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MURPHY'S BICYCLE RIDE A HINT TO 
THE RAILROADS. 

There are some common place truths which only take 
on a practical value in men's minds when they re
ceive some startling and easily understood i l lustration. 
Of such a kind is the theory of atmospheric resistance 
to moving bodies. Peopl e  who are, or ought to be, 
greatly i nterested in  the subject (foremost among 
whom are the rai lroad men of the country) are aware 
that air resistance is one of the i m pedilllents that keep 
down the speed of moving bodies ; but we qUE:'stion if 
one i n  a h u ndred of them realizes that this is not mere
ly one, but probably at high speeds the chief resistance. 
EnginE:'E:'rs and architects are all fam i liar with the tables 
of wind pressure, from those of S meaton to the l ater 
ones of Trau t wine, Kent and others; and roofs, bridges 
and other frame structures are proport ioned to meet 
pressurei'\ which range anywhel'e between 30 and 56 
pounds to the  square foot, accordi ng to the particular 
selection wh ich is made from among the Illan y tabu
lated guesses as to wind pressu re which adorn the ac
cepted technical pockE:'t-books of the day. But while it 
is bel ieved that a GO-mi le  wind wil l  exert an 18- pound 
(Smeaton) or a 36-pound (Trautwine) pressure per 
square foot, it does not seem to occur to practical men 
that a 60·mile train (action and reactioll being equ al) 
will be subject to the sallle unit of pressu re-or if it 
does occur to them, the fact is stead ily ignored. 

Else where i n  this issue will  be found a full account 
of the ride of a m ile a minute recent ly  made by a bi
cyclist behind the shelter of a 10colIlotive and car. T he 
facts are profoundly significant. Here is a man who, 
even if exerting h imself to the Utlllost, could not ride 
a Illile un paced at the rate of thirty m iles an hour, can 
yet s weep along beh ind the shelter of a railroad train 
at a speed of sixty-four miles an hour, and have a 
reserve of strength to spare. 

Let us  look at the Illatter as a question of mechanics. 
A p ressure of 33, 000 pounds exerted through a distance 
of one foot in one min ute equals one h orse power
at least so we are all agreed to believe. A pressure of 
one poun d  exerted through the same distance in the 
saIlle time would equal -33tolf part of a horse power, 
alld hence a pressure of o n e  pound exerted through 
5, 280 feet, or one m ile, in one minute would equal ,N'-d'lioO, 
or 0 '16 h orse power. Let us suppose that a rider, when 
bent down i nto the racing position, represents about 3 
square feet of front vertical surface, and that the 
wind pressure at 60 miles an hour is even less than 
that gi ven by Smeaton's original formula, or say only 
15 pounds per square foot, then 3 X 15 X 0 ' 16 = 7'2  
horse po wer ; that i s  to say, a bicyclist must exert over 
seven horse power to make a mile a minute against 
still air. Now, as a matter of fact, it is questionable i f  
any but  a fe w of the crack racing men can exel·t a full 
horse power, and they are capable of sustaining this 
effort only for about an eighth of a mile. Prof. Denton, 
of the Stevens Institute of Technology, tested one or 
two powerful r iders on the Webb floating dynamo
meter, and fou nd that an .. extremely powerful rider 
using h i s  utmost effort " could only exert for a fe w 
seconds po wer at the rate of 19, 780 foot-pounds of 
work per minute, While another in a hil l-climbing 
test exerted 21, 200 foot-pounds, or say two-thirds of a 
horse power, but only for a fraction of a minute. The 
difference (supposing our assumed unit  pressure for the 
atmosphere to be correct) between less than one horse 
power and over seven horse power represents a part of 
the work which was being done in the recent trial by 
the locomotive, which was opening out the atmosphere, 
as i t  were, to aHow Murphy to ride through it in the 
body of still  air within the shield. 

Now applying these facts to a train com posed of an 
engine, tender, and say h alf a dozen cars, moving at 
the rate of a mile a minute, we see at once that the 
accumulated atmospheric pressure on the front of t,he 
engine, the front of ealth car, the front of each �et of 
trucks, and the various projections of venti lators, win
dow recesses, etc. , must mount up in the aggregate to 
an enormous figure, and it is certai n ly  a proof of the 
e-xtraordlllary conservatism of even such practical 
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people as build and operate our railroads that nothing 
wh atever has been done to smooth down and close in 
our  trains, so that the engine should do for the train 
that follows it what it did for the cyclist Murphy. 

For the train to get all the benefit of the" pace " (to 
use a cyclin g  term) afforded by the engine, the front 
car s hould be connected to the engine and each car to 
the one behind it by a continuous sheat h i n g, similar 
in cross-section to the shield built for the recent bicy
cle trials. Sheathing should also extend from the sides 
of  the cars to t h e  rails, as in the wind shield, and this 
sheathing should be contin uous from the pi lot of the 
engine to the real' steps of the last ear. T h e  train would 
thus be vestibuled from the roof to the rai ls and from 
the pilot to the rear platform, and the result would be 
that the total front vertical area opposed to the atmos
phere would be reduced about three or fOllr hundred per 
cent .  As trains are now bu ilt, the air that is pushed 
aside by the engine closes in upon the first car, and 
u pon the front of every car that tollows it .  Each truck 
also, and all of the brake gear, etc. , add to the total re
sistance, until we think there is little reason to doubt 
that at high speeds the resistance of the air exceeds by 
many times the internal and the rolling friction of the 
train . 

'I'he best work, indeed the only exhaustive work upon 
the subject, is that written by Frederick U. Adams a 
few years ago, after an exhaustive and cost ly experi
mental study of the problem. At a speed of  60 miles an 
hour he estimates that the total front surface exposed 
squarely to the wind on a six-car Pullman train is  605 
square feet, and the total air p ressure 11 , 374 pou nds. 
He u rged upon the railroads the necessity for building 
their trai n s  with a wedge-shaped front and fl u sh and 
conti n uous sides extending to the rai ls, with vestibuled 
connections, and an absence of all deep recesses for 
windows and ventilators. It is a curiou s  coi ncidence 
that the cross-section of the car proposed by MI'. 
Adams is almost identical with that of the s hipld built 
for the bicycle trial. 

It is strange that with all of our earnest effort to re
duce fuel expenses and increase the hauling po wer 
of our locomotives, by improvi ng the track, com
pounding the cylinders, enlarging the boi ler and so on,  
we have taken not one of the obvious and simple pre
cautions by which the greatest of all train resistances 
might be overcome. 

If at 60 miles an hour 7 horse power is consumed on 
the 3 squal'e feet surface of a bicycli st, h ow much is 
consu med on the 400 to 600 feet front surface of an ex
press train of the sallle s peed ? We cOlllmend the su b
ject to the consideration of o ur master mechanics and 
railroad superintendents throughout the country. 

,. .. . 
EXTREME RANGE OF SIXTEEN-INCH GUN. 

Ii! The great 16-inch 1 26·ton gun bui ldin g  for the 
United State� at the Watervliet arsenal will have a 
range power of 20 '978 m iles. This statement is based 
on a calculation made by Major James M. lngalls, the 
greatest recognized authority on ballistics in the 
United States army and t h e  present head of the Ar
tillery School fOI' Officers at Fort MOIll'oe. Major 
Ingalls has prepared a firing table for the 16-i nch gUll, 
which shows that a range of 20 978 m i les is attainable 
on a muzzle velocity of 2, 600 foot-seconds. 'rhe angle 
of elevation necessary for t h e  piece he estimates >t.t 40 
degrees. Th� trajectory, or path descri bed by the 
projectile, which Major Ingalls has plotted shows that 
in ranging to 20 '978 III i lps the shell  will  reach a maxi
mum elevation of 30,51G feet. The weight of the  pro
jectile he assumes to be 2, 370 pounds. 

O n  a muzzle velocity of 2, 000 foot-seconds Major In
galls' calculations show a range obta,inable of 13'971 
miles. T his latter ra.nge yields a maXllllUIll elevation 
in flight of 19, 302 feet. As in the former case, the gun 
attains the lesser range on an angle of elevation of 40 
degrees. The importance of Major Ingalls' calcula
tions may be better u nderstood when it is known that 
the greatest range ever attained i n  the world was re
corded by a Krupp 9 '45- inch gun on the Meppen range 
in Germany. The shot was fired in the presence of 
the Emperor on April 28, 1892. The range was meas
ured and found to be 22, 120 yards, roughly, 12� m iles. 
The greatest height reached by the Krupp shell i n  its 
flight was 21,456 feet. The time occupied between t h e  
firing of the gun a n d  the  striking o f  t h e  projectile was 
70 '2 seconds. The German artil lerists pointed with 
pride to the fact that had the German gun been placed 
at Pre St. D idier in the Alps, with an elevation of 44 

degrees, and fired, its s hel l  would have ranged 8, 956 '8 
feet higher than Mont Blanc, and its fal l  would have 
been in the neighborhood of Chamouui x. 

Prior to the Meppen shot, thp greatest range ever 
attained was recorded by a 9 '2-i nch En glish gun at 
Sh oelmryn ess, England. The gun was fired on the 
occasion of the Queen's Jubilee, at 12 o'clock n oon. 
Several months before the date of firing, the English 
officials bent out data to the recognized arti llery ex
perts of foreign conntries, and the req uest was made 
t hat the ran ge of the shell be calculated. Major 
(then Captai n)  Ingalls was handed the English data, as 
the officer selected to sol ve the problem for the Uni ted 
States army. Major Ingalls worked alone, and when 

his calculation was made, it was duly sealed and for
wal'ded through the diplomatic channels to the Britibh 
War Department. 

It was u nderst ood from the first that the papers were 
not to be opened unti l  after the shot had been fired. To 
enable the foreign officers to calculate the more closely, 
the English authorities furnished all possible data in 
advance w hich might be needed. The data set forth 
the type of gun,  weight of shell, nature and weight of 
charge, angle of elevation, and a table of atmos p heric 
readings, showing what conditions had prevailed at 
Shoeburyness for ten years back for the hour on cor
responding days on which the shot was to be fired. 

T he range attained by the English shot was about 
12 m iles. When t he papers of the foreign officers, as 
well as those of the Engl i sh  officers, were opened, it was 
found that the closest calculation of all  had been made 
by Captain J allles M. I ngalls. The next best calculation 
was turned in, it is understood, by an Italian artiller
ist.  Captain Ingalls plotted the fall of the shot 
only a few h undred feet short of the actual dis
tance. The rival calculations placed the point of fall at 
distances varying frolll 1 ,500 yards short to several 
miles short. On overlooking the data of the firing with 
the actual condit ions of weather which prevailed at 
ShoebUl'yness, on th-e day in  q ues tion, Captain Ingalls 
was able  to place the shell  practical l y  at the very spot 
w here it struck. In his  previous calculations he had. 
worked up the problem, using the mean average atmo
spheric data for the ten years past. From the artiller
ists' standpoint, Ingalls' wonderful showing has never 
been equaled, and it  is doubtless a fact that this 
officer is lIlore appreciated for his great attain men ts in 
Europe thau he is in  the United States. Ingalls' works 
on ball istics have been translated i nto a n umber of 
langnages, and are standard text books, it is said, i n  
m a n y  foreign ser vices. 

The calculation which has j ust been made by Major 
Ingalls regarding the new 16cinch gun is all the more 
interesting in view of the estimate made not long ago 
by an artillery expert of the Krupps, who expressed 
doubt of the American 16-inch gun being able to at
tain a greater range than sixteen m i les. 'I'he German 
expert admitted that a sixteen-Iuile range might be 
reached on a m uzzle velocity of 2, 600 foot-seconds, but 
he assu med that the gun must be laid at an angle of 
elevation of 44 degrees, and thIS he thought could not 
be accomplished except o n  an' experimental carriage. 
It will be noted that Major Ingalls takes issue squarely 
with thl'! figures of the German expert, and in his  
table he  works out the twenty-mile range on an 
angle of elevation of only 40 degrees. 

In connection with the 16-inch gun data, Major In· 
galls has developed a table for the new 12-inch navy 
gun which shows a range attainable of 19 '935 m i les on a 
muzzle velocity of 3,000 foot-se('.onds. The maxi mulll 
elevation plotted for the 12-inch shel l  is 32,515 feet. 
The weight of the 12- inch shell  he assumes to be 850 
pounds. 

.. ,., . 

SCHENECTADY LOCOMOTIVES FOR ENGLAND. 
The first of the tell freight locomotives which t h e  

Schenectady Locomotive Works are building for the 
Midland Rail way, England, has a decidedly handsome 
appearance, and impresses us more favorably i n  th is 
respect than the engine built for the same com pany by 
the Baldwin COlIlpany, the first of which was i l l  us
tratE:'d ill the SCIENTIFIC AMERICAN of May 20. 'rhe 
designers have paid that careful attention to contour 
and general out l ine  which characterize all  the Schenec
tad y  engi nes, and while we do not suppose there wi l l  
be anything to choose in  the excel lence of the work
manship of the two the Schenectady locomotive i� cer
tain to find greater favor with the English people, who 
place such high store upon the neat appearance of 
their engi nes. The running-board is s lightly below 
the level of  the tops of the drivers and extends straight 
without a break from the cab to the forward end of 
the steam·chest, upon which it rests. There it  curves 
down and forward to the bU1llper beam. The cab is  of 
metal ; i ts sides flush with the outer edge of the run
ning·board. It is of the standard American type, with 
four windows in front and two on each s ide. I nside 
the English engineer will fin d  the American arrange
lllent of throttle and reversing-lever, and he will  be 
given an opportunity to compare them with his  own 
system. 'rhe cylinders, 18 by 24 inches, are outside 
the frames, with the steam- chest on top, instead of, as 
in E nglish practice, on the side. 'rhe bell and sand 
box on the top of the boiler are missing, the former 
because it is never used in  E ngland and the latter be
cause it  is  replaced by smaller sand boxes, two on each 
side, ben eath the running-board. These are placed in 
front and to the rear of the main dri ver, and each i s  
su ppl ied with a s'eam sanding device which blows a 
fine spray of sand under the tread of the wh€els. 'rhe 
locomoti ves are of the Mogul type, with a single pair 
of leading wheels and six wheels connected. The 
tender is of the stan dard six-wheeled English type. 

The firebox and stay bolts are of coppel', as are also 
the tubes. T his metal is used bocanse of its great 
wearing qualities, t.he firebox ontlasting, with good 
usage, the other parts of the engine. 
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CORROSION OF ALLOYS IN SEA WATER. 
A series of exhaustive tests to determine the corro

sion of certain alloys and metals have just been com
pleted by the German Admiralty. The tests were car
ried on for a period of two years and were marked by 
the great care which characterizes al l  German expert 
investigations; hence the conclusions are of unusual 
value, particularly as experimental data on this sub
ject is  necessarily somewhat meager. 

In the case of each alloy or metal a dozen strips were 
used, nine of them being placed in the sea water and 
three reserved for comparison as to quality and strength .  
A t  the e n d  of every eight months three strips o f  each 
kin d  were removed and placed in the testinl' machine 
in comparison with the strips which had not been im
mersed . . In this way it was possible to determine ac
curately the amount of deterioration due to stated 
periods of immersion. Other tests were made by ex
posing specimens of alloys that containect a large per
centage of zinc to the free action of the atmosphere. 
The alloys represented in the tests were of the follow
ing character : Copper al loys rich in zi nc, bronzes con
taining l ittle zinc, pure tin bronzes, pure a luminum 
bronze. and iron-alumi n u m  bronze. 

The results were as fol lows : In the experiments on 
atIllospheric deterioration it  was proved that while 
iron-bronze alloys suffered practically no i nj ury in two 
years' exposure, those alloys which contain much zinc 
are more subj ect to decay. Of the specimens immersed 
in sea water in contact with iron , the iron, tin and 
alu minum bronzes showed very little deterioratIon. 
After from two to two and half years' submersion, there 
was no marked difference in appearance, no loss of 
weight and no reduction of strength. Iron bronze i n  
contact with tin bronze showed a serious loss, on.e 
specimen i n  two years' immersion losing t wo-thirds of 
its strength and four-fifth s  of its elongation, the ma
terial belllg partially destroyed by the ctissolving out 
of the zinc. Similar effects were shown in the case of 
cast and wrought bronze. A wrough t plate of i ron 
bronze submerged in contact with a cast plate of the 
same material  lost about sixty per cent of its strength 
in two years. 

The conclusion deduced by the Admiralty from these 
tests is that the corrosive action between different 
metals depends upon their relative position in the elec
trical scale, the electrical relation of the metals in re
spect of corrosion being the same as in galvan i c  action. 
'rhus pure aluminum bronze, which is practically 
proof against the corrosive action of sea water when 
in con tact with metals which are electro-negative to
ward it, is  quickly destroyed while in contact w ith 
electro-positive metals. H ence, it  is  hest in  the case of 
metals or alloys that are to be subjeeted to the action 
of sea water, to p lace only those in  contact which are 
near to each other in the electrical scale. 

GROWTH IN SPEED AND SIZE OF OCEAN 
LINERS. 

It is an extremely rare occurrence for a new trans
atlantic l iner to be thrown upon her b uilders' hands 
because of her fai l ure to come up to contract require
ments as to speed ; indeed, in the past twenty· five 
years, there h ave been only two instances-one i n  the 
case of the" City of Rome," and the other i n  the case 
of  that splendid ship, completed only last year, the 
.. Kaiser Friedrich,"  which has now been rejected be
cause of her slow speed. The" Kaiser Friedrich " is 
one of two vessels ordered by the North German 
Lloyd Company for their fast line. 'rh e  first of these 
was the very successful" Kaiser Wilhelm der Grosse, " 
built by the Vulcan Compan y at Stet tin. She is 649 
feet long. and her engines of 28, 000 horse power have 
driven her across the Atlantic at an average speed of 
22 '3 knots an hour. The order for the .. Kaiser Fried
rich " was placed with Schichau, of E lbing, whose fast 
yachts and torpedo-boats have won for him a world
wide fame. She is  600 feet long, and her engines of 
25, 000 horse power were to have driven her at one-half 
a knot higher speed than the" Kaiser Wilhelm. " As a 
matter of fact, the contractors have never been able 
to get a better a verage out of the boat than about 20 
knots for the whole passage. The fault is attributed 
to the location of the engines amidships, and the 
unusual length of shafting which this necessitates. 
During our visit to the ship on her maiden trip we 
were struck with the fact that Schichau appeared t o  
have simply reprodueed t h e  standard torpedo-boat 
design of enl'ine on a very big scale. The valves of 
the ordinary slide pattern were very large and heavy, 
and cut badly on the maiden voyage. 

Followin g closely upon the announcement of her 
rejection is another to the effect that the North Ger
man Lloyd people have ordered another vessel from 
the Vulcan works, which is to exceed the " Kaiser Wil
helm" i n  size and speed. 'rhe new ship is to be 700 
feet long, 70 feet in beam , and is to make twenty-three 
and a half knots with engines of 36, 000 horse power. 

The new ship w ill thus be slightly larger and faster 
than the " Deutschland," bui lding for the Hamburg
American li ne, i l lustrations of which appeared in the 
SCIENTIFIC Al'IIERICAX of July 1 ,  1899. Although the 
ne w ship will be of practically the same length and of 
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two feet more beam than the " Oceanic, " of the White 
Star line, her displacement, on account of the fineness 
of her lines, will be less. 

The American line, the total loss of whose fine vessel 
the" Paris" was annoullced in our last issue, evidently 
considers that smaller ships of a slower speed are more 
p rofitable investments, w hiie seventeen k nots an hour 
is fast enough for the average transatlantic passenger. 
This company has recently ordered from Clyde yards 
four 12, 000-ton ship� of seventeen k not8 speed and two 
somewhat smaller sh ips from the Cramps of Philadel
phia. In respect of speed the company are following 
the lead of the White Star line, who were satisfied with 
20 knots in  the . •  Oceanic " and about 15  knots i n  the 
·'Cymric." As to whether the high speed or moderate 
speed ship is to be the type of the future time will tell .  
With the Parsons turbine demonstrati ng its possibili
ties and speeds of 35 and 40 knots promised on half the 
weight of motive power per horse power, he i s  a bold 
prophet who wil l say that the era of the ocean" flier" 
is drawing to a close. 

....... 

ELECTRIC HEATING. 
BY ALTAN D. ADAMS. 

The electric heater has an efficiency of 100 per cent ; 
it transforms into heat all  of the electric energy sent 
i nto it. No other device for heating returns anywhere 
near so large a share of the energy supplied. A first
class water-tube boiler supplies in steam from 70 to 80 
per cent of the possible heat from fuel burned u nder 
it ; ordinary cylindrical boilers furnish as steam but 
from 50 to 60 per cent of the heat contained i n  their 
fuels, and it is probable that the heat from steam and 
hot water house boilers seldom rises above 40 per cent, 
and from stoves above 30 per cent of t hat resulting 
from perfect com bustion. 

On the score of convenience the electric heater is 
easily first, as its maximulll heat can usual l y  be attained 
in  one minute or less by simply turning a switch, and 
can be entil"ely discontinued i nstantly in the same 
manner. 

Another point of cOllvenience is that the electric 
heat, when used for some partiCUlar purpose, as for 
boi ling, broiling, s moothing irons, soldering coppers, 
and many other purposes, is developed directly in the 
thing to be heated, as the stew pan or smoothing iron, 
so that a constant temperature in the article is main
tained and no time lost  while  it  is heating or in carry
ing it to and from a fi re. 

Electric heaters, being entirely free from the presence 
of combustion, produce none of its undesirable effects 
in the way of noxious gases. and a high degree of safety 
is assured by the complete absence of sparks and flame. 

The care of an electric heater amounts to nothing, 
as there is neither fuel to s upply nor products of com
bustion to remove. With the important qualities of 
efficiency, healthfulness, cleanliness, and convenience 
all in its favor, electric h eat may seem about to dis
place all other forms, and opinions to this effect are 
sometimes heard ; b ut quite the opposite is in fact the 
case, and m ust continue so until  there is  a complete 
change in the art of producing electric energy. At the 
present time the only practical source of electrical 
energy in  any considerable quantity is the dynamo, 
and the dynamo requires energy i n  a mechanical form 
to operate it, and the main source of this mechanical 
power is the steam engine and boiler, so that u ltimately 
the fuel burned under the boiler . supplies the heat 
energy given off by the electric heater. 

Now, although the e lectric heater has an efficiency of 
100 per cent,  there are losses in  every other transform
ing and transmitting device between it  and the steam 
boiler, and the sum total of these losses must be con
siaered in  order to show what part of the heat pro
duced by combustion under the boi ler is available at 
the electric heater. Taking the efficiency of the best 
boilers at 80 per cent,  steam engines at 17 '5  per cent, 
dynamos at 90 per cent, and transmission conductors 
at 95 pel' cent, the electric heater wil l  furnish that 
fraction of the total heat of combustion represented by 
0'80 X 0 '175 X 0 '90 X 0 '95 = 0 '1197 or 11'97 per cent. If 
engines and boilers of only ordi nary efficiency are used, 
say 70 per cent for boilers and 12 per cent for engine�. 
the figures become 0 '70 X 0·12 X 0'90 X 0'95 = 0'072 01' 
7'2 per cent for relation between energy of the electric 
heater and th e total energy of combustion. 

To sum up the above, the per cents of total combus
tion energy which may be obtained from the several 
heating devices, when used in the same establishment, 
are about as follows : 

Steam heat with ,(ood boilers . .  .. . ... .. .............. 70 per cent. 
Steam heat with ordinary house boilers... .. .......... 40 
Hot water heat with ordinary house boilers . . . . . . . . . . . . 40 
Heat from stoves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Heat from electric heaters . . . . . .  . . . . . . .  . .  . . . . • 7 

It may n ow be inferred, from the great losses between 
the combustion at the boiler and the electric heater, 
that electric  heat can have no extended use ; but this 
conclusion would be as incorrect as the one which 
supposect the electric heater about to occupy the entire 
field. 

Where dynamos must depend for their power on the 
steam engine, the cost of electric energy above shown 
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obviously puts it out of the question. for the general 
heating of bui ldings in competition with coal and 
wood. There are many applications of heat to the 
arts, however, where the case may be different. The 
fact is that i n  many cases the cost of heat for cookin g 
and mechanical operations is only a small part of the 
total cost, which is usual ly  that for labor, and the sav
ing in labor through constant readiness and instaut 
control of the heating devices frequentl y  amounts to 
more than the entire cost of electric heat. Anot her 
fact which reduces the comparative cost of electric 
heat for many p urposes is that only so much heat 
need be expended as is necessary to maintain the thing 
to be heated at the desired temperature, as for instance 
a smoothing iron. When heat other than electric is 
used,·it is commonly necessary to maintain combustion 
in some stove or heater, which wastes m uch more en
ergy than is actually  used in the device which is taken 
to the fire to be heated. In lllany cases of this sort the 
actual cost of fuel is  greater than that of e lectric 
energy necessary to heat the required device, to say 
nothing of the saving in time. 

E lectrically heated tools and cooking dishes are 
already widely in use, and in many cases are doing 
their work at less cost than is possi ble  in any other 
way. Thus far electric heat has been considered with 
reference to its actual cost of· production ; but this 
only applies to large users who have their own electric 
plants and secure energy in the electric form without 
profit added to its cost. 

The majority of individual users of electric h eating 
apparatus m ust p urchase electric energy from the pub
lic supply, and the cost to them, also the relative cost 
of gas for the same work, is  ther 'efore of . interest. 
Strange as it  may seem, electric energy can be had at a 
lower rate for electric heating than for electric light
ing in some, if not all, of the large cities ; thus while 
for incandescent lighting a charge of from 10 cents to 
15 cents per thousand watts per hour i s  commonly 
made, when the energy is to be used for heatin g  it  is 
sold at a rate of about 472' cents per thousand watts 
per hour. 

Now, one thousand watts during one hour delivers 
electric e nergy equivalent to 3, 440 heat uni ts, a heat 
unit being simply the amount of heat necessary to 
raise one pound of water 1° F. in temperature, when 
the water is at about 39° F. temperature; 

The heat units per cubic foot of i l luminating gas 
vary somewhat, but may be taken at seven hundred, 
this being about the value for New York gas. At $1 
per thousand, or one mil l  per cubic foot, for gas, 4X' 
cents, the price of one thousand watts for one hOlll', 
electric energy, will pay for forty-five cubic feet of gas. 
containing, when perfectly burned, 700 X 45 = 31,51JO 
heat units, or 31, 500 -+- 3, 440 == 9 '1 times the heat equiva
lent to electric energy of the same value. The facts 
that when gas is burned for h eating purposes the COlIl 
bustion is not perfect, and further that a large pel' 
cent of the energy of combustion escapes with the hot 
air and gases up the chimney, probabl y  operate to 
reduce above ratio about one-half ; but even this leaves 
the gas much cheaper for purposes of general heat. 
In the m atter of heating various tools used in the arts, 
the advantage for cost of heat alone seems to be with 
the electric method, as al l  of the electric heat is pro
d uced in the thing to be heated, while the h eat fro m 
gas rwt only  goes i n  part up the chimney with hot 
gases, but even a larger part goes into the gas stove 
and the air of the room, so that probably not one-ten th 
of the possi ble heat from the gas actually is  absorbed 
by the device to be heated. 

In construction the electric heater is cheap, simple, 
and inexpensive, consisting usually of iron wire of the  
proper size and quantity, close ly coiled and insulated 
in its desired position on fireproof supports. For pur
poses of general heating, as in electri c  cars and other 
places, the iron heating coils  are usually exposed to 
the air, which constantly rises from them as from steam 
radiator pipes. 

When electric heat is applied to a tool or cooking 
dish, it  is desir'l.ble to have the iron heating coil in 
very compact form and beyond the reach of accidental 
contact; so for these cases a coil of m uch finer wire 
than would be used if exposed to the air is commonly 
embedded in a thin layer of fireproof enamel fused at 
a h igh temperature on the surface, either inbide or out 
of the thing to be heated. This  insulating and sup
porting enamel conducts the heat from the fine wire 
much faster than the heat could escape were the wire 
exposed to the open air, and thus permits wires to be 
used in  the enamel that if exposed to the air would be 
immediately fused by the heat resulting from theil' 
electric energy. 

NUTTALL has determined that the smell of freshly 
turned earth is due to the growth of a bacterium, the 
Cladothrix odorifera, which multipl ies i n  decomposing 
vegetable matter, and more rapidly i n  the presence of 
heat and moisture. Hence the odor is especially 
'narked after a shower, or when moist earth is d is
turbed. In dry soil the development of the bacteriuIll 
is arrested, but it is im med iately resumed with vigor 
as soon as Illoisture is restored. 
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THE LATEST LIQUID AIR PLANT. 
BY PROF. W. C. PECKHAM. 

A very considerable addition to the appliances for 
liquefying air and other refractory gases has been 
made in the plant of the General Liquid Air and Re
frigerating Company, which has just been completed 
and put into operation in New York city. A bl'ief 
notice of its first production of liqu id IIiI' 
appeared in our issue of June third. 

We have known the plans for this mil· 
chine for some time, and h ave felt certaill 
of its success when it should be started. 
We have, however, deferred giving our 
readers any information concerning it 
till that information could be given upon 
the basis of an actual result. 

We are now able bO present a full de
scription of this very interesting plant, 
with actual tests made in the presence 
of the writer. 'rh e  data for this descrip
tion have been furnished and the copy 
has been read by the inventors of this 
system of liquefaction, so that our readers 
may rely upon it as correct. The invent
ors are Messrs. Ostergren and Berger, of 
New York city. Mr. Oscar P. Ostergren 
is a graduate of the Royal Institution, 
Stockholm, Sweden, and h as followed the 
profession of naval designer. Mr. Moriz 
Berger, the associate of MI'. Ostergren, 
was graduated at the Royal Polytechnic 
School of Mu nich. MI'. Ostergren states 
that he  began to work out his design for 
a liquid air plant in 1896, several years 
before public attention was called to the 
" I  hject. 

We pass over the details of the filter
.1' .. .('. purifying, cooling, drying, and sepa
I at illg apparatus, as simply auxiliary, 
aud liable to be changed at any time, 
when experience shall suggest im prove
ments. All of these parts, h owever, show 
great ingenuity in  design. At every 
poin t  throughout the works regulating 
and safety valves are provided, anti pres
sure gages enable the engineer to see at 
a glance the exact working condition of 
the machinery. 

J citntifi( �mtti(au. 
square inch, which is the pressure usual ly employed in 
the llIa,cbine. The indicated horse power of compres
sor No. 2 is about 100 horse power. The total horse 
power used by the two compressors is thus about. 160 

horse power. This exceeds any plant hitberto reported 
by about 50 per cent. This is by far the largest liquid 
air plant in the world. 

which it flows is in close contact with the coil which 
carries the expanded air from the liquefier back to the 
fourth compression pump. In the brine tank the tew
perature of the ail' u nder high pressure is reduced 
neady or quite to that of the expanded air in the re
turn coil. 

From the brine tank the air enters a tall separator, 
Fig, 5, in which the moisture, oil, and 
any other impurities are removed from it. 
Here it bubbles up through a tank of 
water and passes a system of baffle plates, 
which have satisfactorily performed the 
work for which they were designed. 
From the separator the air enters the con
denser, or liquefier, at the temperature 
of cool water, a .nd under a pressiIr<! not 
to exceed 1,250 pounds per square inch . 

In the air condellser, or liquefier, there 
is a com plete departure from former 
models. The system employed is that of 
" self-intensification of cold," as it has 
been termed, which appears to h ave been 
first employed by Cai l l etet in 1877 for 
liquefying oxygen, an d w h ich is funda
mental in all the machines which have 
produced l iquid air in considerable quan
tities. A portion of the air u nder high 
pressure is allowed to escape from a valve 
as in Linde's machine, and is expanded, 
while its pressure drops froUl 1,250 pounds 
to 300 pounds per square inch. 'rhere is 
thu s  produced a large and continuous 
fall of temperature which ultimately 
causes that portion of the air remaining 
in the h igh pressure system of p i pes to 
liquefy. While this method of cooling a 
gas below its point of liquefaction is not 
new, the design of the apparatus and the 
attention to the detai ls  of economical 
working are novel, and d ifferentiate it 
completely from its predecessors. A de
tai l drawi n g, both in plan and elevation, 
is presented in Figs. 4 and 5, showing its 
cOUlpleted forw. It is about 7 feet high 
and its upper part is 6 feet in diameter. 

The object had in view by the in vent
ors was the most complete insulation 
from the heat of the external atmosphere 
during the process of l iquefaction, and 
also the under-cool ing of the ail' to such 
all extent that it would not at once return 
to the gaseou s  condition again u pon be-

We present quite fully the liquefying 
apparatus, since it  is in this that the 
chief novelty is found. This part of the 
apparatus is protected by patents, both 
in the  United States and in the princi
pal foreign countries. It  is claimed that 
these are the only patents 

Fig. l.-COMMERCIAL PRODUCTION OF LIQUID AIR-THE OSTERGREN 
AND BERGER LIQUEFIER. 

ing drawn out of the liquefier. In all 
previous Illachines the air has been 

which have been granted 
in the  United States up to 
the present time upon ap
paratus for liquefying air 
or other gases. 

The compressors for this 
plant were built by the 
Ingersoll-Sergeant Co m 
pany, the larger one from 
special designs, made [for 
the purpose. The quadru
pIe compression system is 
employed, divided between 
two independent compres
sors, No. 1 and No. 2, Fig. 

2. C o m pre s s o r  No. 1, 
IShown in this figure, has air 
cylinders 18� inches and 
12 inches in diameter reo 
spectively. The initial air 
pressure in the first com 
pressin g  cylinder v a  r i e s 
from zero to 10 pounds per 
square inch absolute, as 
may be req uired, at which 
pressure the air enters par
tially from the air com
pressor and partially from 
the atmosphere at such a 
reduced pressure. T h e  
second compressing cylin
der brings the pressu re up 
to 80 pounds per square 
inch, with a piston speed 
of 300 feet .  The power 
req uired for this compres
sor aggregates about 60 
ilorse po wer. 

COlli pressor No. 2, shown 
in fignre 2, has air cylinders 7!}4 and 7 inches in dia
meter respective ly. The initial pressure in the  7!}4·inch 
cylinder is 80 pounds per square inch, and this is raised 
to 300 pounds terminal pressure, w hich is the initial 
pressure of the fourth and last cylinder. This fourth cyl
inder receives al l the air from the third cylinder, the rest 
of the displacement being supplied by the return cur
rent from the liquefier. as wil l  be shown later. In this 
cylinder the charge is com pressed to 1,250 pounds per 

Fig. 2.-GENERAL VIEW OF THE COMPRESSORS. 

The air as it passes from one compression cylin
der to another is cooled in the ordinary manner by 
water jackets. The inflowing air from the external 
atmosphere is passed through an air filter, shown in 
our sectional view of the apparatus, Fig, 5, to remove 
its mechanical and other impurities, before entering 
the compressors. 

After leavin g  the compressors the air passes to the 
bl'ine or equalizing tank, Fig, 5, where the coil through 

bro ught only to its boiling 
poi n t, or at  best a very lit
tle below it, in  the l ique
fier, and when drawn out 
into the open air, it boils 
with great violence and a 
considerable proportion re
turns to t h e  gaseous con
d ition ,  nor h as any one 
h i therto succeeded in pre
venting this waste to any 
great extent. 

In our sectional  elevation 
of the l iquefier, Fig. 4, the 
cooling of the  air to the 
point of l iquefaction oc
curs in the upper or larger, 
a n d  the under-cooling 
takes place in the lower or 
smaller portion. The cur
rent of air under a pres
sure of 1,250 pou nds to the 
square inch enters the 
Ii q u e  fi e r through the 
standpipe on the right, 
from which 36 c o p p e r  
tubes of % inch diameter 
and 200 feet long lead in 
flat spirals toward the cen
ter of l iquefier, as shown 
in the plan, Fig. 4. Here 
they connect with' a cast
ing containing two con cen
tric chambers, with a regu
lating val ve between the 
t wo cham bers. This valve 
is controlled by the wheel 
shown at the top of the 
liquefier, Fig. 5. Passing 
this valve, the pressure 

drops from 1,200 to 300 pounds pel' square inch, and 
the greater portion of the air at th is  reduced pressure 
flows through the second chamber of this casting as a 
return current into a similar set of 36 tubes to the exit 
pipe, and so goes back to cylinder No. 4 of the com 
pressor to be raised to 1,200 pounds and sent on its 
round again. The two sets of spiral tubes are soldered 
firmly together th us forming a vertical wall of 72 tubes, 
and inclosing a spiral space leading from circumfer-
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ence to center of the liquefier. An important Ilse is 
made of this space, as will be seen later. 

The heat of the inflowing current of air under high 
pressure is absorbed by the returning low pressure cur
rent which has been cooled by its passage through the 
regulating valve and its expansion on its return path. 
This action is so complete that the in flowing and out-

J C itu tific �mtric,an. 
3 gallons. The central vessel is a sphere of copper. 
This is surrounded by an air space in the form of a 
spherical shell. Outside of this is an insulating layer 
which may be composed of any desired material. 

This in turn is surrounded by another air space be
tween the i nsulating layer and the external vessel. A 
poppet valve closes the opening into the inner vessel, 

which may be adj usted to any desired pressure. 
The expanding vapor from the inner vessel 
l ifts the valve and passes into the space sur
rounding the vessel of liquid air. In order to 
reach the external atmosphere this vapor of 
air must pass through the insulating layer and 
then fill the external spherical air space. To 
emerge from this it m ust open a valve sllown 
in the bottom of the receptacle, which is ad
j usted to work at any desired pressure. Thus 
the air expanding from its liquid form is made 
to cool the entire external space surrounding 
the liquid in  the interior of the receptacle, and 
in order that heat from the atmosphere may 
enter the receptacle, it  must pass in the oppo
site direction to the air which is escaping from 
the receptacle. To the receptacles pressure 
gages may be attached. For the purpose of 
removing the air, a tube extending to the 
bott om of the receptacle is provided, which 
operates upon the same principle as the so-
called siphons of mineral waters. 

. 

Pig. S.-PORTABLE VESSEL FOR TRANSPORTING LIQUID AIR. 

Much curiosity has been felt to see the actual 
operation of machinery so carefully designed 
and constructed. The test of a full run has 
however been delayed from time to time by 
slight changes and repairs, such as are always 
unavoidable in new machinery. On Thursday, 
June 22, a trial was made, steam was turned on, 
and the compressors started. In about two 

flowing current have practically the same temperature 
in the pipes j nst outside of the liquefier, as has been 
mentioned above. From the chamber j ust below the 
regUlating valve a part of the air, which is under a 
pressure of 300 pounds and either l iquefied or j ust 
on the point of becoming liquid, is  allowed to ex
pand a second time to a pressure of 10 pounds absol ute 
in the under-cooler, which is  seen below the l iquefier 
in the sectional drawing, Fig. 4. The portion of the 
air which is expanded the second time is  drawn out 
of the und er-cooler as return current No. 2 by the suc
tion of compressol' No. 1 ,  passing through the channel 
formed by the spiral turns of the wall of 72 tubes de
scribed in the liquefier, thus keeping the space around 
and between these tubes at a very low tem perature. 
This expanded air enters again upon its round of com
pression and coolings, and in its turn contributes to 
the liqu id product of the machine. The total cooling 
surface i nside the liquefier is 2, 200 square feet. 

H w i l l  be seen that there is no waste of air which has 
once been com pressed aud partially expanded and that 
the only loss of air in the machine is the quantity of 
air which is liquefied. This is supplied from the atmo
sphere in the manner descri bed above. It will be no
ticed also that the portions of the apparatus in  which 
the liquefaction and under-cooling take place are most 
completely protected from the accession of external 
heat by means of the return current from the under
cooler of very cold air, expand ed to a pressure less than 
normal by the suction of 
compression pump No. 1,  
which produces a vacuum 
from zero to 15 pounds as 
may be desired. It is 
thought that the liquid 
air could even be frozen in 
the lower portion of the 
under-cooler, by evaporat
ing liquid air in the vacu
um produced by pump 
No. 1. 

hours after, liquid air W8S produ ced in such a 
quantity that it flowed from the outlet in almost a con
tinuous stream. This was kept up for nearl y five 
hourR. No actual measurement of quantity could be 
made, since receptacles were not at hand for retain
ing it  ; but certain ly  the output was very large. 

An interesting experiment was made by opening the 
valve at the top of the liquefier, which showed that 
even i n  that part of the machine the temperature of 
the air was so low that it could be liquefied by allow
ing it to expand. The jet of escaping air liquefied, 
as could be plain ly  seen. There was distinct stratifi
cation, the alternate layers presenting a milky and 
transparent appearance. There was apparently a set 
of waves produced by vibrations set up in  the out
rushing current at the edge of the nozzle. 

From the indications of the gages it would seem that 
the under-cooler could be increased considerably in 
capacity, and the total output be made correspondingly 
larger. 

As a result of the successful operation of this plant, 
the company owning it  has already an order for a 
plant to be set up i n  Los Angeles, California, w ith a 
capacity of 1, 500 gallons of liq uid air a day. This is to 
be used for refrigeration in the shipment of fruit from 
Los Angeles to Chicago. In this plant new features 
intended still further to increase its efficiency will be 
introduced. The result of this first projected applica
tion of l iquid air to practical refrigerii tion, on a scale 
sufficiently extensive to furnish results definite and 

37 
Nocturnal Flight oC Birds. 

A new use for the t elescope has been discovered in a 
new field of scientific o bservation, that of nocturnal 
bird flight, and the results are told by Mr. O. G. Lib
by, in The Auk. 

A six-inch glass at the Washburn Observatory, over
looking the largest lake near Madison, Wis. , was the 
instrument used. It was turned upon the moon, and 
the birds were counted as they crossed its surface. 
Observations were made on three sQccessive nights in 
September, each being divided into fifteen-minute 
periods, and the record for each being kept distinct. 

The total number of birds counted in the three 
nights was 583 ; of these, 358 were seen in one night. 
'I'he number varied very m uch for different hours ; the 

Fig. 4.-INTERNAL CONSTRUCTION OF LIQUEFIER. 

highest, three a minute, was reached at half-past ten, 
and it diminished to about one a minute at midnight. 
From that hour the number still declined, though 
varying at intervals. The prevailing direction up to 
ten o'clock was almost due south. Between t we� ve 
and two in the morning, while two-thirds of the whole 
n umber was still moving south ward, others were flYi11g 
toward the eight chief points of the compass. 

Toward daylight the numerous calls heard indicated 
that flocks had been scattered during the hours when 
fewer were seen. 

Taking into account the small size of the moon's 
surface, compared to the length of its path from 
east to west, withi n  range of vision. i t  is reckoned 
that about 9,000 birds per hour passed during the 
period of observation. When we compare this path 
with the entire breadth of country over which the 

birds migrate, we arrive at 
astonishing figures, which 
s h 0 u I d go into a bird 
census. 

It was somewhat difficult 
to identify the birds, for 
they moved across the field 
in from one-tenth to one
half a second. S w a rn  p 
blackbirds and meadow 
larks were distinguished 
in greatest number, but 
sparrows, yellow-hammers 
and ducks were also seen. 

The importance of the 
spiral space between the 
coils of pipes in both the 
liquefier and under·cooler 
will now be seen. It is 
traversed contin ually from 
center to periphery by a 
curren t  of cold and rare
fied air, which thus sur
rounds the working parts 
of the machine and insu
lates them from external 
heat, so that no especial 
packing is requi red, as is  

Fig. 5.-DIAGRAM SHOWING GENERAL VIEW O F  THE PLANT. 

It is interesting to query 
how the birds are guided ; 
it is suggested that it may 
be by the stars, or by the 
contour of the country, 
lakes, forests, etc. It is 
certain that they lose their 
way on cloudy and foggy 
nights, and not infrequent
ly a strange bird is  seen 
flying with a flock of to-

necessary in all other liqu .u air machines. But 
the production of liquid air is a matter of  small 
moment unless some means for preserving it can be de
vised. This has been provided by Messrs. Ostergren 
and Berger in their receptacle for liquid air, Fig. 3, 

upnn which thp, claim has been allowed in the United 
Stat es Patent 0 lic". Numerous forms and sizes of 
these receptacles have been designed for special uses. 
The largest one built up to this time has a capacity of 
40 gallons. Our illustration shows one which will hold 

valuable as data for future operations, will be watched 
with much i nterest. 

O llr illustrations were made by o ur own photo
graph er during and after the close of the trial run. 
Messrs. Ostergren and Berger are to be congratulated 
for putting up a complicated plant, which has been 
operated successfully with so short a period for ad
j ustment, especially since they had neither of them 
any previous experience in  making or operating l iquid 
air machinery. 

tally different species. 
This field of night study, so full of novelty and in

terest, need not be confined to owners of telescopes, 
for good field glasses will show all but the smallest 
birds. 

• • • • • 
MILDEW is one of the danger signals that n ature 

hangs out. Whenever and wherever it  is visible, be 
on your guard. It means calamity to all organic 
life. The only remedy is unlimited fresh air and sun
shine. 
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Preservation of Photograph ic Material s In a 
Vac u u m. 

Mr. Steffans has suggested the preservation of sen
sitized paper and plates in vacuo as a practical means 
of preservation in the case of articles sent out com
mercially ; an excel lent suggestion and one which 
merely amounts to extend ing to commercial use that 
wh ich has long been done in the experimental labora
tory. Several sheets of paper may be rolled up and 
sealed in an exhausted orange-colored glass tube, and 
even the soldering up of an exhausted tin case is  a 
very easy matter, a method of doing this, which we 
have frequently practiced, bei ng as follows : The t in 
casing must  be so supported inside as not to collapse, 
and all being closed by soldering, except a minuie 
con ntersunk pinhole for exhaustion, the countersink 
is tal lowed, an d a small  bead of very fusible solder is  
laid i n .  A suitable solder is ·Wood's fusible metal, 
cadmium 1.  t in 2. lead 4, bisllluth 7 ; this melting be
tween 60° and 70° Cent igrade. To exhaust the air and 
at the same time fuse the bead of solder is a very easy 
matter. A small glass bel l jar, rimmed with India 
rubber and connerted with the air pump, is pressed 
down on a flat surface, and at the right moment a 
pointed copper soldering bit, which passes through a 
stuffi ng box, is brought down on the bead of solder. 
The whole question merits the attention of those who 
pack photographic goods, especially  for export. In 
practice, the soldering bit wou ld be h eated electrically 
or by steam , and it  must be remembered that a tem

perature below the boiling point of water is sufficient 
if the above mentioned solder is  used. -Amateur Pho
tographer. 

. �  . . . 

A NEW TYPE OF ROTARY ENGINE. 
In the engraving annexed we present two views of 

a novel rotary engine, driven by the action of a vol
ume of water impel led against the piston by steam 
jets_ Fig. 1 is a partial vertical cross section of the 
engine. Fig. 2 is  a vertical longitudinal section , cer
tain parts being omitted. 

The casing of the engine has a central chamber i n  
which t h e  piston turns, and two water chambers on 
each side of the central chamber. The four water 
chambers com municate with the central chamber by 
m eans of throat tubes, and with a condenser by means 

of pipes, the same quantity of water being, therefore, 
constan tly circulated through the casing. The water 
cham bers com municate with valved rel ief passages ex
tendin g parallel with the throat tubes, and serving to 
prevent back pressure against the piston. Above and 
below the piston two by-passes .are located, each con
trolled by a two-way valve. These by-passes serve to 
regulate the action of the piston. Steam nozzles ex
tend into the throat tubes and communicate with the 
arms of a mai n steam-feed pipe having two branches, 
each of w h ich feeds t wo of the four arms. Each pair 
of arms is  connected by a t wo- way yalve by means of 

which the steam may be thrown into any one of the 
arms or cut off entirely. The two yal yes are connected 
to move i n  unison by means of a connecti ng rod. 
Through the steam nozzles and throat tubes val ved 
exhaust tubes pass, which carry off an amount of wa
ter equal to the steam condensed. The various valves 

SCOTT'S ROTARY ENGINE. 

of the relief passages, by-passes, and pipe-arms are 
controlled by an arrangement of crank arms and levers, 
as sho w n  in Fig. 1. 

Assuming the valves to be adj usted, as shown in Fig. 

1, then the active steam nozzles and water chambers 
w i l l  be those at the upper left hand and lower right 
hand corners. The steam passing through the nozzles 
mentioned w i l l  draw the water from the corresponding 
water chambers and impel i t  against the p iston i n  
opposite directions. T h e  back -pressure produced b y  
t h e  action o f  t h e  steam o n  t h e  water canses a quantity 
of water to be forced i nto the exhaust tubes-a quan
tity equal to the amount of condensed steam. The 

J ( ieutifi( �meri(au. 
four nozzles and water chambers , it will  be observed, 
work in diagonally opposite pairs. The engine is re
versed by means of the valves in  the steam-pipe arms 
and the rel ief passages. '1'he inventor of this engine 
is  Mr. James Scott, 73 Motomachi, Hadokate, Japan. 

. .  , .  

AN APPARATUS FOR DARNING STOCKINGS. 

A machine for darning stocki ngs and other fabrics 
has been i nvented by Mrs. Hannah C. Haman n , of 
3535 Half Howard Street, Omaha, Neb. , w hich machine 
is so constructed that the w ork done is  the equivalent 
of a weave, the darned or mended portion being equally 
smooth on both sides. 

Fig. 1 is a perspective yiew of the device, and Fig. 2 
is a lon git ud i n al section. 

The apparat us consists of a main fra Ille, P, and a 

A DARNING MACHINE. 

frame, E, piyoted to an auxiliary frame riveted to the 
main frame. 

. 
At its front end the main frame, P, i s  

provi ded w i t h  a cross-bar having a series of upwardly 
projecting teeth, coinciding i n  position and nu mber 
with teeth formed on a back piece of the auxi l iary 
frame. Notched fin gers, D, proj ect vertically up from 
the bottom of the pivoted frame, E. From the h inged 
cover plate of the frame, E, notched fingers, C, extend 

downwardly, corresponding i n  number and location 
with the fingers, D. In connection with the main 
frame, P, a block, G, i s  employed. 

In using the device, a square opening is  made in the 
portion of the stocking to be darned ; the b lock, G, 
is passed into the stocking so that the upper face will  
be beneath the opening i n  the stockin g, and is  forced 
upward into frictional engagement with the main 
frame, F. A warp-thread is then th readed on the 
teeth of the main frame and of the  auxiliary frame, in 
the manner shown in the i l lnstrations. The loose end 
of the warp-thread is  passed through the eye of a 
n E'edle, and the needle is passed t hrough the perfect 
portion of the fabric adjacent to the openin g, and 
u nder two strands from the inside to  the outside of the 
fabric. The t hread is  then carried back over one 
strand and returned again under t wo strands, the 
operation being repeated until  the end of the opening 
to be closed is  reached. T h e  pivoted frame, E, is now 
al ternately raised and lowered so as to produce a 
changing shed in the arrangem ent of the warp-threads. 
The needle is  passed between the upper and lower 
threads of the shed, alternately from one side to the 
other as the position of t he warp-threads is changed, 
the th read attached to the needl e  and form ing the 
cross or weft-threads being carried forward. Each 
time the needle passes back and forth bet ween the 
separated w arp-threads it also passes through th e 
edges of the open i n g. T h e  thread is drawn properly 
i n  place to close the openin g and present a surface per
fectly smooth on both sides . 

... . . .  . 

An American Bl u e  Grot to. 

Many of the beautiful phenomena seen at the cele
brated Blue Grotto of the island of Capri are repro
duced on a small scale in a cavern at Lake Minnewaska, 
New York. Th is lake is situated on the Shawan gunk 
range of mountain s  at an elevation of about 1. 700 feet. 

The cavern is formed by several huge rocks of white 
quartzite overhanging the water so as to form a com
paratively dark hole, and the space between the under 
side of the sloping rocks and the water varies from 
about two feet to not more than t wo i nches. 

The cavern faces the south west ; it is very i rregu lar 
in shape, and at otie point the roof and walls reyerberate 
in response to a deep bass note. The water just at the 
entrance to the cavern is 33 feet deep, and two or three 

feet away, 40 feet ; i t  is  very transparent at consider
able depths. As the rocks overhan g so close to the 
water, the optical effects can only be seen by a swim

mer, and it was while swimming alon g  the shore th at 
H. Carrington Bolton d iscovered the American Blue 
Grotto three years ago, and described the same i n  
Science. A s  one approaches the mouth o f  t h e  cavern 
the bluish color of the water is noticeable, but the 

beautiful effects are best seen by entering the opening 
and looking outward toward the light. 

The water varies i n  color from Nile green through 
turq noise blue and sky blue to deep indigo blue, and 
in all these shades exhi bits the silvery appearance, 
when agitated, characteristic of the grotto at Capri. 
A body immersed in the water has a beautiful silvery 
sheen, similar to the reflection of moonlight. The 
water has these colors at all  hours, but they are strong
est when the sun is in the zenith ; late in the afternoon 
the slanting rays of the snn enter the opening and 
light up the cavern, greatly diminishing the optical 
effects. 

Another pleasing phenomenon must be mentioned. 
Just below the w ater l ine, where the rocky sides are 
lapped by the waves, the white quartzite exhibits a 
bri lliant siskin-green hue ; this bright color is limited 
to a space about three or four inches below the level 
of the lake and to certain walls of the cavern. The 
bare arm immersed i n  the water partakes of the green 
color when the l ight is  reflected at one angle, and of 
the silvery blue color at another angle.-Science. 

. ' . '  . 

AN IMPROVED SASH-BALANCE. 

A patent h as been granted to Joseph A. Manahan, 
of 23 East 129th Street, Manhattan, New York city, 

for an ingenious mech anism by which a window can be 
automa,tically operated. 

Of the accompanying i l lustrations, Fig. 1 is  a front 
e levation of a window with the mechanism appl ied, 
parts  bei n g  in  section ; Fig. 2 i s  a section show ing a 
detail ; Fig. 3 is a section of a locking device employed ; 
Fig. 4 is an enlarged view of the bracket for the lower 
sash. 

To d iagonally opposite corners of the two sashes 
brackets are secured, each prov ided with a vertical 
locking· rod and a projflcting guide- arm moving on a 
guide-rod . Coiled around each guide-rod is a spring 
which acts against the corresponding guide· arm. Each 
locking-bar slides longitudinally th rough a lock or 
clutch (Fig. 3) which consists of a sleeve having a 
longitudinal bore and a transverse cut. In the trans
verse cut a pi vot is  placed which has a perforation 
corresponding with the vertical bore of the lock, so 
that the locking-bar passes through both lock and 
pivot. The locking-bars are normally locked because 
the pivot is slightly turned or jammed in the lock by 
the action of the spring-pressed lever (Fig. 2). When 
the lever is  thus held at an angle, the vertical bore of 
the lock is  out of alinement with the perforation in 
the p ivot, for which reason the locking-bar cannot 
move up or down, but is  j ammed i n  fixed position. 

In Fig. 1 the sashes are shown in  closed position. 
When it is desired to open either sash, the proper 
button is pressed against its spri n g  so as to turn the 
pivot in the lock and release the locking-bar. The 
coiled spring will  then open the sash. W hen the 
proper elevation has been reached, the lever is allowed 
to spring back to hold the locking-bar. A slit is  cut 
along the window-casing for the passage of the brack
ets and thei r guid e-arms and rods. The closing of the 
sashes is effected by hand. 

The bracket shown in Fig. 4 differs from the upper 

MANAHAN'S SASH-BALANCE. 

sash bracket, only i n  havi ng a depending shan k, a con
struction due to the position of the bracket. A m e
chanism of the character described is particu larly ap
plicable to car windows. 

.. . . . .. 
UTOPIA i s now known to be located at Orsa, in 

S weden. The com mun ity has, i n  course of a gen era· 

tion, sold $4,600, 000 worth of trees, an d by means of 
jud icious replanting has provided for a s imilar in come 
every thirty or forty years. In consequence of this 
commercial wealth there are no taxe-.  Railways, tele
p hones, etc. ,  are free, and so are school-houses, teach

ing, and marty other things_ 
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THE RECONSTRUCTED CRUISER " CHICAGO." 
The good work of reconstructing the older ships of 

the United States n avy is m aking fair progress. Not 
only are we constantly adding new ships to our navy, 
b ut we are gradually reconstructing the earlier vessels 
of the new navy. The " C hicago," one of the first of 
our steel w arships, launched in 1885, was recently 
placed in  commission, after an overhauling and recon
struction that has practically made a new ship of her. 
Fortunately, the lines of the ve�sel are excel lent for 
speed and the material and construction of her hul l  
are both first- class and fully warrant the  large sum of  
money that h as been expended i n  improving her  speed 
and fighting po wer. 

There is someth ing very pleasing in the thought 
that this vessel. the first large steel warship and the 
fi rst flagsh i p  of our modern navy, has been given a 
new lease of l i fe, aud t hat it has been found possi ble 
to make s nch changes i n  her motive power and arma
ment that she is able to rank fairly well with cruisers 
of her displacement that were not built nntil fully ten 
years after the " C h icago " had been designed. 

It is gratifying to know that a s imi lar overhauling, 
not quite so complete, perhaps. but still very thorough, 
is being carried out and is nearly completed on the 
" Atlanta " (a cruiser built at the same time as the 
. .  C hicago ") ,  and that as soon as the exigencies of the 
service will  permit. the " Boston," sister ship to the 
" Atlanta, " wi l l  be also rearmed and improved. 

'.rhe " Chicago " under her new lease of life carries 
very l ittle of the origi nal material that was put into 
her at the t ime of her first construction. Indeed, it 
may be said that the mere shell of the vessel is all that 
remains of the wOl'k done in Roach's ship building 
yard. I n  the first place her engines and boilers are en
tire ly  new, and are of an improved and thoroughly 
modern type. Her protective deck, which fOl'lnerly 
extended merely above the vitals of the ship (the en
gine and boiler rooms), has n o w  been carried forward 
and aft to the stem and stern, so as to make a con
tin nous armored protection throughout the ship. And 
not only the main engines, but all  the various auxil
iaries with their stearn piping and general fitt ings, are 
entirely new. In the armament only the h eavy 8-inch 
gu ns have been retained. '.rhe whole of the battery 
of slow-fire guns on the gun deck has been replaced by 
a battery of fourteen 5-inch rapid-fire guns of t h e  
latest navy type, a n d  t h e  secondary battery o f  6 -
pounders a n d  l-pounders has been disposed t o  s u i t  the 
improved arrangements of the superstructure and the 
fighting tops. 

The great change in the outward appearance of the 
vessel is  due to the alteration in her rig. When she 
retnrned from her last crnise she carried her familiar 
bark rig, with heavy yards on the fore and main masts 
and a complete bowsprit and j i b  boom. The yards and 
j i bboom have d isappeared, and with them the main
m ast, so that the ship now carries two masts (fore and 
main mast) of the usual military type, with a fighting 
top on the fore-mast in  which are  carried two 1-
ponnder guns, and j nst below the fighting top a 
searchlight platform, which is sponsoned ont in f!'Ont 
of the mast. There is a small signal yard on each 
mast and a gaff on the main- mast. These changes i n  
her rig, together w i t h  the lengthening o f  the smoke
stacks, which now extend some eighty feet above the 
grate bars, have completely changed the appearance 
of the " Chicago ,"  and have given her a much more 
ship- shape and businesslike appearance j udged by the 
modern standards of warship design. 

The most important chan ges in the ship are, of 
course, those which have been made in the motive 
power, as may be j udged from the fact that the horse 
power has been raised from 5, 000 to 9, 000, and the speed 
from about fifteen up to eighteen or pussibly to eighteen 
and a half knots an hour. The machinery of the original 
ship was of a curious and cumbersome type. It con
si sted of t wo heavy compound engines, the cylinders of 
which were connected to overhead, ath wartship, walk
ing beams, which ser ved to drive the crankshafts on the 
opposite side of the vessel . Thus the starboard cylinders 
drove the port screw shaft, and vice versa. The boilers 
were even more out of date, if that were possible, than 
the engi nes. They were of the externally fired return 
tube cyl indrical type, the furnaces being bricked up 
aroun d  the outer shell. The boilers h ave been replaced 
by six Babcock & Wilcox water-tube boi lers and four 
Scotch boilers. With a view to testing the merits of 
nickel steel for boiler construction, one o f  the Scotch 
boi lers was built of this material, and if  the results in 
respect of corrosion and general d urability are satis
factory, it is probable  that nickel steel wi l l  be largely 
adopted for boiler construction. The greater tensile 
strength of the alloy, as compared with common com
mercial steel, will enable a considerable reduction to 
be made in the total weight of boilers for a given 
horse power. The Babcock & Wilcox boilers average 
about 64, 200 pounds in weight, with all attachments, 
but no water. The weight of water is 11 , 930 pounds ; 
the total heating surface for the six boilers is 14,700 
square feet, and the total grate area is 360 square feet, 
while the pressure for both types of boilers is 180 
pounds. The average weight of the Scotch boilers, 

empty, is 81,400 pounds ; the weight of water is 40,430 
pounds, the total heating surface is 8,562 '6 square feet, 
and the total grate area is 273 '52 square feet. It is  in
teresting to note that the weight of water used in 
the Scotch boilers is over three times as great as that 
used in  the boilers of the water-tube type. The total 
heating s urface of all boilers is 23,352 '3 square feet, and 
the total grate surface is 633 '52 square feet. 

The ship is  driven by twin-scre w horizontal tri ple
expansion engines, the engines being slightly inclined. 
The h igh pressure cyl inder is 33% inches in diameter, 
the intermediate 50% i nches, and the low pressure 76 
inches in diameter, the common stroke being 40 i nches. 
All the valves are of the piston type, there being one 
single piston valve for the high pressure and two each 
for the intermediate and low pressure cylinders. The 
total indicated horse power is  9, 000. The engi nes are 
in two separate water-tight compartments, the cylin
ders being on one side of the center line of the ship,  
and the screw shafts on the opposite side. Thus the 
starboard engine, or the engine driving the starboard 
propeller, has its cylinders lying on the port side of the 
ship, while the port engine has its cylinders lying on 
the starboard side. 

The  shi.p is provided with a well-found machine shop, 
in which motive power is furnished by a Greenfield 
vertical engine. The tools consist of two l athes, two 
drill presses, one shapeI'. one emery grin dstone, and 
various machine shop etcetera, besides a well - found 
hench for vise work. 

The system of venti lation has been well worked out. 
The engine room is ventilated by both exhaust and 
forced blowing and the ship ventilation is arranged on 
the same system. The ship is provided with an Allen 
dense air ice machine, connected to a freezing box and 
a cold storage room. The coil also passes through the 
scuttle-butts to provide cool drinking water for the 
cre w. 

Of almost equal importance to the radical changes 
which have been made in  the motive power is the ex
tensive rearmament of the ship w h ich has taken place. 
T.he old 8-inch guns which are carried in sponsons on 
the mai n deck are retained. They are thoroughly 
serviceable weapons of the same type as those which 
did good duty at the battle of Manila Bay on the 
" Baltimore."  The gun deck broadside battery of five 
slow-fire 6-inch guns and four slow-fire 5- inch has given 
place to a battery of fourteen 5-inch rapid-fil'e guns. 
To keep pace with the increased demand for ammuni
tion by the rapid-fire weapons, new electric ammuni
tion hoists have been b uilt into the ship. They are of 
the endless chain pattern and are capable  of putting 
the ammunition on deck considerably in  excess of the 
ability of the guns. 

An interesting i nstallation on this ship is the syste m 
of hydraulically operated watertight bulkhead doors 
invented by Mr. W. B. Cowles of the construction de
partment of the  United States navy. This device, 
known as the " long arm " system, secures doors 
which will open and close again tightly under a head 
of water, and they will close tightly through a door way ' 
full of coal. All the doors can be actuated by a single 
operator, who from his station on deck can move any 
single member of the system. The advantage of this 
concentration of control i n  case of flooding through at
tack by the ram or torpedo is ob vious. An i l lustrated 
description of the system as carried out on the " Chi
cago " will  be found in the SCIENTIFIC AMERICAN for 
June 25, 1898. 

The extensive structural changes in the " Chicago " 
were carried out u nder Naval Constructor Bowles, and 
the machinery was i nstal led under the superintendence 
of A. F. Dixon, chief engineer of the ship. 

. . . a .  
OUR LATEST BATTLESHIP, THE " KEARSARGE." 

About the time this article appears our latest batt,le
ship, the " Kearsarge,"  is expected to arrive at t he 
Brooklyn navy yard, where she wi l l  enter drydock 
preparatory to undergoing her speed trials off the 
Massachusetts coast. 

The " Kearsarge " and h er sister, the " Kentucky,"  
wil l ,  in  some respects, be the most interesting vessels 
of the new navy ; for apart from the fact that they wi l l  
represent the latest efforts of the Bureau of  Construc
tion and Repair and our leading sh ipb uilders, the ves
sels possess peculiar interest on account of some 
decidedly novel features i n  their  design and con
struction. We refer to the manner in w hich the main 
and intermediate batteries are carried, the method of 
m ounting them being known as the double-decked 
turret system .  The system can best be understood by 
comparing it with the plan adopted in the case of the 
" Io wa, " the latest of the large battleships completed 
for our navy. In the " Iowa " the main battery of 12-
inch guns is  carried on the center line of the ship, two 
of the guns i n  a turret forward, and two in ahother 
turret aft. The intermediate battery of 8- inch guns is 
carried in four turrets at the four angles of the central 
armored citadel ,  amidships. As there are two of these 
guns in each turret, the intermediate battery is seen to 
be of a very formidable character. 

This arrangement of the main battery in fore and aft 
turrets, with the turrets of the intermediate battery 

39 
flanking it, the two 8-inch forward turrets being aft of 
the forward 13-inch turret, and the two after 8-inch 
turrets being forward of the after 13 - i nch turret, also 
characterizes th e three ships of the " Oregon" class . 
It provides an unusually powerfu l " end-on" fire, t h e  
concentration ahead or astern being, in  t h e  case of the  
" Iowa, " two 12-inch and four 8-inch, and in the case of  
the " Oregon" two 13-inch and four 8 -inch guns. In  
the gun trials of the " Oregon" type, however, it was 
found that in fi ring ahead, the blast of the 8-inch guns 
affected the officers i n  the sighti ng-hoods of the 13 - inch 
turrets, if the former were fired c loser than within loa 
of the longitudinal axis of the ship. This difficulty 
has been overcome in the case of the " Kearsarge" and 
" Kentucky" in a novel and somewhat dahng m anner. 
Four of the 8 - inch guns were thrown out altogether 
and the remaining four were mounted in two turrets, 
which were superim posed upon the roofs of the 13-
inch turrets, in the manner shown in our engraving. 
By this distribution, not only were the defects of inter
ference overcome, but a more efficient al l-round fire was 
obtained. Though only half the number of 8-inch 
guns and turrets is employed, the all-round fire from this 
caliber is better than is possible in the earlier battle
ships; for on the broadside it is the same, and dead
ah ead fire is now possible without mterference with the 
13-inch gun posit ions. The 8- inch turrets have been 
changed from the original designs so as to enahle them 
to be trai ned independently of the 13-inch turrets-a 
most i mportant modification. 

As regards the rest of the armament, the principal 
change is the substitution of a secondary battery of 
fOl1l'teen 5 - inch rapid-fire guns in place of the four 
6 - inch guns of the " Oregon " or the six 4-inch gouns of 
the " Iowa." So large a battery cal ls for a large sup
ply of ammunition and a wide area of armor protec
tion, but the th rowing out of four 8- inch guns and two 
turrets placed a large amount of weight at the naval 
architect' !! disposal, which he was able to use advan
tageously i n  a po werful secondary battery. The great 
rapidity of fire in the 5-inch battery gl'eatly outweighs 
the heavier  weight of the 8-inch guns which it in  part 
displaces. In sixty min utes' fighting one broadside of 
seven 5-inch guns could fire fifty-six shells weighing 
in  the aggregate nearly 3, 000 pounds at a velocity of 
2, 300 feet per second, the total energy of which would 
be equal to 102, 704 foot-tons, s ufficient to lift the ship 
itself 9 feet bodi ly into the air. The accompanying 
table shows the broadside discharge : 

BROADSIDE DISCHARGE OF THE " KEARS A.RGE. "  
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.. .  o 1j  "' .... ::e � fz1 � 8 e>  E-<I"I " "  Enemy. 

Z REI >- r:Il I"I� � .- �  
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4 13 1 ,100 2.100 3.3,627. 134,508 3N Belt and main turrets. 
4 8 250 2,150 8,011 32,044 2l'6 Conning tower and case-

ment armor. 
7 5 50 2,300 1,834 12,838 13'0 Thin armor, "UVerstruc-

ture, and nnarmored 
ends. 

These t wo fine ships were constructed at the exten
sive shipyard of th e Newport News Shipbuilding Com
pany. They are identical in  all respects, h aving been 
built from t.he same set of drawings and speciflcations. 
The " Kearsarge " is named after the famous wooden 
steam frigate (shown i n  the smal ler view on the front 
page) which met and san k  the . .  Alabama " off Cher
bourg toward the close of the Civil War. 

The pri ncipal dimensions of the new ship are as fol
lows : I,ength, 368 feet ; beam, 72 feet 2� inches ; 
mean draught., 23 feet 6 i ne-hes ; displacement, 11, 525 
tons. The protection at the waterline wil l  consist of a 
belt of Harveyized steel, which tapers amidships from 
16% inches at its upper edge to 9% inches at its bottom 
edge. It is 7% feet deep, 3 feet being above and 4% 
feet below the waterl ine. This belt maintains its full 
thickness, as given, throughout the wake of the engine 
and boiler space and tapers gradually to 4 inches at the 
bow. Astern, it reaches to a point aft of the after bar
bette. Above this belt is a flat deck 2%; inches in thick
ness, which extends over the engin e  and boiler spaces. 
It is continued forward to the bo w and aft to the stern 
in a curved or turtle-back form.  A bove the armored 
deck the sides are protected by 5% inches of Harvey
ized steel to the level of the main deck, and this armor 
is also continued to the level of the superstructure 
throughout the whole length of the central c itadel. 
There are heavy armored bulkheads exten ding ath wart
ships from side to side, which inclose the  bases of the 
barbettes. The secondary battery with i n  the citadel 
is also protected by 5%- inch transverse bulkheads. 
The 6-pounder battery of twenty guns is disposed 
eight on the berth deck and twelve on the su perstruc
ture deck, while the six l -pounder guns are placed in the 
military top!'!. The vessels each carry fou l'  torpedo tubes. 

Taken altogether, the " Kearsarge " and her m ate 
will  form a very po werful addition to the United States 
navy. Of course their speed seems slow when it is 
remembered that some foreign navies are building 
ships of nineteen and twenty knots speed, but this de
fect is,  perhaps, som ewhat compensated for by the 
powerful armor and a.rmament which cha.racterize 
these two vessels. 
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LIFE BUOY DESIGNED BY REAR-ADMIRAL 
HICHBORN. 

The Franklin life buoy, a unique invention of Rear
Admiral Hichborn, is now in use, not only on all vessels 
of the U nited States navy, but [also to a great extent 
on the vessels of all considerable naval powers. Like 
all other useful inventions, it is simple in principle, 
being a hollow air-tight, metallic ring, provided w ith 
two automatic torches which make it possible to 
locate the buoy at night. The torch staffs are so 
pi voted to the ring that they will lie in the same 
plane and stow n eatly against the side of the ship as 
shown in the smal ler i l lustration when the buoy is not 
in use ; but when it is dropped, they assume, by virtue 
of the weight of their lower ends, a vertical position in 
the water, thus raising the signals above the surface. 
Each torch staff is fitted with ·a chamber at the lower 
end containing calc ium phosphide, a chemical which 
ignites by contact with the water. When the buoy 
is dropped, the seals of these chambers are broken 
automatically, and admission of water permitted, and 
the gases of combustion ascend and produce a large 
flare at the top, the combustion being so regulated 
that there is no danger of over-heating. The flotation 
of the buoy is sufficient to sustain three men, the cen
tral space accommodating one in a sitting position, 
supported by a chain which crosses the opening, as 
sho wn in the second illustration_ Generally two of 
these buoys are hung near the stern, where they can 
be most easily dropped entirely clear. The most strik
ing test of their efficiency in our service occurred on 
the il l-fated " Maine, " about a year before she was 
blown u p  in Havana Harbor. On the morning of 
February 6, 1897, in latitude 34° north and longitude 
75° 42' west, a position a little south of Cape Hatteras, 
the  .. Maine " was breasting a terrific storm, such as 
would have tried the seaworthiness of the staun chest 
ship. In executing an order, Gunner's Mate Chas. 
Hassel and Seaman Kogel were washed overboard. 
The two buoys were immediately dropped, and Hassel 
was seen to reach one of them, but Kogel seems to 
have been stunned, for he made no apparen t  effort to 
save h imself. Seeing this, Landsman W ill. J. Creelman 
j umped overboard, and made a futile attempt to rllscue 
him, and after fai l ing succeeded in reaching the same 
buoy to which Hassel already clung. In the mean
while, the port life-boat manned by a volunteer crew 
under command of Cadet Walter Gheradi was lowered, 
but it was soon found that in the terrific sea, it was 
quite impossible to reach the i mperiled men with the 
boat, and the crew were hauled aboard by l ife lines, 
the boat being abandoned. By this time the two men 
on the buoy had been lost sight of ; but their bearings 
had been kept, and when the ship steamed in their 
direction, the torches were soon sighted through the 
blinding mist of rain,  and by the most skillful hand
ling the t wo men were safely hauled over the 
bow and landed on deck, so little inj ured by 
their ad venture that both returned to duty the 
next day, one of them, Hassel, only to pel'ish 
in the terrible catastrophe of the following 
year. Creelman is now a gunner's mate on the 
" Iowa. " 

• I • • • 
An Alaska Geyser Region. 

BY E. HAZARD WELLS. 
A remarkable geyser region exists in Alaska 

n ear the head of the Copper River, according 
to the statement of Capt. W. R.  Abercrombie, 
United States army, who spent last summer in 
that locality conducting government explora
tions. The Captain was recently in Seattle 
outfitting for another expedition to the Copper 
River and furnished the writer with the follow
ing statement : 

.. The  geysers lie between Mt. Sanford and 
Mt. Wrangell, near the head of the Copper 
River. Great puffs of steam shoot into the air 
from a point about mid way between the two 
peaks. When I stood upon one of the foothills 
of Mt. Sanford last August, I could see the 
steam b lown upward from wany points with 
great energy. The countl'Y was frightfully 
broken and it was impossible to distinguish 
the spots froIIl which the jets arose. I feel 
certain, however, that there are giant geysers 
at work there, as the jets had the typical pulsa
tion of the geysers of the Yellowstone. I be
lieve that those of the Mt. Wrangel l district are 
much the largest of any on the continent, j udg
i n g  from the quantity of steam thrown out. 

" As I looked off over the forty mile gap 
between Mt. 8anford and Mt. Wrangell, a mar
velous sight met my eyes. Mountains jagged 
and angular thrust their needle-like points 
upward in all directions out of masses of ice and lava. 
Not a vestige of forest or green vegetation coul d  be 
seen. It was the wildest, weirdest sight that I ever 
beheld. In the distance loomed the imposing circular 
cone of Mt. Wrangell, with clear-cut, even-rimmed cra
ter. There was no fire nor smoke to be seen. On the 
contrary, the mountai n  appeared silent and cold. I 
know that it has been the popular supposition that 

J ( iru tifi(  �mrri(au. 
Mt_ Wrangell is an active volcano, but I believe that 
to be a m istake. The geysers that lie between Wran
gell and the Copper River h ave given rise to the error. 
The steam from them rises in a d irect line between 
Copper Center, on the Copper River, and Mt. Wran
gell ,  prod ucing the ocular illusion that the crater itself 
is throwing out steam. 

" It is my belief that no human being could cross 
the tempest-tossed region lying between Mt. Sanford 

THE LIFE BUOY SUSPENDED FROM SIDE OF SHIP. 

and Mt. Wrangell, w ith its frightful chasms, broken 
lava beds and glaciers_ No m an to my knowledge has 
ever reached Mt. Wrangell, although SOIIle thirty pro
spectors had penetrated to Mt. Sanford when the gov
ernment party of w hich I had charge reached the spot 
last summer. I do not believe that there is any way 
to get to Mt. Wrangell except posaibly from the north 
neal' the extreme head of Copper River. Men must 
carry in supplies or starve. The country wil l  not yield 
game, except an occasional bear or mountain sheep. 
There are some enormous bears in the immediate 
vici n i t y  of Mt. Sanford, which resemble the noted St. 
El ias grizzlies. 

" One that I encountered nad black fur with silver 
tips, a brownish face, and weighed fully 1 , 800 or 2, 000 
pounds. He was a monster in every sense of the word. 
When fired at, he ran off through a canyon. 

" The immense lava beds which lie to the north west 
of Mt. Wrangell  present a strange appearance. The 

FRANKLIN LIFE BUOY IN OPERATION AT NIGHT. 

stuff is dark colored and apparently granitic and is  
tossed about i n  great chunks and slabs, some of them 
as large as houses. The lava gl'adually disappears 
u nder an ice cap as it approaches Mt. Wrangell ,  from 
which it evidently was thrown out. It would be an im
possibility for any one to cross the lava beds. 

" One thing that struck me forcibly was the large 
amount of mineral-bearing quartz cropping out around 

Mt. Sanford, and, in fact, throughout the entire upper 
Copper River country. Up to the time that I left 
there last fall, little genuine prospecting had been 
done by miners, owing to the difficulty of getting in  
supplies. Men had to carry their stuff upon their 
backs. After I have cut through the military road 
this year, things will be different. I believe that the 
Copper River runs through a rich mineral belt_ 

" There are five large mountains in a group near the 
head of the Copper. They are Mt. Sanford, Mt. Drum, 
Mt. Tillman, Mt. Wrangell and Mt. Blackburn. These 
range in height from 12,000 feet upward. No exact 
measurements have ever been made. I do not know 
whether Mt. Wrangell is higher or lower than Mt. St. 
Eilias, but it is certainly much h igher than any other 
peak in central Alaska, with the exception of Mt. 
McKinl�y. 

.. So far no prospectin g  has been done upon the up
per Tanana River, near where it approaches the Cop
per_ No boats succeeded last summer in ascending the 
Tanana, which is one of the largest tributaries of the 
Yukon. I was not able to j udge of the mineral possi
uilities of the Tanana, not having i nvestigated the 
stream very far. I do know, however, that the upper 
Tanana runs t·hrough what is at present the best game 
country in Alaska. There are thousands of moose and 
caribou there. 

" My work this year will not be so much of an ex
ploratory nature as it  was last year, but I expect to 
secure considerable new data, which wi l l  be utilized, 
in all probability, in  the publ ished report of explora
tions in Alaska, which the War Department expects .to 
issue soon after Congress grants an order passing it to 
print. " 

Mt. Wrangell is one of the most i nteresting feat
ures of the North American contin ent. It lies in a 
region difficult of exploration and enshrouded in mys
tery. The Alaskan natives have some superstition 
connected with the " big mountain,"  and refuse to go 
near it. In 1890 I endeavored with three assistants to 
force a passage across Alaska from Forty Mile Creek 
to Mt. Wrangell, by way of the Tanana Ri ver, and 
tried in vain to secure n ative guides at several villages. 
Offers of guns and ammunition were made without 
avail. I was told that no man could go to the mountain 
and live. Pushing ahead, without guides, we ascended 
the Tokio River, then unmapped, and proceeded to
w ard Mt. Wrangell, crossing a tempest-tossed coun
try, which became more and more forbidding as we ad
vanced. It seemed as though primeval nature, gath
ering together all of her gigantic energies, had there 
endeavored to upheave an apex to the North American 
continent. Our provisions finally gave out, and we 
only escaped starvation by eating our one dog and 
roots which were found at various places. We man
aged to get back to the Tanana, and descended that 

river to the Yukon. So far as I know, this  was 
the first and only attempt ever made by an 
exploring party to reach Mt. Wrangell . It can 
be seen from a great distance, owing to its 
extreme height, and up to the present time has 
always been classed among active volcanoes, 
owing to the ribbons of steam or smoke wh ich 
have been discerned rising apparently from its  
crater. Capt_ Abercrom bie, however, has had 
superior opportunities for observation, and h i s  
declaration that giant geysers exist would ac
count for the observed phenomenon and also 
for the superstitious fear of the natives i n  re
gard to this particu lar mountain, which makes 
them u n will ing to approach it. 

Active volcanoes exist in Alaska and volcanic  
phenomena are not  u nfamiliar to  the people 
there, but geysers are not known to exist in 
any other region than around Mt. Wrangell. 

.. 4 • • • 
Liquefying Hydrogen. 

It is  now over twenty years since Raoul Pic
tet, of Geneva, announced the results of experi
ments carried on w ith the object of liq uefying 
that most refractory of all the so-called perma
nent gases, hydrogen,  but up to a week or two 
ago all efforts in this direction were, at the best, 
problematical and unconvincing. Now, how
pver, a grand achievement has been effected by 
Prof. Dewar and his able assistant, Mr. Rober·t 
Lennox_ These investigators, by the undoubted 
liquefaction of h ydrogen,  have put the finish i n g ,  
st.roke on t h e  l i n e  o f  research initiated b y  Fara
day when he first reduced the gas chlorine to a 
liquid. The new agent of scientific research, 
liquid h ydrogen, congeals the . air surrounding 
the containing tube into a snow-like solid, and 
a piece of cork sinks to the bottom when put in 
the liquid ; the temperature at the boiling point 

is 21 ° absolute, or -252°, a temperature representing a 
pressure which is immeasurable. The liquefaction of 
hydrogen is a triumph of theory as well as practice, 
for in face of all the enormous difficulties w hich 
have been encountered, theorists have never d eviated 
one jot from the conviction, which sound reasoning 
long ago showed, that there is no such thing as a per
manent gas.-Knowledge. 
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A MILE IN LESS THAN A MINUTE ON A 
BICYCLE. 

As our readers are aware, it is not the custom of the 
SCIENTIFIC AMERICAN to lend its columns to the an
nouncement or discussion of feats of speed or endur
ance, and it  is only when such performances have a 
distinctly scientific bearing that an exception is made. 

/00 
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and the slow speed at which the few trains that use 
it are switched from one main line to the other, does 
not necessitate any heavier construction. The bicycle 
track, of course, extended the w hole 2!4: miles of the 
course. The mile was measured with an engineer's 
hteel tape u nder the personal supervision of Mr. P. D. 

Ford , the  chief engineer of the Long Island system, 

'00 

41  
tel's o f  a mile i s  n o  easy task, even when the load con
sists of only one car, especiall y  when, as in this partic
ular instance, the first 1, 500 feet of the track is on an 
up grade of 10� feet to the m i le. Aitogether six trials 
were m ac1 e  with three d ifferent engines . The first three 
were made with No. 34, one of the older engines, with 
17 by 24-inch cylinders, and the results were not en

T h e  remal'kable ride recently ac· 
com pl i shed by the bicyclist C. W. 
Mu rphy, however, who covered a 
m i l e  i n  57! seconds , has such an im· 
pOl·tant bearing u pon t he q uestion 

� , . r. 1  y.,G I C Y e u :  5- - - 10- - - 10- <>  I N c H  S C n c  H F E  eN � 
cou mgi ng. The fi rst run over t h e  
llIile w a r;  made in 6 8  seconds, t h e  
second in 67, and the third i n  62 
seconds, while the steam fell from 
140 to 80 and 90 . pounds. Another 
17 by 24 engine was tried.  with the 
result that the steam fell from 140 
to 100 pounds, the t ime of the trials 
being 68 seconds for the first and 65 
seconds for second run.  On the last 
n amed trial Murphy was behind the 
shield and held the pace very com
fortably. It was then decided to 
use a more powerful engine with 
larger boiler capacity, and No. 74, 
w i t h  18 by 24- i nch cylinders, was 
given a tria l .  This is an 8- wheel 
engine of  the American type, with 
68-i nch d ri vers and large firebox 
and heating s urface. The weight 
on each pair of drivers is 35, 000 
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o f  air resistance, w hile the distance 
and t ime were s urveyed and re
corded by such u nimpeachable au
thorities, that the facts are well '0 
worthy of being carefully recorded, 
both for their scien tific value, and 
as data for future reference . 

The Long Island Railroad, at the 
request of Mr. H .  B. Fullerton, who 
is the special age n t  of the road and 
h olds the position of vice-consul of 
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the League of American Wheel men, 
arranged to give Murphy an oppor
tun ity to ride a m i le, paced by a 
locomotive, on a five- mile stretch of 
local track which is used only on 

Pull exerted by bicycle .  Pul l  exer t", 1 by bicycle.  

TEST OF COMMON L'TD RACING 
BICYCLES. 

TEST OF EFFECT OF PARTIALLY 
DEFLATED TIRE. 

special occasions for t he transfer of trains b etween the 
two mai n branches of their system. Murphy, who ib a 
well-known cyclist, has for many years been anxious 
to prove that if fast enough pace could be secured, a 
mile could be ridden within 60 seconds. His remark-
able and, as the event proved, successful attempt 
arranged by the railroad 
company as one of the 
attractive features of 
the State llleet of the 
Leagne of A merican 
Wheelmen, which took 
p lace a few miles fllr
ther up the road, at 
Patchogue, Long Is
land, the railroad com
pan y  running special 
trains to the scene of 
the trial course. 

was 

and was pe;'sonally remeasured j ust before the race by 
Mr. James E.  Sul l ivan, secretary of the Amatenr Ath
letic U nion, who acted as the referee of the trial. 

'l'he pacing outfit consisted of an engine and one 
passenger car, at the rear of which had been con
structed a wind shield of the kind shown in the accom-

pounds, and the total weigh t  of en gine and tender 91 
tons. On the first t dal No. 74 covered the mile in 56 
seconds, the steam fall ing from 180 to 170 pounds , and 
Sam Booth ,  the eng i neer, was satisfied that he could 
take the bicyclist over the course at the speed l'eq uested, 
which was 58 or 59 seconds, or j ust within the minute. 

Th e shield was b uilt 

T h e  accompanying 
plan and profile fur
nished us by the chief 
engineer of the railroad 
show the location and 
grades of the course. 
The measured mile was 
laid off on a straigh t 
and approx imately level 
stretch of road about 2� 
miles in length. Three
q uarters of a m ile was 
allowed on which to 
get u p  speed and half a 
mile on w hich to slow 
up. The bicycle track 
was supported on 2 by 
4-inch ties, which were 
cut to exact length and 
laid on the inner flan ges 
of the rai ls . U pan these 
were laid five 1 b y  1 0 ·  
i n c h  plan l{s, wh ich were 
d ressed all both edges 
alld the upper side, and 

SNAPSHOT OF C.  W. MURPHY DURING HIS RIDE OF ONE MILE IN 57 4-5 SECONDS. 

of i by 3-inch tongued 
and grooved shea th i n g, 
laid over a lig-h t fnl l l J e· 
w ,)rk of 2 by 4 scantl i l lg'. 
It was built flush with 
the sides and ruof of the 
car and ext ended for a 
distance of 5 feet beyond 
the real' of the platform . 
B elow the level of the 
floor of t h e  car p lat
form its sides sloped 
in ward l y until its bot
tom edges were between 
t h e  rails and the board 
track. Projecti ng for
ward below t h e  car plat.
form and e x t  e n d  i n g 
down to with in an inch 
of the track was a plow
shaped projection which 
served to deflect the 
wind, dust, etc. , to each 
side of the shield. The 
latter was t.hus perfectly 
closed at the fron t, top, 
and sides, the on ly en
trance for air bei ng by 
way of the Olle inch of 
clearance between t h e  
sh ield a n d  t h e  traclc 
To enable the rider to 
keep the middle of the 
track a verti cal str i p of 
wood 3 inches in width 
and painted white was 

. laid close together, the abutti ng ends being' arran ged to 
break joint on the ties. The railroad track and road
bed were of the light construction used 20 to 25 years 
ago, consisting of 56 pound rail laid on 6 by 8-inch ties, 
u pon a sand and gravel ballast. The Long Island main 
lines are laid with 80 and 90-pound steel ; but the in
frequent use of the track on which the trial took place, 
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panying illustrations. And j ust here, before we de
scribe the construction of the shield, it  will be as well 
to state that at one time, in the preliminary prepara
tions, it began to be a question as to whether the loco
motive itself could, on so short a track, <1evelop and 
hold a speed of a mile a minute. To sta 
and get up to a speed of a m ile a minute i n  

r t  from rest 
three-q uar· 
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n ailed to the rear or the 
car platform. To prevent his  wheel from touching the 
rear of the shield a fenoer of i -inch round iron pro
j ected rearward ly 2� feet at a height which would 
allow the front wheel of the bicycle to pass beneath it, 
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but would cause the head of the machine to bring up 
against the bar, which was covered with rubber to 
lessen the shock. 

The beginning and' the end of the mile were each 
m arked by large flags, one green and one red, and the 
quarters were marked by white flags, placed on the 
right hand side of the track. The timers, five in num
ber, were all  men who are well- known j udges and tim
ers in  the various athletic gatherings i n  the East. They 
were stationed at the last five open windows of the car, 
and can be plainly seen in the snapshot photograph of 
the ride which is herewith reprod uced. They carried 
split-seconds stop-watches, and each quarter was taken 
by two timers to avoid error. In the only case where 
they differed, the referee accepted the slower time. 

The rider, who i s  twenty-eight years old and weighs 
154 pounds, was mounted on a Tribune racing wheel, 
which weighed 20� pounds, h ad 6�-inch cranks, and 
was geared to 120. For the trial ride, made in 65 
seconds, he had used a 112 gear. On the car were 
Messrs. W. F. Potter, the general superintenden t of 
the rai lroad ; P. D. Ford, the chief engineer ; J. H.  
C um min,  superintendent of bridges and buildings ; 
H. B. Fullerton, who had charge of the trial, together 
with representatives of the press, and several engineers, 
who were interested in the scientific side of the experi
m ent. In pull ing the engine u p  to a mile-a-minute 
speed, the engineer, with one hand on the throttle and 
the other on the sand-lever, gave the cyl inders all the 
steam they could use without slipping the  drivers, the 
throttle being pulled gradually open to one-half with a 
%" cut-off. The acceleration was wonderful ly rapid, an d 
the first quarter of the mi le  was made in exactly 15 
seconds, the last three-quarters being covered in 14.,  14f, 
and 14 seconds, or 57! seconds for- the mile. The average 
speed for the mile was 62 '28 m iles per hour, and for the 
last quarter the speed was 64'29 miles per hour. 

M m'phy liept inside the shield and within a few 
inches of the iron fender bar until he entered the first 
quai·ter, when it  was noticed that he kept falling a 
foot. 01' t wo back and then running u p  and striking the 
head of h is wheel against the bar. He finally fel l back 
about fifteen feet, and rode for the rest of the mile en
tire ly outside the shel l and j ust ahead of a perfect 
maelstrom of dust wh ich whirled and eddied behind 
the shield. Then, as

' 
the mi le  flag was passed, he 

sprinted forward and closed u p  until he struck the 
fender, when he commenced to climb aboard the car, 
as.sisted by those on the platform, the wheel. which 
was held b y  the toe- clips, being dragged u p  with him. 

This was certainly the first time that anyone over
took and boarded a train going at a speed of over 
sixty-four miles an hour. 

In the trial ride of  a week before, it was arranged for 
the rider to back-pedal when the mi le flag was passed, 
the engineer at the same time making a final spurt to 
run clear, thereby allowing the resistance of the air to 
assist the rider in slowing up. This was done ; but, as 
should h ave been foreseen, the violent eddies in  the 
air nearly threw Murphy from his  wheel, and it was, 
no doubt, the determi n ation to stay within the s hield 
on the second attempt that prevented a fatal acci
dent. 

We are informed by the rider that at no time d uring 
the ride was he working up to his full power. All 
went well unti l  he entered the first quarter, when a 
violent vertical vibration set .up in the track, , .  as 
though the boards were rapping the bottom of m y  
wheel ."  At the same ti me, although h e  was rid ing 
" in perfectly s t i l l  or  dead air, " the effort necessary to 
drive the wh eel varied, the effect being as though he 
were rid i n g  over an undu lating instead of a level 
traek. '.rhin king that the track might be less " l ively " 
further back from the train, he dropped back 1 5  feet. 
and here, though a sl ight wind resistance was felt at 
his sides, maki ng harder pedalin g  necessary, the vibra
tion was not nearly so marked. There is no doubt 
that the vibration and undulatin g  sensation were due 
to the n atural elast icity of a light track under the 
rapid passage of a 91 -ton engine_ T h e  rebound of the 
rail joints after the passage of the train would produce 
a rapping effect on the plank track, and the " wave
action " of the  whole track at such a high speed would 
easily have a retarding or allcelerating effect on any
thing so l ight as a bicycle, accordi n �  as the wave 
moved to the front or the rear of the rider. 

In view of the fact that Murphy assures us he was 
not riding up to his fu l l  power, the question arises as 
to how fast a bicycle could travel i f  the proper pace 
were supplied. Probabl y  on a rock- ballasted track, 
la id  with 100 · pound steel, w here the vibrations would 
he great l y  reduced, one of the younger racing men 
w h o  are accustomed to paced riding, or Murphy h i m
!;el f, could cover the mile in 50 or even 45 seconds_ Of 
t he three kinds of resistance to bicycle pl'opulsion, the 
internal friction ano the rolling friction, as is shown by 
the accompanying diagrams of tests carried out by R. 
H. Fernald, M. E. , of the Civil Engineers' Club of  Cleve
land, 0., are very slight in a careful l y  constructed rac
ing-wheel, with the tires inflated to the full limit ; aud 
in the recent trial the most seriou s  resistan ce, that of 
the atmosphere, was enti rely wanti n g. Hence, it is 
pO$sible that Murphy is right when he says that on a 
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perfectly quiet track a bicyclist can foilow any pace 
the locomotive can set for him. It is more a question 
of rapidity of pedal i ng, and a cool head, than of 
strength aud endurance. Although he was using a 
120 gear, equivalent, as we showed i n  the special bicy
cle number of the SCIENTIFIC AMERICAN of May 13, to 
a 10-foot driving wheel covering over 31 feet at each 
revolution of the pedals, the rider was spinning his 
feet at the rate of 2'91 revolutions a second or 175 re
volution .. a m I n ute. 

Without disparaging in any degree the persistence 
and pluck of the  bicyclist,  the most interesting feature 
of the ride is th e  impressive object-lesson it affords as to 
the serious nature of atmospheric resistance on moving 
bod ies, a question which is discussed at some length i n  
o u r  editorial columns. 

. . . .  ., 
C urio Factories. 

A well-known curio expert states that there are fac
tories in Europe for the manufacture of all kinds of 
works of art that are l ikely to attract the collector. 
Modern articles of china are stamped with old marks 
so cleverly that even experts have been deceived. 
Arms and armor are treated with acids which eat 
away the metal, thus produci ng the same effect as the 
ravages of time. Carved ivories are stained with oils to 
make them yellow, and are subjected to heat to make 
them crack. Pieces of furniture have holes driIIed 
to represent the worm holes, and so on, until there 
will i n  time be very little in the way of curios which 
are in themselves really curious. Paris is one of the 
strongholds of this class of forgers, while in Hungary 
there is a factory where Dresden china is imitated in  
a fair manner. There is, however, one safe way, and 
that is  to buy through reputable dealers. Forgeries 
in all works of art very rarely get into the dealers' 
hands. As a rule they are sent to auction rooms. 

Many amateurs h ave an idea that they may pick up 
a priceless work of art or curio for a mere song. That 
is the chance for the forgers. They know all this  and 
work accordingly, and thus the amateur is deceived. 
The spurious curio m akers haunt  out-of-the-way auction 
rooms, w here amateurs look in with the idea that no
body but t hemselves can know of the room in question. 
The sale takes place, and they come away with a gem, 
so they think, and are perfectly bappy until unde
ceived. '.rhere has, curiously enough, in this connec
tion, lately been discovered a disease which eats away 
bronze and gives it a sign of antiquity. All objects of 
antiquity fabricated from metallic copper and its im
portant alloy, made by adding tin in  certain propor
tions, are liable to be attacked by this destructi ve 
corroding affection. S killed artists of these false anti
quities are known to inoculate their reproductions 
with spots of bronze disease. -Pottery Gazette. 

• ' e ,  • 

Telephones of the World. 

I give below, says Edward D. Winslow. United States 
Consul-General at Stockholm, writing to the Depart
m ent of State, statistics in regard to the telephones i n  
use in the different countries o f  t h e  world, which have 
been carefully prepared by the statistical department 
of this government : 

Conntrles. 
Nnmber of 

Instrnmenta 
in Use. 

Sweden (1897) • • • • . • • • • •  , • • •  _ _  • • • • • • • •  ' "  • • • • • •  56,500 
Norway (1897) . • • • . . . • . . . . • • • • • • . . . . . . . . . .  _ . . .  20,678 
Denmark (1895) . . . .  _ _  . . . . • . . • • . _ • . . . .  _ . • •  . . • 10,500 
Great Britain and Ireland (1894) . . . . • • •  _ _ _  • _ _  . •  69,645 
Holland . . . . . . • • . . . . • • • • • • . . . • . . .  _ . . .  _ • •  • •  • • • • 8,000 
Belgium (1895) . • • • • • . • . . . . . . . . . • • • . . . .  . . . • • . .  9,227 
Germany ( 1�96) . • • • • • • • • • • • .  _ . . . .  . . _ . • . _ . . . .  151,101 
Anstria (1896) . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 21:616 
Hungsr!. (1896) . . •  • • • .  . • • • • . . . . • • • • . . .  . _ _  . • 10.2113 
Switz�r and (1897) . • • • • •  • •  • • • • _ _  . • • • • • • • • •  • • •  28,846 
France (1894) . .  _ . . . . . _ . _  . • . . _ _  • • • • . _ . . . . . .  27,736 
Italy (1896) _ • • • • • • . • •  _ . . . . . . _ _  • _ _ _  . • . • • • • • • • • 11,991 
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Ja�an . . . . . . . . . . . . . • . . . . . . . . • • . • . _ . .  . . . . . . . .  3,� Ph Ilppincs . . . . . . . ' "  _ . . • . .  _ _  • • • • . . . .  • . . . • • . •  ""'" 
Algiers . _ . . • . • . _ . . • • • • • • • • • • • • . . . . • • • • . .  _ . . . . .  335 
Tu nis . . . . . . . . . • _ • • . . . . . . . . . • . • . .  _ . . . _ . .  , .  200 
United Stares (18961 . . . . . . . . ... .. ... . . ....  . . • 772,627 
Cuba . . .  . .  _ . .  _ . • • • • • • • • .  _ . . . . . .  . . . . . . . 1,818 
Canada (1898) . . . . . . . . .  _ . . _ . . • . .  _ . • • • • . . . . • • . • •  38,500 
Mexico ( 1896) . _ • • . _ _  . . . _ . . . . • • • • • • • • • • • • •  _ . . .  9,000 
Urnguay (1896) • • • • • • • •  _ . . . . . . . . . . . . . . .  . .  . . . .  11,269 

Total, including 9 countries not mentioned. .  1,288,163 

. . . , . 

Distance 
Covered. 

Miles. 
74,568 
38,481 

9,321 
83,401 

4,911 
16,286 

147,093 
46,375 
17,940 
47,594 
63,230 
13,049 
14,282 
40,891 

5,282 
,,92 
224 
�81 

8Il5,71 1 
1,181 

44,020 
1 1,1<1)7 

8,117 

1,509,499 

A VermlforlD Appendix Co ntaining a Minute 

Piece o f  Done. 

Dr. Charles Phelps reported this case before the 
Society of Alumni  of Bel levue Hospital . He statecl, 
says 'rhe New York Medical Journal, that the attack 
h ad begun eight days before, but the patient h ad not 
com e under his  observation u ntil three days before the 
operation. A small abscess had been found and evacu
ated . A perfectly smooth mass, feeling like a kidney, 
h ad been broug-ht into the wound, and had been found 
to contai n the appendix. Within this appendix was a 
minute piece of bone. The irritation produced by this 
foreign body had resulted in  the production of this 
mass of inflammatory eXudate. Some surgeons, he 
said ,  maintai ned that they had never found a foreign 
body in their eases ot appendicitis ; he had found them 
quite freq uently, but this was the most minute one 
that he had met with. 

Dr. Robert T. Morris said that usually the things 
which were called grape seeds, etc., proved, ou search-

ing microscopical and chemical examination,  to be 
ordinary concretions of insoluble salts, mixed, in most 
cases, with more or less fmcal matter. For this reason 
one should be careful in determining this point. He 
had found a piece of apple core in one appendix, and it 
was the only foreign body that he had discovered in his 
cases. In one of Dr. Wyeth's cases he had seen some 
lemon seetl�_ 

• • • • • 

Miscellaneous lliotes and Receipt •• 

Alloy White Metal Candlesticks.-Great cheapness of 
the metal being usually a chief condition, such compo
sitions should be chosen in  which zinc plays a chief 
part, e. g. . z inc, 85 parts ; tin, 1 �  part ; antimony, 3 
parts ; and copper, 10 to 12 parts. An add ition of lead 
renders the alloy more easily fusi ble and enhances the 
pliancy, but  prevents the formation of fine edges in the 
molds. Too large an admixture of copper gives the 
metal a yellow color. An addition of tin, even in a 
larger proportion than given above, is of ad vantage for 
the com position. Nickel, aluminum and bismuth are 
also used in  large or small quantities, for the produc
tion of white metals, and frequently arsenic is added.
Dampf. 

Clearing-Vat Bottoms of Bronz e.-Instead of copper; 
Brewmaster RUffel' I'ecommends the use of bronze as a 
material for the perforated bottoms in the cleari ng 
vats.  As a matter of fact various essential advantages 
can be quoted in favor of bronze. 

It is obvious that a clearing bottom will do the work 
so much quicker and i ncrease the yield according to 
the n umber of holes in i t. In a bronze bottom 6, 700 
holes per square foot may be cut, which number it 
is hoped to i ncrease to 10,000, while a copper bottom 
can only receive 4, 500 holes per sq uare foot at most. 
The copper bottoms presen t  another drawback in 
that they are readily scratched and bent, because cop
per is  comparati vely soft. Besides, copper oxid izes 
quickly, and i s  readily attacked by acids, for which 
reason it  must be frequently subj ected to a careful and 
thorough cleaning-. 

All these evils are p recluded with the use of bronze 
bottoms. The metal is hard, resistive, oxidizes li ttle 
and is easily kept clean and bright, features enough to 
give bronze bottoms the preference. -Wochenschrift 
ftlr Brauerei. 

Composition for Preserving Furniture_ -By V. H. 
Soxhlet. Take smal l pieces of wax, white or yellow, 
and add oil of turpentine until the solution has the 
consistency of a thick paste. Of this mixture lay a 
piece as large as a bean upon a piece of cloth and rub 
it  out as much as possible on the piece of furniture. 
Then wipe with a woolen rag. 

By this process the gloss is restored to walnut furni
ture, to marble, to varnished metal, etc. But if this 
composition is to be used on articles which have a 
red color, the oil of turpentine must be colored be
fore adding the wax, by soaking some alkanet in it, 
until the oil turns a deep violet. If the gloss is to be 
restored to mahogany, the oil must be d yed only 
slightly, because this wood has a tendency to become 
brown in  time ; bird cherry wood, however, bleaches 
in the course of time, hence for this the oil m ust be 
strongly colored. 

It is well to use of this mixture only a piece of the 
size of a bean at a time. If more is t aken, it is neces
sary to rub a longer time. H ence, it is better to put 
on a second thin layer and to repeat the  operat ion 
several times. This  requires more time, but is  less tir
ing and gives a better gloss_ After rubbing with the 
woolen rag, it is well to finish rubbing with an old 
linen one.--Neueste Erfindungen und Erfahrungen. 

Preparation of Oil Copal Varnish. -By V. H. Soxh let_ 
This is prepared by melting coarsely crushed copal, 
240 grammes ; p urified oil of turpentine, 260 gram mes ; 
readily drying linseed oil varnish,  360 grammes. T he 
copal is p laced in a glazed earthen pot of sufficient size 
and well moistened with oil of turpentine. T h e  pot 
is  then closed with a lid, placed on glo wing coal and left 
there about � hour unt i l  the copal is melted. When 
melting commences, st ir  with an iron rod until  the  
copal has dissolved completely. Now add boiling hot 
linseed oil varn ish, slowly and with constant stirrin g-, 
the coal fire being i ncreased, so as to cause the mix
ture to bubble up a few more times, whereupon the 
pot is removed from the fire to cool off, and the warmed 
oil of turpentine kept in readiness is added. 

The varnish produced in this man ner is  sifted through 
oakum, into a d ry, previously warmed vessel. Before 
applying the varnish, the wooden articles are coated 
with weak glue water (size) or with l inseed oil varnish, 
and when the ground has dried perfectly the varnish 
is put on unifor m l y  with a good brush. As a rule, one 
coat of this varnish suffices, but if a second one be
comes necessary, it should o n l y  be applied when the 
first one is com p letely d ry. Later on the dry varnish 
is smoothed and rubbed down. The fusing of the copal 
may also be carried o ut in a g-lass flask surroun d ed 
with wire work. Hang the flask over a gas flame and 
keep it in constant motion unti l the copal has melted. 
-Neueste Erftuduugen uud Erfa.hruugeu. 
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UNIVERSAL AUTOMATIC SCREW MACHINE. 
The reputation of American manufacturers through

out the world for making machines with interchange
able parts h as been won by the use of machinery of 
the class illustrated ; b ut the machine here shown is in 
many respects a great improvement over those former
ly used. 

'l' his machine can be changed to adapt it  to any class 
of work by the aid of auxiliary parts which m ay b e  
rearl i I y  attached or removed. I t  was designed by Mr. 
Lavigne, of the Lavigne Automatic Machine Company, 
of New Haven,  Con n . ,  and is intended to avoid the 
necessity of b ui lding a n umber of styles of machines 
each auapted to only one class of work, and to render 
it real ly universal in its application. 

The frame of the machine is arranged to receive the 
various parts, shaft, cam disk, cam drums, worm gear, 
and differential gear, all of which are so located as to 
make them accessible, and permit the attachment of 
auxi l iary parts without disarranging other parts of the 
machine. 

Extendi n g  through the center of the machine i s  a 
splined shaft, to the extreme ends of which are keyed 
t wo large druIlls, provided u pon their peripheries with a 
number of cams, designed to engage anti-friction rolls . 
on the studs which impart movement to various parts 
of the meehanislll . 

This screw machine is provided with the usual hol
low arbor and revolving tunet carrying the various 
tools. It is also pro vided with mechanism for rotating 
t h e  t urret to bri ng 
the different tools in
to action at the pro
per time. 

J titutifit �mttitau. 
turbing the tools or the setting of the tools on the 
cross slide. 

A lever attached to the closing cam, on the rear end 
of the spindle, operates the releasing and lightening on 
the stock, and wi l l  indicate to the operator by grasp· 
ing sallie the tension that is brought to bear on the 
finger which embraces the stock. 

The cam disk operates the shipping levers on both 
the differential gear and the spindle. This  disk being 
located directly under the spindle and differential , 
makes it convenient for setting the machine for close 
work. 

For long or heavy cuts, demanding a taper where 
side-forming tools are impracticable, a simple attach
ment is furnished for advantageousl y accomplishing 
the desired result. A single-point over-shot box tool is  
directl y  connected with a small horizontal gear wheel. 
This latter on the advance of the turret engages with 
racks arranged on either side of the gear wheel, as the 
nature of the work llIay reqnire. The gear wheel re
volves on these racks i n  either direction, and the cutting 
tool i n  turn is either raised or lo wered as it advances on 
the work. Straight turning may be done at any point of 
the operation by omitt ing the proper teeth on the  racks. 
On the return of the turret the gear wh eel n ecessarily 
reverses the motion of the advance, and the cutting 
tool returns to its original position. By enti rely omit
ting the racks, a straigh t cut will  be obtained. But 
one box tool of this kind is necessary for each machine, 
and is  u n iversal in i ts use. 

43 
machine for producing plain screws, which req uire 
operations only on one end ; Fig. 2, screw machine 
with rear end attachment, for producing work requir· 
ing operations on both ends ; Fig. 3, roll machine, for 
producing work requiring a hole in the center with 
various formed shoulders on the outside, or plain if re
quired. The p ulley on the back slide is added to give 
increased production, and more accuracy to the d ri l l  
than could b e  obtained with a stationary dril l ;  F ig. 4, 
plain stud machine, w hich is especially adapted for 
making studs or pieces which require only cutting off 
to length, or with various shoulders on the periphery 
of the stock. 

The Layigne universal automatic screw machine was 
invented and introduced by the Lavigne & Scott Manu
facturing Company, about two years ago, and these 
machines met with such success that it becam e n eces
sary that the facili ties for manufacturing m ach ines 
should be greatly enlarged. The result was the found
ing of the Lavigne Automatic Manufacturing Company 
as successors to the Lavigne & Scott Manufacturing 
Company. 

They make machines of 15 different sizes, of which 
the smallest has a capacity of flf i nch, and the largest 
4 inch es. The weights of the  machines range from 485 
pounds to 5,650 pounds. All parts are made by special 
gages and are interchangeable. 

.. . . I .  
P u t t y  for Parqu e t  F loors. 

In reply to a qnestion on this  sUhject, The Painters' 
Magazine offers the 

The turret is ro
t ated positively, and 
secure ly locked each 
time it is moved to 
a new position and at 
t he sallie time it is  
locked down, thus 
causin g  the tool to 
make a smooth cut, 
which it could not 
do if  the turret were 
al lowed to move or 
vibrate while a cut 
is being taken. A l l  
this i s  accomplished 
without the use of 
springs of any kind. 

Fig. I -SCREW MACHINE . Fig. 2 -SCREW MACH INE WITH REAR AT TACHMENT, 

following : The re
cipe for putty re fer
red to is a thorough 
m ixture of paper, 
preferably blott i n g  
paper, w h i c h l i as 
been soaked in boi l 
ing hot water u l l t i l  
pul p is formed, w h ich 
is  then mixed with  
glue, also dissol ved 
in water. To this  
b 0 I t e d  whiting is  
added in sufficient 
quantity to make a 
fairly stiff putty by 
knead ing the m ass, 
which is pressed into 
t h e  c r a c k s  a n d 
smoothed off with 
the spatula or putty 
knife. However, this 
putty is recommend
ed for large cracks 
only, because u n
shrinkable, but is 
scarcely adapted for 
shallow cracks in a 
parquet floor. For 
this p u r  p 0 s e we 
wou Id recom men d 1 
part white lead i n  
oi l ,  m ixed with 2 o r  
a parts of b 0 I t e " 
whiting and enollgh 
coach v a r n i s h  to 
make a stiff pa_te. 
If the work m n st be 
hastened, coach ja-

W h ere the number 
of tools used is less 
than the n umber of 
holes in  the turret, 
the latter may be re
volyed to the tool 
required without the 
necessity of movi ng 
the turret forward ; 
this is accomplished 
by a star gear and a 
series of pins and 
cams on the periph
ery of t h e  t urret 
druIll. This anange· 
ment saves time:  aud 
wear and facil itates 
getting out work. 

The turret is pro
vided with from four 

Fig. 3-STUD M ACHINE WITH DRILLING A T T ACHMEN T .  Fig. 4-STUD M ACHINE 

to six holes, according to the number of turret tools 
required to prod uce the work. The turret on the ex
treme rear motion of the slides is released, and auto
matically on its forward motion it is  clamped down
ward to the s l ide, at th e  same time locked by a ring 
lock i n g  bar, extending the full length of the slide. 
T h i s  bar has long bearings, and is provided with 
take-up gibs operated by screws for taking up wear 
and for realinement of the turret with the spindles. 

T h e  differential gear mechanism gives speed from 1 
to 35, and is constructed so that it may be taken apart 
w ithout disturbing the other parts of the mechanism. 

The cross carriage Or cut-off carriage is  set on a 
movable holder, which may be set to any distance 
from the head and there rigidl y  secured. 

The cross slide is furnished with two tool posts. An 
auxiliary turret attachment can be applied to the 
cross slide so as to allow of the use of one or more 
tools as may be required by the work being done. 

A micrometer applied to the cross s l ide permits of 
taking up the wear on the tools or of adjustment to 
compensate for any variation in the setting of the 
cross·slide cams. 

The tool posts receive forming and cutting off tools 
which can be ground on the cutting su rfaces until 
they are entirely used up without changing their 
shape, thus enabling the machine to prod uce work of 
uniform size until the tools are discarded. 

The cross slide and cross-slide h older may be moved 
toward the tail end of the machine, so as to leave 
ample space to remove the chuck and spring collets, 
and may be returned to its former position without dis-

Furthermore, when regular straight work iR re o 
quired, the raCKS are removed from the overhanging 
arm and the circular graduated index plate OIl the top 
of the box tool can be set to the one-thousandth of an 
inch, thereby obtaining any size desired. Remarkable 
results in  both straight and taper work are obtained in 
this way. 

Where it is necessary to finish both ends of a pie('e, 
the rear end attach ment is  used. The piece, on being 
cut off, i s  retained in a holder and carried with the 
turret. W hen opposite its original position,  it engages 
with the rear end attachment, and is threaded, drilled, 
or slotted, as may be required . T h is does lIOt inter
fere with the original operations, which are going on 
independently at the same time with it. When this 
attachment is not required, it  can be detached from 
the machine. 

Each machine is provided with a rotary oil pump. 
which is directly conIlected with the differential gear 
shaft, and insures a sufficient s upply of oil to the tools 
When in operation . 

Countershaft for each machine has self-oi ling boxes, 
three· step cone differential gear pulley, and n ecessary 
pulley for spindle. The step-cone pulley has friction 
clutch and self· oiling boxes. 

These machines are applicable to a great variety of 
work. and are not limited to the production of finisheci 
pieces from the bar. Blanks of any description can be 
fed and machi ned with the aid of a magazine feed at
tachment. One operator can run from five to ten ma
chines according to the character of the work. 

In the accompanying cuts, Fig. 1 is a regular screw 

pan may be substi
tuted for part of the coach varn ish.  This putty w i l l  
resist moisture, a n d  when d ry a n d  hard m a y  be sand
papered or rubbed, an d it may be tinted with color, if 
required to match the color of the wood. 

. '  . . . 

The C u rrent SuppJement. 

The current SUPPLEl'vIENT, No. 1228. contains many 
art.icles of great interest . . •  Greek Architecture-T he 
Lighting of Temples " is one of P rof. Aitchison's inter
esting Royal Academy lectures. " Geodetic Operations 
in the United States " describes the im portant work 
carried on by the survey. " Mammoth Ivory " is an 
arti('le by R. Lydekker. • •  The Grand Canon of the 
Colorado " is by Prof. Ralph S. Tarr, of Cornell .  The 
usual notes and consular matter are pubHshed. 

Con tents. 
(Il lustrated articles are marked with an asterisk.l 

Air plant. liquid' .. ....... . .... .. .. 36 Inventtons recently patented . . . . .  44 

Alloys. corrosion of. in sea water. 35 .. Kearsarge," battleship· . . . . . . .  :;:�, 39 
Appendix. vermiform .. . . . . . . . .. . . 42 Life bnoy* . . . . . . . . . . . . . . . . .. . ... . . . . 40 

Battleship H Kearsarge "*." . . .  33, 39 Liquid air plant* . .. . . ............ .. 36 
Bicycle trip, fastest* . . . . . . . . .. . . . . .  41 J�ocomotives. Schenectady . . . . . . . .  34 
Birds. nocturnal flight of . . . . . . ... 37 Notes and queries . . . .. . . . . . . . . . . . . .  45 
Blue grotto, American . . . . .. . . . . . . . 38 Notes and receipts. miscella-
Rooks. new . . . . . . . . . . . . . .. . . . . . . .. . . 44 neous . .... ; . . . .... . . . . . . .  · . . . .. . . 42 

Cruiser • •  Chicago "* . . . . . . . . . . . . . 33, 39 PhotographiC materials. preser-
en riO factories . . . . . . . . . . . . . . . ... . . .. 42 vation of. . . . .  . . . . . . . . . . .  . .  . . . .  38 

Darnin(,r machtne* . . . . . . . . . . . . . . . . .. 38 Putty for parquet floors . . . . . . . . .. .  43 
ElectriC heating . . . . . . . . . . . . . . . . . .. .  35 Ride. bicycle . . . .. . . . . . . . . . . . . . . . . . . .  · 34 

En-'line. rotary* . . . . . . . . .. . . . . . . .. . . . 38 Sash balance* . . . ... . . . . .. . .  , . . . . . . . .  38 

Geyser region, A]aska . . . .. . . . . . . ... 40 Screw machine* .. . . . . ... . . ... . . . . . .  43 

Gun. 16·lnch . . . . . . . . . . . . . . . . . • . . . . . . .  34 Steamers. ocean, speed and size 
Hestinl<, electric . . . . . . . . . . . . . . . . . .  35 of . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  35 
Hydrollten, liquefying . . . . . . . . . . . . . .  40 Su pplement, current . . . . . . . . . . . . . . . 4-3 
Inventions, Index of • • • . . . . . . . . . . . .  45 Telephones of the world • . • • • . . . . . .  43 
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RECENTLY PATENTED INVENTIONS. 

Bicycle-Appliances. 

BRAKE. - JOSEPH F. A. FARFAN, Port-of-Spain. 
Trinidad. This bicycle-brake has a brake-shoe carried 
by the fork of the steering-head and arranged to engage 
the tire or rim of the wheel . The brake-shoe is operated 
by a lever on the steering-handle, which lever is flexibly 
connected with the brake-shoe. 

Engineering Improvetnents. 

ROTARY EXGINE.-MARTIN A. GREEN, Philadel
phia, Penn. The engine is inclosed in a casing having 
an internal chamber provided with tan�en tially -discharg
in� feed-ports. In tbe chamber a turbine-piRton rotates, 
having a series of peripheral pockets terminating in lat
eral escape-grooves. A valve is fixedly held in the end 
of the internal chamber and is fitted with exhausts, por
tions of which are adapted to receive the direct impact 
force of the exhaust from the piston escape-grooves, be
fore the exhausts from the piston communicate with the 
exhausts in the valve. The piston thns receives a 
supplemental forward thrust independent of the live 
steam-pressure entering against the piston. 

RUTARY ENGINE.-WILLIAM S. TICHENOR and 
JAMES F. WrLLIAMS, Owensville, Ind. Throngh the 
cylinder of the engine a main shaft is extended on which 
two pistons are mounted. One piston is rigldly connected 
with the shaft, the other is longitudinally movable of 
the shaft. Each piston is provided at its outer face with 
an annular channel. In each channel an abutment is 
located. Abntment-blades are movable into the channels 
and also into recesses formed in offsets of the cylmder. 
Cam-wheels carried by the shaft move the abutment
blades outwardly, means being provided for moving the 
abutment-blades inwardly, and means for controlling the 
admission and exhanst of steam. 

Mechanical Devices. 

MACHINE FOR PITHING STALKS.-GEORGE R. 
SH ERWOOD, Kearney, Neb.  This inven tion is an im
provement in machines for separating the pith and the 
shell or casing of pith-bearing stalks. In the present 
macbine means are provided whereby the shell is removed 
from the opposite side of the stalk, so that the intermedi
ate pith-portion may be discharged after the shell or 
casing is removed. In this operation the shell is removed 
from the opposite sides of the stalk, so the pith, as it 
passes from the first to the second cutter, will be sup
ported by the shell on one side of the stalk. 

GRAIN-LOADING MA CHINE.-JOHN E. COWLES 
and CHARLES W. ANDRIDGE, Storm l.ake, Iowa. 'fhis 
apparatus is adapted to be connected with a grain-ele
vator and to be arranged partly within and partly with
out the car to be loaded, and to he operated in such a 
manner as to discharge into either end of tbe car, the 
grain descending throngh the elevator spont. The appar
atus comprises a fan-casing, a fan, a rotary shaft having 
a pulley on its outer end, and a rigid har adapte'l to be 
held and adjusted between the guides. The direction of 
the rotation of the shaft and fea determines which end of 
the car sball receive the grain. 

MECHANICAL MOYEMENT.-OTTO WEISE, Asch
ersleben, Germany. The inventIOn relutes to that class 
of mechanism used in putting bench and vi,," screws into 
and out of action. The screwed spindle is mOl .uted in a 
bush in which it slides longitudinally, but upon rotation 
carries the bush around, owing to a keyway-and.featber 
connection between the two. One collar of the bush is 
so formed with a pawl. shaped tooth that rotation in one 
direction causes a specially-formed sliding nut to throw 
the screw out of gear; hut rotation In the reverse direc
tion allows the nnt to come into gear again. 

MECHANISM FOR MOYING FILMS OR WEBS 
INTICRMITTENTLY.-AuGUST and LOUIS CHRONIK, 
Manhattan, New York city. This mechanism, for em
ployment in connection with chronophotographic appa
r : t llE!� comprises a drum-whee) baving projecting ele
ments and two actnating devices therefor, each having 
locking-faces and driving elements for engagement with 
tbe projecting elements of the drnm-wheel. The project
ing elements of the drum-wheel in the locked position 
are out of the path of travel of the driving elements 
of one actuating device and in the path of travel of the 
driving elements of the other actnating device. It is 
claimed that by means of this mechanism pictures 
can be exhibited or taken without danger of the film's 
slipping or not moving the desired distance. 

LUMBER-MEASURING INSTRUMENT.-JOSEPH 
A. WHITE, JR. , Warsaw, Ill. To provide a simple 
instrument by means of which the measurement of any 
board may be quickly taken without mental calculation, 
is the purpose of this invention. The novel features of 
the invention are found in an adding-device having a 
series of numbered tumblers operated by drawing the 
tape across the lumber to be measured. With five 
tumblers measurements may be recorded up to one hun
dred tbousand feet ; by varyin� the tnmblers, the capa
city of measurement may be correspondingly varied. 
By means of the device the total foot-measure in any 
number of boards of equal or nneqnal lengths may be 
ascertained. 

WEIGHING-MACHINE. -- SAMUEL P. MACKEY, 
Ridgefield, Wash . The inventor has devised a recepta
cle which, having been operatively connected with a 
liquid supply, will open the valve and allow the liquid to 
enter until the scale-beam is overbalanced, wherenpon a 
portion of the device is turned, the receptacle drops, and 
the inlet valve closes. If so desired, a second or outlet 
valve may be opened in the receptacle, allowing the 
l iquid to find an exit therefrom. The receptacle may be 
s )  placed upon a support thut one of the machines can 
accommodate several different storage-reservoirs, and 
that the attachment between the machine and any one 
of the reservoirs may be quickly made. 

dail_ay-Co ntrivances. 

GRAIN-CAR DOOR.- -ALBERT N. HOPKINS, Du
lutb, Minn., and FRANKLIN P. HOPKINS, Hyattsville, 
Md. Grain-car doors shonld be capable of being opened 
outward, and'swung inward when the car is empty, and 
locked in closed position. To attain these ends, the 
inventor forms a reces. in the outer face of the door and 
provides the door with locking and sealing plates at Its 

J titutifit �mtritnu. 
opposite edges. An adjnsting connection is seated in the I placing the device in position for nse in blacking the 
recess. Rods are secnred to the locking-plates and are I shoes. 
threaded JDto the adjusting connection. Guides for the W AIST- BELT. _ CHARLES MESSICK, Jr., Hacken
rods have base-plates lying on opposite sides of and sack, N. J. This belt has a pocket adjacent to the 
forming bearings for the adjusting connection. bnckle and adapted to receive that end of the belt which 

Miscellane o u s  I nventions. 

DISPLAY-CARD. - BARNET COHN, Brooklyn, New 
York city. This card is designed to display such jewelry 
as finger�rings, screw ear-rings, pendent ear-rings, Bcarf. 
pins, and the like. While the various cards used are 
modified to snit the different articles for which they are 
intended, they all have the same characteristics ; that is 
each has a main or front plate with a holding device and 
a strip movable relatively thereto. 

SMOKE-CONSUMING FURNACE. - ANDERS B. 
RECK, Copenhagen, Denmark. 'rhe fuel-chamber of 
the furnace has its walls composed of superposed, sepa
rated bars surrounding a central space. A body sur
rounus the fuel chamber in proximity to the bars. The 
body has air inlet and outlet channels immediately adja
cent to the bars so that the cbannels communicate with 
the central space of the fuel-chamber through the space 
between the bars. 

is passed through the buckle so that when the belt is in 
position upon the body the end which is passed through 
the buckle will not be visible, thus dispensing with the 
necessity of a loop and also preventing the free end of 
the helt from being carried ont of engagement with the 
body·portiun of the belt. 

DesIgns. 

BADGE.-WILLIAM J. CROWE, St. Catherines, Cana· 
da. The leading feature of the design consists of a 
badge having a sbield forming the base, and an eagle 
holding a pan on the obverse of the shield, 

WATCH-CHAIN AND NECKLACE.-MARCEL M. 
MIRA BEAU, Manhattan, New York city. This design 
provides a com bined watch·chain and necklace for 
ladies' wear. The device has the especial merit of 
enabling the wearer to adjust the necklace portion in 
any desired manner, the adjustment being most readily 
effected by the use of side-buttons attached to the 

MOTOR-YEHICLE. - GUSTAVE Y. L.  CHAUVEAU, necklace portion and sliding on the rnns of the watch
Paris, France. The pre�ent invention has for its object chain. 
improvements in automotive tricycles of a type interme- PIN.-MARY J. SMITH, Manhattan, New York city. 
diate between a velocipede and a fnll-sized road-car- The leading feature of the present design is a foundariage. These improvements relate more particularly tion-plate in which tbere is an irregular opening and a 
to special arrangements of removable seats and parcel- tongue which extends over the face of the foundation
carriers. The arrangement of seat devised it is said affords plate and across the opening. a passenger a comfortable position sueh as has never bith-

W A SHER.-JOHN J. TURNER, Manhattan, New York erto been obtained. For the removable front seat a box city. The washer is funnel-shaped at its upper and for carrying goods for tradesmen's use is  employed, lower ends; and its upper end is formed with radiating which box may be readily detached when 'no longer 
spouts. The device is placed in a wash-boiler, and by required. i ts geyser. like action is designed to facilitate the cleans-

FLAGPOLE. - EDWARD ROWE, Indiana, Pa. The ing of the clothes. 
pole is constructed of metal, in  skeleton form, and is CAP. _ MARK DAVIS, Manhattan, New York city. made in sections cap�ble of being readily fitted to- The cap has two vizors extending oppositely from a gether, enabling the pole to he transported conveniently crown with a flat top and with sides bulging down over from place to place and set np by the average workman. the vizors. A pole of this type, 136 feet hi�h and weighing 8,000 
pounds, has been erected on the grounds of the Indiana N OTE.-Copies of any of these patents WIll  be furn-
Normal School. ished by Munn & Co. for ten cents each. Please state 

HEARSE. _ ABNER C. Cox, Belleville, Kan. The the name of the patentee, title of the invention, and date 
hearse is provided with a tilting platform which can be ' 
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...,...,...,...,...,...,...,...,...,...,...,...,...,...,...,_ adjusted up or down at both ends in order to keep the 

body at a true level in ascending and descendiug grades. NEW BOOKS, ETC. 
The invention is also applicable to ambulances and simi- DIE MODERNE CHEMiE. Eine Schil-
lar vehicles. derl1ng dt'r ch emischen Grossin-

RUNNING-GEAR. - GEORGE F .  UEBEL, Harlan d m,trie. Von D r. Wilhelm Ber8ch. 
County, Neb. (P. O. address : Oxford, Furnas Co.) V i en n a :  A .  H a rtleben. 1899. Large 
This running gear is especially applicable to agricultural 8vo. 1 Leiferl1 ng. I I ll1strirt. Price 
separators and is designed to facilitate the movement of 20 cpnts. 
the vehicles and to aesist in turning them by causing : Dr. Bersch has undertaken the task of describing all in 
both axles to swing in the act of turning. To the dustries which employ processes based npon chemistry. 
bolsters, sills are rigidly attacbed. Two cllrved track- 1 'rhe work is not technical in the true sense of the word ; 
plates are attached to olle of the bolsters and project at but appeals more to the general reader. The field cov
the front and real'. The track-plates have lugs engaging I ered is very broad, extending as it does over every chemi
the bolster and blocks at their ends for connectiou with ' cal process employed in the arts and manufactures of our 
the sills. Antifriction-rollers are mounted on the axle times. 
beneath the track-plates and respectively engage the 

LEXIC O N DER METALL.TECHNIK. Re-track-plates. 
digirt von Dr. Josef Bersch. Vien n a :  PASSENGER-REGISTER.-ORLANDO c. ALSPAUGH, A. Hartleben. 1899. Large 8vo. 1 NewtcD, Kan. lThis invention provides a device for Leiferung. Price 20 cents. 

registerin� automatically the number of miles and frac-
From this first installment of Hartleben's metal lurgi-tions of a ILile during which a seat in a railway-car has . 

been occupied, tbus furnisbing the mileage earnings of a . c
,
al dictionary,. it ,,:ould see,;" that a long felt want lD 

train and enabling any shortage or errors to be ascer- . German .techmcal hteratur� IS abou� to be fille�. The 
tained. Each seat is provided ;;-ith a registering-device I �oderu Iron monger has neither the tl,;"e nor the .m clma
so constructed that the weight of a passenger will set it I lion to wade throng� a mas.s of t:chmca.1 books m order 
in operation during the time t.he seat is occupied. The to find the mformatlOn which he I� see�mg. He would, 
device can be adjusted to carrv children without regis- I no doubt., prefer a reference book lD which he conld ·find 
tering, and will prevent a pa�8enger from occupying : trustworthy explanations �f th� problems he endeavo

l
rs 

more an one sea . th t I to solve. Such a work IS thiS " LeXICon der Meta 1-

ELASTIC T IRE AND RIM FOR WHEELS.--WIL- TechDik.�' 

LIAlII F. WILLIAMS, London, England. 'l'he wheel-rim · STEAM ENGINE I NDI'JATOR AND ITS Ap-
is of channeled section and has flanges inwardly pro- PLIANCES. By Wil l iam HOl1gh tal-
jecting from the side cheeks o f  the rim. An elastic tire i llg. B rid geport, Conn. : The Ameri-
formed of an endless outer cover of transversely-arched can Indus trial Publishing Company. 
section provided with inwardly-projecting rigid lIanges 1899. Pp. 307. 8vo. 157 i llustrations. 
in short lengtbs incloses a connected series of juxt- Pri ce $2. 
aposed transversely-extended springs bent to an The volume before r.S is a comprehensive treatise for 
arched form and provided with hooked ends which en- the use of constructing, jirecting and operating engigage with the inwardly-projecting flange of the rim. neers, superintendents, master mechanics and stlldents, 
The sides of the cover are held between the cheeks of describing in a clear and concise manner the practical 
the rim ;  and the inwardly-directed flanges of the cover application and use of the steam engine indicator. It is 
are clamped by the springs against the inwardly-project- accompanied with many illustrations, rules, tables and 
ing flanges of the rim. examples for obtaining the best results in the economical 

PLATFORM-TRUCK. - GEORGE K. DAVIS, Lewiston, operation of all clas8€s of steam, �as and ammonia en
Me. The present invention provides a platform-truck gines. together with original and correct information on 
especially adapted for use in an orcbard and for use by the adjustment of valves, compl1ting horse power, dia
builders. The trllck is so constructed that its platform grams and extended instructions for attaching the indi · 
may be lowered or raised and held firmly in either posi- : cator. The snbject appears to have been treated in an 
tion, and that it may be conveniently moved around a : admirable manner by a thoronghly practical man. The 
tree or the like, to which it may be attached or nsed in literature relating to indicators is already quite large, but 
the same manner as an ordinary truck. The truck may I there is no doubt that there is an ample field for useful
be held stationary even when it is not attached to an ' ness for the present book. 
object. 

ARCHI'l'RAYE, ARCH, AND LINTEL.-EDWARD 
M. HACKETT, Manhattan, New York city. Blocks of 
terra-cotta or like material have been devised so con
structed that when combined between iron beams or 
other supports they will have a dovetail connection to 
enable a straight structure to be erected between the 
beams or other supports. One side may serve as a floor 
and the opposite side as a ceiling, the blocks or members 
being so tied together as to impart to the straight or 
architrave structure all the strength of the arch. 

DRILL.-LAFAYETTE DURKEE. Denver, Col. This 
drill is an improvement in H jump.drills�" in which the 
reciprocating driving member has a spring connection 
with the drill-holder. In the present improvement, a 
novel means is employed for connecting the driving 
mechanism with the drill, so that the reciprocation of 
the drill in one direction is made more rapid than iT' the 
other direction. A compensating spring snstains the 
weight of the drill-holder. 

CHA RACTERS OF C RYSTALS. An Intro
d uction to Ph ysical Cry�tal lography. 
By Alfred J. Moses. New York : D. 
Van Nostrand Company. 1899. Pp. 
211 .  8vo. Price $2 net. 

A new book on cryst;illography has been needed for a 
long time, and Dr. Moses, the Professor of Mineralogy in 
Columbia University, is splendidly equipped for writing a 
book on the snbject. He has certainly succeeded in 
elucidating many points which have always proved trou
blesome to students. In the present volume he has 
given a large nnmber of diagrams which are either origi
nal or have been published only in German works on the 
snbject. It is a book which we can nnqnalifiedly recom
mend. 
A PRIMER OF CALCULUS. By E. Sh er

m an Gould. New York : D. Van 
Nostra nd Com p any.  1899. Pp. 122. 
18mo. Plates. Price 50 cents. 

BOOT-BLACKING CHAIR.-ANDREW C.  HOLMES. This is a second edition, revised and enlarged, of a 
Chicago, Ill . ,  and LOUIS J. HOLMES, North Clarendon, book which we reviewed a year ago. Calculus is apt to 
Pa. The chair has a swinging seat beneath which is 10- prove a great .tumbling block to readers of scientific 
cated a foot-rest connected with the seat to slide outward and engineering books and to stndents. With the aid of 
as th� seat is raised. When the chair is occupied, the : a book of this kind the labor of the student will be 
seat is raised, thus projecting the foot-rest forward and much simplified. 

THE HISTORY AND AN'l'IQUITIES OF THE 
COLLEGIATE CHURCH OF SAINT 
SA VIOUR, SOUTHW ARK, LONDON. 
By Rev. Canon 'l'hompson, M. A. , 
D . D. London. 1898. P p. 78. Il lus
trations. 

It is a mistake to believe that there are no lovers of 
London monumental buildings In America ; they are, 
however, few in number, but they will appreciate the 
rare treat which has been prepared for them by Canon 
Thompson. The matter is interestingly presented, and 
the illustrations and plans are numerous and good. The 
whole is a valuable contributlon to ecclesiology. 

MANUAL OF A SSAYING G OLD, SILY E R, 
LEAD AND COPPER. By Walter Lee 
B ro w n .  P p. 551. 12mo. Price $2, 50. 

It was only a short time ago that we reviewed Brown's 
� .  Assaying� " and now its phenomenal sale has caused a 
new edition to be printed. We have already expressed 
our opinion of this book several times. We only desire 
to say that It is the most admirable book on tbe snhject 
which has been written, and no one who desires a book 
on assaying should miss an opportnnity of acquirin� a 
copy. 
NOTES ON DESCRIPTIVE GEOMETRY. 

By W. L. Ames. Terre Haute, Ind. : 
S. P. Burton . Pp. 90. 18mo. 95 illus
trations. Price 50 cents. 

It is  evident to all who have taken note of the trend 
of practice in mechanical drawing in the best drafting 
offices that the use of the third quadrant in projecting 
will become universal. In the study of descriptive 
geometry, bowever, with few exceptions, the tirst an�le 
projection is taught. The author of the little booklet 
before us has for some time used the tbird angle in 
teaching descriptive geometry. The methods given ap 
pear to be very satisfactory in practice. 

HAY FEVER AND ITS SUCCESSFUL TRE AT
MENT. By W. C. Hollopeter, A. M. , 
M .B. P hiladel phia : P. Blakiston, 
Son & Com pany. 1899. Pp. 1 1>1. 
12mo. Price $1. 

Abont a year ago we had the pleasure of reviewing the 
first edition of this book, and now we are glad to know 
that a second revised and enlarged edition is ready for 
the pnblic. Hay fever sufferers are so numerous that we 
should not be �urprised if a third edition would be called 
for in a short time. The ordinary practitioner is often 
wofully ignorant of this very peculiar disease, and' we 
think that many patients would be pleased to read up 
the subject themselves, although of course we do not 
approve of self-doctormg. 
DAS LANDLICHE WOHNHAUS. Studie 

tiber praktische Anlage von klein en 
Landhausern und Cottages in Ver
bindl1ng m i t  Garten. Von Alfred 
Rei n h old. Vienna : A. Hartle ben.  
1899. Pp. vi i ,  78. Large octavo, w ith 
76 i l l ustrations. Price,  pa per, $1.  

The little book which lies before us is chiefly intended 
to assist architects in the erection of cheap country 
home.. The anthor has taken as his motto the words of 
Bacon, • •  Houses are built to Jive in and not to look aD, ' , 
and wit:, this as his guiding principle, offers ns a work 
which is valuable for the ideas which it presents, and for 
the practical advice given to builders of cottages. 
T ASCHE NBUCH DER PRAKTISC HEN PHO

TOG RAP HIE. Von Dr. E. Vogel. 
Berlin : G ustav Sch m idt. 1899. Pp. 
vi,  308. 12mo. Illustrated. Price, 
cloth, $1. 

The late Dr. Vogel's work in photography requires no 
extended praise here. It has been so fnlly treated in 
the photographic and scientific press that another review 
is superfluous. The little . .  Tltsehenbuch " is one of 
the most popular of Vogel 's photo�raphic books ; and 
that it has now passed throu!!h a sixth edition is no 
more th�n its due. 
OBSERYATION S SUR LES FRELONS. 

Par Charles Janet. Extrait des 
Comptes ren dus h ebdomadaires des 
seanc('s d e  l'Acallemie des Sciences. 
Paris. 1895. 

ETUDES SUR LES FOURMIS, LES GUEPES 
ET LES ABEILLES. Note 14. Rap
ports des Animaux Myrmecoph iles 
avec les Fourm is. Limoges. 1897. 

ETUDES SUR LES FOURMIS. LES GUEPES, 
:ET LES ABEILLES. Note 15. Ap
pareils POUl' I 'Observation des FOllr
mis et des Animaux Myrmecophiles. 
Par Charles Janet. Paris .  1897. Au 
Siege d e  la Societe Zoologiqlle de 
France. 

SUR LES MUSCLES DES FOURMIS, D E S  
GUEPES ET DES ABEILLES. Par 
Charles Janet. Extrai t des Comptes 
I'endus hebdomadaires d es seances 
de I'Academie des Sciences. Paris. 
1895. 

SUR LA VESPA C RABRO L. PONTE, CON·  
SERYATION D E  LA CHALEUR DANS LE 
NID. Par Ch arles Janet. Extrait 
des Com ptes rendus h ebdom. des 
seances d e  I '  Academie des Sciences. 
Pari�. 1894. 

SUR LES NEMATODES DES GLANDES 
PHARYNGIEN NES DES FOURMIS (PE
LODERA, SP. ) Par C h arles Janet. 
Extrait des Comptes rendus hebdo
madair('s des seances de l'Acadelllie 
des Sciences. Paris. 1893. 

The Street Rail w ay Journal of New 
York in addition t o  the regular monthly issue will here
after publish a " weekly news edition " co"ntaining in 
digested form the current electric railway news of the 
world. Progress in electric traction is so rapid that 
even an ably conducted paper like the journal cannot 
alway" be 011 time with news, so their enterprise In start
ing a weekly is to be commended. 
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The charge jor insertion under this heaa is One Dollar a 

l'ine for each insertion :  about eioht words to a line. 

Advertisements 1nust be received at publication office 

as early as Thursday 'mo'rn'ing to appear in the follow

ing 'week's issue. 

Marine Iron \Vorks. Chicago. Catalogue free. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge. Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., W-aterb'y, Ct. 
For bridge erecting engines. J. S. Mundy, Newark, N. J. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 
" Criteriun " Acetylene Generators. Magic Lanterns & 

accessories. J. B. Colt & Co .• Dept. N. 3-7 W. 29th St.. N.Y. 
Ferracute Machine Co., Bridgeton, N. J., U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery. 
Special and Automatic Machines built to drawings on 

contract. The Garvin Machine Co., 141 Varick St., N. Y. 
'1'he celebrated " IIornsby-Akroyd ' J  Patent Safety Oil 

��ngine is built by the De La Yerglle Refrigerating Ma· 
chine Company. Foct of East 138th Street, New York. 

�'he best book for electrICians and beginners in elec
triCity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co . .  publishers, 361 Broadway, N. Y. 

l¥""" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway� 
New York. lITee on application. 

1£5 
HINTS TO CORRESPONDENTS. 

Nantes a n d  A ddress must accompanv all letterB 
or no attention will be paid thereto. Th1s is for om 
information and not for puhlication. 

References to former articles or answers should 
give date of paper and page or numher of question. 

I n q u i ri e s  not answered in reasonab1e time should 
be repeated : correspondents will bear in mind thai 
some answel"8 require not a little research, and. 
though we endeavor to reply to all either hy lettei 
or in this department. each must take his turn. 

B II yer!!il wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special \V ritten . nro r.na t i o n  on matters of 
personal rather than general interest cannot be 
expected without remnneration. 

S c i e nt i fi c  ,1 I1terj"an S u pp l e m e nt s  referred 
to may be had at the office. Pnee 10 cent. each. 

B o o k s  referred to promptly snpplied on receipt of 
price. 

lllineral"  sent for examination should be distinctl� 
marked or labeled. 

(7686) J. A. M. says : Will  you give me 
a formula for the prevention of mjldewing of cloth ex
posed to the weather? A. Dissol ve 1 pound zinc sul
phate in 40 gallons water. and then add 1 pound sal soda. 
When dissolved, 2 ounces tartaric acid are added. This 
holds the partially separated zinc carbonate without nen
tralizing the cxcess of alkali used. The cloth should be 
soaked in this solution for twenty-four hours and then 
dried without wringing. 

(7687) E. C. L. M. asks : 1 .  What are 
the phenomena of the so-called " clond burst " 1 A .  
A cloud hurst i s  a thunder shower with so excessive a fall 
of raiu that it seems as if the cloud itself was falling to 
the earth. They are thought to he due to the overturn
ing of a mass of air which is in unstable eq11l11brium. 
rrhey are very limited in extent. and la6t for a short time 
ouly. Little streams are swollen to rivers, and rush 
down the valleys, carrying soU, trees and even large 
howlders with them and leaving desolation behind them 
in their track. The term originated in the Western 
United States, but its use has extended to the East, and 
is now used to describe any storm of more than usual 
severity. 2. Wh, does one perspire more when sleeping 
in a hot room (as we have here) than when sitting awake? 
A. We cannot answer this mquiry with any posltiveness; 
but would suggest as a possible cause of the difference 
that when awake we are continually in motion, and 
th'refore changing the air which is in contact with the 
surface of tlie body. The effect of this is like fanning 
or the use of the pnnka. But when asleep. the air lies 
motionless upon us, and is soon saturated with moisture, 
thus adding to our discomfort. 

(7688) I. A. MeC. writes : I would be 
glad if yon would answer through Notes and Queries 
the question of what the pressure is iu the modern gas 
engine .at the instant of explosion nnder the most favora· 
hIe circumstances. I asked the question of a manufac
turer of gas engines who is rapidly coming into promi
nence in thi5 portion of the country, and his answer was 
that under the most favorable circumstances the pressure 
was very close to 300 pounds per square inch. This is 
much more than I had ever heard it stated before, some 
parties giving it as low as 60 pounds. I h3ve read 
no authorities on this question, but consider that 300 is 
rather extravagant and do not know whether the smaller 
figure is as extravagant as the other or not. but wonld 
think it a little too small. Another question I would 
like to understand is : What is the expansion of 74 de· 
gree gasoline measured in volumes when converted into 
gas at a pressure of one ounce per square inch 1 Also 
what is considered the best proportion of snch gas and 
air for the most effective explosion ? A. The explosive 
force in gas and gasoline engines varies with the cbarge 
compression. 'fhis may be from 30 to 80 pounds accord
ing to the volume of the combustion chamher or clear
ance adopted by the builder in the design of the engine. 
A low compression charge may give an explosive pres
sure of from 80 to 125 pounds per square inch; while a 
high compressive charge may raise the explosive pres· 
sure to from 150 to 250 pouuds and possibly 300 pounds. 
Thousands of explosive motors are running at from 150 
to 175 pounds maximum pressure. Tbe vapor of gaso
line is equal to 130 volumes of the liquid without admix
ture of air. The vapor and air mixture for highest ex 
plosive effect is one of vapor to six of air. The mixture 
continnes explosive. up to one part of vapor to ten parts 
air with economical effect. 
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for patents at home and abroad. enable us to understand 
the laws and practice on both continents, and to possess 
unequaled faCilities for procurulg patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per. 
sons contemplating the securIng Of patents. either at_ 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO . •  office BCIKNTIFIC AMERICAN. ' 
631Br oadwav. New York. 

INDEX OF INVENTIONS 
Por which Letters Patent of the 

United States were Issued 
for the Week Ending 

JULY 4, 1 899. 

A N D  E A C H  B E A R I N (j  T H A T  D A T E. 
[See note at end of list about copies of theBe patents.j 

Addressing machine, envelop or wrapper, C. A .  
Belknap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.385 

Advertising device. Brown & Lincoln . . . . . . . . . . . . . .  628,194-
Alarm. See Burglar alarm. 
Amulgamating machine. S. Moreau . . . . . . . . . . .  ; . . . . 628,108 
Armature for dynamo electric machines, H .  H.  

Wait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.050 
Atomizer, R. Morrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,251 
�:�i �e��ri�
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Bale tie. P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.197 
Baling press, C. Harrington . . . . . . . . . . . . . . . . . . . . . . . . .  628,001 
Bandage, suspensory. J. J. Cooper . . . . . . . . . . . . . . . . . . 628,392 
Battery. See Galvanic battery. 
Bearing. cycle baIl. W. J. Busse . . . . . . . . . . . . . . . . . . . .  628.138 
Bearing, disk, A. Lindgren . . . . . . . . . . . . . . . . . . . . . . . . . .  628,204 
Bearing. roller. W. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  b'27.962 
Bearing, roller, F. A. Pilkington . . . . . . . . . . . . . . . . . . . .  b"28,033 
Beer dispensing and pipe cleaning a·pparatus, J .  

D .  Freese. . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  628.084 
Bell, bicycle alarm, J .  E. Cotter . . . . . . . . . . . . . . . . . . . . . 628 ,074 
Belt fastener, B. F. Hough . . . . . . . . . . . . . . . . . . . . . . . . . .  628,326 
Bicycle, I •. Bauroth . . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . . . .  b'28,383 
Bicycle, Ennis & Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,082 
Bicycle. '['. S. Woodrulf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.426 
Bicycle and gearing therefor. J. W. Eisenhuth . . .  627,!JIJO 
Bicycle brake. R. R. Wise . . . .  _ . . . . . . . . . . . . . . . . . . . . . . .  628.059 
Rlcycle chain, Berry & Bonnell . . . . . . . . . . . . . . . . . . . . .  628.386 
Bicycle chain cleaner. E. B. Gibford . . . . . . . . . . . . . . . .  628.087 
Bicycle driving mechanism, R. H. Plass . . . . . . . . . . .  628,184 
�����t: f�:���� tar�£e��i�r;��iderm·an" ::::::::. ',:: g�:��l 
Bicycle path maker. F. W. Shoecraft . . . . . . . . . . . . . . . 628.363 
Bicycle pump connection, lIisted & Mershon . . . . .  628,005 
Bicycle support and locking device, W. C. Hum· . 

phreys . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  628.096 
Bidet. L. E. C. Lelu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.162 
Binder. temporary. W. A. Webb . . . . . . . . . . . . . . . . .  , . , 628.134 
Binding. skirt. C. L. Bulzberger . . . . . . . . . . . . . . . . . . . . .  628.368 
Blowpipe, vapor, W. E. Hewit . . . . . . . . . . . . . . . . . . . . . .  628,222 
Boat. life. H. S. Carley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.mV 
Boiler. See Water tube boiler. 
Boiler cleaner, Booker & Warren . . . . . . . . . . . . . . . . . . . 628,388 
Book. manifold order. L. A. Keith . . . . . . . . . . . . . . . . . . 628.008 
Boot strap. D. C. See . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  628.164 
Box. See E'olding box. Pattern box. 
Box. A. H. Alger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.379 
Box making machine, berry, C. \V. Thomas . . . . . . .  628,371 
Boxes. adjustable ltd holder for, W. T. Parker . . .. 628,031 
Bracket. See Curtain rod bracket. 
Brake. ,See Back pedaling brake. Bicycle brake. 
Bridle bit rein ring, P. Peterson . . . . . . .  � . . . . . . . . . . . .  628,114 
Brush, finger tooth, C. W. Richards . . . . . . . . . . . . . . . .  628,185 
Buckets. tubs, etc., bail fastener for, A. R. Mc-

Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.020 
Buggy or carriage body, W. S. Wilde . . . . . . . . . . . . . . . 628,217 
Bung. C. E. Clayton. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.195 
Bung. faucet. D. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.298 
Burglar alarm. J. H. Flentye . . . . . . . . . . . . . . . . . . . . . . . . 628.264 
Burner. See Gas bUrner. I�amp burner. 
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Button. �'. 1. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.214 
Button drilling machine, F. M. Joslin . . . . . . . . . . . . . .  628,097 
Cabinet, lady's sewing, J. P. Shank . . . . . . . . . . . . . . . . . 628,361 
Calcining furnace, W. B. Devereux . . . . . . . . . . . . . . .  ; b"28,077 
Calculating machine, J.iMallmann . . . . . . . . . . . . . . . . .. 628,273 
Camera, magazine. A. Angel (reissue) . . . . . . . . . . . . .  11.757 
Camera. photographic. H. B. Carlton . . . . . . . . . . . . . .  628.302 
Can. See Oil can . . 
Candle extinguisher� Bacci & Piscopo . . . . . . . . . . . . .  628,381 
Car coupling. A. J. H. Beard . . . . . . . . . . . . . . . . . . . . . . . .  628,384 
Car coupling. E. H. Janney . . . . . . . . . . . . . . . . . . b'28.329. b'28.3.'lO 
Car coupli.ng. C. Mehring (reissue) . . . . . . . . . . . . . . . . .. 11,754 
Car draught rigging, Williamson & Pries . . . . . . . . . .  628,237 
Car,fender. M. Luther . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 628.271 
Car fender. G. Mauro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'28.275 
Car fender. R. Salomone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.119 
Car fender, detachable, R. Hearns . . . . . . . . . . . . . . . . .  628,003 
Car fender. street. G. H. Hollingsworth . . . . . . . . . . .  62a,145 
Carbon contact. E. Pettet . . . . . . . . . . . . . . . . . . . . . . . . . .  628.115 
Carbonator. D. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.137 
Carding ending, traveling fiat, R. Taylor, Jr . . . . . .  628,216 
Carriage. folding baby. J. AndersOll . . . . . . . . . . . . . . . .  628.295 
Case. See Hinged case. 
Cash register. G. R. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.262 
Castings, apparatus for immerSing, J. A. Dyblie . . 6'28,241 
Castings, machine for making sand moulds for, 

H. E. Pridmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628 .0:;4 
Cattle guard, E. L. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . .  628�428 
Cement or concrete work, mould for, O. P. Bar. 

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.382 
Centermg support. T. M. Vlllton . . . . . . . . . . . . . . . . .. 628.191 
Chain. wire. F. W. Smith. Jr . . . . . . . . . . . . . . . . . . . . . . .  628,189 
Chains. machine for makIng curb, W. B .  Cart· 

ledge . . .  . . . . .  . . . . . .  . .  . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  628.439 
Chair. See Combination chair. Dental chair. 
Chair, C. E. Farrington . . . . . . . . . . . . . . . . . . . " . . . . . . . . .  628,306 
Chart. adjustable garment draughting. F. A. At· 

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.296 
CheCkrein fastener, overdraw, J. Mealey . . . . . . . . . . 628,277 
Cigar branding machine, Weiss & Hagen . . . . . . . . . .  628,151 
Circuit breaker, automatic magnetic, P. R. Gol· 

dey. . . . .  . . . . . .  . .  . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  627 ,997 
Circuit closer, section, F. W. Prokov . . . . . . . . . . . . . . 628,036 

g}:��·er���J���;;l:�\i·ain cleaner. Dish cleaner. Window cleaner. 
Clock system, electric, Hope-Jones & Bowell . . . . .  628,325 
Cloth pressing machine, D. Gessner . . . . . . . . . . . . . . . . 628,24-2 
Clothes drier. J. J. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.211 
Clothes pounder. C. W. Cross . . . . . . . . . . . . . . . . . . . . . . .  628,076 
Clutch. E. S. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.390 
Clutch. M. Kane . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.249 
Clntch and handle, combined rope. S. C. Hough-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.224 
Clutch. friction. S. Jackson . . . . . . . . . . . . . . . . . . . . . . . . .  628.328 
Coffee roaster, D. B. Fraser . . . . . . . . . . . . . . . . . . . . . . . . .  627.993 
Coin controlled apparatus, R. Wagner . . . . . . . . . . . . . 628.171 
Combination chair, J. Sheridan . . . . . . . . . . . . . . . . . . . . . 628,166 
Compressing powdered substances, apparatus 

for. P. E. M. Jamain . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 628.225 
Confessional regist�r, P. J. O'Connor . . . . . . . . . . . . . .  628,229 
Conveyer, endless, T. L. Marvel. . . . . . . . . . . . . . . . . . . .  628.274 
Conveyer, suction or injector, J. Sibley . . . . . . . . . . . . 628,187 

3��:�L%sJ��e�iems·cIimidt &· K;.euder: : : : : : : : : :  �:1U 
Counting apparatus, R. Burk . . . . . . . . . . . . . . . . . . . . . . . .  628.975 
Coupling . See Car coupling. Shaft. coupling. 

Stovepipe coupling. rrap coupling. Thill 
coupling. 

Cover. F. B. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.354 
Covering machine, TJ. Vining . . . . . . . . . . . . . . . . . . . . . . .. 628,049 
Crate, knockdown. A. Donnel ly . . . . . . . . . . . . . . . . . . . . . 628,304-
Crib or cradle. folding. S. E. & H. Oakes . . . . . . . . . . .  628.350 
Cross tie, metallic. E. U. Stewart . . . . . . . . . . . . . . . . . . . . 628,215 
Cultivator. D. C. Bushnell . . . . . . . . . . . . . . . . . . . . . . . . . .  627 .m6 
Cultivator, two rl)W wheel. J. II. Dempster . . . . . . . .  627,986 
Currents. control l ing high tension, H. G. O'NeilL 628,026 
Currents, method of and apparatus for varying 

the number of phases of polyphase, H. A. 
Rowland. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.3b8 

Curtain rod bracket, F. Harris . . . . . . . . . . . . . . . . . . . . . .  628,199 
Cut out plug. A. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.180 
Cutter. See Straw or feed cutter. 
Cutting tool. H. S. Newcomh . . . . . . . . . . . . . . . . . . . . . . . .  628,280 
Cycle gear. T. II. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  628.135 
Cyclometer. A. A. Leuchter . . . . . . . . . . . . . . . . . . . . . . . . 628,340 
Dental chair. adjustable. G. Holtz . . . . . . . . . . . . . . . . . . 628.244 
Desk. E. M. Mosher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  628.346 
Diamonds and their mountings, gage for, S. Gold· 

ner. . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . .  . .  . . . .  . . . .  . . .  . . . . .  628.310 
Dish cleaner, W. C. Williams . . . . . . . . . . . . . . . . . . . . . . .  628.292 
Dish washer. M. J . Mendenhall . . . . . . . . . . . . . . . . . . . . .  628.409 
Door hanger, C. A. Ensign . . . . . . . . . . . . . . . . . . . . . . . . . .  627,991 
Door holding device. C. W. Sponsel . . . . . . . . . . . . . . . .  628.366 
Door storm strip. C. Mitsch . . . . . . . . . . . . . . . . . . . . . . . . .  628.278 
Dough mixer, C. Cornelius . . . . . . . . . . . . . . . . . . . . . . . . . .  628,073 
Dough mixer, W. & P. Kryszewski. . . . . . . . . . . . . . . . .  628,337 
Drain. cellar. G. O. Mil1er . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,207 
Drawer cent.ering device, J. M. Hotfmire . . . . . . . . . .  6'28,322 
Drier. See Clothes drier. Fruit drier. 

�bvedi.gemenf.9. 
ORDINARY RATES. 

Inside PaKe, each insertion • •  .,.:; cents a line 
Back PaKe, each insertion. - - $1.00 a line 

ar Far some classes of Advertisements, Special and 
Higher rates are required. 

The ahove are charges per agate line-abont eillht 
words per line. This notice shows the width of the l ine. 
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morning to appear in the fullowill2" week's issue. 

foot power 
Screw ...  

. . .  cutting 
Automatic 
Cross feed 

9 and t I - inch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 
6 9 5  Watcr St . •  Seneca Falls, N. y. 

T H E  H A L L  
BRASS P I P E  WRE N C H .  

A PERF ECT '1' 0 0 1, 
WITH FRICTIO N GRIP. 

BU8'in�s for all sizes and shapes. 
Higbly polisbed pipes made 
up wltbout scar or injury. 
For Virculars and Prices 

WALW ORTH M F G .  CO.,  1 6  O l iver SI .. BOSTON , MASS. 

Water Emery 
Tool Crinder 
Pl��g ��q�g.�S

S
to 

n
�u;�I;�t wiIfg 

water. Always ready for use. Sim
plest in construction, 1I1ost efficient 
in operation. 

rr- Sena jar cataloque ana prices. 
W. F. & JN O . BARNES CO.  

1 9 9 9  R u by 51 . ,  Rockford, I l l .  

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub-Presses and 
Tools to ol'der. 

IIJr Send jor Ctrculars. 

BLAKE & JOHNSON, 
P. O .  Box 7 ,  WAT E RB U R Y ,  C O N N .  

H IGH GRADE W��?NG MACHINERY § Single Machines or Com= 
plete Equipments for 

Any Class of Work. 

. . ' 

. 
. Your Correspond,ence is Solicited,. 

IIJr Illnstrated Matter and Prices on 
application. 

�. J .  A. FAY &. C O .  
1 0 - 3 0  J o h n  51. .  C I N C I N NAT I ,  O H I O  

C H R I STIANA MACH I N E  C O M PANY ,  
Established 1862. 

Chrisliana. Pa., U .  S. A. 

Engineers, Founders 
and Mach i nists . 
Manufacturers of 

Turbine Water Wheels .  
adapted to  all duties. � Power �J1ransmitting Machinery. Gearing. Rope Wheels, 

Friction Clutches, Shafting, Pul1eys� Hangers, etc. 
IIJr Oatalogues on applicatWn. 

N E W B I N O C U L A R .  
(The Triiider.) 

Small as an opera glass. More 
powerful than the largest t1eld 
glass. Send jor Oirculars. 

Q U E E N  & CO. 
Optical ana ScientijU; Instru

ment Works, 

1 0 1 0  Chesl n u l  Slr.eel, 
PHILADELPHIA, P.A. 

Tools for Fino or ROll[h Work 
Tools that are common and Tools that 
are rare, costly and cheap Tools, and 
every other kind of '}1001 used in any 
trade you will find described and illus
trated in M O NTGOM E R Y ' S  TOOL CAT
A L O G U E  FOR 1 8 9 8 .  A handsome 
book containin� 510 pages and copious 
index. Pocket size �x 4:!4 inches, with 
rounded edg-es and stitched covers. 
Every workshop and factory in the 
conntry should have one. Sent by 
mail for 25 cents by 

MONTGOMERY & CO. 101) Fnlton Street. New York. 

WELL DRILLING 
lachines 

Over 70 sizes and styles. for drilling either deep or 
shallow wells in any kind of soll or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

45 
Drill. P. C. Forrester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.4().1 
Dye and making same, blue black wool, C. Oel-

schlae�el. . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.025 
Dye and making same, green trisazo, C. Simon . . . . 628.23.'-l 
Dye, green acid, A. Herrmann . . . . . . . . . . . . . . . . . . . •  628 ,243 
Ear drum. G. P. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.051 
ElectriC furnace, F. P. Yan Denbergh . . . . . . . . . . . . .  628.373 
Electric machine, dynamo, HutIn & Leblanc . . . . .  628,245 
ElectriC meter. T. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . .  628,240 
Electric motor attachment. C. R. Meston . . . . . . . . . . 628.01 4 
Electrode for therapeutic purposes, vacuum, H. 

G. O'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628 .352 
Electrotherapeutic apparatus. H. G. O'N eill. . . . . .  628.351 
Elevator safet.y device. U. S. AI . . . . . . . . . . . . . . . . . . . . . 628.260 
Elevator safety device. J. D. Gnlfen . . . . . . . . . . . . . . .  628.090 
End gate. wagon, H. Wittich . . . . . . . . . . . . . . . . . . . . . . .  628 .42f) 
Engine. G. De Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.m)j 
Engine. De Camp & Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.:l!IS 
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Eyelet. D. C. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'28.165 
Eyeleting machine. P. R. Glass . . . .. . . . . . . . . . . . . . . . . .  628.309 
}.]yeleting machine, W. L. Whittemore . . . . . . . . . . . .  628,2�1 
Eyeleting machine. Whittemore & Glass . . .  628.289, 628,290 
Eyeleting machine gage. Whittemore & Glass . . . .  628.423 
Fare register. S. C. Houghton . . . . . . . . . . . . . . . . . . . . . . . 628.223 
Fastener for envelops, etc. , metal, H. C. HoI· 

com be et al. . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  628.324 
Fastener stud member. detachable. E. Prin!'le . . .  628.035 
Fastener stud member. separable. G. E. Adams .. 627.961 
Fastening device. A. Leblanc . . . . . . . . . . . . . . . . . . . . . . .  628.203 
Faucet. E. N. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.2b8 
Feed water heater. J. W. Casey . . . . . . . . . . . . . . . . . . . . . 627.980 
�'eed water heater. H. A. Millar . . . . . . . . . . . . . . . . . . .  628.344 

�;����: t: X: �'6g�l' : : : : : : : : : : : : : : : : '. : : : : : : : : : : : : : : : : : : ��:t� 
Fence machine, wire. J. Bennington . . . . . . . . . . . . . .  627,969 
Fence making machine, Pendergast & Whidden . 628.253 
Fence post. O. E. Newquist . . . . . . . . . . . . . . . . . . . . . . . . .  628.208 
Fertilizer distributer, E. J. Corser . . . . . . . . . . . . . . . . . .  627,98H 
lI�ertilizer distributer. L. V. Labelle . . . . . . . . . . . . . . . .  628,100 
File, newspaper, Bireley & Simms . . . . . . . . . . . . . . . . . . 628,430 
Filter, C. '1\ Giles . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  � .  628,088 
Filter press, J. \Villiamson . . . . . . . . . . . . . . . . . . . . . . . . . . 628,057 
Firearm, G. 'J.1esta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.130 
]�irearm stock, adjustable, O. O. Scripture . . . . . . .  628,360 
}!'ire extinguisher, ponabltl. R. D. Wirt . . . . . . . . . . . 628.058 
Fireproof partition, O. \V. Norcross . . . . . . . . . . . . . . . 628,252 
Fireprooting composition, G. X. Dime . . . . . . . . . . . . . .  62,·,988 
l!'langing machine. If. L. Kollberg . . . . . . . . . . . . . . . . . . 628.099 
Folding box, Cunard & l-Ianllold . . . . . . . . . . . . . . . . . . . . 628,196 
Foot rest and child's seat, combined, J. R. John .. 628,331 
F'ootwarmer. A. & W. C. Meyer . . . . . . . . . . . . . . . . . . . .  628.182 
Fountain. See Watering fountain. 
Fruit drier. E. F. Schneider . . . . . . . . . . . . . . . . . . . . . . . .. 628 .212 
E�urnace. P. O. Krottnaurer . . . . . . . . . . . . . . . . . . . . . . . .  628.336 
Furnace air feeding apparatus. J. S. Newlin . . . . . .  628,349 
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g��lbot . . . . . . . . . .  628,288 

Galvanic battery. J. von der Poppenburg . . . . . . . . . .  628,116 
Garment forming apparatus, I .  B. Kleinert . . . . . . . . 628,4:)5 
Gas apparatus, J. M. Hadden. . . . . . . . . . . . . . . . .  . .  628,000 
Gas burner. J. F. Barker . . . . . . . . . . . . . . . . . .  628.063 to 628,()6.; 
Gas burner. incandescent, E. Bauweraerts . . . . . . . .  628,155 
Gas engine. W. S. Sharpneck . . . . . . . . . . . . . .  628.122 to 028,125 
Gas generating gas fixture, J . _ J .  Snyder . . . . . . . . . . .  6�,:)!i5 
Gas generator, acetylene, R. If. Dull. . . . . . . . . . . . . . .  621.HS!! 
Gas generator, acetylene. S. Hanford . . . . . . . . . . . . . .  628.1IJS 
Gas generator, acetylene, H. Keller . . . . . . . . . . . . . . . . 62S.2' · 1  
GasoJene or gas engine. J. A. Harp . . . . . . . . . . . . . . . . . 62b. i1 .i . ;  
Gate. See End gate. Railway gate. 
Gate. S. W. Martin . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  628,01:1 
Gear, drivmg, J. K. Starley . . . . . . . . . . . . . .  � _  . . . . . . . . .  628,l-W 
Gearing. W. W. Kenfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  628 .407 
Generator. See Gas generator. 
Glass articles. making. M. J. Owens . . . . . . . . . . . . . . .  628.027 
Glass articles, perforating, E. A. Parker . . . . . . . . . . 628,030 
Glass bottles, machine for manufacturing, L. 

Grote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.313 
Glass, making rough plate. P. Semmer . . . . . . . . . . . .  628.120 
Glass pressing apparatus, G. E. Cleveland . . . . . . . . . 628,157 
Glassware, decorating, H. 'l1huemler . . . . . . . . . . . . . . . 628,1;;1 
Glove. D. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.017 
Golf practicing apparatus. J. G. Warren . . . . . . . . . . . 628,236 
Gong, alarm, E. W. Vanduzen . . . . . . . . . . . . . . . . . . . . . .  628,13:1 
Grain, etc .• apparatus for separating or sorting, 

A. Boguszewski. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 627,970 
Grain binder cord knotting and holding device, 

W. Butterfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.071 
Gra
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Grate. basket. F. H. Fielder . . . . . . . . . . . . . . . . . . . . . . . . .  628.402 
Grinding mill thrust bearing, J. H. Gunn . . . . . . . . .  628,314 
Gun. cane. E. H. Ericson . . . . . . . . . . . . . . . . . . . . .. . . . . . .  628.142 
Hair cuttIng apparatus, C. Hasch . . . . . . . . . . . . . . . . . .  628,002 
Harne and trace connector, A. E. Hall . . . . . . . . . . . . . 628,221 
Hammock, R. C. Funke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 ,994 
Handcuff, J. F. Cumming . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628, 139 
Harrow. disk. Packham & Oates . . . . . . . . . . . . . . . . . . .  628.028 
Hat fast.ener for boxes or cases, G. H. Schoenle-
Ha���'Ck 'loader 'oi: \iriio'ade':: Vi: N: ·Siirij;kiris: · . . :: ��:g�l 
Heater. See Feed water heater. Water heater. 
Heel, J. W. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,984 
Heel protector. shoe. E. Slauson . . . . . . . . . . . . . . . . . . .  6"28,188 
Hinge joint for fiat articles. G. Cohn . . . . . . . . . . . . . . 628.239 
Hinged case, A. L. Mariner . . . . . . . . . . . . . . . . . . . . . . .  , ' 628.103 
Hoe and cuJtivator. horse. F. Bateman . . . . . . . . . . . . 627,965 
Holdback attachment. vehicle. H. H. Brown . . . . .. 628.301 
Hook, See Singletree hook. 
Hook and eye. E. W. Groeschel. . . . . . . . . . . . . . . . . . . . . 628.143 
Horseshoe, nailless, H. Broers . . . . . . . . . . . . . . . . . . . . . . 627,974: 
Hose gate. E. S. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.391 
Hose safety device. hydraulic. J. Muskett . . . . . . . .  628 .018 
Hydrocarbon lighting apparatus, R. J�. Doran . . . .  628,079 
Ice and production of cold, etc., manufacture of, 

C. Tellier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.150 
Ice creeper. detachable, Feather & Saxton . . . . . . . . 628,263 
Index, card, E. J. Sein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627 ,967 
Ind
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Indicator. See Liquid level indicator. 
Ink well cover, B. G. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . 628,107 
Insole, slipper, A. Lennon . . . . . . . . . . . . . . . . . . . . . . . . . . .  62i;,�3!) 
Insulators for carrying electric line wires, fixing 

of. W. Menzel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.343 
Iodin compound and making same, A. Classen . . .. 627,981 
Iodin derivatives of aromatic amins and making 

same. A. Classen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.982 
Iron. See Sad iron. 
Ironing table. A. J osephs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.332 
Irrigating system for sprinkling farm lands, 

roads, or streets, surface. W. H. Shinn . . . . . . . .  628,127 
JOlnt. See Hinge joint. Railway rail jOint. 
Journal bearing, L. P. Delano . . . . . . . . . . . . . . . . . . . . . .  627,985 
Key guard. L. L. Downing . . . . . . . . . . . . . . . . . . . . . . . . . . 628.438 
Killetoscopic apparatus, McMillan & Roebuck . . . . 628.413 
Knife. 1!l. O. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.259 
Knife polishing machine. C. W. Mode\ . .  . . . . . . . . . . . 628.016 
Labeling bottles, etc., machine for, S. Fyfe . . . . . . .  628,307 
Labeling tins, jars, buttles, etc., machine, for, J .  

It. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.389 
Lam p, alternating current arc. G. L. Moyer . . . . . . 628.109 
Lamp burner, F. rr. 'Villiams . . . . . . . . . . . . . . . . . . . . . . . .  628,424 
IJamp, hydrocarbon incandescent, W. S. Pros key 628.415 
Lantern holder and foot warmer, W. M. Wil· 

marth . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . .  . .  . . . . . . .  628.377 
Last. W. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.238 
Lasting machine, Keats & Clark . . . . . . . . . . . . . . . . . . . .  628,'?OO 
Lemon squeezer, G. E. Savage . . . . . . . . . . . . . . . . . . . . . .  628,254 
I,etter press. Hardy & Maple . . . . . . . . . . . . . . . . . . . . . . .. 628.266 
Level and plumb. combined, Keyser & Roche . . . .  628,3H4 
LiqUid level indieator, H. Rasmussen . . . . . . . . . . . . .. 628,�5"3 
Liquid meter, Gray & l!-.arrar . . . . . . . . . . . . . . . . . . . . . . . . 628,312 
Lock. See Sash lock. Seal lock. 
Loom. W. J. Lutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.206 

t���: �: l:o���gg: · · · · :  : : : : : : : : : : : . : .. .. : :  .. : : : : : : : : : : :  ��:�� 
Loom. circular. J. &. C. Herold . . . . . . . . . . . . . . . . . . . . .  628.093 
Loom. haircloth. C. E. Pervear et al .. . . . . . . . . . . . . . .  628.231 
Loom shedding mechanism. 8. Arienta . . . . . . . . . . . .  628,154 
Lubricating ·plug, McAlexander & Thomas . . . . . . . .  628,019 
IJubricator. See Axle lubricator. 
Machinery, electrical slow starting device for, I. 

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628. 190 
Magnetic separator, A. Dings . . . . . . . . . . . . . . . . . . . . . . .  628,078 
Mashing apparatus. O. Selg .. . . . . . . . . . . . . . . . . . . . . . . . .  628.232 
Mattress stuffing machine, R. R. Thompson . . . . . .  628,047 
Measuring machine, cloth, J. H. Vanderburgh . . .  628,374 
Mechanical elements, device for securing, H. 

Zorn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.060 
Mechanical movement, R. L. Crossman .. . . . . . . . . . .  628,220 
Mercur·ammonium compound and making same, 

C. �'. M. Schaerges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.417 
Mercury soluble in water and manufacturing 

same. product of. A. Lottermoser . . . . . . . . . . . . .  628,270 
Metal tube, compound. G. H. Everson . . . . . . . . . . . . .  627 ,W2 
Metal working machine counter mechanism, N. 

Sperber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.043 
Metals by electricity. heating. E. M. Bentley . . . . 628,429 
Metals, ornamenting. P. C. Mcl1hiney . . . . . . . . . . . .  628,348 
Meter. See Electric meter. Liquid meter. 
Milking apparatus. W. H. Lawrence . . . . . . . . . . . . . . .  6'28,338 
Mill. See Rotary mill. Windmill. 
Mine shafts. etc., means for raising water from. 

R. E. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.219 
Mineral lode tracer. Heyland & Gray . . . . . . . . . . . . . .  b'28.321 
Mining and dredging ejector, W. Muir (reIssue) . .  11.755 
Mining machine. coal. C. M. Johnson . . . . . . . . . . . . . .  628,007 
Mixer. gee Dough mixer. 
Mould and weight gage. A. C. GIllette . . . . . . . . . . . . . .  628.405 
Mould for composition rollers, E. Stough .. . . . . . . . .  628 .367 
Moulding. picture. G. 1+'. Drew . . . . . . . . . . . . . . . . . . . . . .  628.140 
Money holder and changer. G. T. Farnell .. . . . . . . . .  628.«11 
Monorailway system . L. Beecher . . . . . . . . . . . . . . . . . . .  628.174 

(Continued on page 46) 
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A 
sense 

of security 
pervades the 
home which 

shelters a 

SMITH & WESSON 
Revolver_ 

SMITH & WESSON, 
1 4  Stockbridge Street, Springfield, Mass. 

Catalogue for a stamp. 

F I N E  W O R K  
No machine on the market can equal 
our No. 00 Hand Bencll ;Uilling 
llIachine with two speed counter. 
Spindles and bearings of hardened 
and ground tool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Ful1er descrip
tion in free illustrated booklet. 

'!'be Pratt & Whitney �o., Hart[,'rd, Conn . 

GAS ENGINE 
IGNITER 

¥11�
le

i�:life��
a
:iM'ii� 

on the market. 8end for 
catalogue. 
Th e  Carl i s l1l & Finch Co. ,  

S i x t h  S t . ,  C i n c i n nat i ,  O .  

T
�
hi

�
' b

-
• •  -t' -W-iDd-, S-te-am-, o-r -Ho-r;-, P-ow-.r-.-

We oft'er tbe \V EH�T E U  2� actual horsepower 

G AS E N G I N E  
$ 1 50. 1 .. 88 10 per cent discount for cash. Buil t 

on interchangeab l e  plan. Built of best material. 
)'lade in lots of lOu tnerefore we can make the price. 
Boxed for shipment. weight 800 Ibs. Made lor Gas 
or Gasoline. Also Horizontal Engines , 4 to 30 h. p. 

WEBSTElt MFG. CO., 
1074 West 1 5 tll St., Cllicago. 

Eastern Bl anch : 38·D Dey Street. N ew York City. 
Southern A�ents: Boland &: G.3chwind Co., Ltd., 

So.  Peter and Lafayette Sts., New Orleans, La. 

TO M I N E  O W N E R S. 
You need a HOISTING ENGINE. You want the 

best, strongest. sufest, most 
up-to-date engine that is 
made-the most durab]e and 
yet the g r e a t e s t  saver of 
money. Send for our free 
catalogue and state the size 
of engine you want. We 
buiJd tbem for mines, quar
ries. and docks. Both friction 
��

d
A1?���s ����fy rn\��:;geab]e. Weber Gas & Gas-

oline Engine Co., 402 S. W. Boulevard, Kansas City, Mo 

• .  W O LV E R I N E " G AS A N D  GASO L I N E  
E N G I N E S ,  
The U I' is tbe only re-

: -.:ccc·, ::-'.-.-.7 tta: l������ e�� 
Requires no 

__ =iiit-;;l;�saf������faci�
S
�y 

O LV E R I N E  M O T O R  W O R K S ,  
12 llu roll  Stree t ,  

O R A N D  R A P I D S ,  M I C H .  

REVERSING STEAM TURBINE.-P AR-
son's recently perfected turbine for boats. Illu8trations 
showing details. Contained in SCIENTU' I C  AlVIERICAN 
SUPPLEMl£NT, No, 1 1.�8. Price ]O cents, by man, from 
this office. and from a l l  newsdealers. 

New LI-ght Address all C:. L. HOGA.N, 
• letters to Manager. 

Automobiles / • 
'rhe SCIENTIFIC AMERICAN for May 13, 1899, is 

devoted mainly to illustrations and detaUed de
scriptions of various types of horseless vehicles, 
This issue also contains an artic]e on the mechan
ics Of the bicycle and detaiJed drawings of an auto
mobile tricycle. Price 10 cents. 

The following copies of tbe SCIENTIFIC AMER
ICAN SUPPLEM�JNT give many details, of Auto
mobiles of different types , with many illustrations 
of the vehicles, motors, boilers, etc. rl'he series 
make a very valuable treatise on the subject. The 
number. are : 7H2, 979, 993, 1053, 1054, 1055, 1056, 10fi1, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents eacll. 
by mail. For sale by all newsdealers or address 

MUNN & CO. ,  Publishers , 

361 Broadway. New York. 

I c itutific �mtticJu. JULY 15, ISw-
Motion. machine for transferring differential, D. 

H. B. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  628,09<1 
Motor. See Spring motor. 
Mowing machine. M. Kane . . . . . . . . . . . . . . . . . . . . . . . . . .  6"28.248 
Music leaf holder ulld turner, T. F. Moss . . . . . . . . . .  628.411 
MUSiC rack alld hulder. adjustable. J. 'B. Henry . . 628,31Y 
Musical instrument, mechanical, 11'. Gronau . . . . . .  627.�1.) 
Necktie fastener. J. Hommel. . . . . . . . . . . . . . . . . . . . . . . . 628,118 
Nipple wrench , H . . J. O'Leary . . . . . . . . . . . . . . . . . . . . . . .  628,414 
Nose screen. S. M . .McHatton . . . . . . . . . . . . . . . . . . . . . .  628,111 
Nozzle, variable exhaust, \V. E. Symons . . . . . . . . . .  628.:*i9 
Nut and bolt lock, A. Barr . . . . . . . . . . . . . . . . . . . . . . . . . .  628,291 
Oil can. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,435 
OIls or fats, apparatus for treating, C. G. Hep-

burn . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  628.092 
Optical measurill� instrument, C. rr. 'rhomas . . . .  628.045 
Ore concentrating table, F. L. BartJett (reissue) 11.756 
Ore concentrator, Mather & Snyder . . . . . . . . . . . . . . . .  628,105 
Oven, H. Werner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.052 
Package ti l ling and foldmg m<1chine, J. M. Howe 628,178 
Paclmge. storage. M. Falk . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,159 
Paper box machine, C. R. Banuihr . . . . . . . . . . . . . . . . .  628,062 
Paper feeding machule, W. G. 'rrevette . . . . . . . . . . .  628,132 
Paper foldillg machine. H. If-'. Bechman . . . . . . . . . . . .  ti�8,066 
Paper makiug machine screen ,  H. Smith . . . . . . . . .  628,234 
Paper rol l delIvery apparatus, H. J. \Vendorff . . . .  628,257 
Patt ern box, P. R. \V ernIcke . . . . . . . . . . . . . . . . . . . . . . .  621;,053 
Pavements, apparatus for resurfacing asphalt, 

W. A. 'l'ice. . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . . .  6'28,<121 
Pedal crank extension attachment, J. B. Young .. 628,173 
Penholder, J. L. Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti28.261 
PhotographIC lIght stand, F. Schanz . . . . . . . . . . . . . . .  628,286 
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Piano action. F. K. Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,181 
Pig breaking machine, A. E. Brown . . . . . . . . . . . . . . . .  628.069 
Pile driver, derrick, N. Simonson . . . . . . . . . . . . . . . . . 628,128 
Pipe. See Tobacco pipe. 
PIpe cutting tool, J. W. �·letcher . . . . . . . . . . . . . . . . . . .  628.403 
Pistol, repeating. B. Behr . . . . . . . . . . . . . . . . . . . . . . . . . . 627,966 Planter, corn and cotton, J. H. Sheppard .. . . . . . . . .  628,362 Planter marker attachment. J. A. RingeiRen . . . . . .  628,038 
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.. .. .. .. .. ':. '::::::. ���,t�� Post. See Fence post. . 
Press. See Baling press. Filter press. Letter press. 
Press for compressing bills, etc. , Painter & 
PrilIftrri:

d
J�!te' 'ho'lder: ' ii;stan·i�i;eo��: ·S: · '&' 

' M: 628,183 

pri��rJ:��e��·e�: brake 'ai;ci 'ad'f�sti�g 'de;;ice' fo'� 
628,250 

pri;t��:��:s�!�.
J
jo�rI��\CSe��r;ng: f(;r form roiiers 

628,148 

Proj!c:fieI�a�e�l��Ck',' �i3"xi iri' &' Daw·s·oil. : :  : :  : : : :  : : :  ��g:¥3� 
Propellmg and steering apparatus, I. Lehman . . . . 628,010 
Propelling mechanism. ship. M. Stoehr . . . . . . . . . . . .  62H,12H 
Pump governor. Lewis & Schwartz . . . . . . . . . . . . . . . . .  628,101 
Pump Ilead. S. Strobrirll'e .. . . . . . . . . . . . . . . . . . . . . . . . . .  628.110 
Pump, steam vacuum, W. H.. Emerson . . . . . . . . . . . .  628,432 
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Hack. See MUS1C rack. 
Rail securing tie or sleeper for permanent ways, 

G. Weise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,376 
Railway gate, electric. '1'. O. Cooper . . . . . . . . . . . . . . . .  628,393 
Railway rail joint. E. Hobinson . . . . . . . . . . . . . . . . . . . . .  628.4lti 
RaIlway safety appliance, electric, "M. Hoopes . . . .  628,177 
Railway signaling apparatus .  ,"V. Brierley, 

628.299, 62b�300 
Railway switch, H. G. Odenkirk . . . . . . . . . . . . . . . . . . . .  628,281 
Railway switch stand and 8ignal combined, H. C. 

Odenkirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,282 
Record bolder, J. C. Kattell . . . . . . . . . . . . . . . . . . . . . . . .  628.33:1 
Register. See Cash register. Confessional regis-

ter. Fare register. 
Reg�ster�ng apparatus. M. L. A. Bohle . . . . . . . . . . . . .  627,971 
Reglstermg apparatus, W. A. A. Roper. . . .  . . . . . .  628.040 
Rein guard. E. W. Gram . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,265 Rendering apparatus, '1'. H. Wymonde . . . . . . . . . . . .  628.:)78 

�rri�.
l
V��:B�r�I!U

b���.
e�n �in��nwlck . . . . . . . . . . . . . . 628,356 

Riveting machine, E. Einfeldt . . . . . . . . . . . . . . . . . . . . . .  628,081 
Riveting machine, E. Kelllpshall . . . . . . . . . . . . . . . . . . .  628,098 
Rotary engine, J. H. Garner . . . . . . . . . . . . . . . . . . . . . . .  628,086 
Rotary engine. G. P. B. Hoyt . . . . . . . . . . . . . . . . . . . . . . . 628,327 
ltotary engine, A. H. Shoemaker . . . . . . . . . . . . . . . . . . .  628,418 
Rotary mill, G. S. Emerick . . . . . . . . . . . . . . . . . . . . . . . . . .  628,141 
Ruler, desk, M. F. Connett. . . . . . . . . . . . . . . . . . . . . . . . .  628.072 
Running gear, A. W. Ogden . . . . . . . . . . . . . . . . . . . . . . . . .  6'28.230 
Sad iron, gas heating, E. Stern . . . . . . . . . . . . . . . . . . . . . .  628.235 
Sash balance. Lowery & Billings . . . . . . . . . . . . . . . . . . .  628,341 
Sash lock, window, W. A. Hawthorne . . . . . . . . . . . . . .  628,267 
Sash , wind9w. ,"v. A. Davis et al . . . . . . . . . . . . . . . . . . . .  628.303 
Sawbuck, H. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,015 
Sca]e, garment cutting, H. P. Evan . . . . . . . . . . . . . . . .  628,083 
Scale, recording, J. Campbell . . . . . . . . . . . . . . . . . . . . . . . .  627,978 
Screen. See Nose screen. WindOW screen. 
Seal lock, W. F. Homman . . . . . . . . . . . . . . . . . . . . . . . . . . . 628,161 
Seed dril l , F. Bateman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627,9&1 
Self waiting table. A. J. york . . . . . . . . . . . . . . . . . . . . . . . 628,153 
Reparator. See Magnetic separator. 
Sewing machine shuttle, P. H. Hewitt et al . . . . . . .  628,320 
Sewing machine trimming mechanism, W. A. 

Neely .  . . . . . .  . . . . . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . .  628.227 
Shaft coupling, flexible, H. F. Sbaw . . . . . . . . . . . . . . .  628,126 
Sharpener, knife or shears. McGuire & Harris . . . .  628.021 
Shoe polishing cabinet. A. R. Weyble . . . . . . . . . . . . . .  628,{)54 
Shoe stapling machine. N. S. Wakefield . . . . . . . . . . .  628.375 
Shovel, G. Laws . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . . . . .  628.202 
Slllgletree hook, J. Mealey . . . . . . . . . . . . . . . . . .  : . . . . . . .  628,276 
Skate, S. W. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,433 
Slag treating apparatus, C. Diebold . . . . . . . . . . . . . . . .  628,099 
Slotting and slabbing machine, A. J. Morse . . . . . . . 628,410 
Soap mIxing and kneading apparatus, F. S. 

Rutschman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.186 
Sole, cushion, H. O'Sullivan . . . . . . . . . . . . . . . . . . . . . . . .  628.209 
Rpring motor, C. Sinclair . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.149 
Sprocket wheel cham case, H. D. Griswold . . . . . . . . 628,406 
Spur. po1e or climbing, M. Butler . . . . . . . . . . . . . . . . . . .  628,070 
Stacker, straw, E. Groven . . . . . . . . . . . . . . . . . . . . . . . . . .  628,144 
Stal l ,  knockdown shipping, J. O. Bowdish . . . . . . . . .  628.175 
Stamp, tag, box, or sign, E. R. Jones . . . . . . . . . . . . . .  628,147 
Stamp, time, S. H. Hoggson . . . . . . . . . . . . . . . . . . . . . . . . .  628,323 
Staple fastening, E. Andrews . . . . . . . . . . . . . . . . . . . . . . .  628,3S0 
Steam engine, F. W. Gordon . . . . . . . . . . . . . . . . . . . . . . . .  628.089 
Steam engine, G. J. L. Henry . . . . . . . . . . . . . . . . . . . . . .  628.0!11 
Stencils, making, A. Haberstroh .. . . . . . . . . . . . . . . . . . .  628.315 
Stitching borse. H. H. Brandes . . . . . . . . . . . . . . . . . . . . .  627,973 
Stone, apparatus for applying powder in manu-

H O U S E  H EA T I N C  F R O M  

TH E K ITCH E N  F I R E  BY H OT WATER .  
The " Heatencook " Barge is a Combined Cookin", �tove ancl Hot 

Water Hea ter. It is unequaled a8 a cook stove. It bakes, roasts, ·etc . •  
to perfection. '11he range is made in the most substantial manner and is 
finished in first-class style. It is not an ordinary range with an attach
ment, but is designed especially as a heater and cooking stove combined. 
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and return pipes. In summer time the radiators remain full of water. the 
circulation of water being stopped by closing valves attached to each 
radiator, the radiators. remainmg cold. 'l'be " Heatencook " system will 
heat an entire house ot moderate size-on]y one fire in the house. Plenty 
g
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gi ving tbe greatest satisfaction in many most deligbtful home!:!. It is just 
what you want. Send for catalogue and get an particulars. Address 

=====-"'-_-' BROOlUEI,L, SCHMIDT & CO., Limited, Box 135, YORK, P A.  

MIETZ & WEISS 
KEROSENE  

and GAS Engine 
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s
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reliable. Runs witb common 
kerosene. Perfectly auto .. 
matico Patented 1897, U. 15. 
and.s��fo

;�at�����:s. 
1 2 8· 1 3 2  M olt S t . ,  New York. 

Our Dectector has been on the mar .. 
ket for many years, and "is recognized 
by all who have used it as a thorough
ly reJiable article. 

In mechanical construction and 
electrical design it stands unequaled. 

It can be operated by either bat
tery or magneto current. 
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Tile Holtzer-CabotElectric Co. 
Boston (Brookline), Mass. 

No. 29 S which gives full description of our different styles 

G-:El.XP. 
The SKINNER P AT
ENT DRILL CHUCK 

is simple, strong, and 
accurate. The jaws 

of hardened tool 
e e ] .  8 t a n d s  se

rerest tests. Is self
centering, se]f-tigbt
ening, most durable. 
HoJds s t r a i g h t  or 
taper shank dril1s. 

II:T Send for catalo�ue. 
C h u rch St . ,  New B ritai n ,  C o n n  

Ever used WILLIAMS' SHAVING SOAP for 
shampooing ? No ? Then you have missed one of 
the greate�t l uxuries imaginable. It is simply marvelous what 8. great mass of thick, creamy 
lather a small piece of WILLIAMS' �HAVING 
SOAP will make when rubbed lnto the hair and 
scalp. How cleansing, coo ling and refreshing it 
is! How thoroughly it removes every particle of 
dandruff, and how 80ft. "flllffy" and silky it leaves 
the hair! 

Like to try it ? Sample free for 20. stamp to pay 
postage. 

W ILLIAMS' SHAVING SOAPS are the recog
nized Standard the world over. 

The J. B. Williams Co., Glastonbury. Conn. 
Depots : London, Paris, Dresden, Sydney. 

Burst Wat¢r PiJ)¢S a (bing of tb¢ Past 
This tUJUble-slope causes tM 
expanding ice to slide into 
the air-dome, taking the 

You can now make all water pipes as secure from burstinsz ill winter flS in snmmer. 
This pneumatic system is the only one which successfully prevents the annoy
ing and costly bursting of water pipes. It has solved a great economic problem. 
Highly endorsed by Architects, En�ineers and Municipal Officials. No new house 
:���l: �i ii�liV.I

����:�F���;���i
s
Jri'
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house owners should avail them-

�t;;.���gbth�l.s�i�rev�t! 
ar Send for lllustrated Booklet, givinu full explanation and discount. 

"'Hammering. "  Covered by 
U. S. and Forei{rn Pat.nts. 

THE PNEUMA'rIC DOllIE MANUFACTURING COMPAN Y, 
5 01 E Street, Nortllwest. Wasllington, D. C. 

B EST B I CYC L E  B RA K E� 
BRAKE 

i s  composed o f  a friction disk secured to the hub o f  rear wheel, a clutch o n  the disk and a. 
c·uLch on the rear sprocket wbeel. Both clutches have inclined surfaces upon which balls 
rol1. When the bike chain is pulled forward, the bans also move forward and ride up their 
incline. Back pressure to pedals produces reverse motion. ll"ree booklet of particulars. 
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SENSITIVE LABOR ATORY BALANCE. I 
By N. Monroe Hopkins. This U built-up " laboratory 
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by any amateur skilled in the use of tools, and it win 
work as well as a $125 balance. 'J.1he article is acc()m
panied by detailed working drawings showing variuus 
stages of the work. This article is contained in SCIEN - I 
TIFIC Al\-IERICAN SUPPLEMENT, No. 1 1 84. Price 10 I 
cents. For sale by MUNN & Co . •  361 Broadway, New 
York City! or any bOOkseller or newsdealer. 

G IVE SATI S FAC T I O N .  
ELECTRICAL 

facturing artificial , G. Hattingen . . . . . . . . . . . . . . . 628.317 Durable in Construe-
Furnace for Amateur's Use.-The utilization of 1 1 0 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a large scale, and the fur
nace can be mHde by any amateur who is versed in the 
use Of t.ools. This artic]e is contained in SCIENTIFIC 
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����.�prp:rc'i,��jjiig; T nick.: : : : : : : : : :  : : : : . : : : : : : : : : : ���;��� . � Send for. Catalo�ue 
StraIner, waste pipe. J. C. Hungerbuehler . . . . . . . . 628.146 and Mtvesttgate our Cla1.ffls. 
Strap fastening, P. 'l'empest . . . . . . . . . . . . . . . . . . . . . . .  628.370 TRUSCOTT BOAT M FG CO St J s h M ' h U S A  
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or by any bookseller or newsdealer. 
Switch. See Rallway switch. --------------------------------------------
Straw or feed cutter. C. C. Smalley . . . . . . . . . . . . . . . .  628,287 \ ' ., • 0 ep , Ie . ,  . • . 

�:�1�i\�:i!�ir1��\�i�e��.
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628,17� , PIannI
-
ng tne Jew BOIQe Tape couphng and va]e, combmed, D. J. Reaume 628,28<1 I 

��rlJh�n��<;'��e�t?ng
M

���
e
rraiismiiting'," G: ' it: 628,110 

'l'hompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.0<16 
Telephone system, W. W. Bennett . . . . . . . . . . . . . . . . . 628,068 
Telephones. apparatus for indicating the num- Anyone contemplating the building of a new home will find the 

ber of conversations through, C. Petersen . . . .  628,113 

i�l���g�;· !':J
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��i���I.\'�,
C
·muiiipie; ·Huiiri· ·& 628,246 Bui ld ing Edit ion of th e Scientific  American 

Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628.247 of peculiar and absorbing interest. Th i s  beautiful pubJication is Thill coupling, H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . .  628,255 1ssued mOIJth]y, and contains practical articles and suggestIOns 'l'!"1re�� protect�r, J ' "M. Loper . . . . . . . . . . . . . . . . . . . . . .  628,408 on modern house building, together with a series of splendId ��e. '--'e.e Bale tt�. Cross tie. plates, showmg perspective views and floor plans of the mO!'lt up-I !le laymg machIne. Rood & Helt . . . . . . . . . . . . . . . . . .  628,039 to-date modern dwelhngs, estimated cost, etc. A single issue of rr:1me check, R. Schulze : . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  628,042 thIS handsome periodICal IS often worth the year's subscription I 'I In or. can for contaullng canned foods, F. price to the intendIng buiJder. Write to-day and Bend 25 cents for 
Tir�ig�

n
c�;��ge· wb.'eeis: j.;.ibber: 'Q'tii��'le'r '& 'Mc� 628,359 1 a single copy. or $2.50 for annual subscription. 

Near . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62R.284 ,  M U N N  & C O . ,  Publ ishers, 3 6 1 Broadway, N ew York. '!'ire, pneumatic. R. Wapshare . . . . . . . . . . . . . . . . . . . . . .  628,192 1 ___________________________________________ _ Tir��g';,�rS/(V:��orin� �Ir .
p::��.�:� . .  

i
.�. �t.I.��: 627·g1� 1 GOLD SILVER N ICKELA M ETAL PLATING �g�:��g i�g:ti;:g·a�p���t���.

g
g�E: COl1ty: : : : :  : : : : :  ��:�n4 N O  Tooth, artificial ,  H. ,J. Miller . . . . . . . . . . . . . . . . . . . . . . . .  628.R4" , , 

�g;P:gg'l'�rn �'c��I����3\,;: 'R: Park.: : : : : :  : : : :  : : :  �:ijg� PltO'ClI':SS. 
Trace cla!'p, I. Whealdon. . . . . . . . . . . . . . . . . . . . . . . . . . .  628,05;,) 
Train pipe connection, metalhc, W. E. Downing 62b.OO;,) 
Tramway. E. \-V. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'28.28i{ 
1'ropin ketone and making same, R. Willstatter . . 628.2!l2 
'['rousers guard. J. G. Watson . . . . . . . . . . . . . . . . . . . . . . .  628,193 
Tube. See Metal tube. 
Tubes from biHets. mecbanism for making-, J. H. 

NICholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  628.024 
1'ypewriter, book, J. W. Johnson . . . . . . . . . . . . . . . . . . . 628.268 
'l'ypewriter counter. S. W. Varney . . . . . . . . . . . . . . . . . 628.2.5fj 
Umbrella cover, '1'. Hofrichter . . , . . . . . . . . . . . . . . . . . . .  628.001) 
Urinal, W. H. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.20; 
V alve, engine, H. L. Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.17!J 
Valve for hydrants. waste. H. If. Neumeyer . . . . . .  628.022 
Valve, fresh air inlet, P. Ayres . . . . . . . . . . . . . . .  . . . .  628.061 
Valve gear . . 1 .  A. Seymour . . . . . . . . . . . .  : . . . . . . . . . . . .  628.121 
Valve. reversing slide. H. Damerel1 . . . . . . . . . . . . . . . .  628.�!lfj 
Vehicle sleigh attachment, J. E. G. Geise1 . . . . . . . .  621.9!1;i 
Vehicle wbeel , A. Schuch.. . . . . . . . . . . . .  . . . . . . . . . . . .  628,21 3  
Veneer coiling and nailing machine. G.  A. Gage . .  628.08:1 
Vial or medicine bottle, J. U. Lloyd . . . . . . . . . . . . . . . .  628.2fi9 
Vote recording apparatus, W. H. Howe . . . . . . . . . . .  628.fm5 
Voting maclline, W. H. Phelps . . . . . . . . . . . . . . . . . .  , . . .  628,032 

(OQntinuea em p<I(Ie 47) 
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Warp ltop motton. W. F. Arthur • • . • • . . • • • • • . • • • . . . 627.968 

�:�g��� ��hJ?:Ii '!;a�Ji:.�ntley . . . . . . . . . . . . . . . . . .  628.186 
" TH E L I a H T 0 F A M  E R I C  A" 

�:;��':,'o':.:tC:::!Ri!.i ae������Robii{8oi{ ·.it"ai : :  �:� for wheelmen is that given by tile far-famed 
wa��rH��:3!re.��.�·:��?�� .:��.� .����.������ ���,. �: M Ad E S T  I C L A  M P. Water cunveyer, H. A. Johnson . . . . . . . . . . . . . . . . . . . .  628 ,  
Water elevator. compressed air. Hayes & Frost . .  628. Is the nearest approach to the snn as an artficial light. Always 
�:�:� r:��e�oX:� �. i1't�Sf.,��i�iii8 : : : : :  : : : :  : :  : : :  : :  �:044 :1�"a?' a����.Fab1e�hrly· p:t:�t;'tafl:�:;:d ::i t�O r�fc'l:"ai�r Watering fountain. automatic stock. C. Pelmul· cleaning purposes. A perfect searchlight for 100 feet ahead. 

America n - H u n n l n gs " 
T E L E P H O N E S .  

Transmitters. Magneto Bells and Telephone Switch hoards. Over �OO,OOO of our telephones in successful operation. 
�r"J'�� 'rt"itean��hY o�eYI��:n���th�� sinl1le line or metal1ic circuit and number of telephones to be used on one line. arStmd for catalogue us . ..:4. . "  

A M E R I CAN E L E C T R I C  TE L E P H O N E  C O  . •  
1 7 3 S o u t h  Canal S t  . •  Chicag o .  I I I .  

Buy TeJephon 
THAT A R E  G O O D· · N O T  . .  C H EA P  T H I N G S . "  

The difference in  cost is little. We Il"uarantee our apparatus and guarantee our customers against loss by patent suits. Our guaran-tee and Instruments are botb lI"ood. 
W E S T E R N  T E L E P H O N E  C O N S T R U CT I O N  C O .  

2 5 0 · 2 5 4  S o u t h  C l i n t o n  St  . •  C h icag o .  
Lwrgest Manufacturers of T.l.phones 
exclusiv.ly in the United States. 

Roper 's  N ew Engineer 's Handy -Book 
f o r  STEAM E N G I N E E R S  a n d  E L E C T R I C IANS.  

E����Yt�h��t'iii�1i�i:r��e�L��T��� ����r:��.�:' Ex· President of the Electrical Section of the Franklin 
���t�� :':J�:c��� :l�i�� f�Tr��:t::;:'�fgri:To�nl�e in 

CARE and MANAG E M E N T  of an E L E CT R I CA L  PLAN T. 
Nearly 900 pages, 325 illustrations, over 700 main 8ub-
1�'it:d �e�a�e3er a���a�¥;�t����r:�:��ih�tn:�d �� an engineer. Fnll ieather. r-lt e'lrs.g'0cketbook style. $3.IiO. 
Send tor cl1c�!.D 1&2 :�ker���F��eIPh1a. Pa. 
THE �EW BRISTOL {jOU�'I'.: 1l 

Regj�ter8 an accurate aceo unt of work done on print .. 
��eFr:��g�fi�ai�a�t\�::: ��!f�l:� 'f:T.�,� �� repeats 8utomatlcaJly. 8im pIe, securare, durable. Spe ... cia! CDlluters to order. IF' Sendl.0r circUlar. 

C. J. ROOT, Bristo , Conn .. U. S. A. 

J U ST P U B L I S H E D .  

Mechanical Movement.s 
POWERS, D EVICES AND APPLIAN CES. 

By aA�DNE� D .  HISCOX. M. E .  
Author of u Gas, Gasoline and Oil Engines." 

Large 8vo. 402 P�es. 1649 Illustrations, 
with Descriptive Text. PRICE. $3.00. 

A dictionary Of Mechanica1 Movements, Powers, Dpvices� apd Appliances, wi th 1649 illustratiOll8 and explanatorL text. This is a new work on illustrated mechaniCS, 
fn:On:�;r:i����:�:�:v��e:h:��a�r�:J�c;�' �;:�: tive field, for the use of Mechanics, Inventors. EnJdneers, Draull"htsmen. and all others interested in any way in mechanics. -SECTIONS.-

1. Mechanical Powers.-Web,hts. Revolution of 
�. T���:�i��\::r:r 1pe:!r:;.:���r:;8:r���l:: �c-tion Gear .. Spur, Bevel, and Screw Gear, etc. 
3. Measurement of Power.-Speed. Pressure, 
4. S::�ht'lo':'�:::'B�n�;�le:;:ad i!\'1�':.':,�e::_ F.nglnes. Valves and Valve Gear, Paraitel Motion Hear, Governors and Engine Devices, Rotary Engines, OscUlating Engines. 
Ii. Steam Appliances.- IWectors. Steam Pumps. 
6. M<;'�i��

n
F����d!,:���

a
G�S:01�

a
��!·gine8. -Valve Gear and Appliances, Connecting Rods and Heads. 

'1. Hydranlic Power and Devices. - Water Wheels, Turbines, Governors, Impact Wheels, Pumps. Rotary Pumps. Siphons. Water Lifts. Ejectors, Water Rams, Meters. Indicators, Pressure Regulators, Valves, Pipe Joints. Filters, etc. 
8. Air Power Appliances. -W ind Mills. Bellows, Blowers. Air Compressors, Compressed �\ir 
9. Efe��;���:e:-��

a
�';n�ir;':ic���':.:!l1'i,"n::�� tors, Motors, Wiring, Controlling and Measur-

�tht��tlWe'c�A�Cl��li!�:'ces. Fans. Search 
10. Navigation and Roads.- Vessels. Sails. Rope 

�nd°itofI:�dJ:h%r:8�lh��P6�:r1���,a��::g;�ree:, Bicycles, and Motor Adiuncts. 
11 . G::lW:;�R�� �i'1r:r:!rl!Tt ��n�t�

lliY�l�� Gear. F.picycliC'iii and Planetary Trains . .. FergOl· son's " Paradox. 
1�. Motion and Devices Controlling Motion. -Ratchets and Pawls. Cams. Cranks. intermit· 

�.:1\a't�� �\."lnk�ot{?��e���e�sJiJt��up1�:: Gyroscope. etc. 
13. Horologlcal. - Clock and Watch Mc,vements and Devices. 
14. Mining. - QuarrYin�. Ventilation. Hoisting. 

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,112 StrOngl
�

durably. neatly made. Best refiectors. Convex front Weather strip. D. H. 'l·albert . . . . . . . . . . . . . . . . . . . . . . . .  628.420 glass. in. thick. Helght of lamp 7;,( inches. Bnrns 4 hours. Weed seed destroyer. A. Reis . . . . . . . . . . . . . . . . . . . . .  628.355 Brass fitt ngs. hanger of tongh steel . .  Uses relnliar commercial Welding mechanism. G. �'. Sievern . . . . . . . . . . . . . . . . .  628.168 carbide of any kind. no- Stmd for fr •• iUUBtra1ed catalog "S.A." Welding metals. A. W. Andersen . . . . . . . . . . • . . . . . .  b"28.427 & F t ·  d Wells. packer for oil or like. G. Pal:n . . . . . . . . . . . . . 628.210 EDWARD M I LLER C O .  S:I�;IJ��:� Mer iden ,  Con n .  Wheel. See Polishing wheel. Vehicle wheel. 1 Wheel. Gratz & Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.998 STORES : 28 & 30 West Broadway. NEW YORK. 68 Pearl St • •  BOSTON. 
Wheels. etc . •  manufacture of wrought iron or Man ufact u rers of " Royal " Be l l s  a n d " Eve rl i t " O i l  Lam p s .  steel spoke. H. Ehrhardt . . . . . . . . . . . . . . . . . . . . . . . .  628,080 ������������[ [���[�[ �[ ��[�[�[ ��[�[�[���[�[�[���[ [�[���[ [���[�[ [��[�[���[ [�[���[�[�[� Windmill. P. O. Lutnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.011 
Windmill. J. Muir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.412 
Window. J. B. Marsball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.104 
Window cleaner. M. Nasberg . . . . . . . . . . . . . . . . . . . . . . . . b'28.0'22 
Window screen, J. A. Crocker . . . . . . . . . . . . . . . . . . . . . .  628,075 
Wire stretcher. R. H. Elrod et al . . . . . . . . . . . . . . . . .  628.400 
Wood or sulfite. device for removing splinters from Il"round. J. Goodfellow . . . . . . . . . . . . . . . . . . . . .  628.311 Wrench. See Nipple wrench. Wrench. R. & A. W .  Ashworth . . . . . . . . . . . . . . . . . . . . .  628.218 Yeast, apparatus for propagating. N. Bendixen . .  628.067 

DESIGNS. 

«:��:: %.�.���h;;li: : : · : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �HU Bottle. M. Henius .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,126 

����:;; �d 1;r�:hlg�ider: ·Hi.;,;ilii{ .&. joJia.ii{.: : : : : : :  gU� Brush body and handle. E. J.  Kelly . . . . . . • . . . . . . . . . .  31,122 
Brushes. etc . •  back for. T. W. �'oster . . . . . . . . . . . . . . . . 31.121 
Can or bin. coffee. G. M. Gordon . . . . . . . . . . . . . . . . . . . . .  31. 134 Carpeting. M. M. Cox . . . . . . . . . . . . . . . . . . . . . . . .  31.170 to 31.172 Carpetinll". W. C. Magee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.166 Carpetmg. N. S. Stewart . . . . . . . . . . . . . . . . . . . . .  31. 167 to 31.169 ColulDn shaft. Schwerd & Emrick . . . . . . . . . .  31.158 to 31.160 Cooker. feed. H. J. Grimm .. . . . . . . . . . . . . . . . . . . . . . . . . .  31.135 Cord cutter. artificial thumb nail. L. M. Rhoades . •  31.130 Cotton picker. R. F. Richards . . . . . . . . . . . . . . . . . . . . . . . .  31 .151 Curling iron heater. W. R. Mowery . . . . . . . . . . . . . . . . .  31,124 Display rinJl'. C. B. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . .  31,156 Door securer member, J. A. O'Del l . ... . . . . . . . . . . . . . . . .  31.143 Electric contact button. W. C. Bryant . . . . . • • . . . . . . .  Sta7 Eye. W. G. 'l'empleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31. 132 Eyeglass lens mounting. R. M. Mertz . . . . . . . . . . . . . . .  31. 131 F'ence. Wlre. J. H. Strofe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 . 150 Fruit gatherer frame. D. B. Rock . . . . . . . . . . . . . . . . . . . . 31.152 Glass holder. G. W. Hampton . . . . . . . . . .  : . . . . . . . . . . . .  31. 125 Glove. D. H. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.163 Heel. cushion. J. Zsiday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.162 Lamp. bicycle. W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . 31.145 I�amp cRsing and support, electric arc, C. E. Harthan . . . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.146 Mat binder. M. D. Stiles . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  31.165 Metal structnres. blank for expanded. H. E. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.138 Monument. L. S. Hainline . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.161 Musical instrllDlent body. P. E. Wirt . . . . . . . . . . . . . . .  31.1:l9 Nail tile. E. Forqnillnon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.U9 Pencil case. H. P. Fairchild . . . . . . . . . . . . . . . . . . . . . . . . . .  31.1� Pin. stick. F. J. Wallace. . . . . . . . . . . . . . . . . . . . . . . . . . . .  31. 1  5 Puff: boxes. etc .• cover for. T. W. lfo8ter . . . . . . . . . . . .  31,1 Riveter member. J.  W. Thompson . . . . . . . . . . . . . . • . . .  31.139 Saw blade. Guenther & Murray . . . . . . . . . . . . . . . . . . • . .  31.155 Scythe. C. C. Brooks. . . . . . . . . . . . .  . • • . . . . . . . . . . . . . . . . . .  31.158 Shaft iron. F. L. Lowe . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  31.149 Skirt protector. G. S. Hensel . .  . . . . . . . . . . . . . . . . . . . . . . .  31 164 Spoon, souvenir, Ii', M. Van Etten . . . . . . . . . . . . . . . . . . .  31.117 Spoons. etc . •  handle for. A. G. ROll"ers . • . • . . . . . . • . . .  31 .116 Sprayer body. A. J. Brummeler . . . . . . . . . . . . . . . . . . . . . . 31.144 

��<t:O��t��;.o��eC.Bi.�t:'-���:: : : : : : : : : : : : : : : : : : : : : : :  lUll! 
��::s!�e':·�: Nol�\����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �H� Wall tie or binder. P. R. Wagor . . . . . . . . . . . . . . . . . . • . .  31. 136 Washing machine agitator, A. G. Christman . . . . . . . 31,154-Wheel rim .  metallic. C. K. Welch . . . . . . . . . . . . . . . . . . .  31 . 148 Wrench handle, pipe. O. Lannon . . . . . . . . . . . . . • . . . . .  31 .141 Wrench jaw. pipe. O. Lannon . . . . . . . . . . . . . . . . . . . . . . . . 31.142 Wrenches. sliding jaw for pipe. J.  S. 'l·aylor . :  . . . . .  31.140 

T RADE MARKS. 
Apparel for men and boys. certain named. E. J. Swartwout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 33.180 Baking pbwder. Hulman & Companh .. . .. . . . . . . . . . . . .  38.185 BiC��:�t���t���.' . .  ':.���.�: . ��? . � . . i��.���: . .  �: . .  � '. 33, 198 Boots and shoes. Harrisburg Boot and Shoe Mann· facturing Company . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  38.177 

g�����'p':n��?�3 ��e
a
:afi�:nS;�lciiBe' Dry ' Goods' 33.181 

coc���:ft��hredd;;d: if "Baker· Compai{y: : : : : : :  : :  : : :  t:l:l�� Lamps. miners' , G. Anton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,199 Lard. sausages, and bacon. Tietgens & Robertson 33.1&1 Medicines, certain named, Madison Medicine Com-pany. . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . ..  . . . . . . . .  . . . .  . . . 33,192 MUSiCal instruments. sheet and book music. and note sheets, rons. and cylinders, certain named. Menzenhauer & Schmidt . . . . . . . . . . . . . . . .  38.176 

��b�:�fil������li·c�no����re&:���hye.�� : : : : : : :  �:l�� Pumps, piston. United States Wind Engine and Pump Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1. 197 Remedies for certain named diseases. T. J. Hill . . . 33,193 Remedy. pile. H. W. Henshaw . . . . . . . . . . . . . . . . . . . . . 38.194 Rubber soles for boots and shoes. F. W. Whitcher 
& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.178 Salmon. tinned, Richard B. Green & Company . . . 33,183 Shelving, certain named, Winslow Brothers Com. pany. . . . .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . .  38.195 Soaps. medicated and toilet. Kellar Soap Com· pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33. 191 Starch. blue. Uwanta Blue Starch Company . . . . . . . . 38.188 Sirup. Towle Sirup Company . . . . . . . . . . . . . . . .  _ . . . . . . .  38.187 'robacco, certain named manufactured, Ilealth Tobacco Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38.182 Washing compounds, Olivine Manufacturtng Com-pany . . . . . . . . . . . . . . . . .  . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . .  33.189 Washing compounds. W. Wainwright • . • . • • . . . . . . . .  38.190 

.. Crescent Brand." for a plaster of Paris. V. C. & C. V. King- Company .. . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  7.003 .. DomestiC," for brooms. M. Cra1fey . . . . . . . . . . . . . . . . . 6.999 
U Larcieri's Great Horse Medicine," for borse mediCine, G. Larcieri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.998 " Lion BraUd. for Plaster of Paris," V. C. & C. V. King Company . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . .. . . . .  7.002 " Littl e Midget." for brooms, Lee Broom and DOlster Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.000 " P. & B. Insulating and Building Paper." Stand· ard Paint. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.005 " P. & B. Ruberoid Locomotive Cab Roofing," Standard Paint Company . . . . . . . • . . . . . . . . . . . . . . . . . .  7.007 U P. & B. Ruberoid Roofing," Standard Paint Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.006 " Peet'less Black." for carbon black, Peerless Car-bon Black Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.001 .. Perfect Drinking Water," for drinking water. Boston �'ilter Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.994 
U Philadel phia." for condensed milk, Charles E. Hires Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.995 " Purified Water." for drinking water. Boston �'i1ter Company. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.993 " Stewart's Log Cabin Scotch Snuff," for tobacco snuff. Stewart Snuff Company . . . . . . . . . . . . . . 6.996. 6.997 

Mann factory Estahlished 1'161. 
LEAD PENCILS. COLORI<JD PENCILS. t!LATE 
PENCI LS. WRITING SLATES. STEEL PENS. GOLD 
PENS. INKS. PEN('lL CASES IN SILVER AN I) I N  GO LD. STA'I'WNlllRS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS· MATERIALS. 
78 R ea d e  Street , New York, N .  Y.  

Manufactory Estahlished 1 '161. 

DO N ' T L E A V E  Y O U R  K E Y S  

Klllead ing  a n d  Mixing Mach i nes 
Over 6200 in use. Over 300 varieties in 1M di:fferAnt industries. Patented in all countries. 

W E R N E R  &; 
P F L E I D E  

WANTED-S P EC IAL  M EC H A N I C  
An examination of a�Plicants will be held at the Navy 
L�&dp�ed1e�r�kd�d � l::'n:o�u�P:.c,;�i �.:'ah��l�i:: r,atterns for 

a
alvanized-iron workers in the manufac .. 

8�::i gf ��
n ���a, �'iCC8br��g�s �¥dv::;<fna;�i::; also �illed in the manufacture of skylight work aDd in the use of modern machinery for sheet-iron work The examination will be open to all comers who can give evidence of experience In conducting the kind of work for which they seek emPlofJment. and who are citizens 

f�;���:::�������av���'itt��� '¥���� .ag3r::�:N� delivered to him on or before Monday. July 24. No applicatIOn received after that date will be considered. Each applicant will state in bls application his nam�. :Ke� residence, citizenship, present occupation (statiD2 
�o�� aJIo��?8��: ��e�r�il::��:l�:���f!��j��t ti; evidence of cltizensJrIP and by certlticates. preferably from previous employers, as to character. habits of in .. dustry and sobriety, and skill and experience in eon .. ducting wor�8iIWeJ.i'i'b�a����;..tary Of the Navy. 
WANTED-Sole control for New Zealand of a suitable article to he Bold through canvassers. Partlcnlar. and terms to Milton Porter, Wellington. New Zealand. 

CARD  I N D EX �J�Pe;:'C�\v.��'!rri�������sfl�: 

�:s����"e��
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1 /4 H .  P .  E l ectric Motors iYo Vo�.ts. $�g COLUMBIA MFG. CO .• 814 Walnut St . •  Philadelphia. Pa. 

I CE ��C�m:� ... , ���i�M;:::.
in

¥'H:Vit�tJ" MFG. CO .• 0'99 Clinton Street. Milwaukee. Wis .  

TYPE W H E E L S .  MODELS &.EXPERIMENTAL WORK. BMAI.L MACHIIIERY 
�e. ETC. NEW 1D  6TEftOlL WDRK& 100 NAAAU 8! N.Y. 

TURB I NES JI]r Send Cor Circular "M." 
J 4S. L E F F I; L  IlL CO Sprlngfiefil, OhIO, U. S. A. 

The Lill"bt is Rill"ht. 

The BUNDY LAMPS 
THE ONLY PERFECT 

A C E TY L E N E CAS LA M PS 

Flre���p�A%��is. c;.':.���adN�fi:�?lail:� ficient. easily charged and operated. Wa· ter absolut.ely controlled. Gives pure. dry gas. Manufactured by 
The Frank E.  Bundy Lamp Co . ,  _ 

Elmira, N. Y., U. S. A. Weight. 9J.i> ounces. Acetylene Bicycle Lamp. 
Acetylene Lantern. (See illnstrated editorial in SCIENTIFIC Acetylene Gas (Jperatiug Lamp. 

AMERICAN. April 15. l899.) for Pbysicians and Snrgeons. 

50 Y E A R S '  
E X P E R I E N C E  

qti}��i�n:S�;���hr g:rk�;l:tf�d �;�c�lht���e�:� 
invention is probably patentable. Communum .. 
tions stricti v confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
BP�c�T��f.�:.k:ft:������r��l� t:e Co. receive 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Larll"est cir· culation of any scientific journal. Terms, $3 a year ; four months. $1. Sold by all newsdealers. 
MUNN & CO .36 1  B roadway. New York 

Branch Office. 625 F St  . .  Washington. D .  C. 

EVERYBODY HAS S O M ETH I N G  TO M E N D  

M E N D S A L L  
Mends everything--china, glass, marble, bric-a-brac; etc. Re�uires no brush. Colorless, odorless, and will stand. hot water. 
aA�E��!S se-# rN��D fnce��:;;; t�!ne. 

and locality. Good 
agents can make big money. Write us about your locality. 

GAS ��'J GASOLINE ENGINES 
WAT E. R  M O T O RS 

B ACKUS WAT E R  MOTO R CO N �WAR K  N J U S A 

FO R SA l E Patent on a nun·reHllable bottle. Entire patent sold outright or by State rights. For .partlcnlars address 
J. Colbassani, 416 13tb 1St., Brooklyn, N. Y. 

FOR SA L E .  
Patent Right No. 615.537. The mOil; cc;!e ... �T:!l�wt!e:h! �:: ifr!:� 10&1'18. DUltless. Ilmple and durable. 

,. fortune for the right UUUl or a com· r;!i.r. :�S� ,1i�Or�a!.U�, 
YOU CAN MAKE. $ I OO.A WEE.t\ ! OWN YOUR OWN SHOW, COMPLtT£. OUTrlT-$ IOO 
LIFE M O T/ON FILM.5 & MA CHINE S 

GRE.AT PAS SION PLAY & ') 00 O T H e R  S U B J E C T S  I I.- I. \J S T R  G AT ,A.. L O G U E- S  r � E:... E-S L UBIN, LARGE S T  MFR PHILAOc.LPHIA P A 

A Firm of English Merchants 
with a Branch Counting House and a Machinery De· 
E:�::�t ign:�in��:y��� 1:��:' ����i��e� wil:hing to extend the�r bnsiness in that Republic. Address with partlcnlars 
WALS H ,  LOVETT & CO., Birm i ngham , Eng land 

� Brass Band l 
Instrument&. Druma, Uniforms &; Supplies. Write for catalog. 445 ... 

. 

illustrations. FREE; it gives Music and Instructions for New Bandl. 
L Y O N  & H E A LY ,  ' 

. 88 AdBDUI St., VII UJAGO. 

N. Y. CAMERA EXCHANGE. 
6 0 %  Saved on a l l  makes of Cameras 

an�'/;f�c�ua�:�� �:m��r���'l:��� Large assortment always on band. 
Dev.loping. Printing. .tc. 

Photo supplies of every description at lowest prices. Conveying, PulveriZIng, Separating, Roasting, Excavating. and Dredging. 
l li .  Mill and Factory Appliances.-Hangers. Shaft Bearings. Ball Beari'Mls. Steps. COOlf.ling•• Un!· 

G'i.'::i, a��o�le¥���s. °s���sT��:a��e·iI�rs'i:? 

.. The Universal Building Paper," Standard Paint Company . . . . . . . . . . . . . . . . . . . . . . • . • . . • . . . . • . • . . . . • . . • .  7.004 G E M  C H E M I C A L  C O., 
No. 8 S. Howard Street, BALTIMORE, MD. 

ar Sma 20. stamp for bargain list. Address 
N. Y. CAMERA EXCHANGE,  43 Fu lton St •• N E W  Y O R K  

Machines, Textile Appliances, etc. 
16. cgr:!�U��rp!t:'\.�Ence�a-;;-:�xiM;or:.

s
tmf.; DrIving. Dumpin" Cars. Stone Grips. Derricks . .  

���::ls��u���r�n SB�t�:s. Roof and Bridge 
1'1. DraulI"htinll" Devices . -·Paralle i Rules. Cnrve Delineators. Trammels. Ellipsograpbs. Panto· 
18. Itfi

r
s�:'ta.

e
!�ous Devices. - Anima] Power, 

��r:epc��.:'::sse�ri;:nT':;:w"r?t7n�.e:!'iJe'i'-���i:g Machines. Rallwav Devices. Trucks ... Brakes. Turntables. Locomotives, Gas. Gas lfumaces, Acetylene Generators. Gasoline Mantel Lamps. Fire Arms, etc. 
•• ' Copies prepaid to any address on receipt of price. 

ar Stmd tor Descriptiv. Oircular. 
M U N N  " C O . , P u bl ish ers,  

.scIENTIFIC AME�ICAN OFFICE. 

3G1 BROADWAY . N EW Y O R K .  

PRINTS. 
. . Mennen's Borated Talcum Pow-der." for talcum powder. Gibbs & Williams Company . . . . . . . . . . . . . . .  149 " Mill End." for fahrics. C. A. Lockhart . . . . . . . . . . . . . .  147 
U Our Sailor BoY." for naval block toys, B. Bliss Man'ufacturing Company • . . . . . . . . . . . . . . . . . . • . . . . . . . .  148 

A printed copy of the specifiCation and dri\wing of 
���J>JLt���!n 

1�3� �rr��i��r���h�� ���J��'��o1«c�1�� 10 cents. in orqering please state the name ano number of the patent deSired. and remit to Munn & Co . •  361 

:r:-::::Kin �:; 01 o�Pi:f:�!Rj:��;� ��l��: ft��: .where 
Canadian patents may now be obtained by the inventors for any of the inventions named in the fore. 

fF��gn!�I�C����I�:� ��:l :'ifl sh�P�"i��: :���.f '�:���i instructions address Munn & eo., 361 Broadway, New 
York. Other forelllD patents maT also be obtained. 
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ExniIarating Exercise 
H e al t h y  and pleasurable, f o r  young and old of either sex, is furnished by the 

WINTON 

MOTOR 

CAR RIAGE 
tbe newest kind of v e h i c l e .  It 

Price $1,000. No Agents. ���i�y�(!!�lbe �n�� 
�ig��� �� �J:�;V�t b�fii. :&:';."J�����r���e·sy�fe�� W.:li particulars sent free on app1tcatioll to 
T H E  W I N T O N  M O T O R  CARR IAG E C O . ,  C l ev e l a n d ,  O h i o .  

" P TRADE MARK D " 
E C A M O I  

A L U M I N U M  PA I N T . 
s#:�st awi!�':.�Y� °b!i�:.':,\�g::'ble�O�kaS, ���e J;�os;�� weatherKroof. Durable. Easily A!jflied. Bicycles, 
1;:;'���'M����:o,::�pr����B, ���at�ni'�s: Wo�'k�\�:rlr.?ck: 
ets .  Cars. Stations, General Decoration, etc. Sample bottie, by mall, for 25 cents. . 
T H E  A M E R I CAN PEGAM O I D  C O . ,  346 B'way, New Y o r k .  

Cut the string And Jet it run : Nothing like it Under (he sun. 
There's delight I n  the 

s health in 
H I RES Root

gr eat temper
When the day 
is n o drink so 
when the vi
no drink is 80 

u'H .. n" �"" ; when you are 
ted no drink is so 

Rootbeer 
A temperance drink jor everybody. 

Make it yourself at home. A package of Extract makes five gallons. Hires Root. 
beer, Carbonated ready for drinking. Sold everywhere by the bottle and case. Write to THE CHARLES E. HIRES COMPANY. Philadelphia, and ask how a boy can make from 40 cents to $4.00 per day. 

CARBORUNDUM rtl(i? 
C RIN DING M ATERIALS � .:g 

I N  ALL FORMS.  
THE C A RBORUNDU�l CO., 

A 
Difficult 
Problem 
Solved. 

NIAGARA FALLS. N .  Y .  

TttE llUB�ICATION Op 
GAS ENGINES. 

Tbe Bnrwell Automatic Oiler solves the prob
lem 80 completely that it leaves nothing funber to 
desjre. Tbe oil is sprayed around the piston at every 
stroke. There is no waste or loss ; the lubricant goes 
where it does the most good. 

�peed regulated by throttle, same as steam engine. 
Not affected by atmospberic conditions. 
'This engine specially adapted to launches. 
We build engines and Jaunches on the same standard 

of excellence as the Cleveland bicycle. 
M .  A. LO Z I E R  &. C O .  

Dept "A" Gas Engine Dept, C L EV E  L A N  D ,  O .  

j c itutiftc �mtticnu. 
WALT HA M \vATC H ES 

The best and most reliable timekeepers 
made In this country or In any other. 
'rl_ " R ' ' J  " .1 ne zverszue (trade-mark) movement z's jeweled 

and sapphz'res. throughout wz'th rubz'es 
For sale by al l  jewelers. 

WOO DWO R K E R S  
are appreciating the 

Charter Gas and 
Gasol i ne Engine  

Proof from nearly every State 
A N T L E R  B I CY C L E  C A R T E R 

and Territory of the Union, by addreSSing �lAd��t;�1'eb��� 
CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 ,  S T E R L I N G ,  I L L .  �rtbB�����t t..r:t 

Th " M O S S B ERG"  T '  B I I [ ''' , t\;fe�iri���'Z��i e i re e Patfflled F�b 10 ,  85; Oct. 15, colors in eltber No springs nor clockwork to operate its striking me" Trad_ Marl: regtltered May 6, '90. quality to be had chanism. T \V O  Jl A M 1[,}<; lt"" stand upright in- of  all dealers o r  by mail postpa:d. 
t\��v:

h
:n�

e
:;l��lleJi���l;

t
J��� ��ew��ll:a�i�:W;/b�fi� JACO B G U M P, 5 2 7 W. Bal t i more St . ,  Bal t i m ore, M d . , 

to vibrate freely, thus producing the loudest, clearest, "1.°" m����al ,'o":�:,���ib�';th �b�"�:�dbl� '(;:�.
n
s ¥h: The Y an kee O R I LL  G R I NO E R t . Touch RinJ2;s the Bell . Can be a�tached to for grindtn� both Twist and Flat Drills . 

. ut of ord
o
:/

ea
Nef\?:: �2;�i;!: wP!��es����1,

tM!�� Grinds all slZed.dri!ls from 3>8 to 2� in. Can 
oerg Chime, 75c. No. 2, Single GOIlJ!. SOc. EaRily be set for any SIze In a feJ'¥' seconds. Gives 
worth twice the TlHllle\'. o'ent JX18l. paid di1'ect fro1l1 any desired clearance. F ul l y  guaranteed. 

. factor,; aJ, ene't price,_ · a:T S�lld for Ca'talogue. ·  " Can't Grind Wrong." Catalog free. 
FRAN K MOSSBERG CO., G. T; EAMES COlUPA.NY . .  

l�. o. ))ruwer A. Attleboro, Mass. 250 Asylum Ave., Kalamazoo, Mich. 

J ESSO P'S ST E E LTHB\�Er 
FOR TOOLS,  S AW S  [ Te. 

w':!! J E S SOP & S O N S  L: �  91 JOHN ST. NEW YORK' 

Des i rab i l ity 
of the 

Co l umbia 
Bevel - Gear 
Cha in l ess .  

A bicycle chain should be so a dj usted as to have no app re
ciable " slack," neither should th ere be any tension except when 
power is applied. The cy clist who rides a chain wheel under 
any other con dition wastes a part of the energy h e  expends. 
All trouble incident to the chain can be avoided by riding a 
Co lumb ia  Beve l -Gear Chain l ess. The mechanism is positive and 
so enclosed that its running qualities camiot be affected by dust 
mud or rain. It  practically takes care of itself. COLUMBIA, � 
HARTFORD and VEDETTE chain ,,,heels are the best of their type 

CHAIN LESS, $60 to $75. CHAIN WH EELS, $25 to $50. 
POPE MAN U FACT U R I N C  CO. , HARTFORD ,  CON N. 

Tribune Bicycles 
for 1899. 

The Best Wheels i n  the World. 

ar Write tor large New Catalogue iUustraUmg our 
full line ot twenty-three models. 

The B lack Mfg. Co. , Er ie ,  Pa. 
. " . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

--..-,-\ 
ALL ARITHMETICAL 

PROBLEMS 
solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire
ly relieves mental and ner
vous strai n. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? TVrite fur pamphlet. 
FELT '" TA R RANT MFG.  CO . 

52-56 ILL INOIS ST. CH ICAGO. 

HALF A CENTURY OF CYCLES. -AN i�����i'i�fin�.stofh�fJ�� clri�kf������ o�fd�crf. to�g: R bone-shaker " and its successors. The tricycle. The modern wheel. Cycle building a science. Points of improvement. The pneumatic tire. A band and foot cycle. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1 I 1 l � .  Price 10 cents. To be nad at tbis office and from all newsdealers . .  

TA N K S ,  TO W E R S  a n d  W I N D M I L L S .  ! 
For Manufacturln� Plants, Hotels, . r Railroads. Waterworks Systems for Small 'rowns and Private Grounds. 

Sena tor Illustrated CataWgue. W. Fl. Caldwell Co., 221 E. Main St., Louisville. Ky. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M. Hammond, M.D. A val .. uahle and interesting paper in "bicb the subject is ex .. 
¥lt�B���e�1 ifi:a;:�:���etr��nfso��o;;��fiIi'�a�:d������ Ji 
�l\�i��b�W ��:��������e�·o. cfR�fi�edpi�c�C\�N:i:l; 'ro be had lit this office aDd from all newsdealers. 

Cb¢ Cyp¢writ¢r €xcbang¢ 
1� Barclay St . . N EW Y O R K  
1 2 4 L a  Sal l e  S t . ,  C H I CA G O  
3 8  Bromfi e l d  St. , B O S T O N  
8 1 7  Wyand oite S t . ,  

KAN SAS C I T Y ,  M O .  
2 0 9  N o rth  9th S t  . .  

ST.  L O U I S ,  M O .  
432 D i a m o n d  S t . .  

PITTS B U R G H ,  PA. 
We will save you from 10 to 50% 011 'rype,\7riters of all makes. pr- Sena for Catalogue. 

1 2 ,500 R EC E I PTS. 708 PAG ES. 

P r i c e ,  $ 5 .00 i n  Cloth ; $6.00 i n  Sheep ; $6.50 I n  
H a l f  M o rocco, Postpaid.  

T:O�� h���; 
been on the mar
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi
tions bave been 
called for, 

The work may 
be regarded as 
the product of 
the studies and 
p r a  c t i  c al ex
perience of tho 
ablest chemists 
and workers in 
all parts of the 
world: the infor
mation given be
ing of the high
est value,arrang
ed and condensed 
in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relatirig to formulm used 
in the various manufacturing iudustries, will here 
be found answered. 

Those who are eugaged in almost any branch 
of industry will find in this book m u ch that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relatin g  to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

M U N N  & CO. ,  P U B L I S H E R S ,  

Office o f  th e S C I E N T I F I C  A M E R ICAN. 

36 1 B R O A DWAY , N E W YOR K.  

PRINTING INKS 
'['be �CIENTIFIC A MERICAN I s  pnnted with CHAS 

ENEU JOHNSON & COo'S INK, 'l'enth and Lombard Sts .. Philadelpbla. and 47 Reo.e St., opp. Duane, New Yor • 

ame ras 
Have Simplified Photography. 

ADLAKE BOOK fREE for a postal; tells all about 
Adlakes. 

F�EE WITH ALL ADLAKES: 
New Adlake M e tal Shutter. Portrait Attachmen t . 
Device for making Panoramic Pictures. 

Adlakes are best for [veryone but Professionals. 
Sent, e x press paid, anywhere in U. s. 

Adlake Regular, 3tx4t, ���n21�:til:�fJ:�� $ 6.50 
Adlake Regular, 4x5, ���hl�t.,MIl�fJer�.ight- 10.00 
Adlake Special, 415, ���n1�t!,uH�id��s�ight- 12.00 
Adlake Repeater, 3t x 4t, �;'��d�� ��c;��esj::,�� 5.50 
Adlake Repeater, 4x5, ;::ri'f'!:r��tb�� without 8.00 TfIE'o4R 

:J:fPENGINE I 

New M ulti plex Attachment for taking 2 to 4 pictures of same object in different positions on 
one plate, $1.00 extra. Glass Plates cost half the price of Films. 

THE ADAMS & WESTLAKE CO.,  108 Ontario Street, CHICAGO, Makers of Adlake Bicycles , X-Rays Cycle Oil 
Lamps. Aalake Acetylene Cycle Lamps. 
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