

p roperty." The house named in our first Pres i dent's 

will stood near the old Capitol until both were burned 

in 1814 b y  the British vandal, Cockburn. Close on 

this well-remembered site, stood, in 1 8 3 3 ,  an unpre-

WHERE THE GREAT EQUATORIAL IS HOUSED . 
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tending wooden structure 16 feet square, erected at 

the expense of a l ieutenant in the navy, and equipped 

with a 5-foot Troughton Transit. This was our Naval 

Observatory in embryo. The transit was one of the 

instruments made for the Coast Survey 

under the direction and supervision of 

Mr. Hassler, its first superintendent, 

during his long detention in England 

throughout the war of 1 8 1 2 _  Under an 

act i n  1 8 0 7  the institution was estab

lished, but the appointment o f  the 

superintendent did not take effect until 

1 8 1 1 .  While on a visit to London to 

secure instruments, then so slowly con

structed, he was detained_  The survey 

was arrested by Congress soon after his 

return and the instruments h e  had p ro

cured and the "fixed observatory" re

mained i n  statu quo. I n  1 8 3 2  the Coast 

S u rvey was revived, but an observa

tory was peremptorily forbidden by 

law. The transit was loaned, then, to 

Lieut. Wilkes for his " observatory." 

LieuL Wilkes' observations were 

made only for obtaining clock errors 

needed for the determining o f  true 

time and the rating of naval chrono

meters then under his charge. The 

testing of all  chronometers and other 

naval instruments used by our ships 

was at once found wise and useful,  and 

the secretary o f  the navy took it upon 

himself to establish this little observa

tory unde�' the name of "A Depot for 

Charts and Instruments," by placing an 

officer in charge and permitting him 

to have his own little observatory ana 

d o  his own work. "The depot" was all  

Wilkes or any of h i s  successors dared 

to call it  until 1 8 4 2 ,  when the present 

institution was established.  

I n  1838 a n ew call was made upon 

the depot which changed the whole 

current of its future. An exploring ex

pedition was about to sail for the s our'll 

seas. It would be of prime importance, 

in determining the longitude of p laces 

visited by the expedition, that corres

ponding observations be taken at home 

to compare with those of the party, on 

its return. Secretary Paulding gave 

the observati ons to Lieut. Gilliss ,  

Wilkes' successor, and P r o f .  Bond of 

Cambridge. An achromatic telescope was 

added to his equipment b y  the Navy 

Department and for four years Lieut. 

Gilliss worked diligently and accurate-

ly, bringing forth the plaudits of the 

ONE OF THE SMALLER TRANSI T S. 
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J;J u ropean astronomer;>. He �ontil1l1 8d with h i s  in· 

,;ignificant equipment until finally an appro priation of 

$ 25 , 0 0 0  was secured--still  for a depot of charts and 

instrument.,;. The observatory had been urged (ime 

and again, but for partisan reasons it was as often 

forbidden. 

The site " hosen b y  Presi dent Tyler was fraught 

w i th hi storic interest.  It embraced the whole of 

reEervation N o .  ·1 ,  made by the old commissioners o f  

Washmgton for a national univers ity-a favorite i d e a  

of George Washington. I t  w a s  the landing pl ace of 

Braddock,  and at a later day was known a s  Camp H i l l , 

from its being occupied by the A.merican forces the 

day before their advance upon the retreat from Blad

ensburg. T h e  square embraced a l ittle over 1 9  acres 

and commanded a splendid v iew 

o f  Washington, Alexand ria, 

Georgetown and Arli ngto n .  

Berlin,  Par i s ,  Greenwich and 

Vienna presented some 200 r are 

vo iumes of the highest standard 

as a nucleu s for an astronomical 

l i brary. Tll is branch has grown 

from that to one numbering 2 2 , -

0 0 0  volumes and pamphlets,  a n d  

stan ds to-day second to Poulkawa 

only.  

The institution grew rapidly,  

awl in 1874 installed the largest 

telescope then in existen�e, t h e  

famous 2 G - i n c h  equato rial .  It  

W :1 3  set i n  place j u st in time to 

O iJ3erVe the transit  of Venu�, 
which occ; ll r s but once in a l i fe

time and offers a valua b l e  meth'lLl 

oj' determining the sun's parallax 

( the base time measure ment of 

celestial d i stances ) .  The transit 

is  t h e  astronomers' great event of 

the century and it befell Pro!'. 

Newco m-a to be in cha rge of the 

greatest telescope.  

The site was soon discovered 

to be a bad location, because,  be-
ing almost in the heart of  the dty there was con
stantly some vibration, but it  w a s  not until  1 8 8 4  LInt 

appropriation and other necessary bills eould b e  got

ten through Congress for the purchase of enough 

ground on Georgetown Heights to properly isolate the 

institution. 

I n  1893 the new home w as ready for occupancy.  

The dome that houses t h e  great equatorial i s  a 

wonderful piece of mechanism.  It is so perfectly bal

anced that its great weight of six tons can be 

swung o r  raised and l owered l ike a see-saw b y  Olle 

man withont much effort. The dome rolls aronntl 

on a circular wall  so as to present an open in g to

ward any part of the heaven s .  The whole floor rises 

and falls by hydraulic power to suit the convenience 

of t h e  observer. 

T h e  great equatorial i s  i ll t h e  hands of Prof.  T.  J . . J .  
See.  who is  now at work measuring by dayl i ght as 

well  as b y  night the diameters of the principal p lanets 

a n e] their satellites.  T he comparison of the dayligh t  

w i t h  the n i ght work enables the observer to e l i m i n 

a t e  the effects of i rradiation , which he retofore h a s  

b e e n  s t u d i e d  very l i t t l e  b y  astronomers. The l i g h t  

planet against the 

l i ght sky of day 

has no i rradiation 

a s  i t  has at n i ght . 

He is also,  by an 

elaborate series of 
observations i Ii 

summer and ill 
winter, making a 
special study a t  

the s c r e w  of a 
new mic romete r.  

designed to e l i m i 

n ate the effects u f  
changes of temp

erature upon t.he 

scale. The degree 

Scientific America.n 

has to b e  used, and the plates specially develope<l . 

The effort to bring the department of meridian ob

servations for time to a state of the highest efficiency 

and up to the most modern standard o f  requi rement 

has included not only a recent thorou gh overhauling 

o f  both meridian instruments. but also an examina

tion and i mprovement in the clock system. I n  this 

c o nnection a vault was d u g  in the basement of the 

c1o�k house,  8 feet square and 7 high.  The construe'

tion of the vault is intended to be sueh that it  w i l l  

k e e p  t h e  temperature v e r y  nearly constant throughout 

the year.  A 9-ineh 'orick wall incloses the wooden 

house o f  the dimensions state d, with an air  space of 

one toot between , w h i c h  contains hot-water pipes to!' 

heating. The whole is roofed over with boarcl s inclos-

THE WRECK OF JE NATZY'S CAR. 

ing a 6-inch layer of asbestos wool .  The vault con

tains t h ree bric k piers for clocks and one smaller pier 

which may be used in mounting a pendulum apparatus 

for testing the minor i rr egularities of clock rates .  

T r i p l e  doors are provided and means for slow venti

lation.  The location i s  on the summit of a h i l l ,  and 

d rainage ( 'on d i t i o n s  are such that the basement in 

w h i ch the vault  is situated i s  remarkably dry.  There 

is l i ttle fear of rl amage from rust.  I n  the early days 

o f  the observatory, i n  a similar experiment the clock 

built by Kessels, a most delicate instrument,  and t h e  

m o s t  valuable of its k i n d  in the country, was almost 

ru i n e d .  

An observation for time i s  t a k e n  a b o u t  e v e r y  other 

day. There are three standard clocks always i n  use 

and two to which the \Vestern Union wires are at

tached for trans mitting th e noon signals.  Every day, 

except Sundays, these signals go out.  A n  avera,;e 

error of 0 . 1 3  seconds is recorded for the past year.  

T h e  Kessels clock w i l l  not stand being attached to the 

wires, and with the others i t  gives the time about as 
a c c u rately a s  i t  C'in be given. The ch ronometer room 

is maintain e e] at an even temperature and is treated 

SCHNEIDER- CANE T 9 . 45-INCH GUN ON NAVAL MOUN T "  
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handle.  Electric or per�ussion firing i s  employed as 

d e sired,  with single control on the left of the gu n

carriage. This mechan ism is easily accessible for t h e  

gunner, who i s  suitably p rotected against premature 

di scharges. 

The gun-carriage is of forged steel and earries two 

diametrically opposite recoil cylin ders, as well as a 

compressed-air recuperator, which is i ndependent of 

them and i s  placerl on the lower side.  The recoil  

cylinders are s uitably arranged for putting the gun 

out of or in battery by means of a pump. This enables 

the gunner to continue firing i n  case of damage to the 

recuperator, whatever may be the angle of elevation .  

Vertical aiming i s  facil itated by the interposition of 

live roller rings between the trunnions of the carriage 

and the trunnion bedplate o f  the 

frame. The elevating hand-wheel, 

which i s  placed conveniently fot· 

t h e  gunner, drives a toothed sec

tor fastened to the carriage, by 

means of an endless screw and 

special helicoidal wheel furnished 

with friction packing washers LO 
a void shocks when firing. Hori

zontal aiming is accomplished by 

the traversi ng of the whole 

�arriage, which turns on a ball 

bearing traverse base ring.  I t  is 

traversed by a hand wheel tu rned 

by the gunner. 

conne cted with 

This wheel is 
a ])i.nion that 

meshes with a circular rack fast

ened by means o f  an irreversible 

mechanism o f  great efficienc:y. 

This mechanism, while assuring 
the absolute irreversibility of 

the system, permits of one man 

revolving t h e  movable weight o f  

4 0 :;4 tons a t  a sufficiently ra pid 

rate t o  follow an object  moving 

at a speerl of 3 4  knots and distant 

1 , 6 4 0  feet.  

Finally, this new 9 . 4 5-inch gun 

on a naval carriage offers the 

same faci l ity of manipulation as has heretofore been 

obtained with rapi d-fire gUllS of  smaller bore. 

. ' . '  . 
THE ARDE N N E S  CIRCUIT. 

With the completion of the Ci1'C11i t des Ardennes, 
Englishmen have again scored a signal victory. The 

winner of the race was M r .  Charles Jarrott, who fin

ished some nine mi nutes ahead of his nearest competi, 

tor,  i n  a 70 horse power Panhard. 

The race was run on a sort of huge track, meas\Il'· 

ing 8 5 . 4  kilometers to the lap, with no great grades 
to speak of.  There were no controls, no halts of any 

kind to check the contestants . The race may, there· 

fore, be regarded simply as a test of  powerfu l l y  en

gined, high-geared cars under conditions offering the 

least resistance. F'or that reason the contest stands 

i n  sharp contrast to the h i l l y  Paris-Vienna race. 

E i ghty-five kilometers in the opinion 0: many i s  a 

rath er short lap.  Indeed,  the many accidents which 

happened i n  the circuit amply bear out the criticisms 

that have been made on this score.  Pierre de Craw

haze, toward the end of a third lap, c o l l i ded with M. 

Coppee. One wheel of de Crawhaze' s  car flew off, 

the a t  h e r  broke 

f r o  m t h e  a x I e, 

and the car was 

,l r a g g e d  a l o n g  

for two h u.ndred 

yards.  N o  one was 

h u rt.  On the sec

ond lap one of J e

n a t z y ' s  f r o n t 

wheels w h i I' l e d  

t h rough the air,  

while the cal' was 

traveling at about 

6 5  miles an hour.  

The vehicle was 

overturned, a n d  

the drivel' and h i s  

o f  accuracy obtain

able i n  this w o rk  

i s  about o ne part 

Weight of Gnll ,  20.5 ton:3.  Weight of Projectile, 330 poumls. Initial Vt'locity.  2. �80 feet. Muzzle Energy. 17,748 tOllS. Theoretical Perforation of Iron 

at Muzzle. 32.S inches pC!' second .  

assistant crawl e d  

o u t  f r o m  u n d e r  the 

in twenty thousand . This w i l l  give the micrometer 

investigation the necessary degree of refinement tor 
the measurement of the stellar parallax, upon which 

he i s  at work also,  and which i s  t h e  most deli cate 

work ever undertaken b y  a p radieal astronomer.  

Beside the 26-inch equatorial ,  t h e  ohservatory i s 

e q u i pped with a 9-inch transit ci rc1e,  a 6-inch transit 
c i r c l e .  a 1 2-inch equat.orial , a prime Terti cal  transit 

i nstrument. a Ii-in('h a� im\lth aUfI a 4 0-foot p h otohelio

graph.  With thi3 last .  photogra p h s  are tal{en o f  t h e  

s u n  d a i l y  whenev e r  the weathe r  and other ci rcum 

stances w i l l  per m i t .  D u ring last year OIlt' hUllLlred 
and sixteen photogra p h s  W f' I 'e marl e  of t h e  su n .  A 
very d e l i cate plate w i t h  a special  fine-grained lan

tern-sl ide emulsion "ivin" ('ontr;lst ;lnd fine definition 

almost as deli cately as i s  the room for the great clocks. 

• • • 
A N E W  SCHNEIDER-CAN E T  N AVAL GUN . 

Our i l lustration shows a new 9 . 4 5 -in c h  gun for naval 

0 1'  coast rlefence 

b rought out by 

Schneider & Co. 

pm·poses.  which h a s  reeently been 

the well -known French firm or 
The weight of the gun itself with 

breech mechanism i s  2 0 1/0 tons. while that of the car

riage without the shield i s  1 3 14 tons. The projecti le  

u sed weighs 3 3 0  pounds and its i n i tjal velocity is 2 , 7 8 0  

' e t  pel' second . 

The diameter of the gun at the breech end is 3 6 . 2 2  
inches.  T h e  breech is closed b y  a plastic obtu rator.  01' 
Ill Ptal l i l- p I n g .  that can he l ocked in pla('e 01' w i t h 

U l'aWll by three and a half  turns of the operating 

ruins, not serious

ly injure d .  De Caters, on a Mors, was lost on the 

third lap i n  a clour! of dust raised b y  Jarrott, j umped 

on a wall ,  and impaled h i s  car.  On the same lap 

Roland in a Gobron-B r i l l i "  ran off the road and out of 
the race. Charron eollided with a carriage at a speed 

o f  9 0  k i l ometers an h o u r ,  and reduced his own vehicle 

and the carriage to spli nters and scrap i ron.  

T h e  race itse l f  offerer] not a little excitement. It 
was a nip and t.uck struggle between Jarrott and 

Gabrie l .  They were never more than 6 min utes apart 

at any of the turning points.  1<'01' a long time i t  was 

u ncertain whether Jarratt 01 '  Gabriel would win.  At 

the end of the fi rst. lap Gabriel had gained two mlll

utes : at th" secouel h e h a c! gaineel one min ute. At the 

half J arrott led by less than half a minute. When 
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the fourth lap began Jarrott led b y  a minute, and at 

the fifth lap Gabriel was one minute ahead. But when 
the sixth and last lap came, a chain acci dent put Ga

briel out of the race, and Jarrott shot ahead . Zbrow

ski and M r .  Vanderbilt. both Americans, finished 

< :reditab l y .  The times of the chief contestants for the 

total distance of 5 1 2 . 4 1  kilometers are a s  follows : 

Jarrott, 5 h .  5 3 m .  3 9s . ; Gab riel ,  6 h .  2 m .  4 5 s . ; Vander

bilt,  6 h .  22m. l 1 s . ; Rigolly, 6 h .  5 2 m .  1 6 s . ; Zbrowski, 

Gh. 44m. 4 0 s . ; Girardot, 6h. 55m. 5 5 s .  After racing 

512 kilometers Mr.  Jarrott made a run of 100  kilome
ters to Sedan to get a bed . 

FORMATION OF THE DIAMOND BY THE ELECTRIC 

FURNACE . 
BY THE PARIS CORHESPONDENT OF THE SClEN'rIFle AMERICAN . 

Among the important d iscoveries made by M. 
Moi ssan with the electric furnace, none is more strik

i n g  than the artificial production of the diamon d .  

While the specimens he obtained were of almost m i c ro

scopic size, it is  none the less true that crystallized 

carbon has been obtained,  and i t  i s  the object o f  the 

present article to show some of the steps i n  the process 

and the results which were finally reached.  Before 

commencing the work M .  Moissan made a series of re

searches upon the different forms of carbon, both 

those which occur i n  nature and the different varieties 

o t  graphite formed by the electric furnace. From 

these st'.l dies he became convi nced that i f  the diamond 

could be repro d u c e d .  the fir:o;t c rystals obtained would 

be o f  micrmcopic size .  

I t  may he considered that the diamond of nature 

has been for m e d  in the m i d st of a liquid o r  ]Jasty 

mass,  a n d  the n:1tuI'al question i s .  what solvent has 

been used for the carbon. M .  Moissan found that iron 

i n  fusion is  the best solvent for carbon,  and he was 

l e d  to search for the crysta l l i zation o f  carbon in melte.J 

iron under high pressure.  A meteoric iron from the 

Diablo Canon, Arizona, shows in the midst of the 

metallic  mass two small transparent diamonds. Here 

nature seems to h ave been taken in the act.  The i ron 

containing the carbon must have been at first i n  the 

Jiquid state, and owing to a s u d d e n  cooling there oc

curred a violent contracti on of the mass,  and the car

bon passed from a density of 2 .0 to that of 3 .5 ,  giving 

the diamond. From these considerations M .  Moi ssan 

was led to the experiments i n  which he succeeded in 
producing microscopic crystals of  carbon which gave 

a l l  the characteristics of  the diamond. 

To carry this  out he utilized the pressure produced 

by the increase i n  volume of a mass of iron when pass

i n g  from the liquid to the solid state . Solid iron,  as 

is  w e l l  known, has a less density than the meltell 

metal ; p i g  iron, for instance, floats on a bath of melted 

iron. Like water, iron increases i n  volume at the mo

ment of s o l i d ifying.  The iron is now to be saturated 

with carbon at a high temperature and then suddenly 

cooled at the surface. The interior,  while stil l  l iquid . 

is thus subjected to a high pressur e .  The iron must 

be saturated with carbon at a h i gh temperature,  and 

for this the electric furnace i s  used ; the iron  then 

d i ssolves a great quantity of carbon which it afterward 

abandons i n  the form of graphite o r  c rystall i z e d  car· 

bon.  The electric furnace is  of  the type shown in the 

engravings.  A block of chalk o r  quicklime,  having a 
cover of the same material,  contains a central cavity 

for the carbon crueible .  The carbons are moved back 

and forth on their sliding supports and the arc is 

formed just over the crueible. I n  the first experiment 

15 ounces of soft Swedish iron were placed i n  the 

crucible and covered with s u gar-charcoal . The cruci

ble i s  then h eated under the arc with a cu rrent of 3 5 0  

amperes at 6 0 0  volts ; t h e  cover of t h e  furnace i s  re

moved and the crucible taken out and p l unged into 

cold water. 'When cold, the meta l l i c  mass is  attacked 

b y  hydrochloric acid to di ssolve all  the i ron,  and there 

remain three kinds of carbon ; graphite , a brown

colored carbon ( such as was observed i n  the Diablo 

Canon s p e c i m e n ) and l a stly a: very small quantity o f  

a d e n s e r  carbon. All  the carbon exeept"  the l atter w as 

d i ssolved out by a series of reactions,  and the portions 

o f  very high den sity were separated by placing i n  

bromoform. This l i q u i d  has a density as high as 2 . 9 ,  

and only the h e a v y  particles f e l l  to t h e  bottom, consist

ing o f  black and transparent diamonds.  By u s i n g  a 
stil l  denser l iquid,  the iodide of methy-

lene, which has a density of 3 . 4 ,  the 

black d i amonds were made to float. and 

only the transparent c rystals fell to the 

bottom. The former were fi r st examin

e d ; under the microscope they have a 

gray-black appearance and their density 

is above 3. Some of them have well

defined angles and approach the cubi

cal form. They will easily scratch the 

polished surface of a rub y .  I t  only re,  

mained to burn them in oxygen.  and 

this was done by placin g them on a sup

port inqide a platinum tube through 

which a c u rr e n t  of oxygc' \1 W ?, S  passed : 

the tube was heatetl to 1 , 2 0 ,  (l eg. C. by 

a blowpipe flame . The black diamonds 
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w ere foul1d to burn easi l y  i n  oxygen, giving car

bonic acid gas and leaving a trace of residue. The 

transparent fragments were, of course, the most 

interesting. They had the characteristic brilliant 
appearance and oily luster of the unpolished dia

mond.  Their surface showed a number of parall e l  

s t r i ffi .  Some o f  them w e r e  r o u n d  and others ap

peared as broken fragments ; others, again, were 

cubieal or of irregular form. The density of all  

these specimens was about 3.5 ( seei n g  that they sank 

i n '  the iodide of methy lene ) .  They scratched the 

ruby very deeply and could be burned i n  oxygen w i th 

scarcely a trace of ash.  The yield of crystallized 

carbon i s  very small  b y  this  met h o d ,  and a long series 

o f  reactions m u st l1 e made i n  order to obtain a minute 

MOISSAN DIAMOND-MAKING FURNACE. 

q u a ntity of the crysta l s .  A second method was em

ployed,  u s i n g a small  e y l i mler o f  s o ft iron which i s  

i Jored o u t  and closed by a s c rew sto pper.  The cavity 

formed is  nearly fi l l e d  w ith sugar carbon.  w h i c h  i s  

c;trongly compressed by t h e  s c r e w .  A quantity of s o f t  

iron i s  m e l t e d  in t h e  c r u c i b l e  and the c y l i n d e r  i s  quick

l y  plunged in the l iquid bath. The crucible i s  then 

taj,en out and p lunged into a bucket of water. I n  the 

m eantime the cylinder has melted and the center o f  

the m a s s  i s  saturated with c a r b o n .  By the sudden 

cooling,  a layer of solid iron is formed on the surface 

of the mass, and when this (;1"ust is  at low redness the 

whole i s taken out and cooled in the air. On breaking 
the mass a portion rich in carbon i s  found at the center 

in which are minute diamonds,  both black and trans

parent. One of the clear specimens measures nearly 

0 . 0 2  inch and answers to all  the tests for the diamon d .  

Another specimen w a s  very pure a n d  w e l l  crystallized.  

It was found th at by the water-cooling method the 

DIAMONDS MADE BY THE ELECTRIC FURN ACE. 

mass i s  su rrounded by a layer of w ater vapor,  and the 

cooling takes place rather by radiation across the 

vapor than by cond uction, and is  thus not rap i d  

enough . To c o o l  t h e  m a s s  m o r e  quickly and give a 

more s lHlden compression a bath of melted metal,  pre

ferably lead,  was employe d ,  and the resulting; diamonds 
were found to be of hetter quality.  I n  this case the 

crucible conta i n i n g  the iron,  melted and saturate(\ 

with carbon at 3 , 0 0 0  deg. C.,  i s  quickly plunged to the 

bottom o f  a bath o f  melted lead.  The mass,  which 

was at first pasty, becomes liquid on cooling; and sends 

t o  the surface o f  the lead bath a number of sma l l  

globules of i r o n ,  l i k e  shot. These globules contain t h e  

diamonds, which a r e  separated as before. The strik

i n g  point about this meth o d  i s  the b r i l l i ancy of the 

specimens which are obtai ned . One o f  the tran sparent 

d i a m o n d s  whose diameter reached 0 . 0 2  i n c h ,  p resented 

a triangular form with rounded angles.  A curious 

fact i s  to be remarl,ed i n  t h e  case o f  this  S IWt;imen ; 

MOISSAN ELECtRIC FURNACE, OPEN AND UPTURNED_ 

after three months it split into Beveral fragments, and 

a second specimen became a l most reduced to powder. 

This phenomenon i s  identical with that which occurs 
w i th some of the Cape d i amonds,  and i t  may be at
tributed to the unstable equilibrium of the mass which 

has been formed at a high pressure. Some of the 

specimens from the latter process are smooth and 

brilliant,  while oth ers have a shagreen surface ; widely 

vary i n g  forms are obtai ned,  from those which appear 
to be an assemblage of crystall ine masses to specimens 

looking like a drop which has been suddenly solidified.  

T h e  shagreen surface of the l atter i s  i d entical with 
that of certain Brazil  diamonds.  

An interesting experiment was that of l etting the 

melted i ron fall through a hole i n  the bottom of the 

electric furnace i n  the form of globules o r  shot. One of 

the carbons is  hollow.  and through it an i ron rod can 

llc slid  i nto the arc ( Fi g .  2 ) .  The melted globules 

drop into a vessel of mercury placed und erneath the 

furnaee. The spheres thus obtained gave bl ack and 

transparent diamonds ; the l atter were smal l ,  but re
markabl y  regular in form . Some of them were oda

h e cl i-a,  measuring less than 1-1000 inch in their g;reatest 

l ength . One of the best methods is that of cooling the 
mass by direct contact with solid metal .  A block o f  

c o p p e r  has a cylind rical hole  b o r e d  in i t  in w h i c h  fits a 

"topper of the same metal.  The i ron saturated with 

carbon is  run into the block and the h o l e  quickly 

l 'O l'ked ; i n  this way the cooling i s  very rapi d .  When 

( ' o l d  the copper and the outer iron are turned off in a 

l athe and the d i a m o n d s  are fonnd in the i nterior.  This 

method gave a better yield and the specimens were 

fine and t ransparent. 

--....-4-.� 
III{'l'eased �; ",e of O i l  "' lI el.  

BY E .  P.  WATSON. 

The d i scovery of new sources for the supply of fuel  

o i l  has reawakened the possibility of using i t  in At·  

l a ntic l iners and other high speed vessels .  T h e  objec

tions hithe rto have been uncertainty as to the con

tinuance of the present o i l  fields, the sl ight margin 
o f  saving i n  comparison with coal in many localities,  

anel want of success in o btaining good results through 

inexperience in the management of oil  fuel,  llut these 

dis appear, in great part. with the apparently unlimited 

p roduction of the Texas and other new o i l  wells,  and 

new types or systems of burners wbieh are an improve-

ment upon their predecessors.  Many of the naval 

powers are now fitting out war vessel s t o  use oil  fuel,  

and others are experimenting with a view to its adop

tion later on.  The German Admi ralty have used oil 

o n  their China station for aux iliary purposes for 

month s in l ieu of coal . The Hamburg-American Com

prlllY has four ships using l i qn i d  fuel wholly,  and the 

North German Lloyd two, while the Dutch mail and 

cargo boats in the Far East employ oil  solely as fuel .  

There are over thirty depots, or stations now where 

oil can be proel\l'ed regularly by vessels, and more are 

being laid down as rapidly as possible.  

O i l  fit for fuel purposes has the following chemical 

composition : Carbon, 88 per cent ; hydrogen, 1 0 . 7 5  per 

c en t ; oxygen, 1 .25  per cent.  The two other impurities 

present i n  the mass are water and sulphur. The ac

tion o f  water i s  obvious, while the sulphur i f  free, not 

i n  chemical combination, attacks both iron and stee l ,  
a n d  mechanical means t o  separate t h e  water, i f  'oi l  is 
used on ship-boarLl ,  are necessary. Recent experi

ments show that two tons of oil  are equivalent to three 

tons of coal . while hy volnme 3 6  cubic feet of  oil are 

e q :lal  to si xty seven eubic feet of coal as ordinarily 
sto wed i n  bunkers . This i ncreases the radius of action 

of a war vessel 5 0  per cent upon the bunker weight 

allotted and nearly 90 per cent upon the bunker 
space, without rmy alteration of the sh i p .  I t  i s  also 

urged in favor o f  oil  that i t  i s  easily supplied i n  m ict
ocean �from transports�w h i l e  coal presents great 

difficu l t i es under the same condi tions.  Tn commerc i a l  

work t h e  gains predicted f o r  o i l  v s .  coal a r e  surprising. 

In high-speed ships the weight and space occupied lJy 

the propell ing machinery leave no room o f  any account 

for freight.  The change from coal to oil  would a d d  
nearly t w o  thousand t o n s  to t h e  carrying capacity 

of a given ship, while,  as oil  fires never have to be 

cleaned.  the speed would be constantly maintaine d .  

W i t h  t h e s e  and m a n y  other advantages in f a v o r  o f  

l i quid f u e l  i t  i s  not unreasonable to 

look for its general adoption i n  the 

near future, both on land and sea. 

Many l ocomotives are now uEing it, and 

others are being built for oil  service, 

both i n  this country and abroad. 

------44�. �+·. __ -----
A nnouncement i s  made that the 

l'ni ted States War Department has ar
l'ange<1 with Ehrhar(lt .  of Dussel d orf.  to 

re-arm t11P U n i te d  States field artillery 

with Ehrh arr l t 's new piece.  The gun 

which the United S tates has acqui red 

the r i ght  to u s,, i s  said to Iw all i m 
provement  o n  tIl e models s\l ]J p l i e ll t o  
Great Britain,  of l i ghter weight and o f  
longer range. 
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RECENTLY PATENTED INVENTIONS. 
A r.rric ult ural IlDplelDents. 

CALF-WEANER. - LEWIS H. SAUNDERS, 
Colby, Kans. I n  order to prevent a calf or colt 
from sucking, the inventor employs a device 
comprising an inner frame of flat cheek
pieces, and an arched nose-yoke. The cheek
pieces are spread apart at their rear ends. 
To the inner, arched frame an outer, arched 
barbed frame is pivoted, to the rear ends of 
which a Jaw-strap is secured which passes 
around the lower jaw of the animal. Should 
the calf attempt to suck or push the barbs up 
or down, the outer frame will force the jaw
strap against the lower jaw and hold the 
jaw shut. 

CORN-HUSKER.-ARTHUR W. RICHARDS, 
Indianola, Iowa. The invention is a corn
husker which is adapted to operate upon the 
ears of corn after they have been cut from 
tne stalk. The novel featu-res are to be found 
in two series of rollers provided with pointed 
teeth. Both series extend in downwardly 
inclined parallel planes and are simultaneously 
rotated. The husks adhering to the corn ears 
are pierced by the teeth, shredded and stripped. 

DERRICK.--ALVIN HODGSON, South Ot
tumwa, Iowa. MI'. Hodgson has devised a 
simple derrick which will doubtless be found 
of considerable usefulness on a farm for 
lifting and moving heavy weights, such as hay 
racks, wagon bodies, slaughtered animals, and 
the like. On a base comprising bottom rails, 
standards are erected, on which a table is sup
ported. A post has a step bearing in the 
rails ; and a plate secured to the post has a 
bearing in an opening In the table. The 
beam is mounted to swing on the post ; and 
the winding-drum is c arried by the post. 
Rope connections are provided between the 
drum and the end of the beam. 
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view of all the proceedings. An improved cur- RANGE - FINDER ATTACHMENT FOR 
tain is provided which can be easily and GUNS.-A. P. COLLINS, Manilla, P. I. Sergt. 
quiekly operated. Collins finds from practical  experience that it 

W ASHING-MAC HINE.-LAURA B. PARKER, is difficult for the average soldier to gage 
2874 Washington Street, Ogden, Utah. The a distance of between 400 and 2,000 yards 
machine is of that type in which a concave with sufficient accuracy to make his fire ef

bed is employed within an outer casing, upon fective. He has, therefore, devised a simple 
which the convex "rubber" rocks. The p resent attachment for use in connection with ordinary 
invention is designed to supply this oscillating firearms which will enable a soldier to deter
rubber with an elastic pressure in a more mine the range of the object to be fired a1\ 

simple manner than heretofore. To that end and the corresponding adjustment required to 
a spring attachment of peculiar construction I be given to the elevating sight. 

is resorted to, which is capable of being FOLDIKG BASKET. - T. J .  LANGSTON, 
applied to all washing-machines of the type Johnston, S. C .  Mr. Langston has invented 
mentioned. an improved form of basket of that class 

GRIPPER l<'OR PLATEN PRINTING- which have a collapsible body portion and 
PRESSES .-ARTHUR L. ANDERSON, Grnndy a folding handle frame. The handles are 
Center, Iowa. Mr. Anderson has devised a pivoted directly to the body of the basket. 
simple gripper which wlIl firmly hold the The lower ends of the handles are connected 

paper to be printed on where a narrow margin with the bottom of the basket and are ex
is desired. His device can be so adjusted that tended to form legs. 

NOTE.-Copies of any of these patents will be 
furnished by lIlunn & Co. for ten cents each. 
Please state the name of the patentee, trtle of 
the invention. and date of this paper. 

its inner edge will be close to the desired 
outside line of the printing, thereby avoiding 
the annoyance so often experienced when it 
is desired to print upon an article so as to 
leave a very narrow margin. Ordinarily the 
gripper cannot be placed so as to hold the 
paper by reason of the gage-pin's coming in Busintss am' Ptrsonal 
c ontact with the gripper. That difficulty is 

Wants. 
now obviated. 

MEANS FOR AU'l'OMATICALLY CLOSING 
SWINGING DOORS.-EDWARD F. HUARD, 
Springfield, Mo. The invention is  a closLlre 
for ice-houses or vaults. Its object is to pro
vide a self-closing door which guards the 
opening through which blocks of ice are in
troduced to the house or vault, preventing an 
improper rise in the temperature, and the ac
cumulation of fog in the air-space of the 
house. 

H I GH-BALL ARCIIER.:"-WILLIAM H PEASE 

READ
' THIS COLUMN CAREFULLY.-You 

wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once a nd we will 
send you the name and address of the party desir
ing the mformation. In every ('ase it is neces
sary to give the nUlDber ot' the Inquiry. 

MUNN &; CO. 

Marine Iron Works. Chicago. Catalo�ue free. 
I n q u h'y N o .  3 0 6 6 . -For manufacturers of ice

making machinery. 
AUTos. -Duryea Power Co. , Reading, Pa. 

CULTIVATOR.-FRANK G .  HaAG, Battle Joliet, I l l .  Mr. Pea"e has invented a simple �peCi" ltle"
d

ho�se�o ld novelties and articles suitabl e 
. , 

I 
I n q u i ry No. 306".-�'or m an tl facturers of office 

and ingenious device for throwing a projectile or mal or er us ness. 
Creek, Mich. The inventor has devised a sim-

by the power of a rubber . band or the like. .. G. S." Metal Polish. Indianapolis. Samples free. 
pie, compact, and . strong machine which em-

The invention comprises a body and an elastic I n q u l ry · No.  30 6S.-For manufacturers of auto
bodies means for the removal and replace-

structure which can be releasably held. The mobile castin!! •. 
ment of a central toothed section ; which also 

operating devices for actuating the structure WATER WHEELS. Alcott & Co . .  Mt. Holly, N. J. 
allows for the lateral adjustment of the 

comprise a trigger-arm, a connection between I n q lliry N o .  3 069 .-For dealers in dummies used 
toothed side frames, so as to cultivate both 

the trigger-arm and the holding means, a trig-
In ventnloquism. 

sides of a row of growing corn ; and which Handle & Spoke Mchy. Ober Mfg. Co. , 10 Bell St. , 

allows the front portions of the side frames to gel' working with the trigger-arm, and a sp ring Chagrin �'ans, o. 
be raised and to swing free. actuating the parts normally to release the 

Apparat u s  t'or Special Purposes. 

STORAGE SYSTEM.-J. R. RECTOR, Lipan, 
Texas. In this invention MI'. Rector provides 
a house for storing perishable goods in which 
the goods wlIl be kept cool without the ne
cessity of ice or other analogous means of 
lowering the temperature, the temperature of 
the house being kept at a sufficiently low de
gree by a peculiar arrangement of air-circu
la tlng passages. 

Engi neering IlDprovelDents. 

MARINE-ENGINE GOVERNOR.-MARTIN F. 
VOLKMANN, Santa Monica, Cal. Mr. Volk
mann has provided a simple mechanism which 
is  intended to prevent dangerous racing should 
the shaft break, the propeller be loosened, or 
lifted out of the water by th'e pitching of the 
vessel. The principle of the invention con
sists in speeding the governor upon the rise 
.Jf the propeller from the water. 

ENGINE-S'l'OP.-HENRY JONES ,  Watertown, 
N. Y. This new engine-stop is arranged im
mediately and automatically to stop the en
gine in case of an accident. The arrangement 
is such that the engine can be shut down or 
started without interfering with the stop in 
any way. The stop comprises a cylinder to 
which a steam pipe leads. A piston recipro
cates in the cylinder. Between the piston and 
the throttle valve is a flexible connection. 
The valve in the steam-pipe is opened from a 
governor when its stem drops. 

VALVE-LUBRICATOR.-PETER F. LABAN, 
Altona-on-the-Elbe, Germany. The lubricating 
liquid is distributed by the movement or action 
of the valve to different portions of the valve
seat and between the ports in the chest. The 
valve is so c onstructed that it wUI always 
occupy an operative relation to the point of 
liquid-feed, so as to be supplied f rom the 
latter, notwithstanding the travel or move
ment of the valve. The lubricant is dis
tributed through the valve-chest by open or 
exposed ducts or channels, so that it can 
be taken up by the steam and carried to all 
parts ' that require lubrication. 

Mechanical Devices. 

VELOCIPEDE DRIVING-GEAR.-FRANCIS 
A. RICH, Karangahake, Auckland, New Zea
land. This changeable speed-gear for bicycles 
comprises an ordinary friction-clutch free
wheel sprocket, and a sprocket c onsisting of 
inner and outer members, normally loose re
latively to each other. A driven mechanism 
can be shlft(d into operative engagement with 
the free-wheel sprocket, or with the outer mem
ber. A rocking clutch connects or disconnects 
the inner and outer members. A friction
roller on the rocking clutch is engaged by the 
gnide of a rocking plate for the purpose of 
shifting the clutch. 

PORTABLE REVOLVING THIDA'l'ER. 
CHARLRS F. BRAMHALL, Kingman, Kans. In 
this portable revolving theater, there are em
bodied a central stationary stage and a circular 
revoluble auditorium. The audience is slowly 
carried around the stal:e so as to obtain a full 

holding means. Inquiry N o .  30" O.-lfor rope·making machin ery. 

LIFT I �'G-GATE".-A"DERSO" lI·' Shel- Sawmill machinery and outfits manufactured by the " . .,  n :"ILLER. Lane Mfg. Co . .  Box 13, Montpelier, Vt. 
byville, Ind. Mr. Miller is the inventor of a 
gate which embodies much that is new in its 
construction and operation. Mechanically con
sidered, the gate consists of a post to which 
a frame is hinged, free to move vertically. 
The frame c omprises top, bottom and side 
members. A rod connects the top and bottom 
members and serves as a brace. Upon the 
rod is a lever. Angle-braces are secured to 
the top and bottom members at points adjacent 
to the ends of the rod, and engaging one of 
the side members at a point between the ends. 
A cord engages the lever and post and par
tially encircles the pulley, The handle of the 
lever being depressed, the cord is pulled, 
thereby raising the gate. 

SNOW-PLOW.-PETER W. MARTIN, Thumb 

I n q n i rv No. 3U'71 .-For manufacturers of small 
eng-ill es and boilers. 

Die work. experlmental work and novelties manufac·· 
tured. American Hardware Mfl<. Co. ,Ottawa, Ill. 

I n qnlry N o. 3 0"2.-For manufacturers of panel' 
novelties. 

Our speCialty 18 cutting and forming metal parts any 
shape. Metal Stamping Co. , Niagara Falls, N, Y. 

l n q n i ry N o .  3 0 " 3 . -For manufacturers of small 
engines, two to three inch stroke and same size cylin
ders. Oscillating engine preferred. 

Gear Cutting of every description accurately done. 
The Garvill Macb ine Co . •  149 Varick, cor. Sprin" Sts. , N.Y. 

I n q u!l'y N o . 311"4 .-�'or manufacturers or dealers 
in game markers or counters. 

We design and build special and automatic machinery 
for all purposes. 'l'he Amstutz·Osborn Company, Cleve. 
land, Ohio. 

Lake, Mich. The snow-plow can be quickly I n quiry No. 30,,;') .-For manufacturers of car-

and easily adjusted to discharge snow at both building machmery. 

sides, or to discharge snow at either jlide. IDEAS Dl'VELOPED.-Designing, draughting machine 
The horses propelling the plow are placed at work for inventors and others. Charles E. Hadley, 584 
the back, so that they are not compelled to Hudson Street., New York. 

walk in deep snow, as would be the case were P!:h�'tj!Js.No. 30" 6.-For manufacturers of rubber 
they harnessed at the front. Manufacturers of patent articles, dies, stamping 

POTATO-CREAMEH.-FREDERICK W. RUCK- tools, light machinery. Quadriga Manufacturing Com
STUHL, and ADEL�] POHL�iANN, Manhattan, pany, 18 South Canal Street, Chicago. 
New York c ity. This device is arranged to re- I n quiry No. 311,." ,-�'or m anufacturers of absorb-
duce boiled potatoes or the like to a creamy ent pulp plates. 
consistency in the smallest possible amonnt Patents developed and manufactured, dies, special 
of time. The device is very silnple and dur- tools, metH1 stamping and screw machine work. Metal 
able in construction, can be cheaply manu- Novelty WorkS Co., 43-47 S. Canal St., Chicago. 

factured and easily manipulated. I n q uiry No. 30" S.-For manufacturers of tubs. 

GAGE AND BUTT-CUTTER }<'O R  CIGARS. The celebrated " Hornsby-Akroyd " Patent Safety Oil 
EnJrine is built by th e De La Vergne Refl'urerating lia
chine Com pany. Foot of East 138th Street, New York. -W'ILLIAM HE�'FLEY, Jackson Township, Le

banon county, Pa. The invention relates to 
means for gaging the length and c lipping the 
butts of Cigars as they are being manufac tured. 
'l'he inventor has devised an apparatus of 
this character which is of simple construction, 
compact form, and very convenient in opera
tion, producing a portable implement that 
can be set to cut off the butts of cigars at a 
desired length as a finishing operation in their 
manufacture. 

Jllflui l'Y No. 3019.-}1'or manufacturers of cork 
packing. 

The best book for electricians and beginners in elec. 
tricity is H Experimental SCience, " by Geo. M. Hopkins. 
By mail. $!. MUlln & Co., publishers. 361 Broadway, N. Y. 

I n q n i l'Y No. 3 080. -}1'or wood-carving machinery. 
W ANTED.-A brillht, active younll man 'as assistant 

superintendent for a lance machine shop , to take charge 
of nIl toois . Must be a hustler and familiar with modern 
practice as to cutting speeds. etc. State salary and ex
perience. H. F. W. Box 773, New York. 

1lI i scellaneous Inventions. w!��'l-'��ro�.o
. 30Sl . -�'or manufacturers of small 

BANJO ATTACHMENT.-H. M. BRONSON, F'OREMAN BOILER MAKl'R WANTED. - F'irst class 
Brandon, Vt. Mr. Bronson provides ' an im- man wanted for a modern shop buil ding marine and 
proved attachment for banjos and like instru- stationary boilers. and doing bOIler and iron ship re
ments which may be conveniently employed pairs. Applicants will please state age, experience, 
and will act to remove all harshness ft'Olll the D::Itionaiity. and giv e  nam es of previous em ployers. 
tone, rendering the music p roduced soft and This i .  a I<ood pOSition for a good man. Address P. O. 
sweet. Box, 2685. Boston. 

TT"BRELLA STICK T If S 
I I. n Q u i I'y No. 3 0S2.-For machinery for making 

L 11:1. '.J - � . � . • � �nTH, Lans- , naIls and bolts. 
ford. Pa. 'l'he invention provides an umbrella I pr Send for new and complete cat"logue of Scientific 
which may be compactly folded and quickly and other Books for sale by Munn & Co., 3b1 Broadway. 
and conveniently brought into a position for New York. Free on appl ication . 

ase. 'rhe construction is simple and durable, Jnq lliry No. 3 I1S3 . -For a spring motor suitabl e 
and is so arranged that the strength of the for running a sewing machine. 

umbrella will not be lessened, also that the al��1�i;:,i;. 
No. 3 I1S4.-For manufacturers of sheet 

umbrella may be readily manipulated by any 
person of ordinary intell igence. Tllfl uh'Y No. 3 0S!'i .-For rough ('a�tillgs for gas or 

ga801i.ne engines, al�o dynamos and motors. 
I n q u i ry No. :"j086 .-For ro anufa ctllTPrs of a tele

phonf� syst em for prival e use operated without a 
swit,chboard. 

GEl\1-SETTING.-R. S.  BIEBER,  Brooklyn, 
!\'. Y. 'l'he usual method of setting stones of 
diamond shape is to fasten the stone by bend
ing small fingers over its edge. This inven- Inquiry No. 3I1S".-For manufacturers of the C. 
tion is designed to make It more secure setting 

H. Webb ad ding machine. 

for the gems by employing a band which en- inI���i�l�t�.O . 3 0SS.-For manufacturers or dealers 

circles the edges of the gem and is held in 
T n q llh�y No. 30S9. -�'Or the address of the Libby 

place by the fingers of the setting. Glass Works. 

AUGUST 30, 1902. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 1 9 .  1 902, 

A N D  B A C H 8 B A R  I N O T H A T  D A T B. 
lSee note at end of list about copies ot these patents.j 

Acid and making same, methylene di-aceto 
di-salicylic, S.  L. Summers . . . . . . . . . . • •  707,178 

Acid ester of methylene diguaiacol and 
making same, camphoric, S. L. Sum-
mers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,27!! 

Adding machine, Ellis & Perkins . . . . . . . • .  a 707,309 
Adjustable furnace, R. Halley . . . . . . . . . . . . .  707, 104 
Advertising device, W. D. Butt . . . . . . . . . . .  707,205 
Air from sand-blast apparatus, apparatus 

for cleaning, J. E. Mathewson . . . . . . . . . 707,134 
Air heating apparatus, compressed, G. W. 

Hopkins . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  707,111 
Albuminous substances, ohtaining, A. Jolles 707,423 
Amalgamator, G. H. Breymann . . . . . . . . . . . .  707,296 
AtropiniuID alkyl nitrate, Dreser & Callsen. 707,402 
Auger, packing, E .  E. Ziegenfuss . . . . . . . . .  707,290 
Autographic register, J. C .  Shoup . . . . . . . . . . 707,45R 
Automobile, J. C .  Henry . . . . . . . . . . . . . . . . . .  707,230 
Automobile running gear; A. A. Medina . . . .  707,340 
Automobile steering gear, J. G. MacPherson 707,435 
Automobiles, transmission gear for, G .  P. 

Dorris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,400 
Balls, manufacture of playing, E.  Kemp-

shall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,425 
Band cutter and feeder, W. N. Crow . . . . . . .  707,393 
Bar. Set! Type bar. 
Bark from trees, apparatus for removing, W. 

P. Kidder . . . . , . . . . . . . . . . . . . . . . . . . . . .  707,428 
Beam machine, reciproca ting, N. H. Seeley. 707, 168 
Bearing, M. Steiner . . . . . . . . . . . . . . . . . . . . .  707,176 
Bearing for lawn mowers, ball, A. B. Case. 707,298 
Bearings for shafts of machines, N. H. See-

lye . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  707,167 
Bearing, roller, J. D. Twiggs, Jr . . . . . . . . . .  707,46a 
Belt, conveying, J. J. Ridgway . . . . . . . . . . . .  707,355 
Bevel and miter, combined, C .  R. Stedman. 707,461 
Bicycle, W. N. Whitely . . . . , . . . . . . . . . . . . .  707,480 
Bicycle goal', changeable, P. J. Scharbach . . 707,359 
Bicycle lock, J. C.  Fisber . . . . . . . . . . . . . . . . .  707,310 
Bicycle toe clip, G.  W. Cole . . . . . . . . . . . . . . 707,209 
Bicycles, device for coupling two, J.  Kynas-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 122 
Bicycles or like vehicles, cushion frame for, 

Sager & Green . . . . . . . . . . . . . . . . . . . . . . .  707,262 
Binder needle, E. Will . . . . . . . . . . . . . . . . . . . .  707,482 
Boards by means of cleats, machine for se-

-curing together, C.  Jonnson . . . . . . . . . . .  707,116 
Boats, etc. ,  apparatus for removing material 

from, A. M. Acklin . . . .  707,371, 707,491, 707,492 
Boiler, A. W. Ofeldt . . . . . . . . . . . . . . . . . . . . . . 707,519 
Boiler and its furnace, S. A.  Graham . . . .  707,509 
Boiler furnace, steam, J. R. Bailey . 707,495, 707,496 
Boiler or water heater, D. M. & A. B. 

Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707,203 
Boot or shoe welt, J. O.  Bicknell . . . . . . . . . 707,076 
Bottle, non-refillablp, E. 1 .  Allen . . . . . . . . . . 707,068 
Bottle, non-refillable, S. D. Blocker . . . . . . .  707,199 
Bottle, non-refillable, T. E. Shortcll . . . . . . 707,265 
Bottle, non-refillable, E. Hoerichs . . . . . . . . . 707,512 
Bottle stoppel', J. J. Allison . . . . . . . . . . . . . .  707,193 
Bottle stopper, A. C. Packer . . . . . . . . . . . . . .  707,348 
Bowls or basins, . clamp for marble wasb, 

W. McClintock . . . . . . . . . . . . . . . . . . . . . .  707, 153 
Box fastener, W. Jordan . . . . . . . . . . . . . . . •  707,424 
Braids and trimmings, machine for mak-

ing, J. E. Kirberg . . . . . . . . . . . . . . . . . . . 707,336 
Brake, A. R. Moore . . . . . . . . . . . . . . . . . . . . . . 707,149 
Brake beam, B.  Haskell . . . . . . . . . . . . . . . . . . 707, 105 
Brake, fender, and step, combination, D. 

Neale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,345 
Brick machine, W. F. Stimpson . . . . 707,275, 707,276 
Brooder, O.  R. Lincoln . . . . . . . . . . . . . . . . . . . .  707,127 
Broom handles, polishing and drying, C. 

A. Ridlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707, 1590 
Buckle, back band, E. H. Crum . . . . . . . . . . . 707,394 
Building material, box of, O.  Nentwlg . . . . . 707,446 
Burglar alarm, J. H. Howard . . . . . . . . . . .  707,513 
Burner, M. S. Walker . . . . . . . . . . . .  707,285, 707,286 
Button, G .  W. Buchanan ( reissue) . . . . . . .  12,020 
Button and making same, M. D. Shipman . . 707,456 
Button feeding mechanism, J. Hormby . . . . 707,329 
Button making machines, grip carrier for, 

J. Hormby . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,326 
Button making machines, segmental gear 

for, J. Hormby . . . . . . . . . . . . . . . . . . . . . . . 707,328 
Button making machines, spindle adjust� 

ment for, J. Hormby . . . . . . . . . . . . . . . . . . 707,330 
Button setting machine, E. E. Stimpson . . .  707,274 
Cable support, J. E .  Gamallelson . . . . . . . . . . . 707,314 
Cable track roads, support for suspended, 

H. M. Harding . . . . . . . . . . . . . . . . . . . . . 707,228 
Camera, magazine, Perks & Fletcher . . . . . .  707, 156 
Camera, photographic, H. W. Hales . . . . . .  707,319 
Camphene, making, K .  Stephan . . . . 707,270, 707,271 
Can opener, J. Chisholm . . • . . . . . . . . . . . . .  707,207 
Can opener, J. W. Pierce . . . . . . . . . . . . . . . . . 707,253 
Cane stripper, sugar, T .  A. Dutton . . . . . . . .  707,091 
Canopy, F. C .  Wlnants . . . . . . . . . . . . . . . . . . . .  707,483 
Car brake, W. House . . . . . . . . . . . . . . . . . . . . . . 707,231 
Car coupling, P. Hlen . . . . . . . . . . . . . . . . . . . .  707, 108 
Car coupling, automatic, J. M. Stanley . . . .  707,269 
Car door mechanism, E. J. Muller . . . . . . . .  707,342 
Car door operating device, J. Simonton . . .  707,459 
Car haul, S.  W. Bollinger . . . . . . . . . . . . . . . . .  707,200 
Car heating apparatus, railway, J. Q. C. 

Searle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,361 
Car, . metallic railway, Hornbrook & Wood-

cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,416 
Car, railway, G. W. Chipley . . . • . . • . . • • . • •  707,302 
Cal' wheel, G. Killian . . . . . . . . . . . . . . . . . . .  707,120 
Carbureter, E. Walther . . . . . . . . • . • • . . • . . •  707,467 
Carpenter ' s  tool, M. F .  Doyle . . . . . . • . . . . . . .  707,307 
Carriages, feed pump and connection for 

)lOrseless, J. C.  Blevney . . . . . . . . . • . . . .  707,079 
Cart, ash, W. Schaller . . . . . . . . . . . . . . . . . . . . 707, 163 
Cash register, F. B. Barnard . . . • . . • • . • . . •  707,195 
Cash register, F. H. Bickford . . . . . . . . . . . .  707,380 
Cash register, G. S. Green . . . . . . . . . . . . . . .  707,408 
Casks, barrels, or like vessels, apparatus 

for lining, H. S. Russell . . . . . . . . . . . . . .  707,260 
Centrifugal machine, H. de RaasloO' . . . . . .  707,52 1  
Checkreins, elastic connection for, J. M. . Chaffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,388 
Cheese marker, J. Woltlnger . . . . . . . . . . . . . . 707,528 
Chute for loading wheat or flour on ships, 

F.  W. Brink . . . . . . . . . . . . . . . . . . . . . . . . . 707,297 
Clip. See Bicycle toe clip. 
Clutch, tug shf'ave, H. B .  Harding . . . • . . . .  707,321 
Coal bagger, H. B. Sackett . . . . . . . . . . . . . . .  707,358 
Cock, hydrant, J. H. Kidder . . . . . . . . . . . . . 707,119 
Coke, manufacturing, J.  W. Seaver . . . . . . .  707,525 
Coke quenching or cooling apparatus, L. 

Bertrand . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  707,379 
Compartment box for checks or the like, 

J. T .  Hicks . . . . . . . . . . . . . . . . . . . . . . . . .  707,325 
Compress, M. M. Kerr . . . . . . . . . . . . . . . . . . . . .  707,426 
Condensing apparatus, atmospheric steam, 

F. R. Brandt . . . . . . . . . . . . . . . . . . . . . . . . .  707,081 
Cooking utensil, steam, G. �.,. Edminston . . . 707,217 
Cord holding device, F. H. Knapp . . . . . . . . 707,241 
Corn pad, 1 .  Duckworth . . . . . . . . . . . . . . . . . .  707,089 
Corn shock loader fol' vehicles, W. A. Tea . . 707,280 
Cotton gin, J. T. Fuller . . . . . . . . . . . . . . . . .  707,096 
Cuff holder, W. C .  I{{'win . . . . . . . . . . . . . . . .  707,427 
Curb and gutter block, combined, J. R. 

Jeeklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 707, 115 
Currpnt motor, synchronous altprnating, A. 

Chul'chward . . . . . . . . . . . . . . . . . . .  707,389, 707,390 
Damper attachment, stove, J. R. Stover . . . . 707,366 
Dpodorizing, F. M. Pratt . . . . . . . . . . . . . . . . .  707,354 
Detonating compound, U .  AlviRi . . . . . . . . . .  707,4113 
Dish washing apparatus, J. D. MOI'lp�v . . . . 707,443 
Distribution system , .T. F. Kelly . . . . . . . . . .  707,334 
Door hangpr. P. H.  Luitink . . . . . . . . . . . . . 707,13l. 
Draft attachment, C .  H. Falk . . . . . . . . . . . . 707,092 
Draft rigging, W. E. Coffin . . . . . . . . . . . . . . , .  707,501 
Drawing board lind appliances, Schlachter 

& Allen . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  707, 165 
Dredge, hydraulic, L. W. Bates . . . . . . . . . . . 707,293 

(Continued on page 148) 
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Drilling machine, F. N. Gardner . , . . . . . . . . .  707,507 Mop wringer, J. von Kanel . . . . . . . . . . . . . . . .  707,235 
Dye and making same, anthraceney O. Motion converting mechanism, J. Horrocks . 707, 112 

Bally . . . • • • . • • . • . . • . . . • . . . • • .  707, 373, 707,374 Mower, lawn, W. H. H. Heydrlck . . . . . .  707,324 
Electric motor controller, W. H. Chap- Mower, motor lawn, T. & W. H. Coldwell . 707,304 

man . . . . • . • . . . . . • . . .  • • • • • • • • . . • . . . . . . .  707, 300 Musical instruments, operating sheet for 
Electric roller for massage and therapeutl· automatic, E. S. Votey . . . . . • . . . . . . . . .  707,283 

cal purposes, J. 'V. Gibbs . • • . . . . . . . . . .  707,508 Nail assorting apparatus, B .  F. Mayo, 
Electrical distribution system, W. S. Moody 707, 150 707, 137, 707, 139 
I�lectrical switch, L. L. Elden . . . . . . . . . . . .  707, 505 Nail assorting apparatus, A. D. Elliott . . . .  707, 140 
Electrochemical generator, H.  S. Amwake. 707, 372 Nail assorting machiu{'s, race\\'ay for, B. 
Elevator safety device, J. W. Fleming . . . .  707,311 F. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 142 
El(�vator safety stop, W. Fehler . . . . . . . . . . .  707,407 Nail assorting mechanism, B. F. Mayo . . . .  707 , 1 36 
Elevator Signal, electric, L. K. Curlett . . .  707, 305 Nail assorting mechanism, Mayo & Elliott . 707, 138 
Elevators, brake for motor shafts of, E. Nail assorting mechanism, C.  C.  Small . . . .  707, 141 

W. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,442 Nebulizer, C. Truax . . . . . . . . . . . . . . . . . . . . .  707,282 
Elevators or the like, safety suspending ap- Needle threader, O. A. Aicardi . . . . . . . . . . . .  707, 191 

paratus for, R. Hainsworth . . . . . . . . .  707,410 Negatives, producing trichromatic half-tone 
Embroidery frame and holder, J. H.  Post . •  707,353 process, F. E. Ives . . . . . . . . . . . . . . .  0 o .  707,421 
Emergency brake, C.  Vogel . . . . . . • . . . . . • •  '" 707,465 Nut lock, W. Graham . . . . . . . . . . . . . . . . . . .  707, 102 
Emery wheels, apparatus for wetting, E. Nut lock , J. P. Birmingham . . . . . . 0 0 . 0 . 0  • •  707, 499 

R. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,420 Nut wrench, axle, R. A. Moody . . . . . . . . . . . .  707, 248 
Enamel sifting apparatus, Co  H. Zwermann . 707, 490 Ordnance, device for the prevention of 
Envelop, L. A. Bennett . • • • • . . . . • . • • . • . . . • • · +g�:��� Ore 

e;�:!��r:nA.Hc.
M�::�n� · : : : : : : : : : : : : : : :  �8�:��� ��:�J���, C

i �. ����e� ' : : : : : : : : : : : : : : : : : : :  707, 369 Ores, testing, J. Herman . . . . . . . . . . . . . . . .  707, 107 
Fastener, W. B. B. Dowse . . . . . . . • . . . . . . . . • 707,504 Ores, treating mixed sulfid, E. Jj"erraris . .  707, 506 
Feliles or the like, attachment for cut- Oven, rotary bake, F. H. Van Houten . . . . . .  707, 187 

ting, W. E. Swindell . . . . . . . . . . . • • • • • •  707, 179 Packing case or box, C. Thiebaut . . . . . . . • . •  707,183 
Fence, wire, M. D. Shipman . . . . . . . • • • •  707, 457 Packing structure, cellular, H. H. Higham , 7Q7,415 
}!"eneing, wire, M. D.  Shipman . .  ,' . . . . • . • •  707,455 Pad. See corn pad. 
Fibrous materials, machine · tor CIrculating Painting metal furniture, drip pan for, H. 

and separating waste, J. Marshall . • • •  707, 133 E. Crome . . . . . . . . • • . . . . . . . . . . . . . . . . • . .  707,087 
Fifth wheel, J. Watts . . . . . . . . . . . • . . . . . . •  707, 189 Paper cnttlng machine, C.  D.  Blackhall . • . .  707,294 
Filter, C. Hungerford . . . • . . . . . . . . . . . . . . . .  707,333 Paper machine, wall, C. B. Weston . . . . . . .  707,289 
�'Ilter press, F. M. Locke . . . . . . . . . . . . . . . . . .  707,245 Pattern plate, C .  R. Davis . . . . . . . . . . . . . . . .  707, 397 
}!'ire escape, D. Neale . . . . . . . . . . . . . . . . . . . .  707,346 Pegging macb,lne, J. E. Bickford . . . . . . . . . .  707,498 
lI'ireproof building, F. W. Cooley . . •  707, 086, 707,210 Phonographs, etc. , recorder for, H. V. But-
[1' I reproof ceiling and floor, S. G. Brink· terworth . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  707,204 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 20 1  Photographic attachment for optical instru-
}1'lnid pressure brake, H. H. Westing· ments, F. E .  Ives . . . . . . . . . . . . . . . . . . . 707,422 

house . . . . . • . . . . . . . . . . . . . . . . . . .  707,473, 707, 474 Photographic developer, A. Eichengrun . . . .  707, 403 
Folding box, A. W. Beers . . . . . . . . . . . . . . .  707,073 Photographic developing apparatus, E. 
I<'oldlng table, G. E. Shorey . . . . . . . . . . . . . .  707, 171 Rlmailho . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Food, cattle, G. H. Hughes . . . . . . . . . . . . . . . .  707,113 Picker stick strap, C. Faber . . . . . . . . . .  . .  
Foundations, building subaqueous, J. T. Pigments, making, J. Lones . . . . . . . . . . . .  . 

Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,093 Pitman coupling, J. R. Carter . . . . . . . . . . .  . .  
Frame. See Embroidery frame. Plane, A. W. Stanley . . . . . . . . . . . . . . . . . . .  . 
}1'riction brake, H. A. House, Jr • • • • • • • • •  707,232 Plane, grooving, J. A. Traut . . . . . . . . . . . . .  . 
Fruit stemmer, J. A. North . . . . . . . • . . . . . . .  707, 154 Plane Iron cap, Traut & Walter . . . • . . . . . .  
�'uel feeding apparatus, W. G . Stones ( re· Plane 11ft, Rlecker & Walter . . . . . . . . . . . .  . 

issue) . .  . . .  . . . . . .  . . . . . . .  . . . . . .  . . . . .  . . .  12,023 Plane, recessing or grooving, F. Clayton . .  
Fuel, manufacturing artificial, E. J. Hoff- Plant protector, L. J. Merriman . . . • • • . . . .  

man . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  707,231 Planter, R. Murphy . . . • . . . • . . . . . . . . . . . . . . .  
Furnace, R. Halley . • . . . . . . . . . . . . .  ' . . . . . . . . .  701.11);) Plate handling machine, R. R. Spears . . . . .  . 
Furnace, J. Reagan . . . . . . . . . . . . . . .  707 , 157, 707,158 Pliers, M. M. Bowland . . • • . . .  0 • • • •  0 • • • • • •  
11'n rnaces, apparatus for increasing combus- Plow., potato, D.  Jackson . . . . • . . . . . • . . . . . .  

tlon In, J .  H. McConnell . . . . . . . . . . . .  707, 249 Plug receptacle, C.  J. Klein . . . . . . . . . . . . . .  . 

707,450 
707,406 
707, 434 
707, 386 
707,365 
707, 281 
707,368 
707,356 
707,085 
707, 247 
707, 152 
707,172 
707,418 
707, 114 
707,516 

]<'nrnlture, folding, W. Wenneis . . . • . • • . • . •  707,288 Plumb bob, level, etc. , combined, D. L. 
Galvanic battery, E. L. Slocum . . . . . . . . . . . .  707,263 McDermott . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 518 
Halvanizing machine, R. Heathfield • • • • •  , 707,322 Pneumatic tube systems, pneumatic time 
Game, W. M. Wayts . . . . . . . . . . . . . . . . . . . . .  707,469 lock for, B .  C. Batcheller . . . . . . . . . .  707,071 
Game apparatus, S. A. Akins . • . . . • • . • • • • . 707,291 Pole attachment, carriage, P. Masterson . 707,439 
Garment supporter, B .  L. Bargar . . • • • . . . . . . • 707, 070 Post office box indicating mechanism, T. 
Gas and steam convertible engine, G. Dahl- F. Kelly • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,236 

berg, et al ( relsue) . . . . . . . . . . . . . . . . . . . .  12,021 Postal box and signal, F. C .  Bates . . . . . . . .  707,196 
(jas generator, acetylene, D. W. Bishop, Powder bag, ordnance, C.  T.  Dorr . . . . . . . .  707, 401 

WO�D orMETAL 

F t d P and Tnrret I,atbe,!> Plan· 00 an ower er� Shapers, and Drlll l'l'esses. 
SHEPARD LATHE CO .. . 33 W. 2d St., (]!ncinnati, O. 

WALWORTH 
PI PE VISES 

are the Heaviest and 
. Strongest vises made. 

R E N EWABLE STEEL JAWS. 
WALWORTH M FC. CO. , 

1 28 TO 1 38 FEDERAL STREET, BOSTON ,  MASS. 
There is never allY questioll 
about the quality of a 

B .  F. B A R N E S  
U P R I C HT D R I LL. 
The tool here lllustrated I s  our 2().lnch 
Drill, and we ,,"uarantee It to drill up to 
1 inch in steel and l�nch in cast irOIl 
��i�!����i���� ':�d °:flr\j:i:iad"�� 
.end full data on our entire line to , .' 
Interested people. 
B. F. BARNES CO., Roekford, lll. 

N E W B I N OC U L A R .  
(The TriMer.) 

��:�r�l
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glao.. Send JOT Clirc'U/ar •• 

Q U E E N '" CO. 
Optical and ScielnUJI;: IflStru

ment Works, 
707,077, 707,078 Precious metals, treating rebellious ores 

Gas or other pipes, pressure reducer for, of the, W. F. Downs . • . . • . . . . • . 0 • • • • •  707,214 NE"w' YORK : 59 }'ifth Ave. PHILADELPHIA, PA. Geyer & Prime . . . . . . . . . . . . . . . . . . . . . . .  707,318 Press. See Filter press. _____________________ _ 

1 0 1 0  Chestnut  Street, 

Gas producer, L. L. Merrifield . • • • . • • • • • . . 707, 1 46 Printing machinery, S. G. Goss • . • • . . . . . •  707,100 Gate, H. P. Egedal . . . . . . . . . . . . . . . . . . . . . .  707,218 Printing press, S. G. Goss . . . . . . . . . . . . . . . 707, 101 
Gate, A. M. Lance . . . . . . . . . . . . . . . . . . . . . . . . .  707,431 Printing presses, adjustable and throw-off Glazed structure, J. H.  Steffey . . . . . . . . . . .  707,175 roller track for, A. W. Fritz � . . . . . . . . 707, 313 (Hov€', J. C.  Allen . • • . . . . . . . . . . . . • • • • . • . . • 707, 069 Propellers of ships, means for housing, J. 
Gluing machine, W. F. Epperson • . . • • • . . .  707,219 Hamilton . . . . . . . . . . . . • . . • • . . . • . . . . . . . .  707,411 Glycolic menthyl ester, Hofmann & Call- Puller. See Weed puller. . sen . . . . . . . • . . . . • . . . . . . . . . . . • . . . . . • • . .  707,110 Pulley mechanism, re'versing, Darling & El-Golf ball, A. T.  Saunders . . . . . . . . . . . . . . . .  707,263 lenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,396 Grain, etc. , apparatus tor drying, cooling, Pump, hydraulic·, W. Wagner • • . • • •  , . . • . . . 707,284 or otherwise treating, G. H. Hess, Jr . •  707,323 Rail fastener, C. M. ReM . . • • . • • . • • . . . . •  707,257 Grain separator, C .  Otto . . . . . . .  , . . • • • • • • • 707, 251 Rail j oint, D.  H. Noble . . . • . • • . • • . . . . . • •  707,447 Grave filler, U .  H .  Deering . . . . . . . . • . • • • • • • 707,503 Rail joint, O .  S. Weddell . . . . . . . . . . . . . . . .  707,471 

•••••••••••••••••••••••••••• 
• SO R I a E R Points , nicely tempered • • • ., . Knurled sleeve nickeled. • • Length, . • 'itS. $" with • 
.

' 
, short point, 9 . • In.: with lOng • 

• PrIce 45c. �Sit pOint, 12 In. • 
• P'" Oatalogue of Fine Tools free. • : l.H8� STARRETT f.�i3, Atho l .  rr.As�". : 
•••••••••••••••••••••••••••• Gun carriage, O. Behnke . . . . . . . . . . . • . • • • .  707, 376 Railway, combined overhead and under-G un carriage, Dawson & Buckham . 707, 398, 707,399 ground electriC, D. S. Bergin . "  . . . . . . . .  707,075 C Gun carriages, combined axle seat and Railway joint, T. L. Watts . . . . . . . . . . . . . .  707,468 TH E E U R E K A  LI  P shield for, Lauber & Stock . . • • . . • • • •  707, 432 Railway rail joint, E. R. Avery . . . . . . . . . .  707,494 Harne fastener, E. G. Bennett . . . . . • .  , . • • • •  707,497 Railway signal, automatic, Emerson & Hammer, pneumatic, C. K. Pickles . .. . . . . . .  707,350 Hovander . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,405 Hammer, pneumatic, H.  J. Kimman . . . . • •  707,515 Railway Signaling apparatus, J. D. Taylor . 707, 182 Hammer, pneumatic power, H. F. Massey. 707, 246 Railway Signaling apparatus, selector for, Handle bar support, L. S. Kallajlan . • . • . • 707,514 J. D. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 180 Hanger. See Door hanger. • Railway switching and signal interlocking 

Harvester, beet, W. Gary . . . . . . 0 • • • •  ' • • • •  707, 097 apparatus, J. D. Taylor . . . . . . . . . . . . . . .  707, 181 Harvesting machines, finger bar for, J. F. Railway trains, elpctric block system for, 
Steward . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,400 J. T. Hambay ' . . . . . . . . . . . . . . . . . . . . . . . .  707,226 Hat brims, machine for trimming curled, Razor, C.  Freitag . . . . . . . . . . . . . . . . . . . . . . . .  707,223 F. C. Craw . . . . . . . . . . . . . . . . . . . . . • . . . • 707, 392 Rheostat or heater, electric, H. P. Ball . .  707, 194 Hat, ventilated, J. Wolbrecbt . . . . . • . . . . . • 707, 486 Rheostats, electric . heaters, etc . ,  resistance 

Heating apparatus, I. D. Smead . . . . . . . . . . .  707,364 for, H. W. Leonard . . . . . .  : . . . . . . . . . . .  707,244 Heating boiler, sectional, E. O. Haskins . .  707,229 Ribbon and stock supporter, J. H.  "'Thit_ 

The most useful &rticJe ever invented 
tor the par pose. Indispensabla to Law
yel's, Editors, Students, Bankers. Insur
ance Companies and business men gen. 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes, of 100 for 25c. 
'1'0 be had of all bOOksellers

! 
stationers 

and notion dealers. or by mai on receipt 
of price. Sample card. by mail, free. Man. 
Wi�

t
tl��� Vox<J.;�'Wn�::A':ld��e

y. 

Heel nailing machine, B. }\ Mayo . . . . . . . .  707, 144 tington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 479 Heel nailing machines, means for detaining Rice hulling machine, J. B.
. 

Cornwall . . . . .  707,211 Mannt'actory Established 1"81. or releaSing top lifts in, E. A. Lougee. 707,143 Rock cutting apparatus, F .  Lobnltz . . . . . . . .  707, 128 Hoisting bucket mechanism, A. Wirsing . . . .  707,484 Rod reel, B .  H. Gedge . . . . . . . . . . . . . . . . . . . . .  707, 31 7 1 LEAD PENCILS, COLORED PENCILS, SLATE Holder, H.  P. Jones . . . . . . . . . . . . . . . . . . . . .  707,234 Roof, ceiling, and Hoor construction, B .  PENCILS WRITING SLATES, INKS, STATIONERS' Hominy, meal a nd grits drier, W. L. Bur. McDou"all . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,250 RUBBER' GOODS, RULERS, ARTISTS' COLORS. ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 384 Rotary engme, W. F. Stanley . . . . . . . . . . . . . .  707, 174 Horse protector, R. M. Sebree . . . . . . . . . . .  707,1 66 Safe, burglar pro?f, D. Neale . . . . . . . . . . . . . .  107 ,344 78 Reade Street New York, N. Y. Horseshoe, F. Sheeley . . . . . . . . . . . . . . . . . . . .  707,454 Sand and producmg same, artificial, J. A. • 
Horseshoes, ice· sandal for Hat, I. G .  Shinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 170 G R A N D  P R I Z E ,  Highest Award , PARIS, 1 90 0 . Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,417 Sand blast apparatus, A. G. Warren . . . . . . .  707, 527 Hot air furnace, T. J. March . . . . . . . . . . . •  707,437 Sash weight, Beckwith & Lamphere . . . . . . . .  707,197 BOGART GAS ENGINES Hydrocarbon vapor burning apparatus, Sash, window, E. Heroux . . . r • • • • • • • • • • • • •  707, 106 A. B. Macklin . . . . . . . . . . . . . . . . . . . . . . .  707,517 Sawmill set WOrks, J. Walton . . . . . . . . . . . . . .  707, 370 Ice, etc. ,  apparatus for elevating or convey· Saw slabbing machine, twin, E. E. Thomv..s 707,184 Ing and transferring, E. A·
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to 707,489 
Screw cap closure, H. J. S. Hall . . . . . . . . . .  707, 320 
Screw cutting die, C. J.  Jackson . . . . . . . . .  707,233 

Image projecting apparatus, C. W. Car· Scythe snath bending machine, G .  M. Fenn 707,221 
men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,084 Seal, car, J. N .  Brunner . . . . . . . . . . . . . . . . . .  707,083 Ingot mold, J. E. Sweet . . . . . . . . . . . . . . . . . .  707,279 Sealing machine, bottle, H. T .  Gay . . . . . . .  707,316 Inhaler, J. H. McCulloch . . . • . . . • . . . . . . . . •  707,445 Sewing machine, chain stitch, H. J. Han-Insulating joint for pipes, Cleland & Mur- cock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 22 7  ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,303 Sewing machine, lOCk stitch shoe, A. B. Insnlator for electric wires, T.  F. King . . . .  707, 429 Fowler . . .  0 • • • • • • • • • • • • • • • • • • • • • • • • • • •  707,094 Joints for intersecting wires or rods, form- Sewing machine take up, F.  W. MerriCk . 0 707,145 lng, J. C. & W. J. Pope . . . . .  ; . . . . . .  707, 352 Shade adj ustment, F. H. Knapp . . . . . . . . . .  707,240 .Tournal bearing, I. Metzger . • . . . . . . . . . . . .  707, 147 Shade holder, adjustable window, Hewes Keyhole guard, F. H.  Bos . . . . . . . . . . . . . . . .  707, 381 & Bittner . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 707,413 Knob attachment, W. S. Bartholomew . . . .  707,375 Shade support, E. A. Livet . . . . . . . . . . . . . . .  707,433 Lace. electrodepositing metal OIl, J. A. Shaft coupling, R. W. Scott • • • • • • •  o • • • • • • 707,453 Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,306 Shaft coupling, power, O .  Rudd . . . . . . . . . .  707,357 Lace macblne, C. Martin . . . . . . . . . . . . . . . . . .  707, 436 Sharpener, C.  F. Brown . . . . . . . . . . . . . . . . . .  707,08.;l Lacing hook, W. A. Dunham . . . . . . . . . . . . . .  707,090 Sharpener, knife and penCil, L. Johnson • . .  707,11l:S J,udders or the Ilke, antisllpplng foot for,  Silo, Lacey & Fuller . . . . . . . . . . . . . . . . . . . . . . .  707, 123 A. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 238 Skirt protector, J. Cathreln . . . . . . . . . . . . . . . . .  707, 387 

Douhle �ylinder, 50 h. p. 
and upward. to 500. PARRAR &. TREP�, 
Steam Engine &. 
Boller Works . . . .  

5 4  to  56 Perry Street 
BUFFALO, N. Y. 

Oatalogue on ApplWation, 

WE L, L DRIL�I.G 
Machmes 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wells in any kina. of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, siinple · and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. Lamp, carbureting, G. Wedderbul'Il . • • • . • . • 707, 190 Skylight, E. J. Hulse . . . . . . . . . . . • • . • • . . . .  707,419 Lamp, electric arc, C.  L. Bundy . . . . . . . . . •  707,3&1 Smoke and spark preventing device, W. s. If Y W th Be La h d D ill Lamp, hydrocarbon, G. R. Stillman . . . . . . .  707, 177 Hughes . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  707,332 OU ant e st t e an r 
J,amp, incandescent electriC, E. S. Gardiner 707,099 Smoke consumer, L. E. Morgal . . . . . . . . . . .  7

7
0
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1 CHOCKS Lamp, incandescent g a s ,  G. Tresenreuter . .  707, 185 Smoking pipe, A. S. Speirs . • • • . • • . . . . . . .  Lamp sockets,· machine for molding iucan- Snow plow, cylinder rotary, H.  H. K ryger. 707, 121 descent, C.  A. Chase . . . . . . . . . . . . . . . .  707, 299 Solder for soldering aluminium, J. C. Web-Lathe, J. L. Osgood . . . . . . . . . . . . . . . . . . . . .  707, 155 ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,470 Leather skiving macblne, J. W. Poole . . . .  707, 351 Soldering iron, J. C . Covert . . . . . . . . . . . • .  707,212 Leer, Naysmlth & Reese . . . . . . . . . • • • . . • • .  707,343 Speed. are exceeded hy vehicles, apparatus Leg improver, H.  A . .. Rhonemus . • • . . • . • • .  707,258 for indicating when certain predeter� Leveling machine, J. J. Heys . . . . . • . . • • . •  707,414 mined, A. F. Polllevillaln, (dlt P. I..evellng rods, extension fitting for, G. S. Villain) . . . . .  ' " . . . . . . . . . . . . . . . . . . . . . .  707,254 
Goodale . . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  707, 225 Spinning apparatus, yarn, G. O. Draper . . .  707,215 Liquid fuel burner, R. Halley . . . . . • • . . . . .  707, 510 Spinning or roving machine, W. V. Threl. Liquid separator, centrifugal, W. W. Marsh 707, 132 fall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 462 I�oading or unloading device, lumber, W. Square, engineer 's, W. Chesterman . . . . . .  707,301 Sauntry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 162 Stacker, pneumatic, J. H. Elward (reissue ) .  12,022 Locomotive driving wheel, L. H.  Kenyon . .  707,R35 Stamp affixer, E .  A. Bienenstok . . . . . . . . . .  ,707,198 Locomotive pedestal, T. E. Collins . . . . . . . . .  707,u02 Stamp tappet, C. C. Rueger . • • . . • . . . . . . .  707,259 Loom stopping device, W. T.  Lucie . . . . . . . .  707, 130 Steam boller, H. A. Duc, Jr . . • . . . . . . . . . . . . .  707,216 Magnetic separator, A. Dings . . . . . . . . . . . .  707,088 Steam boiler, water tube, A. Mehlhorn • • .  707,440 Mall bag catcher, G. W. Smith . . . . . . . . . . . .  707,267 Steam trap, J. Bonar . . . . . . . . . . . . . • . . . • . • • •  707,295 Mail bag receiving and deUvering appa- Steering machinery, A. B. Brown . . . . . • • . • .  707,382 ratus, A. P. Hauss . . . . . . . . . . . . . . . . . .  707,412 Stock tank, W. C.  Wright . . . . . . . . . . . . . . . .  707,530 Mail receiving and delivering mechanism Stones, etc. , apparatus for separating, J. for railways, F. H. Burr . . . . . . . . . . . . . .  707, 500 C. W. Stanley . . . . . . .  , . . . . . . . . . . . . . . .  707, 173 Match, C.  M. " Bowman . . . . . . . . . . . . . . . . . . .  707, 080 Stones or mortar, composition for making, Match box, combination, C.  St. Jacques . . .  707,277 J. Loewenthal . . . . . . . . . . . . . . . . . . . . . . .  707, 129 Measuring the degree of pxposure to lig-ht, Stove, portable, E. C. Leonard . . . . . . . . . . . .  707,243 Instrument for, F. Schoeler . . . . . . . . . . .  707, 164 Stove. force draft attachment for, S. J. Mechanical movement for nut ma J.ring or Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,188 other machinery, Burdict & Candee . . . .  707,202 Strap. See Picker stick strap. Medical electrode, G. G. Marshall . . . . . . . .  707,438 Street cleaning machine, J. Tliello' . . . . . . . .  707,367 Metal dressing machine, Stiker & Burton . .  707,272 Surveying and reconnaissanoe instrument, Metal dressing machines, slide for, Stlker J. C. Sal a . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,161 & Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,273 Swinging gate, Reames & Heffingtoa . • . . . .  707,256 Mllling machine .teed mechanism, Fox & Switch stand, J. J. Soh rag . . . . . . • . . . . . . . .  707;360 Lund . . . . . . . . . . . . • . . . . . . . . . . . . . • • . • . • .  707,095 Tablelock, nedestal ext�nslon, E. Tyden . 707,186 Mirror, adjustable, M. H. Moss . . . . • . • • • • . • 707, 151 Tablet, manifolding, B. F. Hoard . . . . . . . •  707,511 Mixing machine, E. Ruttkamp . • • . . • • • • • . •  707,261 Telegraph keys, autoinailc circuit closer Mixing machine, J. H. Elward . . . . . . . . . . . . . .  707,404 ter, 1. E. Folsom . . . . . . . . . . . . . . . . . . . . 707,312 

BUY 
WESTCOTT'S 

S t r o n g e s t 
Grip, Great
est CapacifllJ 
and Durabif.. tty, Cheap and Acc'UTate. 

1Y:'���ta�'!� i�llsh?;:'��' S:':.,!h'orUG!n!: FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

t�:�n���:b�n:li��En;:;lt�!rt�grl,lg:r::�����������fs 1 cent per hour. Spnd for l ists inc]udlng Stereopticons, Moving Pictures, Slides and Microscopes. 
WILLIAM!!!, BRO WN & EARLE, 

Dept;. 6, 918 Chestnnt St .. Philadelphia. 

Beauty of Design 
Is one (of the desirable features 
about OUl en�dne which hal' not 
been deve. ped so mu'h by other 
makers. V\o e have the usual ad. 
�fB��'�� 0:0�1Z;;�;t�:�8

e
�3���� 

]ooks, wbich makes an Ornament 
of your Power. Send for full par
ticulars and new booklet givIng 
sectional view. 
HARDY MOTOR WORKS, Ltd. 

Port Huron, .H1.h. 

143 . �- ---. 
Telephone receiver, L. Mellett . . . . . . . . . . • . •  707,441 
Temple attaching device, F. G. Hlr"t . • • . 707,109 
Tent, J. P. Nelson . . . . . . . . . . . . . . . . . . . . .  707, 347 
Threshing machine attachment, J. G .  

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tie plate, C. S. Shallenberger . . . . . . . . . . . .  . .  
Tile, E\ R. Lawrence . . . . . . . . . . . . . . . . . . . .  . 

707,287 
707,362 
707, 125 

Tile setting or removing apparatus, H .  
Schmidt, J r .  . . . . . . . . . . . . . . . . . . . . . . . . •  707,264 

Tire for vehicle wheels, spring, B. C. 
Shearman . . . . . . . . . . .  ' "  . .  .' . . . . . . . . . . .  707,169 

Tire, vehicle wheel, Belledin-Gras & de 
Mondran . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  707, 378 

Tool holder, S. Welter and J. Armstrong . .  707 , 472 
Towing mechanism, canal, S. W. Wood . .  707,52H 
Toy boat, E. E. Mitchell . . . . . . . . . . . . . . .  707 , HI; 
Toy pistol, C. F. Paulus . . . . . . . . . . . . . . . • . • 707,252 
Tram protecting rollers, safety ball for, 

E. Raus . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  707,255 
Trolley, P. E. Loree . . . . . . . . . . . . . . . . . . . . . .  707,338 
Trolley lubricator, P. E. Loree . . . . . . . • . . •  707,339 
Trolley wires, automatic line catch for, 

G. R. Floyd . . . . . . . . . . . . . . . . . . . . . . . . .  707,222 
Trousers supporter, J. D. Aiken . . . . . . . • . . .  707, 192 
Truck side and center bearing, car, E. 

Cliff . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  . . .  707,208 
Tube expander, H. M. Barr . . . . . . . . . . • • . . 707,292 
Type bar for matrix plates, master, J. 

R. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  707, 523 
Type chase for making matrix plates, J. 

R. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  707,522 
Typewriting machine feeding attachment, 

M. S. Eylar . . . . . . . . . . . . . . . . . . . . . . . . .  707,220 
Typewriting machine ribbon fastener, F . 

O. Garrison . . . . . . . . . . . . . . . . . . . . . . . . . .  707,098 
Umbrella, folding, A. and F. Schaefer . . . . .  707,451 
Umbrella runner, Kenney & Fogler . . . . . . .  707,237 
Valve, J.  H. Koch . . . . . . . . . . . . . . . . . . . . . .  707,3.37 
Valve, automatic, N. Curtis . . . . . . . . . . . . .  707,395 
Valve cushioning device, E. Rost . . . . . . . . .  707 , 1 60 
Valve, equalizing, P. Whiting . . . . . . . . . . . .  707,476 
Valve mechanism for steam carriage burn-

ers, R. H. White . . . . . . . . . . . . . . . . . . . . .  707,478 
Valve motion, G. M.  Schwend . . . . . . . . . . . .  707,452 
Valve, quadruple, P. Whiting . . . . . . . . . • . . . •  707,477 
Valve, safety, Wishart & SeideL . . . . . . . . . .  707,485 
Vehicle body, motor, Charron & Girardot . •  707,206 
Vehicle steering mechanism, locking device 

for, C.  S. Van Wagoner . . . . . . . . . . . . .  707,464 
Vehicles, brake for pivotal running gear of, 

W. Wiedinmyer . . . . . . . . . . . . . . . . . . . . .  707,481 
Vending machine, coin actuated, F. 1\1. 

Sears . . .  " . . . . . . , . . . . . . . . . . . . . . . . . . .  . 
Wagon body litter, G. H. Wade . . . . . . . . •  
Wagon running gear, F. H.  Pickard . . . . . •  
Waist former, long, .T. C.  Kimsey . .  " . . . . . . .  . 
Wall and bricks for same, masonry, A. H. 

707,524 
707, 466 
707,520 
707,2Rll 

Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707,444 
Washp'lUer, G. Leeson . . . . . . . . . . . . . . . • . . .  707 , 1 2n 
Washing machine, T. H. C. Beall . . . . . • . . . .  707. 072 
Washing machine, J. 1\1. Lawrence . . . . . . . . .  707 ,242 
Washing machine, O. Guitar . . . . . . . . . . . . . • •  707, 409 
Watchcase, E. Kuhn . . . . . . . . . . . . . . . . . . . . .  707. 4�0 
Water distribution, O' Neill & Gordon . . . •  70"/, 448 
Water heater, T. L. Phillips . . . . . . . . . . . . .  707, R49 
Wave detecting device, Shoemaker & 

Pickard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  707. 266 
Weed puller, J. A. Whelan . . . . . . . . . . . . . .  707, 475 
Weight motor and governor mechanism, 

W. D. Bell . . . . . . . . . . . . . . . . . . . . . . . . . .  707, �77 
Wheels and the product thereot, molding 

spoke, Dickerson & Gordon . . . . . . . . . . . .  707 ,211 
Whips, butt loading for,  H. W. Larsson . 707 , 1 24 
Window screen, O. Ouellette . . . . . . . . . . . . .  707,449 
Wire machine, harb, Gauerman & Pryde . .  707,315: 
Wire stretcher, Shinn & Herbert . . . . . . . . . .  707,526 
Wood, preserving, T. Giussani . . . . . . . . . . . .  707,224 
Work carrier locking device, J. Hormby . •  707,::t27 
Wrench. See Nut wrench. 
Wrench, R. J. Cosseboom . . • • • • • • • • . • ; • • •  707,391 

DESIGNS. 
Bed case, folding, C.  L. Gamer . . . . . . . . . . . .  36, 01 9 
Box or carton, F. Goetz . . . . . . . . . . . . . . . . . . .  36,01 6 
Button hooks, paper cutters, or similar ar-

ticles, handle for, T. W. Foster . . . . . . .  36,010 
Coffee or tea pot, H. Nutrizio . . . . . . . . . . . .  36,014 
Curtain, lace, A. ·Burgess . . . . . . . . . .  36,020, 36,021 
Mirrors, brushes, or similar articles, back 

for hand, L. C. Porter . . . . . . . . . . . . . . .  . 
Plate, souvenir, L. Wohltman . . . . . . . . . . . . . •  
Ring, A. Becker . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toilet boxes, mirrors, or similar articles, 

36, 012 
36, 013 
36, 009 

back for, T. W. Foster . . . . . . . . . . . . . . . .  36,011 
Type, font of lower case printing, Nadall 

& Barnes . . . . . . . . . . . . . .  ' . . . . . . . . . .  . •  36,017 
Type, font of upper case printing, B. 

Nadall . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . . . . . . . .  36,01 8 
Zither body, C. E. Brown . . . . . . . . . . . . . . . . .  36,015 

TRADE MARKS. 
Ale, gInger, Standard Bottling & Extract 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,81 0 
Ammunition, certain named, Peters Car-

tridge Co. . . . . . .  . . . . . . . . . . . . . . . . . • .  . •  38, 801 
Beer, Independent Brewing Association . . . . .  38, ft. H) 
Beer, lager, Independent Brewing Associa-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boots and shoes, F. M. Fargo . . . . . . . . . .  . 
Bread, C. F. Schupp & Son . . . . . . . . . . . . .  . 
Cocoa and cocoa preparations, Kakao-Com-

pagnie Theodor Reichardt, Gesellschaft 

38,808 
38. 7!l� 
38,816 

mit, Beschrankter Haftung . . . . . . . . . . . .  38, 815 
Coffee, Woolson Spice Co . . . . . . . . . . . . . . . .  38,814 
Cotton thread, New England Cotton Yarn 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,789, 38,790 
Gas burners, G. Bray & Co. . . . .  . . .  38, 826, 38,827 
Gas burners, D. M. Steward . . . . . . . . . . . . .  38,828 
Hat cleansing compounds, Riverside Chemi-

cal Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,796 
Heels and soles, for boots and shoes, elastic 

or cushion, F. W. Whitcher & Co . . . .  R8, 791 
Inks, writing, Carter's Ink Co. . . . . . . . . . . .  38, 797 
Lamps, incandescent electric, National elec-

tric Lamp Co. . . . . . . . . . . . . . . . . . . . . . . .  38,825 
Leather, Beggs & Cobb . . . . . . . . . . . . . . . . . . .  38,7!l5 
Medical compounds, certain named, G .  R. 

White . . .  . . . . . . . . . .  . . .  . . . . . . . . . .  . . . . . .  38,799 
Medical compounrls, certain named, Farb· 

werke, vorm. Meister, Lucius & Brun� 
Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,800 

Medicine., laxative, Prunetta Pharmacal Co 38,802 
Mohair, alpaca, and luster wool linings, 

E. G. Williams & Co. . . . . . . . . . . . . . . .  38, 788 
Paper bags and wrapping paper, Eagle 

Paper Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,818 
Periodicals. Phelps Publishing Co. . . . . . . . .  38, 81 7 
PhotographiC goods, certain named, Century 

Camera Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pumps, hydraulic air, Cleveland Faucet Co. 
Razor strops, A. J. Jordan Cutlery Co . . .  
Razors, knives, scissors, and shears, A. I�. 

Silberstein . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  . 
Rheumatic cure, liquid, F. J. A. Wall . .  
Salves, H. Welch . . . . . . . . .  0 • • • • • • • • • • • • • •  
Shoes, children 's,  '\Vatson Plummer Shoe 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shoes, leatber, Anglo·Saxon Shoe Co . . . . . . .  . 
Silks, dress, Liberty Silk Co . . . . . . . . . . . . . .  . 
Spectacle and eyeglass frames and mount� 

Ings, certain named, Dupaul, Young Op-

38,819 
38,829 
38,824 

38,82:1 
38,80!l 
38,798 

38,792 
38, 794 
38,787 

tical Co. . . . . . . . . . . . . . . . . . . . . . .  38, 821 , 38,822 
Tablets for blood and nervous disorders, 

Pearson Drug Co. . 0  • • . • • . . • . . • . . . • . •  
Tonic, F. L. Beggs . . . . . . . . . . . . . . . . . . . . .  . 
Tonic, Independent Brewing Association . .  
Tonic, blodd, M. D. Perkins . . . . . . . . . . . . .  . 
Typewriter ribbons, Miller, Bryant. Pierce 

C<>. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vinegar, H. J. Heinz Co. . . . . . . . . • . . . • . . • 
Whisky, J. G. ' Lltz . . . . . . . . . . . . . . . . . . . . • .  ' 
Wines and brandies, Siegel-Cooper Co . . • . .  
Wood flooring and hard wood and bass· 

wood ceilings and shingles, hard, Wis-

38, 804 
38, 806 
38, 807 
38,805 
38,820 
�8,81:1 
38,811 
38, 81 2 

consin Land & Lumber Co. . . . . . . . . . . . .  38,830 

LABELS 
"A Pocket Hat Luer, " for hat luers, C. E. 

Sackett . . . . . . . . . . . . . . . . . . . . . . '. . . .  9,393, 9,394 
(Contmued on 'P(YJe 144) 
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" AMERICA'S 

SUMMER 

RESORTS " 

This is one of the most complete publi

cations of its kind, and will assist those 
who are wondering where they will go to 

spend their vacation this summer. 

It contains a valuable map, in addition 

to much interesting information regard
ing resorts on or reached by the 

NEW YORK CENTRAL LINES 

A copy win be sent free, post paid , to any ad-
w.e8t�i�T�ei����r�fWi!;�:�;:��mXg�it�efl:: 
York Central & Hudson River Railroad, Grand Central Station. New York. 

MAXI M U M  POW ER-M I N I M U M  COST. 
I f  you use a pum p for 

beer, lard. acids, starch, 
p et r o l e u m , brewer's 
mash, tanner's li q uor, 
cottonseed oil or fluids, 
bot or cold. tblck or tbln 

T U�;W'JTt;:Rgy
e
v�� P 

wblcb doe. the most work at 
���8l���te��P���ebe ��P�t 
any desired speed. Perfect-

�kn���a��er���.
paC:re

a
:t� ��::��r�l3.

ab
b';ital��ed}r�� 

TABER P U M P  CO. ,  32 Wel l s  SI. ,  Buffalo,  N . Y . ,  U . S . A . 

TRUSCOTT MARINE 
MOTORS. 

T h e  simplest, 
most powerful,  and 

speed (l��:.l::.:t 
engines 

of their class upon 
tbe ma.rket. 

Made �ingle, double, and triple 
cyJinder. both two and four 

cycle, ranging from 1 to 40 H. P. 
catalog f(Yl' the asiDing. 

Trnscott Boat Mf!. Co . , 
ST. JOSEPH, MICH. 

JUST $1 buys best bell outfit b uilt. Easy 

�:nfe��e�P W':�el�n up-to-dat.e con
Bells, a2c.; dry batteries, 15c.; push buttons. 7c.; [n8u. 
lated wire, ale. lb.i lamps, 35c. Write fO.r price list 

LIBERTY ELECTRICA L SUPPLY C O .  
136 Liberty S t . ,  New York 

-��-

" W O LV E R I N E "  
Gas and Gaso l ine  Engines 

STAT I ONARY and MAR I N E .  
"Wolverine" i s  the only reversible 

MarineGas Engine on the market. It Is the lightest enJ<lne for Its 
power. Requires no licensed en� 

glneer. Absolutelusafe. Mfd. by 
WOLVE R I N E  MOTOR WORKS, 

12 Huron Street. 
Grand Rapids, Mich . 

G A S O L I N E 
E N C I N ES 

Marine & Stat i o nary 
from 1 -4 to 1 6  H. P. 

A tboroU!'(hly satisfactory engine at 8 moderate price. Write for catalogue. 

THE CLIFTON MOTOR WORKS. 
2SS E. Clifton Ave., Cincinnati, O. 

I S  YOUR BAOK WORTH 

$ 1 .50 P 
Our Trimmer gets along walks and curbi"!lS 

and around flower-bed,. and shrubs, where the 
lawn-mower won't cut. 
\\�lll you do it in the old back-breaking way 

with sheep-shears and scissors ' No I Use the 

" Oanton " LawnTrim mer 
wor:t1����I��=���o�

d
�fd����::l� 

O n ly Costs $ 1 . 60 
It�!�k�: ):���u

:l
t
��� 

the grass fly. 
TilE (JANTON · (JO., 

1220 Eo Fourth St., 
CANTON, - - Omo. 

50 Y E A RS '  
EXP E R I E N C E  

TRADE: M ARKS 
DE:SIGNS 

COPY RIGHTS cle.  
Anyone s_ending a sketch and descriotion may 

quickly as�ertain our opinion free wbether an 
invention 18 probably patentable. Communica
tions strictly confiden tisI. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn &. Co. receive 
special notice. without charge. in the 

Sti¢ntifit Jfm¢ritan. 
A band80mely iIln8trated weekly. LarJ<e8t clr
entation of any scientific journal. Terms, $3 8 
,.ear ; four montb '. '1. Sold by an new8dealers. 

MUNN & CO . 36 1  Broadway, New York 
.... clI OIIot, '-;  F 8t. WaablJll$On. D. C. 

Scientific American. AUGUST 30, 190� . 
. .  Anglo-Egyptian, " for cigarettes, D. J.  

Vlasto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 9,386 
"Baby Ease, " for medicine, T. P. Mar-

sball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 390 
"Dr. �lurri ' s  I ron-Nerve PIlls, " for mpdi-

dm_" Altine Chemical Co. . . . . . . . . . . •  9, BS!) 
" ' Bat-a-Biscuit, " for cereal fomi, f� roc('l's' I Specialty Co. . . . . . . . . . . . . . . . . . . . . . . . . 9, 387 
" El Diwo , "  fur cigars, A .  t;utierrez Co. . 9, 384 
" Hatch ' s  Biscnit, " for biscuits, Bangor Bis-

cuit Company . . . . . . . . . . . . . . . . . . . . . . . . .  9, aSS 
"La CilltilIO. " for cigars, A . - C. Henschel 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 , 385 
"Olympia Shoe Cu. , "  for shops, 'Y. Edel· 

stein . . . . . . . � . . . . . . . . . . . . . . . . . . . . .  . . . •  9, 392 
" Roycroft Liniment, " for liniment, M. R. 

Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,391 
" The Electric Dyspeptic Pad, " tor thera· 

peutlc apparatus, Electric Dyspeptic 
Pad Co. . . . . . • • . . . . • . . .  . .  . .  . .  . .  . .  • . . . .  9,395 

PRINTS. 
. .  A Cool Bearing, " tor frictionless bear .. 

Ing metal, Frictionless Metal Co. . . . . .  551 
" Best on Earth, " for frictionless metal, 

Frictionlt�ss Metal Co . . . . . . . . . . . . . . . . . 562 
" Wine tbat Maketb Glad tbe Heart of 

Man , "  for c.hampagne, G .  Rutledge . . . .  550 

A printed copy of tbe speCification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the iu
ventors for any of the inventions named in the fore
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 

NEW BOOKS ETC. 
We have received from the University 

of Colorado the first number of a ·  new publica
tion entitled "University of Colorado Studies ." 
This first number, at least. is equal to any of 
the scientific publications issued by the 
universities in the East. It has the additionai 
merit of covering a very wide field. In this 
first number, for example, are articles on elec
tricity, chemistry, mathematics, celestial me
chanics, metaphysics and psychology-surel y 
a range of subjects not often found in one 
publication. We wish the "Studies" all  POS
sible success. 

CHEMICAL SOCIETIES OF THE NINETEENTH 

CENTURY. By Henry Carrington 
Bolton. Washington, D. C. : Pub
lished by the Smithsonian Institu
tion. 1902.  8vo. Pp. 15 .  

D r .  Bolton h a s  supplemented h i s  Biblio
graphy of Chemistry by a complete list of 
chemical soc ieties of the nineteenth century, 
in which are listed practically all organiza
tions of · importance, devoted to chemical work. 

THE CAR MOTOR. ITS NATURE, USE. AND 

MA N AGEMENT. By Sir Henry Thomp
son, Bart. London and New York : 
Frederick Warne & Co. 1902.  110 
pp. ,  3 illustrations. Price $ 1 .  

The distinguished author o f  this l ittle vol
ume has written it from practieal experienc e  
with h i s  own automobile. a 6 �;" horse power 
Daimler. The book forms an excellent ele
mentary handbook of convenient pocket size, 
containing considerable desirable information 
from an owner who has had experience in 
driving a gasoline carriage. The rights of the 
automombil ist on the road. arid the methods 
pursued by the English constables in catching 
"scorchers" are thoroughly discussed, while an 
appendix of routes within 400 miles of Lon
don is by no means the I�ast valuable feature. 
Considerable matter of legal interest will be 
found in this small volume. besides the con
cise instructions mentioned as to driving the 
ditIerent kinds of motor ear. 

A BIBLIOGRAPHY OF THE ANALYTICAL CHEM
ISTRY OF MANGANESE. 1785-1900. By 
Hp-Dry P. Talbot and John W. B rown. 
Washington : Published by the Smith
sonian Institution. 1902.  8vo. Pp. 
vi.-1 24.  

A fitting supplement t o  Dr. Bolton's Biblio
graphy of Chemistry is this latest addition to 
the Smithsonian miscel laneous publications. 
Messrs. Talbot and B rown have reviewed Dr. 
Bolton's work and· selected that portion of the 
bibliography bearing upon the qualitative de· 
tection and quantitative separation and deter· 
mination of manganese for the · use of analyti
cal chemists. From the year 1830 on, however, 
the authors' work has been entirely independ
ent. 

PLATTNER'S MANUAL OF QUALITATIVE AND 
QUANTITATIVE AN ALYSIS WITH THE 
BLOWPIPE. Translated by Henry B. 
Cornwall, E.M.,  Ph.D., assisted by 
John H. Caswell, A.M. Eighth edi
tion, revised after the sixth German 
edition by Prof. Friedrich Kolbeck, 
New York : D. Van Nostrand Com
pany. 1902.  8vo. Pp. xi-463. Price 
$4 net. 

There probably has never been a better hook 
prepared on the subject of blowpipe analysis 
than C.  F.  Plattner's admirable manual. The 
present edition, which is the eighth American 
edition. should be welcomed by students for the 
reason that It has been thoroughly revised 
after the latest German e·dltlon. thus bringing 
the book well up-to·date. The adoption of 
modern chemical notation and the omission of 
superfiuous or antiquated tests considerably im
prove the work. Spectroscopic methods which 
properly do not belong In a book of this char
acter are also omitted. Dr. Kolbeck, to whom 
the last German edition is due, was assistant 
to Ol'. Richter, the unsurpassed master of 
blowpipe analysis and editor of tbp early Platt-

I ner editions • 

THE FRANKLIN  DY NAMO ��� 5 0  Watts, 1 0  Volts, 5 Ampt res 1 . 3 (0) to 4.01.:0 revolutions. Set. of mate-(I . . . rtals, finlsbed parts. comP
.
let

. 

e macbines . 
.lfor amateur construction - very efficient. 
Will drive a dental engine. sewing ma.
chine or small lat he ; run as a generator, 
will furnish current for six 6-candle 

ru. FRANKLIN h����·$ltslft"w�i�fo�c'fr·cJfa�i9. COID
Model Sl\op 

Parsel l  & Weed . 1 29 · 13 1  W. 3 1st 51. ,  N .Y. 

USE GR INDSTO N E S ? 
(f 80 we can SUppty you. All 'slzee 
mo u n ted and u n m o u n t e d ,  always 
kept in stOCk. R9member, we ma.ke 8 
specialtyof selecting stones for al1 spe. cial purposes. I:T'" Ask for cataloQ'Ut 
The CLEVELAND STONE CO. 

2d Floor. W i l s h i re ,  Cleveland, O. 

IROQUOIS MACHINE COMPANY . �lallufactl1re under patO:lnts 
Improved Universal, Plain, fJiSl�, Face 

G RI N D I N G  M A C H I N E S  
W I RF: DRAWING MAIJUINERY 

QUIET RUNNING 
Is only ON E of tbe advantnlles to 
be gained by usinJ< 

New Process Pin ions 
instead o f  lDetal pinions. Our cata-
10l/ue will teU you otbers. Write 
for It. We also make Metal Gears. 

� Mil len's � 
fren(h Satin Jr. 

The STANDARD blue print paper of the world -not the ordinary kind but a perfect paper for pbotol<raphic work, perfectly made and perfect
ly packed In seal en tubes. Tbe deligbt of tbe 
/l.f0fessional and amateur PHOTOGRAPHERS. 

war�"rf�;�u'l[\�[o1��t}�: ��Sj;:e�cgo���l� and onr other photographic specialties. 

THE NEW PROCESS RAW H I D E  CO., - Syracuse, N. Y. 
THE J . C. M I LLEN ,  M. D. ,  ">- Denver, 
PHOTOGRAPH I C  C H E M I CAL CO. ,  ">- Co lo. 

THE NEW MARSH MOTOR CYCLE 
Model 1902. Price $175. 

A Gasoline Motor made with crank-disk, shaft in one piece, extr& strong bearings, exhaust val ve mechani�m entirely within base perfect lubrication, secured against dust, carburetter of the float: feerl type wblch bas reached the greatest perfection. This Motor Cycle is tbe latest acquisition In tbe art. Made of the best materfal, simple and perfect in every detail. Constructed by blgh skilled experts in every department and Is witbout a peer. Full descriptive circular on application. 
MOTOR CYCLE MAN U FACT U R I NG CO.,  Brockton, Mas •• , U.S.A. 

SELECT A PEN 
Suitable for your handwriting from a sample card of 12 leading num-bers for correspondence. sent postpaid on receipt of 6 cents in stamps. 

SPfNCfRIAN PfN CO. 
349 Broadway, New York. 

Economical 

e=-�- ----- - � - � - �:--s 

IiJ 

JJllJlN'lsJllNE ___ _ 

J. H. 

EveryMechanic 
Should Own It. 
Montgomery .& Co.'s  Tool Catalogue 
wblcb 18 tboroU!'(bly ur-to-date. 704 
l>'We'ii't 

a
�y

d ��f���t.s�:�ts. 
MONTGOMERY & CO. , 105 Fulton St., N e-,w Y ork City. 

FOR 
GUNSM ITHS, TOOL 
MAKERS, EXPER I· 
MENTAL & REPAIR 
WOR K ,  ETC. 
From I).ln. t o  13-1n. swinJ<. 
Arran.ed for Steam or 
Foot Power, Velocipede 
or Stand-Up Treadle. 

Semd for Cataloy" •• 

;��,���!. W. F. & J NO . BARN ES CO . 

, 
Established 1872. 1999 Ruby St., ROCKFORD, ILL. 

oIJe Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

one O L DS M O B I LE 
RUNS EVERYWHERE 

Nothing to Watch but the R.oad Ahead. 
Our new red catalog Illustrates and describes \t In detail. 

THE PRICE IS RIGHT 

OLDS MOTOR WORKS. DETROIT, MICH. 

The most marvelous metal polis" 
in tbe world. 

Contains no ACid8 or anything injur
ions to the Metal or Hands. Produces Ii wonderful brilliant lnstre 
��ck�IO:�d �ftPEte:i8��n\ Zinc, SHver, 

A few rubs and the article Is band-
so

Wrlrn�r�r�g�'bands or leave depo-
sits in corners or surface of the metal. 

Will restore burnt or rusty lII ickel on 
Stoves to Its original l ustre. 

Put up in cans at prices as foHows : 
�Iii��Il�ea�fri��l.?�ol3,'!.':;'ti �tle 
direct to J. C. PA U L  & CO., 

�9 Dearborn St .. ChlcaKo. 

GAS ENGINE 
IGN ITERS 

for Marine. Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
IheE.C�Wo��v�., 'J1���na�i?O 

? ? ? • • • 

What Do You Want To Buy? 
We can teU you where to buy anything you want. 

Write us for the addresses of manufacruren in ANY line of business. 
Novelties. Sp<>..dal Tools, Machinery, Equipments, New Patent LABOR SAVING DEVlC!S. 
MUNN '" CO. , PubUahera of the SCIENTIFIC AMERICAN, 36 1 BROADWAY, NEW YORK. 
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EA,RN MORE Study In spare time. 
W e  t e a c h  y o u 
what you need to 
know to earn more 

in  your own business or another. Engineel'illg-, 
Draftini' A l't, A I'chi tectu re, llIi1lillg, illctal
W:�lkee�r������c. �tenogl'aphy, .J OIl .. na1i �])h 

"\Vrite for free catnlogue 6, with full particulars. 
� Spec ial Viscount�<; lVo'W • .At! 

T H E  C O N S O L I DAT E D  S C H O O LS ,  1 5 6 Fifth Ave . ,  N .  Y .  

RHODE ISLAND COLLEGE OF 
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H I " T'; Ttl (· ( J J( R Jo;>il'O N lmN'l'S.  
N a m e s  and "\ddress J l l l l s t  tll" ( 'O I ll PH IlY a ll I t ' tt ( ' l'S 1) 1'  

1 1 0  n t t l ' l l t i o l i  \\' i l l  i I! '  ll ;t iti t !W l'l · tn .  T h i s  is rot' 
ol lr  i n f ' H' I l l ; 1 l ion a nd I H I!: fnr ptlh lkat io l l .  

AGRICULTURE and M ECHANIC ARTS References to fo ,.n"·, ,  " ,. l k k s  0 "  "", ,\< ' , 'S slw"ld �ivp 
KINGSTON , R. I .  Inqu

(f;\�� \ ;�or�1::�'\\:�.\I·:�dIJ��7( �·.:; :'S
(
\\II�!Y>i:(:\ ;;;l \ : J I�;

'
171�:i:t I.H' A tech

,
niC�l -Seient.t�c col�ege for young ID;ell and y(�ullg I J'1' IH'a tl'd ; C01Tl

,

'SP

,

Ol ltli'l I t:-: w i l l  iWH I' i l l  llI i
"
, , 1  tha t

, 

w?�?en. C�mrse.s 111 �gnc�l.ture, ).�ec
�

a1llC�
��rt

'lrn<;l �,l��i SllIU(! :l I l SW(' I'S 1'I!t l l J i I'" l in \. a I i t t l, '  I 'PsI · ' l l'el i ,  : l i l l i ,  
����C�l���r�t�l��e ��:��S�l'B�s�

l 
f>�e�arat��. 'b;.- tl,IOI1,�h �n: ( , l Idt: l.l \· ' (. l� to, l' t ' � ) I Y  '-: :  

,
:t I l  dtll l ' !' . I�.'-� 

pal'tment. Dormitories. 'l'uition free, Send for I l lus- iI, t t t  I ( H  I I I  t I l l s  w pa l tl l l E I l l ,  ( ,1 ( 11 TlI I1l"lt t . tk .  
trated catalogue. hH; t.II ,I 'I l , .  . Young m e n ,  are you sati:;fied with your present position and income, 

or would you li ke t o  know more , be more important in the world's work 
and make more money ? T h i s  is an age of speCialists. Take u p  som e sp ecial study 

and master it ; t h en the world wil l pay well  for your se rvice s . J. II. \VASI-IBUR·N, Ph.D.,  President. BUY���(,(}n7:: I I ���I I,U I {.'(�1\\I�;����S( '\\"illl? h:� rt��lll� ; l i�h(� t l ; t (��;�I;� 

,� TELESCO P E:;'ND F OR C A TA I..O G U E  
W. &  D. M O G E Y. . . B AYO N N E  C I T Y. N . J  

RESTFUL SLEEP 
In CR.IUP, 011 the 'Yacht and ' at HOIHe. 

"Perfection" Air Mattresses, 
C U S H I O N S  and PILLO"VS. 

Style 61. Camp Mattress with Pillow attached. 
Also showina- :\lattress deflated. 

Clean and Odorless , w i l l  not absorb moisture. 

Can be packed in small space when not in use. 

IJ"T SeJul for l l lust1'ated Catalogu.e. 

nc1ti L'( 'Sst ' ,"; of  hotlst 's IllH l l llfH(·t l l l ' ing or ca l'I'.r i l l �  
tht' t-i:l I lH' , . 

Special Written Information on m:! ttt ' I'S of I H ' i'sol i a l  
1'tltJl('l' thall g·" l 1 l..'l'a l int l ' l'Pst eH ll Ilo t h( ,  t 'xllt'ctet l  without l " t 'IllUl l I ' l'atiol l , 

Scientific American Supplements I't ' ft' ITet l  to lUay bt.' 
bad at  the olll t ' { ' . Pl'iet ' 10 CI 'nts ('acb ,  

Books rpft' lTt'd tu III'ollllltly supp l it'd ou recei llt (.f 
price. 

Minerals �H'Ht for examina tioll should bl� dist i l lct ly 
marked or laupled 

( 8 668 ) A. M. asks : 1. I have made 
1l l o t o )' des c ri iJed i l l  � 1 ' l'I' Ll'� -'I E X T  ).; 0 .  n -J. l  and i t  
I " l1nS perfe c t l y  a :-;  a m o t o r .  b u t  wi l l  not generH t e  
any (' u r re n t  w h e n  drh'en a s  a d y n a m o .  I t  i ;;; 
sel ' i (>s wound. I l l pa�p l e t  m(' know t lw l·enH�dy.  
A .  � m a l l m o t ( ) l'� \'P l' .V o f t e n  Hre n o t  \vollncl � t ) 
r h a t  they w i l l  <, x(· i r e  r h e i r  own fi e l d s  und tl"'" 
{ ' a n not be lIs('d H :O;  dynamos. pX( 't:'vt by d i sl'OIl
n e d ing the fie l d  and u s i ng a battery to exdte 
t h e  fi e l d .  :.' .  Wou l d  thpn' be any p m e t l c a l  way 
to run i t  o n  1 1 0 - vo l t  a l teJ'n a t i n g  l ighting dr
I ' u i t ·, A .  :\' 0 .  

( 8 669 ) H. M. W. write s :  We under· 

Perhaps yon are tied down hy c i r c lllllsta n c e s ,  a n d  can not spare the tilne or tnoney neces .. 
sary to go to a technical  t rain i n g-sc hool -then let the school come to you a The study room 
is your own h01l1e.  T h e  study hours are w h atever time you c a n  give to it. Your lesson 
papers are e xantined a wl corrected by college professors , and everything is made c lear, 
interesti n g  and easy. If you act quickly you can ta k e  advantage of (Jur corres pondence 
course and secure a techni cal educ ation for ahnost nothin g .  By vote of the Tru stees of the 
Atnerican Sc hool of Correspondence we have for some time been issuing to deserving 
young men a l i mited n u m b e r  of 

FREE SCHOLARSHIPS. 
These s chola rship s p rovide a f u l l  technical education in Electrical,  Mechanical , Loco

motive, Mari ne and Stationary Engineering, Heating, Plumbing and Ventilation - 7vitlwut 
clla r.£(f' fo r t li ition.  O f  course n o  i n stitution c ould be expected to continue suc h an offer 
indefi nitely ;  we t h e refore announce that this offer wil l be 

Withdrawn September 30th. 
App li cations for sc h ol a rship s postmarked l ater than September 30th can b e  acc e pted only 

at regular fees ($50.00) . Students awarded sc h ola rs hi ps will be expected to bear t h e  expense 
of po.stage a n d  te xt-boo k s .  Full instruction given in Mechanical Drawing with each course. 

Exaluination credits count toward I)egree in r(�sident technical school. 
For Information and Jla lldb{!{!k gi7'ing Cfllt rS('S, IIfdlzods, Te rms, etc . ,  address tltt! Registrar. 

AMERICAN SCHOOL OF CORRESPONDENCE, 130STON, MASS. 

,"ECHANICAL FABRIC CO. ,  PROVIDENCE , R .  I .  stand thHe b a n  <' a , i l y  p r e p a red paper wh k ! !  DRINK PURE W  ATER· I  c�:rI.,� lp�oc!��!�r s�u��Da�o�a��w;�; �few 

GROUND  FLO O R  
IHI RAND GOLD MINING (0. 

may be uspd fo], the finding of  the nega t i v (' 
and posi ti \'P po les of an E' l e c t r i c  w i r e .  "' j 1 1  
you k i n d l y  inform l i S  how to m a k e  t h i H  papPI '  
and w lw t lw l' i t  will  k E'ep ' f  "'e o n l y  WiHh for 
a Hilla l l  <jll a n t i t y ,  A ,  "'e give below t wo 
methods fol'  t h i s  pu rpose, uoth of whkh al'� 
easy. F' i l' � t  Ill etliod : Disso l ve sodium s u l phate . 

You ean't pOSSIbly get see.(�s or fore1gn par.tlCle� 11UO the dullars. 'Vrite for Corporation la.ws, blanks, by-laws mOlltl l when you use a " �llcdek el' � '  udJustahle f.!l�ar(l anfi form:s to PH I LIP LA WHE�CE, late As:s't Secretary and tilt�r on your ('up or glass. h tine for Iced f1nnks of Htate, Huron, Beadle Co., South Dakota. ��-}{2����1)f��$.l:t,.�e ��e�:r��e��
l
��·�ut�r�l��.)�': 

S N E D E K E R  & P O L H E M U S  . • • . .  N Y A C K .  N .  Y .  MATCH f;r/',t:ft���g�fhC�?i���',.f,;St.;b'h�caii�1J.'�.'�: 
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:�\:)�u'� �;:�f �:\�� (:I�I�';�t��.�: (

i
)� �����: I . S Hun Io rh dp and of � t a r(>h. To dissolve the i 

s t a  ITh th{� wa tel '  must be IwatC'd, :-)oak w h i t e  
b l o t t i n g  p a p e r  in t h i s  s o l u t i o n  a n d  dry i t .  
C' u t  i t  i n t o  s t r i p s  of  a n �' c O Il y e n i e n t  s i z e .  a I 

R A I N  B O W  M 0 U N  T A I N h a l f  i n c h  by two inches is s u i ta b l e .  Keep the 

WANTED I 
REPRESENTATIVE I 

Business men wanted for cities of 10,000 and over 
to open exhibition parlors or stores for the di8-
play and :sale of our 

P U Z Z L E : :: tll��t:.1, ,��6S·�:rt���k«t�e���
k 

'
e
m 1 

B O O  K S l :: ii�2a�OA�
l
1e����As :��Zl�i�g�e:::,' 

1 Price 1 0c.  each, 4 for 30c., postpaid. 

I H o m e  S u p p l y  C o . ,  Oept. 5 6 , 1 3 2 Nassau St .. New York. 
I Print My Own Cards 

I . Circulars, newspaper. Press, $3.00. Larger size, Sl�.OO. �Ioney Shver. 
i Big p r o fi t s  p r i n t i!lg for others. 

Owns six full claims flOOxl,5UO feet each (over 120 aeres) on 

paper in a dl'Y p l a c e  su c h  a s  a tin box o r  a "KEYLESS CLOCK." 
Ii:!'��l �1��a��i:�e�kl�1���nfiOl�;�t�·k!I:�1i�ge ��f�)e��\\��o��:e�.$A�� �'l�f(?h h!� g l a � �  b o t t l e .  To U Sl�. l110isten a s t r i p  and 
lJain in p lace the two pules upon i t .  nearer together 

Ju�t being in tr( ,(]uced to  the public. Clocks are 
self-Winding unf1 run a year wit b out atIent.ion : 
no one will buy key wound elock!'; when tbey �ee 
and have an opport.unity to buy t.he. latest 1 hing ; i 
full line of I:\amples HOW ready ; parties having :fOOl) 
and upward to invest and ab il i ty to manage call 
secure agency for cities not already taken ; partie� 
making arrangements now will bave name appear 
in our advertisement-so Address rebc TTll ited titates 
Clock ( '0. ,  executive offices, No. 40.::' Broome �trf1et, 

rl'ype sPtting easy, rules �ent. Write 
fo;:- eatalog, pre:sse-s, type, paper, etc., to 
factory, The Press Co.,  M e r i d e n ,  C o n n . 

DIVIDENDS f1'om JA NUARY, 1 902, 
to J ULY, 19 02, $6311,0110 on $4. ORE. 

A 40-st.amp mil l  wil l (Tush t"ltough of OUl" ore in it (by to yield a 
DAIL Y nWO:UE OF $2,4.00. 00, 

�f}Il:tl t.o :{6 per (�ent., per a.nnllm IIpon par \':l lue of the total eapitalizatirm . 

FOR DEn':U"l')[E:'; T  Pl�RPOSES. 
FOR L \ :.;T_\U.J.\-t,; :\[ACHIXERY, 

\Ve offer a li lflite ( i Hmonnt flf stock at the low price of 

0 1'  farther apart. aeeo nling to the v o l tage of 
the current.  A dark spot will a jl )l�ar a t  t he 
posiftin:  po l e , �econd method : J ) issolve 1 5  
grains o f  pheno l - p h  t a l e- i n  i n  a h n l f  ounce et 
c ornmon ako11 0 1 .  DissolYe also ::.!O g r a i n s  o f ' New York. 
s o d i u m  s u l p h a t e  in 4 oun('es of w a t e r .  Souk I.�;;;;;�����;;_;;_;; __ ;;;;;_;;;;;;;_;;_;;_���;;_;;_;;,.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.<! 

----

li quid and solid blacking are given in SUPPLEJ\lEX'l' i Nos. 1 2 1 3  and 1 239. Price 10 cents each. For sale i by l\1unn & Co. and all newsdealers 

�� �� T Y P E  W H �E L S .  MODELS  L EX PERIMENTAL WORK. SMAL1.I'MCHINEtn" NOVELTIES Ik ETC. MEoW YORK 5TENCIL 'NORKS 100 NASSAU a T  N;'� 
blotting paper i n  the first s o l u t i o n  and drain 
off the supet 'f!uous l iqu i d .  Then soak i t  i n  the 

TEN CENTS P E R  S HARE (Pal' Valu e) second s o l u t i o n  and dry i t .  Afterward t reat $ 1 . 00. 
I CE lU A C H I NE". Corliss Engines, I.h-ewers' 

and Bottlers' llIachinel·Y. l.�HR VI lII'ER M FG. CO., b1JI-J Clinton Street, �Ii1waukee. \Vis .  

Exper imenta l & M ode l  Work '1'" ","uee ,hm' al t id, pdce, ",I"" " [,tiou,< ,houl" ,,, fo"",,,,I,,, 'm- i t  i n  the same manne l' a s  i n  the first method.  
:��i8i�

(
\�:��

t.
�<; the nl::xt :l.1 J ()t1l1ent wil l be Hmeh hig-her in price . :--ito,·k A red spot appfial's a t  the 'H ('lI(J fi rr' p o l p .  

01r. &; advicejree. Wm. Gardam & Son.45-51 Rose St.,N.Y. 
RA P I D L  Y TO PA R .  

W e  will senti you 
LATEST MAP O F T H U N D E R  M O U NTA I N ,  J UST O U T .  

For prospectus and lnformatiou aiJout the insta J l tlfelit plan applY to tht' COlllpany's Fiseal /\;.:en ts, • 

T H E  M U T U A L  S E C U R I T Y  & T R U S T  C O M PA N Y ,  
Minin,e: Department, R o o m  1119, 

279 Ueurborn S treet, _ a a a a _ a C htem.lto, Ill. 

d U ST P U B L I S H E D  

Practical Pointers 
For Paten tees 

Containing Valuable Information and Advice on 
THE SALE OF PATENTS. 

An Elucidation of the Best )let.hods "Employed by the 
Most Successful Inventors in Handling �rheir Inventions. 

By F, A. CRESEE, iU. E. 
1 52 Pages. Cloth. Price, $1.00. 

THIS is the most practical. up..t0-date book pub-
t��t��t !������

r
:�;I�re�f1�t���,���t� ��:geX;� fnl Inventors in hancl l inu- their patents. It i s  

written expressly for  Pat �ntees by a practical 
some OfJtb�e�

t
g�i ��c���s��rj�v�\;(��r�

h
o� ���

e
J�;t.l

Ce of 
- It- gives exacth that information and advice about handling' pat.ents that shouW be possessed l)y every Inventor who would achieve success by his ingenuity, and will save the cost of many expensive experiments as well as much valuable t.ime in reali:dng from your inventions. It contains no advertisements of any description and is published in the interests of the Patentee 

alone, and its only object is to g-ive him sucb practical 
information end advice as will enable him to intplligent
ly handle his patent successfully, economically and profitably. 

It gives a vast amount of valuable infcrmg,tion along 
this l ine that can only be acquired by long. expensive 

p
!f:�?nce in realizing from the monopoly afforded by a 

IlTSend Jor Descriptive rircnla'r. 
M U N N  &. C O . s 

Publishers, 36 1 Broadway, New York. 

( 8 6 7 0 )  A. S. writes : Our M. E. Church MODELS & E X P E R I M E N T A L  W O R K .  
steeple of F reeport i s  about 1I:i O  feet high. i s N O V ELTIES & PATENTED ART I C L E S  InventionB develope�. Special Machinery. 
s l ate roofed or covered and the top consis ts Manufactured by Contract . Punching iJ ies. Specia l .\1a. E . V.  BA I L LAR D , Fox B ld g . . Frank l m  Square,  New Y ork.  

o f  a s h e e t  iron ornament some 1 2  or 1 5  feet : 
i ch inery ._� Kon���� ...Ii Bro . . 181 ����::��:. Clev�land , ( ) . A VICOLA JJR UGUA YA . - Prest . . JOIIJ\T A. Sl\rITH, ' . . . ,  . . ; NEW Y O R K  � H O P l' I N C '  ' bl . d �lontev ldeo, K America, needs catalogues of fowls. pine the ehurch IS o f  b l' l e k .  The steeple

. 
has been i �xljeriellCed J�d�': 8��I�f�lrS�ir�n��r, buiI1in��  ... iI�(�uha.tors .anrt all s.or.�s ;,f ute,l1si lR fer a com-

s t t'u('k and badly damaged by l ightnIng w i t h in lUR�. LOItD,  41 'Vest 24th �treet, �ew York City . hl�(��l��)�C6r���)i�������!�;��H�8��'���i'�11��ftr���\���rf�; 
3 years,  a l though it stood for :!O odd ,Ypal's ------

---.--.--.. �-.- --------� - , carrying eggs and fowls to town . Plans for a dairy €S� 
before i t  \\'a "  ti r s t  st l'lH'k I t  is  though t O\' VOLNEY W. MASON & CO . ,  ' tabI Lshl1}ent for butter and cheese makinO',. to milk claily (: .- . . . ,. . . . F '  ' P  C & l frum 1.;)00 to 2,000 cows. Catalogues Of appTOp!'lUte 
some t h a  t t he l a rge numbe t· of overhead te le - rlctlOn u l l eys ,  l utches E l evators motors, freez!n" apparat.us. machiI.es and utensils there-
phone wires that go right by the churdl and P R O V I D E N C E , R .  I .  _W_lt_h_,_W_l_t_h_I_'r_lc_e_s_. ______________ _ 
the tf'lpp hone station just a('ross the street I r;ri�;;r.:nr::;r. 
tend to a t t r a n  light n ing. which s t rikes the I st�e(l l e  fir,t.  it being a ('onsiderably

. 
hig�\er 

D L H O LD1E:N 
.REAL ESTATE TRUST B'LqG PflILA., PA  

potnt . H o m p  ( ontpnd t h a t  p roper hgh t n lng - � -----

rods wou l ,l jJ l 'event damage. w h i l e  others D RY I N G  M AC H I N ES .  s· ;an�i�!\�n�:.L
, RSEGEALEO' ICE MACH INES 

c la i m  that l ig h t n i n g  I'ods aJ 'f" in('apable 
of carrying tIlt' gTPHt a mo u n t  of electri-
city f m'm ing sudl a bolt o f  l ightning. A. 
1. 'Ve should n o t  dare to h a v e  a b u i l ding 
with a n  iron to p dis('onneet(�d w i t h  t he e a i'th 
meta l l i c a l l y .  '" is this "hu r('h spi t·e .  I t  is  an 
invitation to a v i s i t:  of the l ightning. The 
lofty 'Yashingtoll �Ionument.  i n  'Ya s hington, 
was struck a n d  d a maged tig i t s  metal tip was 
grounded hy a l ightning rod, since which it 
has been repe a t e d l y  struck, b u t  without dam
age,  S u i t a h l e  l ightning rods c e l;t a i n l y  are of 
s e l'vice in protect.ing a b u i l d ing. 'Ve should 
snppose t h a t  tlw t e l ephone wires were a par
tial proteetion to a neighborhood. 2.  I s  i t  a 
fact that no s u (, t ion pump wi l l  p u m p  or draw 
a greater height t h a n  :l:l 'h feet before entering 
the p liinp. 0 1' .  in other words, before pa.ssing 
through the v a lves ? I f  watpt' can be raised a 
gL'eatel'  height hy SUdl a pump befol'e it passes 
through the pump v a l ves ean you tell  what I distance it c a n  lw d r a  \vn and what rauses the 
l im i t  i f  the,'" is  an,' ' f  A .  A l if t ing. or as it 
i s  sometimes e a l l f'd.  a suction pump, can l'a i R (, 
water no more than 28 to 30 fee t .  Theoret i 
c a l l y  34 feet is  the l im i t  to which t h e  pressure 
of the atlnosphere ean p u s h  water u p  a tube 
with a vac u u m  abovp the water.  No pump 
can exhail s t  the a i l' above the water perfe e t l y .  
h e n c e  no pump can get wate<' 34 f e e t  a b o v e  t h e  
level o f  the water below. 'I'he pump l i ft s  t h e  
a i r  off the water in the p i p e : the a ir outside 
the pipe pushes on Uw wa tel' in the well and 
pushes it up into, the partial  yacnum in the pipe 
below the valve of the pump. For this see 
any text book of physics under pumns in pneu· 
matics. 

( 8671 ) �\. J. T. : Use zapon celluloid 
lacquer for chandel i e r  work. 
by n s ing the p roper solvent. 

It can be reduced 

SEE fi R S T PA E. S( IE.NT l r I (  AMER 1 CAN SE.PT Z 1 3 9 13  

R E A D Y  T H I S 'W' E E K . 

Twenty-Third Edition Revised and Greatly Enlarged. 

Ex erimcntal 
Sc ence Geo:': :�';:;'i", 

2 Octavo Volumes. 

l , lOO Pages. 900 llIustrations. 

Cloth Bound, Postpaid, $5.00. 
Half Morocco, Postpaid, 7.00. 

Or Volumes Sold Separately : 
Cloth, $3.00 per Volume. 

Half Morocco, $4.00 per Volume. 

EXPERIMENTAL SCIENCE is so well known to many o f  our 
readers that i t  is hardly necessary n ow to give a rlescription of 
this work. Mr. Hopkins decided some months ago that it would 
be n ecessary to prepare a new edition of this work in ord er that 
the many wonderful discoveries of nlodern times might be fu11v 

described in its pages. Since the last edition was published, wonderftll 
developments in wireless tel egraphy , for exatnple, have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to m ake it  thoroughly up· to· date, and with 
this object in view some 200 pages have been added. On account of the 
increased size o f  the work it has been necessary to divide it into two 
volullles, handsomely bound i n  buckram. I t  may be interestin g  to note 
the following additions that have been made to these voltllues" : 

Volume I contains in addition to a large number of silupIe, well 
illustrated experiments, a ful l  description of a U H. P. electric motor 
tnane expressly for illustration in this edition of " EXPERIMENTAL 
SCIENCE." It is an ENCLOSED SELF-REGULATING electric motor for a 
! I O  yolt circuit. It can he operated by a current from a 110 volt lam p
socket, yielding a full 7{ H. P. , or it may he used as a dynamo, furnish
ing a current capable of operating three 16, candle power, no volt incan
descent lalnps. The construction of the nlachine is perfect enough to 
admit of enlarging or reducing its size if desired . 

Volume II contains mnch on the general subj ect of electricity. 
besides new articles of great importance , Among these the subj ect of 
alternate current machinery is treated, 'Vireless Telegraphy and Tele
phony receive attention . Electrical l\Ieasurillg Inst ruments, The Electric 

Clock, The Telegraphone, Experi ments in High Volta�e, The Nernst Lamp, and Measuring the Heat 
of the Stars ore all thoroughly illustrated and described . 

The u nprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students , experimenters and all others who desire a gen eral knowledge of Physics or Natu
ral Phil osophy. 

SEND FOR DESCRIPTIVE CIRCULAR. MUNN & CO.. Publishers. 3 6 1  Broadway. New York. 
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W I X T O X  T O l: R I X G  (.'AII .  
It contains the simplest, most practical ami bo'!st constructed motor manu

factured or sold in Amt:rica. Our nt.'w catalog scnt upon request. 
The W i nt o n  Motor  Carriage Co .• C l ev e l a n d ,  0 . ,  U .S.A. NRW YORK. CHICAGO. BOSTON, PHILADELPHIA. 

Thls ls a 
R O LLER 
BEAR I NG 

Scientific American. 

ST RENCTH 
Twenty·five years ago In acquainting jewelers with the 
strength of the Jas. BOBS Stiffened Gold Wat,ch Cases. 
an en4-erprising salesman llsed the method here shown. 

Jas, BOBS Cases are still the strongest cases made. As 
good as solid gold in appearance. Better than gold in 
wearlD� quality. Less tban solid gold in cost. In .. 

lAS. BOSS s'::'tJ::rI Watch Case 
there is a layer ot very bard composition between an 
Inside and outsidA layer of solid gold reducing the cost 
ot the case , and adding greatly to its strength. 

BOSS Cases are guaranteed to wear for 25 years: are 
recognized as the standard, and Bold as such by &.11 
jewelers. Write us tor a booklet. 

. The Keystone Watch Case Company, Philadelphia. 

By This Mark 'D You Know Them 

AUGUST 30, 1902. 

The G ROUT Fulfills the 

expecta tion 

of the , STEAM I CARRIAGE 
i 8���T 

purchaser 

who desires 

the 

G R O U T  B RO S  . .  
O R A N G E ,  MASS. 

THE MOST MODERN AUTO 

ELnORE AUTOMOBILES • 

Practical, Durable 
Efficient. Easy to 
��e��� °:6ou

a
;le ��l 

i n d e r  m o t o r ,  
smooth gliding rno 
tion. 2 models, 1800-
$1500. Get furtber 
Information free. 

S AVAG E Only H atn merless Repeat- E L M O R E  M A N U FACTU R I N G  CO., C lyd e ,  0 . . U . S. A. 

ing Rifle in the World. HI��v���ment I C�����; A�M���!�� 
of SPORTING R IFLES ! ASBESTOS F I BRE OFFICE, ST. PAU L  B U I L D I N G  

for  Man ufactu rers u s e  220 B 'way, New York. 

. Not a GRINDING Machine Constructed to shoot Six Different Cartridlres. 
i Ever,. ]'ART noll •• Adapted for GRIZZLY BEARS & RABBITS. �g J>iain bearings and caged .303 and 30-30 Caliber. 

J E.SSO P·S ST E E LTHB[E�r.r'; 
f O R  TOO L S, S AW S  E TC. ' 

W� .J E S.SOP '" so�s t:g 91 JOHN ST. NEW YORK. 

" roller bearin� rub and 
.; grind. Send for circular. 

AJlIl."rfcun Uoller 
U("orlng Co . •  32 Binfonl St . .  Ho>:1'o:"l, l\l ASS. 
K. FRANKLIN PETl:mSON, 

TilE "A. U. 11 . " '  (·XFOI.n}�J). �?�')Il�
a
l\;�r�\V��!��gl>e�k 

DIXON'S 

(JRArH ITOL[O 
An all around lubricant for Cylinders, Engine 
Slides. Chains, Gears. Etc. of AutomObiles. 
It is made of pure vaseline and Dixon's No. 635 
Grapblte. It is equally useful for general use. 

Sma!! Sample Free. 

JOSEPH D IXON CRUCIBLE CO. 
Jer�ey City, N. J. 

$ 7 50 
" YUnO·C A RBON. 

20 per (·("lIt. Grndes. 
100- 11ne Gasoline Tonk. 
gUO· lUte 'Vater Tank. 
900 lb�. 6 11. 1'. Actual. 

Write for CataJogm:. 
FRIEDMAN A UTOMOBILE CO., 

S E. 'Villi Buren Street. ChlcBJl'o, Ill. 

T H E V I CTO R 
Steam Pumps 
��:;.gil�C�t�Sl ����,

e
&! ;o����' t�fs��:�� 

tanks or tires. 
Capacity of Water Pump, 3 gallons per min

ute against 200 pounds boiler pressure. 
PRICE, $30.00 EACH. 

L:fc���hf�
m

C'.;' , �tv"
e 

���ne 
a
8g�

t
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leadinjZ manufacturers of steam carriages. 
OVERMAN AUTOMOBILE CO . .  

7 East 42d Street, New York. 
Send for lllustrated Circular. 

NfW fNGLAND WAT(HfS 
have a world·wide reputation 
gained by results as accurate 
timekeepers. We make all 
sizes anu stytes. We sell only 
complete watches. Catalogs 
sent on request. 

T H E  N E W  E N O LA N D  WATCH CO, 
37 & 39 )1,aiden Lane 131 Wabash Ave., 

New York Chicago. 
VJaus Bpreckels Building, San FranCisco. 

Orient Motor Cycle. 

Fitted with the New Orient 3 H. P. Motor. 
Speed over 40 Mlles per hour. 

Tbe Most Powerful Motor Bicycle In tbe World. 
Write f<Y1' POJrticu!ars. Agents Wanted. 

WALTHAM MFG. CO., Waltham, Mass. 

Every Rifle thoroughly guaranteed. 
Write for new il lustrated catalogue A. CHARTER ENG I N E  

SAVAGE ARMS CO .. Utica, N. Y •• U. S. A. USED A N Y
A 

PLAbE 
Manufacturers of SAVAGE !llagazine and Magnetic Hammers. Send for Circular. 

. ��R ;;�y ;:�RPOSE ------ Stat ionar ies .  Porta b l e s .  Saw i n g  O u tfi ts ,  

I s I A l l  varieties at lowest pnces. Best Railroad 

I H§�S���G;s�?li�:SG;s�'br.�mg�e. S JJ! C a 0 S Track and Wagon or St09k Sc,,:le. pade. S&na for lUustTat<a Gataloq.'" am.d TesU· ,... U ���n�
�

a
�'h���18.1fi

������,I¥����.I��c. ����8e monials, and ;state Your Potv(!,r Needs. 

Money. Lists Free. CHICAGO SCALE Co . •  Cbicago, Ill. CHARTER GAS E N G I N E  CO . . Box 148, STERLING.  ILL. 

F IFTEEN MILLION BARRELS OF CEMENT A YEAR NOW 

Ground in th o G ri ff i n M i l l  
A N  R EC O R D  U N PA R A L L E L E D  

O F  A N  U N PA R A L L E L E D  M I L L 

NOTE . -In addition to the large number of Griffin Mills in use wherever Portland Cement is made, 
the following concerns are now installing additional ones : 

ASSOCIATED CEMENT MANUFACTURERS OF ENGLAND. 
LEHIGH PORTLAND CEMENT Co., . Ormrod, Pa. 

" H i t "  Mitchell Ind 

CENTRAL CEMENT Co. , • • • • 
GLENS FALLS PORTLAND CEMENT Co., 
ALPHA PORTLAND CEMENT Co., . . . 
lOLA PORTLAND CEMENT Co., 

: : • Wellst';n, 0: 
• • Coplay, Pa . 

Glens Falls, N. Y. 
. • .  Alpha, N. J. 
. • . lola, Kansas. 

! 
� f 

TEXAS PORTLAND CEMENT Co • • • • • • • Dallas, Texas. 
CAYUGA LAKE CEMBNT Co., . . • • • • • Ithaca, N. Y. 
NATIONAL PORTLAND CEMENT Co., • • • .  Durham, Onto 
SANDUSKY PORTLAND CEl\fENT Co., • • • .  Syracuse, Ind. 
NEWAYGO PORTLAND CEMRNT Co., • . .  Newaygo, Mich. 
GREAT NORTHERN PORTLAND CEMENT Co., Baldwin, Mich. 
MIDLAND PORTLAND CEMENT Co., • • • • Bedford, Ind. 
BONNEVILLE PORTLAND CEMENT Co., • . • Siegfried, Pa. 

If the Griffin Mill wasn 't the greatest cement grinder the world has ever known , these large works, 
would not now be placing additional mills.  Full particulars cheerfully furnished. 

B RA D L E Y P U LV E R I Z E R  co., 

A lll e r i c a n  S u ccess S e ries 
" Improvement the order of the age " 

A rigid test of every part is the best guar
antee of the whole great 

Hon. J. H. BROMWELL 

Congressman from Ohio, on Committee of Post 
Offices and Post Roads, formerly wrote and taught 
stenography. 

Success. 
The Smith Premier Typewriter 

American Success Series in Book Form.-At the end of thi. year, the Smith P remier Typewriter 
Company will publish a handsome booklet containing pictures and brief bio graphies of twelve successful 
A mericana who have profited by their use o f  stenography or typewriting. These books will be mailed free 
only to per.ons who send us their names and add resses, with request for same. 

The Smith Premier Typewriter Co . •  N.\Y:V��� A. 

BOSTO N 

Fre e Tuition in the 
Koda.k. Correspondence 

School of Photography 
to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of .. Picture Taking and Picture Making." 

Circu!a", lJ:J/ mail 'l(:P01� requut. 

F-ASTMAN KODAK CO. 

Po.ochester. N. Y 

B R ISTO L ' S  RECORDING INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Volt
meters, .Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and ��liaht. Wtn pay for themselves. 
Ev€ry instrument fully guaranteed and 
sent on ao days' trial. ;-T Sendjor Giret£. 
lars and Specimen Chart. 
The Bristol Comnany Waterbury Conn 

SILVER !lIED A L  PARTS EXPOSITION. 

I,:;;;:;=;:==;:=� R ide a STEFFEY MOTOR CYCLE 
You can convert \'ollr bicycle tnto a ptal!

tiCal 1\Jotor Cycle 'for a !ml&il cost. We 
have motors frOm 1� to 3 H. P. for Auto, 
Stationary or l\brine, or will furnish the 
castings from which to build them. A tw()r 
cent sts��;SFE y'lt;iJ"G: CO. , 1I!!5!!:5;;!;!:;:;;.,.;;.;;""...:!:.!!II 2720 Brown St ... t, Phlladelphla, Pa. 
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