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'iHE TRUTH' ABOUT THE BELLEVILLE BOILER. 
Why is it that the French engineers of the Messa

geries Maritimes have pronounced the Belleville boil
er an unqualified success, and Englishmen condemn 
it as a costly failure? The boiler, it is true, is a 
French invention; but patriotism alone never per
suaded Frenchmen to introduce it in the navy. More
over, the Independent Boiler Committee, whose recom
mendations the British Admiralty largely followed in 
adopting the boiler, had decided in no uncertain terms 
that the Belleville was the best boiler on the market. 
And yet, despite this strong praise from an unbiased 
jury, the boiler has sometimes failed in a way that 
could not but occasion uneasiness. 

In the current issue of the SUPPLEMENT, Mr. Archi
bald S. Hurd very carefully analyzes the problem 
which has confronted the British Admiralty, and has 
proven quite conclusively that the varying success 
which has attended the use of the Belleville boiler in 
France and in England is to be attributed to two 
causes-the one British variations from the inven
tor's designs, the other British �nfamiliarity with the 
working of the boiler. 

It might be supposed that, having deci'.:!ed to adopt 
the Belleville bOiler, the experience of trle lIf,-entor 
would have been drawn upon by the Admiralty. Moved 
largely by Parliamentary .objections to the use of a 
French invention in a British warship, however, the 
Admiralty thought it expedient to modify the plans 
to sui� the British ideas. Workmen, utterly ignorant 
of the niceties of construction learned by the French 
makers, blindly began the building of the boilers for 
the navy. In France welded tubes had been em
ployed. In England solid-drawn tubes were substi
tuted. Other alterations were made of questionable 
merit, all Qf which increased the cost of the boiler at 
least one-third. 

Ships equipped with boilers made after a pattern 
which . '\V�s. probably unsanctioned by the inventor, 
were placed in commission with an engine-room staff 
that knew little or nothing of the practical working 
of the new steam generator, except that it required 
more nursing than the Scotch boiler and that it need
ed·more,.c!:1r�ful stoking. The older men, in l,!aItiG�" 
lar, looked askance at the innovation. Even if they 
knew e�ough about the boiler; they were little dis
posed. to give it a fair trial. It happens frequently 
enough -in the British navy, not only that engineer 
officers are placed in charge of boilers and engines 
about which they are technically ill informed, but 
also that the number of these officers is wofully in
sufficient for the task assigned to them. Is it any 
wonder that breakdown� occurred ? 

The more intimate the engineer's' acquaintance with 
the machinery which is intrusted to his care, the 
greater will be the efficiency of that machinery as 
time paS6€s.,. In a fighting-ship perhaps more depends 
u pon the man who gets up steam than. upon the 
much-praised man behind the gun. And yet Ii.' few 
months ago the military prestige of Great Britain 
depended upon warships with men in the engine room 
who were anything but familiar with the boilers they 
were called upon to supervise. 

That the chief reasons for most failures of the 
Belleville boilers in British ships are to be found in 
the uncalled-for modifications of the French type and 
in the lack of skill of British engineers, Mr. Hurd 
has shown by many a striking example. After much 
delay and at no small cost, the Brttish authorities 
learned how to make the boiler, and trained a large 
number of officers and men in its use. The result was 
magical. 

Within the last few months ships whIch have been 
fitted with the Belleville boiler have more than just!
fied the expectations of its most· ardent advocates. 
or the twenty-six battleships and forty-three cruisers 
which took part in the recent naval maneuvers, but 
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one vessel broke down, and' that was the "Blake," 
fitted with Scotch and not with Belleville boilers. 
Twenty-one of the ships had been equipped with the 
FTench steam generator. Each of the vessels during 
the preliminary operations was made to cover a dis
tance of from 2,000 to 2,500 miles. And yet in no 
instance were the boilers found wanting. Perhaps 
the most striking illustration of the efficiency of the 
boiler was afforded by the remarkable run of the 
cruiser "Good Hope" during the maneuvers. She took 
on coal at Portland, and steamed for the Azores at a 
speed of eighte'en knots. There she received orders 
to chase one of the cruisers of the opposite side. She 
had slowed down to nine knots for over half an hour 
to communicate with the senior Admiral, Sir Arthur 
Wilson, but in seven minutes she was traveling 
through the water at nineteen knots, and in half an 
hour she was speeding at twenty-two and one-half 
knots, with still enough steam to enable her to move 
even faster. For three hours and a half and more, 
she kept up this speed. Then the quarry, which had 
a start of ten miles, was overtaken. The vessel then 
proceeded to Lagos on the Portuguese coast. She ar
rived in good order for the series of taCtical exercises 
which had been planned for the combined British 
:fleets. 

Stin another remarkable example is afforded by 
the cruiser " Spartiate," whose reputation as a ship 
is anything but enviable. For six years her construc
tion had been delayed. When she was at last com
pleted, her trials proved her a most unsatisfactory 
vessel. On March 17 last, she left England for Hong 
Kong with a relief crew for the battleship "Ocean." 
Although two of her engineer ofilcers were familiar 
with the working of her Belleville boilers, only about 
twenty of the stokers and artificers had ha.d previous 
experience with the new generator. Nevertheless, the 
run of 9,600 miles to the far East was credltably cov
ered at an average speed of thirteen knots with a coal 
consumption of but 3,000 tons. The best previous rec
ords for the same trip in coal cOI;lsumptlon were those 
of the cruiser "Amphitrite," which burnt 4,200 tons, 
and of the "Blenheim," fitted with cylindrical boilers 
and displacing 2,000 tons less, which burnt 4,000 tons, 
although the average daily speed was only eleVen and 
one-half knots. 

Some time must necessarily lapse before the true 
history of the Belleville boiler is written. The experi
ence gained within recent months proves, however, 
that the introduction of the boiler will be attended 
with the same success which marked its use in the 
Messageries Maritimes. Too. much haste has been 
shown in <:!ondemning a system only too imperfectly 
understood in England. Whether the Belleville boiler 
or one of its half dozen rivals will ultimately be· se
lected by naval engineers, no one can tell. This much 
at least is certain-the water-tube boiler as an adjunct 
to a fighting-ship has come to stay. 

• I. I .-

FIREPROOF METALLIC CARS AND A PROTECTED THIliD . 
RAIL URGENTL Y NEEDED ON ELECTRIC ELEVATED 
AND TUNNEL RA.ILWAYS. 

. The collision which occurred on 'the F:fth Avenue' 
line of the Brooklyn Elevated Railway early in: the 
evening of November 19, by which a motorman and' a 
conductor were killed and some half dozen passengers 
were seriously injured, should sound a no te· of warn
ing to the management of the new Rapid Transit tunnel 
road, and cause the operating company to pause before 
equipping the road with cars that are not 

. surely in
combustible, even' in the intense heat of electric arcs 
t
'
hat generally occur when there is a collision. 

In the accident referred to, an empty train was pro
ceeding toward New York, when a fuse blew Q.ut, ex
tinguishing the 'lights and bringing the train to a stand
still, Whether oil danger lights were burning on' the 
rear end of the train or not, is not definitely known; 
but the action of the conductor in immediately attempt
ing to reach its rear end with a red lantern (as. a 
result of wh'ch he lost his life) would perhaps indicate 
that the lights were not in place. Otherwise, it seemS 
improbable that the motorman of the following train, 
which was we'll filled with passengers, would not have . 
seen the lights in time to stop, as this train crashed 
into the empty one on a straight track and under per
fectly clear weather conditions. At the same il),stant 
that the collision occurred, there was a loud explOS'on, 
and fiames shot up from beneath the car at its forward 
end, setting it ablaze a�most before the badly shaken
up and injured passengers had time to crowd back into 
the rear cars. Although thrown from the track, and 
telescoped into the two rear cars of the forward train, 
the head car fortUnately did not fall from the elevated 
structure... Firemen were ca'lled, and they rescued four 
trainmen from the burning rear car of the forward 
train by means of ladders, which they' put up from the 
street 

. 
to the track. The passengers of the second 

train made their way back with difficulty to the Thirty
sixth Street station, in constant danger of stepping 
on tae live third rail. The collision occurred along
side of Greenwood Cemetery, and two. passengers and 
a guard jumped to the gtound to escape from the burn-
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ing train. The inetJ\ciency of the nil way compa:J.y in 
case' of ::lccident is shown by the fact that it was an 
hour and a half before a rescue train arrived. The 
motorman was found dead at his post, his body being 
badly charred; and the conductor of the forward train 
was found in the rear car, lantern in hand. , 

. 

The accident is a forcible reminder of the dangers of 
third rail electric traction as carried en to-day in many 
of our leading cities; and it has again demonstrated 
that, despite signals, automatic devices, and a'll pre
cautions, the failure of one 'individual to perform his 
duty, either from neglect or accident, may precipitate 
a disaster of the most terrible kind. When one thinks 
of the lives-that would have been lost had the collision 
occurred between two of the many densely-packed 
trains that return from New York daily in the early even
ing hours, a shudder involuntarily goes through one at 
the thought of the havoc that would have been wrought, 
and that is now constantly menacing. 

It is evident the time has now arrived for some legis
lative enactment compelling the use of fireproof metal
lic cars, proved by an actual fire test to be incom· 
bustible. and substantially constructed to withstand the 
shock !>f a collision in a far greater degree than is 
ordinarily possible, as wel1 alii of protected third rails, 
which, if they will not cease arcing in case of short 
circuits, will, at least, be incapable of setting anything 
afire, or of giving to escaping passengers death-dealing 
shocks. Such a law could doubtless be applied with 
benefit to the roiling stock of all electric street car 
lines, but in the case of elevated and tunnel roads, it 
seems an absolute necessity for the proper pretection of 
the public. 

.... ., 
GOVERNMENT TESTS OF THE LAKE SUBMARINE BOAT. 

The government tests of the Lake submarine boat 
are being held at Newport, R. I., during the last two 
weeks in November. An outline of the programme 
for these tests was given in our November 14 issue, 
where it was stated that a competitive trial between 
the Lake boat "Protector" and the Holland boat "Fulton" 
would be held. The Holland boat failed to put in an 
appearance, and so there will not be an opportunity 
of comparing the two leading types of' A merican sub
marine boats as to their ability to maneuver in the 
open sea, as was hoped. The " Protector" demonstrated 
her seaworthiness in. a run from Bridgeport, Conn., to 
Newport, R. I., where she went to report for the trials, 
as she covered the distance at an average speed of 
nearly 7 miles an hour, with a sloop and a launch in. 
tow, and during rqugh . weather. We are not aware 
that any. boat· of the· Holland, . or diving, type has ever 
been run outside 'of land-locked waters, and incapability 
of negotiating heavy seas may therefore be one of the 
reasons .for the non�appearance of the "Fulton." The 
Lake boat is an improvement in this respect at least 
over the, half-dozen odd sub�arines now owned by ouI' 
government, and it is to be hoped that the test will re
sult in showing other improvements of secondary im
p.ortance that the inventor claims are incorporated 1. 
the "Protector:" 

• I •• " 

PHOTOGRAPHIC PRINTS WITHOUT LIGHT. 

"Katatypes" is the Iijl.megiven by the .. inventors, Ost· 
wald and Gros, of Leipzig, .. to_prints made from photo
graphic negatives without the aid of 'light. The pro
cess is based on the properties of peroxide of hydrogen 
and on the formerly mysterious chemical phenomenon 
Which is known as katalysis . By katalysis is meant 
the production of a chemical reaction by means' of a 
SUbstance which itself undergoes no chemical change_ 
The first known instance is the conversion of starch 
into sugar by treatment wit,h acids, the latter being 
found unchang�d, and undiminished in quantity Ill.. Uie 
final mixture. 
" Another case is the explosion of mixed hydrogen and 
exygen in the presence of finely divided platinum. 

Recent experiments on the speed of. chemical reac
tions have thrown a little light iuto the

' dark�ess of 
this mysterious kata1Yl;!is, and it is now believed" that 
all such reactions would take place of themselves but 
with almost infinite slownesf', and that the function 
of the kataly'Z€>r is to make the reaction rapid !'lnough 
to be perceptible to our SQli.ses. Possibly, it overcomes 
some unknown res1irtance to the reaction, thus acting 
as a sort of chemical uvguent. · Now most of the 
chemical changes which are apparently wrought by 
light are of this sort. They take place, though slowly. 
in the dark. Every photographer knows this from ex
perience. His bichromated paper becomes useless Jft 
a few days. his plates in a few months or years. 

The function of 'light in photography, then, is sim
ply that of an accelerator, a katalyzer, and it may be 
replaced by other katalyzers. N9W there are few bet .. 
ter katalyzers than the layer of finely divided silver 
which forms a photographic negative pictUrf,':tnd then 
are few substances more susceptible of katalytic action 
than peroxide of hydrogen, which, despite its excess 
of oxygen, and its resultant tendency to split up into 
oxygen and water, is entirely permanent under normc.J 
.conditions. 

© 1903 SCIENTIFIC AMERICAN, INC



l-:OVl<:MBER 28, 1903. 

This IS the theory of the katatype. Its practice is as 
tollowfl: 

The uef;ative is flowed with an ethereal solution of 
peroxide of hydrogen. The peroxide is instantly de

. cOinposed more or less completely wherever it comes 
in contact. with the silver film, and the evaporation of 
the resultmg water leaves on the plate an invisible 
picture in unaltered peroxide which is densest where 
the negf!.t1ve is least dense, and is therefore a positive. 
Ab peroxide of hydrogen is both an oxidizer and a 
deoxidizer and lends itself to many chemical reac
tions, the subsequ�mt processes are of great variety. 
The simplest consists in transferring' the picture by 
slight pressure to gelatine-coated paper which is flowed 
with ferrous sulphate, washed, and treated with gal'lic 
acid, the result being a dark-violet and very perma
nent picture-in fact, a picture in writing ink. Other 
tones may be produced by using various solutions in 
place of gallIc acid. In another process the ferrous 
sulphate is replaced by a solution of manganese, the 
result being a picture in peroxide of manganese which 
may be toned in various ways. Or the invisible pic
ture may be transferred from the negative to gum 
or gelatine pIgment papers, not sensitized with bichro
mate, ana aeveloped in ferrous solutions. 

The production of ferric salts in proportion to the 
density of peroxide makes the shadows insoluble and 
the Hghts are washed away with warm water in the 
usual way. 

A similar process is employed for the production of  
gelatine plates for printing in lithographic ink. 

The advantages claimed for the katatype are that it 
makes the photographer independent of the uncer
tainty of natural, and the inconvenience and expense 
of artificial light, and that it dispenses with all sensi
tized and therefore perishable papers. 

The result is the same whether the plate is flowed 
in bright sunlight or in absolute darkness. 

• .  e . •  
NAKING THE VESSELS OF THE NAVY. 

BY LIEUT. ARTHUR BAINBRIDGE HOFF, U. s. N. 
To the man-o'-war's man there is nothing about a 

ship so pregnant of meaning as her name. If the name 
is new, it is bright with hope; if old, proud with tra
dition. It looks as if we must soon return to our 
old service names, each one comprising in its less
than-a-dozen letters a bit of history fraught with 
courage, bravery, peril, fortitude, and right. The 
"Constitution," "Bonhomme Richard," " Hartford:'
these mean a lot to the men that go to sea in the w(ite 
ships with the long pennant. 

Our law requiring us to give the names of States to 
ships of the first rate was a very wise law. When it 
was passed by Congress, the navy needed to be popu
larized, and since that time we have' risen from no
where on the list of sea powers to fifth in rank. But 
DOW of the names of States but five remain to be 
used, Utah, Delaware, North Carolina, South Carolina, 
and North Dakota. Consequently, the opportunity is 
now presented of reverting to the old names. Every
body seems to want them; and everybody knows them. 
In foreign navies the names of old ships are always 
perpetuated. In the British navy to-day we find some 
of the names of vessels that drove back the Armada. 
Think of it! And yet our own names are no whit 
less glorious. For our larger ships- we could take the 
old. frigate names, "Bonhomme Richard," "Constitu
t ion," "Constellation," "United States," " Essex." These 
bore the pennants of John Paul Jones, Hull, Truxtun, 
Decatur, Porter. They should be memorialized in the 
steel and steam navy of to-day. Why not? And just 
as well-known heroes flew the flag on board sloops and 
smaller craft. Now which is better-to keep our old 
names in the service, or keep on lJIlming our cruisers 
and smaller craft after towns ;!!nd cities� Why not 
name at l!last half of them aftet'- our old friends of 
1776 and 181 2 ?  These names, for instance, should 
never be missing from O1).r list:· "Andrea Doria," "Al
fred," "Ranger," "Raleigh," " Saratoga,'" "Alliance," 
"Enterprise," "Boston," "Hornet," "Wasp," "1-'ea
cock," "Niagara," "Eagle," "Ticonderoga." All of these 
and all the frigate names are the names of victors in 
sea fights. Then there are old honored names in the 
navy such as "President," "Hancock,'" "George Wash
ington," "Congress," "Lexington," "Potomac," "John 
Adams," etc. 

Names which stir up the most inspiring memories 
are those of vessels captured from the enemy or de
stroyed in open battle. These form an actual record 
of our past success. 

Look at the big English ships w ith French names
the " Imperieuse," "Achille," "Pomone," "Barfleur," 
" Sans Pareil"-every one a Frenchman captured. And 
they even have our own "Essex" and "President" on 
their list; just as we still have on our list the "Alert;' 
"Detroit" and "Boxer," taken from them. Now, what 
a. glorious idea this is! Think of flve battleships with 
the British names (frigates) "Serapis," "Guerriere," 
"Macedonian," "Java," " Confiance," and the French 
"Insul'gente;" in addition to the lately acquired 
names in Montojo's and Cervera's squadrons. ,These 
Ihould be applied to our larger ships. For our small· 
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er ships we could be supplied from our long list of 
other captures. Tho se taken in hard-fought fight 
should come first, however. The chief of these are 
"Racehorse," "Drake," "Countess of Scarborough," 
" Savage," "General Monk," "Queen Charlotte," "Lady 
Prevost," "Epervier," "Cyane," "Levant," "Linnet," 
"Reindeer," "Penguin,'� "Nautilus," from the British; 
the "Berceau" from the French, and the "Daniel Web
ster" and "Lancefield" from the Japanese. Strange 
names, these last, for Japanese ships, but read about 
MacDougall in the "Wyoming" in 1863, and see what 
American sailors have done when boldly and skillfully 
led. Our list of captures is so large that we would 
never reach the end of it. From the British alone in 
equal combat we have caused the surrender of 5 frig
ates, 29 sloops and brigs, and 23 small craft, to say 
nothing of privateers-British, French, and Tripolltan. 
Of all our captures, there are at present on our navy 
list but five. "Detroit" (British flagship at Lake 
Erie) , and the "Jason," "Frolic," "Boxer," and 
"Alert." 

It is something to remember that ours is the oldest 
man-of-war flag now afloat. It was adopted in 1777. 
Next in age comes the man-of-war ensign of Spain 
( 1785 ) ,  then France ( 1794 ) ,  Great Britain ( 1801 ) ,  
Portugal ( 1830 ) ,  Italy ( 1848 ) ,  and Germany ( 1871. ) 

Now this subject of ships' names does not end here. 
There is a curious custom in our own and the British 
service. Whenever one of us lo st a ship to the other, 
the name of that ship was not lost but was promptly 
applied to another ship, even though the captor might 
have adopted the new name. 

On our own list to-day we have "Vixen," "Eagle," 
"Rattlesnake," " Scorpion," "Essex;" "Raleigh," "Ches
apeake," "Ohio," " Somers"-every one of these has 
been.taken from us by the British. Likewise the Brit
ish have the "Hawke," "Alert," "Druid," "Magnet," 
"Jason," "Boxer," "Hunter," "Reindeer,'" "Avon," 
"Confiance," "Linnet," "Penguin," "Racehorse," "Cale
donia"-every one of these we captured from the Brit
ish. Some of our captures from the British, it will 
be noted, had been taken from the French, such as the 
"Guerriere,'" "Cyane," "Epervier ," "Gonfiance," "Tre· 
passey. " The fOil lowing list shows what captured 
names we are entitled to : 

From British: "Edward" ( 7 ) , "Racehorse" ( 12), 
"Mellish" '( 10 ) , " Druid" ( 14 ) ,  "Drake" ( 20 ) ,  " Sera
pis" ( 50 ) , "Countess .of Scarborough'" ( 22 ) , "Atalan
ta" (16 ) ,  "Trepassey" ( 14 ) ,  " Savage" ( 16 ) ,  "General 
Monk" ( 20 ) , "Little Belt" ( 22 ) ,  "Guerriere" ( 38 ) ,  
"Frolic" ( 22 ) , "Macedonian" ( 38 ) , "Java" ( 38 ) ,  "Pea
cock" ( 20 )  , "Boxer" ( 14 )  , "Detroit" ( 19 ) ,  "Queen 
Charlotte" ( 17 ) ,  "Lady Prevost" ( 1 3 ) , " Hunter" ( 10 ) ,  
"Little Belt" ( 3 ) ,  "Chippew:a" ( 1 ) ,  "Epervier" ( 18 ) ,  
tender to "Tenedos" ( 1 ) ,  "Reindeer" ( 19 ) ,  "Avon" 
( 18 ) ,  "Confiance" ( 37 ) ,  "Linnet" ( 1 6 ) , "Chubb" ( 11 ) , 
"Firsch" ( 11 ) ,  12 gunboats ( 17 ) , "Penguin" ( 19), 
"Cyane" ( 34 ) ,  "Levant" ( 21 ) ,  "Nautilus" ( 14 ) ,  ,a 
schooner ( 10 ) ,  "Detroit" ( 6 ) ,  "Caledonia" ( 2 ) , "Duke 
of Gloucester" ( 14 ) ,  "Eagle" (1), "Black Snake" ( 1 ) ,  
a schooner ( 14 ) ,  tender to " Severn" ( 1 ) , tender to 
"Cerberus" ( 1 ) , " Hawke'" ( 6 ) ,  "Bolton" ( 1 2 ) , "Fox" 
(28 ) , a brig ( 14 ) , a brig (4), "Alert" ( 20 ) ,  " Simcoe" 
( 1 2 ) ,  "Highflyer" ( 6 ) , "Julia" ( 2 ) , "Growler" ( 2), 
" Mary" ( 2 ) ,  " Drummond'" ( 2 ) ,  " Lady Gore" ( 2 ) ,  "Pic
ton" ( 14 ) ,  "Magnet" ( 14 ) .  

FrOm the French: " Insurgente" ( 40 ) ,  "Berceau" 
( 24 ) , "Retaliation" ( 14 ) . 

From the Barbary States: "Tripoli" ( 14 ) ,  a frigate 
( 22 ) ,  "Meshboha" ( 3 6 ) , "Transfer" ( 16 ) ,  "Estido" 
( 22 ) , "Mashouda." 

From the Japanese: "Lancefield" ( 4), "Daniel Web· 
ster" ( 6 ) . 

From the Mexicans: A brig (12) , "Libertad" (I), 
"Alerta" ( 1 ) , a light squadron. 

From Spain: "Reina Christina," "Castilla," "Mar
ques del Douro," "Argos," "Cristobal Colon," "Pluton," 
"Elcano," "Reina Mercedes,'" "Don Antonio de Ul'oa," 
" Don Juan de Austria," "General Lezo," "Infanta Ma
ria Teresa." "Almirante Oquendo," "Jorge Juan," 
"Leyte;"· " Sandoval," "Alvarado," " Isla de Cuba," " Isla 
de Luzon;" "Velasco," "Vizcaya," " Furor," "Callao." 

It is but fair to our gallant adversaries to say that 
the British took 38 vessels from us, the French 1, 
the Tripolitans 1, and the Mexicans 1, 16 of the Brit
ish vessels being in fights and 22 captured by superior 
forces. 

Now a curious thing about our old adversaries and 
ourselves is the number of vessels of the same name 
borne on our respective navy lists.. Truly blood is 
thicker than water. We and the British have the fol
lowing ships' names in common: "Cresar," "Hanni
bal," "Essex," "Cumberland," "Lancaster," "Amphi
trite," " Fox," " Porpo-ise," "Jason," "Rattlesnake," 
"Pike," "Boxer," "Petrel," "Ranger," "Shark," "Vixen," 
"Alert," "Dolphin," "Vesuvius," "Hawke," "Adder," 
"Enterprise," "Buffalo," " Supply," "Terror," "Ral· 
eigh," "Intrepid," "Arethusa." But it is a strange 
mixture. We give our colliers the names of their bat· 
tleships, and the.rest are a hopeless mix-up. England 
ts very careful of tradition in naming her ships. She 
has the "Count," class. and the "Admiral" class, and 

other classes. She gives her battleships the names of 
her great aqmirals, while our captains of the sea must 
be contented with torpedo-boat destroyers. The "Far
ragut" is 273 tons; the "Paul Jones" 420 . 

But, in conclusion, there is still a word to be said 
about ships" names that perhaps is the most soul
satisfying of all, and that is the custom of having in 
a ship prominently displayed on turret, bulkhead, or 
beam, the names that belong to ·that name. 

Suppose we had a big battleship called the "Consti
tution. " We round under her stern in our boat in 
coming alongside, and the very name thrills one. But 
on stepping over the gangway, there on her turret in 
l etters of gold are : "1812, H. M. S. 'Guerriere; ' 1812, 
H. M. S. 'Java; ' 1814, H. M. S. 'Picton; ' 1815, H. M. S. 
'Levant' and H. M. S. 'Cyane.' '' Everyone knows what 
that means, and those who do not can ask. Nearly all 
foreign ships have such names on them, or if taking 
part in some bombardment, boat action, or similar ex
pedition, blazon the names on board for all to see, and 
to make Jack proud of the ribbon on his cap. Of 
the names at present on our navy list, these are ships 
entitled to such honors : "Raleigh," 1777, "Druid" 
( 14 ) ; "Ranger," 1778, "Drake" ( 20 ) ,  "Jason" ( 20 ) ; 
"Alliance," 1781, "Atalanta" ( 1 0 ) , and "Trepassey" ( 14 )  ; 
"Constellation," 1799, " Insurgente" ( 40 ) ,  1800, "Ven
geance" ( 50 ) ; "Euterprise," 1800, French privateers, 
"Seine" ( 4 ) ,  "Citoyenne" ( 6 ) ,  "Agile" ( 10 ) ,  "Flam
beau" ( 12 ) ; 1801, "Tripoli" ( 14 ) ,  1813, "Boxer" ( 14 ) ; 
"Boston," 1800, "Berceau" ( 24 ) ; "Wasp," 1812, "Frol
ic" ( 22 ) ,  "Reindeer" ( 19 ) ,  "Avon" ( 18 ) ; "Hornet," 
1812, " Peacock" ( 20 ) , 1815, "Penguin" ( 19 ) ; "Law
rence," 1813, Lake Erie; " Scorpion," 1813, Lake Erie; 
"Somers," 1813, Lake Erie; "Rattlesnake," 1814, 
"Mars" ( 14 ) ; "Eagle," 1814, Lake Champlain; "Preble, '" 
1814, Lake Champlain; "Porpoise," 1827, "Comet" ( 10 ) ; 
"Grampus," 1822, "Pandrita" ( 14 ) ,  "Palmira" ( 9 ) ; 
"Wyoming," 1863, Shimonoseki, 1867, Formosa; 
"Potomac," 1832, Qualla Batto(}l; "Columbia," 1838, 
Qualla Battoo; "Petrel," 1846, Peruca; "Hartford," 
1867, Formosa; "Colorado," 1870, Corean Forts; "Mo
hican," 1870, Forward; "Detroit," 1894, Rio de Ja
neiro; "Portsmouth," 1857, Barrier Forts. 

What an inspiration to the new recruit is the con
templation of such names! There is so much in a 
name; especially a ship's name, and more than all in 
such ships' names as belong to us and our naval his
tory. 

SCIENCE NOTES. 
The name Corosos, or Corozos, is apparently applied 

to several fruits, although in this country usually ap
plied in commerce to the palm seed yielding vegetable 
ivory, i. e., Phytelephas macrocarpa. The fruit of 
Elrois melanocarpa, Gaertn., is called on the Pacific 
seaboard Oorozo colorado, and on the Atlantic side of 
South America the fruit of Attalea Oohune, Mait., is 
known as Oorozo gallinazo.-J ourn. d' Agricult. Trop. 

Capt. Lamb, I.M.S., has made a series of experiments 
upon the action of the venoms of the cobra and of 
Russell's viper (Darboia Russellii ) upon the red-blood 
corpuscles and upon the blood plasma ( Scientific Mem
oirs of the Government of India, New Series, No. 4) . 
Both these venoms are shown to have a marked hremo
lytic action, both in vivo and vn vitro. Cobra venom 
n€,ver induces intra-vascular clotting; in fact, it rather 
diminishes blood ,coagulabilit)', while Daboia venom 
causes extensive intra-vascular clotting. In vitro co· 
bra venom prevents the clotting of citrated blood or 
plasma which ensues on the addition of a soluble cal
cium salt; Daboia venom, on the other hand, increases 
tbe tendency of citra ted blood and plasma to coagu
late. In conclusion, Capt. Lamb considers that his ex
periments do not support Martin's hypotheses that all 
snake venoms contain at least two toxic proteids, one 
being a neurotropic and the other a hremotropic 
poison, and that the action on blood coagulability is due 
to a setting free of nucleo·proteids.-Nature. 

In a paper recently read before the Academie des 
Sciences, M. Yves Delage states that he has made 
a series of experiments upon artificial fecundation of 
eggs of some of the inferior animals, particularly ma
rine specimens, and has been successful in· certain 
cases. In the case of s ome species he was able to re
place the natural fecundation by the action of car
bonic acid gas. Non-fecundated eggs which were 
treated with sea water charged with the gas were ob· 
served to develop normally. It is to be remarked, 
however, that all the eggs are not adapted to develop 
by this process. To do so it is necessary that the eggs 
should be in the act of performing a certain phySio
logical function which is required for all eggs to render 
them capable of fecundation. This action consists in 
the emission of "polar globules." The eggs which 
have already completed this function are no longer 
sensitive to the action of the carbonic acid. This latter 
phenomenon he observed in the case of sea-urchins. 
M. Delage states that at present he is able to sensitize 
these eggs and also to render them capable of being 
developed by the action of carbonic acid. This he ac
complishes by shaking them up in a closed vessel and 
heating them tQ 30 degrees. 
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SOME LARGE GLASS VESSELS. 
A feat in glass blowing was recently performed at a 

Western plant for making bottles which it is believed 
is unequaled in its way. An order was

' 
given for fou; 

bottles to be used for advertising purposes. Two were 
intended for perfume, another for wine, and another 
for toilet water, the idea being to make a show·window 

A FEAT IN GLASS BLOWING. 

display of these articles. As a result the quartet were 
produced which are illustrated in the accompanying 
photograph. By comparing them with the man stand· 
ing in the rear, an idea can be gained of their ·truly 
mammoth dimensions. The bottles range in height 
from 5 feet 4 inches to 6 feet 4 inches. The largest 
bottle is 30 inches in diameter at its greatest width, 
holding no less than 55 gallons liquid measure.' The 
smaller ones are intended for perfumery, and it is a 
fact that a single one of these will contain the' con
tents of nearl� 1,500 of the ordinary-sized perfumery 
bottles .used on toilet tables, while the wine bottle rep
resents the capacity of 250 'ordinary pint bottles. 

As already stated, these huge receptacles were made 
in the usual manner at the .works of the Illinois Glass 
Company at Alton, 111. Three of the most expert blow
ers were employed, and the quantity of liquid glass reo 
quired for the largest bottle was no less than 50 pounds. 
This was drawn, rolled, and inflated, the blowpipe 
used being 51h feet in length. Owing to the quantity 
of material needed, it was necessary. to reheat it sev
eral times in order to complete the process; but as the 
photograph shows, the' bottle is very well proportioned. 
In this portion of the work about an hour was re
qUired, after which the rings at the mouth were fin
ished and the glass allnealed in specially large ovens. 

The bottles have been "ompleted for a firm of drug-

A IDIlLi BOK:B·KAD& Sf ILL. 
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gists in St. Louis, and are placed in the show window, 

where they attract much attention. D. A. W. 
- Ie, • 

A STILL FOR AMATEUR AND CLASS-ROOM WORK. 
BY THOMAS R. BAKER. 

A simple, inexpensive, and very efficient form of still, 
suitable for class· room and amateur purposes especial· 
ly, is shown in the accompanying cut. 

The vessel in which the liquid to be distilled is heat· 
ed is a Mason quart fruit jar. A jar with an all-zinc 
top must be used, and the porcelain disk be broken 
out. The distillate tube is a piece of half-inch tin· lined 
lead pipe about three feet long. One end of the tube, 
curved at a somewhat acute angle with the long sec
tion, is fitted into a hole made through the top of the 
zinc cover, and soldered to the cover. This tube ie 
passed through a tube made of tinned iron, or other 
sheet metal, about two and one-half feet long and two 
inches in diameter. The ends of the large tube are 
closed about the smaller one by passing the latter 
through holes in stoppers fitted to the ends of the large 
one. The large tube has short lateral tubes at its 
ends. 

This arrangement will allow water to run into the 
large tube at its lower end and out at its upper end. 
This condensing apparatus is a form of Liebig's con
denser. The condensing may be more simply done by 
wrapping the tUbe with a strip of loosely·woven fabric, 
adjusting it -in an inclined wooden trough, and letting 
cold water run slowly upon its upper end, or the con
densing will be more complete and rapid if cold water 
be allowed to drop upon tqe pipe at places two or three 
inches. apart throughout its length from a vessel sus
pended above it. 

The bottom of the fruit jar should be covered with 
a piece of. wire window screen to distribute the heat. 
A woven-wire hood or cap may be made for this pur
pose, to easily slip on and off the jar by properly fold
ing a piece of the screening about six inches square. 

The heating is best done with an ordinary kerosene 
lamp, as a gas or an alcohol flame might break the 
jar. The flame should be low at first, and the heat 
increased slowly. The contents of the jar will soon be· 
gin to boi'l, and there is little danger of the vessel's 
breaking with the strongest heat that the lamp can 
give. 

I have the condenser of my apparatus attached to 
the woodwork of a window of my classroom. The lamp 
is supported on a shelf attached to an adjacent wall, 

o and the distillate receiver is opposite one of the "in
dow panes. 

The jar is supported by the cap, soldered as a�ove 
stated, to the end of the condensing tube, and is sim
ply screwed into place when the 'jar is charged for 
heating, and unscrewed when the jar is to be emptied. 
It is best to use two rubber bands, in order to secure a 
good joint between the cap and the jar. 

I have used the apparatus a great deal and very 
profitably in class. instruction to show the preparation 
of alcohol, essential oils, products obtained from flow
ers, and to obtain various other distillates; and it 
might be very conveniently employed in various ama
teur pharmaceutical operations. 

• I. I • • 
TWO NEW HACK SAWS. 

A new type of double hack saw for cutting steel 
girders and similar structures has been devised by Mr. 

Whitley, of England. The machine 
is distinguished by its illcreased ca· 
pacity, double speed, and continuous 
cutting. It is designed on quite new 
and novel lines, and yet is simple 
in principle and construction. It has 
two saws working alternate strokes,' 
a saW being placed on either side or 
the'section to be cut, as may be real· 
ized from the illustration. By this 
arrangement the time occupied in 
the cutting operation is only half of 
that required to' accomplish the same 
task by means of one saw. An evi· 
dence of its speed is shown by the 
sawn pieces of a 12 x 5-inch girder 
in the engraving, which were cut off 
in less than twenty· five minutes. 

The machine is substantially con· 
structed, and instead of being fitted 
with vises to hold the material to be 
cut, it is provided' with a planed 
slotted table on which any section, 
regular or otherwise, can be bolted. 
Another prominent feature of the 
contrivance is that it will cut at any 
angle, even sawing the webs out of 
crank-shafts. 

The bows or arms carrying the 
saws are stoutly and strongly con
structed, so that it cannot get out 
of order, and to insure true cutting. 
By means of a' novel attachment the 
blades are inserted perfectly straight, 
and in cuttin� throu�h a 12 x 5-
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inch girder, for instance, the blades will not deviate 
1-32 of an inch. 

The feed is simple and direct, dispensing with the 
necessity of ratchets or other wearing devices. There 
are two weights attached to chains on either side, 
one connected to each bow. The latter is thereby 
drawn forward independently, and the feed can be 
suited to the keenness of the blade or the nature of the 
material to be cut, by means of the weights. The 
chains can be. unhooked, and the bows at once thrown 
back to insert or remove the work. The bows are 
held back in any position by catches on the rods, 
which may be seen projecting at the right and left of 
the machine just above the weights in the illustration. 
By a novel and simple arrangement, one of the bows 
on reaching the c('nter of the cut is pushed back suffi· 
ciently to permit the other bow to come through and 
complete the cut. 

The gear wheels are machine-cut, and the slides or 
glljdes are adjustable, so that all wear can be taken' 

up. The machine is very compact, and only weighs 372 
hundredweight. It will take material up to 14 x 9 
inches. The stroke is 51h inches; the table, 16 x 8 

AN ELECTRICALLY-DRIVEN HACK SAW. 

NEW TYPE OF DOUBLE HACK SAW. 

inches; the pulley, 14 x 3 inches, with 65 revolutions 
pet minute; and the blades, 17 x 1 inch, 16 gage. The 
machine constitutes a handy and quick-working tool 
for this class of work. 

Another English saw, which deserves attention, is 
the invention of Mr. Edward G. Herbert. It is de
signed to replace circular and band saws, which are 
high-priced and expensive by reason of their consump· 
tion of energy and cost of maintenance. This saw is 
characterized by the inC'lination of the blade, which 
changes periodically by means of an eccentric move· 
ment that causes the blade to cut constantly at an an
gle instead of distributing its action over the entire 
width of the piece to be sawed. The speed with 
which the sawing is accomplished is greatly increased 
thereby, and may be still further augmented by the 
use of an arrangement that produces a circulation of 
soap-suds. In this case, the machine is capable of op
erating at 100 revolutions a minute. 

The machine, which is represented in the accom • . 
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panying figure, is capable of sawing bars and girders 
of 8 x 12 inches. The motor, which is situated under 
the table, is of the constant speed, inclosed type. It 
is designed for a speed of 600 revolutions a minute. 
The driving shaft of the saw is run by a chain, and a 
speed reduction of 6 to 1 is employed, which gives it 
a speed of 100 revolutions a minute. The rheostats 
are fixed to the pedestal, and this permits of the rna· 
chine being moved about bodily and especially of being 
lifted by a crane, since there is a ring secured to the 
macl).ine for this purpose. The current for operating 
the motor may be taken from an electric light main 
by means of flexible wires and a lamp socket. The 
pedestal contains a tank for the lubricating fluid. The 
table is surrounded by a gutter, and a small force 
pump, with accessories, keeps up a constant flow of the 
lubricant. The saw clamp may be fixed obliquely, so 
as to allow the blade to saw girders, etc., at an angle. 
It may even be removed. so that the pieces may be 
bolted to the table itself, which is provided with T
mortises. 

The machine, which may be driven by other kinds 
01 motive power than electricity, will probably soon 

Scientific American 
be adopted by metallurgical works and iron establish
ments, and be utilized at places- where metallic con
structions are in course 'of erection, where it will un
doubtedly render valuable services. 

••••• 
A REMARKABLE EARLY GRECO-ROMAN CHARIOT. 
Last January Gen. Di Cesnola, director of the Metro

politan Museum of Art, learned that there was offered 
for sale in Paris a chariot which had been dug up by 
some peasants in Italy at the foot of a hiN called " II 

Capitano," beneath which the road from Monteleone 
led to Norcia, the ancient Etruscan city of Nursia, four
teen miles distant from Viterbo. The price asked was 
more than even some of the most richly-endowed 
institutions could afford to pay. Through the muni
ficence of the late Jacob S. Rogers, the well-known 
locomotive builder, who bequeathed much of his large 
fortune to the Metropolitan Museum of Art, Gen. Di 
Cesnola was enabled to buy the relic for 250,000 francs 
($48,382). The biga has now been mounted for publ1e 

inspection in the museum, and forms not only a rare 
example of pre-Roman art, but also a most skillful bit 
of restoration. 

The chariot was found in a sepulcher amid a litter 
of earth, rubbish, and scattered utensils. Although the 
wooden body had crumbled into dust, still the few rem
nants showed that black walnut was the material which 
had been used in its construction. The orname.nted 
bronze sheathing which covered the frame was found 
in a most . remarkably weN-preserved state. There 
seems to have been an ivory rim for the char
iot body. The ivory fragments have been carefully 
preserved, and a few have been mounted upon a 

One Side Panel, Representfng' Hercules Killing Laomedon, Father ot Priam. The Other Side Panel, Representing Hercules Killing One of Laomedon's Children. 

AN ErBUSCAN BIGA OB OHARIOT, USED l'ROBA:BLY ABOUT 600 B. 0., FOUND AT NOBOIA, ITALY, AND AOQUIBED BY THE METBOPOLITAN MUSEUM OF AB'l'. 
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wooden rim shaped exactly like that which was once 
fitted. w ithin the chariot body. 

Such is the delicacy of its workmanship, that the 
vehicle could hardly have been used as a war chariot. 
Perhaps it was an ex voto, or a ceremonial chariot used 
by its noble owner on rare occasions. Its workmanship 
is so delicate that it could hardly have withstood the 
kick of a horse. Indeed, a frieze that runs about 
the bottom of the bo dy seems to have been partially 
destroyed by the heels  of animals. In size, the biga 

is quite small. Its entire height is not more than four 
feet ; the wheels have a diameter of about two feet. 
The thin plates of bronze with which the chariot Is 
covered are elaborately ornamented with symbolical fig
ures, and with decorations so. minute that they hardly 
appear in the photographic reproductions herewith pr e
sented. The horses which drew the vehicle must have 
been small, probably not larger than ponies, judging 
from the length of the pole. 

The copper throughout is hardly as thick as a thin 
sheet of cardboard. A small nude figure is placed at 
either side of the central panel at the juncture with 
the others, and a sculptured band, parts of which have 
probably been kicked away by the horses, runs around 
the chariot below. The wheels have no decoration ex
cept that eagles' heads appear at the ends of tlie axle. 

The meaning of the figures on the front and side 
panels has not as yet been definitely determined. The 
1notif of the front panel is the passing of a shield and 
helmet. Alexander S. Murray, the British Museum's 
well-known authority, has given it as his opinion that 
the decoration represents Thetis handing a shield and 
helmet to Achilles. Gen. Di Cesnola believes that 
th e figures are those of Hercules and Minerva, basing 
his theory upon the manner in which the objects are 
passed. When one soldier offers his helmet to another, 
he does it so that the recipient can most ' readily 
place it upon his head. From this circumstance, 
it may be concluded that the god is presenting the 
shield and helmet, and not the goddess. Furthermore, 
th e symbolica'l decorations of the shield are those pe
culiarly associated with Hercules. At this early p eriod 
of art, the lion's h ead, the emblem of Hercules, was 
not placed upon the hero's head, but was confined to 
his shield, a fact which the director of the

' 
museum 

has had ample opportunity of verifying in the' admira
ble Cyprus collection forming a part of the museum's 
treasures. Curiously " enough, the shield has been 
placed so that the lion's head appears at the bottom 
in an inverted positiQIl. Still another feature of ' the 
decoration of this front panel, which bears out the 
assumption that the figures are those of Hercules and 
Minerva, is to be found in the votive offering of a doe, 
which graces the bottom of the panel beneath the 
shield. From time immemorial it was the custom or 
Greek warriors to sacrifice to the tetftple god when any 
favor was asked. Obviously; in transferring his shield 
and helmet to ' Minerva, Herciiles is ' beseeching divine 
favor, and his prayer is  accompanied by ,the usual sacri
fice of a living thing. ' 

The side panels, according to Gen. Di Cesnola, also 
symbolize the deeds of Hercules. The panel to the 
left probably represent Hercules killing one of Laome
don's children. A brief recapitulation of the myth 
will show how plausible the theory is. Laomedon was 
the son of Ilus and Eurydice, the father of Priam, 
founder and King of Troy. For an offense against 
J?oseidon he was forced to offer his daughter Hesione 
to a sea monster. Hercules found her chained to a 
rock, and agreed to free her for a pair of magical 
horses which Zeus had given to Laomedon in exchange 
for Ganymede. Laomedon failed to keep his promise. 
Hercules waged battle against him, slew him and all 
his sons, except Priam. In the panel, one of the 
daughters lies prostrate. The triumphant Hercules has 
secured ' the magical horses and has harnessed them to 
a chariot, in shape much like that of the vehicle upon 
which the decoration appears. �articurar . attention 
should be called to the peculiar curving of the wings 
o f  the magical horses, a formation which is fOlin,d fre
quently in the symbolical statues of archaic Greek' art. 
The l eft panel of the chariot may represent Hercules 
killing Laomedon, father of Priam. Here it will be 
observed the shield appears with the lion's head upper
most in contradistinction to the front panel. The 
tongue or pole of the chariot emerges from a bronze 
boar's head, and terminates in the hea d of an eagle. 

Mechanically considered, the manner of forming the 
whee'ls deserves a little attention. They are made of 
stout wood, and have each nine spokes. The spokes 
and the felly are sheathed with bronze. Around the 
felly a heavy iron tire has been mounted. The entire 
construction is such that the chariot could easily bear 
the weight of a man. 

The means for studying the symbolical decoration of 
the biga are all at hand in the Metropolitan Museum 
of Art. Thousands of Greek statues of all periods 
which are placed at the student's disposal enable him 
to determine with considerable accuracy the precise 
period to which this work of ancient craftsmanship 
belongs, and to fix with sOIlle definiteness the probable 

signUicance oJ: the allegories depicted. The peculiarly-
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shaped shield is found in many little statuettes in t11e 
Cyprus collection. The representation of Hercules 
with a pOinted beard, and the shield with the lion's 
head, both find theit counterparts in many figures. Con
vincing proof is thus afforded that the figures repre
sented are probably those of Hercules, Laomedon, and 
Minerva. Still, the question is one which lias by no 
means been definitely answered, and which will un
doubtedly give rise to no little discussion among arch
reologists. 

Like Egyptian art, the art of the Greeks, Romans , 
and Etruscans in its earliest stages was severely f et
tered by religious conventions. The deities could be 
represented only in the traditional way. The orna
ments of their shields and head-dresses were those 
which religious belief had associated with them. It 
is, therefore, a matter of no 'great difficulty to fix pre
cIsely the characters which are represented in many 
of the archaic statues of Greece and Italy. It is thus 
that we are enabled also to determine the time to which 
a given work of art belongs. We know that it 
was only after 600 B. C. that the head-dress of Her
cules was a lion's head, and that before that time the 
lion was also placed upon his shield. We also know 
that in the earlier statues he appears with a pointed 
beard. It is by the study of such details that the date 
to which this chariot belongs has been placed with a 
fair degree of certainty between 700 and 600 B. C. 

The treatment as a whole is archaic, technically ex
tremely good and decoratively ' ex tremely felicitous. 
When it was new the char-iot must' have beEm a gorgeous 
sight. The eyes of the goddess and , the warrior in the 
central panel, the eyes and lips in the '  panel of the Me
dusa, and ,the eyes of the animals had all been 'enamel
ed. The reliefs too were very lightly ' gilded. 

The bits of
, 
the horses and the yoke by which they 

were harnessed have also been preserved. A chart has 
been placed within the case of the biqa, which shows 
very clearly how the yoke was probabaly attached to 
the pole. In passing, it may be well to mention that 
the jointed bit, which we are accustomed to regard as 
a modern invention, was a type used by the Etruscans, 
judging from that which has been preserved. 

• . • 1 .  
HUNDRED-TON , N AVAL FLOATING CRANE. 

In the work of a great naval dockyard like that of 
the New York navy yard at Brooklyn, there is a con
stant effort to reduce the handling o f heavy material 
to a minimum-a most important consideration where 
such heavy weights as boilers, guns , and gun emplace
ments have to be handled. In past years this navy 
yard has suffered for want of adequate .accommoda
tion for the many ships that frequent it annually for 
repairs and refitting; and it has long been f elt by the 

'officers in charge of the various departments, particu
larly that of Construction and Repair, that a r emod'el
ing of the yard and the plant would mean a great 
saving of time and cost of work that is done there. 
Several years ago an exhaustive plan for the recon- " 
struction of the yard was presented , and after the 
usual exasperating delay on the part of .Congress, the 
changes were authorized and are now being carried 
out. These include the construction of a series of 
parallel docks, some of them extending from Cob dock 
into the East River, and others extending from the 
mainland into the channel between the Brooklyn 
shore and the Cob dock. At the same time large a ddi
tions were made to the plant 

'
on shore, many new 

buildings were erected, and up-to-date appliances for 
the transporting and handling of material ' installed. 
One of the most important machines which has r e
cently been put in service is the large 100-ton fioating 
crane which is illustrated on the J:ront page of this 
issue. The crane is designed for the special work of 
handling turrets, heavy guns, armor, or other massive 
pieces of material which may have to be put in posi
tion on warships or removed therefrom during the 
course of repairs. We illustrated a few weeks ago a 
large crane designed for this purpose, and erected , a t  
a German shipbuilding establishment. That crane 

, was of the fixed type, being located at th e edge of
' 
one 

of the docks, and, of course, if any ship is to avail 
itself of its services, it must be warped into proper 
position alongside the crane. The new crane at our 
navy yard has been built upon a :floating' pontoon, with 
the special object of securing mobility, so that it 
may be brought alongside of a vessel, and the time 
lost in moving the ship be saved. 

The structure consists of a steel pontoon which 
measures 100 feet in length' by 60 f eet in breadth and 
11 feet 3 inches in depth, the normal draft being 9 
feet 3 inches. Above the pontoon and parallel with its 
longitudinal axis is carried, at a height sufficient to 
give a lift of 46 feet and a reach of 46 feet beyond 
each edge of the pontoon, a pair of trusses which form 
the runway for a traveling crane , trolley. The run
way is carried upon massive latticed posts and struts, 
whose position and functions will be clearly seen In 
our engraving. The pontoon is divided into thl"ee 
compartments by two longitudinal bulkheads. The 
center compartment is given over to a 300-ton movable 
counterweight, the two outer compartmeuts contain-
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ing, one the hoistiRg and ra cking- engines, and the 
other the boilers and coal bunkers . . The counterweight 
moves over four lines of 100-pound steel rail, and it is 
operated by means of an endless wire cable, whiCh 
passes from the trolley to sheaves located at either 
end of the pontoon, and from them is l ed to the drum 
of the racking engine. At each end of the pontoon is 
located a tank containing a non-freezable liquid, and 
each of these has a fioating valve which rises and 
falls with any alteration of the level of the pontoon. 
The valve is connected to a longitudinal rod, which 
passes along the wall of the longitudinal bulkhead and 
serves by its movement to control the racking engine. 
The mechanism is so arranged that the movement of 
the counterweight may b e  automatic, or may be di
nictly contrOlled from the engineer's platform. Its 
action is such that when a heavy load is being lifted, 
the counterweight is drawn back toward the oppOSite 
end of the pontoon, to a position in which equilibrium 
will be maintained and the pontoon kept on a level 
keel. An in�ious safety clutch is provided, as shown 
in our illustration. This consists of a pair of heavy 
wedges at each end of the counterweight, which are 
normally held clear of the counterweight by the pull 
of the wire rope by which the counterweight is moved. 
The wedges are keyed to a horizontal shaft carried at 
the front of the counterweight, which has a horizontal 
projecting arm at its center, to which the racking 
cable is securely attached. Ordinarily the pull of the 
cable keeps the wedges lifted clear of the car; but 
should the cable carry away, the wedges will swing 
down with their own weight and become engaged be
tween the car and the fioor of the pontoon, preventing 
any further movement. 

The hoisting ,ropes are of 1 1k-inch plowed steel, there 
being eight parts to each block. The hoisting engine 
cylinders are 12 inches in diameter by 1 6. inches 
stroke, and they run at a speed of 200 revolutions per 
minute. The counterweight engine cylinders are 11 
x 18 inches , and the speed of hoisting with a full load 
of 100 tons is 8 feet per minute; with 60 tons on one 
block, 9 feet per minute; while the speed with a light 
load is 26 feet per minute. 

. . . . .. 
The Hatehlng oC (JhlekeD. CrolD Preserved Egg •• 

The London Lancet recently published an article de
scribing some experiments which had been made for 
th� purpose of determining whether eggs could be 
h a;tched which had been preserved for twelve months 
by' , immersion in a ten per cent solution of sodium. 
It was said in the article , that chickens had been 
hatched from these eggs. A correspondent of t,he 
Lancet now writes to that journal, narrating some 
experiments which friends of his undertook , for the 
purpose of verifying the statements made. ' Twelve 
eggs were collected in June, and immediately placed 
in a ten per cent solution of sodium silicate and com
pletely covered by the solution. On September 6 four 
eggs were taken from the solution and marked and 
with nine other newly-laid eggs were placed u nder a 
hen. All the newly-laid eggs hatched out within three 
weeks, but the four preserved eggs did not hatch. One 
of these eggs was boiled and was quite fresh; the other 
three were broken and the yolk fell out separately from 
the ,;·hite. The whites were whipped up and became 
quite stiff. This is stated to b e  the best test of a 
fresh egg. It is of interest to note that these pre
served eggs, even when they had been incubated for 
three weeks" still remain perfectly fresh, seeming to 
inpicate that the sll-ells were still impermeable to ex
ternal infiuences: � ;  

Assuming that ,�e remarkable preserving effect of 
tlie sodium silicatel' is due to the formation of an in
soluble glass with the lime salts of the substance of 
the shell it is curious that it has been possible to hatch 
out a chicken without first making the shell again 

permeable to air. The experiment is one which should 
be r epeated after the shell has by some method again 
been rendered permeable, for it seems improba ble that 
the '  hatching of such preserved eggs can take place if 
tjie shell remains impermeable to air. 

... . . 
The (Jurrent" SupplelDent. 

The current SUPPLEMENT, No. 1466, presents the first 
- .installment of an article on the Viennese Metropolitan 
RaHway, a road which should be of no little interest 
to those who have been witnessing the development 

of rapid transit in New York, Boston, and Chicago 

within late years. The article is illustrated with pho
tographs that clearly show the engineering features 
of the work. O. F. Cook writes upon the Central 

American rubber tree. D. E. Salmon, Chief of the 
United States Bureau of Animal Industry, read a paper 
at the recent Farmers' National Congress on Infec
tious and Contagious Diseases of Farm Animals and 
Their Effect on American Agriculture. The paper is 
republished in the SUPPLEMENT. Lord Kelvin in a pleas
ant way recounts his early training in natural philos
ophy, and presents an interesting picture of his first 
teacher. The usual Trade Notes, Selected Formulle 

and Consular Reports will be found in their proper 
places. 
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A.lnlDintulD Plate Prlntln". 

BY PALM"ER H. LANGDON. 
Revdlutlonl:l in the industrial arts are becoming more 

common in these days of comparative peace than revo. 
lutions political, and such an industrial revolution Is 
now taking place in the branch of printing known as 
lithography. It is a change which has come with the 
discovery of a new printing material-aluminium
and which has in turn made it necessary to build en
tirely new types of printing presses and to change the 
methods and shop practice of lithographic plants. Be
fore describing this remarkable industrial revolution, 
it is essential that the various classes of printing be 
mentioned. 

Printing may be classed under three heads. . One 
method is reHef printing, in which the design to be 
printed is raised above the surface of the printing 
plate. This method includes all type printing, which 
means that all newspapers come under the head of 
relief printing. 

A second method is intaglio printing, in which the 
design is cut into a metal plate, the lines, etc., lying 
below the surface. Steel-plate printing is the most 
common form of intaglio printing, and intaglio is also 
popularly known in the form of calling cards , which 
are printed from engraved copper plates. Intaglio 
printing is practically limited to hand work, and is 
consequently slow and expensive. 

The third branch of the printer's art is designated 
as surface printing, in which the design is neither cut 
below the surface nor is raised above the surface, but 
lies on the surface . By this method are printed the 
theatrical and circus posters, fashion plates, insurance 
pOlicies, portraits, and the great bulk of prints pro
duced in colors, and which are termed color work. 
Surface ·printing is far the youngest branch of the 
printing industry, for it was but a l ittle over a cen
tury ago that Alois Senefe'lder, at Munich, Germany, 
discove

·
red that a certain quality of lime rock now 

known as lithographic stone had the property of ab
sorbing sufficiently a design or drawing in ink, to make 
a reprint of the very drawing without raising or de
preSSing any part of the stone surface. 

A picture or design is drawn upon the stone in 
g reasy ink ; this the stone absorbs. By washing the 
surface with an acid solution and gum arabic, the 
greasy design is rendered in soluble in water, and at 
the same time those portions of the surface not occu
p ied by the g reasy design have attached to them a 
film of gum arabic, which has an affinity for water. 
Water and grease will not mix-they are mutually 
repo llent. It is upon this principle that surface print
;ng is based. When the design is ready to print, first 
a wet roller is passed over the surface-the water ad
her es to the surface everywhere except where the 
greasy design lies; there the grease rejects the water . 
Then the ink railer is passed over the same surface, 
and the water-covered portions reject the ink, which 
adheres only to the greasy de sign . The design being 
thus inked, the paper is pressed against it and receives 
an impression of the picture or design. But stone, fine 
as it is for surface printing, is a cumbersome, fragile 
material and the supply is limited. If lithography 
was to �row like othe� branches .of the printer's art, 
what was to take the place of stone, which was stead
ily increasing in price ? Lithographers had many 
y�ars ago experimented w ith the different metals, bu t 
none, w ·th the exception of zinc, was found to possess 
the right texture and porosity essential for surface 
printing. Zinc, for which the lithographic trade had 
high hopes, proved to be of limited capabilities , and 
lithographers found again that they must rely on 
stone or find a more suitable materia:l .  

Some ten years ago aluminium began t o  b e  manu
factured in a sufficient quantity to make it commer
cially useful, and it was soon discovered that this 
l ight, white metal could be trea ted in a way which 
would giVe it the property of printing l ike l ithographic 
stone. The treatment of the metal differed slightly 
from the preparation of the slabs of the stone. Sheet 
aluminium was ground with pumice stone to give it 
an onen grain, and then subjected to an acid treat
inent

-
Which after a number of experiments wa,s found 

nece;sary to give the plate the proper surface.  The 
plates were then fastened on blocks , placed on the 
old flatbed presses, and it was but a short time before 
the experimenters mere able to do creditable color 
work from aluminium plates. The new aluminium 
art had developed sufficiently to exhibit work at the 
centennial held in New York a few years ago to com
memorate the discovery of surface printing. 

However, the progressive minds were not content to 
print from aluminium plates in the oM-faShioned way, 
but they must have a new style of machine to do the 
printing; and it is right here that the revolution is 
taking place in the complete change of surface print
ing machinery, which at the present time is going on 
in lithograph ic establishments all over the world. It 
is pleasing to record in passing that America has led 
in the revolution, and is supplying the revolutionary 
machinery-so to speak-to Europe, the Orient. and 
the Occident. • 

Scientific America.n 
As long as stone was the only surface printing ma

terial, on'ly one ·form of press, that known as the flat
bed, was practical . This form of press has a heavy 
sWinging bed, is of slow motion, and is noisy. With a 
metallic plate it was possible to bend the metal to a 
cylinder, thus applying the principle of revolution, and 
making it necessary to build a rotary press. When the 
press builde,rs were convinced that printing f rom 
aluminium plates was no longer an experiment, they 
quickly put on the market a press especia:lly built for 
metal plates, and by applying the rotary motion men
tioned, were able to get twice as many impressions 
as from the s'low-moving flatbed. With the rotary 
press it was simply passing the paper sheets between 
two cylinders, as clothes are passed through a laundry 
wringer. 

When it had been demonstrated that the rotary press 
was a thoroughly practical machine, the builders de
cided to go a step further and build a press that would 
print two colors at one time-a two-color rotary. 
Never had it been commercial'ly possible in lithography 
to print two colors from stone in one run through the 
old flatbed press. Inventors, lithographers, and press 
builders have striven for years to perfect a machine 
which would allow them to put on the various colors 
of a picture in one run through a press. Hundreds of 
thousands of dollars had been spent and years of time 
consumed toward th is end, but without practical re
sults. The application of surface printing remained 
the same as in Senefelder's day, viz., that each color 
is printed separate'ly from the stone, and that if there 
were ten colors to form the complete picture, there 
must be ten separate prints made on the press, and 
each in perfect register with the others. 

A perfect register is obtainable in a rotary , press, 
and from the form of construction of the machine it 
was possible to pu t in a third cylinder and an addi
tional set of rollers and put two colors on the sheet 
of white paper befo;e it had passed through the press. 
Great as this improvement is in surface-printing ma
chinery, l ithographers believe it is but a step to a 
three-color press, when by the wonderful finished effects 
which are obtainable with the combination of three 
colors it would make three-color 'l ithography, or more 
prope;ly speaking three-color algraphy, a triumph in 
the graphic arts. 

But it is not alone a gain in multi color . printing 
which .has been brought about by the alumin,ium 'plate 
and tlie rotary press, but it is the great gain wihich is 
accomplished with the single-color rotary, and which 
at the present time is more widely used. The largest 
size stone generally used on a flatbed press measured 
44 x 64 inch�s and we ighed 1,200 pounds. The same 
size aluminium plate weighs but 12 pounds. It is 
possible to make 12,000 impressions a day from a ro
tary. With stone 5,000 prints is considered a good 
day 's run . The motion of the rotary is continuous, 
while that of the fl atbed is reciprocatory. The differ
ence in motion of the two might aptly be compared 
with the difference in motion of the steam engine and 
the electric motor. With the introduction of the ro
tary there has been indeed a revolution in lithograph i c  
establishments, until some o f  the larger shops no w 
print 90 per cent of their work from aluminium plates 
and rotary presses. As most of the lithographic 
plants are located in large cit ies where storage room 
is iimited, the smaller space taken up by a p'late is a 
particular advantage. A stone of the average size 
four inches in thickness requires thirty times the 
space of a one-sixteenth inch plate. 

The revolution, however, is not taking place with 
the haste of the French revolution of history, but is 
a gradual change from the old method to the new. 
Stone and the flat bed are still used exclusively by the 
majority of the litho shops-though this · majority is 
steadily diminishing-and particularly for the class 
of surface printing known as commercia'l work. Where 
there is no color work, stone is p referred. Commercial 
work borders on relief printing, and no method has 
as yet been devised whereby the aluminium can be 
etched high enough to print such fine lines as the 
stone. There is hope, however, that invention will 
give a .process which will overcome this difficulty, 
and that even commercial work will be produced en
tirely from aluminium plates. 

• • • 

In the Zeitschrift of the German Engineers' Asso
ciation, Mr . L. Austin describes experiments made at 
Charlottenburg on the co-efficient of thermal surface
conductivity across the surface of separation of a solid 
and a fluid giving the following results :  From metal 
to water a� the boiling point the resistance is equiva
lent to a thickness of 1,6 centimeter to 2 centimeters of 
iron but is reduced by stirring by an amount equiv
alent to about 0.75 centimeter of iron. The resist
ance increases as the temperature falls, reaching a 
maximum of 10 centimeters of iron, which is reduced 
by 1 centimeter by stirring. For flow of heat from 
wate r to meta)l, the resistance appears greater than 
for the reverse flow if the water is undisturbed, and 
about the lame when the water il ltirred • 

In lUemorlaD1 of Hobert Henry T h n rston. 

To the Editor of the SCIENTIFIC AMERICAN ; 

The class of 1 904, Sibley College, has requested that 
a copy of the following resolutions be sent to you, 
and we hope that you will favor us by publishing the 
same. 

RESOLUTIONS. 

Whereas, It has pleased the Almighty God, in His 
infinite wisdom, to call from among us our Head, 
Robert Henry Thurston, Director of Sibley College, 
Cornell University; be it therefore 

Resolved, That we, the members of the Senior Class 
of Sibley College, individually and as a body, feel the 
loss sustained by this class and college to be unspeak
able. 

That we mourn him not only as our respected Teach
er and Director, but as a true friend of every member 
of the class. 

That we deeply appreciate the exceptional opportu
nities of having been under his instruction and of hav
ing enjoyed the advantages of perso'nal contact with 
this ideal member of our future profession. Further 
be it 

Resolved, That a copy of these resolutions be sent 
with our deepest sympathy to his bereaved family . 

That a copy of thes� . resolutions be published in 
the college papers and in the leading engineering 
journals of the scientific world; and 

That a copy of these resolutions be duly engraved 
and placed in Sibley Hall. 

CLASS OF 1904, SIBLEY COLLEGE, CORNELL UNIVERSITY. 

HURD ALDRICH, 

Committee : R. W. ROGERS, 

W. S. FINLAY, JR. 

Cornell UniverSity, Ithaca, N. Y., November 18, 1903. 
... I e ,  .. 

The N i nety-Footers. 

To the Editor of the SCIENTIFIC AJ'.LERICAN : 
I have read with great interest your article on the 

subject, "Is Yacht Designing an Exact Science ?" 
The anomalies you refer to in the relative perform

ance s of "Reliance" and "Shamrock" in light and 
strong winds can, I think, be shown to be not real, 
but apparent only. 

You say experts predicted that "Shamrock" would 
relatively do better in light winds because of her 
l�sser wetted surface: But the question of wetted sur
face must be considered, in relation to sail area. "Re
liance" had close on 2,000 square feet more sail , an 
area equal to "Reliance's" biggest jack yard topsail . 
She carried 14 per cent more sail than "Shamrock" 
on a hull of  the same length of waterline, and allow
ing for "Reliance's" greater wetted surface, it is prob
able that "Reliance" carried at least 10 per cent more 
sail per square foot of wetted, surface. 

I contend that the performance of "Reliance" in 
light winds fully accords with theory if her sail area 
per square foot of wetted surface exceeds that of 
"Shamrock, " about which there can be no doubt. 

In regard to the relatively better performance of 
"Shamrock" in strong winds reaching, which should 
in theory be "Reliance's" best point, I think the com
paratively good performance of " Shamrock" in strong 
winds can be accounted for in three ways : First, a 
cutter of such immense rig as "Reliance" would be 
more difficult to manage in strong winds and the small 
sail plan of "Shamrock" would be more effective in 
proportion to its size. Secondly, "Shamrock's" area 
of cross-secticn may be very l ittle larger than "Re
liance'S," and if this is correct, her relative fineness 
of hull will be very little fuller. OWing to her shal
lowness of hull and extreme overhangs , "Reliance's" 
buttock an d diagonal lines will of course be much 
finer than "Shamrock's," but " Shamrock's" water 
lines, on th€ other hand, are much finer, and conse
quently it is probable there is not much difference in 
the relative fineness of the hulls of the two boats. If 
these assumpt1 0ns are correct, it is in accord with 
theory that "S�lamrock" should develop high speed in 
conditions favorable thereto. Thirdly, the finer water
l ines and· sweeter form of " Shamrock" · woul d of · neces
sity cause her to take more k indly to rough water . 

It will be remembered that in the trial races on the 
Clyde, while "Valkyrie IlL" could sail ring s round 
"Britannia" in light winds, "Britannia" beat "Valky
r ie "  in strong breezes. The differences in type between 
these two boats were more pronounced than in the 
case of the "Reliance" and "ShamrOCk," but otherwise 
I think the cases are analogous. 

ARCH. BUCHANAN. 

Auckland, N. Z. , O ctober 15, 1903. 
----------- �+. �  • .------------

The new leviathan "Baltic," for the White Star 
Line of the Morgan shipping combine, is rapidly ap
proaching completion at the Bel fast shipbuilding yard 
of Harland & Wolff. This steamship when launched 
will be the largest vessel afloat, exceeding the "Cedric" 
by 3,000 tons. The tonnage of the "Baltic" will ap
proximate 24,000 tOllS. 
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A GRAPHIC ACCOUNT OF THE lIERLIN-ZOSSE!l 

RECORD R UN. 
The attainment of the speed of 130 miles an hou r 

on the high-speed electric road from Berlin to Zossen, 
which has been duly chronicled in these columns, has 
probably caused many of our readers to wonder just 
how the men in the cab felt when they saw poles and 
trees flying past. It happens that Dr. Reichel, one 
of the engineers who was in the car at the time it 
made its historical run, published in a Berlin weekly 
a very good account of the experience of those who 
conducted the experiments. We trans'late the more 
striking portions : 

"All preparations have been made ; a brake test has 
been carried out ;  the engineers have climbed into the 
car ; and the military posts along the road have been 
informed that the car is soon to start. The motor· 

Sci�ic American 
The speed is now 109 miles an hour. We seem to be 
leaping toward the curve. No bend can be seen ; the 
track apparently ends abruptly. We know there is a 
curve, and. yet we are anxious ; we brace ourselves for 
a shock. Just as we reach the curve the track seems 
to bend into a gentle arc into which the car runs 
easily. 

"The curve is passed. About a mile ahead of us a 
safety signal can be seen. We climb a grade of 26 
feet to the mile-slight, to be sure, and yet to ascend 
it at full speed we must expend 300 horse power 
more. The train is flying on faster and faster. We 
rush through Mahlow (4 miles from Marienfelde ) at 
a speed of 115 miles an hour. No vibration or shock 
is felt. It seems as if the car itself were not mov: 
ing-as if buildings, poles, trees, were flickering past. 
Only the humming of the wheels assures us that it is 

A View of the Car Which Made the Record of 130.4 MDes I'Cr Hour on October 28, Taken Immediately After the Run. 

NOVEMBER 28, 1903 . 

to the new sensation. The feeling of safety and com
fort which overcomes the flrst shock of amazement 
gives rise to the desire to travel still faster. · After the 
120 mile an hour mark has been passed, the excitement · 
in the car becomes intense. Not a word is spoken. Only 
the click of the wheels over the rails is heard. Every 
eye that is not fastened on the speed indicator is glued 
on the track. Suddenly, at a distance of about half a 
mile, we see two men unconcernedly standing in the 
middle of the road ca'lmly awaiting the car. The 
motorman jumps for the whistle string. As the danger 
signal shrieks, the two men on the track turn about 
with a frightened look, and then flee for their lives. 
No power on earth can stop this 93·ton car within 
a mile. 

"We whizz past the town of Dahlwitz. Dust, sand, 
and large pebbles leap up behind us. We just cateh 

The Motorman'S cab. 

The Track on Whidl the Record Run Was Made. One of the Two cars Built for the Sp� Tests. 

man turns the controller very slowly through a few 
degrees. Fourteen thousand volts shoot from the lines 
to the motors. With a whirr the car starts on its 
memorable journey from Marienfelde at twenty·flve 
minutes after nine o'clock. The overhead wires are 
swaying in a strong wind. As the car travels on, 
the strength of the electrical current fed to each of 
the four motors is gradually increased to 350 amperes. 
In other words, 2,300 kilowatts, or 2,600 mechanical 
horse power, are being expended. A mile and a 
quarter has been covered. The speed indicator shows 
a velocity of seventy-five miles an hour. When Lich
tenrade is reached, about half a mile further on, the 
car is rushing on at 941h miles an hour. Each second 
the speed increases. Just before the station of Mah
low appears, a curve of 6,560 feet radius looms up. 

THE BERLIN-ZOSSEN RECORD RUN. 

we who are moving. The voltmeter shows that the 
current collectors are doing their work smoothly. No 
fear of increasing the speed need be felt. The last re
sistances of the controller are gradually cut out under 
the load of 2,300 kilowatts. The finger of the speed 
indicator slips along to a mark which shows that the 
car is making 121 mi�es an hour. At every crossing 
a loud ringing note can be heard, caused by the 
wheels. 

"Fragments of ballast as  large as walnuts are sucked 
up into the air and faU back as the train rushes on. 
At first the speed is bewildering, almost stupefying. 
We in the cab are much nearer the track than is the 
engineer of a steam locomotive. On that account it 
seems at first as if the car is literally devouring the 
road by the mile. GraduaUy we become accustomed 

a glimpse of people on the station throwing up their 
hats in joy. Suddenly a smashing blow is heard 
against the window of the cab, as if a man brought 
his fist heavily down upon a table. It was a bird, 
overtaken in its flight and kiUed. The speed indica· 
tor finger climbs up past the 124-mile mark. Rangs
dort is only 134 miles away ( 8.6 miles from Marien
felde) . It is soon time to shut off the current. Un
less the 4,000-horsepower engine at the power station 
at Oberspree does not help us, we shall not reach the 
speed for which we are all hoping. The engineers at 
the power house have not forgotten us. The finger of 
the speed indicator, as we near Rangsdorf, moves just 
a little further. And so we cover the last mile which 
we stiU have before cutting off power, at top notch 
speed, using up 1,400 kilowatUJ, or 11600 horse . power. 
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A quarter of a mile before reaching the curve near 
Rangsdorf, we shut off the current and apply the full 
power of the brakes. The speed of the car drops to 
102 miles. The curve is rounded in a noble swing. 
The brake is released, and the car glides along under 
Its own momentum without any current whatever until 
Zossen is reached. In eight minutes we have leaped 
from Marienfelde to Zossen. We crowd around the 
telegraph imltruments, which have recorded a . speed 
never before attained in the annals of railroading. 
The telegrapher can hardly attend to his instruments, 
so many heads are pressing about him. Finally he 
succeeds in reading off the record--130.4 miles an hour. 
Everyone smiles ; hands are shaken, congratulations 
exchanged. An officer rushes off to the telegraph sta
tion to announce to Hi s  Majesty the Kaiser the feat 
which German engineers have succeeded in perform
ing. 

"The front end of the car is covered with fiies, bees, 
and small insects, ' crushed as if by a thumb against the 
iron and glass." 

• .  e • 
THE FINSEN LIGHT-C URE IN ENGLAND. 

BY JIlCRBERT o. FYFE. 
King Edward and Queen Alexandra paid a visit 

the other day to the London Hospital in order to 

Scientific American. 
The result of the red-light treatment is that suppu

ration is usually abolished. Scars are extremely rare, 
and the duration of the disease is shortened. Turn
ing now with renewed energies to his chosen field of 
research, Finsen soon found that the chemical rays 
were of inestimable value in curing lupus and like 
eruptive skin diseases. He finally discovered his 
world-famous method of treating l ocal superficial bac
terial skin diseases by the concentrated chemical rays 
of light. The method is founded on the following 
facts, which have been proved after a long series of 
experiments : 

1. That the chemical rays of light ( particularly the 
violet and ultra-violet ) are capable of destroying bac
teria. 

Prof. Finsen has found that, on days of bright 
sunshine, at noon, in July and August in Copenhagen, 
sunlight will kil'l bacteria in a few hours, and that an 
electric arc l amp has the same bactericidal property. 
But neither the rays of the sun nor of the electric 
'lamp are sufficiently strong by themselves to kill bac
teria growing in the skin ; if they were, then all bac
terial skin diseases would be cured spontaneously in 

the summer. 
Prof. Finsen soon discovered that he must concen

trate the light by means of special apparatus in such 

heat rays of the spectrum, and this the lens accom
plishes. By making the lens ' of a blue liquid instead 
of solid glass, a considerable cooling of the liquid is 
effected, for the reason that water absorbs the ultra
red rays and the blue color excludes a considerable 
number of the red and yellow rays. These three kinds 
of rays have particularly strong heating effect, while 
their bactericidal power is insignificant. The blue, 
vi olet, and ultra-violet rays, which it  is important to 
procure in as great a number as possible, are but 
very slightly impaired by passing through the blue 
liquid. 

The lens can be raised or lowered as well as turned 
on a vertical and a horizontal axis, and thus is capable 
of concentrating the rays of light upon any . portion 
of the skin which it is desired to treat. 

Where sunlight is not available ( in Copenhagen and 
London this is unfortunately very often the case ) 
'light from an electrical source is requisitioned. In the 
general arrangement of the original lamp is included 
a centra:l electric arc, protruding from . which are four 
brass tubes which remind one of telescopes. Each 
tube consists of two parts, inside of which are fixed 
lenses of quartz, used because this material to a far 
higher degree than glass allows the ultra-violet rays 
of shortest wave length to pass through.  It is just 

One of the New Ultra-Violet Ray Lamps Designed by The Interior of the Ffnsen Medical Light Institute at Copenhagen. 
the London Hospital Staff. 

Treating a Patient with the Fwsen Apparatus Presented by Queen Alexandra to Dr. Finsen's New Apparatus for Light-Ireatment. 
London Hospltal. 

. 

open three new departments lately added to the hos
pital. The first of these is known as "Queen Alexan
dra's Light Department," for Her Majesty was the first 
to introduce the Finsen light-treatment into England, 
presenting a four-tube lamp to the London Hospital! 
in 1900. 

In  a large room of the London Hospital, ten lamps 
of various kinds are being used. In a smaller room 
cures are being effected by means of the Rontgen 
rays. The other two departments are the electro
therapeutic, where all kinds of electrical treatment 
are given, and the radiographic, where photographs 
are taken for the purpose of locating foreign bodies. 

Dr. Niels R. Finsen is the director of the five new 
buildings in Copenhagen known as "Finsen's Medi
cinske Lysinstitut," which was founded by the Danish 
government. Since 1890 Finsen has devoted himself 
to work on phototherapy or the tp.erapeutic infiuence of 
the various rays of the solar spectrum. His first great 
result was the red-light treatment for small-pox, which 
is now being used a'll over the world with splendid re
sults. 

THE FINSEN LIGHT-CURE IN ENGLAND. 

a way that it contains as many bIlue, violet and ultra
violet rays as possible. This concentrated light, 
whether it be sunlight or electric 'light, will kill in 
a few seconds bacteria which were destroyed by ordi
nary light in as many hours. 

2 .  That the chemical rays of light can produce an 
inflammation of the skin ; and 

3.  That these same rays have the power of pene
b'ating the skin. 

The Finsen treatment may be divided into 
two varieties : the treatment by sunlight and the treat
ment by electric light. 

In the treatment by sunlight, the apparatus used con
sists of a lens of about 20 to 40 centimeters ( 7.8  to 14.7 
inches ) in diameter. The lens i s  composed of a plane 
glass and a curved one, both framed in a brass ring. 
Between them is a l ight blue, weak, ammoniacal solu
tion of. copper sulphate. As one surface of the liquid 
is plane and the other one curved. its optical function 
is that of an ordinary plano-convex glass lens. 

In order to avoid burning the skin of the patient 
it is necessary to cool the light by eradicatin&, the 

these ultra-violet rays that have a considerable bac
tericidal effect. 

The reason that glass and not quartz is used in the 
sunlight apparatus is that all ultra-violet rays of short 
wave length emanating from the sun have been ab
sorbed by the atmosphere before they reach the lens 
and that the longer rays can quite .easily pass through 
glass. Between the lenses in the tube there is distilled 
water, which cools the light by absorbing the intense
[y heating ultra-red rays, but does not impair the blue, 
violet, and ultra-violet ones. 

Dr. Finsen explains that it is not possible, as in the 
. 
sunlight apparatus, to make the water blue in order 
to cool the light further, because the extreme ultra
violet rays which abound in the electric light might 
well pass the quartz but get absorbed by the blue 
coloring matter ; 'the advantages of using the lenses 
of quartz would consequently be lost. In order to 
prevent the distilled water from boiling by absorbing 
the ultra-red rays, cold water is made to circulate 
around it. 

Notwithstanding the fact that the speCial arrange-
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ments we have been describing for cooling the rays 
both from the sun and ' from an electric lamp arc 
have been devised, the light is stil'! in both cases too 
warm to be applied to the skin without injury, 
and it is necessary to cool the skin in order to avoid 
burning. 

To this end a little apparatus is employed, 
consisting of a plate of quartz and a plain convex 
lens of quartz, both framed in a conical brass ring 
which carries two small tubes and four arms ; to 
each arm is fastened an elastic band, by means of 
which the apparatus is pressed against the skin. By 
making cold water run into one of the tubes and out 
of the other, the skin can be cooled to such a de
gree that it can stand even the strongest light. Fur
thermore, the pressure which the plano·convex quartz 
lens excites on the skin makes it anremic, and thus 
allows the chemical rays to penetrate much better 
than were this not the case. The red color of the 
blood acts like red glass in opposing the passage of 
any light but red. In treating patients, an area of 
skin of about lY2 centimeters in diameter is subjected 
to the light rays for one hour every day. 

One photograph shows a lamp which was invented 
by the staff of the Lupus Department of the London 
Hospital .  The earlier telescopic form is abandoned 
and the light from the carbon poles is simply passed 
through a water lens. It was found, however, that 
much better effects were obtained when the light rays 
were concentrated by 

'
means of lenses. The latest 

lamps are supplied with continuous current at 50 
volts and 15 amperes. The original four·tube lamp 
took 45 amperes. Powerfu� lenses are placed in the 
telescopic tube, and distilled water is circulated 
through the tube. 

Various other kinds of lamps have been tried at the 
London Hospital. In some, lenses of rock crystal are 
used. In the "Broca-Chatia" lamp 
one of the cores of the carbon r0'ds 
is of cast iron which, it is claimed, 
gives ultra-violet rays three times 
greater than ordinary carbons, and 
will do as much for a lupus patient 
in 20 minutes as Finsen does in 1 %  
hours. N o  water circulation i s  
used, and the tissues need not to 
be pressed free of blood. 

The original Finsen four-tube 
lamp costs about $500 and $ 2,500 a ' 
year to maintain in constant work
ing order. The newer single-tube 
lamps cost only about $75 to $100 
and only $750 a year. to run, while 
Dr. Bang, of the Copenhagen Light 
Institute, has, it is said, just pro
duced a new lamp with iron elec
trodes which costs but $15, and 
which can effect with 5 amperes 
what the Finsen lamp effected with 
60 amperes in 114 hours. 

In the Kjeldsen lamp one pole Is 
of carbon and one of mercury, and 
it is claimed that this produces rich 
actinic rays. 

The Finsen treatment has been 
found effective in cases of lupus 
vulgaris, lupus erythematosus, epi. 
thelioma cutaneum, acne, alopecia areta, erysipelas, 
various minor eruptions, and in rodent ulcers. Patients 
have been now under treatment for some years and in 
hardly itny cases have the diseases made their reap
pearance. 

Nowadays, so soon as the first stages of the disease 
are observed, the patient is placed under treatment, 
and the chances of complete cure are of course infi
nitely greater than if the disease has obtained a firm 
hold. 

Since the invention of phototherapy and the ' rEicenf 
improvements which have been made in the technique 
of the operations, there is no other form of tuber
culosis which is easier to cure. The statistics which 
have be�m collected at the Fin:sen Institute from the 
end of 1895 to the first of 1902 relate to 804 case,s, in
cluding all the patients afflicted with lupus who pre
sented themselves at the institute. The number of 
patIents who were entirely cured is 412 ; those whose 
cure is nearly complete with but slight traces of the 
malady, 192. The cases still under treatment number 
117, of which 91 show an improvement and 26 remain 
about stationary. The treatment was interrupted for 
different reasons in 83 cases, by death or other grave 
malady 44, and for outSide reasons 23, leaving but 1 6  
whose treatment was stopped a s  being unsatisfactory. 
From the total of these results, it is shown that 695 
cases out of 804 have been favorably influenced by 
the treatment, and many are cured entirely. But it 
must be remarked that many of these cases date 
from 30 to 50 years back, and of course are most 
difficult to cure. Dr. Finsen states that in the recent 
cases the cure is almost certain, and as the new cases 
are being treated as soon as they appear, it is expected 
that Denmark will soon be free from this malady. 

Scientific America.n 
A. SIBERIAN MAlIMOTR. 

The huge body of the Siberian mammoth which was 
discovered in the summer of 1901 has now been erected 
in the museum of the Academy of Sciences at St. 
Petersburg, and is here i'llustrated for the first time. 
The unique interest of this discovery lies in the fact 
that though many fossil remains of mammoths have 
been found, and other preserved bodies of mammoths 
seen, no body so complete as this one has ever before 
been brought home to civilization. The hide, hair, 
eyes, fiesh, and bones of the mammoth brought home 
by Dr. Otto Herz are all marvelously preserved by a 
set of circumstances similar to those which have given 
us the actual feathers of the extinct moa bird and the 
bony hide of the mylodon. 

Dr. Herz describes the long hair and the thickness 
01 hide of the mammoth, and how the stomach was 
found full of undigested food. The attitude in which 
he was found shows that he met his death by slipping 
on a slope, for his rear legs are bent up so that it 
would be impossible for him to raise himself. Dr. 
Herz writes : 

"The impromptu grave into which the animal} 
plunged Was made of sand and clay, and his fall prob· 
ably caused masses of neighboring soil to loosen and 
cover him completely. This happened in the late au
tumn, or at the beginning of the winter, to judge by 
the vegetable matter found in the stomach ; at any rate, 
shortly afterward the grave became flooded, ice follow
ing. This completed the cold storage, still further 
augmented by vast accumulations of soil a'll round-a 
shell of ice hundreds of feet t�ick, inclosed by yards 
upon yards of soil that remain frozen for the greater 
part of the year. Thus the enormous carcass was pre
served ' for how long no one knows, through hundreds 
of centuries perhaps, until not so many years ago 

A. PREHISTORIC MONSTER. 

some movement of the earth spat forth the fossil mau· 
soleum, leaving it exposed to sun and wind until grad
ually, very gradually, the ice crust wore off and re
vealed to the passing Cossack the hidden treasure." 

The mammoth whose actual appearance in · the fiesh 
has now been so marvelous'ly preserved for us was ' 
known to early man, but appears to have died out 
completely before the advent of what are known as 
neolithic times. Thus his remains (teeth and bones) 
are found along with very old human remains of the 
eariy s'tone age, and a lifelike and unmistakable en
graving .of a mammoth has recently been discovered 
in the grotto of Combarelles, in France. How far early 
man assisted 'in the disappearance of the mammoth 
is not an easy matter accurat�y to determine.-The 
Sphere. 

• 1 • • • 
The report of the Uganda Railway Committee on 

the progress of the works for 1902-3 has just been issued. 
It states that, with the exception of a small tunnel 
and two other short deviations, the earthworks are 
finished, and that 27 large viaducts were erected dur
ing the year, the whole of the bridges and culverts for 
a distance of 948 miles having now been completed. 
The station buildings have been finished throughout 
the line. There. are 43 stations, including Mombasa, 
the terminus at the coast, Port Florence, the terminus 
on the lake, the headquarters, and four other engine
changing stations. Coming to the rolling stock, the 
report states that 22 small locomotives , worn out by 
construction service, have been removed from the re
turns, together with 1 2 5  wooden material wagons. 
Eighteen engines have been fitted with automatic 
brakes, and they are being fitted to the whole of the 
passenger stock and a proportion of the goods vehiclee. 

NOVEMBER 28, 1903. 
Speetro.eopleal Determination" oC A.tomlc 

Weight .. 

It has been known for some time that there is some 
connection between the spectrum lines of the elements 
and their atomic weights. This is shown, for instance, 
by a comparison of the spectra of alkali metals, in 
which the lines are found to approach the red of the 
spectrum for increasing atomic weights. 

These relations form the subject of a paper by G. 
Runge read before the recent congress of German nat
uralists, held in Cassel. On closer investigation it is 
shown that each line of one element will correspond 
with a given line of another element, the structure 
of each spectrum thus being perfectly regular. When 
combining the lines by . groups in so-called series, the 
same image is obtained for each element, any two 
images corresponding. This connection of the spectra. 
it is true, has not so far been possible for any groups ' 
of chemical elements. Wherever sedes are found, 
as for instance with Mg, Ca, 8r, Zn, Cd, Hg, Ai, In, 
Tl, Cu, Ag, Au, the series lines at least may be' con· 
nected with one another. As regards the numerous 
remaining lines, impossible of being arranged in ser
ies, other criteria have to be resorted to in order to 
arrive at a connection from one element to another. 
Similar criteria are afforded by : 

1. The aspect and behavior of the lines, which may 
be easily reversible, enlarged or well defined, the 
variation of the wave length under the infiuence of 
varying pressures, the luminous intensity at different 
temperatures in the Bunsen burner, the electric arc, 
the spark, in the case of self-inductions being inserted, 
etc. 

2. The law of constant vibration differences. 
3. The behavior of the line in the magnetic field. 
If the different corresponding lines of a group of 

elements are found, the periods are a Simple function 
of the square of the atomic weight, 
it being possible to determine either 
graphically or by means of empiri- 
cal formulre the atomic weight of 
an element from the atomic weights 
of related elements. 

If the analytical form of this 
function were known, this method 
would afford a very accurate means 
of determining weights. For the 
corresponding line pairs of constant 
vibration differences, an empirical 
for-mula may be established, repre
senting with a high degree of accu
racy the distance of the two lines 
of a pair, in terms of the atomic 
weight. The distance within a 
group of chemically-related elements 
is, in fact, proportional to a certain 
power of the atomic weight, the 
logarithms being lineal functions of 
one another. This law has been ap
plied by the author with the assist
ance of Mr. Precht to a determina
tion of the atomic weight of ra
dium, when the strongest radium 
lines were found to form pairs with 
constant distances. The lines, as 
shown by the author, will corre-
spond according to the Zeeman ef

fect wlt.h certaIn pairs in the spectra of Mg, Ca, Sr, 

Ba, the distance of the two lines of a pair increasing 

from one element to another along with the atomic 

weight. When plotting the distance in forms of the 

atomic weight, the value of the atomic weight of ra

dium, as found by extrapolation, is 257, whereas Mme. 

Curie gives 225. The auther thinks the substance 

used by the latter experimenter to have contained 

some barium, which would account for the high de
partures stated.-A. G. 

,. 1 .  I • 
The " Sletlplng Sickness." 

The British authorities in Uganda are making great 
efforts to discover the source of the terrible "sleeping 
sickness" which periodically decimates the natives of 
that territory and other parts of Africa, and, if pos
s.ible, to find a means of preventing its spread. In 
May last year the Royal Society dispatched a commis
sion to Entebbe, Uganda, for the purpose of investi
gating the disease, and early this year a second com
mission was sent from England for the same purpose. 

The conclusions of the joint commission are now 
available through the publication of a progress report. 
This shows that the disease is caused by a minute par
asite in the blood, which could not be conveyed from 
man to man. Consequently suspicion fell upon the 
tse-tse fly, a species of which, similar to the one preva
lent in Zululand, was found abundant in Uganda, and 
experiments are now in progress to settle whether the 
Uganda tse-tse carries in its blood the identical para
site which is peculiar to the disease, and whether it 
can pass it to an animal. 

One rather tentative experiment seems to show this, 
and it is expected that the truth or falsity of the theory 
will soon be determined. 
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TRAPPING BIG GAltE OJ!' THE SEA. shouting, and screaming ; some pounding the gun- dollars was the net profit of the catch, divided among 
BY 0lUJ!L1C8 lI'. HOLDBB. wales with oars ; others striking the water, all crying a large number of persons. 

The relative intelligence Of many large sea animals at the top of their voices-a babel made up of Cape Larger game than the blackfish finds its way into 
can be judged or tested to a certain extent by an Cod, Portuguese, Swedish, and other tongues that this natural trap, as shown by the excellent photo· 
examination of their methods of escaping from the doubtless filled the hearts of the blackfish with terror graph of a whale lying high above tide-water on 
various traps and devices set for their capture. On as they swam on and were literally dr\ven upon the the shore of the inner bay, Cape Cod. The victims 
the northern coast of Norway and on some of the sands. to this trap wander inshore, encounter the arm of 
islands off this coast, the fishermen derive a large It was then that the most remarkable scene ensued. the Cape reaching out into the sea-one of the most 
yearly harvest from the capture of whales of various The boats pressed in from the bay, the occupants now remarkable results of currents in the world-and are 
kinds, which stray into the harbors. At certain locali- striking the huge creatures with oars, harpoons, and led along into the bay. Many of the predaceous ceta-
ties where the bays are almost landlocked lofty stands lances, leaping overboard at the risk of their lives, ceans chase food of various kinds inshore, and so be-
are erected, similar to the otter outlooks on the North come victims of their rapacity ; but the large whales 
Pacific, and when a school is sighted, scores of boats rr�:;��iiiiiiii��==========f=====� wander in. The one here shown was first observed at 

put out, and by the very simple process of driving, the elltrance of the bay, and was driven in by attacks 
hundreds of valuable oil-producing cetaceans are en· from the occupants of many boats_ The whale made 
trapped. The boats are formed in a line behind them, many efforts to regain deep water, displaying much 
and by shouting, beating on the woodwork with clubs, intelligence ; but it finally became confused and ran 
and moving slowly in, the school or herd is completely aground, where it was presently dispatched by the 
demoralized, and finally driven high upon the beach. men, who secured it with ropes and hauled it in, so 

The Faroe Islands are famous for this method of that at low tide it was entirely above water, where it 
whaling, the so-cal'led ( locally ) grind whale being was cut up and the valuable portions appropriated. 
popular game. One year Ii. school of two hundred were While Provincetown is a natural trap, its shores are 
caught at Tor Bay, and at FeUar, one of the Shetland lined with the peculiar nets of the local fishermen. 
Islands, one hundred and ninety were taken in this c These have the appearance of brush fences, which 
Simple manner, while a herd of five hundred was c.,,---"-'ii�flI;<i....,."""��7t- they are-literal runways leading the unsuspecting 
driven ashore by a crowd of boatmen in Uyea Sound MAP SHOWING THE NATURAL " \.. game into the inner toils of the skillfully-arranged 
in Unst. One of thE largest catches ever made was in TRAP AT CAPE COD HARBOR net. The writer joined the owners of such a net in 
Hvalfiord, Iceland, where eleven hundred were driven INTO WHICH WHALES AND another locality, and when the net was lifted to the 
ashore. 2'1e Mercury, a Scottish paper, thus describes BLACKFISH SWIM. , surface the variety of game was remarkable, includ-
a catch : '''l'he little town of Stornaway was lately ing nearLy every kind of fish found in adjacent waters. 
enlivened by a scene of the most animating and strik
ing description. An immense shoal of whales was, 
early in the morning, chased to the mouth of the !jar
bor by two fishing boats which had met them in the 
offing. This circumstance was immediately descried 
from the shore, and a host ·of boats, about thirty or for· 
ty in number, armed with every species of W'eapon, 
set off to join the others in pursuit, · and engage in 
combat with these giants of the deep. The chase soon 
became one of bustle and anxiety on the part of both 
man and whale. The boats were arranged by their 
crews in the form of a crescent, in the fold of which 
the whales were collected and where they had to en
counter tremendous showers of stones, splashing� of 

while down the beach came an army from the land 
from Truro and Provincetown, some in wagons, many 
on foot, others on horseback, armed with harpoons, 
guns, and even scythes. These joined the throng, and 
the remarkable sight was witnessed of cetaceans be
ing lanced by men on horseback, the animals being 
driven out into the shallows, where for a few moments 
a scene of carnage was enacted that has few equals 
in the annals of blackfishing. Everyone was anxious 
to obtain a share, and various methods were devised 
to make legal claims. Some left their knives in the 
fish they claimed ; others quickly cut their initials in 
the black hide, while the small members of a family 

These nets at Cape Cod are frequently the means of 
taking giant horse mackerel. The latter swim into 
the harbor in schools after food, or are chased in by 
the orca-their inveterate enemy-and become entan
gled ; and if they do not wreck the entire trap, they 
are often caught. This great fish doubtless is ' very 
cunning, as individuals have been known to enter a 

pound and devour its available contents, then escape 
to repeat the trick, to the consternation of the fisher
man ; but, as a rule, the large game becomes entan
gled and is captured. 

On the coast of Califo'rnia, at the island of Santa 
Catalina,  th ere is a singular fjord or deep harbor 
which has forined a trap for many large marine ani

oars, frequent gashes with harpoons 
and spears, while the din created 
by the shouts of the boats' crews 
and the multitude on shore was in 
itself sufficient to stupefy and stun 
the bottle-nosed foe to surrender. 
On more than one occasion, how
ever, the floating phalanx was bro
ken, and it required the greatest 
activity 'and tact ere the breach 
could be repaired and the fugitives 
regaIned. The shore was neared by 
degrees, the boats , advancing and 
retreating by turns, till at length 
they succeeded in driving the cap
tive monsters on the beach opposite 
the town and within a few yards 
of it. The movements of the 
Whales were now violent, but ex
cept when one became unmanage
able and enraged when harpooned, 
or his tail fixed in a noose, they 
were not dangerous to approach. 
In a few hours the whales wer" 
captured ; ' the shore was strewn 
with the dead carcasses, while the 
sea presented a bloody and trou
bled aspect, giving evident proofs 
that it was with no small effort 
that they were subdued and made 
the property of ma'n. On the pres
ent occasion, the whole inhabitants 
of the place, male and female, were 
interested spectators of the scene: '  

J!'INBACK WHALE CAUGHT I N  'iHE NATURAL TRAP A 'i  l'ROVINCETOWN, CAPE COD. 

mals from cetaceans to sail-fishes. 
The cut is called Santa Catalina 
Harbor, and runs directly into the , 
island, dividing a ' low mountain, 
ridge, almost severing it ; in fact, 
there is good reason to believe that 
at one time there were two islands, 
the intermediate space having been 
filled in, in the passage of time. 
This deep cut affords an interesting 
highway for large game, whiCh IS 
attacked by the fishermen who live 
in the vicinity, and easily . caught. 
The writer has seen several large 
swordfishes which were entrapped 
here. The locality is particularly 
interesting from being the site of 
a herd of sea elephants, which were 
exterminated during the time ot 
Scoresby in the early fifties. 

Such scenes are not uncommon 
in America, and in one of the ac
companying photographs is shown 
a large school of blackfish which 
were captured in one of the best
arranged natural traps in this 
country-the little bay forming the 
harbor of Provincetown, Cape Cod. 
On the map the exact situation 
is seen. The blackflsh or whales 
come down the coast from the 
north, encounter shallow water 
possibly to the east of Plymouth or 

BLACKFISH CAUGHT IN THE NATURAL TRAl' AT PROVINCETOWN, CAPE COD. 

The Value of Food to L i fe. 

Prof. R. H. Chittenden, director of 
the Sheffield Scientific School, will 
co-operate with the Sheffield Labora
tory in a physiological study of the 
minimum amount of proteid or 
albuminous food required for the 
maintenance of health and strength 
under ordinary conditions of life. 
In this study there are no special 
theories involved and no special sys
tems of dietetics, but the object es
pecially aimed at is to ascertain ex
perimentally whether physio'logical 
economy in diet eannot be practised 
with distinct betterment to the body 
and without loss of strength and 
vigor. There is apparently no 
question that people ordinarily con
sume much more food than there is 
any real necessity for, and that this 
excess of food is in the long run 
detrimental to health and defeats 
the very objects aimed at. It is 
with a view to gather as many facts 
as possible on this subject that the 

midway the Cape, then follow it along, and are nat
urally led into the cui de sac of Cape Cod Harbor. 
Here the boats easily surround and drive the whales 
in. The large catch pictured created great excite
ment, even in a place Where fishing is the order of 
the day a'1d large catches are familiar to everyone. 
The school was sighted in the outer bay at North 
Truro at first, and a general alarm being given, every 
available boat and dory put out, the fleet easily plac
ing itself in the rear, and while the blackfish were 
inside the point the actual charge began ; men rowing, 

whose head had killed several, mounted the bodies 
and defied all claimants. 

At the end of the run the great beach and the shal
lows were strewn with the huge black and shapely 
forms of the fish which at a distance resembled small 
whales ; and as the tide went out, the sand appeared 
to be covered with countless numbers, extending far 
down the shore and out into the bay. This windfall 
was a month's sensation on Cape Cod, and for weeks 
the fishermen along shore tried out the oil. It was 
estimated that between twenty and thirty thousand 

study .in question is undertaken, . . .  ,- . 
Among the recent deaths noted is that of Dav.id Bel!, 

pioneer ship and engine builder of Buffalo, N.  Y. He 
was 85 years dId at the time of his demise. He came 
to this country from Scotland in 1842,  and in about 
twenty years had built one of the largest plants in 
this country at the time, In 1866 the works presided 
over by him achieved the notable distinction of turn
ing out four locomotives which were then the largest 
in the world. 
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� Legal Notes. � 
THE PRIVILEGE OF LICENSORS AND LICENSEEs.-Mr. 

P. A. Meyer's report on the privileges of licensors and 
licensees, submitted to the National Association of 
Implement and Vehicle Manufacturers, is well worth 
the consideration of inventors. We present herewith 
a summary of the report : 

As to the trend of recent or modern decisions on the 
question of the power and right of patentees to regu
'late the prices and terms of sale of their patented arti
cles, through and by their licensees, the federal courts 
have recently, in several judicial pronouncements, 
found and held that patentees have such right ; that 
they may prescribe the price and lay down the terms 
of sale which their licensees shall charge and impose 
in selling to the general trade the . patented articles 
covered by the patents under which the 'license is 
granted. 

The Supreme Court of the United States in May, 
1902, made such an announcement in the case of Be
ment vs. National Harrow Company, reported in vol
ume 186, at page 70, United States Reports. In that 
case there was a license contract between the National 
Harrow Company, ,a New Jersey corporation, and a 
Michigan corporation. In this license, the licensee 
among other things agreed that it  would not, during 
the continuance of the license, sell its products, man
ufactured under the licen'le, at a less price or on more 
favorable terms of payment or delivery to purchasers 
than was set forth in a certain schedule, which was 
made part of the license. The licensee also agreed to 
pay the licensor, for each and every of the articles 
sold contrary to the strict provision of the license, 
the sum of five dollars as liquidated damages. The 
cO,urt "aid that the question was, whether or not such 
license contract was valid under the act of Congress 
approved July 2, 1890, Chapter 647 of the first session 
of the Fifty-first Congress. 

Then the court said : 
"On looking through these licenses we have been un

able to find any conditions contained therein render
ing the agreement void because of a violation of that 
act. There has been, as the referee finds, a large 
amount of litigation between ·the many parties claim
ing to own various patents covering these imrrlements. 
Suits for infringement and for injunction had been 
frequent, and it was desirable to prevent them in the 
future. This execution of these contracts did in fact 
settle a large amount of litigation regarding the valid
ity of many patents as found by the referee. This was 
a legitimate and desirable result in itself. The pro
vision in regard to the price at which the licensee 
would sell the article manufactured under the license 
was also an appropriate and reasonable condition. It 
tended to keep up the price of the implements manu
factured and sold. but that was only recognizing the 
nature of the property dealt in, and providing for its 
value so far as possible. This the parties were legally 
entitled to do. The owner of a patented article can, 
of course, charge such price as he may choose . and the 
owner of a patent may assign it or sell the right to 
mallufacture and seN the article patented upon the 
condition that the assignee shall charge a certain 
amount for such article:" 

And as stating the rule of law on thi s  subject, the 
court further said : 

"The very object of these laws is monopoly, and the 
rule is with few exceptions that any conditions which 
are not in their very nature illegal with regard to this 
kind of property, imposed by the patentee and agreed 
to by the licensee for the right to manufacture or 
use or sell the article, will be upheld by the courts. 
The fact that the conditions in the contracts keep up 
the monopoly or fix prices does not render them il
legal." 

In June, 1902, in the District of Massachusetts, Judge 
Lowell decided the case of the Edison Phonograph 
Company vs. Pike, reported in Volume 116 Federal Re- . 
porter, at page 1863, in which he sustained the validity 
of' a similar contract. The contract before him was 
one by which the owner of certain patents granted 
licenses to use and vend the patented articles, the 
licensees agreeing not to se'll such articles for less than 
the price fixed. by the licensor, and not to sell to any 
one who did not sign a similar agreement. The con
tract contained a further condition that as to any of 
the patented articles sold in violation of its terms, 
the license should be void, and that any vendor or user 
of such articles thereafter should be an infringer of 
the patents. The court held that such condition was 
va1id and that the sale or use of the patented artic'les 
by 'one who purchased them from the licensee, with 
knowledge of the terms of the contract, and without 
signing the agreement required by the contract, con
stituted an infringement. Thus the court recognized 
the tight · Of the patentees to impose the price at which 
the" licensee shall sell the licensed articles, and the 
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further right of the patentees to require the licensee 
not to sell to any one as his customer who will not sign 
a similar agreement. The point in the case was 
whether one who had purchased the patented articles 
of the licensee and had sold them in disregard of the 
terms of the license to the licensee, was an infringer. 
The court held that such customer so ignoring the 
terms of the license under which the licensee so'ld 
the goods to him, was an infringer. 

In April, 1903, the Circuit Court of Appeals for the 
Seventh District, which sits in Chicago, decided the 
case of the Victor Talking Machine Company vs. The 
Fair, which case is reported in Volume 123 Federal 
Reporter, at page 424. In this case the court laid 
down the right of the patentee to fix the selling price 
of the licensed article in broad terms. The court de
cided that the "Qwner of a patent who manufactures 
and sells the patented article may reserve to him
self, as an ungranted part of his monopoly, the right to 
fix and control the prices at which jobbers or dealers 
buying from him may sell to the public, and a dealer 
who buys from a jobber with knowledge of such reser
vation, and resells in violation of it, is an infringer of 
the patent." 

Thus it may be affirmed that the time has been reach
ed and passed in the progress of judicial pronounce
ment when a patentee or owner of a patent may law
fully regulate the price and terms of sale, both as be
tween himself and a jobber or dealer, and between the 
latter and the public to whom they sell. 

THE LEGAL STATUS OF TRADE SECRETS.-Under the 
common law as it prevailed in England and in the Am
erican colonies, it was a fundamental principle that 
when an invention or secret was divulged, it passed 
into the possession of the public. So absolute was 
the transfer of title, that the general use of the in
vention could not be restrained ; and so broad was the 
rule, that a patent could not be granted after public 
knowledge of the secret had been obtained. Common 
law rules are never abrogated ; they are only modified 
by statute to meet existing necessities. And so our 
own patent statutes are to be construed, not as abol
ishing a doctrine brought with them by our forefathers, 
but as a modern change. Under our latest patent 
statute, the common law , nile that 'general knowledge 
of a secret or invention inalienably vests the right 
to that invention or secret in the people, has been so 
far modified that an inventor is permitted to publish 
his secret two years before applying for a patent. 
With the exception of this change, the common law 
right of the public to an unprotected secret which 
has come into possession remains unaltered. 

Under this still-existing, slightly-modified principle, 
an invention is the property of its inventor so long 
as it  has not come to the knowledge of others, and so 
long as it has not been patented. For the purpose of 
giving an inventor absolute dominion over his secret, 
and also of permitting the public under certain condi
tions to enjoy the fruit of the inventor's l abor, our 
government has enacted patent laws, which restrict 
the common law right of  the public and of other in
ventors to a secret divulged. "An inventor has n o  
right t o  h i s  invention a t  common law. H e  has n o  right 
of property in · it  originally. If to-day you 
should invent an art, a process, or a machine, you have 
no right to hold that for seven, ten, fourteen, or any 
given number of years against one who should invent 
it to-morrow without any knowledge of your invention, 
and thus cut me and everybody else off from the right 
to do to-morrow what you have done to-day. There is 
no absolute right nor natural right at common law, that 
I , the original and first inventor to-day, have to pre
vent you and everybody else from inventing and us
ing to-morrow or next day the same thing." ( Holmes 
quoted by Shipley, J., in 4 Fisher, 284. ) 

With the position . of an invention or secret under 
the common law and under our statute clearly de
fined, the next question to consider is what is  the 
right of the public to an invention which has been 
revealed by fraud ? 

It cannot be denied that it is not against put-lic 
policy for an inventor to divulge his secret to another 
for a consideration, on the condition that the secret 
shall not be further communicated. In so far as he 
may thus be able to sell an important invention, an in
ventor may be said to possess a limited property right 
in a secret. The validity 'of such a 'limited property 
right would be tested most thoroughly in an action 
in equity to restrain one from breaking a promise not 
to reveal a purchased secret. The English courts 
have discussed the question exhaustively ; our own 
courts have followed in their footsteps. In the case 
of Bryson vs. Whitehead ( 1  Sim. and S.,  74 ) ,  it was 
deemed to be not against public policy to restrain the 
communication of a secret sold on condition that it 
should not be revealed. And in Yoratt vs. Winnyard 
( 1  J. and W. ) an injunction to restrain a defendant 
from communicating certain recipes for medicines and 
vending them was granted on the ground . that he ob
tain,ed .a knowledge of the mode of preparing them 

NOVEMBER 28, I903. 

by a breach of trust. It is essential that the inventor 
shou'ld have possession of a ijecret ; otherwise an in
junction will be denied. Thus, in Williams vs. Will
iams ( 3  Mer., 157 ) an injunction to compel a specific 
performance of an agreement not to divulge an im
portant secret was dissolved' on the defendant's deny
ing the facts of the case, and on the ground that there 
was no secret. The distinction between public and 
private rights to a secret has been best drawn in the 
leading case of Morrison vs. Moat ( 9  Hare, 241 ) , 
where it was held that a plaintiff not having the 
privilege of a patentee may have no title in the ex
e'lusive manufacture and sale of a medicine against 
the world, but he may notwithstanding have a good 
title against the particular defendant. In Jame s  vs. 
James ( 41 L. J. C., 351 ) ,  the court likewise held that 
any person who, by fair means, has gained knowledge 
of a trade secret, may, after the death of the original 
inventor, continue the sale of the article ; but he 
must not represent his as the only genuine article. 

What are the rights of third persons in the matter 
of a secret developed ? In the case of Morrison vs. 
Moat ( supra ) it was held that "a party may be en
joined from using a secret mode of compounding a 
medicine not protected by a patent, when he has ac
quired the knowledge by a breach of contract or fraud 
on the part of his informant." 

As between two contractants it would, therefore, 
appear that pub'lication of a secret can be restrained 
as the result of an action on the special contract. 
What should be the rule between employer and em
ploye ? If the employe specifically promises not to 
reveal the secret, it follows from what has already 
been said that he will be enjoined from breaking hi,;; 
promise. Thus in Peabody vs. Norfo'lk ( 9 8 Mass. , 
452 ) ,  the complainant had built a mill and furnished 
it with machinery invented by him for manufacturing 
cloth by a secret process. An engineer in bis employ, 
who had contracted not to give information concern
ing the machinery, but to preserve the process secret, 
was enjoined from violating his contract. A similar 
decision was ren dered in Thun vs. Tloczynski ( 11-1 
Mich. , :1.49 ) .  Even without a special contract impos
ing secrecy, an employer can under certain conditions 
restrain a former employe from communicating a 
secret imparted to him during his employment ; for 
if the employment is of a confidential nature, the 
promise not to reveal a secret will be implied ( Sal o
mon vs. Hertz, 40 N. J. E., 40(); Little vs. Gallus, 4 
Ap. Div., 569 ) .  But i f  no contract is either expressed 
or implied, o'ne who has acquired knowledge of a 
secret may divulge that secret ( Bell and B. Soap 
Company vs. Pretoria Manufacturing Company, Sup. 
Ct., 54  N. Y. Supp., 663 ) . 

The converse is also true. There is no reason why 
an employer to whom a secret may have been revealed 
under a special contract by an employe should not be 
restrained from breaking his contract if the employe 
should be discharged from his service. A court of 
equity will always consider the relations b'efween the 
two parties and the nature of the agreement wh:ch 
has been drawn up by them or implied. Broadly 
stated, the rule would probably be that an injunction 
will be issued to restrain the use of a trade secret 
which has been .acquired fraudulently or by a breach 
of trust. 

Where a suit for infringement of a patent came on 
for hearing after the proofs had been closed, with an 
admission in open court as to the points in dispute, no 
claim being made against the complainant's title, such 
title is admitted, and c:mnot be thereafter questioned. 

. The effect of the words "substantially as described" 
in a claim of a patent is not to limit ·  the claim to the 
precise construction shown in the specification, nor to 
deprive the patentee of the benefit of the doctrine of 
equivalents, where his invention is of a primary char
acter. 

The defense of anticipation is not made out where 
the alleged anticipatory process or machine is inoperat
ive or a failure, while that of the patent is operative 
and successful, even though the same devices or parts 
are used, but combined in a new way. 

An arrangement of parts in combination, so as to 
produce a new and useful result, shows invention, 
although such parts separately were well known and 
in common use, where such combination for the purpose 
intended was not obvious to persons of ordinary me
chanical skill. 

. An assignee of a patent for an extended term is pre
cluded by a license agreement, made by the patentee 
to induce the licensee to withdraw opposition to tbe 
extens' on, of which agreement it had knowledge, from 
maintaining a suit against such licensee for infring� 
ment. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

PRINTIN G-TELEGRA PH RECEIVER. - J. 
D. WHITE, 50 C lanricarde Gardens, Lon'don, 
England. Mr. White's improvements relate to 
printing-telegraph receivers of the class which 
p rint the characters in successive lines across 
a shee t  of paper, and the objects of his In
vention are to provide a simple mechanism by 
which the characters are printed successively 
across the sheet without either the type or the 
paper being moved laterally and also a means 
whereby at the end of each line the paper is 
moved up ready for the new line. 

SAFETY TROLLEY-ALARM .-W. M. GRUNER 
and W. C.  FI:'<K, Springdale, Pa. The invention 
refers to safety trolley-alarms, an alarm on the 
cal' adapted to be sounded upon j ump ing of the 
trolley from the conductor-wire or breaking of 
the trolley-sheave through special devices or 
instrumentalities employing a local circuit with 
a special circuit-closer, the closer being adapted 
in its operation to simultaneously, through a 
special subtrolley, complete or restore the mo
tor-circuit from the conductor-wire down 
through the car to ground or through metallic 
return. 

ACCU:\IULATOR PLATE O R  GRID.-J. VON 
mm POPPENBURG, Charlottenburg, near Berlin, 
Germany. The p resent invention relates to the 
manufacture of accumulator plates 01' grids of 
that kind in which the active material, together 
with the current-conductor imbedded in it is 
inclosed by a frame made of some non-con
ductor of electricity, as described in a former 
patent granted this inventor. As i t  is impos
sible to effect the mechanical connection be
tween the frame and the current-conductor 
solely or chiefly by the active material or paste, 
this connection has been effected according to 
the aforesaid patent by mean s  of cross-bars of 
non-conducting material, which gives support 
to the conductor in the frame. 

ELECTRIC PU�IP.-O. G. DOBERT, � ew 
York, N. Y. In this instance the invention re
lates to electric pumps, and the more particu
lar o!Jject is to produce a type of electric mo
tor and connections therefor so as to render 
the same suitable for operating a reciprocating 
pump. It may be >used upon new machinery, 
!Jut is also particularly adapted for service in 
supplanting steam machinery with electric ma
chinery without disturbing a reciprocating 
Jlump already in use. 

THERMOSTATIC POLE-CHAKGER.-J. P. 
JENSEN, 37 Havnegade, Esbjerg, Denmark. The 
purpose of this improvement is to cause the 
sunbeams or the increase of temperature to in
fluence an electric-contact arrangement in such 
a way that the direction of the current in a 
motor is shifted by sunshine or shadow. Here
by the motor is  turned, respectively, in the one 
or the other direction, and this alternate move
ment is made use of in an approp riate manner 

ELECTRIC BLOCK-SIGNAL.-W. S.  JACK
SON, Hoboken, N. J. This improvement re
lates to electric block-signaling systems espe· 
cially adapted for use in connection with over
head electric railways, although essential parts 
of the invention may be used in connection with 
other kinds of systems. In the present inven. 
tion Mr. Jackson aims to simplify and generally 
improve the system disclosed in a prior appli
cation for letters patent filed by him. 

BLOCK-SIGNAL SYSTEn\f. - I .  H .  FRAN-
CISCO, Rutland, Vt. \Vhile this Inventor shows 
his system as applied to a double-track railway, 
he does not limit himself to double-track rail-
ways. Obviously by omitting certain duplicate 
pal:ts the system can be used with single-track 
railways. With Mr. Francisco's system either 
the entire road or so much of it as i s  to be p ro
tected in the manner indicated is divided into 
blocks as usual. 
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gas from the fire-box to pass around the coils machine. Mr. Booth has secured another 
before escaping out through the stack, thereby patent on a ring and traveler for spinning 
heating the water In the cpils before it passes frames wherein the invention insures the .fast 
into the boiler. running of the traveler in the ring, at the same 

adjustment is effe�ted by the ordinary feed
screw of the lathe or by its hand-ratchet, auto
matically or by hand. Transverse adjustment 
of · the attachment proper is effected by the 
cross feed-screw of the lathe-carriage. The 
p rincipal feature of the attachment is its in
clina tion transversely of the lathe-bed. 

ROTARY ENGINE.-E. W. BULL, Cobourg, time incr
.easlng the capacity of the machine 

Canada. The object of the invention is to p ro- i and causmg 
.an even

. 
twi

.st of the fibers to 

vide a new and Improved rotary engine which p roduce a umfo.rm cylmdrlCal yarn or thread. 

is  simple and durable in construction, readily TUBE-ElXPA�DER.-C. B. CARTY, Wash
reversed, and arranged to utilize the motive ington, N.  C. One of the leading features of 
agent to the fullest advantage. This utiliza- this invention is the corrugation of the rollers, 
tion i s  secured by the steam entering the cylin- causing the rollers to make irregular and cross
del' acting simultaneously on the two piston- ing indentations in the tube, thus facilitating 
heads, so as to force the steam in opposite the work of expanding it. The invention also 
directions. rela tes to features of construction concerned 

COIN-CONT'ROLLED VENDING APPARA
TUS.-C. W. PLATT, Windfall,  Indiana. 
'rhe invention provides a casing for Inclosing 
cigars and the several operative parts. Means 
a re adapted to fully expose the revenue stamps 
on the box of cigars and also to expose the 
cigars in the box so �ha t the opera tor can see 
them until all are discharged. Thus the last 
one sold i s  exposed prior to purchase. Access 
is had to the interior ' to open the machine to 
insert fresh cigars or remove coins. Through 
a coin passage a customer can see the coin fall 
until it  enters the casing. Stamps are can
celled to comply with the revenue law. 

VALVE-GEA R  FOR EXPLOS I VE-ENGINES. with the other parts of the expander, which 

-W. J. MCVICKER, Rogers, Neb. In this patent enable the action of the rollers to be rendered 
more thoroughly effective. the invention refers to improvements In gas or 

gasolene engines of the four-stroke cycle-com
p re ssion type, the object being to p rovide means 
for operating the exhaust-valve by the explo
sion of gas or gasolene vapor in an auxiliary 
cylinder containing a movable piston, thus dis
pensing with gears, cams, eccentrics, etc., and 
to p rovide means by which the speed of the 
engine may be exclusively controlled by elec
tricity. 

ROTARY ENGI�E.-M. D.  KALBACH, Le
banon, Pa. The object In this case Is to pro
vide an improvement in that class of rotary 
engines which are opel'ated by direct impact 
of a gaseous fluid, such as steam or air, the 
latter being worked expansively. The motive 
fluid i s  directed against radial blades of a 
ro tary wheel, and the casing surrounding the 
latter is p rovided with a steam-passage which 
permits gradual expansion of fluid in passing 
from inlet port to exhaust. Valves govern the 
direction ' of the flow of motive-fluid, so that 
the engine may be reversed at will. 

TRAN SFER-BRIDGE.-A. H. MALLERY , New 
York, N. Y. An object In this improvement Is 
the provision of a bridge so constructed and ar
ranged that it will at all times practically main
tain an' even balance, and, further, to provide 

,a simple means for securing the bridge to a 
boat 01' float whereby no torsional strain will 

'be imparted to the bridge through the rocking 
motion of the float. 

Hard_are. 

PER:\IUTATION-LOCK. - I .  G. FRENCH, 
Orange, Mass. This lock is  designed especially 
for applicatl.on to the doors of residences, the 
arrangement being such that it may he readily 
opened from the inside of the house, but can 
only be opened from the outside by one familiar 
with the combination. The invention involves 
an arrangement whereby the lock may be oper
ated in the dark to set the combination. 

Household Utilities. 

FOLDING BED.-C. P. BROWN, Springlake, 
Mich. In his p resent invention Mr. Brown 
seeks to provide means whereby metallic bed
steads of plain or ornamental design may be 
folded easily and quickly, such improvements 
being of a nature which enables him to fold or 
unfold the parts without modifying the factory 
or standard design of the head or foot sec
tions of the bed or the angle-iron bed-frame 
of the spring. 

PAN'.-F. B. TUPPER and G. M. AUSTIN, 

North Berwick, Maine. In this patent the im
provement refers to a pan intended especially 
for baking purposes, the article being formed 
of an integral sheet of metal, the side and 
end walls being bent up and engaged together 
in a certain manner, so as to provide ease of 
construction with a maximum degree of strength 
and durability. 

'l.'RANS M I S S ION-GEAR. - W. W. ADAMS, 
Brockton, Mass. This apparatus comprises sets 
of gears having intermediate gears to transmit 
reversely. These gears, excepting the in ter
mediate gear or gears, are mounted on two 
axes, and along one axis runs a shifting key 
acting with devices on the adjacent gears to 
render them fast or loose on their shaft. When 
a gear is made fast to the shaft, transmission 
is effected through this gear at a speed de
pending upon the ratio of the gear to its mate, 
and in direction depending upon the p resence 
or absence of intermediate gear or equivalent 
means. 

or Interest to Farlllers. 

HARVESTE R.-E. A. CALLING, Brady, Neb. 
The Invention has reference to harvesters, more 
definitely stated an improved attachment for 
reapers, headers, and other harvesting ma
chines, having for its object to lift the fallen 
grain and carry it into the path of the cutting 
apparatus. Means are used to meet the re
quirements of the different kind or conditions 

BED-PLATE FOR BALING PRES S ES .-F. of the grain. 
J. COAD and E. BIDDLE, Dallas, Ore. Much dif- POTATO-PLANTER.-F. E. SHAW, Evart, licnlty and expense are often encountered with l\iich. The purpose in this case is  to provide many forms of baling-presses in use, due to 

a machine which when supplied with seed-' the bearings and other elements thereof either 
spreading apart or getting out of alinement potatoes will automatically drop the seed at 
and whicn often results in the breaking out of suitable distances apart, whereby to properly 

teeth and other parts of cogs, racks, and pln- space the hills, in connection with which ma

ions employed or causes such excessive binding chine a marker may or may not be used, and, 

as to render it very difficult to operate the further, to p rovide means for automatically 

press. The invention overcomes all these ob- opening a furrow and covering the seed drop-

jec tions. ped into it. 

SANDING-:\lACH I ::-; g  FOR J\10LDS.-F. J.  SOD-CUTTE'R.-J. M. HARLA:'<, Ardmore, Pa. 

WILES, Stonypoint, N .  y. One of the prlnci- When this machine is moved along, the an

pal objects of this invention Is  the provision nular cutters will form the longitudinal cuts, 

of means for overcoming numerous disadvan- then the transverse cutting blade will go into 

tages found to exist in many machines for operation to form the transverse cuts, after 

molds for brick and the like., and to provide which the under cuts will be made by an under

a machine of this kind which i s  effective and cutting blade, and thus the sod will be com

re liable In use, and comparatively inexpensive pletely separated or released from the ground; 
and the series of sods will be all of the same to manufacture . 'l.'his machine will be easily 
dimensions. control led and regulated. 

MACHINE FOR PRODUCIXG STEREO
TYPE O R  ELECTROTYPI;} MATR I C E S  AND 
PRINTING-BLOCKS.-A. KRA{;S, 10 Rue Mar
beuf, Paris, France, and N .  COLLI�S , 2 Gray's 
Inn Road, London, England. This invention 
refers to a machine for composing type and 
producing therefrom a stereotype-matrix or a 
printing.surface, according as the type-faces 
are in relief or are sunk. It comprises a key
controlled rotary barrel, juxtaposed type
disks, and means of adjusting the type-disks 
and justifying the composed line of matter, 
also means for p roducing a matrix by the 
successive impression of successively-composed 
lines. 

LOOM FOR WEAVING FIGURED DOUBLE
PILE FABRIC S.-J. W. S�II'rH, Amsterdam, 
N. Y. This loom is  adapted for weaving figured 
double pile fabrics, and especially the so-called 
"three-shot" velvet. By a n ovel arrangement 
of the jacquard apparatus and the harness 
threads, comparatively wide fabrics may be 
operated upon with a loom taking up a limited 

CORN-SHOCKER.-T. L. CREATH, Mount 
Sterling, Ohio. In this patent the invention 
has reference to an apparatus adapted to be 
used in connection with a c(\rn-harvester, the 
apparatus receiving the corn from the harvester 
and packing it into bundles ready for tying, 
after which o;Jeration the shock Is deposited on , 
the groun(.. as the machine moves along the 
rows of corn. 

KNOTTER.-J. E. FREIDINGER, Hastings; 
Neb. This deviCe! ties a knot which binds the 
gavel In a self-uinding harvester. A rigid 
finger is  provided in its outer end with ' a 
notch forming the separated side sections, 
one shorter than the other and sloped on its 
outer side at Its end, and the longer section 
sloped at its end approximately In allnement 
wi th the sloped end of the shorter section, and 
a movable finger pivoted to the rigid finger and 
provided at Its end with a hook working in the 
notch of the rigid finger and projecting below 
i t  in closed position of the pivoted finger. 

amount of floor space. Each design is made Raihvays and Their AcceAsories. 

by two jacquard cylinders of different sizes LOCOMOTIVE-TENDER GATE. _ H. O. 
mounted upon opposite sides of the needle MCCLAIN, Lincoln, Neb. The object In this 
mechanism. The loom has a large number of instance is  to provide a gate arranged to hold 
advantages. coal or other fuel in the pit in a proper posi

APPARATU S  FOR RE'SIZING, DECAP- tion when the pit i s  filled, to allow the fire
Machines and Mechanical Devices. PIXG, AN D RECAPPING CARTRIDGE- man to readily remove the coal from the pit, 
SA W-COLLAR-TRUING MACHINE.-R. O. SHELLS.-E. L.  WE'rSIG, Junction City, Kan. to permit of opening the gate and swinging 

WIGLEY , Brewton, Ala. Collars which clamp It is  well known that shells once fired are not it into a rearmost position at the time the coal 
and hold the circular saw upon mandrels some- of the same size, and that it is desirable to re- gets low in the pit, and to permit the fireman 

E X PLOSIVE-ENG INE. - M. H.  ROBERTS, lars to a true plane agaiu is usually done by adapt them for reuse in the same gun. Mr. the coal in the rear of the pit. 
Engineering IlllprovClne nts. times get out of true. Turning off these col- form or reshape shells once used In order to 

I 
to have access to the pit for the removal of 

Rolfe, I owa. Mr. Roberts seeks to provide an hand, but it is unsatisfactory. This invention Wetsig's , apparatus comprises fixed parts CONVERTIBLE PAIS SENGER-CAR. - A. 
engine adapted to operate under an explosive provides a simple machine designed as an at- adapted to be secnred to a wall or other fixed KIMBLE, Zanesville, Ohio. , This car is adapted 
foree of working agent of mi xed air and gas or tachment to the sawmill husk or frame by wbich support and other parts adapted to slide on to be changed from an ol;>en or summer car to 
gasolene ; and primarily seeks to p rovide an the work of truing the collars is conveniently, or in such parts, whereby shells may be resized a closed or winter car, or vice versa. The 
engine of this character capable of being op- rapidly and accurately effected. and also decapped and recapped by a simple object of the invention is to provide such 
erated under an economical use of the working GEARING.-M. E. BACO" and C. H. BACON, manipulation of parts. parts as will enable the conversion to be 
agent and having its several parts co-operati vely l!'lushing, Mich. This invention has reference OPERATING DEVICE l!'OR ELEVATOR- effected with economy of materi.aI and with 
arranged to provide for a uniform and effective to a gearing adapted especially for the driving CARS.-P. F.  l!'OLEY, � ew York, N. Y. One ot dispatch. In other words, to employ a mini-
action. of bicycles and by means of which the ratio the principal objects of this improvement which mum number of parts which may be produced' ' 

DRAFT A TTACH�IENT FOR LOCOMOTIVE of the gearing may be quickly and easily relates more especially to mechanical devices at small cost and to adopt such construction 
BOILERS.-J. J .  DE LANCEY, Binghamton, changed by the rider without leaving the sad-, for raising and lowering the cars of e levators, as will effect the change In short time and 
N. Y.  The object in this case is to proVide a die, thus enabling the gear to be changed at is  to provide means for overcoming many dis- with little labor. 
draft attachment arranged for reversing the will to suit 

'
the conditions of the road over advantages found to exist with numerous other BRAKE-OPERATING MECHANI S M  FOR 

draft in the fire-box to permit of reducing the which the bicycle is being driven. devices hitherto devised for similar purposes RAILWAY-CARS.-J. H. BRUCE, Pittsburg, Pa. 
heat in the fire-box and extinguishing the fire WIRE-WINDING MACHINE.-J .  G.  BAUER, and also to p rovide devices of this kind which In this Instance the invention relates to brake
therein in case of an emergency, such as the Ravenna, Ohio. This machine is  adapted for are exceedingly simple and inexpensive to operating devices for railway-cars ; and one 
water falling below the safety-level or the In- use In winding wire on carbon plates to p roduce manufactu�e and comprising few element s  or of the p rincipal objects Is the p rovision of 
jectors failing to work or other causes liable brushes for use on electric motors or dynamos, parts, which are not easily broken nor liable means for overcoming many disadvantages 
to produce an explosion of the boilers. although it may be used to wind wire on to get out of order. found In other devices, and to provide de-

AUTOMATIC AIR-BRAKE.-C . H. NELSON, other articles. One object in view is to furnish CENTER-GRINDER FOR LATHES.-T. H. vices of this kind effective in use, besides 
Trinidad, Col. In the present instance the in- a machine by which the wire may be coiled COULTER, Brooklyn, Ohio. In this case the In- comprising few parts, not liable to get out 
vention has special reference to means for snugly and regularly around the work, provision vention relates to that class of lathe attach- of order, easily regulated and controlled, and 
equalizing the release of air-pressure in the sev- being made for effecting a variation in the ments used for regrinding small projecting which will p ossess the capacity for long and 
eral brake-cylinders on the cars of a train, so spacing of the coils of the wire. cones known as "centers." These centers from repeated service. 
that the brakes of the several cars may be ap- RING AND TRAVELER FOR SPINNING- certain causes become untrue and have to be RAILWAY.-S. E . JACKMAN, New York, N. 
p lied simultaneously, also to means for equaliz- FRAMES.-Z. E .  BOOTH, New Bedford, Mass. reground. Mr. Coulter's imp rovement compre- Y. In 'this Invention the Improvement refers 
ing the application or force of the several This invention provides a ring and traveler hends the general features of other grinder de- to railways such as are used for amusement I� 
brakes of each car, and

' 
also to means for a for u se in spinning-frames and In twlstlng- vices, but provides a very simple and con- pleasure resorts, exhibitions, and the like ; 

quick release of air-pressure on the locomotive. frames arranged to insure an easy, free, and venient construction which Is quickly applied and Its object is to provide a new and im-
FEED-WATER HEATER.-R. B. BENHAM, fast running of the traveler In the ring wlth- to any lathe and Is so organized as to get a proved switch or Inclined railway, arranged to 

JR, . Bland, New ' Mex. In carrying out the out causing undue friction of the working parts high speed and an effective grinding action. take up comparatively little space, but afford
present invention the inventor has particularly I and without danger of injuring the yarn or LATHE ATTACHMENT.-J. W. BRONAUGH , Ing a long and Interesting ride: Another rail
in view arranging a coil or coils of pipes form- I thread and at the same time producing an even JR. , Manchester, Va. The attachment in this way invention of Mr. Jackman relates to 
ing a feed-water heater in the front end of a twisting of the fibers, thereby insuring the Invention may be applied to any ordinary lathe switchback or inclined gr/lvity railways, use� 
l ocomotive-boiler a short distance from the formation for an even, perfectly cylindrical yarn I and is adapted to be adjusted lengthwise and at resorts, etc. ,  and Its object is the provision' 
flue-sheet, thereby allowing the hot all' and l or thread and -increasing the capacity of the aJso transversely of the same. Longitudinal of a railway having a continuous track' for 
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the 'cars to travel on and arranged to faclli- power delivered to a secondary wheel or shaft 
tate the entrance and exit of passllngers and to revolving In a fixed unchanging direction may 
alford them an exciting and inter4�tiri� ride. be automatically increased or diminished by 

CAR-COUPLING.- S. E. JACKMAN, New merely reversing the direction In which the 
York, N. Y. This case is a division of the prime moving shaft, axle, or wheel rotates. 
application for former letters patent filed by It is  applicable to bicycles, similarly-propelled 
1111'. Jackman. The invention relates to amuse- vehicles, and other forms of utilizing o r  con
ment devices, such as inclined or switch-back verting mechanical energy. 
railways ; and its object is to provide a JACK.-W. W. DWIGAN S, Arkadelphia, Ark. 
coupler for convenient and safe coupling of In the present case the Invention refers to im
the cars and arranged to p revent coupled cars provements in jacks for raising vehicle-axles or 
from j umping forward olf the track, especially other loads, an object being to p rovide a jack 
when running over steep inclined p o rtions in of simple and light yet strong construction by 
the track of the railway. means of which heavy loads may be lifted with 

DEVICE FOR REPAIRING O R  SPLICING comparatively little manual exertion and also 
RAILS.-O. D. BINETT, New York. It  fre- to so construct the device that It may be con
qQently happens that railway-rails become veniently carried under the seat. 
broken Intermediate the ends of j oints thereof 
due to various causes-as, for example, when Miscellaneous. 
subjected to undue lateral strains, exerted GLASS-BLOWING A PPARATUS. _ P. T. 
thereon by trains passing over the same, more SIEVERT, Dresden, Germany. This apparatus 
especially in climates subject to rapid changes is more especially designed for manufacturing 
in t<>mperature. This device may be quickly glass articles such as vessels of cylindrical or 
applied to the broken p ortion of the rail for other shapes and hollow glass bodies subse
the purpQse of mending or splicing It, without quently to be formed into sheet or window 
the necessity of detaching the rail or any glass, the device being arranged to Insure a 
portion thereof. proper distribution of the glass material to 

LINE-PIPE' COUPL ING.-H. B. SCHRADER, produce articles having walls of uniform thlck
Alliance, Neb. In this patent the invention has ness. 
for Its object the p rovision of an automatic 
coupling of simple and inexpensive construc
tion having no sharp curves or loops In Its 
ports to obstruct the passage of air or steam 
and in which air or steam pressure I s  utilized 
to cause a strict connection between the coup
ling members. 

COUPLING FOR AIR-BRAKE H O SE.-A. 
F. ALLEN and J. F. LENHOFF, Wilmington, Del. 
The purpose of the invention is to provide a 
coupling which will act automatically In coup
ling and uncoupling, e ffecting a coupling the mo
ment two cars similarly equipped are brought 
together and an uncoupling the ins tan t one 
car is drawn from the other, thereby obviating 
the necessity of and consequent danger to an 
"ttendant employed to effect air-brake couplings 
between cars, besides securing a great saving 
of time. 

AIR-BRAKE ATTACHMENT.-H. F. ONG, 
'Vend ling, Ore. In this invention the purpose 
is to provide a meana acting as an auxiliary 
to the ordinary brake apparatus and serving 
automatically to apply the brakes should the 
car or train of cars begin to move and also 
acting automatically to release the brakes 
upon the proper action of the engineer or other 
trainman upon the ordinary brake apparatus. 

PROCESS O F  MANUFACTURING H O L
LOW GLASS ARTICLES.-P. T. SIlllVERT, 
Dreaden, Germany. The invention relates p rln. 
cipally to Improvements In a process for manu
facturing hollow articles, from which sheet or 
window glass may be made, in which process 
the melted mass is spread upon a table, held 
firmly at its outer rim, preliminarily blown 
into a convenient shape In the open all' or In 
a mOld, and then blown out to any size, shape, 
and thickness, whether for the purpose of slit
ting and spreading the resulting hollow body 
into one or more sheets or fQr forming vesse l s  
of cylindrical or other sbapes without such 
opening and spreading. 

FOLDING BOX.-W. E.  BURTO)!, New York, 
N. Y.  The object of the present invention Is 
to p rovide a folding box formed of a single 
blank and arranged to economize in the use 
of the material, to allow convenient and quick 
setting up of the box from the fiat blank and 
to securely lock the Integral parts in the set
up position. The invention relates to folding
boxes, such as shown and described in a former 
patent granted to Mr. Burton. 

FOLDING HAT.�R: PLATO, N ew York, N. 
Y. In this instance the invention refe rs to 
outing-hats made of canvas or like fabric ma
terial ; and Its object is to provide a folding 

Vehicles and Their A ccessories. hat which Is simple and durable in construction , 
RESILIENT CORE AN D TIRE.-C. MILLER, cheap to manufacture, and arranged to allow 

Binghamton, N .  Y.  In this case the inven- of folding into a comparatively small space 
tion refers to cushion-tires of that character without danger of impairing the stiffness of the 
embodying an inner core and an outer shoo brim of the hat. The extended hat is nQt 
or casing, and the object is to provide for in- liable to wrinkle up and collapse. 
terlocklng the core and the casing so a s  to WORK-BOX.-R. G. McDOWELL, Anaconda, 
prevent turning or torsional twisting of the Mont. The p rincipal object of this invention 
�ore within the shoe or casing, and to p rovide is the p rovision of a device by which a number 
improvements in the manner of clamping the of spools of sewing thread or silk may be de
shoe or casing upon the core and connecting tachedly or removably supported within easy 
the two members to the rim. reach of a seamstress while at work, thereby 

STEE-RING DEVICE.-C. EWING, Madras, overcoming many annoyances and loss of time, 
India. This invention relates to rolling stock and also enabling suitable lengths of different 
ror single-rail tramways, such as shown in colored threads or silks to be drawn · from the 
former letters patent granted to Mr. Ewing. spools accordingly as required. 
The object is to p rovide a device for use on POCKET MATCH-SAFE.-E. J.  MOORE, 
p ower-driven traction-engines, rolling-stock, �ew York, N.  Y. This contrivance is espe
and other vehicles traveling on single-rail tram- cially adapted for carrying "safety-matches. " 
ways and arranged to steer the vehicle along The panel upon which. the matches are to be 
lbe single rail without a steersman and to allow struck is  p rotected effectually when not in use, 
of' running it with safety over the road at a and therefore ' cannot be damaged by moisture 
very high rate of speed. or by pocket wear, and the means for pro-

DEVICE FOR REMOVING VEHICLE- tecting such panels are simple and readily 
TIRES.-H. A'l'WATER, Vacaville, Cal. One of app lied and can be conveniently and quickly 
the principal objects of this improvement is operated. The material over which matches 
to provide a device which shall  be positive in are drawn may be readily replaced when un
operation, one wherein the vehicle-wheel will duly worn. 
be tightly and firmly grasped while the tire SAFETY-GUARD FOR RAZORS.-A. A. 
is  being removed thevefrom and one wherein Lux, St. Paul, Minn. In this improvement the 
the clenching and forcing members or jaws object is to provide details of construction for 
will not be continually slipping or bending an attachable guard which may be applied upon 
under the strain place,

d thereon. any razor-blade of ordinary form, be adjustable 
WAGON-TOP.-J. POHLIG, New Orleans, La. with regard to the cutting edge of the razor, 

This invention relates to improvements in be light, shapely, convenient to place and re
wagon-tops and particularly to the manner of move, and that will effectively protect the face 
banging and 'operating the curtains and apron from injury while the razor is used freely. 
thereof. In wagons of this type trouble and RAZOR AN D GUARD.-J. H. HILTON, New 
loss of time occur in adjusting curtains and York, N. Y. The aim of this inventor is to 
they are often unevenly rolled. The object is 
to obviate these objections by so arranging the 
apron and curtains that they may be rolled o� 
unrolled by a person standing within the 
wagon and so that when rolled they present a 
neat and smooth appearance. 

provide a new and improved razor and guard 
arranged to permit convenient adjustment of 
the guard r�lative to the cutting edge Qf the 
blade and to allow removal of the blade when 
worn down too far for the guard to be effective 
and the substitution of a new blade for the 

PROPELLING DEVICE FOR VEHICLE S.- worn-out one. 
J . P. LANGE, Passaic, N. J. The purpose of 
tbis invention i s  to furnish a propelling device 
for vehicles, which is arranged fQr quick and 
convenient attachment to an ordinary road
wagon, buggy, or like vehicle, the propelling 
macbinery being separated and spaced from the 
,chicle for convenient access to the working 
parts. 

VEHICLE-BRAKE MECHAN I S M.-O. MIN
TON, New York, N. Y. In Mr. Minton's patent 
the invention has reference particularly to im
prov�ments in brake mechanism for automobiles 
or motor-vehicles, and the object is the pro
vision of a simple means to insure the cuttil}g 
ol'l' of the steam or other motive agent upon 
applying the brake. 

REVER S IBLY-CHj\.NGED-SPEED DRIVING 
MECHANISM.-R. M. HEAD . Allegheny, Pa. 
'rhe object of this hlventor's � I�provements is  
to provide a. mechanism whereby the motive 

SCENIC APPARATUS.-W. A. HADDEN, New 
York, N. Y. In this device a series of pictures 
arranged in various attitudes gives the illusion 
of movement when consecutively and rapidly 
brought before the vision ; an object is to 
provide a device in which the pictures are sta
tionary, while the illusion of m ovement is 
given to a person while rapidly passing along 
the series of illustrations in a railway-car, 
particularly In a subway or tunnel. 

TURPENTINE-POCKET.-A. G. GEIGER, 
Congaree Township, S. C. This may be classi
fied as an improvement in devices adapted for 
attachment tQ the trees below the incision 
formed and adapted for catching the liquid. 
The device is fitted by form and construction 
to be attached to a trunk by driving it into the 
bark so that it stands inclined outwardly and 
upwardly, and thus constitutes the outer side 
ot a. pocket for tile turpentine. 

NON-REFILLABLE BOTTLE.-H: A. CLIN
TON, Newark, N. J. The purpose of the In
v\lntion Is to provide a simple and economic 
form of device adapted to be firmly secured to 
the neck of any ordinary bottle, which device 
is so constructed as to admit of liquid being 
freely poured out from the bottle, but which 
will prevent the bottle from being refilled and 
offered a second time as an original package. 

BEATING OR WHISKIN G DE'VICE .-W. R. 
CAIN and N. B. CAIN, Port Jervis, N. Y. In 
this patent the Improvement has reference to 
means for rapidly rotating various objects, 
such a s  the beater-plate of an egg-beater or 
the brush of a chimney or bottle cleaner. It 
comprises a certain arrangement of a spiral 
and sliding agitator by means of which a 
rapid rotation is imparted to the beater or 
brush. 

SAFETY H O I STING-HOOK.-J. M. WAlD, 
Colebrook, Ohio. This invention refers to hooks 
for hoisting buckets and otlier articles. It 
consists of a special hook and peculiar safety
catch with novel locking-dogs, and among its 
advantages may be mentioned the fact that 
in any position of the hook the dog and en
gaged member will  remain locked ; and, alar. 
the form of the catch, which is formed so that 
should the hook in use contact a beam or 
other structure, the curved outer edge of the 
catch device would ride it free from holding 
engagement with the beam or other struc
ture. 

ADDING REGISTER.-H. G. WHITE, Wav
erly, Mo. The register comprises a rotatable 
disk mounted between two fixed disks. The 
rotatable disk is provided with twenty consecu
tively numbered teeth which may be singly 
seen through a notch in the fixed disks. An
other circle of figures ranging from 21 to 40 
appears through an opening in. the front disk. 
In operation the figures are added by tens 
and each ten is registered by moving a tooth 
so that only the addition of units need be men
tally done. An intermediate circle of figures 
provides for adding by twenties. 

DEVICE FOR OPENING BUCKLES.-G. F. 
CAREY, New York, N. Y. The purpose of the 
invention is to provide an attachment to the 
tongues of buckles whereby the latter may be 
quickly opened with gloved bands and in cold 
weather when the fingers are more or less 
numb, and whereby, further, the billet-strap 
may be released from the buckle at any time 
in a convenient and quick manner without 
touching the tongue of the buckle. 

COMBINED WAI S T-BRACE AND BELT
nOLDER. - CAROLDfE BRE3IER, Davenport, 
Iowa. Specifically stated, the invention con
sists of an elongated metai plate having pe
culiar fastening and belt-holding means adapted 
to provide a bracing-support to the waist, com
pelling the wearer to walk in straight, erect 
position, and thereby giving neatness to the 
figure of the wearer in front and back. Means 
are included for holding down the waist and 
skirt belt in front. 

D I S PATCH-BOMB. - H. B. LITTLEPAGE, 
Washington , D. C.  The bomb may be fired in 
a high trajectory and carry a message over 
an enemy's lines. I t  will be useful in many 
ways. Thus, in ordering in reserves at a 
certain p oint, it can be done .almost instan
taneously and the exact point given without 
fear of interception. The Invention will be 
valuable when the army and navy are co-oper
ating and usefu l for ships of war or commerce 
in communicating with the shore or life-sav
ing stations. 

GUARD AND MIRROR FOR WATER
GAGES.-R. S. MEARS, Topeka, Kan. The in
tention in this case is to provide a novel 
simple guard and mirror which will prevent 
injury from fiying glass to a person near the 
water-gage if the tube is suddenly burst by 
pressure of steam and which also by reflection 
of the mirror will clearly display the contents 
of the intact tube for inspection to readily 
note the level of water in the gage and 
boiler. 

C IGAR-BAN D.-L. M. WEILLER; New York, 
N. Y. In this instance the object i s  to re
movably secure a match to a cigar or other like 
articles by means of an encircling band. Any 
suitable match may be used in connection With 
Mr. Weiller's invention, but he contemplates 
the use of "safety-matches," since in their 
manufacture no ingredient is employed which 
affects the cigar, and he therefore provides a 
striking-surface upon the band, upon which 
the match may be ignited. 

DOUBLE-ACTING COMBINATION-LOCK 
VALVE FOR BARRELS. ETC.-W. H. BAKER, 

New York, N. Y. In this patent the in
vention has reference to double-acting com
bination-lock valves for use particularly 
upon receptacles, such as barrels, etc . ,  the idea 
being not only to prevent the contents of the 
receptacle from being removed by unauthor
ized persons, but also to prevent the removal 
of the valve itself from the receptacle. 

APPARATUS FOR LOADING VESSELS.
C. J. INGARD, Port Townsend, Wash. This 
invention relates to improvements in apparatus 
for loading lumber, timber, or other material 
of a ileavy nature on vessels, and the object 
in view is the provision of a device of this 
character by means of which the lumber. tim
ber, or other material may be rapidly placed on 
a vessel,  thus resulting in great economy of 
loading. 

NOSE-PIECE FOR EY�GLASSES.�W. F. 
�ORNEMANN, New York, N. Y. In the present 
pa. te.n't the inveJI tlOll ha.. reference to improve-
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wents in nose-pieces for eyeglasses, an object 
being to furnish a nose piece of simple con
struction that may be readily adjusted to a 

person's nose and that will bear lightly on 
various points on the nose without slipping or 
pinching. 

RIDING-HABIT.-A. LOSCALZO, New York, 
N. Y. In this skirt a pocket is  formed for 
the PQmmel,  as heretofore ; but the seams are 
so disposed that the pocket constitutes the 
sole irregularity in the skirt, and when the 
leg is thrown over the pommel the latter is 
received in the pocket and the skirt hangs 
gracefully and smoothly from the wearer's 
waist and pommel-leg. The Improvement does 
not Interfere with the perfect ease of the 
wearer. 

DUST-GUARD.-J. MALTRY, Omaha, Neb. 
The present application is a division of a 
former application of Mr. Maltry. The inven
tion comprises the combination, with the inner 
open end of the oil-box, of two peculiarly-ar
ranged collars spaced by a ring and held yield
ingly against the oil-box by means of spring
pressed rods which are engaged with the axle
box in a peculiar manner. 

SHIRT-WAIST AND SKIRT SUPPORTER. 
-ALVAH WILTSEY, New York, N. Y. The pur
pose in this case is to provide a device adapted 
for holding a shirt-waist in position at the 
waist-line of the wearer and likewise the 
waist-band to the skirt, preventing the former 
from riding up and the latter from dropping 
down. The device can be conveniently held in 
position and manipulated so that a belt can be 
connected therewith, which belt when tight
ened will automatically cause the clamping 
members tQ fasten upon and hold the parts 
introduced without damage to the parts. 

LIGHT-EXCL"GDING ATTACHMENT FOR 
CAMERA-PLATE HOLDERS.-R. A. BACON, 

New York, N. Y. Many artistic and valuable 
pictures are ruined through a ray of light 
striking the plate at the instant the ' dark 
slide is withdrawn from the p late-holder. The 
object in this in ven tion is  to overcome this 
difficulty by providing an attachment which 
will be extremely simple and economic in its 
construction and one which may be readily 
used in a camera or a plate holder in such 
manner as to effectively exclude every ray of 
light. 

C O LLAR-FASTENING.-J. W. ALEXANDER, 
New York, N. Y. This device fastens the front 
portion of a shirt-neckband and attaches a 
collar thereto. It often happens that one or 
both of the buttonholes at the front of a 
shirt-neckband become broken out or so en
larged that an ordinary collar button cannot 
be used. The object is to p rovide a fastening 
device that may be readily attached to a neck
band having a broken buttonhole, holding the 
ends of the band together and also the ends 
of the collar. 

SNATCH-BLOCK.-F. M. EBY, Cottage
grove, Ore. In this patent the invention con
sists in certain novel constructions and com
binations of parts, and is an improvement in 
snatch-blocks, particularly in that class of 
snatch-blocks which are designed tQ open by 
displacement of one of the side plates of the 
block-frame. 

COAT- S TAY.-C. RICHMAN, New York, N. 
Y. The main object in this case is to provide 
a permanent stay for nse within a coat between 
the cloth and linings to prevent the front 
portions of the coat from wrinkling when un
buttoned, as is often the result when there is 
no such support ; and a further object is to 
so improve the shape and construction of the 
stay that it is  better adapted than others of 
its class to fit a person' s  che�t and shoulder. 

STEAM-'J'RAP.-R. D. TACKABERRY, Lewis
ton, Me. The invention is adapted particularly 
to the entire removal of the water of con
densation from the drying cans or cylinders 
used in cotton mills, bleacheries, paper-mills, 
etc., although its application i s  not confined 
to this particular use. Heretofore devices 
have failed to draw off the entire or any more 
than approximately one· half of the water which 
accumulates. 

CIGAR·CASE.-W. W. PUGH, Washington, 
D. C.  The present invention refers to an 
improvement in that class of cases or boxes 
for holding cigars or cigarettes which are 
adapted to be carried in the pocket and to be 
so manipulated that an inner slidable box or 
case containing the cigars may be projected 
when it is desired to select or remove a cigar 
or cigarette. The contrivance may be con
veniently used for holding various other arti
cles. 

SNATCH-BLOCK.-D. K WELSH, Cottage
grove, Ore. 1111'.  Welsh' s invention has for an 
object the provision of an automatic trip 
whereby the hauling line or other object being 
hauled approaches the block to permit the log 
to pass the block, thus obviating the necessity 
of a signalman at each block and the stoppage 
of the engine, as is usual under the present 
condition for the release of an ordinary snatch
block. 

HAMES AND HORSE-COLLAR.-R. J. 
HO·.rCHKI S S ,  Pepacton, N. Y. The object of 
the improvement is to provide a collar which 
will distribute the draft strain it sustains over 
a considerable area of the breast and shoul
ders of the animal , so I'� to enable the anim a l  
to draw a heavy loaa without galling the 
shOUlders, a further object being to so com
bine a pall' of hames with the collar that they 
'11'111 a.!rord lupport thereto by holdlDg the 
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parts" of the collar in positions to receive the 
strains of pulling the load without imposing 
such strains upon the hames. 

WELL-ROD EX'l'RACTOR.-W. W. FRENCH, 
Vanderbilt, Mich. In this patent the invention 
consists in the novel construction and 'arrange
ment of a clutch device, and the object of the 
inventor is the provision of a simple and 
practical apparatus for extracting from well
casings the working rod whenever it ' becomes 
broken or uncoupled at a point low down in 
the well. 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the inventIOn. and date of this paper. 

Ollsintss and Ptrsonal wants. 
READ THIS COLUMN CAREFULLY.-Yuu 

will lind inquiries for certain classes of articles 
numbered in con8llCutive 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 mformatlon. in every ea .. e it 1M neceM
Mary to give the nUlDber oC the inquiry. 

IlIUNN &; CO. 

:Marine Iron Works. Chlca2'O. CataloJ!'ue free. 
Inquiry No. 4S1 3.-For makers of steam PIPe 

couplings having two cup-shaped balls, through which 
the steam can pass. and which Can take any position ; 
when cold. the coupling can be turned any way. but 
when t h e  steam is turned on, the coupling maintains 
the position it originally had. 

AUTOS.-Duryea Power Co., Reading, Pa. 
I n quiry N o .  481 4. -For manufacturers of' line 

eear wheels and pillions similar to those found in 
French clocks. 

For hoisting enllines. J. S. Mundy, Newark, N. J. 

Scientific Amerlcat\ 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

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

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

Inquiries not answered in reasonable time ' should be 
r'epeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or ' carrying 
the same. 

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

Scientific Americp,n Supplements referred to may be 
had at tbe office. Price 10 cents eacb. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 9228 ) R. E. W. says : In the SeIEN-

tie a fine cord, which does not easily stretch, 
around the three pins, forming a triangle. 
Now remove the pin at the extremity of the 
minor axis, and with a pencil having a sharp 
point, take the thread on the p oint of the 
pencil where the pin has been removed. Now 
draw the curve, keeping the thread at a uni
form tension. The loop of thread slips around 
the pins which are at the two foci, and each 
point of the curve obeys the definition of an 
ellipse, which is : "A curve each point of which 
has the sum of its distances from two fixed 
points a constant quantity." 
q uantity is the major axis. 

( 9231 ) H. F. says : 

This constant 

I have had a 

395 
The author deals with the cost and advantages 
of acetylene lighting, the physics and chem· 
i stry of the . reaction between carbide and 
water, the general principle of acetylene gen
eration , selection of a generator, and the sub
sequent treatment of the gas, subsidiary 
apparatus, mains and service pipes, combustion 
of acetylene, .  Incandescent burners, compressed 
and dissolved acetylene, the valuation and 
analysis of carbide. 

SPRA�ING CROPS : WHY, WHEN, AND How. 
By Clarence M. Weed, D.Sc. Nmv 
York : Orange Judd Company. 1903.  
16mo . PP. 136.  Price 50 cents. 

This little manual has been p repared for the 
purpose of aiding owners of spraying macll i n e s  
to use them to the best advantage. T h e  prac
tical resuits of the most recent investigations 
and experiments have been embodied in it. 
The development of the p ractice of spraying 
crops furnishes a striking i"llustration of the 
practical results ngriculture may derive from 
scientific investigation and accurate experimen
tation. The present is the fourth revised, re
written, and enlarged edition. 

ETAT ACTUEL DU LABOURAGE ELECTRIQUE. 
Par Emile Guarini . Paris : Pub'li
cations du Journal Le Genie Civil. 
1903.  Pp. 16.  

In this paper, which is a reprint from L e  
Genie Civil, Emile Guarini, w e l l  known t o  the 
readers of this journal as a contributor, very 
thoroughly examines the use of electricity in 
agriculture and shows just what the commer
cial possibilities of a system of electrical p low
ing are, basing his conclusions upon experi
ments actually carried out. 

TIFIC AMERICAN of June 13, 1903, page 444, 
Is an article regarding the Parsons turbine 
as an air compressor. Can you give me form· 
ula for computing volume and p ressure of air 
compressed by this method ? I wish to build 
an experimental machine, but can find no data 
on the subject, such as inclination and num
ber of vanes and variation of p ressure with 
variation of speed. A. The principle on which 
the Parsons turbine, when used as an air 

trlc':.?'�1�lk���r4���;;g�7:-c�i��,
e

h��fn�\lt'����e�I�� compressor, acts i s  similar to that of the 

curious experience with watches that I am 
at a loss to explain, and should be glad to 
know whether there is any reason why a 
watch might keep good time when carried by 
one person and be wholly unreliable when ca r
ried by another, under apparently the same 
conditions. My first watch had been in use 
a good many years when it came into my pos
session. After some time, about half of which 
the watch was in the repair shop, I concluded 
that It was worn out, and bought a new one 
wi th as good . works as I could get. This 
watch kept accurate time for two or three 
days, or even a week at a time, then it be
came very irregular. It was as likely to be 
one time of day as any ot.her. I reset it sev
eral times, and then took i t  back for regula
tion. This experience I kept repeating for six 
months, the jeweler meanwhile declaring that 
the watch 'kept good time so long as it re
mained with him, and I fancy, suspecting that 
I did not keep it wound. At last, however, he 
took the watch and gave me another, which 
behaved precisely the same way. It may 
sometimes have run two weeks accurately, but 
very seldom more than two or three days. 
As an Investigating experiment, I exchanged 
watches with a friend who had a perfect time
.keeper. My watch was carried six weeks by 
this person, keeping accurat� time during that 
period. In the meantime, the watch I bor
rowed lost time regularly, at the rate of half 
an hour in three or foul' days. This watch 
during the six weeks never behaved quite as 
erratically as mine, but it never kept good time 
while I carried it. I now have my own 
third watch, and am never able to keep It 
going more than a few days without finding it 
one, two, or three hours behind time. I t  
must stop and start again, f o r  i t  could not 
lose so much in so short a time, though it i s  
always going when I examine i t .  I think it 
starts with the movement of looking at it. 
Since this experience my first watch has 
proved a satisfactory timekeeper in other 
hands. I inquired of a watchmaker, who 
assured me that there i s  a great ditIerence in 
people In their capacity to carry watc)les and 
have them keep good time. He attributed it 
to the ditIerence in the movements of the dif
ferent people. 'I.'his does not seem a plausible 
explana tion, and If true, would not be satis
factory in this case, for my movements are less 
active than those of the person who carried 
my watch. I have met two people who claim 
that they have never been able to carry a 
.watch, and have given it up. I am curious to 
know if there Is any reason why I or any one 
should not be able to carry a watch, the watch 
being in good condition and kept wound, and 
if there be any cause, what it is. Can you 
give me any advice In regard to the matter ? 
A. We have referred your statement regard
ing the change in the rate of a watch when 
ditIerent people carry It, to a wholesale dealer 
in watches in this city, and his reply Is to 
the etIect that it Is not proved that the car
riage of the person can atIect the running 
of a watch. The ditIerence in the stepping of 
one person and another is not sufficient to 
change the running of a watch appreciably, 
certainly not to the extent which you describe. 
'rhe Irregularity you ascribe to the watches is, 
by this good authority, considered to be due 
to the treatment of the watch in service. 
This is, in his opinion, irregularity in the 
time of winding as the most Important ; lay
ing It down at night In ditIerent positions, 
sometimes on its back and sometimes on its 
face, and sometimes hanging it up in the 
pocket. These things make any watch irregu
lar, no matter how good the watch may be. 

DIE ErSENKONSTRUKTIONEN DEB INGEN
IEUR-HoCHBAUTEN. Ein Lehrbuch 
zum Gebrauche an Technischen Hoch
schulen und in der Praxis. Von Max 

dial. ordinary revolving disk fans, such as are 
to "c. S." Metal Polish. Indianapolis. Samples free. common]y used to keep the air circulating in 
Inqui1"Y No. 4S16.-For tools, appliances and ap-- offices and restaurants. These fans act ex

r�I���� ei�: 
sharpening small toois, punches, scissors, actly as the screw-propeller of a boat does ; 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., the velocity and volume of the air current 

Foerster. Ergiinzungsband zum 
Handbuche der Ingenieurwissen: 

Chagrin Falls, O. produced depending upon the size and the 
angle of the vanes, and the number of revolu

la�:e
q�Jrc� :U�idt,�:.

"·-For makers of elevators for tions per minute which the fan makes. If 

schaften. Leipzig : Verlag von Wil
he'lm Engelmann. 1903.  Pp. 544. 
Price $12,50.  

Mechanics' Tools and materials. Net price catalogue. y o u  wil l imagine such a fan placed inside a 
G�o. S. Comstock, Mechanicsburg, Pa. I pipe approxini�tely equal to 

.
its own diameter, 

This Is  the second edition of a book which 
It  was our pleasure to comment upon about 
a year ago. In that brief space of time the 
work has met with such marked success that J n Q u i1"Y No. 4S1S. -For makers of acetylene gas y�u can readily. see that If there were no 

machines. sl'lppage between the air and the fan, the quan-
Sawmill machinery and outllts manufactured by the tity of air moved per minute would equal the a second edition has already become ' neces

sary. Naturally, the changes which he,-ve 
been made in civil engineering have not 
been so marked that a revision was at 
all necessary . The author has, therefore, 
confined his attention to a careful edit
ing of certain of the sections, notably 
those trea ting of the behavior of i ron struc
tures when subjected to heat, forged iron 
columns, anchorages, and particularly those 
sections which treat of strains. The Henne
bique process Is now fully described, and also 
Mohrsch's calculation methods. The bibliog
raphy has been increased by the addition of 
references to articles in books which have 
appeared since the publication of the first 
edi tion. Addi tional figures are also to be 
found In the book. On the whole, the improve
ments which have been made have added to 
the excellence of a book, which should be of 
great value to the p ractitioner as well as to 
the student. 

Lane Mfg. Co • •  Box 13, Montpelier, Vt. area of the fan times the pitch of the blades 

Inquiry No. 4"'19.-For the manufacturers of times the number of revolutions made per 
tools using tbe letter " W " in a diamond. minute. From this you can easily ' determIne 

American inventions negotiated in Europe, Felix the veiocity of the air current. The pressure 

Hambur;:er, Equitable Building, Berlin, Germany. against which such a fan may work Is p ro-
portional to the square of this maximum 

Inq.ui:ry No. 4820.-For makers of novelties and velqcity. There is, however, always a certain new patent labor-saving devices. 
percentage of slippage, so that the volume of 

IJet 'me sell your patent. I have buyers waiting. air and its velocity, as determined above, 
Charles A. Scott, Granite Building, Rochester, N. Y. must be multiplied by a certain coefficient. 

InQui1"Y No. 4S�1 .-For makers of bicycle sun- ThE' value of this coefficient depends entirely 
dries, typewriters, novelties, etc. upon the size and number of the vanes, their 

Machinery deSigned nnd constructed. Gear cutting. pitch or angle, and the speed at which they 
The Garvin Machine Co. ,H9 Varick, cor. Spring Sts., N. Y. are run. Unfortunately there are no experimen-

Inquiry No. 4S22.-For the manufacturers of the tal data to cover the Cllse of the Parsons tur· 
Tee handle air pump.. bine, and the speed, size, and angle of the 

Evaporation, Box 773. New York. Party who adver
tised as above, on March 14 last is requested to call at 
this office for a reply to advertisement. 

Inq u i ry No. 4:S�3.-For printing presses on which 
to print 1ithograph plates. and maChinery. etc., for the 
manufacture of such plates. 

Pf"" Send for new and complete catalogue of Scientific 
and other Hooks for sale by Munn & Co., 361 Broad way 
New York. Free on applica.tion . 

Inquiry No. 4S'.!4. -For manufacturers of adding 
machines, 

The largest manufacturer in th e  world of merry-.lO 
rounds. shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inqui1"Y No. 482a. -For manufacturers of bu�
gies. pottery, novelties, etc., for the mail order busi· 
ness. 

Empire Brass Works, 106 E. I29th Street, N ew York. 
N. Y . •  have exceptional facilities for manufacuring any 
article requiring macnine shop and plating room. 

Inqub'y No. 4S�6.-�·or the manufacturers of the 
Saxon rolling mW. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergone Refrigerating Ma. 
ohine Company. Foot:of East 138th Street, New York. 

I n q u iry No. 4S27.-For makers of inventions or 
devices for outdoor advertising purposes. 

Contract manufacturers of hardware specialties, ma� 
chillery, stamp'jugs, dies. tools. etc. Excellent market
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 42�S.-For manufacturers of slot 
machines. 

Manufacturers of patent articles, dies, metal stamp
ing, screw machine work. hardware specialties, machin
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inqui1"Y N o .  4S29.-For manufacturers of adver· 
tising novelties. 

IMPORTANT TO INVENTORS O�' MERITORIOUS 
MACHINES· OR OWNERS OF PA'l'ENTS RE-

QUIRING MA.NUFACTURING FACILITIES. 

A large and thoroughly equlppea modern. up to-date 
manufacturing establishment is prepared to make im� 
mediate arrangements for the manufacture on a large 
scale and on a fair and liberal business basis of novel 
special machines well protected by patents. Will con· 
sider only machines of new design having prospects of 
large sale. In replying give character of machine and 
line of trade. and enough general particu' ars to enable 
us to decide desirability of interview. All communica
·tlons will be answered. Address 

Facilities, Box 7'l3, New York. 

vanes here will be so ditIerent from the con
ditions of the ordinary venti:ating Piactice 
that it is almost Impossible to p redict what 
coefficients should be used. The etIect of the 
several rows of blades on the Parsons tur
bine, if the dltIerent rows of blades are all set 
at the same angle, would be simply to reduce 
the slippage, and to thus make possible the 
use of a very much higher pitch-producing 
a correspondingly greater velocity or p res
sure of the alr current�than would be other
wise admissible. We trust that this explana
tion will be of service to you In directing the 
experiments which you are about to make, 
and ·we regret that there are no more definite 
data that we can send you as a guide. 

NEW BOOKS, ETC. 

THE ART OF PATTERN MAKING. By I. Mc
Kim Chase, M.E. New York : John 
Wiley & Sons . 1903.  12mo. Pp. 254, 
215 figures. Price $2.50.  

A good book o n  pattern making Is always 
welcome, and the volume before us will prove 
specially valuable to those who have occasion 
to make patterns for such objects as· screw 
propellers, cylinders for marine engines, etc. 
The book will be of special value to students 
In technical and manual training schools. It 
is a book which we can heartily commend. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Iyued 
for the Week E-oding 

November 1 7, 1903. 
A N D  e A C H  B e A R I N G  T H A T  D A T B  
[See note at end of list about copies of these patents. I 

(.9229 ) W. R. writes : Your answer to 
W. E. H. (9107 ) ,  July 25,  states that only tlie 
force of gravity by falling weights, or I might 
add, a wound-up spring or springs when uncoil
ing, would give him the motor or power he Is 
In search of. He objects to the aid of steam, 
water, electricity, etc. , but only 'wants a me
chanical power, such as wedges, Inclined 
planes, or levers. Surely, he must know that 
no power COUld . be given out from these agents 
unless a power had been applied to them. For 
his Information, I would state that instead 
of springs or weights for driving clocks, or 
carriages, or phonographs, he can erect an over-
shot waterwheel ( although he objects to THE PRACTICAL PHYSICS OF THE MODERN Addressing macbine, A. B. Hunkins . . . . . .  744,347 

water ) to drive a clock perpetually, not by per- STEAM BOILER. By F. J. Rowan, !1;:�l��� f;���ta��e�'f�:::
d
i,';ai;';: ��ki;'g: 744,158 

petual motion, which I see he aas the sense to A.M .I .C.E., M.LE.S.  Preface by R. Donard & Labbe . . . . . . . . . . . . . . . . . . . . . 744, 510 

know is humbug, but by keeping the buckets H. Thurston. New York : D. Van !::'c��:n;,���: 'W? S:�il
nt

�����
, 
. .  �: . �' . . ��� : �!::��i 

full, with the rain or water from the mains. I Nostrand Company. 1903 .  8vo. Pp. Animal trap, W. C. Hooker . . . . . . . . . . . . . . 744·,343 

erected · one a year ago, and It has been going 638.  Price $7.50.  Animal trap, J .  M .  Mast . . . . . . . . . . . . . . . . . 7t�:i+g 
ever since and keeping splendid time,  and will  The work is admirably illustrated by 314 !¥�:m:es��ok�' J.· B�j,S�r�i

.
n

.
s: . :.e.I���� : : : : : :  744,287 

go on forever till it falls to pieces or rain stops engravings and describes the best modern prac- !���::[IC f�
ic
ft�

n 
If,�e;��, S�dg�ick

'& ' W�k�: 744, 603 

falling. tice. The literature on the mechanics of the lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744,632 

( 9230 ) M. L. says :  How would I de- steam boiler, such as the strength of materials, Automatic switch, J. M. Comer . . . . . . . . . . .  i!!:��i 
termlne the foci of an ellipse, the diameters 

etc . ,  Is voluminous, so the present author has �:1�. s:;��t\� fo� �se ���gel�e�i�g; ' Ei: ' 13: 
endeavored to take another path, as guided McCann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744,595 

as 9 Inches by 7 %  inches being given ? ,Would by the Indications of physical research, tow- !�1�' b��ce� 'c?S���eid�;," S�: · : : : : : : : : : : : :  744,066 
ilke a definite rule by which I could describe ard the goal of a fuller understanding of the Bag filler and holder, M. E. Hall . . . . . . . . . . i:::ll� 
the ellipse. A. To determine the foci of an action involved In steam raising and of the Bag filler machine feeder, F. Dedreux . . . . 744,175 
ellipse, when the axes are known, draw lines II Bag, reticule, or the like, A. Amson . . . . . . 744,151 

requirements of efficient bo ers. Ball mill, tubular, M. F. Abbe . . . . . . . . . . . .  744,451 
at right angles to each other and lay otI 

ACETYLENE : THE PRINCIPLES OF ITS GENE- Band, spring, Kisling & Coe . • . . . . . . . . . . . .  744,564 
the semi-axes from their p oints of Inter sec- Bandage, suspensory, E. R. Drake . . . . . . . .  744,512 

tlon. From one extremity of the shorter axis RATION AND USE. By F. H. Leeds, Barrel cover, adjustable, E. Bertelsmann . . 744,026 
F I C F C S and W J Atkinson Barrel bead, E. E. Davenport .. . . . . . . . . . . . .  · 744,499 

as a center, with a radius equal to half the . . . , . . .  , . . Bathing apparatus, L. V. Levlnger . . . . . . . . 744,370 
longer axis, describe an arc cutting the longer Butterfield, F.I.C., F.C. S . London : Beading strip H. S. Hale . . . . . . . . . . . . . · · ·  744, 537 

Charles GrUHn & Co., Ltd. Philadel- Bed spring, Ridgway & Dixon . . . . . . . . . . . .  744,237 
axis In two points. These points are the two 

hi ' J B. Lippincott Company. Belt attacbment, waist, A. T. Goldll:ld . . . . 744,533 
focI. An ellip se is most easily and accurately P a . . . Belt fastener, H. T. Jones . . . . . . . . . , . . . . . .  744,353 

b 1903 12mo. Pp. 276 .  Price $2. 
I 

Bench. See Plano or crgan bench. described by drawing the two axes as a ove, ' . Bicycle driving mecbanism, chain Ie"", C.  
and setting a pin at the two foci and at the I\. The literature concerning acetylene Is  IIm- Stollewerk . . . . . . . . . . . . . . . .. . . . . . . . . . . .  . 
extremity of the mlnor or shorter axis. Then Ited, 80 that a work of tWs klnd Is welcome. Biqcle support, M. Heno�h • • • • . . . . • • . . • . .  

744,428 
744,54:> 
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Bicycles. etc., driving mechanism for, II St " Foot ana Dredging machine bearing, P. Small • • • • • •  744,636 
. Brown & Llpe • • • • . • • • . . • • .  ; . • • • • . • • •  744,038 ar Power Drier, Edson & Silliman • • • • • • • • • •  744,179, 744,1"" 

Binder,: temporary,. A. Lawson • . • . . . • . • • •  744,369 Screw Cutting Drying apparatus, W. Straw • • • • . • • • • • . • . •  744,429 
Boller acid-proof lining. R. Panzl . • . • . . • •  744,601 Lathes DrIlling machine. G. B. Plckop • • • •  744,395, 744,397 
Boller brace. J. A. Dailey • • . . . . . • . . . •  ; • • •  744,300 Dust collector, J. S. Thurman • . • • . • . • • • . •  744,645 
Boilers clean, device for keeping, J. W. J lL.:'Ii:  vau, 11'. Strasser • • . . . . . • • • • • • . • • • • • •  744,127 

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  744.619 Dyeing apparatus • .  J. A. Willard • • . . • • • • • •  744.147 
Bolt and nut locking de.vice, G. W. Oliv�r . 744,388 Electric coil terminal, R. Varley . • . . • • . • • •  744,650 
Bolts or rivets, manufacture ' of, A. H. Fox '744,183 Nlectric lighting apparatus, portable, E. R. 
:��: ��
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Book protector, G. B. Norton . . . . . • . • • . • • • •  744,598 Electric machines, winding dynamo, J. B. 
Boot or .hoe. J. N. Moulton . • . • • • • • . . • • • •  744.592 Wiard . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • •  744,144 
Bootjack, S. S. Thompson . . . . . . . . • • . . . . • •  744,260 Electric machines, winding for dynamo, 
Boring bar. W. H. Boardman . • . . • . . . • . . • . •  744,�86 J. B. Wiard . . . . . • . . . . . . . • . • • • . • • • • • • •  744,115 
Bottle. C. E. McClellan . . . • . • . . • • . • • • • • . .  744,385 Electric meter. G. Stern . . . . • . . • • . . • . . . • • .  744.124 
Bottle, non-refillable, M. M. Kearney . . . . . .  744,556 Electric motor, R. l!]ickemeyer • . . • . . • • • • • •  744,680 
Bottle. non-refillable. W. S. Barnett.744.674. 744,675 Electric traction system, L. T. Gibbs . • . • • •  744.UH 
Bottle, non-refillable, G. W. Shook . . . . . . . .  744,695 Electrical apparatus, forming coils for, E. 
Bottle stopper. W. S. Barnett . . . • . . . . . . . •  744.676 L. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,018 
Bottle washing machine. H. C. Vogel . . . . . .  744,443 Electrical storage cell. Lyons & Broadwell . •  744,�16 
Bottle washing machine, H. C. Kennedy . •  744,560 SCH I EREN 'S WEE KLY ADVI C E : Elevator. W. H. Hultgren • • . . . . . . • . . • . . • •  744,646 
Bottles or vessels, clOSing, E. Ritsert . . . . . •  744,617 Elevator door-operating mechanism, H. O. 
Box, E. A. G. Bierwirth . • . . . . . . . . . . . . . . . .  744,284 t "Expel'ience is costly and can never be bought on a Seipp . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . •  744,118 
Box covering machine, P. S. Smith . . . . . . . •  744,122 - b

a�� :::��;,"content to follow tile expel'feIl� of Elevator safety appliance, W. Lasar . . . . . • 744,56ts 
Box lid fa.tener, C. W. Walters . . . . . . . . . •  744.138 h h . . Embroidery hoop. adjustable, H. A. Harmes 744.u70 
Boxes, making, J. Schmidt, Jr . . . . . . . . . . . . .  744,414 :�/�ih�:h::! �

s
eaper. Instead of expel'lment- Engine. See Explosive engine. 

Brake beam, W. P. Bettendorf . . . . . . . . . . . .  744,027 Engine-controlling mechanism, gas, L. S. 
Brlckmaking machine. E. R. Sutcliffe . . . . . .  744,430 Buy Schieren Belting· Chadwick . . . • . . . . . • . . . . . . . . . . . . . . . • • •  744,486 
Brick, tile, or pottery kiln. W. · B. Hughes . •  744.200 _ _ Engine mumer. explosive, R. C. Shepherd • •  744,418 
Bt:lcks or blocks, making, E. R. Sutcliffe . .  744,431 d eed.n't ba ythi to th t f Engine piston, steam, J. Swan • • • • . • • • • • • • 744,64d 
Broom binder, H. W. Langham . . . • . . . . . . . .  744,211 ����:ce!' I�'s :fw!�'ilie 8=e ard

e
a'j:;:;: t�e Envelop, clasp, J. C. Kimsey . • • • • • • • • • • • • •  744,562 

Brush, L� G. Kelly . • . . • • . . . . . • . . . • . . . . . . . •  744,558 best. SendforBelting Book and Leathp.rlne Literatul'e Excavating machine, W. Cole • • • • • • • • • • • •  744,490 
Buggy attachment. A. M. Rye . . . . . . . . . . . .  744.113 CHAS. A. 8CHIEREN & CO. Excavating mechanism. W. Cole • • . . . • • • • •  744.491 
Building block, hollow, H. L. Bynum . . . . . .  744,480 NEW YORK : 52 Ferry St. Pl'ITsBURG : 243 Thil'd Av. Exhibiting device, goods, Bebb & Eaton • • • •  744,461 
Buildlng stirrup, W. B. Ge'rvais . . . . . • . . . . .  744,527 CHICAGO : 92 Franklin St. PHILADELPHIA : 228 N. Third St. Explosive engine, H. G. Holz . • • • . • . • • • • • • •  744,342 
Calculating machine, C. Stahlberg . . . . . . . .  744,697 BoSTON : 192 Lincoln St. DENVER : 1519 Six:teenth St. Eyeglass bridge, W. H. Ely . • • • • • • • . . • • • • • •  744,iH7 
Calipers, beam, C. E. · Billings . . . . . . . . . . . .  744,028 HAMBURG : Pickhuben 4. Eyeglasses, E. W. Bancroft . . . • . . • • . • • • . . . .  744,278 
Camera, photographiC, F. W. Brehm . . . . . . . .  744,024 R. A. Hervey. Af;l����:ts�ae. �iDNBv, AusTRALu. Eyelet, boot or shoe, J. l!�rye . • • • • • • • . • . . • •  744,059 
Camera plate holder changing box. L. Dar- Feed bOX, G. L. Thelge . • . • . • . . • • . • • . . • . • . •  744,258 

IIngton . • . . . . . • . . • • . . . . . . . . . . . . . . . . . . •  744,498 V d Feed-water filter, J. �'. Barrett . . . . . . . • • • . .  744.459 
g:�
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filiI';,':: ��c'h��e: ·A: · cerruti . . . .  744.048. 744,049 ee er ���:::��� 

h
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Can heading machine. Stecher & Fulford . . . .  744,698 Counters Hodge . • • • . . • • . . . . . • . . . . . . . . . . . . . . . • . •  744,341 
Candle.tlck. Nicol & Stewart . . . . . .  744.596, 744,597 Feeder. gravity boiler. F. W. & H. L. Shu· 
Car and line indicator for street railways, . pert • • • • • • • • • • • . . . . . • • . . • • . . • • . . • • . • • .  744,250 H. D. Haggerty . . . . . . . . . . . . . . . . . . . . . .  744.068 to register reciprocating Fence post, A. F. Hein . . . . . • . . . • . . • • • • • • . •  744.072 
Car brake. A. M. Kendall . . . . . . . . . . . . . . . .  744.079 movement� or revolu· Fence post, O. H. E. Meyer . . . • . . . • • . . . • • . •  744.688 
Car brake. A. B. Lau . . . . . . . . . . . . . . . . . . . . .  744,569 tions. Cut full size. Fence-stapling device, wire. M. Church . • . •  744.166 
Car 
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Car, dump, H. S. Hart . . . . . . . . . • . . • • . . . • . .  744,195 VEEDER MFG. CO. File, bi1l, - G. H. Maurer . • • . . • • . . • • • • • . . • •  744,0�o 

g:�, 21���i/
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b
�i:na��w��il�';Y: ' ii." 'N: 744.201 Hartford, Conn, �::l� io"r

b
%��k:: eIf� . •  

A;�'rrt[,;g: ·W: s: · j�;':�li +!!:��g 
Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744.354 Ouclometers oaometeT8. Finger ring. H. Pizor • • • • . . . • . . . • . • • • . • . .  744.605 

Car, metal dump. S. Otis and G. B. Maltby 744.224 Tachometers, OO'UHlters Fire curtain, J. W. Reno . • • . . • . . • . . . . • . • . •  744.404 
Car, railway, H. J. Bayard . . . . . . . . . • . . . . . .  744.155 aoo J!1ine OasUil'l{ls. Fire escape, G. A. Netcott . . . • . . . . . . . . . • . .  744,094 
Car wheel, D. H. Nickerson . . . . . . . . . . . . . .  744,221 Fire extinguisher. W. J. Fry . . . . . . . . . . . . . .  744,061 
Car unloader and carrier feeder, J. S. Will- N T Inre extin�uisher, automatic stationary, W. 

lams . • • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,660 ew ype Esty • • . . • • . . • . • • • • • . • . • . . . . . . . . . . . . . .  744.057 
Cars, metallic end yoke for railway, S. w. 2 e l M t Fires in oil-filled receptacles, extinguishing, 

Kimbrough. et al. . . . . . . . .. . . . . . . . . . . . •  744,356 w yc e 0 or R. D. Mershon • . • • • . • • . . . . . . . . . . . . • . •  744,585 
C3.fS, system of electric lighting for, C. P. PATENTED. Fireplace fuel support, open, A. A. Low . • • •  744,083 

Tolman . . . • . . . • . . . . . . . . . . . . . . . . . . . . . .  744,261 Range of Speec1. 200 t0 2.006 Revo- FI.h-hook shield. A. W. Bishop . • . • . . . • . • • •  744.462 
Caramel cutting and wrapping machine. H. lutiona. �'Ishing reel, O. Allen . • . . . • . • • • . • • • . • . . • .  744,454 

Y. Armstrong . • . . . . . . . . . . . . . . .  744.019. 744.020 4 H. P., Auto. or Marine. 100 Ibs. �'Iash lamp, F. G. Walter . • . . . . . . . . . • . . . .  744.652 
Carbonizing. B .. Zwllllnger . . . . . . . . . . . . . . . .  744.667 H
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Flash lamp, storage, Klaiber & McColl .  • . •  744,565 
Carbonizing and cooling down the charge. B. Flash-light attachment, camera, J. H. Ham-

Zwlllinger • • . . . . . . . . . . . . . . . . . . . . . • . • . •  744.669 best should address mer • • . • • . • • • . • • • • • • . . . . . . . . . . . . . • . . • .  744.540 
Carbonizing apparatus, B. Zwillinger. CUSHMAN MOTOR CO •• Fluid-pressure regulator. E. R. Cook . . • . • • .  744,297 

744.666. 744.668 Lincoln, Nehraska. Fruit chopper and press. E. Ernst . • . . • • . . • .  744,519 
Carbonizing material, B. Zwillinger . . . . . .  744,670 Fuel burner, A. Neu . . . . . . . . . . . . . . . . . . . . . . .  744,220 
Carb
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Cards, playing, H. S. Delamere . . . . . . . . . .  744,502 article describes a simple method of making rubber l!'urnRce-charging apparatus, C. EitIe . . • . . •  744,316 
Carpet lining, J. McGwin . . . . . . . • . . . . . . . .  744,091 stamps with inexpensive apparatus. A thorouJ.{hly Furnace or stove fire pot, I!'. D. Swaney . . . .  744.644 
Carpet renovator, J. S. Thurman . . . . . . • • . .  744,437 practical article written by an aIJ:!ateur who has had ex· Furnaces, support for cooling plates or coils 
Carpet .weeper bail handle. T. I. Duffy . • . .  744.312 3��f��';,J�n 1'��':L:�:J'T IfW��' P�� 1W��i::

i
��r in blast. A. FarrelL . . . . . . . . . . . . . . . . . . •  744,319 

'Carrlage top prop, F. A. Neider . • . • . . . . . •  744.219 aale by Munn &, Co. and all newsdealers. Fuse for exploding shells, percussion, K. 
Cartridge capping, decapping. and loading Wieser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  744,448 

device, J. E. Krewson . • • • • • . . . . . . . . . .  744,364 WOR.K SHOPS' Gas-analyzing apparatus, C. C. Tutwiler . . . •  744,132 
Casket., supplemental bottom for transpor- Gas burner, W. B. Carrick . . . • . . . • . • . . . . • • • 744,290 

tatlon, O. A. Genung • • . . • • . . . • . . . • • •  744,186 Gas burner, petroleum, W. Ghlglierl . . . . • . . •  744.528 
Ca.t off, R. F. Bartel • • • • • • • • • • • • • • • • . • • •  744.279 of Wood and Metal Workers. with. Gas-burning heater. L. �'. Betts . . . . . • • . . .  744.283 
Caster. M. G. Daniels • • . • • • • • • • . . . . • • . . . .  744.169 out steam power. equipped with Gas. making. L. Mond . . . . . . . . . . . . . . . . • . . . •  744,218 
Ca.ter removing device, E. G. Lewis . • • • . .  744.081 BAR N E S '  FOOT ·POW E R  Gas meter regl.ter. J. C .  Goodale, Jr . . • • .  744.362 
Cattle guard, F. M. Wright • • • • • . • • . • • • • •  744,450 Gas regulator. E. R. Cook . . . . . . . . . • . . • • . • •  744.679 
Cave. F. J. & G. W. Hubbell • • • • • • • • . . • • . •  744.199 M AC H I N E R y -____ ... Gate. G. M. Bates . • . • • . . . . . . • . . . • . . • • • • • •  744.154 
Ceiling construction. W. D. Ryan . �  • • • • . , . .. 744,692 allow lower bide on jobs. and give Gate, A. L. Trumbo . . . . . . . . . . . . . . . . . . . . . . .  744,469 
Cement water tanks, apparatus for forming, greater profit on tbe work. Machmes Gear case and bracket, H. De Wallace • . . • .  744,308 

J. T. Donahoo . . • • . • • • • • . . . • . . • • . • • • • •  744.509 sent on trial if desired. Catalog Ji1ree. Gear case. miter. H. De Wallace . • . • • • • • • •  744.310 
Centrifugal machine. J. A. Willard • • • • • •  744,659 W. F '" JOHN BARNES CO. Gear-cutting machine. C. D. Rice . • • . • • . • • •  744.110 
Change Iraker, Butcher & Parnall • • • • • • • • .  744,478 Established 1872. Gear, reversing, E. L. Shore . . . . . . . . • • . • • •  744,249 
Ch/lnge receiver, Sinclair & Benson • • • . • • • 744,635 t 999 R U B Y  ST. , ROCKFORD, I LL. Glass-beveling machine. P. E. Welton . • . . . .  744.268 
Charcoal or coke oven, A. T. Wilson • • • • • •  744,700 Glass, machine for automatically gathering 
Checkrein fastener. M. MacMillan • • • • • • • • •  744,580 DRAPER'S and delivering, W. F. Altenbaugh . . . . . .  744,274 
Chemical compound, J. Mellinger . . . . . . . .  744.584 Gopher trap, C. H. Birdsall . . . . . . . . . . . . . • . •  744.029 
Chimney top, E. H. Le Beau • • . • • • • • • • • •  744,570 Recordl'n'" The mom t Governor, gas engine, J. S. Thurman . . . . . .  744,438 
Circuit breaker, S. B. Stewart, Jr • • • • • • • •  744.125 ... r e er Governor. Inertia. Howe & Gibbs . . . . . . . • . .  744,198 
Circuit controller, A. Lungen • . . • . . . • . . • • . .  744.215 · ·  Grader. pneumatic. Osborne & Bryant . • . . . •  744.390 
Circuit protector. thermal, O. C. Hoffmann . 744.197 Traces automatlcallr a correct and Grain-binder knotting mechanism. J. F. Ap-
Clasp. G. B. Adams • . . • • • • • . . . • • . . • . • • • . •  744.017 contlnnons record in mk of the tem. pleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  744.153 
Clock dial. D. S. Kanstoroom • • . • • • . • . . . • • .  744.355 p�t;:J:.��z�!'":g3ai�fly

wguee!7m'i'�:et Graln-"">aner riddle. E. Early . . . . • • . . • . . • . .  744,516 
Clock, electric programme, J. W. Portis • . .  744,608 Grain drill, J. A. Lussier . • . . . . . • . . . • . . . .  744,375 
Clock movement. F. A. Jones • • . . • • . . . • . . . •  744.203 THE DRAPER MFG. CO. Grain separator, Silvis & White . . • • . . . . . . .  744,696 
Clothes line· clamp. Rupp & Loehr • . . • . . . . •  744,241 1 62 Front St., New York Graphite lubricator. R. Plelicke . . . • . . . . . . . .  744.101 
Clothes pounder, L. S. & E. M. Elliott . • . . .  744,518 Grapple. M. S. Meaders . . . . . . . . . • . . . • • • . • .  744.583 
Clotblng hanger. traveling. A. Pederson . . . .  744,701 ¥akers of RecoroUng Instruments. Grater. O. J. Schroeter . . . . . . . . . . • . . . . . . . • .  744.416 
c,;hltch and brake mechanism, electrical, A, , Grinding mill, M. F. Abbe . . . • . . . . . . . • . • . •  744.452 P. Steckel • • . . . • • • . • . . • • .. • • • . • . . . . . . . .  Gas E·'·· -n" gl°ne Grinding mill, W. B. Collins . . . . . . . . . . . . . .  744.492 
Clutch, automatic release, H. J. Hinde • . . •  Gun carriage, machine or other, T. K. North 744'222 1 
Coat collar, detachable, W. Joel . . . . . . . . . .  Gun sight, B. P. Vickery . . . . . . . . . • . . . • . . . .  744,651 
Coatings on metallic objects, depositing me- Hair-drying dpvice, E. Burnham . . • • . . . . . .  744,044 

tallic. A. Darlay • • . • • • . • • . • • . . • • . • . . . .  744,170 IGNITI"VR Hanger. See Clothing hanger. 
CQil forming apparatus. E. L. Aiken . • . • . . . •  744,671 -'..!t. Harp. J. A. Rath . . . . . • . . . . . • . . • • . .  744.104, 744,105 
Collapsible or folding box for fruit, confec- Harrow. Prejean & BeJlocq . . . . . . . . . . . . . . . .  744.609 

tlogery, pastry, etc., G. W. King . • . • • •  744.563 C
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ilm' a'r12k'et.oo. Harvester binders. drive or master wheel dl-
Collar 'tHank, G. J. Dormandy • • • • • • • • • • • • .  744.511 B vlder for. J. Waldbrook . • . . . • . . . . . • . •  744,136 
Collar supporter, A. P. Howes • • • • • • • • • • • •  744.344 Latest andmost improved model. Harvest.r, corn, J. F. Leeper . . . . . . . • . • • • • •  744.571 
Collar., stocks, etc., means for supporting, II'lI"'" Send /or Circular. Harvesting machine. W. N. Whitely • • . • • •  744.142 

M. George . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,329 C II I & FI 
h C 2 . 

E Hat die. M. Quinn . . . . . . . . . . . . . • . • • • • • • • • •  744.402 
Column. wood, E. Koll . • • • • • . . • • • • • . • . • • • .  744,566 ar s e nc 0.,  33 • C l ifton Av., Cincinnati, 0, Hay elevator, D. E. Rowland . . . . • • • • . • • • •  744.409 
Comb dabbing brush mechanism, A. J. Hay or straw cutter, T. Frtschek . • • • • • • • • •  744.328 

O'Reilly • • • • • • • • . • • • . • • • • • • • • • • • • • . • • •  744,'189 � I Hay-press door closer. J. M. Dolan . . • . • • • •  744.508 
Commutator, C. H. Ingalls . • . • . • • • . . . . . . .  744.077 . e escop es. Heel-building machine. F. H. White • • • • • • • •  744.270 
Computing device, B. E. & F. J. Ang1und • •  744.275 . Hinge, G. S. Bronson . . . . . . . . . . . . . . . . . • . • . •  744.030 
Concentrating surfaces, preparing, A. D. . Hinge, blind or shutter, C. Purrington • • • •  744,232 

Foote . • • • • • . • . . • • • . . • . . • . . • . . • • . . . . . .  744,322 . We supply eqnatorlally mounted Hinge. lock. J. Schick . . . . . . . . . • • • • . • • . • . .  744.626 
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a
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Cooler. See Liquid cooler. arE' absolutely guaranteed Horseshoe. F. J. Bacon . . . . . . . • • . • • . • • • • • • •  744.277 
Com header. Kafir; R. M. Hammond • • • • • •  744,684 to be optically perfect. Horseshoe. A. Carr . . . . . . . . . . . . . . . . . . . . . . . .  744.482 
g���:�t��:r'm!�ht!�, ��h�';!'Jkef��i 

.
: : : : : : : : +!!:m GUNDLACH· MANHATTAN OPT. CO. .  Rochester, N. Y. ����

es��.;�w�:�nkm�:hifr':;ni:N.o���I���: : : :  m;gig 
Corset. A. V. Case . • . . .. . . . . . . . . . • . . • . . . . . . •  744.484 •• AAA ........................................... Hose coupling. F. A. Moore . . . • • • • • . • • • • • • •  744.589 
Cotton feeders, automatic alarm for, O. A. ....... 'Y •• ....... '9' .... Hose coupling, F. A. Silvis . . . . . • . . . • • • • • • •  744,634 

Bremer • . • • . • • • • • • • . . . . . . . . . • . • . .  · . • . •  744,468 

.

I
NAIL HOLDER. " Hydrocarbon-burner lighting device, L. 

Counting mechanism, F. C. Rinsche . • . . . . • .  744.407 •• ' •• StockstrJm . . . . . . . . . . . . . . . . . . . . . . . • • . •  744.427 Coupling, R. M. Dixon • . . . . . . . . . . .  7 �4.505. 744,506 Hydrocarbon engine. J. C. Meredith . . . . . .  744,380 
Crane and appurtenances, De BonneVIlle & • • Hydrosultlte paste, dIscharging with, L. H. 

Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744.464 : . AND SET •• Dehoff . . . . . . . . . . . . . . . . . . . • . . . . . . . • • • .  744.501 . c
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Indian club. illuminated, M. M. Hur.t • • . •  744.348 ra e. noc own, . • rump on • • • . . • • •  , • • Indigo powder. light, P. Seidel . . . . . • • • • • • •  744.417 Cream separator. B. F. Bradbury • • • • • • • •  744.023 . Orde £.o�t pou
c
ntJour ;nge""
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buys It alL . Injector or ejector. W. D. Labadie . • • • • • • •  744,365 Crushing roll, M. Condula • • • • • • • • • • • • . • • •  744,296 • r "","  y. a ogue 0. 17 0 ine 00 e. • Ink well, school desk, M. D. Gaines • • • • • • • •  744,522 Culr holder, H. H. Walley • • • • • • • • • • • • . • • •  744.137 . THE L. S. STARRETT CO., • •  Athol , Mass. 4' Insulator, E. F. Schoenthaler . . . . . . • • • . • • • •  744.631 Cuff holder. G. G. Corbet • • • • • • • • • • • • • • • • • •  744.298 .............................. Jacquard machine. W. W. Hodg.on . • . • • . . •  744.685 CUltivator. lister, T. S. Warner • • . • • • • • • • •  744.699 Klnetoscope. A. E. Smith . . . . . . .  ; . • . • • • . • . .  744.251 Curling Iron. C. O. Sterling • • • . • • • • • . . • • •  744,426 THE B. F. BARNES Kitchen utensil. R. B. Ligon . . . . . • . • • • • • • • .  744,576 Curtain pole support, E. A. Porter • • • .. • • . •  744,691 Knitting machine. J. C. Duemler . . . • • • • • • •  744.311 Curtain support, L. A. Emery • • • • . • • . • •  744.318 WATER EMERY Knockdown bracket. H. G. Vojght . • • • • • • •  744.265 Cu.pldor, M. Ro.enzwelg . • . • . . • • . • • . . . . . . .  744,621 Lacework holder. A. Proctor . • . . • . . . . . • • • •  744.610 Cycle or air tube., protecting mantle for. TOOL GRINDER Lamp burner. Incandescent gas. M. Graetz • •  744.191 
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74 S .. ln." a 24x�! .Inch WheeL Lamp. electric arc, J. McLaughlin . • • • • • • •  :. 744.093 cora on an ma ng same. . . y e . . , - Lamp. electric arc, E. Thomson . . . • . . . • • . • •  744.130 Deflbrator, .four-W8):', Beard & Hayne . . . . . .  744,281 {; ��¥o�

U!:���)��
tl'!.�e uf�q�h; Lamp, incandescent electric, C. A. Crane • •  744,496 Den� lip and cheek supporter, J. B. Jor- WheeL Easily man!r,ulated and cannot Lamp, miner's. L . . J. Husson . . . . . . . • • • • • • •  744,686 n • • • • • • . • • • . • . • . . • . . • . • • • . . . . . . . • . •  744,204 out of Ol"der. Without question it is Lamp, safety, Reilly & Phillip . . . . . . . • . • . •  744,612 Dentlmeter, C. T. Kinsman . • . • . . • • . . . . . .  744,358 most practical and durable wet tool Lamp socket, electriC, J. H. Goehst . . . . . .  744,330 Denture, anchored, O. M. Carr . • • . .  744,291, 744,292 Grlnder on the market. on request. Lathe grinding attachment, J. N. Heald . .  744,340 Die. stock, adjustable; B. Borden . • . . . . . . . .  744.465 B. F. BARNES COMPANY, Rockford, III Lawn sweeper. J. F. Battle . . . . . . . . . • . . . .  744.460 Digesters. composition for acid-proof lining Leaf or sheet turner. W. A. Moulton . . . • . .  744,384 -af. 11.. Panzl . . . . . . . • • . . • . . • . . .  744.689, 744,690 Life saving device. J. Moore . . . . . . • • • . . . . •  744.590 Dipper or skimmer. G. T. Kinch . • . . . . . . . •  744.206 Lightning arrester. H. E. Raymond • • • • • • • •  744.106 Disinfecting teleph,meCtransmltter mouth· Line holder. H. L. Mark • . . . . . • • • • • . • . • • • • •  744.217 pieces. means for. M. Griffin. et al. . . . .  744.337 Linotype leader. J. A. Proulx . . . . . . . . . . . • . .  744,102 Dispen.lng cabinet and measuring scoop Linotype machine, Mergenthaler & Lawrenz 744.087 therefor, W. S. Thomas . . . . . . . • . . . • . •  744.129 Liquid cooler. O. Roderwald . . . . . . . . . . . . . . • •  744.111 Dlsplay .devlce. card. R. B. Friend . . . . . . . .  744,326 Liquid dispensing apparatu •• . M. Masterson . 744.085 Display device, extenSible, Fletcher & Brad- Liquid fuel heater burner. J. T. Pedersen . •  744.098 ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744.702 Liquid te.tlng device. V. Spletschka . . . . . •  744.123 Display frame. W. A. Decker , • • • • . . • . • . . .  744.174 Loading manure. etc. . apparatus for, W. Door opener or closer. How & Winkler • . . •  744.552 Fischer . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . •  744.320 Draft evener. C. C. & W. ·D. Dillavon . . . . • .  744.177 Lock and latch, H. G. Voight . • • • . • . . . . . . •  744,134 Drag, field, J. F. Rodgers . . . . . . . . . . . . . . . .  744.112 Locomotive, J. Player . . . . . . . . . . . . . 744,398. 744,399 J)r�, cutter helld,. ' suct1on, Mo. 0. ' <BarriB. 144,1{l3 (OoIIUnued on Jl(lV6 I11111.) 

means much or little, depending on 
what the name is. Our name on all 

7.CClmAiE-TO-THE·SECONO" f)ae"e�" 
31aJ1lP IYatcnes 

guarantees them in every part, be
. cause we make and fit together both 

cases and movements. 
There are no other makers of 

"complete watches"-our establish· 
ment is unique. 

These trade. 
marks on 

watch cases 
certify them 
worth their 
weight in 

gold. 
For a complete list of the copyright names 

engraved on the var�ous sizes and grades of our 
movements. 

§f!/,H:o;;.;:;t'W lt�h�l. 
DUE6ER·HAMPOEN WATCH WORK.--, 

, 86 South Street. Canton. Ohio. 

SAVE Ys YOUR FUEL 
%: is D O W  
w a s t e d  u p  
chimney. Our W"te fur S t  o v  e ·p i p e bookl" ... 
radiator inRures your heat1n. 
fuel at � price 10r 10 hom ... 
years. ROCHESTER RADIATOR CO •• 

76 Furnace St., Rochester, N. Y. 

WELL- DRILLINO 
Machines 

Over 7 0  sizes and styles. for drUJlng either deep or 
shallow wells in any kind of soil or rock. M Qunted 
on wbeels or on 8ills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
WIRELESS TELEGRAPHY.- SCIEN

��n1. �:Ri�;�q.s:;[,it�f:fJ�tr�r:d !��i!8 �;rf;"; subject by G. MarconI. Additional illustrated articles by otber authors are contained In SCIENTIFIC AM ERI. OAN SUPPLEMENT Nos. 1 124, 1 1 3] . 1 1 " . ] 1 9'1, :'�!le a\�lJ!bJ!��e�tf's��J �i��;'SS r.!l�;�a�tj:r·fti�.; 10 cents each from this omce. and all newsdealers. 

Every SmoKer 
!Jas  longed for a pipe that keep. nicotine and bitter Juice out of his mouth , tbat is free from old pipe odor and never gets rank, that never clogs and is always sweet, and easy to clean. 

The "May=BelIe" 
doe. all these 
things. or yon 
get your 
money back. 

$1 with rubber or horn stem. 2.liO with fine amber .tem. 
Registered mail 8c. extra. 

Re/creme: MonWO'11U!"" Tru8t 00. Booklet /'fee. 
NEW ERA PIPE CO., Dept. 1 3. Norristown, Pa. 

8 2 0 0. A M O N T H  
One reliable man or, woman in eaoh count,. 
BS manager, to exhibit, take orders and ap
point agents for Harrison's Oil·Gas Stoves 
for cooking and heating. Wonderful in. 

vention. Automatically gen
erates fuel gas from kerosene 
oil. Miniature Gas Works . .A1>-'::--....... �-" .. .d"sol ute]y safe. Enor�ous de
mand. Thousands sold weekly. 
Cheapest, oleanest, safest fuel. 

����mFIlE��li'W�te t�3!;: 
World Mik. Co.. 00'1'6 World BId." Vlne1nnatl, 0. 

MECHAN I CAL 
MOVEMENTS 
Powers, Devices 4- Appliances. 

By GARDNER D. HISCOX. M. E. 
Larae Boo. 402 Pages. 

DesCriptive Text. 
1649 lU'U8tlrations. with 

Price $3.00. 
A Dictionary of Mechanical Movements, Powers, uevices ·and Appliances embracing an illustrated description of the greatest variety of mechanical movements and devices in any langua�e. A new work on n lustrated mechaniCS, mechanics] movements, de"yic�8 and appl1-ances� covering near1y the whole ran�e of the practical 

r::��::lo��
i
��:r��e��� 

t��a��eh��::::����re::c�:3i�TJ 
�I���� i;:'�6'::gJ��{s ':;��� 1::�3.evlSlng and opera-

MUNN &. CO. ,  Publishers, 3 6 '  BroadwaJ, New York 

© 1903 SCIENTIFIC AMERICAN, INC
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of All Seasons 
This car will give the same excellent service 
in the cold of Winter that it will the fair-

est day of Summer. Any day a 
, wheeled vehicle will go is a good 

day to go out in a Cadillae ; . , 

The Cadillac is graceful -fI} 
design, handsome in finish 

and appointments, simple in 
construction, strong and rigid 

in frame work, flexible iIi gear, 
wonderful in durability. Speed 

range four to thirty miles an hour ; 
control absolute. The Cadillac has 

all the desirable features of the cost� 

liest machines, but is only $850 with 
tonneau for four, facing forward. 
Without tonncau,t:7so-the smart-

est runabout ever built. 
Our (reelilustrated booklet N gives add ..... of 
agency Deare3t your hOJjJl8 where the CadiJlaeo 

may be � and tried. 

Cadillac Automobile Company 
l4ember A88n. of Licensed Auto. l4fr&. 

Detroit, Mich. 

ELECTRIC LAUNCH MOTOR. - THE 
design In thl. paper i. for a motor of unusual simplicity 
�{ =tr;,��.°'1t�\':t��":�l :�';i�nb�:�a��� 
over all and 4 feet 6 lnehes beam, drawing 18 inches, and 
::.�
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AMERICAN SUPPLEMENT, No. 12". Price 10 cents by 
mail, from this office. and fr<lm all newsdealers. 

THAT 
GET 
YOU 
THERE 
AND 
BACK 

The World's best steam en-
�'i"oJ;g'bg��t�t;,e:-P. Bend to-day for. catalogue. 

MASON REGULATOR CO . , 1 &8 Summer Street, 
Boston. Mass. 

.. D ISEASES OF A GASOLENE 
AND HOW TO 
CURE THEM." 

A book for owner, intending purcbaser 
or repairman. 

Hints and suggestions with illustrations, 
Diagr .. m. and Connections. 

Price $1.30 
A. L. DYKE AUTO. SUPPLY C:OMPANY 

IUOS Olive St.. St. Lou"," Mo. 
Bend 1Oc. for the largest Auto. Bupply Cat,,1n tbe �or1cL 

VELOCITY OF ICE BOATS.�,A.. COt.. 
lectlon of Interestilll( letters to tbe edftof cif the BCIEN-

flt':�,1:���t�t� t�� '}.':,o;:�y.� llfis
t
he 

sp��� 
��!le��1'h �':ip��a* d=��o� 

. ���r-
ENTIII'IC AMERICAN SUPPLEMENT, No. • Price 10 
cent .. To be had .. t this office and from a ·.newsdealers. 

ECLIPSE Pochet AMMETER, 
for genelal battery testing. 0 to 15 ampereH. 

t��r:��U::::C:�e�d':!'f:�u�nuc':(whi� 
�l":�:,a:,:k��t:o�a:J :=�::r;::J: :toc!:!: � 
corrosive metal • . Size of watch and very light weight. . .-
Pivots hardenp.d and polished. Well finishtld throngh- �I 
:din A��.1n anY:li:l:n. :�I:�.i-:��. dUJ:: -
()o., W'l Main St., �rringfield�888. Price f6.oK. 

NOISEI.ESS 

Bevel Pinions 
We can furnish onf New Process 

Noiseless Pinions In bevels as well 
88 spurs of any, size wanted .. nd 
to transmit any regnired horse 
power. Write for catalogue. . 
THE NEW PROCESS RAWH IDE CO. 

Syracuse, N�  Y. 

Locomotive, , electric, Dalton & Cole, 
744,301 to 744,304 

Locomotive frame, J. Play:er . . . . . . . . . . . . . .  744,400 
Locomotive lubricator, E. Sarver • • . • . • • • . •  744, 625 
Locomotive parallel rod, C. Houston • • • • • •  744,551 
Loom, E.  Vahle . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,442 
Loom box motion, G. Goodline . . . . . . . . . . . .  744,682 
Loom, lappet, Dearden & Sharp • • . . • . . . • . . •  744,307 
Loom protective mechanism, W. A. Fowler .  744,324 
Loom shuttle box operating mechanism, G. 

Goodline . . .. . . . . . . . . . . . . . . . . . .  744,333, 744,683 
Loom, weft replenlsbing, Rossetter & Talbot 744,240 
Lubricating, W. Michalk . • . . . . . . . .. • . . • . • . •  744,088 
Lubricator. See Graphite lubrloator. 
Machine clamp, D. T. Kendrick • • • • . • • • . . .  744,559 
Magnet, H. F. Campbell . . . . . . . . . . . . . . . . . .  744,481 
Magneto electric generator, Le Pontois & 

Cl�ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744,573 
Mail tube fastening, H. Del Mar . . . . . . . . . .  744,176 
Malt breaking mill, H.  Krnsemark . . . . . . . .  744,567 
Mangle, C. T. Gilmore . • • . • • . • . • • • . • • . . • . .  744, 063 
Manure spreader, F. F • .  Freed • • • • . • . • • • . • . •  744,184 
Marking board, F. Moehle . . . . . . . . . . . . . . . .  744,587 
Match box, C.  Hierlng . . . . . . . . . . . . . . . . . . . .  744,074 

box, M. V. Kerley . . . . . . . . . . . . . . . . . . 144,561 
box, P. Schick . . . . . . . . . . . . . . . . . . . . " 44,627 
safer F. King . . . . . . . . . . . . . . . . . . . .  , 744,357 
stick making . and racking machine, · 

combined, W. SCharnweber . . • • . • . . . • . •  744,693 
Meat sUcer sharpening attachment, W. A. 

Van Berkel • • • • • • • • • • • • • . • • • • • • • • • • • •  744,649 
Mechanical driil, G. B. Pickop . • . • . • • . . . . .  744,396 
Mechanical movement, W. H. Voss • . . • . . • •  744,444 
Mecbanical movement, E. A. Faller . . .  , . . . .  744,520 
Milking apparatus, pneumatic, A. Gillies . .  744,188 
Milking appara tUg, teat . cup for pneuma tic, 

A. Gillies . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744, 189 
Mirror decorating and illuminating device, 

S.  G. Doherty . . . . . . . . . . . . . . . . . . . . . . . .  744,507 
Miter box, R. B. Briggs . . . . . . . . . . . . . . . . . . .  744, 677 
Miter clamp, J. F. Jacobs . • • • . • . . • • . . . • . •  744, 555 
Moistening device, P. J. Alwart . . . • . • . . . •  744,455 
Mold'ng machine, J. Anderson . . . . . . . . . . . .  744, 15ll 
Mop and wringer therefor, combined, E. Hil-

ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,196 
Mosquito canopy, B. F. Childres • . . • • • • . . • .  744, 4117 
Motor control, device for alternating cur-

rent, J .  L. Davis . . . . . . . . . . . . . . . . . . . . .  744,053 
Motor controllers, time limit device for, Jl'. 

B. Corey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,051 
Motor controlllng device, C. A. Dresser . . . .  744,178 
Mower grass receptacle, lawn, L. W llder-

muth . .  . .  • • . .  . .  • • • . . • . . • • . • • . • • . . • . • • .  744,607 
Mower, lawn, F. M. Wolfe . • • • • . . . . • . . . • . .  744,661 
Mowers, etc . ,  cutting apparatus for, B. G. 

Palmer . . .  • • . • • . .  . .  . • • . • • . . • . . • • . • • . . . 744,393 
Mowing machine, W. N.  Whitely . • . . • • . • . .  744, 141 
MulHer, W .  H. Corse • • • • . . . • . • • . . • . • . • • • • •  744,495 
Music holder, W. E. Barnard . . • • . • • . . • . • • •  744,458 
Music rack, R. W. Norton . . . . . . . . . . . . . . . .  744,111111 
Musical instrument, H. E. Hibshman . . • • . •  744,546 
Musical Instrument, mechanical, C. L. Davis 744,052 
Necktie form, J. M. Hull . . . . . . . . . . . . . . . . . .  744,345 
Novelty device, W. M. Hervey . . . . . . . . . . . . 744,545 
Nut lock, R. A.  Rehner . . . . . . . . . . . . . . . . . . 744, 108 
Nut lock, G. A. Kennedy . . . . . . . . . . . . . . . . . . 744,205 
Nut lock, J. A. Schlehr . . . . • . • • . • . • • • • • . •  744,242 
Nut lock, axle, F. J. GranL . . . . . . . . . . . . . 744,335 
011 burner spreader, H. P. Akers . . . . . . . . . . 744,453 
011 ,can, F. K. BelL . . . . . . . . . . . . . . . . . . . . . . . 744,025 
Oil for heating purposes, system for burn-

Ing, Lovekin & Lassoe . . . . . . . . . • . . . • . •  744,373 
011 reservoir or tank, R. H. Jl'. SewalL . . . . .  744;694 
Ophthalmometer or other tables, W. Jl'. Rei-

mold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,613 
Ore concentrator, J. W. · Pinder . • . • • • . • . . . •  744,229 
Ore concentrator, fine, F. L. Bartlett . . . . . .  7 44,U�l 
Ore feeder, L. R. Tulloch . . . . . . . . . . . . . . . . . .  744,264 
Overhead switch, W. Louden . • • . • • • • • • • . • •  744,372 
Ozonizer, M. Otto . . . . . . . . . . . . . . . . . . . . . . . . .  744,096 
Package elevator, S. B. Peck . . . . . . . . . . . . . .  744, 09 1 
Packaging machine, A. Day . . . • . . .

.
. • • • • . • • .  744,17ll 

Packing for spindle bolsters, spring, G. M. 
Burgess . • . .  , . . . . . . .  , . . . . . •  , . • . . • • . • • •  744,040 

Packing or sbipping box, P. A. Reno . . . . . .  744,405 
Paddle wheel, G.  L. Hamling . . • • . . • . . • . . . •  744,539 
Paint and varnish, composition for remov-

ing, G. Osborn . • . . . . . . . . • . . . . . . . . . . . . .  744,095 
Paper board creasing machine, J. King, Jr. 744,201 
Paper cliP. H. E. GilIord . . . . . . . . . . . . . . . .  744,5ll11 
Paper cutting device, F. Soennecken . • . • • •  744,637 
Paper cutting machine, N.  Gray, Jr . . • . . . .  744,534 
Paper from cylindrical cores, machine for 

removing waste, J. S. Wemyss . • . • • • . .  744,140 
Paper holder, A. E. Sexton . . • • . • . • • •  ; • • •  744, 119 
Paper, manufacture of, R. D. Smith, et al. 744,422 
Paper, such as toilet paper, etc. ,  device for 

the containing and delivery of sheets of, 
E. D. Casterline, . e t  al. • • • • • • • • • • . • • • • •  744,047 

Paving, J. Heenan • • • • .  ; . . . . . . . . . . . . . . . . . .  744,541 
Pen, F. M. Kegrize . . . • . . • • • • . • • • . . • • . • • •  744,557 
Pen lUling device, fountain, L. Fisk . • • • • •  744,521 
Pen, fountain, H. W. Stone . . . . . . . . . . . . . .  744,642 
Penholder, C. M. Cook . •  " '  . . . . . • . . • • . . • • . •  744,494 
Pencil, A. E.  Buckingham . • . . . . • • • • . . • • . •  744,474 
Phonograph cylinders, apparatus for the 

manufacture of, A. Haug . . . . . . . . . . . . . .  744,339 
Phonographic recorder and reproducer, P. 

Weber . . . . . . . . . . . .  ' "  . . . . . . .  , . . . . • • . .  744,266 
PhonographIc repeating mechanism, P. 

Weber . . . . . . . . . . . . . • . . . . . . • . • . . . . • . . .  744,267 
Photographic developing apparatus, E. E. 

Park . . • . . . . . . .  , . . . . . . . . . . . . . • . . • . • . .  , 744,602 
Photographic plate developing apparatus, J. 

D. Lyon . . . . . . . . . . . . . . . . . . . . • • • . . . . . . .  744,376 
Photographic printing apparatus, N.  H. 

Brown . . . • . . . • . . .  , . . • . . . . . . . . • . . . . . . .  744,039 
Photographic reproductive process, E. Ort-

mann . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744, 223 
Photographic stick stands, handle for, G.  

Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744, 52 6  
Plano or organ bench, D. Schustek . . . • . • • • • •  744,243 
:planolas or other musical instruments, ex-

preSSion mechanism tor, R. W. Pain • • .  744,227 
Pie making machine, H. 1I. Spring . . . . . . . . ' 744, 638 
Pile shoe, J. A. Steinmet . . . . . . . . . . . . . . . . .  744,256 
Piling, metal sheet, · F. N. Kneas . . . . . . . . . . 144,361 
Planter, plndal, A. Tyler . . . . . . . . . . . . . . . . . . 1'44,648 
Planter, pot!lto, G. H. Elmer . . . • • • • • • • • •  744,181 
Plate rack, F. A. Ecker . . . . . . . . . . . • . • • • • •  744,315 
Platen to the line-spacing mechanism, de-

vice for adjusting the, A. W. Steiger . •  744,425 
Pliers . and pipe wrenCh, combination, J. R. 

Collins . ,  . . . . .  , . . . . . . . . . . . . . . . . . . . . . . •  744, 167 
Plow, J. Clayton . . . . . . . . . . . • . . . . . . . . • . . • . .  744,488 
Pocket knife, H. Goldin . . . . . . . . . . . . . . . . . .  744,064 
Pocket or poucb, safety, H. M. Eldred . . . . . . 744,517 
Poke, animal, W. S. Brown . . . . . . . . . . . . . . . 744, 164 
Post. See Anchor pest. 
Printing collapsible tubes, macbine for, 

F. F. Ingram . . . . . . . . . . . . . . . . . . . • . • . •  744,554 
Printing or otber machine blanket, R. J. C. 

Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,090 
Printing press, W. A. Logue . . . . . . . . . . . . • .  744,371 
Printing press gripping device, S. Halvorson 744,538 
Printing, stamping, and emboSSing press, 

W. M. Rockstroh • . . . . . . . . . . . . . . • . . . .  744,239 
PropulSion, means for canal boat, G.  H. 

Mann . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . . .  744,378 
Pulverizer, H. Moor . . • . . . . . . . . . . • . .  744,381, 744,382 
Pump, I. B. Robertson . • . . . . . . . • . . • . . • . . . .  744, 618 
Pump, automatic, W. F. Carlberg . . . . . . . •  744,483 
Pump coupling, windmill, C. W. Decker . • • . 744,500 
Pump, double plunger, R. Addison . • . . . . . . . .  744,272 
Pump, rotary, T. T. Johnston • . . . . . . • . . . . . .  744, 352 
Pumping engine, . E. HilL . . . . • • • . • . . . . • • • •  744,547 
Purse, J. C. O ' Shea . . . . . . . . . • . . . . . . . . . . . .  744,392 
Quick break swltcb, H. R. Sargent . . . . . . .  744, 115 
Rail fastening and tie plate, combined, 

Polster & Loew . . • . . • . . • . . . • . . . . . . . • . .  744,606 
Rail jOint, A. S.  Lanum . . . . . . . . . . . . . . . . . .  744, 212 
Rail ;!pInt, A. B. Tomlin . . . • . • . • • • . • • • • • . •  744,262 
Rail foint, C. H. Little . . . • . . • . . •  : . • • . • . .  744,577 
Rail joint, C. H. Shobert . . . . . . . . . . . . . . • • . •  744,633 
Railway rail clamp, C. A. Sanborn . • . . . . .  744,623 
Railway rail joint, J. R. Hubbard • • • • . . . •  744,553 
Railway Signal, M. D. Hanlon . . . . . . . . . • . . . .  744,069 
Railway signaling apparatus, J. A. Norton . 744,599 
Railway Signaling system, J. Shoecraft . . . .  744,248 
Railway switch, G. C. Calentlne . . . . . . . . . .  744,289 
Railway system, electric, Embley & Shobe . 744,055 
Railway system, electric, Shobe & Embley . .  

744, 246, 744,247 
Railway tie, metallic, R. Black . . . . . . . . . .  744,285 
Railways, combined signaling and telephonic 

Intercommunicating system for, Whyte 
& Edwards . . . . . . . . . . . . . . . . • • . . . . • . • . •  744,655 

Rani for hydraulic jacks, H. J. Riedel . ; . • •
. 744,616 

If a man tells you he has a cold, 
ask him what kind of undercloth
ing he wears. He will probably 
say WOQl. 

Tell him to try Dr. Deime1 Un
derwear and you won 't have to ask 
him how his cold is again. 

Booklet teUing au about them 
WItd tile garments may be had 

AT LEADING DEALERS EVERYWHERE 

, The PbonoKrapb Is the best present, because .... �r 115 Inexhaustible variety and Its educational 
"alue. 

Edison Gold Moulded ·Records are Immeasur
ably better than the Imitations or the old styles. 

Go to the nearest dealer' • .  and hear Mr. Edison's 
latest Improvement.. Dealers everywhere sell 
Pb�pb.. 

. 
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Any magazine, periodical, combination or olub, at 
lowest prices-muoh lower maybe thaD. you beUave 
poosIble. 

Our Larg� 
Catalogue, FREE. 

Contabia .. nst; of about 8,000 periodioals at loweat 
�!:S;,:!� t!�d�� ;!����': lnO;!r:!�::':P:'�� 
all magazine readers should have. Our "�page oata,.. 
Jogue conta.lnlng all subscription ofters, is lure to In
tereat you. A postal oa.rd brings it to your door. 

BETTER W RITE TO- DAY. 

.JMHAN)ON S MA(,AZINt' AhlN() 
1 2 2 H AN S O N  B L O C K 

L EX I N G TO N ,  KY 

SYNCHRONOGRAPH.-A NEW METH
�II o�'P.y rTuumi�'::I::t��C:e bfufe��'f�rn::: 
paratus of Crehore .. nd Squier. 18 iIlustr .. tlons. BCID· 
TIII'IC AlIIERICA..'iI SUPPJ,EMENTS 1 1 14 and llUS. Price 10 cents each. For sale by Monn & Co. and all 
newsdealers. Bend for '!ew catalogue. 

Volt Am.m.eters 
Pocket slze, but llU"lle enough for accuracy 
and practlc .. l use. Various r .. nge. for te� 
��r .. �='i.;.�\:'t�·�V:�\r���'iE�::: �d 
Ammeters for IIeneral measurements. 

prSend tor Ctrcul<rir. 
L. M. PIG NOLET • .  

.so Cortlandt Street, New York .•. N. Y ·  

_KENT POCKET M ETERS 
AutODlBtlC Volt-Ammeter 

��, Is desillned and calibrated 9SJIIICo 
. i .  !:Wle f�i�g;:;��I�t,!:�era::.:ha:.. . and for any other use of like ea-- paclty. Accurate and substan-

, .  tlal. Ampere reading made sim. 
ply by pressing button. 'The 

battery te.ster on the m:��. collvenient and complete 
Volt.Ammeter $8.00. Amperemeter $4.30. 

Atwater Kent Mf •• Work .. 110 N. bth St., Philadelphia, p. 

THE SPECIAL 
IRON' fa STEEL 

NUMBER. 

Scientific ' 'American 
WILL ISSun ON'· 

DECE M B E R  1 �, 1 903 
t"II'II II II II II II II II II II II II I'I�IIIIIIIII' 

It wUl have a Colored Cover 
Its Price wi,.. . �e , Ten Cents 

HERE JllUi JI �EW OF THE SUBJECTS 1JISCUSSE1J : 

Armor Plate and Bun Steel at the Bethlehem Works. 
Recent Improvements in Bun-Making, by John F .  Meigs, late of 

the U. S .  Navy. 
' 

Structu ral Shapes at Pencoyd. 
Tube-M aking at McKeesport. 
Rai l -Making at the Edgar Thom pson Works. 
Steel and W i re at the Donora Works. 
Chain Making at Troy. 
The G rowth of the American Steel  Industry ; Facts and Figures. 
What Becomes of the 1 7 ,28 1 ,307 Tons of Pig I ron Made Every 

YearP The I ron  and Steel Number wi l l  tel l .  

. Strikin� pi�tures �ever before published, some o f  them photographs o f  works, 
wh1ch no SCIentIfic wrIter was ever before· allowed to enter, will illustrate the text. 
Each article is based on a personal inspection of the plants described. No more authoritative review of the most important of American industries was ever published 

M U M N  &. C O . 5  
Publl8b81'8 Of the Scle!ltific American. ' S61 · proa.h.,ay. New Y C)rk. 

© 1903 SCIENTIFIC AMERICAN, INC



WE 

co,e 'Watch 
of the 

Period 
With orcliDary, care � 

usage-anywhere, 
at any time-

The Elgin Watch will nc:vc:r its faithful performance of perfect timc:kc:c:ping. Guarantc:c:d against original cfc:fc:c:t. 
Every Elg'.n Wa.tch has "Elgin" engra.ved on the works., Bookl�t free. 

E LGI N N AT I O N A L  WATCH CO., E l g i n ,  I l l i noia. 

What is  "TIP TOP"1 D A U S '  • • 

TO, PROVE ��r�:":�.'�f.'J�;��ur:.i 
. cheapest deVIce tor making 

100 copies from Pen=written and' 
50 copies from Typewritten original 
we are willing to send a complete U DupUcator'" without depolJlt 
on 10 days' trial. 

. 
in:' 0 Th��:Uc\O cW��ut e:t;r:�ri�;:sf�D�un�i����o I:l!te;�: ��plete apparatus, size 10. 1, .7.50, subject to �e trw discount of � per oen.t. , OI" to.oo Ret. 

FELIX F. DAUS DUPLICATOR CO., 
Building,  1 1 3 John St . ,  New York 

A B R AKELESS B ICYCLE 
• III Uke 

A R UDD E R LESS S H I P  
The first and only reliable coaater brake ever made. , HundredS of thousands ID sucoesllfnl T ..... m.-MAHK 
operation. ' They are abSOlutely dependable and 
wear welL Write to-day for free catalogue. 

ECLIPSE MANVFACTV RlNG CO •• Elmira. N. Y. 

BRING YOU ALL OUTDOORS 

The great difficulty with the winter is that it destroys all the green things and 
drives the birds away. The NEW NATURE ' LIBRARY defies winter and brings all 
the wonders of the summer woods vividly before you� 

Y!)u've Got to Have these Nine Great Voluln8S. TheY're as 

Necessa.ry lUI the Dlotlona,ry a.ncl a. Lot More Interesting 

A good deal of the spirit of Christ
mas is in the Special Offer we are 
making till the end of the year. 

-- USE THIS COUPON -

DOUBLEDAY, PAGE & CO. Sci Am., 11,28, '00 
3& Union Square, N. Y. City 
Pl9I!S" send. wltbout cost to me, partIculars of 

the Special OtJer you are making for the bal· 
ance of the year on THE ' NEW NATURE 
LIBRARY. 

' 

NamB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • · . .  . .  

.Address. ' • .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '; . . . . . . . . . 
0Ct!I . . • .  ," . . . . . . . . . . . . . . . . . . . . .  ; ,  . .. . . ... � . . . . . .. .. . . . 

Authoritative { Nine Volumes 
Beautiful 3400 Pages 

Fascinating 250 C?lored Plates 
400 !,lve Photographs Readable 1200 Other Illustrations 

Mrs. Anna Botsford Comstock, a recOgnized au· 
tbority, says : 

.. TIle New Nat""", LIbrary is 'designed especiaUlI to IIBzp 
th086 without' 8clentijic tra4nina to ' comprehBl'ld the 
beauUe8 and wonde... of nature. TIle ilIu8f1raUons h/lIIJe created a new epoch in colored plctures tUrect from proto
graphs, and tile text is wnlJrn-mliu CnU9"e8Una and (n· 
Btn6CUve. ,. 

DOUBLEDAY, PAGE & CO. 
;'4 Union Squaro, Now York 

Razor stropping device, J. A. Butler . . . . . . .  744,479 
Receptacle, Oexible, J. C. O'Shea . . . . . . . . . .  744,391 
ReOector, D. J. O' Brien • • • • • • . • . • • . • • . • • • • •  744,387 
Refrigerating apparatus, means for deter-

mining the quantity of liquid In, J. 
Smaill • • • • . . • • •  ' .  . •  • • • • • • • • • • . • • • • • • . . .  744,121 

Register. See Gas meter register. 
Rein hold, C. W. Walker • • • • • • • • • • • • • • • •  744,445 
Resawlng machine, J. C.  Lawhon • • • • • • • • •  744,368 
Roasting furnace, F. Klepetko . . . . . . . . . .  • •  744,359 
RoIlIng mill, C. M. Grey • • • • • • • • • • • • • • • • • •  744,535 
Rope Clip, B. C. Rlblet • • • • • . • . • • • • • . • • • • • •  744,406 
Rotary engine, F. M. Comstock • • • • • • • • • • • •  744,050 
Rotary engine, C. Bowers . • • • • • • . • • . • • • • • . •  744,466 
Rotary engine, M. A. Rice . . . . . . . . . . . . . . . .  744,614 
Rotary engine, reverSible, E. S. Ward . • • • • •  744,447 
Rotary engine, rever.lble, E. Hemstrom • • • •  744,542 
Roving mechanism, N. N. S. Daudelin • • • •  744,306 
Rule, garment drafting, J. P. Buckley • • • •  744,475 
Saddle, S. S. Moore . . . . . .  • • • . • • . . • • • • • • • •  744,591 
Sash fastener, J. W. Buchanan • . • • • • • • • • • •  744,473 
Sa.h lock, W. B. Weaver . . . • . • • • • . • • • • • •  744,654 
Sawmill set works, T. S. Wilkin . . . • • • • • • •  744,449 
Saw set, W. C.  Morrill • • • • • • . • . . . • . . . . • .  744,883 
Saw table, E. T. Gorham • • • • . • . • . . . . . • • • . .  744,190 
Scaffolding, knockdown, W. Harrl.on . . . . . .  744,194 
Scale, weighing, F. W. Grey . . . . . . . . . . . . . .  744,192 
Scow, deck, Gambee & McCarthy . • . • • . • • . •  744,523 
Seal lock .eal, Reynolds & Chapman • • . . • . .  

744,234, 744,235 
Securing means, adjustable, H. M. Pilking-

ton • • • • • • . • . • . . . • • • • • • • • • • • • • • • • • • . • •  744,604 
SewlDg device, O.  Knorr . . . . . . . . . . . . . . . . . . .  744,080 
Sewmg machine, J. A. Cameron . • . . • • • • • • • •  744,045 
Sewing machine fan attachment, O. G.  Og-

den . . • . . • . . • • . • • • . • • • . • • . . • • • • • • • • • • •  744,600 
Shade bracket, J. B. Landry . . . . . . . . . . . . . . . 744,366 
Shade bracket, window, A. J. Signor • • • • • •  744,419 
Shade fixture, window, J. Wheat . • . • • • • • • •  744,269 
Shaking tables, etc., movement for, F. L. 

Bartlett . . . . . . • • . . . • . . . • . • • • . . . . • • • • . •  744,022 
Sheet metal ' elbows and pipe, device for 

crlmpmg, J. Baeumle . . . • . . . • . . • • . • • • • •  744,672 
Shelves or other article., support for, C. E.  : 

Wilton • • . • . . . • . . • • . . • • . . • . . . • . • • • • • . •  744,149 
Ships when not under way, means for turn-

Ing or swinging, J. B. Blair . • • • • • • • . •  744,160 
Shoe creasing device, E.  Roraback • . • • . • . • . .  744,620 
Shoe tray, C. D. Whiting • • . • • • • • • . . • . • • • • •  744,143 
Shoe tree, G.  E. Belcher . • . • • • . • . . . . . . . . . .  744,156 
Shoe., making turned welt, M. J. Moloney • •  744,588 

tD�u__ Tonneau �- Touring Car 
w�&:r=�an��f��= 1'n20�: 
or appearancel soTa for less ,tban '2,�. 

190i Model • K "  Rambler, sixteen actual 
�ite c:'::rh:w�fb�J:r�'hns81:rem�r� 
and brass horn, $ 1 ,. 2. 00 AT THE FACTORY 

Model .. L "  exactly like model " K," but =� g�P��� f=�;fi.�. =� 81de baskets. $ 1 .350 AT THE FACTORY 

l':�� ; ����Il ��tr�p��ll�o ���:.! -fnI brakes, one ou transmission. the, �ther 
On each rear wbeel. Models "J," " K " and 
" L" have thlrty-lDch wheels and �'�res; elghty·four-Inch wheel base ; two-Ctnnder 
WO"ed elllrlne f  all models have:=e 
:..:.�t:::fl[!Tce ; French style · t; 

�:�g ':ch�;:n��r�\�r:��r�;r·Roo THOMAS B. , .JEFFERY & (JOMPANY 
Kenooha, WllleonolD 

<lhIeaiIoBnmch, ��� OoIomIIos A_ . 

S PLlTDOR�I,S·PARK C O I LS 
.� � 25 VANDEwAT ER ST, NY. �� 

Show ca.e; J. Clayton • • • • • • • • . . . • . • • . . • . . .  744,489 
Shuttle box motion, J. S.  Ainley • • • • . • • . . . . 744,273 
Shuttle driving mechanism, C. E. Brouillette 744,007 
Sieve or strainer, J. Frye . • • . . • • • . • • • • • • • 744,060 
Sign, cement, R. B. Emerson • • • • • • • • . • • . • •  744,056 
Sign, electrically illuminated, J. H. Goehst . 744,331 
Signals, lubricating device for train order, 

H. De Wallace . . • • . . • • • • • • . .  · • . • • • • • • •  744,309 
Signaling, electrical ringing of bells for sub-

marine, E. Gray • • . . . •  0 0 . 0 0  • • • •  0 0 0 . 0  • •  744,336 
Skirt protector, woven, G. S. Hensel • • • • • • • •  744,544 
Slicer, E.  S. Regnier . . . . . • • • • • • . • • . . • • • • • • 744,107 
Smelter, pro.pector'., , Daniel. & Clark • • • • . .  744,305 
Smoke consumer, J. Tovhey . . • • . . •  ' • • • • • • • • •  744,131 
Smokestack attachment, G. C.  Rand . • • • • • • •  744,403 
Snap hook, W. A. Schleicher . • • • • • • • • • • • • .  744,628 
Soap frame, H. D. Winton . • • • . • • • . • . . . • • •  744,150 
Sole ' stretching machine, boot or shoe, C. R. 

� Squa.bs Pa.y ft:!! 
I Easler, need attention only part of , 1 tlmei briUl big price.. Raised In one 

r��, w�t=�veS:g� fg;U�iiJ 
BOOKLET and learn this t.".m .... elll 
f'ich h""'" indmtry. 

Johuston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,078 
Sound box for sound recording and reproduc-

Ing machines, E.  H. Mobley • • • • • • • • • • • •  744,586 
Speed mechanism, variable, N. D. Chard • • •  744,678 
Speed varying mechanl.m, W. D. Hoffmau . 744,550 
Spigot, G. Underwood . . • • • • • • • • • • • • • • • • • • •  744,441 
Spokeshave, H. Sara.in • • • • • • • • • • • • • • • • • • •  744,411 
Spout, sectional and adju.table discharge, 

A. Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . 744,408 
Spring clip, G. W. McGill, reissue . . . . . . . .  12,171 
Spring motor, W. U. Colthar . . . . . . . . . . . . . .  744,295 
Stacker, straw, E. T. Dunn . . . . . . . . . . . . . . . . 744,514 
Stair rod and securer, S. A. Brown . . . . . . . . 744,472 
Stair rod fastening, J. P. Stahl . . . . . . . . . . . . 744,639 
Steam ' boller, ' locomotive; ' P. '  Burk , • • •  ; • • • • •  '144,042 
Steam ' boller, stationary, P. ' Burk • • • • • •  ; . . .  744,043 
Steel hardening composition, 'G. Kolb • • • • • •  '744,208 
Steam Into centrifugal machines, apparatus ' 
, , for IDtrodueing,. , G .  Dent.eh . . . . . . ,_"" . .  ,_ • •  , 744,503 
Steel mannfactnrms; W. B. Brookfield 

744,031 to 744,006 
Still, A. L. de Lautreppe • • • • • • • • • • • • •  ; • • . •  744,361 
Stirrup, A. Klietsch . . . . . . . . . . . . . . . . . . . . . . .  744,360 
Stirrup, W. L. Ward . . • . . • • • • • • • • • • • . • • . .  744,653 
Stirrup spur attachment, C. L. Poorter . • • •  744,607 
Stoker, self acting mechanical, H. Untiedt . .  744, 133 
Stone, etc. ,  making artificial, E. R. Sutcliffe 744,432 
Stone sawing machine, high-speed gang, Ro 

F. McKinley • . • . . • . . • • • . • • . • • • • • • • • • •  744,092 
Stopper. See Bottle stopper. 
Store good., tool tor reaching, F. H. Bert· 

• chy . . . . . . . . • • . • • . • • . . • • . • • • • . . • • • • • •  744,157 
Stove grate, R. J. Lore . . . . . . . . . . . . . . . . . . .  744,062 
Stove, heating, C. E. Hill • • • • • • • • • • • • • . • • • •  744,075 
Superheater, J. R. Brown • • . • • • . • • •  744,470, 744,471 
Superheater tube, E. H. Foster • • • • • • • . • • • .  744,323 
Surgical chair, W. 1. St. John . • • • • • • •  , • • • •  744,126 
Suspender attachment, J. P. Muth • • . • • . . • • •  744,594 
Switch operating mechanism, automatic; 

H. T. Duma • . • . . • . . • . . . . . . . • . . • • . . • • • •  

Switch turning device, L. L. Bigelow • • • • • •  

Syringe, fountain, O. Wider • • . . • • . • • • • • • • • •  

Tablet, writing, H. ,V. Lough • • • • • • • • • • • •  

Tack driver, S. Beauregard . . • • • • • • • • • • • • • •  

Tally device, L. L. Frost . . . . . . • • • • • • . . . • • •  

Tanning and tawing compound, G.  Smith . •  
Tapping device, liquid, T. Tietz . . • • . • • • . • • •  

'];'ea or coffee pot, H. Wo Gander • •  0 • • • •  � • •  

Tel"graph apparatus, electric prlntmg, H. 
Casevltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744,046 

Telegrapli system, automatic printing, L. , 
Ca.per • • . • • • • • • • • • • • . • • • . • . • • • • • • • • • •  744,1611 

Telegraphic code, C. G. ' Burke . . . • . . . • . . • • .  744,041 
Telegraphic Instrument, miniature, B. I. 

Levi . • . • • • . • • • . • • . . . . . . . . . • • • • • • • • • • •  744,575 
' Telephone cut out, W. L. Ral.ton . • • • . . • • • •  744,100 
Telephone hygienic appliance, H. L. Cutter 744,497 
Telephone .ystem, private, Seely & Hemslng 744,117 
Thermometer, H. Frankenberg . • • • .  0 0 . 0  • • • •  744,326 
Thill coupling, R. Eccles . • . • . • . . • • • • . • . . . .  744,314 
Thread protector, G. W. La Voo . • . • • • . . • •  744,213 
Threshing machine bodies, device for shift-

Ing, G. Graham . . . . . • . . . . . . • . . . . . . . • . •  744,334 
Threshing' machine feeder a ttachmen t, E.  U. 

Down . . • • • • . . . • • • • • . . . • . . . • . . . . . . . • . .  744,054 
Tile strip breaking apparatus, P. Semmer . •  744, 2tl4 
Tile strips, brenklug, P. Semmer • • . • . . . • . .  744,245 
Tiles, box for making angular, M. Kondolf . 744,363 
Time recorder, S. A. Dean . . . • • • . . • • . . . . . •  744,173 
Timepiece winding Indicator, W. A. Aumen 744,456 
Tin scraps, machine for cutting up, M. Lem-

berg . . . . . . . . . . . . • • . . • . . . . . . . . . . . . . • . .  744,572 
Tire construction, C. E. W. Woodward . . . .  744,663 
Tire, pneumatic, I. Tennant . . . • . • . .  744,435, 744,436 
Tire, vehicle, C. A. Pettie . • • • • • • .  744,099, 744,100 , 
Tire, veblcle, R. M. ConnablE' . . . . . . . . . . .. . . .  744,493 
Tire, vehicle wheel, G. Lagaehe . . . . • . . . . • . .  744,210 
Tires, making .Ingle tube pneumatic, T. R. 

Palmer . • . . . . . . . . . . . . . . . . . • • • . . . . • • . •  744,394 
Toilet case, combination, J. Q. A. Cate • • . •  744,485 
Tool, J. Peelle . . . • . . . . . • . . • . . • • • • • • • • • .  ; • •  744,228 
Tool, C. A. Ergo • • . . • . . • . . • . . . • • • . • • . • • • • •  744,681 
Top, G. Wilken . . . . . • . . . • . . • . . . . • . . • • . • • . • •  744,146 
Top roller sprmg holder, A. A. Sack . • . • • . • •  744,114 
Top spinner, self-winding, R. J. Wilson . • . •  744,148 
Toy, pneumatic, G. Schuelder • • . . • . . . • . • •  744,630 
Trace carrier, A. A. Breast . • . . . . . . . . . . . . . •  744,161 
Tramway., bucket grip for rope, R. N .  RIb-

Plymouth Rock Squab Co .. 1 4  Friend St " Bosto n ,  Mass. 

M A T  C H FACTORY .-DESCRTPTION 

�i=E�ftr\ J�ct�;rce :'ci,�"U:U'�«;'r ,\':l:,Rt�A:u��� Co. and all, newsdealers. 

1 � j 1:0 Automa��:achineS 

'f Q ' ? FOR M I N I  WIRE " � Q from coil IDto shapeS similar 
. � 'Vl to cuts. We can furnish DUJ,. :  ""' , . 1. 

.
'
,

chlDes or 1I00
.
ds>,�:deS1red. 

oJ ....... 0 ' , b , .  .,I:r �4'W;��taloaUB. -- , " .�' 8Y&6�.lJOHNSON ,  P. o, _ox ', , " , ' -, , WA.TERBURY, CONN. 

BABBITT METALS. -BIX IMPORTANT 
fo�nias. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3 • Price 10 cents. For sale by Munu & Co. and all neW8_ dealers. Send for catal(}JIue. ' 
A G O O D  I N V E ST M E N T For $1.'3 we will send by eJ<preSil (not p' repaId), complele N. D. Outllt wlth fnl InstructIons for learning TELEGRAPH 

OPERATING. 

t�t":-�lra!�':.'f,l:t��� to earn good wag.es. 
Send 25 cents for unl· versal datlug stamp, by mall, postpaid .  se����J:!d"'l��?'f' 

20 Park Place New York 

DRINK PURE ·WATER 
If  you want to be healthy. Don't venture on drinking doubtful water. Always use the 

Berkefeld Filter 
�Jf��:J!�;g.:'i'g��:t!r�b�U�':,� circulars. 

BERKEFELD FILTER (JO., 
4 (Jedal' Street, New YOI'L 

ELECTRIC SEWING MACHINE MO-
tor.-The Instructions and numerous illustrations of details contained lu this article will enable any mechanic 
of aVer&lle ability 'to bnlld an efficient motor that will 
�c::::.,�I�:��nl�:,'I�;,.,e��:.i�\I��S�%�:Efl."J�� 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 cents by mall, from this office and from all newsdealers. 

If Y01l want 
simple, rellsble power at a rea· 80uable price, Write us statllffi: l��;-.t��\:':":,�n�tl:.�Ju��_ 
fif:�e.�W�d �h���:r ��:� 
Wbe:i�Wr;:, :r�e e:�lfJ;i 
SCIENTIFIC AMERICAN. 

LAZIER AS ENalNE CO. 
Buffalo, No Y., U. S. A. 

let ' . • . . . . . . . . • . . . . . . . • . . . . . . . . . • • • • • • •  744,109 ' 
Treadle mechanism, R. S. Fleming • • • • • • • .  744,321 GAS ENGINE DETAILS.-A VALUA. 
Trisodium phosphate, manufacturing, E. H. I ble and fully Illustrated article '  on this subject Is con. 

Strickler • . . • . . . . . . . . • • . . • • • • • • • • • • • • •  744,128 tained In SUPPLEMENT No. 1 292. Price 10 cents. For 
Trolley guide, M. Walker • • • • • • • • • • • • • . . • .  744,446 , sale by Mnnn & Co. AIld all newsdealers. 
Trolley head, J. Bishop • . . . . . • •  ; • • • • • • • • • • •  744,463 
Trolley track switch, overhead, Schmidt & 

Werner • • . . . • • . . . . . . . . . . . . . . • . • • • • • • •  744,629 
Truck bolster, railway car, S. Otts • • • • • • •  744,225 
Truck, railway car, S. Otis • • . • • • • • • • • • • • • •  ' 744,226 
Trunk, W. R. Worth . . . . . . . . . . . . . . . . . . . .  744,664 
Trunk lock, G. Goerk • . . • . . • • . • • • • • • • • • • • • •  744,532 1 
Type ' bar banger, C. Spiro . • • • • • • • • • • • • • • •  744,253 
Type casting and composing machmes, me-

chanical controIle,r for automatic, J. 
Pinel . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  744,230 

Typewriter carriage paper guide, C. Spiro . •  744,254 
Typewriter carriage retarding device, A. W . 

Steiger . . . • . • . . . • . • . . .  
' 

• • • • • • • • • • • • • • • •  744,424 
Typewriter shift key, C. Spiro . . • • • • • • • • • •  744,255 
Umbrella, Schonfeld & Stenhouse . . . . . . . . . .  744,415 

��WG ' IIA " 8\I8.) "-,,, 1101. 
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.d. House Vn touch with Three CenturWl. 
HEN R Y  CARE Y �ArRD &; CO., 

INDt;STRIAL PUHLISH HRS,BOOKSEr�LERS & IMPORTERS, 810 Walnut St. , Philadelphia, Pa., U.S.A. 
rr Our New and Revised Oatalogue oj Practical and 

!jj:t:iz��;gy�'tfin�!J.paj!:o:'e�t�:a, C����o1u, RP;��lo::' 
Assrlying. Analysis, e Jc.; a Cat,alocue oj Books on Steam 
anAl the Steam Engine, .Machinery, etc.; a Catalogue oj 
Book ;  on Sanitary Sdence, Gas lr'itting, Plumbing, etc., 
and our other Oatalogues and Uirculars, the wnoi£ coverin·J 
every branch oj Science applied to the, ..:lTlS, sent free and 
tree. of po.ta�e to anyone in any part of the world who 
will furwish his address. 

Scientific American 
Umbrplla, folding, M. B. Bul'g(>ss . • • • • • • • • •  
Valvp, L. & J. S. SWe1lSo11 • • • • • • • • • • •  � • • • •  

Valve and door, gatE', L. P. Lowe . • . . . . . •  
Valve, lJOttlp, Dieringer & DuRocher • . . . . •  
Valve, engiI:e reversing, R. S.  l'�urman . . . . 

Valve gear, 11', \V . . Jarvis . . . . . . . . . . . . . . . . .  . 

744,476 
744,433 
744,214 
744,50! 
744,\Yli� 
744,202 
744,662 Valve, relief, W .  D . Wood . . . . . . . . . . . • . . . •  

Valve, rotary engine steam controlling, l;'ell-
e lou & Erwin . . . . . . . . . . . . . . . . . . . . . . . . . .  744,182 

Varnish, manufacturing oil, W. Traine . . . . .  744,2 63 
Varnishes, manufactUl'lIlg, \V. T. Scheele . . 744,413 
Vehicle draft conllnectiulI, W. M. Ricketts . .  744,236 
Vehicle driving mechanism, P. Synnestvedt . 744,434 
Vehicle spring, C .  L. Thomas . . • . . . • . . . . • . .  744,259 
Vending apparatus, G .  W. MacKenzie . . . .  744,37', 
Vending machine, E ,  S, Scheble . . . . . . . . . . 744,412 
Vending Illachi11e, COlli controlled, F .  J. 

Rowse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  744,410 
Vending machine for newspapers, maga

zines, t't c . ,  coin controlled, C . .  H .  Bal-
slev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744,673 

TgpewIiteI Supplies 
Oheapest 
and Best 

399 

ELBCTRIC GLOW LAMP MAKERS. W AN'l' Ill n
An Assistant Works .Manager in an English J:!'actory. Knowledve of Filament manufacture not 80 Imp�.)ltant as" general knowledge of lamp factory work. Experience of machIne work a recommendation. To a capa:" 
��n�a�t�\�C���:Ba :rfl\e'b�i�I��f�r��1�68���ie�;a�;:: 
fldential. A pply with full partICulars as to experience, salary requlred. and wben can assume duties to 
��:!o'ii,

ek: �
re Gf J. W. Vickers. Esq., 5 Nicholas Lane 

Vessels, apparatus for increasing speed 
W rik for out' Fl'ee of, Ross & Singe r . . . . . . . . . . . . . . . . . . . .  744,622 

" CA N  I BECOME Vulcanizer, Frost & Stadelma Il .  . . . . . . . . . . . 744, 327 Typewriter 

Finest 
Oarbon 

Paper CONTRA CT WORK 
SOLICITBD ELEC'l'RICA L  ENGINEER ' "  Walking beams and samson posts, center 

We tt'ach Electrlr.al Engmeering, EI"ctl H' LI�htlll�, iron for, L. C .  Sands, Jr. . . . . . . . . . . . .  744,624 

that can be manufactured 
Railways, Mechanical Engineermg, Steam Engl Wall construction, building, 1\1. G arvey . . . . 744, 185 
Mechanical Drawing, at your homf' by mal i .  Walls construction of, A. Lugino . . . . . . . . . .  744,374 

Ribbons at Lowest 
ELEcilti'c1iY E�G'I�l�T:'

n 
IN�i,';TUTE • Warp ' let off m�tion, W. W. Ublinger . .  : . 744,440 

240.2� W. 23d St. N ew York. ' Warping reel, Chowen & Hartly . . .  744,293, 744,294 on the P ·b l  
HaVing so  many factories and such varied OSSI e aDd wmplete equipment,. we ",re taking 

ESTnLISHED 
183f THE 

COUNTRY 
GENTLEMAN · 
Tha ONLY Agricultural NEWSpaper, 

Alm ADIIIT'l'BDLY THB 

Leading Agricultural Jomal of the World. 
Every department written by specialists, the 

hi;;;hest authorities in their respective lines. 
No other paper pretends to compare with it 

in qualifications of eilltorial sto.a. 
G';vcs the agricultural N:;:;:WS with a degree 

of completeness not even attempted by others. 
INDISPENSA.BLE TO 

ALL COUNTRY RESIDENTS 
WHO WISH TO 

KEEP 17P 'WITH THE TIlUE& 
Single SubseriptloD, '1.60 ; 

Two SubBerlptlou, S2.60 ; 
Five Sub8erlptloua, to.Go. 

SPECIA.L IND17CElmENTS to RA.IS
ERS OF LA.BGEB CL17BS. 

Four MontIW Trial Prip 50 cents. 
SPECIMEN COPIES 

will be mailed free on request. It will pay any. 
bouy interested in any way in country life to 
send for them. Address the publishers: 

LUTHER TUCKER &. SON, 
.A.1ba.ny, N. Y. 

A Handy Book 
To Ha.ve 
Montgomery & Co.'s Tool Catalogue 
It is i llustrated throughout and described and prices Tools. 704 pages. 6�x e.o ins. The latest edition, with dlscount sheet hy mail for 25 cents. 

MONTGOMERY & CO., 
106 Fulton St., New York City. 

Cb¢ CYI'¢writ¢r €x(bang¢ 
1� Barclay St . .  NEW YORK 
1 24 La Sal le St . .  CH ICAGO 
38 Bromfield St . .  BOSTON 
8 1 7  Wyandoile St . ,  

KANSAS CITY. MO. 
2 0 9  North 9th St. .  

ST. LOUIS, MO. 
536 California St., 

SAN FRANCISCO, CAL .  

to 00, on Typewriters o f  ail :"'i.,:�11 s"::ae fr;;'t;1l�a�� 

Tr .... de Marks. 
. Designs. 
Copyrights. Etc. 

qu1:Ji�n:B�:��I: �u�kg�Y�i��d f�::c���tr:e�:� invention is probably patentable. Communications strictli) confidential. Handbook on Patents se��l:�. ta���st�i.:':;fi \'ig:';,�n�t.
a::���e 

Special Notice, without ch8J'llo, in the 

Scientific American 
A handsomely illustrated weekly. Largest circulation of any scientUlc journal. Terms, $8 a year; four months, $L Sold hy all newsdealers. MUNN & CO .36 1 Broadway, New York 

Branch omce tI25 F Bt. Washington, Do C. 

Washing device. steam, M. Glass . . . . . . . . . . 744,531 
"�atch guard, W .  F. Martin . . . . . . . . . . . . . . . . 744,582 
Water closet, flushing tank, E .  G. Watrous . 744, 139 
Water elevator. J.  L. Brown . . . . . . . . . . . . . .  744,288 
Water purification apparatus, F. S .  Ham-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 744,193 
Water, separating oily or similar impurities 

from, Davis & Perrett . . . . . . . . . . . . .  , . .  744,171 
Weaving initials, names, monograms, etc . ,  

Lucas & Vot'steher . . . . . .  , . . . . . . . . . . . . . .  744,579 
Weighing machine, L. Hachenberg . . . . . . . .  744,067 
Weighing m a chine, M .  L. SmaiL . . . . . . .  , .  744, 42U 
Weighing machine, automatic, C .  T .  Brown 744,162 
Weight supporting device, G. F. Bush . . . . 744,477 
Wheels. See Car wheel. 
Whip, H. Polak . . . . . . . . . . . . . . . . . . . . . . .  . 
Whist case, duplicate, A. L. Beard . . . . .  . 

Wind motor, A. Gran . . . . . . . . . . . . . . . . . . .  . 

Winder, bobbin, W. J. Milne . . . . . . . . . . . . .  . 

Window bead lock, I. A. Brown . • . . . . . . . .  

Wire cover, Boyle & Maum . . . . . . . . . . . . .  . 

Wrench, J. H. Shepherd . . . . . . . . . . . . . .  . . 

W'!'ench, J. H. Adams . . . . . . . . . . • . . . . . . . . .  

Wrench, C .  D .  Dutcher . . . . . . . . . . . . . . . . .  . 

Yoke, animal, J. J. Ingram . . . • • • . . • . • • . •  

DESIGNS. 

744,401 
744,280 
744,065 
744,089 
744,469 
744,467 
744 , 120 
744,271 
744, 515 
744,349 

Chain or similar article, fob, G. E. Homer. 36,623 
Display fixture for stores, H. G. Roth, 

36,631 to 36,634 
Gem settin!,: . C .  T .  Wittstein . . . . . . . . . . . .  36,622 
Glass, plate,  T .  J. Woodward . . . . . .  36, 635, 36, 636 
Hair ornaLlent, C. H .  Howe . . . . . . . .  36, 628, 36,629 
Mirrors, brushes, or similar articles, back 

for, W .  Turton . . . . . . . . . . . . . . . . . . . . . . . .  36,627 
Spoons, forks, or similar articles, handle 

for, E .  Crees & C. S. Court . . . .  36,624 to 36, 626 
Vase, wali, E. Elliott . . . . . . . . . . . . . . . . .. . . 36,630 

TRADE MARKS. 
Automohiles or motor vehicles and parts 

thereof, V. G. Apple . . . . . . . . . . . . . . . . . .  4 1 , 502 
Carbon blacks and lampblacks, Peerless Car-

bon Black Go . . . . . . . . . . . . . . . . . . . . . . .  41 ,481 
Cigars, Havana Commercial Co. . . . . . . . . . .  4 1 , 473 
Coffee, roaste.d, Levering Coffee Co. . . . . . .  47,474 
Coffee substitute, Lindon Cereal Co. . . . . . .  4 1 , 475 
Containers for certain named articles, Am-

erican Oyster Carrier Co. . . . . . . . . . . . .  41,500 
Corsets, American Lady Corset Co.  . . . . . . .  41,467 
Cotton fabrics, woven and knit, A: O. Meye r .  47,471 
Curlers, hair, Magic Cur]e-r Co. . . .  . 41 ,464, 41,465 
Cutlery, certain named, Burgon & Ball . . . .  41 , 495 
Drawing knive� or spokeshaves, J. F. Fuchs. 41,496 
Dress and shirting textiles, M .  J. Warner . . 41,470 
;)ressings, D. Lyman . . . . . . . . . . . . . . . . . . . . 41,491 
Electrical conductors, covered, General Elec-

tric Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,497 
Enameled iron and steel ware, New Eng-

land Enameling Co. . . . . . . . . . . . . . . . . . .  41,499 
Flour, Hunter Brothers M illing Co. . . . . . . . .  41,479 
Food preparations, malt nut, Huff & Wedge . 41,478 
Glass. certain nailled substitute for stained, 

McCaw, Stevenson & Orr . . . . . . . . . . . . . .  41,462 
Handkerchiefs, E. Bendheim . . . . . . . . . . . . . .  41,469 
Hats and caps, Knox Hat Manufacturing Co. 41, 46tJ 
Hematogenic or blood-forming iron com-

pounds, A. Gude & Co. , Chemische F'ab-

Market Prices 
some contracts iur manulacturII�. 

SPECIA L  PRICES TO THE TRADE Pope ManufacturIng Co. 
H . M.  STORMS, 1 1 · 1 3  Vandewater Street, New York 

A new foot power that can be applied 
(0 ali l\JI;ht machinery. A kick .tarts 
the machine and an occasional kick 
keeps it Iwlng. Send for owr Booklet. 

SLOTKIN 4: PR.AOLlN, 
2 1 OA Canal St • •  New York. 

JIumlqum Speolalties 
Every facility for the manufacture of articles from aluminum : stamped, spun, formed, or cast. We have the largest and fluest equipped factory in the United States for this class of work. Let us quote prices. 

THE E. A . FARGO CO. . • ATTLEBORO, MAS S 

21 Park R.ow. New York City 

Write UB, as we have every facUity for the best CBst, stamped, spun or turned metal work, in quantities. Large plant and llkilled workmen. 

AMERICAN LAMP &. BRASS CO •• Trenton. N. J. 

BU I LD E R S gp��:;:,::t11 ����ir::lniion�3::�! 
oped. THE FENN·SAI>LER MACH. co., Hartford, Conn 
DIE� TOOLS, MODELl!! and Special Machin-
eIjiOE''18&e'i:la�iti? ��milftr r::'%�<f���·llJ. 
MODEL AND EXPERIM ENTAL WORK. 
Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLE INSCHM IDT, 82 W. Broadway, New York. 

..  Having used 'Williams' Shaving Soap for years. 
I can especially recommend it to those who have a 
tender or sensitive ski n ,  as after shaving I d o not notiCe 
the ' burning sensations ' that other soaps cause . "  

Sold in tMform of Shaving SticklJ, Shatnng Tablets and Shaving c,.sam 
throughout the WQf'ld 

THB J. B. WILLIAMS CO., Olastonbury, Conn. , U. S. A. 

Inse���cid':", ' W ... · :r: ' B��h . C�: . : : : :  : : : : : :  : : : : :  !U�6 1 ;:::::::::�----------------------------------------
Med����i��\ c6�:a

i
� . 

n
���� . .  

d
.
i
����

es, . .  ������ 41,48:3 I The Frank l i n  Model  Shop. SPECIAL M ANUFACTURIN G ,  
Oil emulsion, olive, Ehmann Olive Co . . . . . . . 41, 486 Experimenta1 work for tnventors; any-
�:�:i�'S ���

b
�

l
��a����t ��;l�t:{ad��� �f '  th�' 'r�: 4 1 , 463 

���l!�e ���':M:��ge��n��::;t�!�o� 
spiratory organs, H. Canonne . . . . . . . . . .  41 , 481 colleges. Exhibition mod.els. Introduc-

Razors, Bannister & Clark . . . . . . . . . . . . . . . .  41 ,494 t ion samples of patented artic1es. Spe-
Remedy tor headacht', neuralgia, and nervous- f��e!�r��8fg�rre�:!�� Ei�n��!���:: 
RUb�::�bo�ts ��d 

Ms';;���l� H��d' 'R�i)L'e'l" ·C� : : !I:!�� signs worked out trom inventors' ideas. 
S I 41 488 &. FRANKLIN Send for circular 9. 
S�e�i��g�: c�tto��

lk��t':� 'ii,;��i��t��i�g '';�d ' Model Shop PARSEJ,L &; WEED, 
Commission Co. . . . . . . . . . . . . . . . . . . . . . . .  41, 468 129.131 West 31st Street, New York. 

Skin lotion, De-rm Aseptic Co. . . , . . . . . . . . .  4 1 , 489 
Soda water and carbonation, flavoring syrup 

for, Ferro-Phos Co. . . . . . . .  '. , . . . . . . . . .  ' . .  41,477 
Sterilizing and preserving apparatus, G .  van 

Eyck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,493 
Surgical appliance for the cure of rheuma-

tism , S. M .  Watson . . . . .  , . . . . . . . . . . .  41 ,492 
Syrups, Towle Syrup Co. . . . . . . . . . . . . . . . . . .  41,476 
Tonics, nerVt:: , A. K .  S<;hauf . . . . . . . . . . . . . . 41,485 
Washing powders, J. D. G reen . . . . . . . . . . . .  41, 483 
Wire fabriC, National Spring Bed C o  . . . . • • •  41,498 

LABELS . 
"Big Sandy Sorghum, H for sorghum, Illinois 

Sugar Refining Co. . . . . . . . . . . . . . . . . . . . .  10,505 
" Cameo, " for condensed milk, American Con-

densed Milk Co. . . . . . . . . . . . . . . . . . . . . . .  10,509 
"lando Fancy Sorghum, "  for sorghum, Illi-

nois Sugar Refining Co. . . . . . . . . . . . . . . .  10, 506 
"It Reach('s the Right Spot, " for medicine, 

A. C richton . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,516 
"La Flor De Batt, " for cigars, S. Batt & Co. 10,512 
"Lancaster County Renovated Butter, " for 

butter, Beatrice Creamery Co. . . . . . . . . .  10,507 
"Lif£' Preserver Highest Patent Purp Winter 

Wheat Flour, ' for flour, D. DanieL . . . . .  10, 508 
"Seawall Brand, " for preserved figs, S. S. 

ELE'OTRIOITY HOW TO MAKE. A Dyna.-mo, Stor ..... e Battery, Telegraph 
Instrument, Electric Bell, Motor. 5 Books, 10c. each. 
BUBIER PUBLISH ING CO., Box S. LYNN, MASS. 

FOR SALE-Astronom ical Telescope 
by Fltz. � inches Apertllre� 1� feet Focns, f31>0. 
:"�.3.::��rog�t�e�0�':,�i�fi.t'�ufar8 ad'X��s�e sol sepa.-

PROF. WM. R. BROOKS, Hobart ColleIre, Geneva, N. Y. 

WE HAVE BU ILT SLOT MAOHI N E S  
of all ki1l.ds tor 15 years. Can Improve, perfect, develop 
or build yonrs in quantities. Write us. 
MICHIGAN NOVELTY WORKS. Kalamazoo, MI�h. 

N ation a l  Su pply Co. ,  835 Broadway, N.Y. 
Model Maken; and Manufacturers of 
PATENTED ARTICLES, ETC. 

Are..lo��lntr���gkl�t ��Wlt�'li Model or Experimental 

SPECL M I!.CHlHERY MODElS ' EXPER IM E N TA l  W O R K  
O I £ S  A N O  STA M P I N G  -PROMPT- W R  I r E  FO R O U R  B O O K L E r  
THE G lO BE M A C H . 8- S TA M P I N G  c o. , 9 7 0 HA M I LTON ST C L EV E L A N D .  0 

Telegraphy Ct'cul., free. Wonde,fulaulom.tic teach.,. 
» styles, $2 up. OMNIGRAPB 
CO., 62, 39 Cortlandt St., N. V. 

�� TYPE W H EELB.  MODELS &.. EXPERIMENTAL WCRK.6MAU.MACHIN NOVELTIES 8r. ETC. NEW YORK 8TE�CIL WORKS 100 NASSAU aT N.T., 

MOD L - ,.... C ATA Ce><; V � S C R E E 
.... U N I O N  M O D L L  W O R K S  

& c. E.ARS � 1 9 3  C LARK CHIC G O .  

N AME PLATES-EMPLOYEE CHECVS (V':KEY TAGS, BAGGAGE C'KS & BADGES , {\ 
J . R O B  B I N S  MfG . C O. 58 KN E E L A N D  ST. SEND F O R  CATAl O G UE .. . . B O STO N .  M A S S .  

MODELS '" E X P E R I M E N T A L  W O R K .  Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg .. Frankl in Square. New York. 

Metzler & Son . . . . . . . . . . . . . . . . . . . . . . .  10,504 
"Soma Osmatine, "  for bath fluid, A .  Rhu . .  10,515 
"The Sphinx, " for cigars, McGinnis & Ken- WHAT WE DO-H OW WE DO IT FRE E C:�I��t,3�IAJg�::

s
�ctural, Sclentulc 

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,511 
"Violet Emollient Skin Tonic and Massage 

Cream, " for massage cream, C. Friedgen 10,51·1 
"Wabash Special , "  for whisky, Auerbach & 

Schneider . . .  , . . . . . . . . . . . . . . . . . .. . . . . . . . .  · 10,5J.3 
"White Pansy , "  for condensed milk, Am-

erican Condensed Milk Co. • • • • . • . . . . • •  10,510 

PRINTS. 
"Hot Stuff, " for coal, J. F. Glutting . . . . . . . . . . 8M 
" Pure Breakfast Cocoa, "  for cocoa, American 

Lithographic Co. . . . . . . . . . . . . . . . . . . . . . . . . .  8M 
A printed copy of the specification and drawing 

of any patent in the foregoing list, ' or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
g-iven. Address Munn & Co .• 361 Broadway. New 
York. 

Canadian patents may now be obtaIned by the In· 
ventors fnf any of the inventions nampd in the for(>
going list. For terms and further particulllrtl 
address Munn &; Co. , 361 Broadway, New York. 

will be sent to you on reqnest. Prospectus for 1903 for "Architect5' and 
KNICKERBOCKER MACHINE WORKS, Inc., 8 .. 10 .. 12 .Jones Street. New York. WM. T. COMSTO���

ldP't%'.�I�g3�:r;e'::°S:�I�:�af�· 

TORREY'S Pullman 
Razor Strop 

Bolla up like a window ,hade, in a metal case. Keeps strop clean and 80ft. 
Prevents it from drying out or collecting dust. Automatic. Alway. 

ready for use. Handy irdt':tveling. STYLES-.N o. A. Enameled 
C&Sc, Sin�le LeatheJ'; price DOc. No. B. Engraved Aluminum 

Case, Single Leather, price $1. No. Do> Engraved Aluminum 
Case, Canvas and Leather price, .1.00 No. s. Sterling 

Sliver Case, Ebony Ends, Canvas and Leather, finest 
quality, price '5. Sent postpaid, if your dealer cannot 

"upply you. TORRE Y'S  0U€dg0 DRESSING 
will keep any strop in soft pliable condition ,  100. 

postpaid it not at dealers. Catalogue 
tun ot 'Valuable information for 

.aTera. lent tree. 

© 1903 SCIENTIFIC AMERICAN, INC
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Waltham Watches 
I t  1 S not possible t o  have better materials for automobile building tban those 

which go into the construction of the 20 horsepower \Vinton Touring Car. 
There are no weak spots because every part is selected and its exact qualities 

known. '11he result is durability and the power to come up to every requirement. Guaranteed against all defects in 
workmanship or material. 

Winton branches and agencies in all leading Cities. 
THE WINTOS .MOTOR CARRIAGE ClHIPASY, Cleveland. U. S. A 

Will climb 25 per cent 
grade. Noise re
duced one-half. 
Crank Starting. 
Luxurious Spring, 
rides like a parlor 
car. 

Buckboard 
GHOBTED 

GAS � •••• 
��'i!

of1OO4 Jl GASOL INE 

T�� ERGIJES 1
90

3 
catalog ready. 

" The Pel'fedei American 
of intel'esting info1'm.a.tion 

,/l'ee upon ,.equest. 

Watch, n an illustl'aied book 
about watches, <oJill be sent 

Write for advance ctrcu.lar and agents' terms. 

WALTHAM MFG. CO" Waltham.. Mass. 
�i:,;::�� Ru n n i ng G ears 
& Gaso l i ne  Engi n es 
and supply 
all the 
other 
parts. 
Our 
New 
Cat:lloJ.-l'ue 
Free. 

Your Telephone 
DOESN'T  R I N G  L O U D  ENOUGH  1 

TH E Placed on front of 'phone rings 
G-D :J��;
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Proj ecti on Appa ratus 
for scientific work. Superior in accuraey and convenience. 
Bausch en Lomb Optical Co . •  Rochester, :S. 1. .  

BOSTOS 

l u st i n-1 0 ,000 Breech Loaders 
T"lJey go to q nick buyers 
at Bargain Prices. 
C O .  • • • • • New York 
B R ISTOL 'S  

R E C O R D I N G  I N ST R U M E NTS . 
Pressure Gauges, Vacuum Gauges. Volt· 
meters, A.mperemeters, \Vattmeters, and 
'J hermometer8, make continuous records 
Day ana j\"1'ight. Will pay for themselves. 
Every instrument fully guaranteed and 
S emt on 30 days' t.rial. � Sendjor Oircu
lars and Specimen Chart. Tho Bristol Oomuany. Waterbury Oonn. 

SILVER [lIEDAL PARTS EXPOSITION . 

MOTION PICTURE MACHINES AND FILMS. 
PrOfitab l e  B u s i ness- S m a i l  O ut l ay. 

Cata logue F ree-It Explains F u l l y .  

1", �rlrr!"le"'["'ij���r����c�!����er�!:.�:��Aa�!t� 
Hieroglyphics are an

cient. The world movcso 
B e  u p  to date. For neat, clean, intelligible 

writing, the Lam"ert Typewriter j ,  the best for 
office and home use. Booklet Free. 

Standard in everything. Price, R>25. oo. 
LAMBERT TYPEWRITER C O .  

1274 B roadway, N e w  York.  

W dsfiburne' s (uff Holder s They can be instantly attached or de
tacbed. 'l'ney never come loose-have a 
grip l ike a bull dug. 

Illustrar.ed catalog-ue on request. 
Rample pair of Cuff Holders 

sent "by ffi.1il on recei pt of 20c. 
Box S.

AMERICAN ��1r';.b�!';: Conn. 

RIVETT 
LATHE 

No up-tO-date mar.ufacturer can 
afford to do WilhouL it. 

H I G H EST AWARD ,vlIel-ever exbibited. 
IlF'Se:nd for Catalog.� 

Faneuil Watch Tool Company , 
BRIGHTON,  BOSTON ,  MASS . ,  U .  S .  A.  

CHARTER GAS 
ENGINE CO. 

American Waltham Watch 
Walth.am, Mass. 

Box 1 48, Sterling, Ill. 

Good Work 
and lots of it, today and every day, 
when you use the 

Retnington 
Remington Typewriter Company, 327 Broadway, New York 

OLD GALVAN I Z IN G . 
AMEiRI CAN PROCESS.  NO R OYALT IES. 

SAMPLES A N D  I NFORMATION ON APPLICATIO N .  , 
N I C K E L AND 
Electro· Plating 

Apparatus and Material. 
THE 

& Van Winkle 
Co • •  

Newark. N . J .  
9 2  William St., N .  Y. 

30 & 32 S. Canal Slo. 
Chicago. 

S I All varieties at lO west prlces . .Best RalJroad 

CD OS Track and 'Vagoll o r  Stock Scal es made. 
Also 1000 useful artICles, inc luding Safes, 
SeWlng 'lachines, BicycLe�, Touls .  etc. �ave 

���=��::�====::'!.:============================:.!�M�o�n�e:y�.�L�is�t�S��:'r�ee�.�C�'H�ICAGO SCAL E co . . Chicago, In 

�7.keLDO$t safidacfopY cenzent KJD.TLlilae:· 
·'I'II� 

FPIN 
THE GRIFFIN MILLS which we h ave sold for this 
purpose will produce 50.000 barrels of Portland cement 
a day, or over 1 5 ,000,000 barrels a yea.r. No other 
mill approaches such a record, because no other mills 
begin to work as chea.ply or as satisfactorily. We-u. 
for our illustrated descriptive catalogue. 

»IADLEYPUlV.ERIZER..CO. BOSTON..NEWYORK.CHICAGO. 

The OLDSMOBILE 
is Built on the Foundation Stone of Experience 

The first successful automobile runabout was made in our 
��

c
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c
: higher standard of excellence, until it stands alone to-day 

as the world's �tanc.ard runabout. 
Price $650. 

Ask our nearest selling agent o r  write u s  direct for full 
information and bnoklet. . 
OL1lt�b!�'!f�e�sso�2�!��d Al;?o�ot�g!n!(act��s�H. 

· ·STEVENS-DURYEA99 
" Individual Distinction" 

is written all over our gasoline 
Inachine. 

The fame of this automobile 
is rapidly growing, as the 
" STEVEN S-DURYEA " 

embodies all desirable features 
that contribute toward the mak· 

ing of a superior vehicle. 
PRICE AT FACTORY 

$ 1 ,300 
This includes complete equip

tHen!.  
Our i l lustrated catalog should 

be in the hands of f'very auto
:m obilist. 

Mailed FREE u pon request. 

J. STEVENS ARMS ®. TOOL COMPANY 
925 Main Street 

Member Association Licensed Automobile Manufacturers. CHICOPEE FALLS. MASS. 

1'3:;':i!GA@e�RDIEITo'1C 
_.-:::CArAm7: C,aK"Y6CO C'tlCA60 1 LL.us. 

16 to 21 Clinton Street. 

J ESSO P'S S T E E LTHN�rr' 
F O R  TOO L S, S AW S  E TC. 

W'!! .J E S SOP '" S O N S  J.:� 91 JOHN ST. NEW YORK 

ELF 
LADlES 'W'A'lCl[ 

GUN METAL 

He art, Square. Octagon or Round Cases. 
Sll, VER 

Open Face or Hunting Cases, all designs. 
GOLD FI LLED CASES 

In all styles,Plain & Decorated Enamels in Colors 
SOLlD nOLu CASE� 

open Face or Hunting, Plain or EngraYf'd. 
Oataloque8 ana Bookl-ets sent Free on Reqtfe�t. 

All our manufactures are fully gusranteed 

For Sale by all Jewelers. 
The name New Enldand is on every watch. 

THE NEW ENGLAND WATCH CO. 
M akers of the Watch Complete 

NEW YORK : CHICAGO : 
:l7 & 39 Maiden Lane 131-137 Wabash Avenue 

SAN FRANCISCO ; Clau" Spreckels BuUdin!! 
LONDON : 7 Snow Hill 

P R ES I D EN T S US P E N D E RS Now packed in handsome individual boxes for Christmas. SOC iUld 3!.oo.@ 
Any shop or by mail. � C. A. EDGARTON MFG. CO., Box 222, Shirley. Mass: 
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