
A WEEKT-Y .JOUHNAT- OF PRACTICAL INFORMATION ART, SCIENCE, MECHANICS CHEMISTRY, AND MANUFACTURES, 
Vol. LXXVII.-No. '7'J 

ESTABLISHED 1845. NE'V YORK, AUGUST 14, 1897. 

EXTERIOR OF GARBAGE WORKS. 
THE UTILIZATION OF NEW YORK CITY GARBAGE.-[See page 102.) 

[$3.00 "\ YEAR. 
WEEKLY. 

© 1897 SCIENTIFIC AMERICAN, INC.



, iittltifir �mttiran. 
p 

ESTABLISHED 1845 

MUNN & CO" EDITORS AND PROPRIETORS. 
PUBLISHED WJ<�EKLY AT 

No, 36. B�OADWAY, NEW YORK. 

TERllS FOR THE SCIENTIFIC A'UERICAN. 
(Established HH.}.) 

One COPY. one year, for the U. S., Canada or Mexico . . . . . .. . . . . • • •. . • .  $3.nO 
One COPY. six months, for the U. S., Canada or Mexico ... . . .. . . . .. . .. 1 •• 10 
One copy ,one year,tu any fureign cuuntry.pustage vrepaid, £U His. 5d. 4.00 

Remit by postal or express money urder, or by bank draft or check. 
MUNN & CO., 361 Broadway. corner !l'ranklm Street, New York. 

The S"ientillc Amel'ican Supplement 

(EKtablished 181'6) 
t: ���

s
!�
n
;���f;

r 
f���r;:r�hI����e���;N�t}l:I����ta�o �J!:s�£�fu����B�Z� 

��}Z �c;:�����c tt�IV����SanJ�e:6� <lle����.
cr

��WI� 
f��a��!.rrPl·������: 

to foreign countries belonging to the Postal Union. Single copies 10 cents. 
Sold by all newsdealers throughout the country. See prospectus, lust page. 

Combined Uate!j. -The SCIENTIFIC Al\lEltICAN and SUPPLElIENT 
;.vi��l�� (�l�e;,:���erze�ro ��)r��:n 

a
g����i!I�, �ii1�t' S:ll!�

a �;;d �j1t
c
�e;:l! 

a 1I00'r, or £1 Hs. lid., postage prepaid. 
Bulldlnll Edition of Scieutlfic Amel'ican, 

(Established 18S�.) 
THE BUn�I>ING EOITIO:S OF THE SCIENTIPIC A:\lERICAN is a large and 

:�13n����e�U�:t��!:.� �:�t���f�� �6s �gd��J��J6it��r���.Ii1Wa�;;°riu �t�� 
is ilfustrated with beautiful plateR, showing desirable dwellings, p'ublic 
buildings and architectural work in great variety. To architects, buIlders, 
and all WilO contemplate building this work is invaluable. 
ors���i�g,Pi��25 a

C
���r. �ro f��ei;.?n 

a
��J.�[:i�: ��i.F!l

i
����t

g:
e
liJ 1��a4�� 

Combined rate for BUILDING EDITION with SCIENTU'IC AMERICAN, to 
one address, $.).00 a year. '1'0 foreign countries, $6.50 a year, or £1 68.9<1. 
Combined rate for BUILDING EDITION, ScrENTU'IC AMERICAN, and 
SUPPI.E,\fENT, $9.00 a year. 'ro foreign countries, ,11.00 a yenr, or 4;."2 5s. 2d., 
postage prepaId. 

Expol't Edition of the Scientille Amel'ican 

(Established 181'8) 
with which is incorporated " LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIESTIFIC A:\IERICAN, published monthly, 
uniform in size and typo�raphy with the Sc IENTIFIC AMER ICAN. Every 
number contains about 100 pages, profusely illustrated. It is the tinest 
scientific industrial export 'paper published. It circulates throughout 
Cuba, the West Indies, Mexico, Central and South America, Spain and 
Sp,Unish possessions-whe-rever the Spanish language is spoken. 'l'HE 
SCIENTU'IC AMEltlCAS EXPORT EnlTlo� has a large gua.ranteed circula­
tion in all commercial places throughout the world. $3.00 a year, or 
M) 128. 4d., postpaid to ally part of the world. Single copies, 25 cents. 

MUNN & CO., Publishers , 361 Broadway, New York. 

d!5; ��t!��
e
��:c� 

t
�:::�ll

i
�e

b
Jift��}��s 

o
��;�b�:��

e
�rJ!!���

y Mt�� & CO. 
Ii1r Readers are specially requested to notify the publishers in case of 

BUY failure, delay, or irregularity 111 receipt of papers. 

NEW YORK, SATURDAY, AUGUST 14,18!J7. 

Contents, 

(Illustrated articles nre marked with an asterisk.) 
Antarctic expedition, the 8el-
Arct

i
��8; c'osiiy: 'g�'v�ri;ilieiiiis·.: 1�� 

Bicycle gears ... . . ..... . . ... . ..... . 101 
Books, ribbon. for blind .......... 105 
Constructive materials, testing lUll 
Criminals, identifying' . . . ......... 107 
Death, sudden, causes of .. . ...... lOa 
nrlll in tbe United States Navy' lOt 
Electric railway decision •... .... . lOt; 
Evans, Sir John . . ... . . . . .... . . . . .. 101 
}'Ught, equilibrium i

I
l. . ... . .. . .. . 103 

}4'oundatiolls, submerged, build· 
illg* . . . . ... .... ..... . . . . . .. .. . ... 107 

Garbage. utilization of New York 
City· .. . . . . ... .. ..... . ... ... . .. . . 97 

Gold fields, the Alaskan.......... \IS 
Inks, dangerous .. . .. . ... . . . . . '" ... 107 Inventions recently patented .... 108 
Library, the new 'Vashington . .•. 00 
Locomotives ill J apun . . .. . . .. . . . . 101 
Magnet, making a permanent (7185) ..................... ...... 109 

Mail bal< bandling devices ........ 1 00 
'Martlte coloring . . . . . . . . . . • . • . . . . . .• 101 
McClure. Prof., death ·of....... .• 99 
Navy, the, drill in· . .... . . .. .... . . . I!U New Yurk City garbage works·. . 97 Notes and queries . . .. . .... . . ..... . 109 
Oil fuel on N. Y. Elevated RR . .. 99 
Patents granted. weekly record. 109 
Patents 011 the electric trolley·. 106 
Railway mail catcher and de-

livery devices . ..... .. . . . .. . . . 100 
Railway train. the fastest.. . . .. . . 00 
Roads, country. steel wagon 

tracks on . ..... . . .. . ... , .... , ... 98 
Salicyli C acid in food............. 99 
Science notes ... ... . . . . .. .... . . . . .. 103 

�����rit��,
n
a 
t
�:���p��:����: :: ::: � 

'l1
ro

!\:rciri o�:.
C
.��

i
.�
, ... ���.��� . . ��� 106 

Tunnel, the Hudson River ........ 98 
Water drinking . . .. .. . . .. . .. ... . . . 106 
Weather predictIOns, 8strOIl .... ,105 

TABLE OF CONTENTS OF 

Scientific American Supplement 
No. 1.1.as. 

For the Week Ending August 14, 1897. 

Price 10 cents. For sale by all newsdealers. 
PAGE 

I. �1���tr::�fP�gl�r�r;H��� ��r�·�����
a
lh
s
:·;;J.��r:;:��r�� 

of the A mericnn Association of the Advancement of Science.-
An important tribute to the great American naturalist ........ , ... 18028 

n. BIOLOGY.-On the Distribution of the Pelagic Foramlniferaat 
the Surface and on the It'loor of the Ocean.-I111portant scientifiC 
article by JOHN MURRAy . . . . . . ... . ..... . ..... . .. . . . . . .... . .. . . . . . . . ... 18026 

A New Law of Heredity.-A memoir by �'RANCIS GALTON . . ... 18029 

Ill. CONVEYORS.-The Mechanical Shipment of COlll.-2 iIIustra· 
tions . . . ...... . . . . .... . . ... .. . ... . ...... . . . . ... ... . . . , ......... .......... 18034 

IV. nNE AR'l'S.-The �'ountains at the Hofburg in Vienna.-2 iIIus· 
trations... . .... . . .. . . .. . .. . .............................................. 18030 

V. FISHERIES. - The Florida Sponge Industry. - By WILLIAM 
B. BURK, in the American Journal of Pharmacy . . . . . . . . ..... . . .. . .. 18025 

VI. MECHANICAL E:-IGINl!lERING. - The Working of Sheet 
Aluminum.-An important technical article . . . . .. . . . .... . . ... . . . .... 18032 

VII. MISCELLANEOUS: 
�Il:��l':�

i
:!u����es·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .

.
.
.
.

.
.
.
.
.
.

.

.
.
. : .... .. : ::::::::::::: :::: :::: l�+ 

Electrical Notes .. . . . . .. .. . . . . . . . . . . . .... .. . . . ..... . .. . . . . . . . . ... . . . .... 18037 
Selected Form ulre ........ . . . . . .... . .. . . . . . . .. . . .. . . . . .. .. . . . . .. . . . . . .. 18038 

VIIl. MEDICINE AND HYGIENE.-The Common Accidents of 
Summer 'J1ourists.-By JA.\IES E. PILCHER. M.D., Capt811l in the 
Medical Department of the Uuited States Army.-A family paper 
dealing with cuteness, accidents, wounds, bleeding, fractures, 
sprains, heat strokes, drowning, etc .. . .. . . . ..... .. . ..... . ....... . . .. .. 18028 

The Color of Blood.-By �'ELIX Osw ALD, B.A. Lond . .. ... ... . . ... 18036 
Clay Illebriates . . . . ......... .... .. . . ... . . . .. . . . ... . .. . .. . .... . . . .. . .. . .  18:129 

IX. NAVAL ENGINEERING.-The British Battleship Renowll.-l 
illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18031 

X. OPTICAL INSTRUMENTS.-Machine to Locate Fires . . .. . .. . . .... 1803(! 
Xl. PHYSICS.-Endoscopy.-This article describes the practical 

methods as now used by the French doctors for obtaining in-
����:�

i
3�b�

e
x������o��� iW�!��::iO���� .. ��� . . �8.� �� .. �������.� 1&>35 

XII. RAIL WAY ENGINEER ING.-Does Track Sweeping Pay 1 •. • • •. 18030 

XIIl. SANITARY ENGINEERING.-Towl1s' Water Supply and its 
Distribution.-By w. M. WATSON, Toronto.-Important paper 
giving the result of experience in various places . .. . . . . . . . . . . .... . . . 18031 

XIV. TECHNOLOGY.-The Manufacture of Rubber Substitutes .. . . 18033 
Acetylene on Board Ships ... . . .. . . .. .. . ... . .. , ....................... 18003 

XV. TRAVEL AND EXPLORATlON.-Andree's Poiar Expedition. 
-A deta.iled description of the launching of the ba.lloon, with in-
�:�f!n�K:a����trJ,:'tt'g.�t�[.

t
.�� .. �������.������. ?� ��� .?����� Wl4 

J,itutifi, jtuttitJu. 
THE ALASKAN GOLD FIELDS, 

The announcement. of t.he return of two steamers 
from the Alaskan gold fields last month, with a small 
party of miners on board who carried about a million 
and a half in gold between them, has gone through the 
world like an electric shock and bids fair to end in a 
" gold fever " comparable only to the wild excitement 
of the California discoveries in 184!J. Already the 
" rush " has begun, and in spite of the warnings of the 
miners who have j ust come out of the conntry, and th3 
detailed account by the press of the inhospitable and 
inaccessible nature of the placer districts, the symp­
toms of that wild scramble incident to a gold excite­
ment are more or less manifest throughout the conti­
nent. 

As compared with the California discoveries of half a 
century ago, those ill Alaska will differ greatly in the 
nature of the climate under which the work of the mi· 
ner lllust be carried out, the one being as rigorous and 
trying as the other was mild and favorable. 

'l'his is a fact that should be carefully considered by 
every inexperienced but adventurous spirit that may 
be contemplating a trip to this remote corner of the 
earth. '1'he fact that iu 1849 derks were able to leave 
the desk and counter, and business men the snug com· 
forts of home and office, and plunge without hurt to 
themselves into the hardships of California camp life is 
no proof that a similar venture may be made in these 
mining camps of the far North, where the thermometer 
has a range of one hundred and sixty degrees in the year, and sixty degrees below is a common experience 
in the winter. Of all the incidents related by returning 
prospectors, nothing is mOl'e significant of the peculiar 
difficulties of Alaskan mining than the fact that the 
gravel beds have to be thawed out by building wood 
fires above them before the material is ready for the 
miner's pan and the sluice ·box. 

The Klondike River, in which the rich gravel beds 
lie, is a minor tributary of the great Yukon River. 
Although the gold fields are, and probably will be, 
popularly known as Alaskan, they lie to the east. of the 
boundary line and are therefore in the Canadian N orth­
west Territory. At present there are two routes by 
which the district can be reaahed from Seattle, the 
nearest American port. The longer and less trying 
journey is made by ocean steamer to St. Michael at the 
mouth of the Yukon, and thence by river steamer to 
Dawson City at the confluence of the Klondike and 
the Yukon. This route is estimated to be about 4,700 
miles long. The cheaper and shorter route, and that 
taken by most of the miners, is by steamer from Seattle 
to Juneau, and Lwerland from this point to Circle 
City. Although this route is less than half the dis­
tance of the former, it involves an overland journey of 
nearly nine hundred miles, in which traveling is diffi· 
cult and in some places attended with considerable 
hardship, 

As to the placer deposits themselves, they are un­
doubtedly of extraordinary richness. The fact that 
miners should come out after a few months' work with 
from twenty thousand to two hnndred thousand in gold 
proves this beyond a doubt; but just what the extent 
of the gold field is, and how many other tributaries of 
the Yukon will show a siIlliiar prospect, time alone will 
tell. This much however is cel·tain : the outside world 
will only hear of the larger fortunes, and little will be 
said about the host of unsuccessful adventurers who 
form the background upon which the alluring bags of 
gold dust and jars of nuggets of a mining excitement 
are displayed. Except to the few thousands who locate 
the richest claims in the first rush of prospectors, the 
average chances of digging up and washing out a speedy 
fortune are very slim, It is easy to estimate that of the 
thousands who will probably go to the Klondike in 
the spring, but very few will find claims that have not 
already been staked out. There are probably at this 
writing some four 01' five thousand miners on the 
Yukon, and they will flock, as is the miners' wont, to 
the new El Dorado, The length of the permissible 
claim along a st:-eam is five hundred feet, and a simple 
calculation shows that these men alone could cover five 
hundred miles of the best claims before the arrival of 
next season's crowd of adventurers, 

Next to those fortunes which are made in the 
placer mines the most speedy and largest fortunes will 
be realized by the prospectors who discover the rich 
quartz deposits from which nature has broken out and 
washed down the present gra vel beds. As yet noth· 
ing has been done apparently in the way of quartz 
prospecting, although it is likely that rich veins exist 
somewhere within the watershed of these various 
tributaries of the Yukon. At best placer mining is 
but introductory to the more extended and enduring 
quartz mining, and when the latter has once been put 
fairly under way, we may look for the systematic de­
velopment of this remote but extremely interesting 
country, 

The pre sent discoveries' of gold come as a further 
vindication of the wisdom which dictated the pur­
chase of Alaska from the Russian governlllent just 
thirty years ago. Its purchase price was $7,200,000, 
and it is estimated that the royalties from the fur 
sealing compa.ny, the rich returns of the salmon in· 

dustry, not to mention the annual output of the 
great Treadwell gold mine on Douglass Island, the 
largest mill of its kind in the world, have t.ogether 
paid back the purchase price many times over to the 
United States. It is stated that there are indica­
tions of the existence of coal and the various leading 
minerals; but at present there is no evidence that 
the country is capable of producing the necessaries 
of life, though more than one explorer has given it 
as his opinion that certain crops could be raised in 
the summer months. Undoubtedly the great and 
enduring drawback to Alaska will be the dark and 
hitterly cold winter, in the depth of which there are 
twenty hours of darkness and but four of daylight, 
and the thermometer goes down, as it did last winter, 
to 70 degrees below. 

Apart from the benefit conferred by the placing of 
additional gold in circulation-a benefit which in its 
total effect, howevel' rich the mines may turn out to 
be, will be considerably less appreciable than is com· 
monly supposed-these gold discoveries give an in· 
direct impulse to trade and quicken the pulse of the 
industrial world. In this respect the Klondike ex­
citement has already produced a marked improve· 
ment on the Pacific coast, and this greatly depressed 
country seems to be in a fair way to recover some of 
its old time prosperity. 

. .. ' . 

STEEL WAGON TRACKS ON COUNTRY ROADS, 
It is the narrow tires of heavy farm and freight 

wagons that do the most serious damage to country 
roads, especially during 01' aftel' heavy rains, or when 
the frost is coming out of the ground in the spring. A 
single wagoll track, but slightly depressed below th(' 
general surface, forms a channel ill which the water 
will stand on the level and down which it will run on 
th .. hills, softening or cutting out the material of the 
road way, and preparing the way for the traffic to grind 
out a couple of deep and unsightly ruts. These reo 
suIts are seen at their worst in a country where the soil 
is alluvial or clayey ; but in any country and on any 
road except a first-class macadam the destruction of the 
surface by formation of ruts is only a question of time. 
'rhe adoption of broad tires on all wagons, and care in 
filling the ruts, would m itigate the evil ; but as things 
go to-day in most country districts, these remedies al'e 
conspicuous by theil' absence. 

The United States Department of Agriculture is car­
rying out experiments with a view to saving country 
roads from this quick deterioration. The device con­
sists in laying down in the center of the road two Hat 
steel tracks to the gage of the average farm wagon. 
The steel rails, for they are nothing less,are to be i" inch 
thick and of an inverted trough shape. They will be 
bedded in gravel laid in trenches, and they will be tied 
together at the joints and in the middle. On all hills 
the rails will be slightly corrugated or roughened to 
enable horses to take a good foothold. In addition to 
the durability of a road made OIl these lines, it, is 
claimed that such a road would reduce the tractive reo 
sista:lce from forty pounds pel' ton on a macadam sur­
face to eight pounds per ton on the trough rails. 

It is estimated that the cost of the rails and fittings 
for a short stretch of road will be at the rate of about 
$3,500 per mile ; though a line several miles in length 
could be built for about $2,000 per mile. This estimate 
is for a track which would weigh about 100 tons per 
mile ; a track for lighter traffic, weighing about fifty 
tons per mile, could be built for half the above named 
sum. These figures represent the cost. of material only, 
the grading and track laying not being included. 

As regards the value of such a road, there may be 
some districts where its construction and maintenance 
would be more economical than that of a first·class 
Illacadam, but we doubt whether it would prove to be 
so in cases where the matel'ials of macadam construc· 
tion are within easy reach. As regards the increased 
hauling capacity of the steel-tracked road, there is no 
doubt that it would be greatly inCl'eased, though 
scarcely, we imagine, to the extent-five hundred per 
cent-claimed by the ad vocates of the system. 

...... 

PROPOSED COMPLETION OF THE HUDSON RIVER 
TUNNEL, 

It is gratifying to learn that there is prospect of the 
early completion of the tunnel under the Hudson River, 
Which was begun in the year 1874, and upon which 
work was suspended in 1892, when about four·fifths of 
the work had been completed. It is stated by the legal 
representative of

· 
the Engl ish bondholders that steps are 

to be taken to foreclose the mortgage of $2, 750,000, reo 
organize the company, issue new bonds, and push the 
work to completion. The tunnel starts from a shaft on 
the New Jersey side of the river, which is located at 
Fifteenth Street, Jersey City, and it is to terminate in 
a shaft on the New York side at the foot of Morton 
Street. The total distance will be 5,400 feet, and of 
this, as we have said, about four-fifths have been COlll­
pleted. It was originally intended that the termiuus 
on the New York side should be at Washington Square, 
but under the new scheme it is probable that it will be 
placed nearer Broadway. The cost of the undertakin{'" 
has reached about $4,000,000, and it is estimated that 
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the tunnel can be completed by $1,000,000 more_ It is 
likely that the engineers who have just brought to a suc­
cessful completion the great Blackwall tunnel, London, 
will have charge of the tunnel under the Hudson, and 
the fact that they overcame the many serious obstacles 
encountered in the prosecution of that work is a guar­
antee that the H udson River scheme will this time be 
carried to a successful termination. One of the chief 
causes of the abandonment was the difficulty experi­
enced in carrying the tunnel through the bed of the 
river at the point where the overlying material was 
extremely shallow. A similar difficulty was met in the 
Blackwall tunnel, but it was overcome by dumping 
material froUl barges and forming a false bed to the 
river. The unfinished tunnel is at present flooded with 
water, which it is estimated can be pumped in about 
two weeks' time, and if the work is pushed through 
with vigor, it will probably take about nine or ten 
months to complete the whole work. 

••••• 
THE FASTEST TRAIN IN THE WORLD. 

The distinction of running " the fastest train in the 
wodd" now belongs to the Atlantic City Railroad, 
which has recent ly  inaugurated a summer schedule 
which includes a one hour train between Philadelphia 
and Atlantic City. The palm for fast ruuning 
which was held for so many years by the Empire State 
Express had latterly been claimed by the Caledonian 
Railroad, Scotland, which was running a rp,gular 
passenger train on a schedule of about 60 miles an 
hour. This, which was considerably higher than the 
booked speed of the New York Central train, has in  
turn been greatly exceeded by the railroad above men­
tioned. 

The new train leaves Camden at 3 :48 P. M. and is 
timed to reach Atlantic City, 5572' miles distant, at 4 :40 
P. M. The new service was inaugurated by a train 
which, in spite of the fact that it started 2� minutes 
late. reached Atlantic City 1� minutes ahead of time, 
the 5572' miles being run off in 48 minutes, or at the 
rate of 69'35 miles per hour. The train sheet shows 
that the 4'8 miles between Egg Harbor and Brigantine 
Junction were covered at a speed of 82'26 miles per 
hour. 

Judged by the mere standard of speed, this was an 
excellent performance. Even if it had been maintained 
by a special drawing one or two coaches, it would be 
worthy of record ; but when it is remembered that the 
train weighed 320,300 pounds and that much of the 
distance was run against head winds and in a heavy 
thunderstorm, the feat becomes truly exceptional. 

The train was made up of one combination cal', three 
standard passenger coacbes, and a Pullman vestibule 
parlor car. It was hauled by a Bald win four cylinder 
compound with cylinders 13 inches and 22 inches 
diameter by 26 inches stroke. The heating surface is 
1 ,835 square feet, the drivers are 7 feet in diameter and 
the total weight of engine and tender is 226,900 pounds. 
The total weight of engine and train was thus about 
27372' tons. It will be seen that thA locomotive is a 
very powerful machine, its weight being about two­
thirds that of the train, and the distance is short com­
pared with that covered by the Empire State Express. 
On the other hand, the Atlantic City train was longer 
by one more car than the New York Central train, and 
its booked speed is about 11 miles per hour faster. 

..... -
DEATH OF PROF. McCLURE. 

Prof. Edgar McClure, of the Oregon State University 
at Eugene, fell 300 feet over a precipice on Mount 
Rainier late on July 27 and was killed. Every bone in 
his body was broken. He belonged to a party which 
was ending one of the most successful ascents ever 
made. At an altitude of about 5,000 feet the party got 
off the trail. McClure went in search of it. Others 
followed, but he warned them to go back, as the place 
was too steep. Just then the snow gave way under 
him and he fell. The body was recovered the next 
day. McClure was one of the most successful moun­
tain climbers of the Pacific coast, and was to be made 
president of the Oregon University. says the New York 
Sun. The Mazamas party of fifty climbers, of which he 
was one, will return at once instead of camping out 
two weeks. 

Dr. De Witt Connell, of Portland, Ore. , McClure's 
traveling companion, believes every bone in the pro­
fessor's body was broken by the fall. His face was 
lacerated and his skull was fractured. His blankets, 
which he carried in a roll on his back, were ripped 
into ribbons, and his instruments for testing the 
velocity of the wind and the atmosphere for the gov­
ernment were crushed to atoms. The force of the fall 
was so great that the body rebounded and shot off 
forty feet from the point where it struck the rocks. 

Prof. McClure was married and about thirty years 
of age. He had charge of the government scientific 
department of the annual mountain climbing expedi­
tion of the Mazamas, the coast Alpine society. He and 
his friends did not go with the regular party,· who 
numbered fifty, and which made the ascent and 
descent in safety, using a line. The McClure party 
used no life line, and that recklessness and traveling 
by night accounts for the accident. In the darkness 

the party lost the trail on the Muir glacier. McClure 
warned his companions to be careful and started to 
reach what looked like a pile of rocks, a few feet 
away. The rocks were a hundred feet below. Webster 
Pierce, . of Pendleton, while looking over one of the 
precipices, became partly deranged and could not 
ascend the mountain. No barometer has been safely 
brought down from Mount Tacoma, and McClure, on 
starting to descend, promised to preserve his at all 
hazards. 

• •• I. 

ELEVATED TRIES FUEL OIL-UNSUCCESSFUL EXPERI­

MENT WITH ONE TRAIN ON THIRD AVENUE. 

Engine 49 was run on a trial trip on the Third Avenue 
elevated road, New York City, August 2, with oil for 
fuel. The Consolidated Fuel Company was the pro­
moter of the experiment. 

A tank containing five barrels of fuel oil occupied the 
space formerly devoted to t.he coal bin. The oil was 
forced through two feeders by a pump, which sprayed 
it directly behind the boiler, where it was kindled. I t  
took the boiler twenty minutes to  generate 145 pounds 
of steam. At 11: 04 the train, composed of five cars, left 
the Ninety-ninth Street station and started downtown 
on its way to the City Hall. On board the train were 
H ugh Moore, president of the Fuel Company; J. S. 
Zerbe, inventor of the appliance, and Superintendent 
S. B. Smith. 

The Illotor had much difficulty in pulling the train 
np the hill at Seventieth Street, and when the Fifty­
ninth Street station was reached it was running very 
slowly and two minutes behind the regular time. The 
fuel made a great deal of smoke, which poured into the 
ca;s in blinding clouds. 

At Twenty-third Street the train was six and a half 
minutes late. Train Dispatcher Morrison, who was 
riding on the engine, came back and told Superin­
tendent'Smith that the pressure had fallen to 45 pounds 
and that it was impossible for the train to reach City 
Hall. 

The cars were switched back on to the uptown track 
at Ninth Street and pulled uptown by an extra loco­
motive, which had been following the train. Mr. Zerbe 
attributed the failure to a leak in the oil tank. 

• ••• • 
TRIAL OF A SEXTUPLEX TELEGRAPH SYSTEM. 

A sextuple x telegraphic system was successfully ope­
rated at Boston, August 2, in the presence of repre­
sentatives of New York and Boston newspapers. The 
circuit was to New Haven and return, a distance of 
three hundred miles. Three different messages were 
sent over the wire simultaneously, and were easily and 
accurately received on the receiving sides. 

The inventor is Thomas B. Dixon, of Kentucky, son 
of the late Archibald Dixon, once a senator of that 
State. He is a practical telegrapher. 

" Other experimenters," said Mr. Dixon, "have pur­
sued one of two methods-either they have used a vi­
bratory current or else have subdivided the current 
into more than two parts. I have virtually a combina­
tion of a quadruplex and duplex wire. I send two 
messages over one-half of the current as a quadru­
plex, say at 100 volts, and the third message over the 
other half as a duplex, by increment-by making the 
current 300 volts. The great gain is in the saving of 
wire. 'We can work the sextuplex with the same cur­
rent that is used on the quadruplex. We have used 
one quadruplex over thirteen hundred miles of wire 
on about two-thirds the current commonly em­
ployed. Both quadruplex and sextuplex have been 
used in all kinds of weather, and they do excellent 
work. The tests have all been made through a dis­
trict where the wires were exposed to induction. The 
thirteen hundred mile test was on a wire that ran 
from Boston to Buffalo, then back to Boston; then to 
New Haven and back to Boston again." 

.. 'I' • 
THE BELGIAN ANTARCTIC EXPEDITION. 

The necessary funds having been assured, the steam­
er Belgica, which has been fitted out at Antwerp, will 
sail on August 15 on an expedition to south polar 
waters. 

The Chamber of Deputies has voted an additional 
credit of 60,000 francs for Gerlache's south polar expe-
dition. 

. 

Lieutenant de Gerlache, of the Belgian navy, organ­
ized and will lead this expedition. The Belgica has 
been specially strengthened for ice navigation and ar­
ranged for the convenience of scientific workers. The 
vessel is provisioned for three years. A laboratory has 
been built on the deck, and the expedition will be par­
ticularly devoted to geological and zoological research. 
This Belgian expedition will be the only one in the 
Antarctic field. 

• •  e, • 
MAGIC: STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS. 
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MOVING TO THE NEW LIBRARY, WASHINGTON. 

The old Congressional Library at Washington has 
been closed, and the work of removing the books to 
the new building has been cOlllmenced, a work which it 
is expected will take about three months. The moving, 
according to Assistant Librarian Spofford, embraces 
.. the loading of books from their present shelves in 
the Capitol building into boxes, separately numbered 
and ticketed, 80 as to indicate the place they will oCC'.Q­
py in the ironstacked rooms of the new library. Each 
division will be preserved in distinct order, and such 
rearrangement and classification as the detailed treat­
ment requires will be gradually worked out. It is pro­
posed to leave in each library division and subdivision 
enough shelf space for several years' growth, so that no 
further removal of books need be made for a long 
time to come." 

Supt. Green has an ingenious arrangement for re­
moving dust from the books before they are placed 
upon the new shelves. He has attached an ordinary 
rubber hose to the ail' compressor of the pneumatic 
tube system, and, to use his language, will just " turn 
the hose " on the dusty books. Instead of water, how­
ever, a stream of air, under heavy pressure, will do 
the work. At the end of the hose is a broad nozzle, 
one-sixteenth inch by four inches, which will enable 
the air to play on the books in a stream the shape of 
a brush. " It is likely," said Mr. Green, .. that the gen­
eral public has very little idea of the number of people 
who visit the new congressional library building. All 
during the spring and early summer our visitors 
averaged 1500 a day. Even now with the city emptied 
by the summer exodus, the number is about 1,000 visit­
ors a day. " 

Assistant Librarian H utchinson says the new library 
is " the most gorgeous public edifice in America. It 
has the largest golden dome in the world, with 10,000 
square feet of surface. It is lighted by 1,800 windows; 
there are 25,000,000 bricks and $1,250,000 worth of 
granite. Congress appropriated $6,000,000 for its cost. 
The builder turned over $300,000 to the Treasury of this 
money when he handed over the keys. " In the 
rotunda or reading room, over which Mr. Hutchinson 
will preside, there will be room at the tables-allowing 
four feet for each person to spread himself in-for 260 
readers at one time, and this is exclusive of the alcoves 
for students pursuing some special line of research. 
On the great dais in the center will stand the libl'arian 
and his clerks, taking orders for bo:>ks and telephon­
ing to the men in the distant book stacks. From the 
stacks the books will be sent to the reading room in 
travel ing trays like those employed in retail stores for 
conveying bundles and money. A tunnel three feet 
underground and containing an endless chain railway 
connects the library with the Capitol, so that when 
a member of dther house needs a book, even in the 
middle of a speech, it can be supplied at a moment's 
notice. The library of Congress ranks sixth among 
the libraries of the world in its present contents. 
France has the largest, England next ; then comes 
Russia, and Germany follows with her libraries in 
Munich, Berlin and Strasburg, the last named hold­
ing almost equal rank with ours at Washington. 

., ... 
SALICYLIC ACID IN FOOD. 

It is well known to-day that salicylic acid is a power­
ful antiseptic. As such it retards the action of or­
ganized ferments like the yeast plant and putrefactive 
bacteria. It hinders and prevents fermentation, the 
souring of milk, and the putrefaction of milk. Its 
action upon unorganized ferments is even more power­
ful. It completely al'l'ests the conversion of starch 
into grape sugar by disease and pancreatic extracts. 
This action is directly opposed to the process of di­
gestion, and, were there no other reason, the use of 
salicylic acid should be universally condemned. These 
facts in connection with salicylic acid have been re­
cognized very thoroughly in legislation. The use of 
the acid has been condemned by most of the European 
countries having pure food laws. In France it is for­
bidden by law. In Austria, Italy, and Spain it cannot 
be used without the danger of incurring a heavy 
penalty, and all South American states having pure 
food laws have absolutely forbidden its sale. The laws 
of many of the States forbid its use. By a decision of 
Mr. Wells, the dairy and food commissioner, the use 
of salicylic acid 'in food is prohibited in Pennsylvania. 

The interesting new book, entitled " Magic : Stage 
Illusions and Scientific Diversions, " will be published 
about September 1 .  For further particulars our read­
ers are referred to our advert,ising columns. A large, 
four page illustrated circular is now ready for distribu­
tion, and will be mailed free to any address_ 

I wish to call attention here to another fact in con­
nection with the use of salicylic acid which is of ex­
treme importance, viz . ,  the sale of preservalines, pre­
servatives, etc. , under various high-sounding names, 
intended for use in private families. A number of 
these, claimed to be perfectly harmless, are on the 
market, but actually contain salicylic acid as the main 
ingredient. The conscientious and careful housekeeper 
should put an absolute veto upon the use of any 
such compound. There is rarely any need for them, 
since, when pure fruits and vegetables are used 
and the proper directions for sterilizing by heat, 
etc. , are carried out, canned or preserved goods of all 
descriptions can be prepared that will remain in good 
condition for years without the aid of any preserva­
tive.�The Sanitarian. 
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RAILWAY JllAIL CATCHER AND DELIVERY DEVICES. 

A subject which has been of much interest to inven­
tors through many yearl�, and in relation to which 
many patents have been issued, is that of delivering 
mail bags to and receiving them from Illoving railway 
trains. Numerous devices for this purpose have been 
tried with more or less success, but the greatly in­
creased speed with which trains are now run, and the 
immense growth of the mail carrying business, with 
the necessity in all cases of securing the promptest 
possible service, render the attainment of practical 
success a more difficult matter than it was some years 
back. With the devices at present in use on many 
roads, it has occurred that mail bags have been run 
over and cut to pieces from the delivery arm of the mail 
car striking a switch stand or somethinj:t else, the mail 
being partially destroyed, and even trains have been 
derailed from t.his cause, while persons have been killed 
by mail bags striking them when thrown off a 
train. 

The Post Office Department at Washington, however, 
has been diligent in seeking for the best forms of prac­
tical devices among the many which have been brought 
forward, and insisting upon their adoption by the rail­
road companies. "With this end in view the depart­
ment has had many tests Illlide, under the supervision 
of experts. and now gives its official approval to three 
different devices of this character, such approval hav­
ing been withdrawn from a fourth device, .. until cer­
tain defects which cropped out in the practical use of 
the device are remedied. " 

One of the devices thus expressly approved by the 
Post Office Department, and manufactured by the 
Fleming Mail Catcher and Deli verer Company , is shown 
in the accompanying illustrations, one of the larger 
"iews showing the mail car approaching the station, 
with its bag held out ready for delivery, while the mail 
bag at the station is held on an extended arm of the 
device, ready to be taken upon the car ; the other view 
showing both of these operations completed, the car 
having delivered and received a mail bag. 

The standard of the mail crane, at the side of the 
track, has at its top a pivoted, counterbalanced sup­
porting bar, at whose outer end is a cross bar having 
at each end a dependent hook, and from one of the 
hooks the station mail bag is suspended by means of a 
ring. Lower down on the standard is a catch arm 
which assists in holding the bag in proper position, 
the catch arm being connected with the standard 
by a universal coupling which permits it t.o swing 
both horizontally and vertically. The catch arm 
has at its outer end a cross bar with notches adapted 
to engage the station mail b� ring, and with detent 
fingers to retain the car mail bag ring. when the 
latter bag has been delivered, as shown in the second 
view. 

On the mail car a sleeve with inwardly extending 
handle turns on a supporting rod arranged across 
the doorway, and an outwardly extending arm of the 
sleeve carries at right angles to its length a needle-like 
catch arm adapted to hold on the rear end the bag which 
is to be delivered at the station, the bag being sup­
p o r t e d  b y  
m e a  n s of a 
r ing. as in the 
fO:'mer cas e. 
Th e r e  a r e  
also h o l d i n g  
s p r i n  g s or 
c a t  c h e s, pre­
v e n  t i n g  the 
bag f r o  m be­
coming easily 
detached until 
engaged by the 
catch arm at 
the station. A 
ret.aining arm 
a l s o  b e a r s  
a g a i n s t  t h e  
mail bag ring 
to hold it at 
right angles to 
the car in pro­
per p o s i  t i o n  
f o r  e n g a g e ­
ment by the 
catch arm and 
p r e  v e n t it 
f r o m  b e i n g  
shifted by the 
w i n d  or t h e  
motion of the 
car. 

bag extended, the arm on which it is carried ent.er­
ing the ring of the station mail bag, and taking the 
latter from its supporting arms, while the catch 

[AUGUST 14. 18c}7. 
government on this account for the year 1894 was 
$128,781. 

• ••• • 
arm of the mail crane enters the ring of the car Do Earthquakes Vary with the Time of Day' 

mail bag and removes the latter from its support. Students of earthquake phenomena have for a long 
Owing to the speed of the train, the car mail bag is time believed that the violence of earthquake shocks 
thrown against the catch arm with considerable force, was greater in the morning than in the afternoon ; in 
and the arm is swung horizontally at the same time that other words, that the earthquake activity varies 
it drops, by reason of its universal coupling connection throughout the day in a manner similar to that of the 
with the standard, striking the chain by which the barometer. Mr. C. Davidson examined the question 
counterbalance weight is supported, whereby the blow very closely, and reached the following conclusions. 
is cushioned and the arm and the bag are brought to The data which he used were the curves furnished by 
a state of rest with a minimum of jar or strain. At registering instruments. which were installed in Japan 

.",� 
DIAGRA1I SHOWING TRANSFER OF JIIAIL BAGS. 

the same time the operator on the car, by releasing or 

and in the Philippine Islands: 
.. 1. The daily variation of the frequency of earth­

quakes finds support in the approximate agreement of 
observations during the entire year at Tokyo and Ma­
nila, and for the middle of summer and winter re­
spectively, at Tokyo. 

.. 2. In the course of ordinary earthquakes, there is 
almost always a marked daily period, whose maximum 
is generally between 10 A. M. and noon. The half­
daily period, the less apparent, is just as clearly 
marked ; its maximum is always between 9 A. M. and 
noon and between 9 P. M. and midnight Other lesser 
agreements have also their own importance. . . . 

" 3. Although there are not sufficient data to draw a 
complete conclusion, it seems that the daily periodicity 
of the feeblest shocks is the most marked. 

•• 4. In the case of the return shocks of great earth­
quakes, the diurnal periodicity is always strongly 
marked. The maximum of the daily period occurs 
several hours after midnight, but the epochs of the 
others are subject to great variations, due, no doubt. 
to the short intervals that separate the indications of 
the registering instruments. A peculiar feature of the 
return shock':! is the more marked value of the eight 
hour and four hour components. . • . 

.. It appears not improbable that the daily variation 
of ordinary earthquake shock is chiefly due to the 
velocity of the wind, and that of the return shocks 
principally to the barometric pressure." 

••••• 
turning up the handle, withdraws the extended arm and International Association for Testing 

brings the bag which has been taken up at th e  station Constructive Materials. 

to the door of the mail car. The ring holding, catch- The following is the substance of the statutes 
ing and cushioning devices are identical on both sides adopted by the international congress. The object 
of the mail crane and the carrying arm of the car, so of the association is the development and unification 
that mail bags may be exchanged when the car moves of test methods for determining the quality of build­
in either direction. ing and other materials, and improving apparatus for 

The system shown has been in successful use for more the purpose, by the deliberations of the association, by 
than -two years on leading railway lines, without any congresses. by the publication 'of a journal. and by any 
throwing or kicking off of pouches. and without danger other measures that may be deemed advisable, the ne­
to the trainmen or mail clerks, while the delivered mail cessary funds being raised by the annual subscription 
is positively and securely hung in a safe place. The ex-" of members, profits on the journal, and donations 
tended arm of the catcher, also, is short, and not likely Candidates for admission must be proposed by two 
to strike an obstruction near the track. From the members of the association, while authorities, consti­
manner in which the mail sacks are suspended from tuted bodies and societies will be admitted on their ap­
rings. it is obvious that there must be a saving, under plication, which must be addressed to the president. 
this device, in the cost of repairs for mail pouches, as The annual subscription is 5 fro (4 marks or shillings). 
compared with former methods, ac('ordingio which the Each member, who mllst undertake (on being elected) 
pouches were caught up by hooks. '1 'he expense to the to contribute t.o the success of the association's objects 

As the mail 
car moves past 
the mail crane, 
the lIlai l clerk 
or a t t e n dant 
on the car. by 
turning down 
the h a n d l e ,  
holds the mail 

BEFORE. AFTER. 

to the extent 
of his ability, 
has the right 
of voting anp 
also of receiv­
ing the jour­
nal at a re­
duced r a t  e .  
Th e business 
of the associa­
tion is carried 
on by (1) the 
managing COIll­
mittee, consist­
ing of the pre­
lIi d e n t ,  v i c e  
p r e s i d e n t .  
three assessors, 
a n d  members 
elected by the 
c o n  g r e s s on 
the p r o p o s i­
t i o n  of t h e  
council, t h e  i r 
functions ex­
tending f r o  m 
o n e  congress 
to another ­
generally a pe­
r i o d  of t w o  
years; (2) by 
the c 0 u n c i 1. 
co m p o s e d  of 
delegates elect­
ed by members 
of the associa­
tion in the dif­
f e r e n t  COUll­
tries; and (3) 
by t h e con­
gress. THE FLEKING .AIL CATCHER AND DELIVERER. 

© 1897 SCIENTIFIC AMERICAN, INC.



SIR J'OHN EVANS. 
BY BARCUS BEN1AJlTN, PH.D. 

The distinguished scientist who will succeed Sir 
Joseph Lister as president of the British Association 
for the Advancement of Science has long been favora­
bly known in this country for his studies in archreo­
logy, geology and numismatics, and the following brief 
sketch of his career will be of interest to those who 
know him only as the onA who has been chosen to pre­
side over the meeting of the British Association to be 
held in Toronto next week. 

John Evans is a son of the late Rev. Dr. A. B. Evans, 
who for many years was head master of Market Bos­
worth Grammar School in Leicestershire, England, and 
was born in 1823. He received his education under his 
father's direction, during which time he developed an 
interest in scientific studies. These, however. have 
been for the main part his recreation and pleasure, 
while the chief occupation of his life has been that of 
a paper manufacturer, in which he has been successful, 
and he was for some time the president of the Paper 
Makers' Association. 

His first important book was one devoted to numis­
matics, and his " Coins of the Ancient Britons," pub­
lished in 1864, gained for him the Allier d'Ilantersche 
prize from the French Academy. Among his best 
known archreological works are the " An-
cient Stone Implements, Weapons and 
Ornaments of Great Britain," which he 
published in 1872. and of which a French 
translation appeared in 1875. Also his 
" Ancient Bronze Implements, Weapons 
and Ornaments of Great Britain and Ire­
land," which was published in London 
in 1881 and in Paris in 1882. 

Dr. Evans has also written papers on 
" Flint Implements in the Drift, " and 
other archreological papers for the "Ar­
clueologia, " and he is a contributor to the 
Numismatic Chronicle, of which he is one 
of the editors. 

The honorary rlegree of D. C. L. has 
been conferred upon him by Oxford, and 
that of LL.D. by Dublin, and that of 
Sc.D. by Cambridge. More recently he 
has been made a knight commander of 
the Bath. His own associates have hon­
ored him conspicuously, for, in 1875-76, 
he was made president of the Geological 
Society ; in 1878-79, of the Anthropologi­
cal Institute ; in 1875-97, of the Numis­
matic Society ; and in 1885-91, of the So­
ciety of Antiquarians. In consequence 
of the latter office he is an ex-officio 
trustee of the B.·itish Museum. He has 
long been a member of the Royal Society 
and is now one of its vice-presidents and 
its treasurer. Of many foreign learned 
societies he is also an honorary member, 
and is a correspondent of the French 
Institute in the Academie des Inscrip­
tions. 

Sir John Evans has his home at Nash 
Mills, Hemel Hempstead, and his neigh­
bors have testified to their appreciation 
of him by electing him a justice of the 
peace and deputy lieutenant for the 
county of Hertfordshire, where he also 
served as high sheriff in 1881-82. He is 
chairman of quarter sessions for the St. 
Albans division of Herts, and also vice­
chairman of the Hertfordshire County 
Council. 

The knowledge and experience of Sir 
John Evans fully demonstrate the wisdom 
of selecting him to preside over the meeting of the 
British Association, and we hope that the splendid 
welcome that he will receive from his American con­
fr�res will fully compensate him for. his visit to the new 
world. 

• · e  • •  

EngU.h ver.u. American Locomotive. In Japan. 

It is very interesting to note the discussions which 
go on in the Japanese journals on the relative merits 
of English and American machinery and manufactures. 
The great development of railways in Japan has 
naturally led to the discussion of the relative merits of 
English and American locomotives. In a recent issue 
of the Chuo Shimbun the editor reproduces the 
arguments advanced by the advocates of each class of 
engine. The speaker in favor of the English engines 
appeals to actual experience, and expresses the opinion 
that, judged from that point of view, there is no need for 
discussion. He points out that when Viscount Inonye 
was at the head of the railway bureau, he resolved 
to make a trial of American locomotives, and in 1891 
two were imported. The result of the experiment 
was thoroughly unsatisfactory, for within a year they 
were useless. He then enters into a long account of their 
defects, which, if at all correct, shows that they were 
deficient both in design and workmanship. After 
Viscount Inonye's retirement, his successor, Mr. Mat­
sumoto, wbQ h�4 received part of his education in the 

J citutific �lUttitau. 
United States, and who has therefore a great leaning 
for things American, imported in January, 1894, four 
American locomotives, which, however, fared no better 
than their predecessors. From the very outset repairs 
and alterations were required, and after a year or two 
the whole four were virtually condemned. After 
this experience the railway bureau decided that the 
English engine was the better ; and recently, when 
an order was given for eighteen locomotives, it was 
stipulated that they must be of English make. The 
writer in favor of the American locomotives expresses 
the opinion that it is a mistake to judge so hastily on 
the subject, as the engines hitherto imported by Japan 
from the States were not of the best kind. He says 
that there are other and better makers of locomotives 
in the States, and that it is absurd to suppose that 
the Americans cannot make good engines. Even 
Japan is beginning to develop that ability, and Ameri­
ca is not. new to the work as Japan is, as she has been 
at it for years. Above all, she can turn out much 
cheaper locomotives than England can, there being a 
difference of as much as one-third of the price in 
favor of the American engine. This means, of course, 
that, if the American locomotive lasts ,;;even years 
against the English locomotive's ten, the advantage is 
still on the side of the former. He makes the rather 

SIR JOHN EVANS. 

astonishing statement that materials and labor are 
cheaper in America than in England. Probably he is 
nearer the truth when he says that the British manu­
facturer is a stiffbacked person. He has been at the 
top of the manufacturing tree for such a long time 
that he fails to observe the changes going on below. 
He will not concede anything to a customer or make 
any effort to suit the latter's convenience. But the 
American is looking for · custom, and will spare no 
pains to reduce his prices or accommodate a client in 
any other manner. In conclusion. he adds that the 
proof that the Japanese government understands 
these things is that it has recently ordered eighteen loco­
motives from Rogers, and they are to be examined and 
passed by Mr. Crawford, an American engineer for­
merly in Japan. We believe that Mr. Crawford was 
the first engineer of the Hokkaido Railway, and 
introduced cheap methods of construction, which, how­
eyer, were not followed. On this subject we may note 
that the question of state versus private railways is 
at present being much discussed from all points of 
view. The general conclusion seems to be that all 
railways ought to be built and superintended by the 
government but worked by the people, as experience 
in Japan shows that official lines are managed with a 
degree of officialdom to which the public has a right 
to object, and private lines are built on principles so 
commercial as to be distinctly dangerous. The intelli-

1 0 1  

gent expression of public opinion which is taking place 
on these matters is certain in the end to lead to effici­
ency and public convenience.-Engineering. 

. .. . . . 
Guide. to Gear •• 

To have the wheel you ride properly geared is so 
very important that two points must always be borne 
in mind when buying machines. One is that the 
novice, even though he may be strong and muscular, 
cannot use as high a gear as the man who has had 
long practice in pedaling, for not only will the parti­
cular muscles called into requisition in riding require 
to be developed, but the novice has not the knack of 
exerting his powers to the best advantage. The other 
point is that gears which were suitable on a machine 
built several years ago are not, as a rule, high enough 
on a thoroughly up-to-date machine, since the latter 
is lighter, easier to propel, and faster than the former. 
For this reason it will be found that experienced 
riders have slightly raised the gear every season for 
years past ; and the fact that they can now use, with 
perfect comfort, a comsiderably higher gear than they 
could a few years ago they attribute partly to practice 
and partly to improvements in the manufacture of 
machines. 

It is very difficult to lay down definite rules for the 
guidance of others in deciding on the 
hest height of gearing, as the most suita­
ble gear depends on so many conditions. 
The first and perhaps the most important 
question is the character of the rider's 
muscles. If he is strong, but slow in his 
movements, he will certainly need a high 
gear. If he is weak, but quick, he will need 
a low gear. But the character of the 
machine he is riding also has to be taken 
into account. With a heavy machine 
fitted with full roadster tire8, the gear 
must not be as high as with a light one 
equipped with racing tires, and with 6 
inch cranks it must not be as high as 
with 6� inch. Anot.her very important 
consideration is the nature of the roads 
to be ridden over. In a level country, 
blessed with good roads, a much higher 
gear can be ridden than in a hilly coun­
try ; and, again, if the rider only goes 
out when the roads are dry, higher gear 
can be ridden than if he goes out at 
all times, no matter whether roads be dry 
or muddy. . 

While it is not the intention of this ar­
ticle to recommend to the average cyclist 
a very high gear, yet it cannot be denied 
that lIIany riders fall into the error of 
having their machines geared too low. 
Although low gearing requires less pres­
sure on the pedals, it necess:tates moving 
the feet round faster, and thus in reality 
adds to the amount of work which has 
to be performed by the energy which the 
rider expends. In any case, the machine 
and its load have to be propelled, but 
with a low gear the rider's feet and legs 
have to be raised a greater number of 
times. Of course, the low gear has the 
advantage up hill or against a wind ; but 
at other times the rapid movement of 
the legs is apt to become exhausting, be­
sides which, it makes ankle action very 
difficult, if not impossible, and increases 
the liability of the rider to lose his pedals, 
and danger in regaining them. Far more 
riders complain that the gears they use 
are too low rather than too high. As to 

back pedaling, no doubt that a low gear is, on the 
whole, the best for holding a machine back going 
down hill. But even here the advantage is not al­
ways on the side of the low gear, for the pedals may 
go round so fast that the rider can do nothing with 
them. What any experienced rider eventually learns 
to believe in is a moderately high gear and a good 
brake. 

The average woman's wheel should be geared Eome 
half dozen inches or more lower than that of the aver­
age man ; but in each individual case the precise gear 
which will be most suitable can only be determined 
by a careful weighing of all the points which have been 
mentioned above.-The Wheel. 

,. . . . .  
Coloring ltlarble and Similar Stone8. 

A newly discovered process for treating marble or other 
similar stones in order to give them any colored shade, 
veins or spots, says the Chicago Tribune, consists in 
leaving these stones in one or more baths composed of 
a solution of alcohol and one or more colors of aniline 
or other coloring materials. The coloring materials 
are fixed by leaving the colored stones in a bath of 
oil or any other fat substance, or by applying upon 
the stones layers of the same stuff. The absorption 
of the organic coloring materials and of the fat sub­
stances by the stone may be accelerated by heating or 
boiling the bath which contains the stuff to be treated. 
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THE UTILIZATION OF NEW YORK CITY GARBAGE. cal tanks of plate steel, 5� feet in diameter and 18 feet 

It was only a question of time before the city of New long, are arranged vertically as shown in the ilIustra­
York should awaken to the necessity of finding a better tion. They are tapered at the ends, the mouths being 
way of disposing of its wastes or general refuse than closed by steamtight covers and the bottom terminat­
by emptying it into the sea, a practice which was at ing in a short lengths of pipe which are furnished with 
once pernicious and wasteful. That it was pernicious large stop valves. After the digesters ar6 filled with the 
is proved by the unsavory and unsightly fringe of rUb-

I 
garbage, they are hermetically sealed and steam at 

bish which the sea has cast up on the shores of New 50 pounds pressure is admitted through the lower 
York Harbor and the Jersey coast. Moreover, the cone. The cooking is allowed to go on for a period 
heavier matter, settling to the bottom, 
became, under the influence of the 
tides, an active agent in silting up the 
entrance channels of the bay. 'fhat 
the practice of d umping at sea was 
wasteful is proved by the fact that it 
has lately been shown that there is 
sufficient COllllllercial value in a con­
siderable portion of the city refuse to 
more than pay for the cost of its collec­
tion. 

In former days the household re­
fuse, consisting of ashes, garbage (table 
and kitchen wastes), and paper, rags, 
etc. , was col lected ind iscl'illJ inately and 
taken to the scows. The present sys­
tem requil'es the householders and the 
management of hotel;; and industrial 
concerns to place their ref use for collec­
tion i.n separate lots, according as it 
is ashes. garbage, or light refuse. By 
this threefold division the city wastes 
acquire a positive value, each class 
being available for sorne specific use. 

[AUGUST 14, 1 897. 
material is unloaded through a bottom door into a con­
veyor, by which it is carried to the screen room, in 
which are a series of revolving cylindrical screens. 
Here all rubbish, such as fine Illetal, bits of tin, rags, 
and similar material, is separated from the " tankage," 
which falls through the sieves as a fine powder. Tank­
age is the name given to this powdered material. It is 
used for fertilizer filler, and for that purpose is sacked 
and shipped to the fertilizer works. At this stage of 

the process it contains 4� per cent of 
ammonia, 14 per cent of bone phos­
phate, and 7:1 of 1 per cent of potash. 

Under the head of ashes is included 
not merely the residue from boiler 
furnaces and h ousehold grates, but 
such material as broken crockery, 
oyster and clam shells and all material 
that is suitable for fi lling-in purposes. 
For a description of the methods of 

TOP OF DIGESTER ROOM SHOWING PIPE FILLERS. 

The grease and water froUl the 
presses is led by pipes to a set of set­
t ling tanks, ten in all, which cover a 
� pace 20 feet wide by 75 feet long, 
the depth of the tanks b.eing 6 feet. 
Here the grease rises to the surface 
and is recovered in catch basins. In 
the illustration on our front page 
showing these tanks the workman is 
employed in skimming off any me­
chanical refuse which llIay be floating 
on the top of the tank. From the catch 
basins the grease is pumped into a 
largoe storage tank, from which it is 
barreled for shipment. It is used for 
the manufacture of soap, candles, etc. , 
and is known cOlll mercial ly as " soap 
grease." The water fl'OIll the presses, 
�hich contains about 14 per cent of 
soluble ammonia and 1�� per cent solu­
ble potash, is pumped into a large eva­
porator in wh ich these substances are 
recovered, and the prod uct is then 
mixed with the tankage and serne's 
to raise its quality and val ue. In ad­
dition to the plant already erected, 
the company is about to put up a plant 
to w.ork the refuse screenings, whieh 

handling this matter the reader is referred to the issue I of eight to ten hours, until the garbage is thoroughly 
of the SCIEXTIFIC A:\IERIC AN for June 5, in which are il- I disintegrated and reduced to a pulplike consistency, 
lustrations of the new steam dumping scows, which are I all germs in the meantime being thoroughly destroyed. 
to be employed in carrying away the ashes-at present The matter is then dropped into twelve storage 
to the outside dumping ground, but ultimately to tanks, there being four digesters to each tank. On the 
Riker's Island. at the entrance to Long Island Sound, outside of each tank there is a curved telescopic de­
where it will be used for reclaiming swampy ground. livery pipe, and through these the matter is unloaded 

The present article is devoted to a description of the onto the press platens carried upon small trolleys, which 
plant on Barren Island for the disposal of garbage- are run underneath the pipe for this purpose. 
the second class of refuse-and in an early number we Upon the platen is placed a mould or outer frame 
shall give an account of the experimental plant which which is covered with burlap, and after a sufficient 
the city has in operation at the foot of Eighteenth amount of the material has been run into the burlap to 
Street, on the East River, for the handling of the third fill up the mould, the burlap is folded over above it and 
class of refuse, such as paper, rags and kindred matter. covered with a rack or wooden gridiron about � inch 

Under the present system the garbage is carried by in thickness. Another mould with burlap is placed 
the carts of the street cleaning department to seven above this and more of the cooked garbage is run in, 
different d u mps conveniently situated along the river the process being repeated until there is a pile about 
front. Here it is loaded i nto the scows of the New 4 feet in height. This is then run into the presses, 
York Sanitary Utilization Comrany and is towed by where it is subjected to a pressure of 250 tons. The 
their tugs to the large factory on Barren Island, views presses work at a very slow speed, and it takes about 
of which will be found on the front page 
of this issue. The garbage is iaken 
a way daily, and the amount removed 
averages about 800 tons per day through­
out the year. At the factory it is unloaded 
onto the buckets of a large cantilever 
elevator which has a capacity of hand­
ling a thousand tons of this material per 
day. 

This work was formerly done by single 
hoisting buckets, but the operation was 
slow, and the present large elevator has 
lately been installed in their place. 

When the conveyor is at work the outer 
end of it rests upon the deck 
of the scow, and the upper 
end delivers the material onto 
a small cross conveyor, which 
in turn feeds two large in-

will be cremated in retorts and will yield a certain 
amount of sulphate of amlIlonia. 

It will thus be seen that the unsightly Ill� SS ".vhich 
reaches the factory on the garbage scows is tral1=i )rlll­
ed ultimately into two most essential and valuable 
commercial products-fertilizer and soap. It is cer­
tainly a triumph of science and art that the material 
which we reject from our tables should render us 
service once more as the producer of food and agent of 
cleanliness. 

Barren Island, the site of the above very interesting 
plant, is about five miles distant from Canarsie and 
lies one m ile distant from the eastern end of Coney 
Island. It is in some respects the most unique spot to 
be found in the United States, for w ithin its restricted 
area-it is about half a mile wide by one and a half 
miles long-are five different factories, all of which are 
devoted to the reduction of animal and vegetable 
wastes to conlluercial products. In addition to the 
works we have just described there are also a fish fac-

tory, a phosphate works, White's render­
ing factory and another smaller rendering 
factory. The employes and their families 
number 800 and in the course of the year 
over $250,000 are paid out in wages. We 
are informed by Mr. Thomas F. 'Vhite, 
who is largely interested in the utiliz­
ation works and the various other fac­
tories on the island, that the health of 
the community is remarkably good 
throughout the year. We are indebted 
for facilities in the preparation of our 
illustrations to Mr. White and Mr. 
McDonough Craven, C.E. ,  of the New 
York Street Cleaning Department. 

• • •  
SIR WALTER SCOTT'S manuscript of 

" The Lady of the Lake " has just been 

DIAGRAM (NOT TO SCALE) SHOWING PROCESS OF GARBAGE REDUCTION. A. Scows with garbage. B. Garbage elevator. C. Pipe fillers. D. Digesters. E. Storage tanks. G. Press platens and trolleys, H. Presses. J. Pipes to settlin� tanks. K. Settling tanks. L. Steam driers. M. Screens. 

clined elevators which carry the garbage up to the top 
of the factory. 

Here it is delivered into bins from which a series of 
large swivel pipes lead down to the mouths of what are 
known as the digesters. There are forty-eight of these 
digesters in all and they are arranged in rows of foul' 
through the center of the building. Eaeh of the swivel 
pipes swings through a sufficient radius to reach the top 
of fonr digesters. The latter, which are large cylindri-

three-quarters of an hour to compress the mass from 4 sold in London for $6, 450 ; thirty years ago it brought 
feet to 18 inches. The material, which is now in cake $1, 385. The manuscript of " Old Mortality " sold for 
form, passes t.o the " strippers," men whose task it is $3, 000. Lord Nelson's autograph memoir of his own 
to remove the burlap and take the cake from the life with some autograph letters was sold for $5,000 ; 
moulds. It is then carried by conveyors to the drying twenty-three other letters of his to 'l'rowbridge fetched 
room, where it is put into a dozen cylindrical steam- $1,400. Robert Burns' private journal, bpgun in 1787, 
jacketed driers. A steel shaft carrying a set of arms " The Edinburgh COTlllllonplace Book," brought $1, 815. 
rotates in the interior of the drier, and serves to pulver- Eight manuscripts of A. C. Swinburne, poems published 
ize the material. When this operation is complete, the in his first volume, sold for $198. 
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J t itutifit  !tUtritla. 
EquUlbrlulD In Flight. 

BY JAMES RICHARDSON. 
In a critical review of recent progress in aeronautics, 

Mr. Octave Chanute, the well known engineer and pro­
moter of aviation, pointed out a fatal defect in most if 
not all the attempts that have been made to fly by me­
chanical means. 

According to the Journal de Medecine de Bordeaux, 
a man placed under arrest for illegal practice of 
medicine, claiming to be a graduate of an American 
college, presented a diploma which excited the sus­
picion of the magistrate. Calling in the services of an 
expert, the document was submitted to the action of a 
Crookes tube, and the result showed distinctly the 
outlines, in the substance of the paper, of a name 
which had been erased from the surface to make room 

" The machines," he said, " have almost always come 
to grief for lack of that stable equipoise which the bird 
maintains by instinct under the varying conditions of 

for that of the man who was convicted upon this evi- fli�ht and wing." 
dence. Without assured equilibrium safety is uncertain ; 

Dr. Judson Deland, of Philadelphia, has invented 
an instrument for counting blood corpuscles. It work.s 
on the centrifugal force principle, and accomplishes 
the measurement by means of comparative bulks. A 
quantity of blood is placed in a finely graduated tube 
and the latter revolved at a speed of about 1000 revolu­
tions a minute. The corpuscles divide by force of 
gravity and form on the side of the tube in easily 
traceable divisions of red corpuscles, white corpuscles, 
and serum. The new method permits of larger, and 
consequently more representative, quantitatives being 
used in expet'imenting, besides doing away with actual 
microscopic counting.-Microscope. 

and without a reasonable degree of safety, flight, 
whether for pleasure or for business, is out of the ques­
tion. 

In Mr. Chanute's j udgment-a judgment shared ap­
parently by most workers in this field-the surest and 
least difficult way to discover and demonstrate the 
means required for meeting this primary and most im­
perative need in flying machinery is through imitation 
of soaring birds. Such birds rise high and fly fast, ap­
parently with little effort, by taking advantage of the 
action of the wind on their outspread pinions. Men, 
it is asserted, should study their structure and copy 
their methods ; a slow, costly, and essentially hazard­
ous process, but the best. 

The results of some recent researches on the direct " The experimenters will doubtless meet with many 
union of carbon and iron at a high temperature have failures and mishaps. They Illay break their machines 
been cO'llmunicated by the author, .l'tl. Moissan, to the and possibly their limbs ; but there seems to be no 
French Academy of Sciences. He states that when safer or surer way of ascertaining the exact conditions 
pure iron and carbon are melted together in an elec- which wi l l  have to be Illet in practical flight. " 
tric furnace and allowed to cool slowly, the metal is This sounds reasonable ; yet it invol ves several un­
found to contain only a very small quantity of COIll- proved assumptions. For example, that if llIen were to 
bined carbon, a gray pig iron being obtained that work out something equivalent to the bird's equip­
solidifies at 1, 150' C. By suddenly cooling in water ment for flying, they could use it as a bird does, or 
iron saturated with carbon at 3,000', the metal became learn to do so. But that is simply impossible. A man 
crystalline in structure, and from it were separated I on a machine and a bird in a body are very differently 
brilliant crystals of the carbide of iron, identical with situated. Consider a young bird when about to leave 
that occurring in steel. Though this was one of the the parent nest. Its physical organism is complete­
first metallic carbides known, it has proved the last to that is, structurally complete. It has everything to fly 
be prepared in quantity by direct synthesis. with that an old bird has. But it cannot fly, though 

It was announced recently, says the Electrical Review, 
that the National Meseum, at \Vashington, D. C. ,  had 
secured the famous Cyrus \V. Field collection of docu-
ments, autographs, telegrams and cablegrams relating 
to the first Atlantic cable. It has been donated by 
Mrs. Isabella Field Judson, of Dobbs Ferry, N. Y. , 
and is being arranged for exhibition by Prof. May­
nard. The journal kept by Mr. Field, and the notes 
of deep sea soundings made by him and the officers 
of the Great Eastern, are part of the collection. Mr. 
Field's private library formb another part of it. There 
are also copies of medals presented to him by Con­
gress and the French government, engraved resolutions 
passed by members of bodies in this country and 
Europe, a cane made from the wood of the Great 
Eastern, cases containing sections of the first cable, 
and those evolved from it, and the globe used by Mr. 
Field while working out his plans. 

The electric light has been used in night fishing, and 
now a French entomologist has devised a plan to 
secure specimens of insects. He took an incandescent 
lamp of three or four candle power, he then placed a 
small portable battery on the bank of the pond. The 
battery was connected with the lamp by wire ; the 
lamp was fixed to a semicircle of iron, and below the 
semicircle and lamp was placed a large net having an 
opening thit-ty-two inches across and similar to those 
used for snaring birds. The whole contrivance was 
lowered very slowly into the pond, the current was 
turned on and the lamp lighted. The insects, fish, 
larvle, frogs, tadpoles, etc. , rushed in in great number. 
A string is now pulled which cl08es the net, and by a 
single movement several pounds of victims may be 
captured, with a considerable number of fish and tad­
poles that happen to be in the pond. A small Geissler 
tube can be used in the same mamier. 

Schumburg (Deutsch Med. Wo('h. , No. 10, 1897) de­
scribes a new method of sterilizing water by the use of 
bromine, one grain being 8ufficient to destroy all the 
bacteria in onA quart of water, the bromine afterward 
being neutralized by amlllonia, so that a eleat' and 
tasteless water is obtained. For this put'pose a twenty­
per cent solution of bromob\'Omiodide (bromiodide, one 
part ; bromine, one part ; water, five parts) is used. 
Thirty minims of this solution are sufficient to sterilize 
in five minutes one quart of river water. If the water 
is very hard or very foul, the lime salts and the am­
monia contained in it neutralize a part of the bromine, 
and in such cases it is necessary to add the bromine 
solution until a faint yellow color is obtained and 
persists for at least half a minute. An equal quantity 
of a nine per cent solution of am monia suffices to 
neutralize the free bromine. It is desirable that these 
amounts should exactly correspond, although a famt 
taste either of bromine or of ammonia is not objection­
able. When the bromine is exactly neutralized, the 
water is clear and can scarcely be distinguished from 
the original water, while the amount of bromine salt 
which it contains is so small that it has no effect upon 
the system. This method bids likely to be of especial 
use in times of epidemic, in war, etc. 

it may flap its wings with regularity and vigor. It gets 
into thp air more or less, but its progress is erratic, and 
its early flights end in tumbles. Thanks to its light 
and elastic structure, the bird can tumble without 
serious risk of injury, and it keeps on trying and tum­
bling until it has acquired the difficult art of keeping 
its balance in air. Instinct does not teach the art any 
more than reason could. It has to be learned in action. 
The proper nerves have to acquire, in connection with 
the proper muscles, the habit of feeling and counter­
acting all balance disturbing influences instantly and 
harmoniously, not through conscious perception and 
volit ion, but automatically, without thought or hesi­
tation. By virtue of inherited capacity the young 
nerves and muscles learn fast and do not forget ; and 
in a little while the bird ceases to tumble, and flies 
steadily, if not gracefully. 

Very different is the case of man with a machine of 
his own making, however wisely planned or skillfully 
constructed. The members of a lifeless machine have 
no sensibility, no capacity for learning, no power of in­
dependent action. They cannot acquire habits by use. 
Besides, the engineer in charge of a machine is some­
thing apart from the machine, and can never be so 
closely in touch with its working elements as a bird is 
with its bodily members. As a consequence, he can 
never do with the machine what a bird can with its 
body, and the bird's best, volitionally, is not enough to 
insure its equilibrium in air. The engineer may be 
quick to see, prompt in action, and infallible in judg­
ment. And the machinery at his command may re­
spond perfectly to its controlling valves or It!vers. But 
action by the rOlindabout way of perception and voli ­
tion will not be  quick enough to  meet the exigencies of 
flight in his case any more than in the case of a bird. 
Educated nerves and muscles will aut()fllatically do the 
right thing ten times while the mind is perceiving the 
need of the action and ordering it once. Having an 
inherited capacity for acquiring the habit of perform­
ing such instant, unordered, infinitely various yet har­
monious muscular movements, the bird can learn to 
balance itself in air. Lacking such capacity, the ma­
chine never can. neither directly nor by proxy. 

Just here the designer of a flying machine encoun­
ters a new and peculiar problem, one that never arises 
in connection with earth-supported machinery. If he 
wants to fly securely, he must make a machine that will 
balance itself. He must give it a mechanical substi­
tute for the bird's sense of poise and capacity to main­
tain it. And the machine must not only balance itself, 
but do it forcefully, since the influences tending to 
upset a flying machine are apt to be violent as well as 
sudden in action. Only a positive, unresting, power­
ful working device will meet the demand. More than 
that, the device must do its work i n  practical indepen­
dence of the engineer. The stability of the machine 
in air cannot safely depend on any man's perception 
or judgment or volition. 

These difficult requirements are as imperative as fun­
damental. They cannot be minimized or avoided 
without COIl stant peril. At all times while the machine 
is off the ground the balancer must be not merely in 
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readiness, but in action, with a steadying force com­
petent to overcome any influence likely to disturb the 
equilibrium of the machine, whether acting constantly 
like gravity or intermittently like varying air pressures 
due to change of wind or speed. 

This necessity is apt to be overlooked. The main­
tenance of equilibrium is usually made an incident of 
flight ; to be secured by shifting ballast or by means 
of inert structural devices for the air to act or react 
upon. As a consequence, most attempts at flight end 
in disaster. In steady winds or with considerable 
speed in still air such things may serve. But the air 
is seldom still, winds vary in speed and in direction, 
and the machine cannot always be moving with the 
requisite speed to insure stability. Wings may be folded, 
sails furled, and fan-like aeroplanes closed or opened 
to vary their action, but not with the promptness and 
exactness needed for safety. And it must not be for­
gotten that any structural devices capable of support­
ing or steadying a machine in ail' under favorable con­
ditions of wind and weather must offer the 8ame areas 
for adverse forces to act on in sudden emergencies. 
The balancing mechanism of a flying machine l'..:ust 
not only be active and efficient, but constant in action 
and incapable of being taken by surprise. 

For insuring equipoise the working elements of the 
lifting, propelling and steering machinery are as little 
to be trusted as inert structural devic.:es. Of necessity 
their Illotion is inconstant, and must be arrested at 
times without reference to balance disturbing possi­
bilities, making them least efficient as balancers per­
haps just when equilibrium is hardest to maintain. 
The faster the machine flies and the higher it goes 
under such conditions, the worse for the rider-when 
he falls ; and he is sure to fall sooner or later. 

It would be a good thing to fly, no doubt ; but mell 
can live without flying ; and most IlIen will prefer to 
worry along on the earth rather than rise above it at 
the risk of their necks. Safety is the first consider­
ation ; speed, economy, and the rest are secondary 
problems. 

True, some lllen are willing to risk their lives in air, 
the forty-seven showmen, for example, who were 
killed last year fool iug with balloons ; but they are as 
little to be considered typical men in this connection 
as rational promoters of aerial navigation. They 
were chiefly sensation l Llongers. The unfortunate Dr. 
Wolfert and the more venturesome and possibly more 
unfortunate Dr. Andree belong to a different class. 
So too, Herr Lilienthal, and others like h im, who 
risked life or lost it experimenting with soaring devices. 
Their aims were in all respects commendable in pur­
pose and their efforts have been useful ; chiefly how­
ever in showing that bulky and fragile constructions 
for wind sailing are as ill adapted as balloons for prac­
tical aerial navigation. Free flight, self-sustained, 
self-balan!ling and reasonably independent of wind and 
weather, from definite startings to predetermined land­
ings, with comparative safety by the way, seems in­
compatible with such appliances_ 

To get into the air is not as hard_ Many have done 
that to their sorrow. To stay in the air master of the 
situation is another matter. To be able to rest in air 
without risk of overtUl'ning, competent to move in apy 
direction at will, and able to return to the point of 
starting surely and without shock-that is the critical 
test. 

When man has made a machine that will lift itself 
a foot from the ground and remain poised there in 
any ordinary weather, he can safely venture further. 
When all its movements have been thoroughly proved, 
close to earth, higher and faster flights will be in order, 
and will not be foolhardy or useless, as premature 
flights are sure to be. 

Above all, the maintenance of equilibrium should be 
and practically must be the first problem settled. It 
is a prerequisite : not something to be worked out in  
air or  after all the other elements of  the flying ma­
chinery have been perfected. Suicide, however scien­
tifically or picture�quely attempted, is  not commend­
able : and smashed machines, however cleverly con­
structed, are not worth any more than dead inventors 
for the promotion of aerial navigation. 

• • •  I • 
Our NeW" Supplelnent Catalogue. 

There are still a large number of readers who ha\'e not 
sent for our new 1897 catalogue of valuahle papers in the 
SCIENTIFIC AMERICAN SUPPLE�IENT. This catalogue 
is sent free to any address in the world. A special edi­
tion, on heavy paper, has been printed, and this edi­
tion, which is cloth bound, is supplied at the nominal 
price of 25 cents each copy. This catalogue is really It 
valuable reference work, an index to some of the mo�t 
valuable technical papers ever published. \Ve feel 
certain that many of our readers are unfamiliar with 
t·he sale of the back numbers of our SUPPLEMENT. 
These papers usually furnish information of the utmost 
value, at small cost. 

• " . 1 .  

A PO>lTAGE stamp exhibition, which is said to be the 
most scientific and elaborate ever gotten up, is now 
open in London. The exhibits are valued at $1, 250,000. 
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DRILL IN THE UNITED STATES NAVY. 

In the frequent discussions which take place upon 
the question of the personnel of modern navies it is a 
common complaint that the present day man-of-war's 
man is not the thoroughgoing seaman that his fore­
runner was in the days of the sailing frigate and 
the three-decker. The complaint is urged not merely 
against the navy, but it includes the whole merchant 
marine. It is claimed that, with the entrance of steam 
and the passing of masts and sails, the able seaman lost 
his occupation, developing into a mere laborer, for 
whose round of daily tasks there was needed neither 
skill nor intelligence. 

N ow, although there is a small measure of truth in 
the statement as applied to t.he navy and a large 
measure of truth in it as concerning the merchant ma­
rine, the case is not quite so strong as many pessimistic 
writers would have us believe. Of course it cannot be 
denied that, as far as pure seamanship in the popular 
sense of the term is concerned, there was more of it to 
be learned in early days aboard a Bon Homme Richard 
or a Constitution than there is to-day upon a Brooklyn 
or an Indiana. To keep an old three-decker up to con· 
cert pitch-and with rare exceptions they were main­
tained in splendid condition both below and aloft-was 

though in some cases it is extended to ten or twenty 
minutes. The movements are similar to those used in 
any course of calisthenics, and, as its name implies, it is 
intended to straighten up the men, expand the chest. 
square the shoulders and give them that erect carriage 
and alert movement which are supposed to distinguish 
the naval and military man from the civilian. The set­
ting up drill takes place regularly at the hours named 
on every day of the week. 

There are a number of other drills which differ from 
the setting up drill in the fact that they not merely 
give muscular development and erect carriage to the 
men. but have to do with the working of the ship and 
the guns. These are practiced in their order on differ­
ent days, so that the whole course is gone through once 
in a week. Among others may be mentioned the gun 
drill. the rifle drill, which is similar to that carried out 
in the army. the pistol drill, fencing or the broadsword 
drill, the artillery drill, practiced aboard those ships 
which carry fleld guns, in which is included the land­
ing drill, the collision drill, in which the men are 
trained in the use of the collision mats, etc. , the 
" abandon ship " drill, in which the crew are taught 
how to leave a sinking ship without disorder or panic. 
In audition to these the crew are drilled in the arming 
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movements shown, one-half are done without arms 
and the remainder with the rifle. It should be men­
tioned that there are altogether eighteen points in this 
drill, or two more than we have shown, and the whole 
set is gone through in regular rhythm and time. The 
movements are so well chosen that there is not a mem­
ber or muscle of the body that is not exercised, the 
arms, legs, hips, shoulders and chest being successively 
and specially brought into play by the different move­
ments. 

On the battleship, Maine, Captain Sigsbee, who is 
an ardent advocate of the adoption of a more ex­
tended system of drilling in the navy, is having the 
men taught the full Development Drill as carried out 
at the United States Naval Training Station, Coasters' 
Harbor Island. This drill, which began with the 
Swedish movement, has been tried on various occa­
sions, and Admiral Bunce, when some years ago in 
charge of the training station at Newport, investigated 
the system, and had it standardized for use on ship­
board. When Captain Sigsbee wa.'! in charge of 
the training ship Portsmouth he had the system 
taught in its entirety, this being the first time that it 
W3.'1 adopted in any ship afloat. 

The value of this drill when it is thoroughly carried 

DRILL ON THE UNITED STATES ARMORED CRUISER BROOKLYN-WITH ARMS. 

a task that gave its crew hard work and plenty of it, 
besides requiring a considerable amount of technical 
knowledge and skill. 

The coming of the age of steam has practically dis­
masted the battleship and has very largely turned the 
sailor into a mechanic. It has also undoubtedly Jight-

. ened the daily labors of the crew, and this to such an 
extent that it h as become necessary to institute special 
drilling exercises with a view to !keeping the men in 
good physical condition. Not that the daily drill is a 
new institution, but there is a tendency among naval 
officers to give it a more prominent place in the daily 
routine and bestow upon it more thought and care 
than was formerly the case. 

At the salIle time it must be admitted that the change 
from sail to steam, from wooden hulls to hulls of steel. 
from cast iron smoothbores to rifled breechloaders, has 
brought on board certain new duties which to a certain 
extent compensate for those which have passed away. 

Any visitor who may chance to be aboard a United 
States warship at 9 :30 in the morning or at 5 or 5 :30 in 
the afternoon will see the crew going through a series 
of arm and leg exercises and ending it usually by a run 
on the double in single flle around the deck. This is 
what is known as the " setting up " dri ll, and it is in 
universal use throughout the navy. The drill is carried 
out as laid down in the manual of infantry tactics, and, 
in thH case of most ships, lasts about ten minutes, 

and equipping of the boats, and also receive sailing 
and rowing instructions. 

In all this instruction there is, of course. a fair amount 
of exercise, for the various operations are carried out 
exactly as they would be in actual service. Thus, in the 
gun drill, whether it be at a small 6-pounder rapid fire 
gun or in the turret of a 60-ton gun, the detailed move­
ments of opening the breech. raising the ammunition 
through the hoists-dummy shell and powder charge 
being used-ramming home the charge and sighting 
and firing are gone through with precision, every man 
being in his proper place and station. 

As we before stated, however. there are many naval 
officers who consider' that more time and attention 
could profitably be given to development drill, that is, 
to drills which are intended to develop the chest and 
muscles and give to the seaman something of that old 
time agility for which he was distinguished in the days 
of the sailing ship. Accordingly, in some few of the 
ships the setting up drill has been varied and extend­
ed according to the ideas of the officers on board, and 
in every case the changes have been in the direction 
of making the drill more interesting to the men and 
more gymnastic in its effects. By the courtesy of 
Lieut. W. R. Rush, of the U. S. S. Brooklyn, we are 
enabled to present our readers with instantaneous 
views of the various movements of a drill which he 
has introduced on that fine ship. Of the sixteen 

out lies in the fact that it is very precise, and the 
rhythm of the moveQlents is maintained in such a way 
that it rivets the attention of the men to the drill­
master. Moreover, by its indirect effect the Develop­
ment Drill is a great assistance to the other drills on 
board ship. The drill is divided into five sections : 
Free exercises, leg work, body work, arm work 
and extension exercises.. No apparatus is necessary, 
though at the training station each man uses a pair of 
light wooden dumbbells. 

There are usually from two to four counts to one 
movement. and the counts are repeated over rapidly 
so as to insure a total series of sixteen to twenty-foul' 
counts at one time. To give a clear idea of the method 
we quote from the manual the following movement, 
known as the vertical push : 

" Count 1. Jump the feet apart. at the same time 
swinging the dumbbells between them. 

" Count 2. Jump feet together, at the same time 
,bring bells to top of shoulders, elbows back and on 
the same level as the shoulders. 

" Count 3. Push to a high vertical, striking bells to· 
gether, palms in, elbows stiff and upper arllls close to 
ears. 

" Count 4. Back to position in count 2. " 
'rhis movement acts on the inside of thighs, side 

walls of chest and top of shoulders. 
III conclusion it should be noted that th�se exercises, 
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simple as they appear to an onlooker, really call for an 
astonishing amount of energy. Captain Sigsbee states 
that even a gymnast, if he were unused to the move­
ments, would have to take a rest before he could go 
through the whole series as given in the Training 
Station Manual. 

• .  e . •  
CaU8es oC Sudden Death. 

Roughly speaking, about one-half of the total num­
ber of cases of sudden death from natural causes in 
adults is, more or less, due tv heart disease, which has 
existed for some time, and in which no further chai:.ge 
is in progress at the time of death-such as valvular 
disease, angina, fatty heart, and sl,!erosis of the cardiac 
muscle from chronic myocarditis. In many cases con­
current lung or kidney disease complicates the statis­
tics, such cases frequently being tabulatcd as deaths 
solely due to heart disease. Spontaneous rupture of 
the heart, mostly in men, may exceptionally occur ; the 
left ventricle, often toward the front, is almost invari­
ably the seat of the rupture. It is to be remembered 
that in traumatic rupture of the heart the right side, 
usually the auricle, suffers more frequently than the 
left in the proportion of about as 70 is to 54. Apoplexy 
and other cognate brain lesions rank second as natural 

Jritutif ir �mtrinl •• 
of the oases to be predisposing causes. Koetschau, 
however, observed hemorrhage into the pancreas in a 
woman...!an alcoholic-in her twenty-fourth year. Oc­
casionally it occurs in spare people who are free from 
obvious disease and who are abstemious as regards 
alcohol. The sufferer may die within half an hour 
after the occurrence of the hemorrhage, or he may sur­
vive for twenty-four or even thirty-six hours. Draper 
records five cases between the ages of twenty-six and 
fifty-five years, of which three were men and two 
women. Fitz tabulated sixteen cases, of which eleven 
'.vere males between thirty-one and seventy years of 
age, and five were females between twenty-six and 
forty-seven years. 

Sudden death has in instances followed spontaneous 
rupture of an enlarged spleen, the result of tropical 
malarial influences, the individual immediately before 
rupture being to all intents and purposes quite well. 
Pellereaux gives the history of thirteen cases of rupture 
of the enlarged spleen ; in flve the rupture was spon­
taneous, and in the remainder it was due to apparently 
inadequate causes, such as a simple fall in the street. 
It is to be borne in mind that when the spleen is thus 
enlarged a mere pat with the palm of the hand may 
determine rupture and consequent speedy death, which, 
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while in Ohio, between August 25 and 28, there is to be 
a tornado. A similar storm should occur over the 
southeastern part of Europe, followed by unusual 
floods. 

• • • • • 
Government's Costly Archives. 

'rhose persons who are interested in the archives of 
the government, but do not know what they are, are told 
by a correspondent of the New York Times that they 
include some very costly as well as interesting papers. 
The papers of George Washington, in 336 volumes, 
cost $45,000. James Madison's papers, in 75 volumes, 
were purchased for $25,000. The papers of Thomas 
Jefferson, in 137 volumes, were acquired at a cost of 
$20,000, besides $6,000 appropriated for their publica­
tion. Sixty-five volumes of Alexander Hamilton's 
papers, bought for $20,000, were also published at a cost 
of $6,000. The papers of James Monroe, consisting of 
22 volumes, were bought for $20,000. Benjamin Frank­
lin's papers, in 32 volumes, were bought in 1882 at a 
cost of $35,000. 

Although the government paid $165,000 for these 
papers, they are regarded as priceless. Still, they are 
not so valuable as the papers of the Continental Con­
gress, which are included in the collection of the De-
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causes of sudden death. It is to be noted that miliary I in the absence of a knowledge of the experience of 
aneurisms of the vessels of the brain, although most others, might readily be assumed to be the result of 
common in persons past middle life, occasionally occur criminal violence. 
in young people, even in children, and by bursting It is to be remembered that some of the above named 
cause death from apoplexy. Chronic alcoholism, a diseases may exist without giving rise to any symptoms 
potent factor among the causes of sudden death, is until the fatal moment arrives ; this applies with spe­
frequently associated with rapidly terminating heart cial force to diseases which have a prolonged course, 
and brain disease. during which, as a rule, symptoms indicative of the 

Asphyxia, a not unfrequent cause, may be due to disease de'llare themselves. Such a disease is gastric 
redema of the glottis, membranous deposit in the tra- ulcer. I have seen more than one case in which, until 
chea, pressure of a neoplasm on the trachea, spasm of the fatal rupture occurred, absolutely no symptoms 
the vocal cords, pulmonary embolism, air embolism, were experienced, not even such as might have been 
rupture of a vessel or of an aneurism into the air pas- attributed to simple dyspepsia ; in one such instance a 
sages, asthma. whooping cough, pneumo and hremo second ulcer was present in the walls of the stomach 
thorax, pleuritic effusion, and epilepsy. The rupture in addition to the one that ruptured and caused death, 
of a gastric or intestinal ulcer, of an aneurism, of a and yet until perforat.ion occurred the patient never 
varicose vein, of the surroundings of ]tn ectopic gesta- felt any abnormal sensation whatever.-J. D. Mann, 
tion, the formation of a peri-uterine hrematocele, may M.D. , in London Lancet. 
severally prove quickly fatal. Nephritis (urremia and 
apoplexy), diabetes, exophthalmic goiter, and Addi­
son's disease may also terminate with unexpected ra­
pidity. Hemorrhage into the pancreas occasionally 
causes sudden death, apparently from the impression 
produced on the contiguous nerve centers. It is most 
common in males over forty years of age who may up 
to the occurrence of the hemorrhage to all appearances 
be in perfect health. Obesity, the habitual use of alco­
hol, and the presence of heart disease appear in many 

.. . . . . 

Astronomical Weather Predictions. 

Mr. A. J. Devoe, predicating his predictions on 
astronomical causes, believes that a cyclone will occur 
from the 10th to the 15th of August, the severest part 
being along the eastern coast of England and Scotland 
and may extend over the North Sea. 

A second cyclone will be due between August 25 and 
30 off the coast of North Carolina and move northward. 

partment of State. These and other historical papers 
of great and fascinating interest to the student of his­
tory are kept in part for the study of the historians of 
the future, and are accessible under proper guards and 
restraints to all who believe they have occasion to con­
sult them. 

• • • •• 
Ribbon Books Cor the Blind. 

Prof. D. Wallace McGill, at a convention of the Mis­
souri National College Association of the Blind, held in 
St. Louis some time ago, suggested the idea of an at­
tachment to a typesetting machine for perforating 
simultaneously a ribbon of paper with the same letters 
set up in type. These ribbons are then to be bound in 
book form, and by a transforming instrument passing 
over the perforations, the letters can be easily read by 
a blind person. 

It is a better plan, he thinks, than raised letters, as 
the book leaves would take no more space than an 
ordinary printed book, while the expense would be 
trifling. As a rule, however, depressions are not as 
easily read by the blind as raised letteN. 

It would seem as if an attach ment to a typesetting 
machine of {his character could be easily invented and 
worked out. The idea of thus putting all the best lit­
erature into readable shape for the blind is certainly 
worthy of study by our brightest inventors and lead­
ing educators. 
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The Drinking of Water. 

A physician in the Western Bottler states the 
necessity which exists for the presence of water in the 
diet and in the tissues of the body. The fact is well 
known, but the doctor writer has clearly given the 
reason for the beneficial action of water on the differ­
ent organs. The article is of "unusual interest and many 
persons will be the better from adopting its suggestions. 
Although water is not a food in the sense of directly 
contributing to the production of force or heat, it is 
yet a food in the sense that, without its presence in the 
body, a ll vital action must come to a standstill, as no 
change is possible in its absence. Our tissues contain 
an indispensable proportion of water : we are con­
stantly losing large quantities by breathing, by per­
spiration and the various excretions, and, as just 
hinted, its presence is required for the occurrence of 
those various chemical changes by which we live and 
move and have our being. This being so. its value as 
an article of food may be taken as granted, and we 
may consider more particularly its action and uses 
when taken not as a food, but as a means to preserve 
health or to ward off or remove disease. 

taken at once. The best time to obtain the purgatlve 
effects of water is on rising in ;the morning. · A glass 
of cold water taken on rising is often quite sufficient 
to procure an easy movement of the bowels, and this 
result wiII be the more certain if the water be sipped 
while dressing. This sipping operation should not, 
however, be hurried, but should be gone through 
slowly and at short intervals. 

The effecrs produced by thp. drinking of water vary 
with the Illanner in which it is drunk. If, for instance, 
a pint of cold water be swallowed as a large draught, 
or if it be taken in two portions with a short interval 
between, certain definite effects follow-effects which 
differ from those which would have resulted from 
the same quantity taken by sipping. 

EFFECTS OF SIPPING. 

Sipping is a powerful stimulant to the circulation­
a thing which ordinary drinking is not. During the 
act of sipping the action of the nerve which slows the 
beats of the heart is abolished, and as a consequence 
that organ contracts luuch more rapidly, the pulse 
beats more quickly and the circulation in various 
parts of the body is increased. In addition to this, 
we also find that the pressure under which the bile is 
secreted is raised by the sipping of fluids-a fact 
the importance of which we shall notice directly. 

Many individuals may have been at times unpleas­
antly conscious of the fact that a glass of wine or beer 
sipped gets into the head much quicker than if drunk 
at a dranght. They will now be in a position to under­
stand why this is so ; the explanation being that the 
temporary paralysis of the inhibitory nerve of the 
heart, and the increased stimulation of the circulation, 
favor the rapid absorption of the alcohol and the 
production of its consequent effects. The same 
thing occurs if the fluid be sucked through a straw, 
the effects of sipping and sucking being identical. 

Swallowing in the usual way has not the stimulant 
effects of sipping, but it has one or two special effects 
not produced by sipping, the use of which we shall 
mention a ·little later. 

EFFECTS OF DRINKING. 

The effects of drinking cold water are these : If, 
say, a pint of cold water is swallowed straightaway, the 
temperature of the body is slightly lowered-about 
one degree Fahrenheit-the pulse rate is somewhat 
decreased (not greatly increased, as by sipping), and 
the respirations are slightly accelerated. The blood 
vessels in the lining membrane of the stomach are at 
first contracted : they very soon, however, rapidly 
dilate, the blood flow in them is increased, and the 
secretion of gastric juice is stimulated. 

DRINKING WARM WATER. 

There are, on the other hand, many persons who 
find that these effects are brought about better if 
they take wal'lll water instead of cold, although at 
first sight it may appear somewhat strange that like 
effects are produced by both hot and cold water. The 
explanation is simple. The warm water acts exactly 
as does the cold, only without the previous contrac­
tion-its action b!'ing to at once dilate the vessels after 
its reception by the stomach. The practice of drinking 
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largoe quantities of l iquid is bad : but small quantities 
Illay be tak!'n without harm, although undoubt!'dly 
it is wiser to drink eith!'r before or after the meal, 
if we cannot Ii III it our consumption of fluids to a 
distinctly small amount. Whenever a meal �s par­
t icularly rich in fatty material, it is a good plan to 
drink some time after the meal, as in this way the 
digestion of fat in the intestines is aided. 

IT S PURGATIVE ACTION. 

That water possesses a purgative action is a thing 
w!'ll known to Illany people. This particular effect 
is due to its power of stimulating the secretion of bile 
and also of increasing the peristalt.ic action of the 
intestines ; bile being a natural purgative and in­
creased peristalsis being the enemy of constipation and 
sluggish bowel action. If plain water be taken, its 
purgative effects are best produced by its being cold ; 
if natural mineral waters are taken, they should be 
mixed with a small quantity of hot water so as to be 
at about the same temperature as the stomach. Warm 
water is moreJreadily absorbed than cold, and moderate 
quantities than large ones, absorption being retarded 
if large quantities of either warm or cold water are 

EFFECTS 0))' FREE DRINKING. 

Free drinking of water produces effects upon the 
kidneys and tissues of the body generally no less im­
portant than those we have been considering. There 
is every reason to believe, from observations, the 
nature of which it is unnecessary for me to state, that 
the increased excretion of urine which follows the 
drinking of plenty of .water not only clears the body 
of many poisonous and effete substances, but is itself 
an index of changes within the body which have for 
their end the enhanced health and comfort of the in­
dividual. 

Much harmful material which has often to answer 
for malaise, want of energy, and various aches and 
pains, is undoubtedly washed out of the tissues and 
excreted by the kidneys as the result of free water 
drinking. This alone is decidedly beneficial , but, in 
addition, the drinking of much water causes the 
tissues to be changed, with the result that vitality is 
increased and strength augmented. So great in this 
direction are th!' effects of cold water, that persons 
leading sedentary lives may often obtain, by drink­
ing plenty of water, much of the feeling of heaIt.h 
and exhilaration which results from taking exercise­
a fact not difficult of belief when we remember that 
a glass of cold water, slowly sipped, wiII produce great­
er acceleration of the pulse for a time than wiII a glass 
of wine or spirits taken at a draught. In this connec­
tion, too, it may not be out of place to m!'ntion the 
fact that sipping cold water will often 
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in those who have been in the habit of taking too 
much of it, and who lllay be endeavoring to reform, 
the effect being probably due to the stimulant action 
of the sipping. 

• • • • • 
AN IMPORTANT DECISION. 

A decision of much importance, owing to the magni­
tude of the interests affected and the questions of law 
involved, was handed down by the United States Cir­
cuit Court of Appeals for the Second Circuit on the 21st 
ult. in the suit brought by the Thomson - Houston 
Electric Company against the Hoosic Railway Com­
pany to restrain the infringement of letters patent No. 
495,443, granted April 11, 1893, to the administrators of 
Charles J. Van Depoele for traveling contact for elec­
tric railways. This is the well-known trolley patent 
which its owners claimed covered every practicable 
form of under-running trolley, and the case was before 
the court on an: appeal from an order of the Circuit 
Court granting a preliminary injunction against the 
defendant. The opinion, written by Judge W,allace, 
holds, upon the authority of Miller v. Manufacturing 
Company (151 U. S. 198), that the claims sued upon are 
invalid, because the same invention was patented by 
Mr. Van Depoele in patent No. 424,695, dated April 1, 
1890, and the order of the Circuit Court granting the 
preliminary injunction was reversed. 

Both of these patents originated in a single applica­
tion filed by Van Depoele March 12, 1887. The applica­
tion was subsequently divided, and pat!'nt No. 424,695, 
containing thirty-five claims, was issued on one of the 
divisional applications on April 1, 1890. The other divi­
sional applicatioll was delayed in its progress through 
the Patent Office by an interference, and the patent in 
suit, containing sixteen claims, was is�ued thereon 
April 11, 1893. 

The features covered by the claims in controversy are 
all shown in the accompanying drawing, which is iden­
tical in both patents. 

In each p�tent t.here are shown a hinged trolley arm 
pivotally supported on a post on the car roof, the arm 
carrying the contact wheel and having at its lower end 
a spring with a suspended weight. 

I t will be observed that the construction, arrangement 
and necessary operation of the trolley, the trolley arm, 
the post on the car, the means of securing and support­
ing the arm on the post, the spring and weight, are ex­
actly the same in both patents, not only in construc­
tion and arrangement, but in necessary operation. 

The earlier patent purports to claim only a certain 
switch plate, switching devices, and certain details 
" which are not essential features of the contact device 
itself, considered without reference to the switch." and 
disclaimed the contact device which forms the subject 
of application No. 230,649. 

If the claims of this earlier patent had been clearly 
limited to the details which were not " essential fea­
tures of the contact device itself," or to the switch 
plate, the right of the inventor to claim broadly in his 
later patent the essential features of the cont.act device 
would have been unquestioned, but the claims w!'re 
not all so limited. Among the claims of the earlier 

patent are the following among others that are not 
limited in the respects mentioned : 

" 15. In an electric railway, the combination of a car, 
a conductor suspended above the line of travel of the 
car, a contact carrying arm pivotally supported on top 
of the car and provided at its outer end with a cont.act 
roller engaging the under side of the suspended con­
ductor, and a weighted spring at or near the inner end 
of the arm for maintaining said upward contact, sub­
stantially as described. . . 

" 32. In an electric railway, the combination, with 
an overhead conductor and a vehicle, of a trailing con­
tact arm guided at its outer end by the overhead con­
ductor, and movable laterally relatively to the vehicle, 
but having a normal centralizing tendency by means 
of a spring or weight. 

" 33. In an electric railway, the combination, with 
an overhead conductor and a vehicle, of an inter­
mediate contact device consisting of an upwardly 
pressed trailing arm hav-ing a grooved contact wheel 
at its outer end by which it is guided by the con­
ductor, the said arIll being free to swing lateral ly 
relatively to the vehicle, but tending to remain in 
its normal central position by means of a spring or 
weight." 

The presence of these claims in  the earlier patent 
alone goes far to j ustify the decision of Judge 
Wallace. 

The claims of the patent in suit of which infringe­
ment was charged were fi\'e in number, of which we 
give two exalllples, as follows : 

" 7. In an electric railway, the cOlllbination of a car, 
a conductor suspended abo\'e the line of travel of the 
cal', a swinging arm supported on top of tIl!'  car, a con­
tact device carried by one extremity of the arm and 
held thereby in contact with the under side of the 
elee.tric conductor, and a tension device at or near the 
other end of the swinging arm for maintaining said 
upward contact, substantially as described. 

" 8. In an el!'ctric railway, the 
·
combination of a car, 

a conductor suspended above the line of travel of the 
car, an arIll pivotally supported on top of the car and 
provided at its out!'r end with a contact engaging the 
under side of the suspended conductor, and a tension 
spring at or near the inner end of the arm for main­
taining said upward pressure contact, SUbstantially as 
described. . . . 

" 12. In an electric railway, the combination with a 
car of a post extending upward therefl'Olll and carry­
ing a suitable bearing, an arm or lever carrying at its 
outer end a suitable contact roller and pivotally sup­
ported in said bearing, and provided at its inner end 
with a tension spring for pressing the outer end of the 
lever carrying the contact wheel upward against a 
suitable suspended conductor, substantially as de­
scribed. " 

After holding that the court should undertake to ex­
amine and " in a sense to review collaterally" the de­
cision in the previous suit on the saIlle patent., brought 
in the District of Connect icut, against the Winchester 
Avenue Railway Company, in which Judge Townsend, 
holding that the earlier patent did not claim the sallle 
invention, sustained the patent at final hearing, from 
which decision no appeal was taken, Judge Wallace 
says : 

" The operative parts of the contact device are de­
scribed in id!'ntical language in each patent. and the 
language of the claims aptly describes these parts. While 
the function of the tension device is stated with more 
particularity in the earlier patent. the del'cription does 
not contain a word or hint by which its characteristics 
can be differentiated from those of the tension device 
of the later patent. . . .  In the later patent, as well 
as in the earlier, the t.ension device is a spring and 
weight, so arranged as to ' permit lateral lllotion by the 
arm,' lateral motion being afforded because, as the spe­
cification of each patent states, • the arm is hinged, 
and should, in most instances, be pivoted to the top of 
the post, although a reasonable amount of looseness in 
the hinged joint will answer the purpose of the pivot. ' 
In the earlier as well as in the latter patent, the 
spring and weight ' are so arranged as to constantly 
tend to restore the arm to its normal central position, ' 
and thus ' assist it to partake of the lateral movelllent 
of the car, ' because this is the necessary action of the 
spring and weight at the short end of the arm. As de­
scribed in each specification, the tension device is a 
spring, which is held in its proper place by the 
weight . . . .  

" Of cours!', if the claims of the earlier patent do not 
specify such a tension device as is described and claimed 
in the later, but. specify one which embodies only a 
subordinate improvement upon it, the patents are not 
for the sallle invention. . . . Inasmuch as the only 
tension device, or Illeans for imparting upward pressure 
to a trolley arm, described in the specification of the 
lat!'r patent, is that which consists of the weight and 
spring as it is  described in the earlier patent, the verbal 
differences in defining its functions in the several claims 
are of no significance. The thing it.self is the same in 
t.he claim!'; of both patent;;. The f<pring which tends to 
ret.ai n the arm in i ts normal position is exactly the same 
spring and no other than that which maintains upward 
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contact or pressure between the contact device and the 
suspended conductor. If any importance is to be at­
tached to these verbal differences, the earlier patent 
claims a tension device. the chief function of which is 
to exert a normal centralizing tendency upon the arm, 
but which of necessity must maintain the upward 
pressure, while the later patent claims one, the chief 
function of which is to maintain upward presmre, but 
must of necessity also exert the normal centralizing 
tendency. If there had been in the description any­
thing by which it could be ascertained which of the 
structural features exercises one function 
and which the other, a different case would 
be presented. The matter sought to be 
covered by the second patent is inseparably 
involved in the matter embraced in the 
forlller patent, and this, under the authori­
ties, renders the second patent void. 

.. It is manifest that both patents are in­
tended to, and do, secure to the patentee 
the same general inventions. . . al­
though the earlier patent also covers im­
provements in the switches, and subordinate 
combinations between these devices and the 
elements of the principal combination. . . . 

. . 'Ve are of the opinion that claim 15 of 
the earlier patent describes and embraces 
evel'ything of substance which is covered by 
claim 7 of the patent in suit. 

. . We are also of opinion that claim 33 of 
the earlier patent specifies essentially the 
same combinations embraced in claims 8, 12 
and 16 of the patent i n  suit,  and that the 
' spring or weight ' of claim 33 is  the same 
th ing as the ' tension spring ' of claims 8, 
12 and 16, the ' weight ' being only an alter­
nati ve element. "  

A s  the facts which were before the court on 
this appeal must necessarily bEl the same on 
final hearing, and as this decision does not extend the 
rule laid down in the much cited and much abused 
decision of the Supreme Court in Miller v. Manufactur­
ing Company, it seems ' to be generally believed that 
this decision will be f ollowed not only in this circuit, 
but by the Supreme Court, if the controversy should be 
carried there. 

The patent has been in constant litigation almost 
since the day of its issue, and injunctions have, on the 
strength of Judge Townsend's decision, been granted 
against numerous roads using the under-running trol­
ley, and also against manufacturers who have fur­
nished stands and other parts used in trolley road 
equipment, on the theory of cont.ributory infringe­
ment. 

As late as May 17 last. the Circuit Court of Appeals 
for the Sixth Circuit affirmed an order of the Circuit 
Court for the N orthern.District of Ohio, granting a pre­
liminary injunction restraining the Ohio Brass Com­
pany, manufacturers of trolley road equipment, from 
infringing the claims now held to be invalid. Precisely 
the same question was presented to that court, but the 
court, while evidently entertaining grave doubts as to 
the correctness of Judge Townsend's opinion, held that 
the decision of a circuit court of another circuit sus­
taining the patent should be of controlling weight in 
the court below, and that on appeal the case should be 
reviewed merely to ascer-
tain whether there had 
been any abuse of discre­
tion in the circuit court. 
The variance between the 
two decisions was simply 
as to whether Judge Town­
send's decision should be 
e x a III i n  e d 

. 
collaterally. 

Judge Taft, speaking for 
the Ohio court, thought 
it should not, and Judge 
Wallace thought it should. 
The two decisions on the 
principal points at issue 
are therefore not inharmo­
nious. 

... . .. 
Dange rou8 Ink8. 

instances Dr. Marpmann succeeded in cultivating from 
nigrosin ink a bacillus which proved fatal to mice 
within four days. This ink had stood in an open 
bottle for three months, and the inference to be drawn 
from the inquiry is that ink used in ' schools should 
always be kept covered when not in use. The practice 
of moistening the pen with the tongue is likewise a 
dangerous one. 

-----------4.�, •• �.�. __ ----------
The Bertillon System for Identifying Criminals. 

H. P. Flower, Mayor of New Orleans, who has been 

VAN DEPOELE UNDER-RUNNING TROLLEY. 

107 

ma.ssive blocks of concrete upon a suitable bed at low 
tide, and transport them suspended beneath a scow at 
high tide to the Eite of the work. 

The system herewith illustrated, and which is pro­
tected by patents, differs entirely from the foregoing 
and possesses some points of practical advantage which 
will commend themselves to the engineer. Unlike the 
others, the whole of the sea wall, pier or bulkhead is 
built upon a platform suspended above the level of 
the water, and lowered as it is built until it rests upon 
the bottom of the river or harbor. In this way the 

use of the cofferdam, the pneumatic sys­
tem, or of piling is unnecessary, and, judged 
on the face of it, t.he system should be con­
siderably cheaper than any of those above 
mentioned. Its range of usefulness would, 
of course, be limited to those sites which 
offer a fairly homogeneous bottom, free from 
large bowlders or projecting rock, and capa­
ble of being dredged to a true and level 
surface. 

The ill ustration speaks for itself and needs 
but little explanation. Two large oblong 
barges are moored parallel to each other 
and at It little greater distance apart than 
the width of the foundation.  l\Iassive trans­
verse girders, spaced a few feet apart, are 
laid across from roof to roof of the barges. 
Below them and just abO\'e the surface 
of the water is suspended a platform 
which is carried upon a series of girders 
spaced the same distance apart as the over­
head girders above mentioned. A series of 
steel shea\'es are suspended from two lon�i· 
tudinal stringers laid on the overhead gird·  
ers, and a similar series is attached by " t P I "  
straps to the girders of the platform. A w i n' 
cable is rove through each Get of sheaves and 
its ends are wound on two winches located at 

to Paris to study the Bertillon system for the identifi- \ the ends of the bal·ge. The masonry or concrete wall or 
cation of criminals, has just returned. He said that. pier is then built up on the platform, which is lowered as 
through the kindness of M. Bertillon, he had had an the building goes on unt i l  it rests on the bottom, which 
opportunity to master the system, which will be adopt- has already been dredged out for it. To insure that 
ed by the Police Department of New Orleans. The the rate of lowering shall be even on each side, the 
mayor will teach the system to the police captains. cables after leaving the drums are given a double 
The system wa.s described in the SCIENTIFIC AMERI- turn around the heavy roller, shown in the engraving, 
CAN for April 3, 1897. before they pass to the sheaves. To give the barges 

• , • I • lateral steadiness they are each provided with a pair 
A NEW lIIETHOD OF BUILDING SUBlIIERGED of deep centerboards, and they are secured from forc-

FOUNDATIONS. . and-aft movement by heavy anchors. They are also 
We recently had an opportunity to inspect a full size I secured by cables to auxiliary anchor barges, which 

working model of the proposed system of building sub- are themselves provided with longitudinal and trans­
merged foundations which is shown in the accompany- verse centerboards, and are anchored in three direc­
ing i llustrations. Its author, Mr. D. Jordan, a con- tions as shown. The cables which connect the pier 
tractor of 800 Fulton Street, San Francisco, Cal. , has for barges to the anchorage barges pass from the side of 
many years been engaged in the construction of vari- the former through sheaves on the latter and are car­
ous kinds of pier and bulkhead work, and the present ried back to the pier barge and drawn taut with a 
method has been devised with a view to expediting the windlass. 
construction and lessening the cost of such work on It is claimed by Mr. Jordan that by this system he can 
all sites which offer a suitable foundation. build a sea wall or bulkhead in lengths with a tongued 

There are at present in use two or three leading sys- and grooved joint at the ends (Fig. 1) up to the water 
tems of building such work. The first and most com- level, and from this point up construct them of con­
mon is the pneumatic process, in which a caisson con- tinuous masonry. In the case of bridge piers which 
taining a working chamber is sunk to bed rock or other were too massive to be built on a single platform, the 
sufficiently firm material, the caisson being filled in pier w�uld be built in two halves up to

' 
the water line. 

with concrete and the masonry pier built upon it and continued up to the desired height as a single block 
. of masonry. 

The London Lancet calls 
attention to the serious 
injUl'ies which sometimes 
result from an apparently 
trifling scratch or puncture 
made with the pen. The 
chemical constituents , of 
the ink which is introduced 

SUSPENSION METHOD OF BUILDING SUBMERGED FOUNDATIONS. 

The system is also well 
adapted to the construc­
tion of dry docks. In such 
structures the blocks of 
concrete are packed wa­
tertight at the end joints. 
The outer wall surround­
ing the dock is first built, 
a temporary cofferdam be­
ing constructed at the en­
trance, then the water is 
pumped out and the inner 
concrete floor and abutting 
steps are made. Another 
suggestion of its use is the 
building of a harbor of 
refuge. The sea wall is 
first made quite high, and 
two hundred feet to the 
real' is a lower wall, the 
space between the two be­
ing filled in with sand, 
while the surface is ar­
ranged in a series of steps 
adapted for use in sup-

by the pen into the wound are not capable of produc­
ing septicemia, but microscopic examination proves 
that the ill effects are due to the liability of ink to con­
tain pathogenic bacteria. Dr. Marpmann, of Leipsic, 
has recently published the results of the microscopic 
examination of sixty-seven samples of ink used in 
schools. Most of them were made with gall nuts, and 
contained saprophytes, bacteria, and micrococci. Nig­
rosin ink, taken from a freshly opened bottle, was 
found to contain both saprophytes and bacteria. Red 
and blue ink also yielded numerous bacteria. In two 

to the required height. In .this system the caisson is 
surrounded by a cofferdam which permits the masonry 
to be laid dry until it is well above high water, the 
weight of the masonry serving to sink the caisson. A 

common method is to sink an open cofferdam, pump 
out the water, and excavate the material with dredges. 
Another plan is to drive piling, cut it off just above 
the river bottom, sink a grillage of 12 by 12 timbers 
upon it, building the masonry pier upon the grillage 
to the required height. Another system, frequently 
used in the construction of .'breakwaters, is to build 

porting artillery and pro­
tecting breastworks in case of war. Mr. Jordan's tem­
porary address is Hotel Empire, Sixty-third Street and 
Boulevard, New York City, from whom further infor­
mation may be obtained. 

• • • • • 
A MONUMENT to the memory of Daguerre has been 

erected by public subscription at Bry-sur-Marne, and 
was inaugurated on Sunday, June 27. The memorial 
is a bronze bust on a stone pedestal, and is the work of 
Madam Bloch. At the close of the ceremony wreaths 
were placed upon Daguerre's grave. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appllanee8. 

ROLLER BEARING FOR CAR J OURN ALS. 
-William J. Tripp, New York Oity. This bearing com­
pmes collars held on the journal and a series of rings 
forming ball races with the collars, the outermost ring be­
ing beld against movement while the other rings are free 
to move toward the outer ring; balls are held in the races 
and sectional rings carry pivot.'! tor the ball� to turn on. 
An adjustable dust cap is held on the inner end of the 
box and engaging the innermost ring, to adjust the sev­
eral rings in tbelr relation to each other and to the 
balls. 

DUMPING CAR -John A. Hughes, Hon­
olulu, Hawaii. A car which may be employed In any 
railway work, but which has been devised by the inventor 
mainly for use on sUgBr plantations, to transport cane to 
the mill, etc . •  is the subject of this patent, the principal ob­
ject being the discharging of the car by power, saving the 
labor of a number of men. The platform is mounted to 
rock laterally in either direction on the truck frame, 
and at each side, somewhat inward from the edge, the 
platform IS provided with two hinge sections. Attached 
to each side of the rocking plalform are two hooks 
adapted to be engaged by a lifting power. as by means of 
a wire rope from a hoisting drum. The stakes are, by a 
special arrangement, easily removed. 

Electrleal. 

FUSE H OLDER AND CUT OUT.-Harry 
A. Lewi�. Norristown, Pa. The invention covered by this 
patent comprises an improvement on a former similar 
patented invention of the same inventor, for a de­
vice to be arranged in the line wire to relieve the build. 
ing or other place to which the wire leads from the 
dauger of a strong or excessively charged current, by 
brcaking the current and diverting the electric lIuid from 
the building. A circuit breaker has a spring-pressed 
lever adapted to make contact WIth an arm connected 
with the line wire, while another lever has a shoulder 
adapted to lock the first lever in contact position, and a 
thermostat havmg a fixed tube at one end presses at its 
other end on the second lever, a coil of wire forming 
part of the line extending into the tube. 

PROPELLING AND STEERING BARGES. 
-Alba D. Archibald, Covington, Ky. To supply a posi­
tive steering force at the head of a tow, under the direct 
and immediate control of the pilot on the propelling 
Mteamer, this invention provides for equipping the pro­
peller with a dynamo electric machine to be connected 
with one or more steering and propelling craft on 
each side of the lIeet of barges near the front, and 
connected to and flanking the lIeet. The steering craft 
are each equipped with an electric motor and a propel­
ling screw driven thereby, and the motors are connected 
by movable circuit wires passing rearwardly over the 
barges to the propeller, to suitable switches and rheo­
stats in the pilot house, enabling the entire power of the 
dynamo to be nsed to push Or pull the head of the lIeet 
to the right or left. 

BleyeJcl!i, Ete. 

TIRE. -William D. Snow, New Mil ford, 
N. J. A tire which changes automatically from a pneu­
matic to a cushion tire. in case of puncture, has been de­
vised by this inventor. Resting in the usual rim is 
a solid cushion portion, oval in cross section, and from 
each side edge of this portiou project.'! a resilient lug or 
lIange to which is attached by cemeut or other means a 
lIexible pneumatic portion, adapted to be distended by 
forcing air into the tire, the side lIanges then forming 
part of the distended portion of the tire. In case of a 
pnncture, the outer portion collapses and is brought down 
by reversed i><,.ition of the side lIauges into contact with 
the cushion portion, forming a cushion tire. 

BRAKE. -Frank J. Coom bs, Colu m bia 
FaIlS, Montana. This Invention is for a brake mechan­
ISiD in connection with the pedal shaft and sprocket 
wheel. the brake being set to braking position by back 
pressure on the pedals, the device also permittmg the 
sprocket rilI' to rotate freely while the pedals are at rest. 
According to the improvement shoes are adapted to be 
forced against the interior of the sprocket rim, and the 
locldng mechanism thereof is connected with a sliding 
block in a tubular handle bar, the hand grip having a cam 
portion engaging a cam portion of the block. 

Acri eultural. 

P L A N T E  R. - John S. Earhart and 
Charles Miller, Millersville, Ill. A triple row planter, 
devised by these inventors, is desigued to increase the 
capacity of the ordinary planter about one.half. Accord 
ing to the improvement, the central or middie row plant­
ing mechanism is in a measure independent of the end 
planting mechanism, and the connection with the frame 
is snch that the central planting mechanism may travel 
over uneven land without affecting the end planting 
devices. Means are also provided for regulating the 
depth of planting of the corn or other seed by the middle 
planter, and thereby mdirectly controlling the depth at 
which the seed shall be deposited by the end planters. 

STAKE FOR PLANTS OR FLOWERS. ­
Theron N. Parker, Brooklyn, N. Y. This device com­
prises a plurality of separable members. formed of wire, 
the lower ends of the legs having anchors of subetan­
tially triangular form. A lower main member is in the 
form of a frame at the top, with open loops which re­
ccive the legs of an upper member, while a still higher 
member may be connected with the stake by means of 
legs having hooked lower ends, the whole forming a 
readily adjustable, inexpensive framework, f� the sup­
port of a plant of any reqnired height, the members of 
the stak� being readily separated and put together. 

VEHICLE SEAT. -John Q. Black, Lone 
Rock, Wis. This invention provides a seat especially 
adapted for agricultural machinery, affording a seat de­
signed to prevent the careening of the machine from 
throwing the operator from his seat. The Improvement 
comprises a standard plate whose upper end is bent to 
form a table, and the seat has on its lower surface II 

J c itutific !mtricau. 
longitudinal convex rib forming a rocker adapted to rest 
on the table, there being means whereby the seat proper 
is held wIthin the lower surface of the rib bearing on the 
table 80 as to rock from side to side. The rider, with his 
feet on the foot board, is able to balance himself readily 
on the seat and is not liable to be fatigued on account of 
a cramped and uncomfortable position dne t the tilting 
of the machine. 

Mining, Ete . 

TREATMENT OF GOLD AND SILVER 
OREs.-Joachim H. Burfeind, Salt Lake Oity, Utah. 
This invention is for a method of treating the cyanide 
prodnct or precipitate containing the precious metals, 
instead of melting It in crucibles with lIuxes. resnlting in 
great loss from volatilization, and producing very impure 
bullion, while very impure product.'! have to be shipped 
to relining works. The method consists in subjecting 
the prodnct, with a suitable amount of water, to a cur­
rent of sulphurous acid for about teu hours, the product 
being agitated by a stirrer; after settling and drawinEt off 
the liquor. strong sulphuric acid is applied, after which 
water is added and the mixture is boiled, the method be­
ing designed to produce bullion abont 950 llue. 

Ml8eellaneOU8. 

CAN OPENER. - WaIter A. Simond, 
Tilton, N. H. This i s  a device o f  the central pivot 
type, having but few parts and with a cutter which may 
be readily adjusted to open cans of different diameters, 
the cutter always opening the can top at the same dis­
tance from the side edge, whether the can be large or 
small. On the stem of the handle slides a yoke WIth 
guide spur engaging the outer side face of the can, and 
within the yoke is a hub carrying a disk cutter. 

INKSTAND.-W iIl iam L. Stewart, Wil­
merding, Pa. This invention relates to a fountain type 
of inkstand, providing one that is simple aud inexpen­
sive, and in which the Ink is not likely to evaporate. 
The fount is In the form of a bottle, and the original 
bottle containin!l, the ink may be used therefor. The 
neck portIon is extended into an ink cup and has a tubu· 
lar stopper of cork · or so:t rubber. a valve closing the 
inner end of the opening through the stopper, while a 
stem extends from the valve through the opening in the 
stopper and is adapted to engage against the bottom of 
the ink cnp, the valve closing when the bottle is lifted 
from the ink cup. 

ELEV A'l'OR CLUTCH AND BRAKE. ­
William Weismantel, New York City. To hold an ele­
vator from dropping should the hoisting apparatus give 
way, and stop the elevator, in case of accident, before it 
attains a dangerous speed, this inventor employs a lIxed 
rack attached to the building at one side of the elevator 
well, into which meshes a pinion journaled on the eleva­
tor cage, a ratchet wheel normally engaged by a pawl 
being connected to the pinion, but with means for disen­
gaging it at will. A friction cylinder is also connected 
to the pinion in such manner as to provide means for 
lowering the elevator in Mse it becomes stopped between 
landin!:B. 

SAFE. - Wilhelm Kock, Cincinnati, O. 
In pnttmg together the plates of a safe door, to ren'ler it 
difficult to detach them from each other with dynamite 
or by the use of tools, this inventor lIanges the edges of 
the built-up plates at right angles to their body, and each 
pair is secured by bolts pas�ing from the inside through 
the lIanges of the Inner plate and into the lIange of the 
one next outside, while boltwork is secured by bolts 
screwing into lIanges parallel with the front face of the 
door. 

LIQ U ID VESSEL. -George W. Bro wn, 
Williamsburg, Pa. To retaiu the solid matter in a vessel 
from which the liquid is being poured, thil> inventor 
places inwardly projecting pins or lugs on the inner sur­
face of the vessel near its top, and provides a skeleton 
cover adapted to be placed and to rotate between the 
lugs, such cover having its periphery broKen at different 
poin Is and having downwardly projecting lIanges. Used 
in connection with a suitably adapted drinking vessel or 
tumbler, it will retain the ice, lemon skins, or other ma­
terials forming a portion of the liquid, <lr the device may 
be used in cooking vessels to retain solid matter while 
the Iiqnid is being poured off. 

AUTOMATIC PHOTOGRAPHIC ApPARA­
Tus.-Margarita Mann (administratrix of Oharles Mann, 
deceased), New York Oity. Information to be had of N. 
Torres, 76 University Place, New York Oity. This pa­
tent is for an improvement on formerly patented coin­
operated photographic apparatus. and comprises a cam­
era, with lens, shutter, plate compartments, and gripping 
device below a plate receptscle and adapted to hold a 
plate in the field of the lens, while a motor operates the 
lens, shutter, the plate receptacle, and a bath carriage 
sliding beneath the r,amera, the carriage having com­
partment.'! for a developing compound, a fixing com­
pound, and a washing compound, there being also means 
for delivering the exposed plate from the bath carriage 
to the exterior of the apparatus. The invention provides 
for complete control of the time of exposure, and of de­
velopment and delivery of the lluished picture. the appa­
ratus being operated by a motor, and being automatic in 
every movement when power is once applied. 

PICTURE FRAME. -Gotthelf M. Seidel, 
Easthampton, Mass. A frame made of sheet metal or 
sheet material is provided by this Invention, according to 
which the top, bottom and sides have pockets at their 
rear lower edges, the body of the frame being bent upon 
itself to form the front member of the pocket, while the 
rear member extends down parallel with the main por· 
tion of the frame, the pockets holding the picture, glass 
and backing. The frame is durahle and inexpensive, 
and Is designed to prevent dust or Insects from getting 
into any of tbe parts or injuring the picture. Instead of 
the usnal screw eyes for hanging. openings are made in 
the frame to receive hooks or like suspension devices. 

VENTILATOR. - Thomas R. Harper, 
Wheeling, Mo. To carry off bad air from rooms and 
steam and odors from kitchens. according to this Inven. 
tion, a hollow foot piece or bowl is placed on the heater 
or range and adapted tor simple connection with the 

smoke pipe, there being side openinga in the foot piece 
and a dranght tube extending npward from it to a epider 
connected with a funnel in the ceiling, a discharge tube 
leading from the funnel to a lIue or other outlet. There 
Is a coupling In the draught tube by which It may be 
lengthened or �hortened to lit ceilings of different 
heights, and a valve for regulating the dranght, and the 
invention covers various features providing for the ready 
and simple application of the improvement, including 
also it.'! use in rooms where a lire is not usually kept. 

VESSEL SORAPER. - NichQlas Gilroy, 
New York Oity. 'ro facilitate cleaning the interior of 
metal kettles, pota and similar vessels from rust, scale, 
etc . •  this s=per comprises a frame having a hand piece, 
and in which is held a beveled gear and pinion rotated by 
a crank to revolve a shaft on whose lower end is a spring 
head formed of spirally coiled wire, the spirals growing 
less in diameter toward the bottom. Loosely surrounding 
the head are looped rings, the head thus forming a cone­
sbaped basket, the rings acting as scrapers when the 
head is rotated by operating the crank, the head being 
moved around from place to place until the whole in­
terior of the vessel bas been cleaned. 

LEMON JUICE EXTRAOTOR-Nichol a s  
Gilroy, New York Oity. This device consists o f  two 
pivotally connected hand levers, one of which supports 
a juice cup In which is a dome·shaped support, while the 
other Is connected with a concaved plunger having a 
scalloped edge by means of a spirally grooved stem ex· 
tending through an opening in the lever, a spring sur­
rounding the stem and bearing at one end on tbe lever 
and at the other end on the plunger. Tbe plunger ro­
tates as it moves down, so that the juice is extracted 
from the lemon by a rubbing motion desigued to avoid 
taking out the bitter principle of the skin to mingle with 
the juice. 

POCKET BOOK.-Bernhard Wilen tsh ik, 
New York Oity. In addition to the usual functions of a 
pocket book, this invention provides a pocket book 
which is also adapted to carry a comb. looking glass and 
other articles. It has a change pocket and a front and 
back pocket with their mouths adjacent to each other, 
and both having hinge connections at their mouth ends 
with the opposite sides of the change pocket, while the 
adjacent faces of the pockets are prOVIded with auxiliary 
pockets, loops, etc., for carrying various articles. 

COAT H OLDER. - Robert J. Stuart, 
New Hamburg, N. Y. This is a device for holding a 
coat out in position to be put on by the wearer. It con­
sist.'! of two pairs of spring-held clamps whose fingers 
are adapted to engage the coat collar, one-half of each 
clamp aet being fixed to the ends of a horizontal pipe 
and the other half to a bar lying in the pipe, while a 
lever is attached to the bar and counected by a cord with 
a treadle. The coat is secured in the clamping fingers by 
operating the treadle and is released in a similar manner, 
t"'� device being fixcd at the proper height. 

FINGER NAIL T RIMMER -Wil l iam J. 
Slo .. n, East Liverpool, O. This i8 a device preferably 
combined with a lead pencil to form a rubber tip holder 
and a biuding for the pencil. the pencil being used as a 
handle to facilitate using the trimmer in 1Iling the nails. 
The nail trimIYer consists of a metallic tube adapted to 
fit on the pencil and carry an eraser at its other eud, the 
tube having elongated longitudinal depressions. the faces 
of which are provided with teeth to engage the fiuger 
nails. 

BOTTLE AND CLOSING CAP. - Alfred 
Rodgers and George Peden, Johnstown, Pa. According 
to this invention, the bottle is made with a neck having 
tapering lower portion, above which is a shoulder and 
straight smaller portion, tber,e being through the latter 
two opposite registering openings. A cap of glaMs fit.'! 
down oyer the tapering portion of the neck, above 
which the cap is internally recessed. forming an inner 
peripheral shoulder. The cork being inserted iu the 
neck to a point below the shoulder, a spring is passed 
through the registering openings in the sides of the neck, 
over the cork, and the cap is forced down over the in­
wardly pressed ends of the spring, when the cap and 
cork canuot be removed without breaking the cap. 

JAR SEALING DEVICE. -Joh n Sch ies, 
Anderson, Ind. The neck of the jar, according to thIS 
invention. has an outwardly and upwardly extendin� 
marginai llange, with an inner face affording an annular 
seat for the cover, whose upper side has circular ribs and 
oppositely arranged recesses adapted to receive portions 
of a T-shaped clamping device of spring material, whose 
outer extremities engage the neck of the jar. Between 
the lIange of the cover and the lIange of the jar a washer 
may be interposed , or the fastening clamp may be 
omitted and the trough aronnd the cover edge be filled 
with cement. 

BILLIARD CUE. - Romeo Ghezzi and 
Ferdinando Bertoncini, New York Oity. According to 
this invention, the tip is preferably made of leather, 
with an annular groove just below its side edges, where 
the base portion is adapted to be sufficiently compressed 
to pass within a notched lIange of a ferrule or cap to be 
secured on the end of the stick, the base of the tip beIng 
hammered to form a rivet head on the under side of the 
lIange and preventing the tip from turning in the ferrule. 
The latter has transverse notches under the tip surface, 
in which are placed threads whose ends extend beyond 
the ferrule and form wedges to assist In holding the 
ferrule llrmly in place when driven onto the end of the 
stick, both tip and ferrule being thus quickly and llrmly 
secured in position. 

MUSTACHE SHAPER.-Paul S. Ferd y, 
San Francisco, (,al. This is a devIce adapted to press 
and hold the mustache llrmly against the face, after the 
mustache has been spread in proper shape, the device 
thus holding the mustache In position for a desired period 
of time, or overnight. It consists of a band of lIexible 
material of two layers, between which the mustache ends 
are received, the layers being nnited by stitching in the 
middle, and there being at the ends of the band elastic 
loops to pass over the ears. 

NOTE.-Oopies of any of the above patents wlll be 
furnished by Munn & Co. for 10 cents each. Ple9se 
send name of the patentee, title of invention, and date 
of this paper. 

The charge 10'1" we..uoo wnder tMs head is One Dollar a 
line /0'1' each werUon : about et{Iht words to a line. 
Aavert£Sements m ... t be received at publication o1/ke 
as earlll as Thursdall '1IWI"ItIing to appear in the 10Uow­
ing week', is ..... 

Marine Iron Works. Chicago. Catalogue free. 
}I'or mining engines. J. S. Mundy, Newark, N. J. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Macbine Sbop Equipments. S. M. York, Cleveland, O. 
Com bined Ink, Pen, and Penholder Carrier. Patent 

for sale. M. Scougale, Fort Wortb, Texas. 
Improved Bicycle Macblnery of every description. 

The Garvin Machine Co. , Spring and Varick Sts., N. Y. 
Concrete Houses - cheaper than brick, superior t� 

stone. I I  Ransome," 757 Monadnock Block, Chicago. 
Machinery manufacturers, attention ! Concrete am\ 

mort,ar mixing mills. Exclusive rights for sale. Ii Ran· 
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby.Akroyd " Patent Safety 011 
Engine is built by tbe De La Vergne Refrigerating Ma· 
chine Compauy. Foot of East 138th Street, New York. 

Tbe best book for electriCians and beginners in elec­
triCity is I I  Experimental SCience," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers, 361 Broadway, N. Y. 

The Norwich Line. Direct ronte New York to Wor· 
cester, Nashua. Portland, and points north and east. 
Leaves Pier 40, Nortb River, 5:30 p. m. Week days only. 

NEW BOOKS, ETC. 

PRACTICAJ. ICE MAKING AND REFRIG­
ERATING. A plain, COlli I I I  on senf'e 
series of pa pers on the construction 
and operation of ice making and rp-­
frigerating rla.n ts and m ach inery 
B y  Eugene T. Skinkle. C h i p-ago : 
H. S. Rich & Compan y. 1897. P p. 
235. Price, cloth, $1. 50 ; l eather, $2. 

The present work is a most practical and timely one. 
Until a short time ago there was absolutely no literature 
on the subject worthy of the name, but now, thanks very 
largely to our excellent contemporary Ice and Refri!(era­
tion, of Ohicago, we have some practical books upon this 
much neglected subject. This book deals with cooling 
surface. and circulation, the construction and piping of 
brine tank@, the ammonia compre�sor, oil injection, Bug· 
gestioflB to engineers, operating instructions, compressor 
equipiuent, ammonia condensers, ice making, distillation 
of water, etc. There is an appendix containing most 
valuable tables. The book contains a few illustrations. 

RAILWAY TRCHNICAL V OOABULARY. 
Fren ch,  English and American t,erlllS. 
W i t h  22 tables. By Lucien Serrailier. 
London ' Whittaker & Company. 
Ne w York : M acmi llan & Com pany. 
1897. Pp. 222. Price $3. 

This is a most valuable work ; railroad terms are com­
paratiyely moderu; many terms have been coined in 
each country. Some international nomenclature is 
needed which will give the technical equivalents of these 
terms in each language. These consideratlOus have led 
the author to compile this vocabulary, confining himself 
10 l<'rcnch, English and American terms. He has adopted 
a method of classification by grouping the terms accord­
ing to the subject matter. This arrangement is really pre­
ferable to the ordinary alphabetical way, as the consti­
tuent parts of the applinnces can thus be placed under 
the head of such appliRuces and synonymous terms can 
be shown together. The book will prove of the greatest 
possible value to all who are engaged in railroad work in 
any important capacity. 

STATISTISCHE ZUSAMMENSTELLUNGEN 
UBER BLEI, KUPFER, ZINK, ZINN, 
SILBE R, NICKEL, UND ALUMINUM. 
Von der Metallgese llsch aft, nebst 
'rechn isch en Bericbt von der Metal­
lurgisc h en Ge8elI!:ehaft a.  G. , Frank­
fort am Main. 1897. Pp. 78. 

THE CHLORINA TION P ROCESS. Bv E. 
B. W i lson, E. M. New York : John 
Wiley & Sons. Pp. 125. Price $1. 50. 

The leachiug of gold ores by chlorine solntions hae 
proved among the most effective of methods of com­
paratively recent introduction for enlarging the yield and 
redncing the cost of modern /!old . mining, and the pro­
cess and the kinds of ore where it may be most advan­
tageously employed are now pretty well nnderstood 
among those who have followed np the litel'ature of the 
trade on the subject. To a large number interested in 
the mining business, however, the matter is by no means 
clear and free from technicalities, and to all such this 
little book is calculated to prove extremely valuable. 

PICTURE RIBBONS. By C. Francis Jen-
kins. Wash ington, D. C. Pp. 54. 
Price $5. 

The demand for a more explicit knowledge of the 
manufacture of picture ribbons for the prodnction of 
photographic images in rapid sequence, in such a way 
that they may be reproduced to the eye and thus convey 
the sense of motion, is the reason for the publicat;on of 
this work. The old way was to put the images on the 
face of a revolving disk, which on account of its limited 
area could not contain as many glimpses of a moving oh­
ject as is now obtainable by the use of a narrow con­
tinuous strip of celluloid, to which is applied the name 
of picture ribbon. Mr. Jenkins in thIs book describes 
in clear language the operation of the machine camera 
for making the pictures in the ftrst Instance, and tbe 
subsequent steps afterward, using for illustrations photeJ · 
graphic pictures of the apparatus itself, so that any un. 
skilled person familiar with the ordinary process of pho­
tography may, by following the directions described, 
succeed reasonably well in making ·a series of pictures 
himself. In the back portion of the book are several 
formula@ for the successful treatment of the film. On 
one page is a list of the fifty different names by which fh!� 
style of machine I. called, and is of itself a curious featm ... 
of the development of ribbon photography. We think 
the book Is likely to be very useful and especially valua· 
ble to photographers interested in chrono-photoW'SphX 
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since it gives the latest practical information on that sub· 
ject. 
THE OLD SOUTH OF NEWBURYPORT. 

Edited by Rev. H. C. H ovey. Boston : 
Damrell & U pham. Pp. 223. 

We acknowledge with pleasure the receipt of a ueatly 
printed and illustrated little volume entitled " The Old 
South of Newburyport." The book puts into lastmg 
form the addresses of the different speakers at the one 
hundred and fiftieth aniversary of the founding of this 
historic edifice. The principal one of these addresses, 
which deals with the history of the cburch from its in· 
ception and with the causes wbich led up to its founding, 
is by the pastor, Rev. Horace C. Hovey, whom readers 
of this paper will recognize as one of our interesting 
contributors. Dr. Hovey tells the story in h1s clear, 
concise style, and is ably seconded by Rev. A. G. 
Vermilye, a former pastor. As this church is in the 
middle of our New England sea coast, in a region where 
tbe Pilgrim Fathers settled, and which luis since been 
the home of many of our noblest men, it may be.taken as 
a 2:ood example of the founding and growth of a Presby· 
terian c!mrch in America. The book is well iIlnstrated 
with half tone pictures of the church and pastors, and 
coutaius, besides the above mentioned addresses, a com· 
plete report of the celebration services, including several' 
poems which were written for the occasion. 

SCI ENTI F IC AM ERICA N 
BUILDING EDITION 

AUGUST. 1897. - (No. 142.) 

TABLE OF ()ON'l'ENTS. 
No. 1. Two perspective elevations (one io colors) and 

lIoor plans of a cottage at Binghamton, N. Y., 
recently ereClRd at a cost of $3,500 complete. 
Mr. Elfred Bartoo, architect, Bin!!hamlPn, N. Y. 

An attractive design in the English style. 
No. 2. A cottage at Scranton, Pa .. recently erected for 

Mr. E. Healy, at a cost of $7,000 complete. Per· 
spective elevation and fioor plans. A modern 
design well treated. Mr. Edward H. Davis, 
architect, Scranton, Pa. 

No. 3. A residence at Prohibition Park, S. I., recently 
erected for Mr. J. W. Hoban, at a cost of $3,300 
complete. Excellent design of modern Ameri· 
can style, with Colonial treatment and detail. 
Mr. John Winans, architect and builder, Prohi· 
bition Park, S. I. Two perspective elevations 
and fioor plans. 

No. 4. A suburban school house at Overbrook, Pa., de· 
signed to resemble a private residence instead 
of a pnblic building. An exceedingly attractive 
design. Mr. William L. Price, architect, Phila· 
delphia, Pa. 'fwo perspective elevations and 
lIoor plans. 

No. 5. Residence at Larchmont, N. Y., !ecently erected 
for Mr. Henry A. Van Liew. Pleat!ing design, 
with many excellent features .  Two perspective 
elevations and 1Ioor plans; also a view of stable, 
with ground plan. Mr. H. C. Stone, architect, 
New York City. 

No. 6. Cottage at Clinton Township, N. J., recently 
erected for the Protective Building and Loan 
Association, at a cost of $1,500 complete. Two 
perspective elevations and fioor plans. Messrs. 
Hobbs Brothers, architects, Newark, N. J. A 
neat design. 

No. 7. A reside!)ce at Larchmont, N. Y., recently erected 
for Miss Flint. 'fwo perspective elevations and 
lIoor plans. The design presents a good, mo· 
dern, sensible house of pleasing appearance, 
treated with Colonial detail. Messrs. G. E­
Harney and W. S. Purdy, architects. New 
York. 

No. 8. Residence at Prince's Bay, Staten Island, recently 
erected for A. W. Browne, at an approximate 
cost of $8,000. A rustic design of much ar­
tistic merit. Perspective elevation and lIoor 
plan. Mr. F. W. Beall, architect. New York 
City. 

No. 9. Cottage at Forest Hill, N. J., recently completed 
for Mr. Charles W. Clayton, at a cost of $3,800 
complete. An attractive design. Perspective 
elevation and !loor plan. Mr. H. Galloway 
Teneyck, archite�t, Newark, N. J. 

No. 10. Residence at Evanston, Ill., recently erected for 
Mr. C. B. Congdon. A substantial and digni­
fied design. Two perspective devations and 
lIoor plans. Messrs. A. M. F. Colton & Son, 
architects, Chicago, Ill. 

No. 11. A pnlpit of the Cathedral of Treves. Half page 
engraving. 

No. 12. Washington Monument, Philadelphia. Presented 
to the city by the State Society of the Cincin· 
nati and nnveiled by President McKinley. One 
of the most important and imposing monu· 
ments ever erected in the United States. Cost 
$250,000. Designed :'y Mr. Rudolph Siemering, 
the German scnlptor. 

No. 18. Miscellaneous Contents : Palais Royal to be de· 
molished.-Largest hotel on earth.-A quick 
piece of work.-Drawing materials, surveyors' 
instruments, etc.-Statne of Mercury at the 
Nashvilla Exposition, illustrated. - Compo· 
board.-Improved heaters and furoaces, illus­
trated.-Stair builders' goods.-Architects' and 
builders' directory. 

The Scien tific American Bnilding Edition is issned 
monthly. $2.50 a year. Single copies, 25 cent •• Tbirty. 
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECTURE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
jnteresting examples of Modern Architectural Construc· 
tion and allied snbjects. All who contemplate bnilding, 
or improving homes or structures of any kind, have in 
this handsome work an almost endless series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Conveuience 
of this 'Tork have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all aew!ldealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

NalDes and Address must accompany all letters 
or no attefttion will be paid thereto. This is for oUl 
information and not for publication. 

References to former articles or answers should 
give date of paper and p"¥" or number of question. 

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

Buyers wisbing to purchase anr article not advertised 
in our columns will be furnIShed with addresses of 
houses mannf!j.Ctnring or carrying the same. 

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

Scientific AlDerlcan SupplelDents referred 
to may be had at the ollice. Pnce 10 centa each. 

Books referred to promptly supplied on receipt ot 
price. 

llllnerals sent tor examination should be distinctly 
marked or labeled. 

. (7185) L. F. writes : I a.IJJ about to bu ild 
a c�mpound permanent magnet (built np of plates of 
sheet steel) 2 inches thick, 1� inches wide and 3 inches 
long, and would like to know what kind of steel wonld 
be the best for the purpose, the best wPy to magnetize it. 
and the best way to age it? Some fellow workmen (of 
the Chicago Edison Company) of mine and myself are in 
an argument over these questions and would like to have 
you settle the same. A. The best tool steel is nsually 
taken for magnets. Its fine and uniform grain adapts it 
for this use. Magnetize the separate bars before they 
are finally fastened together and keep them carefully 
with their poles in the same direction, so that when as· 
sembled the parts shall all have their poles similarly di· 
rected. A coil of wire and an electric cnrrent will mag­
netize the bars most strongly. The coil should only be 
large enough to allow the bar to slip easily through it. 
The coil may have several layers, as tbe magnetizing 
power depends on the nnmber of ampere toms, and the 
current used must of course be such as the coil will carry. 
The common method is to put the bar into the coil till 
the center of the coil is at the middle of the bar. 'I'urn 
on the current, and move th� bar to and fro in the coil, 
stopping finally at the center. Then turn the current off. 
A large bar would need to be treated longer than a small 
one. To make the magnetism as permanent as possible, 
this rule should be followed : Make the magnets glass 
hard, then place in steam at the boiling point of water, 
2120, for 20 to 30 hours. or longer for very massive mag· 
neta. Then magnetize as fully as possible. and heat again 
for five or more hours in steam. Much information reo 
garding permanent magnets is to be fonnd in S. P. 
Thompson's "Electromagnet," cbapter 16, pages 381, 411-

(71 86) P. W. C. asks : What material is 
best suited for making the brushes of a Wimshurst rna· 
chine ? Have heard that tinsel was good, but I d�n't 
know what sort of tmsel to use. A, For the brushes of 
a Wimshurst machine tinsel is the best material, since it 
is softer than fine brass wire and will not cnt away the 
tinfoil disks so rapidly. Get the best tinsel cord nsed 
for military embroidery. It will be well to test it with 
an electric current to find if it is made of metal. Some 
tinsel cord does not contain metal enough to conduct 
electricity. It is made of tinsel paper. and would be 
worthless for yonr purpose. 

TO INVENTORS. 
An experience of nearly tlfty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synop.i. of the patent law. of the United State. 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 extensiv:e facilities for conduJting the business. 
Addre.s MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

AUGUST 3. 1897. 
A N D  E A C H B E A R, I N G  T H A T  D A T E. 

ORDINARY RATES. 

Inside Pall'e, each hisertion, - "Ii cents a line 
Back Pall'e. each insertion, - - 81.00 a line 

po-For some classes of Aaverttsements, Special and 
Higher rates are reqmred. 

Tbe above are charge. per agate line-about elgbt 
word. per line. Tbl. notice shows the width of the i ine, 
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T��d�; morning to appear in the fullowlng week's Issue. 

WO�tPau��!D!!e!��� .. �S 
time and rTWnt/I by using our 

PD1ferPlacn�erg 
SEND FOB (J.A.T.A.LOG UEB­

A -Wood-working Machinery. B-Lathes, etc. 
SDECA FALLS MFG. CO:MPABY. 
695 Water St •• Seneca Falls, N. Y. 

. P C W E R  & FOOT I SHAPERS .P LANERS DRILLS. 
.... AT H E S. �cf��r-;,E.p�,��P f�,TfLIJ�ul���� SEBASTIAN LATHE C O  120 CULVERT ST. C I N C I NNAT I . O .  

Walwortb's 
SOlid 
Bit Platt po- Price List on application to 
WALWORTH MFG. CO., 20 O l iver St., BOSTON. MASS. 

" OUEEN " ARCH I T ECT L E V E L $150 
Improved Transits & Levels 
Graduated entirely on our 
!fafe
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Is mentioned. 
QUEEN & CO., Inc., 1 0 1 1  Chestn n t  S t . ,  

Philadelphia. 

TRANSITS AND L EVELING I NSTRUMENTS. 

�lC1\�� ELECTRIC LEVELS 

Size •• 2 and 3 inches. Prices, 25 and 30 cents. 
For Book on { C. F. RICHA R D S O N  & SON. 
the Leve!. f P. O. Box 1Ii'1. Athol, Mass., U. S. A. 

BA R N ES' 
New Friction Disk Drill. 

FO R LIGHT W O R K. 
Has these Breat Advantage.: 

The speed can be instantly changed from 0 to 1600 
:!nthb:�J!� c:! -:����

t
a.eq::l";:t:l;�l� 

Imallest or lar�st drilla within it. range-& won­
derful economy ill time and grea.t uvinc ill driB 
breakaa'e. Send for catalogue. 

W. F. & J NO. BAR N ES CO • •  
1999 Ruby St. .  Rockford, Ill, 

We can furnish tbe Latest Improved Eyelet Machine. 
���c':l�tl<',': •. ·hO�:

y
.."!:

t
:I:���iyg���1 :It':i�.I�:!� 

of Special Wireworklng Machinery. 
ar Send, for Circular. 

B LA K E  & J O H NSON,  
P .  O .  Box 7 ,  W ATERBU RY. CON N.,  U .  S .  A. 

ARMSTRONG'S P I P E  THREAD I N G  
-AND-

CUTTING·OFF MACHINES 
Both Hand and Power. 

Size. 1 to 6 Inche •• 
Water. G .... and Steam FIt-

�';:'� '{;�1�';r�
l
�fo�l:

i
�� 

universal!!I aclcnowledged to be 
THE BEST. Pf"'Sendfor catalog. 
THE ARMSTRONG MFG.  CO. 

Bridll'eport, Conn. 

ACETYLENE GAS AND CARBIDE OF 
Caicinm.-A l l  about the new i I l umln:lDt, i ts qual i t ies. 

lSee note at end of list about copies of these patents.] chemi.try. pre •• ure of liquefact Ion, it. pl'Obable future. 
_ experiments performed with it. A most valuable series 
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Alarm. See Burglar alarm. 
Alloy. �'. A. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.303 
Animal guard, I. B. 'faylor . . . . . . . . . . . . . . . . . . . . . . . . . .  587,466 
Animal trap. A .  Frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.548 
Arch for culverts. metal. R. Gray . . . . . . . . . . . . . . . . . .  587.39'J 
Autographic register. H. C. Biette . . . . . . . . . . . . . . . . . .  587.422 

J}:
t?g§:���:��:��r, 

W. H. Breakspear et al . • . . . 587,567 

Bafe band machines, straightening and cutting attachment for. P. K. Dederick . . . . . . . . . . . . . . . . . 587,5ro 
Bale tie machine. electric. Bate. & Hutchin .. . . . .  587.296 
Barrel vent and bushing, combined, F. W. Schla.-

ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.613 
Beaming machine. R. Mochrie . . . . . . . . . . . . . . . . . . . . . .  587,396 
Bearing. ball. W. F. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.446 
��ft����;,f�,l��'il:.'ria�tii��a��:: . : : ::::::::::::::: �H� 
Bell. bicycle, A. A. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . 587.665 
Belt, Bronson & Parmenter . . . . . . . . . . . . . . . . . . . . . . . . .. 587,386 
Bicycle. H. W. Henneberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.550 
Bicycle brake. J. L. Sackett . . . . . . . . . . . . . . . . . . . . . . . . . .  587,611 
:t���t� ��:��b:��
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Bicycle flttinf.' C. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.337 

It���t: ���p
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lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 587.51( 

�i���l� �gg�� �.pE:�'1:n�,;r�o:�.��·:::::: '::::::::.: �i:� 
Bicycles, pneumatic grip for, H. W. Conard . . . . . . .  587.388 
Bit tong •• J. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!'7.677 
Blast furnace. F. H. �'oote . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.522 
Blind roller •. apparatus for forming. E. A. Powell 587.400 
Blower. window, Parker & Meston . . . . . . . . . . . . . . . . .. 587,373 
Boiler. See Steam boiler. • 
Book back protector. Crane & Bloomfield . . . . . . . . . .  587,389 
Bookcase attachment, Hopkin. & Bowie •. . . . . . . . .  587.580 
Boot or shoe. r,. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587.483 
Bottle. H. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,426 
Bottle, V. Rouillot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.331 
Bottle. non·refillable. E. C. Bartlett . . . . . . . . . . . . . . . .  587.295 
Bottle. non·refillable. W. J. Hadra . . . . . . . . . . . . . . . . . .  587,577 

�gm�.";,�·��h�����:�r.�g��:�nior; G: Wear: : : �:� 

of artiCles, g iv in� in complete form the particulars of this subject. A pparatu8 t·or makinJl the a-RS. Contained 
in SCIENTIFIC A M ERICAN SUPPLEMENT. Nos. 998. 1 004, 1 007. 1 0 1 �, 1 0 1 4. HI1 ;,), 1 0 1 1;, l O��, 1 03� and 1 03S. 'l'he most recent apparatus of sim­
ple and more elaborate type described and Illustrated 
in speCial acety lene Supplement No. 1 O � ,. .  Price 10 
cents each. To be bad at this office and from all news­
dealers. 

Tools Por All Trades 
You can't even think of a Tool that 
isn1t mentioned in our 1897 Tool Cat­
alogue. Every Metal Worker,every 
�f�gli,��;
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r<%��e8sincb�s, c::::�ail�· a7�,E:e�e Tool -if:nCYClOpedia. Hand.omely 
bound in cloth, express �ald on re-
��ift�! 'ie!ftnd�gn:itl;afl�fr �':t�� 
amounting to '10.00 or over. 
M O NTG O M E RY If, CO.  

MAKERS AND JOBBERS IN 
F I N E TOO L S .  

1 0 6  Fu lton Street, N e w  Y o r k  City. 

u· S· }lutomAtic Tnl¢ctor 
Por Marine. Stationary, Port­

able and Traction Engine5. 
It has .ix advantage. that com· 

mend it above all other Injectors 
:tor your use. We want to prove It to you. 

AMERICAN I NJECTOR CO.  
331 Congress St., W •• DetrOit, Mich. 

Box. See Electric contact box. �'olding box. Sand box. Signal box. 
Boxz����1��r&e� ����sa���� .�?�. ��.l�����

,
. �� 587,666 

Brake. See Bicycle brake. Railway brake. Vehl· 
cle brake. 

Brake .boe. W. D. Sargent . . . . . . . . . . . . . . . . . .  587,493. 587.661 
Brake shoe and wheel guard, combined, M. F. 

Crotty. . .  . .  . .  . .  . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  587.648 
Brandin¥ machine. A. StoU.torlY . . . . . . . . . . . . . . . . . . .. 587.562 
Brldge, �. H. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.540 
Brldr-e •• guard gate for .wlng. W. Filiatreault . . . .  587.685 

��g�g�;,r J.
o
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Brush and dauber, blacking, L. Barberie . . . . . . . . . . 587.6:*; 
Bru.h bridle retainer. Lewis & Raborg . . . . . . . . . . . . . 587.317 
Buckle, C. F. Francisco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,571 Bullet. lubricated, S. C. Stewardson. ;  . . . . . . . . . . . . . . 587.342 Burglar alarm, T. J. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . .  587.377 Burglar alarm, S. A. Witherspoon . . . . . . . . . . . . . . . . . .  587.541 
Burglar alarm system. W. T. Arnold . . . . . . . . • . . . . . .  587.66ll 
Burner. See Gas burner. Lamp burner. 
Camera, kinetographic, A. Wrench . . . . . . . . . . . . . . . . . 587,516 Can. See Oil can. 
Can clo.ure. A. S. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . .  587.486 
8:�s�y:�J:R':pr:.nter:,��:.·.��:::::::::::::::::::::::.: �U�¥ Car coupling. W. Qul.enberry . . . . . . . . . . . . . . . . . . . . . . .  587.452 
Car coupling. Robfn.on & Palmer . . . . . . . . . . . . . . . . . . . 587.658 
Car door latch. mine. J. M. Wesley . . . . . . . . . . . . . . . . .  587.412 

8:� �:����\��l<r.n15o�: .�:. �:.�:�::::::::::::::::::.: �:� 
Car fender • •  treet. Lamb & Chapman . . . . . . . . . . . . . .  587.315 

8:� :rJ���Jl�f��.
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Car wheel •• forging .olid metal. S. H. Ral.ton . . . .  587.(01 
Cars. electrical alarm for. A. Nathan . . . . . . . . . . . . . . .  587,534 
Carbids, process of and apparatus for making me-

taJlic, I. L. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,509 Carding machine feeding attachment, S. W . 
Woodbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.629 

8:�g�� :���
e
;e'i:':·f.

t��
r
St!inCp.�.��.�.� 

.
.
.
.
.
.
.
.
.
.
.
.
.
. : .. .. .. : 

.. .. '.: �i:� 
Carrier. See Pack�e carrIer. 
g:re�

id�:eh����g't���: temporary, T. C. Johnson. 587,584 

Cash register and indicator, J. P. CleaI. . . . . . . . . . . . . 587,298 
Castings, apparatus for forming moulds for, J .  

Allen.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.356 
Ca.ting •• machining. W. W. Doolittle . . . . . . . . . . . . . .  587.477 
Centrifugal drier. D. Aikman . . . . . . . . . . . . . . . . . . . . . . .. 587.292 
Chain, drive. '1\ J. Christy . . . . . . . . . . . . . . . . . . . . . . . . . . -587.387 Chair. See Electrocution chair. 
Check row wires, anchor for, W. R. Waggoner . . . .  587,538 
Chl�:�':t�:��;�

h
,
b
i. il�C;{�i.��

i
.�
, 
. .  ������.t.��. ��� 587,437 

Cigar .haper. J. �. Ogden . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.600 
Cigarette making device, pocket, W. T. Fitz 

Gerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.570 
Cithern attachment. P. Renk . . . . . . . . . . . . . . . . . . . . . . .. 587.454 Clip. See Cartridge holdmg clip. 
Coat holder. R. J. Stuart . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  587.616 
Cock, gas or vapor, O. F. Conihe . .  ,_ . . . . . . . . . . . . . . . . .  587,428 
Coln·freed apparatu •• C. Peter . . . . . . . . . . . . . . . . . . . . . .  587.326 
Coin holder and register, '1'. O'Donnell . . . . . . . . . . .  _ .  587.500 
Conduit and pulley for cable traction, A. B. Wil-

son. . . .. . . . . . . .. . . . . . . .  . .  _ . . . . . . . ..  . . .. . . .. . . .. . . ... 587,353 
Cooking uten.il. E. R. Inman . . . . . . . . . . . . . . . . . . . . . . . .  587.520 Cooler. See Milk cooler. 
CooP. chicken. W. R. HolY . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.551 
Corn holder, C. W. Stebbins . . . . . . . . . . . . . . . . . . . . . . . .  587,3a� 
Cotton pre ••• M. Swen.on. . . . . . . . . .  . .  . . . . . . . . . . . . . . . 587.tiI8 
Cou��rfco���ln��pe coupling. Thill coupling. 
Coupling. M. DilIenbnrg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.546 
Crate. folding. O. Hau.mann . . . . . . . . . . . . . . . . . . . . . . .  587.481 
Currents to motors, regulating admission of, F. 

E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587 .311 
Currycomb. J. D. O'Neill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,451 
Curtain fixtures, etc., bracket for use with, E. W. 

Farnham. . . . .  . . .. .. . . .  . .  .. . ..  . . .. . . .. . . .. . . . .  . . .  . .. 587.684 

�tF��.
ors:��'he?e�� ���t:;.· M. B. Baldwin . . . . . . . .  587,542 

Cutting·olY mechanism. E. P. Noyes . . . . . . . . . . . . . . . .  587.598 Cycle driving mechanism. J. T. Pedersen . . . . . . . . . .  587,001 
�:��.']�t��:"tc3�'l,��·. � .. �:.�.I����:��: : : : : : : : : : :  : : : ��:Wa Digger. See Potato digger. 
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Door and screen combined, storm, S. A. Addis . . . .  587.382 
Door hanger. T. C. Prouty . . . . . . . . . . . . . . . . . . . . 587.491. 587.492 
Door lock. J. F. Rutledge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.659 
Door securer, C. E. Stone, . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,496 Drier. See Centrifugal drier. 
��:� %':i�.;�ni·.!�hiii,;: s: if 'Tripp: : : : : : : : : : : : : : : :  �:Ws 
ElectrIC contact. A. J. Moxham . . . . . . . . . . . . . . . . . . . . .  587.594 Electric contact box. W. M. Brown . . . . . . . . . . . . . . . . .  587.00 
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Electric machine, dynamo, C. M. Green . . . . . . . . . . . . 587,576 

�}:���tg ��1��
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587,379 

l.undell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.531 
Electric .witch. H. W. Smith . . . . . . . . . . . . . . . . . . . . . . . .  587.458 
Electric wire holder. C. J. Stram . . . . . . . . . . . . . . . . . . . .  587.614 
Electrically driven mechanism, reguiating, Knight & Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587.H2 
Electrically driven mechanl.m. regulating appa· 

ratu. for. Knil\ht & Pottor . . .. . . . . . . . . . . . . . . . . . .  587.H1 
Electrocution chaIr, E. E'. Davis . . . . . . . . . . . . . . . . . . . .  587,649 
�t:��t�����w:

u
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Elevator doors, means for opening or closing, C .  
L .  Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.4ro 

Elevator .afety device. Ru •• ell & Welchan . . . . . . .  587.610 
Elevators, electric signal device for, Haacke &, Hen.el. . . . .  .. .. .. .. . . .. . . . .  .. .. . . . .  . . . .  .. .. .. . .  . . . .  587.507 
End gate, wagon, J. & L. Windler . . . . . . . . . . . . . . . . . . . 587,566 
Engine. See Ga. engine. Rock drill engine. Ro· 

tary steam engine. Steam engine. 
EngIne, J. P. Dorau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,�1 
En��,!ltt������: .���.����. �.������. :?�.'. �: .� .. ���� 587,523 
Engraving machine. F. W. Sabel . . . . . . . . . . . . . . . . . . . . 587.332 
Envelope. C. E. S .. ckett . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  587.660 
Exbau.ter hood, H. N. Middleton . . . . . . . . . . . . . . . . . .  587.370 
Exten.ion table. E. O. Abbey . . . . . . . . . . . . . . . . . . . . . . . . 587.381 
Fabric and apparatus fur making same, L. P. . 

Warner . .  . .  . . .  . . .  . . . .  . .  .. . . . .  . . . .  . .  . . . .  . . . . . . .  . .  . . .  587.349 
Faucet. self-closlng straining, T. P. WhItehead . . . �7,4J6 
Feed bag. A. W. 'I'oolef, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.468 
Feed grinding mill. T. . Phill�S . . . . . . . . . . . . . . . . . . .  587.555 
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Fender. See Car fendcr. 
File. letter and bill. W. Haddock . . . . . . . . . . . . . . . . . . .. 587.:19.1 
Filter. oil. W. F. Warden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.348 
li'ireproef fioor. G. Rader . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,556 
Flower .upport. J. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.581 
Flue. water jacketed. F. Habich . . . . . . . . . . . . . . . . . . . .  587.009 
Folding and wrapping machine. L. C. Crowell . . . . .  587,475 
Folding box. J. H. Kreuziger . . . . . . . . . . . . . . . . . . . . . . . .  587.314 
Foot form, E. G. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58'j",::W-l 
Foot guard. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.485 

f.��ft
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!furnace. See Blast furnace. Electric furnace . 
Glass making furnace. Self-feeding furnace. 

Furnace. N. B. Tri.!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.515 

8:f'liur�"e�.
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:. �'lf.."rpe�����.����· . . . . . . . . . . . . . .  587.3.'\4 

Gas engine, A. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  587,627 Gas generating apparatus, acetylene, J. J. Mc-
Grane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.533 Gate. See End gate. 

Gate. C. W. 'l'erpening . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.563 
Gate, W. R. Whlte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,415 

ar:s�
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/i\��ins . . . . . . . . . . . . . . .  l)I37.673 

Globe mounting. T. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.304 
Governor for air brake cylinder pressure, auto-

matic. A. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.6.:\ Grain. etc., separator for, C. P. Fullmer . . . . . . . . . . . . 587.549 
Grate. fire. R. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.320 
Grating, metallic, R. D. york . . . . . . . . . . . . . . . . . . . . . . . . 587,631 Grinding machine. roll. Baker & Wright . . . . . . . . . . . 587.383 
Grip. hand. E. G. Arcbbold . . . . . . . . . . . . . . . . . . . . . . . . . .  587.634 

I1:��:���J! n��
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a�e�t
E1����·ii: 587,372 

Treat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.623 
Handle. See Bicycle handle. 
Hanger. See Bicycle crank hanger. Door hanger. 
Harve.ter. corn. D. T. Phillip . . . . . . . . . . . . . . . . . . . . . .  587.5:15 
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Heal or so�e protector, G. H. Williams . . . . . . . . . . . . .  587,500 
Hod. G. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.316 Hoisting buckets, automatic dump for. Liston & 

WIl.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.500 Hopper for granular material, F. A. Von Boyne-
Ho:'.��t�e ciiik; :A: '0'1010';: :  : : : : : : : : : : : : :  :::::::::::::.: �z.:� 
Hose, J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,67\1 Hose nozzle. G. W. Tin.ley . . . . . . . . . . . . . . . . . . . . . . . . . .  587.344 
Hose. rubber, H. B. CObb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,54:5 
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Index. H. L. Motter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.322 Indicator. See Speed indicator. 
I�::�i��3:���w �i�:��.
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(Continued. on page 110) 
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STEAM ENGINEERI 
(Stationary ,  Locomotive, Marine); Mechanical -=<�=.""� 
Drawill g ;  Architectural Drawing ;  Machine De�ign ; Electricity; Architecture , Plumbing; 

��i!���:�l, 3 1  COURSES �J����� 
Engineering j Suneying and Mapping ; Metal 
Pattern Cutting ; Bookkeeping j Shorthand ; 
English Brallches ; 1.1 inin g ; Metal Prospect'g. 

:l!d"yho GUARANTEED SUCCESS. 
Feu .oderate. Advance or taltall .. entl. 
Oit·ctdar Free; State liubject &IOU wish to 8tud�. 
la.terutloD&l CorretpoDdeaee Behools, Box 94�, 

OATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
00 years experience as huilders. 

GATES IRON WORKS. 
Dept. C, 660 Ellfton Aue., Chicago. 

AMERICAN PATENTS. - AN lNTER-
esting and valuable table showing the number of patents 
����

t
��e��]��

e
f��Ot�8e 8�:J:if!Tn�Pggw'ri.b�g

h &������ 
31. 1894. Contained In SCIENTIFIC AMERICAN Sup­
PLEMENT, No. 1 002. Price 10 cents. '1'0 be had at 
this office and frow all newsdealers. 

THE OBER LATHES 
For Tumlng Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au­
ger, l1'ile, Knife 811d Chisel Han­
dles, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chalr Legs and other 
irregular work. 

lIT Send fOf' Circular A. 
The Ober Lathe Co., Chal(rin Falls, 0., U. S. A. 

DORMAR'S 
VULGARIZERS 

are u sed al l  oyer the world.  
Exclusive Manufacturers of Steam Ma.­

cblnes for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. A II Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. S( als, Engravmg and 
Die Sinking of all kinds. Established 1800. 
Printing Pressea, with complete outfits, 
from '1 to ,100. nr Send tOf' Catalog ..... 

'('HE .:r. F. W. DORllI A N  CO. 121 E. Fayette St., Baltimore, Md., U. S. A. 

TH E COPYING PAD. -HOW TO ¥AKE 
lind how to use ; with an engraving. Practical dl��ctions 
how to prepare the gelatine pad, and a]

8
0 the anlhn� ink 

by whicb the copies are niade, how to apply the wntten 
letter to the pad, how to take olf copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43!S. Price 10 cents. For sale at this office and by all 
newsdealers In all parts of the country. 

IT COSTS N OT H I N C  TO TRY ! 
An steam users can save time 

oney and trouble with the 
simplest. safest and most 
satisfacto. in exist-
ence VRAP 

Guar never to 
wear out. Look at tbe 
cut and see how it's 
done I Pay me wh.t 
you save in coal for 

one year and I'll furnish the trap free. pr See iIIus. 
notlce Sci. Am. July 31, 1897. Sole American Mfr. 
Wm. S. Haines, 144 S. Finh 1St., Phila., Pa. 

H AWKINS '  N EW CATECHISM OF E LECTRICITY 
A PRACTICAL TREATISE 

;o�K.Nl1.:.��T�'l'_�;'£':=::�: \\1 
, , 

� > � � , 
� -""��� ... �;"'�::-'-""-' 

�1r:�Fn=�
S
A������an� 

rD
a
'::t�;,]���������k 

b
f��� 

Ilold titles and ('dges. Strict­
ly "Up-to_Date." POBtpald, 
'2.00. THEO. AUBEL & Co., 
63 Fifth Avenue, New York. 

The Van 
Universal 

Norman 
Bench Lathe. 

• • 

ntW Suppltmtnt 
£atalogUt f 

.. .. .. ..  
An entirely New Supplement Catalogue is 

now ready for distribution ; it includes 
all of the papers up to and including 
the first half of the year 1897. It is ar­
ranged on a clear and easily understood 
plan, and contains 10,000 papers more 
than the former one. It will be sent 
free to any address in the world on ap­
plication. 

A special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nominal cost of 25 cents, and thus ena­
bles the possessor to preserve this val­
uable reference catalogue. 

MUNN &: CO., Publishers, 
a61 Broadway. New York City. 

Ititutifit �mtrt,al. 
Kinematographic lantern or apparatus, J.  W. 
Knin?A�m'aChi;ie' stop '�oiioii: cIrcuiar: 'wiiite '& 587,527 

Lab��¥��
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t:!d;t'j,:n�r,R�.hU.·W'hiie·.:: :·. : : :·. : : ·. ·.: ·.·:.·.·. ·:. · . .. . :: �i:m 
Lamp chimney holder, W. L. Braddock . . . . . . . . . . . .  587,471 
Lamp, electric arc, Ber¥mann & LaveDa . . . . . . . . . . .  5R7.421 
l ... amp, electric arc, E. It .  Taylor . . . . . . . . . . . . . . . . . . . . • 587,465 
J�antern, tubular, R. Hermance . . . . . . . . . . . . . . . . . . . . . 587,571J 
Latcb, H. H. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587,572 
Lathe and milling machine, combined. C. E. Van 

Norman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,5.�7 
I�athe attachment, turret. J. Hartness. , _ _  . . . . . . . . .  587,480 
Lathe tapering attachment, J. Berg . . . . . . . . . . . . . . . .  587,385 
Leg
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q
�:��: B��t:���. ?� ��: �������� .���.�������.: 587,635 

Liquids under pressure, apparatus for projecting, 
A. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,532 

Lock. See Door lock. Mail bag lock. Master key 
pin lock, Nut lock. Padlock. Permutation 
lock, Sash lock. 
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Locomotive crane, O. Crosby . . . . . . . . . . . . . . . . . . . . . . . .  587,299 
Locomotive sanding attachment, E. Jones . . . . . . . . 587,504 
I�oom, W. :It'. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,652 
l:'oom for cross weaving, 1. E. Palmer . . . . . . . . . . . . .  587,B24 
Loom heddle, jacquard, E. Butcher . . . . . . . . . . . . . . . .  587,472 
IJoom picker mechanism, D. Durkin . . . . . . . . . . . . . . . . 587,65.'1 
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Maize or other cereals, degerming, W. M. Mac-
Kean et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,676 

Malt turning machine, E. Kraft . . . . . . . . . . . . . . . . . . . . .  587,444 
Mask, storm, U. Harder . . . . . . . . . . . . . . . . . . . . . . . . .. . .  587,637 
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Measure and register, automatic liquid, C. R. Sa-
bin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.3.'13 

Measuring apparatus for coal, etc., C. W. HUllt . .  587,552 
Measnring device, liquid. Ii". P. Nourse . . . . . . . . . . . . . 587,597 
Mechanical movement, O. J. Ziegler . . . . . . . . . . . . . . . . 587,380 
Metal bars while in motion, shears for cuttinll, V. 

E. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,362 
Metal cutting shears, apparatus for controlling, 

V. E. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 587,363 
Metals by electrolYSiS, coating, H. Alexander (re-

issue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,624 
Meter. See Rotary meter. 
Micrometer, double image, A. Konig . . . . . . . . . . . . . . . 587,44.3 
Milk cooler. L. R. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587,369 
Mill. See Grinding mill. Pulverizing mill. Seed 

mill. Stamp mill. 
Mining post, extension, .T. J. Sullivan . . . . . . . . . . . . . .  587,463 
Motor See Electric motor. Wave or swell mo-

tor. 
Motors. operating alternating, C. P. Steinmetz . . . . 587,340 
Mouthpiece for preventing snoring, S. Anderson .. 587,S58 
Musical instrument, G. W. Sherman . . . . . . . . . . . . . . . . 587,561 
Nailing machine, II. W. Morgan . . . . . . . . . . . . . . . . . . . .  587,B21 

��r\�����Ii.·�a!.t:i .. : :  : : :  : : : :  : : : : : : : :  : : : :  : : : :  : : : : : :  �+:llM 
Nipple holder, O. B. Rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,478 
Nut lock, M. Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,557 
Nut lock, W. l{. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,C64 
Oil can, B. F. Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,457 
Oil extracting apparatus. C. S. Vosburgb . . . . . . . . . .  587,410 
Oven Ahelf, baker's. W. P. O'Connor . . . . . . . . . . . . . . . .  587,398 
Package carrier, folding, V. A. & J. W. Reed . . . . . .  587,558 

�:�f�!:, fI1� WJ�;��� �.�������: .�:. ���: : : : : : : : : : : :  �i:� 
Pail, milk, C. R. McKinstry . . . . . . . . . . . . . . . . . . . . . . . . . .  587,323 
Pan. See Dust pan. 
Paper cabinet, toilet, J. N. Moehn . . . . . . . . . . . . . . . . . .  587,554 
Pawl and ratchet, O. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . 587,300 
Pen, sbadin�, W. C. Denison . . . . . . . . . . . . . . . . . . . . . . . . 587.476 
Pen, stock, J. L. Paxton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,325 
Permutation lock, C. W. Judson . . . . . . . . . . . . . . . . . . 587,586 
Pianoforte action, upright, F. L. Becker . . . . . . . . . . . 587,543 
Pm. See Safety pin. 
Pipe coupling, T. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,647 
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Plow, S. G. Sevier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,512 
Plow, gang, G. W. De Witt . . . . . . . . . . . . . . . . . . . . . . . . . .  587,521 
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Post. See Mining post. 
Potato digller. E. Greenberg . . . . . . . . . . . . . . . . . . . . . . . .  587,305 
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H. L. Sulman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,<108 
Press. See Cotton press. 
Prism gage, E. Bausch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,637 
Protector. See Book back protector. Heel or sole 

protector. 
Pulley, loose, L. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,338 
Pulverizers, etc., feed supply regulator for, G. 

Frisbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,686 
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Pump, air, H. S. Bills . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  587,6.'l8 
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Pyrites. concentrating or separating machine 
for treatment of, Wynne & Tregurtba . . . . . . . .  587,6.'lO 
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Railway switch, C. V. Richey . . . . . . . . . . . . . . . . . . . . . . .  587,657 
Raising or lowering heavy wei�hts or building-

materials, apparatus for, E. B. Demarest . . . . . .  587,301 
Ratchet wrencb, Swick & Reid .. . . . . . . . . . . . . . . . . . . . .  587,464 
Razor case and tool box, combined, J. J. Zinsel . .  587,418 
Refri�erator car, }i\ Thompson . . . . . . . . . . . . . . . . . . . . .  587,497 
Register. See Autographic register. Cash regis-

ter. 
Regulator. See Pumping regulator. Windmill 

speed regulator. 
���:r3�ft1.:��g:�1���!il���t!�n·:.·:.·:.·:::.·:::.·::: ��:i�� 
Rods or the like, machine for threading, Penning & Heslop. . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  587,400 
Roller mill belt feed, E. E. Protberoe . . . . . . . . . . . . . .  587,606 
Rolling machine for finishing shafts or rods of 

metal, J. IIlingwortb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,395 
Rotary meter, J. H. Turner . . . . . . . . . . . . . . . . . . . . . . . . .  587,346 
Rotary steam engine, reCiprocating, F. W. 

Reeves . . . . . . . . . . . . . . . .  " . .  . .  . . . .  . .  . .  . .  . .  . .  . . .  . . .  . . .  587,402 
Rowing gear, A. Boerf!er . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  587,63<J 
Sad iron, E. H. Strickler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,407 

�:�'irbg!�F�H�·s1�:�.����·: : : : : : : : : : : : : : : : : : : : : : : : :  �aJ.l 
Sand moulding machine, W. Porteous . . . . . . . . . . . . . 587,605 
Sash fastener. G. V. Cornell . . . . . . . . . . . . . . . . . . . . . . . . .  587,00 
Sash lock. adjustable. A. J. Ashley . . . . . . . . . . . . . . . . .  587,294 
Saw swage, A. E. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,539 
Seed mill. cotton, W. A. Brown . . . . . . . . . . . . . . . . . . . . .  587,641 
Seeder, I. Irigoyen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.003 
Self feeding furnace, T. Murphy . . . . . . . . . . . . . . . . . . . .  587,678 
Separator. See Steam separator. 
Sewing machine, E. J. Toof . . . . . . . . . . . . . . . . . . . . . . . . .  587,620 
Sewing machine ripping attachment, C. H. 

Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,615 
Ships, ammunition hoist for, W. Rhodes . . . . . . . . . .  587,330 
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Signal box, electric, Whittlesey & Dodge . . . . . . . . . .  587,56.'; 
Signaling apparatus, electric, M. Du Perow . . . . . . .  587,433 
Skirts, belts and waists, fastening device for, I. 

L. Oldham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,{.I9 
Smelting and refining furnace, M. L. Trapp . . . . . . .  587,622 
Sowing machine, seed, J. M. Rickey . . . . . . . . . . . . . . . .  587,374 
Spark arrester, R. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,425 
Speed governor attachment, N. Lombard . . . . . . . . .  587,675 
Speed indicating and distance measurIng mechan-

ism, E. G. Dorchester . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,302 
Speed indicator and holder therefor, J. E. Loner· 

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,530 
Speed varying mechanism, Reeves & Hood . . . . . . .  587,(()3 
Spinning or twisting and drawing machine, R. 

Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,650 

�g�fl�n�0�rlr���t�,;l!1::!df�· �a����
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W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.582 
Square, try and center, G. W. Reed . . . . . . . . . . . . . . . .  587,453 
Stamp affixing macbine, Tousey & De Long . . . . . .  587,621 
Stamp mill, ore, W. W. Edwards . . . . . . . . . . . . . . . . . . . .  587,390 
Stateroom for vessels, E. L. Hazard .. . . . . . . . . . . . . . . 587,482 
Steam boiler, S. Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,667 
Steam engine. P. Mundt . .  .. . . . . . . . . . . . . . . . . . . . . . .  587,595 
Steam generator. V. H. Ernst . . . . . . . . . . . . . . . . . . . . . .  587,663 
Steam generator, Siddle & Field. . . . . . . .  . . . . . . . . . .  587.375 
Steam separator, G. 1. Roberts . . . . . . . . . . . . . . . . . . . . . . 587.560 
Stocking folding apparatus, D. Worrall . . . . . . . . . . . . 587,354 
Stone for street pavements, manufacturing arti-

ficial, J. Jungbluth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587,484 
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Stove, gas, J. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  587,313, 587,583 
Stoves, combined fire pot and grate for, E. G. 

Germer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,366 
Stoves, drip pan for gasolene, Loop & Meikle· 

ham . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  587,448 
Strainer, T. D. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.438 
strainer, removable sink, J. Riley . . . . . . . . . . . . . . . . . .  587,559 
Strop. J. D. & J. T. Rader . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,328 
Sunshade, C. M. Speer . . . . . . . . . . . . . . .  " . . . . . . . . . .  . . .  587,jOO 

�:l��ln�:e"�r�::l.�, ;w[l���r 'Railway ·switcii. · · ·  587,499 

(Continued on page 111) 

Williams' Shaving Stick. 
25 cts. 

Yankee Shaving Soap, 
IO cts. 

Luxury Shaving Tablet, 
25 cts. 

Swiss Violet Shaving 
Cream, 50 cts. Jersey Cream (Toilet) 
Soap, :I5 cts. 

Williams' Shavin� Soap 
(Barbers' ) ,  6 Round 

THt ONLY 
R� Al­
SHAVING .SOAPS 

UAS HADE THEM 
,.�MOUS 

Glastonbury, Ct., 
LONDON 

64 Great Russell St. 
SIDNEY 

:I6x Clarence St. 

Cakes, :[ lb . •  4OC. Exquisite also for Toilet. Trial Cake for 2C. stamp. 

Williams' Soaps are for 
sale everywhere. but if 
your dealer does not sup­
ply you, we will mail 
them to any address,post­
paid, on receipt of price. 

Buy Telephones 
THAT ARE GOOD .. NOT " CH EAP TH I N G S . "  

'l'be dllference In cost Is little. We Iluarantee 
oU��YE:t·���: b

a
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rs 
tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·2 5 4  So uth C l i ntnn St.,  Chicago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 

HOUTS AUTO MATIC TELEPH O N E  SWITCH ES 
Some of Its advantages : 1st. It Is strictly 
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i
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nection between subscribers is direct and 
Instantaneous. 4th. No central office ope-
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serv_ice at all hours of day or night. 
le�, ��

is 
o;E��

a
��

e 
c�s�g��r��'if��I?: 

guaranteed. - nr Send for illustrated Circular S. A. to 
Houts Automatic Telephone Switch 
Co., Parker, So. Dakota, U. S. A. 

USE OF HOT AIR IN DRYING.-BY E. 
M. Cook. A paper in which the author demonstrates the 
Ilreat economy of the use of hot air over that of steam for 
dryinlC many mat.erials. especially those in lumps, Ilrain, 
or powder. With 3 i l lustrations. Contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT, Nos. 1022 and 1023. 
Price IO cents each. To be had at this office and fro III  .1 1  
newsdealers. 

'DRIIlUNG . MACI�lNE8J 
NUJI'AC TUAED BV 

lAMS BROTHERS'" 
ITHACA. N.V. 

OR ON SIUS; FO-� 
SHAUOW WRL5, WITH) O", HORSE POWER 
,.0'" C ATA 

Preserve Your Papers. 
--N\N\N\N\.--

Subscribers to the SCIENTIFIC AMERICAN and SCIEN­
TIF I C  AMERICAN SUPPLEMENT. who wish to 

c
reserve 
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scription U Scientific American t t  and U SCientific Ameri .. 
can Supplement " In gilt. Price 'L5O, by mail, or '1.25 
at this office. Address 

M U N N  &. CO. , 3 6 1  BROADWAY, N EW YORK 
SO S I M P L E  A C H I L D  CAN USE T H E M  

S U N A R T 
MA GAZI!4E CAMERA. 

Folding Cameras. 
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�� � picture, $5. O!'" Send 2 cent stamp for 

illustrated Catalogue. 
SU NART PHOTO CO. 

5 AQUEDUCT STREET, ROCHESTER, N. Y. 

A.. FIBER 
Manufactory Established 1701. 

LEAD PENCILS, COLORI'lD PENGlLS, tlLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENf'IL CASES IN SILVER AND IN 
GOLD, STA'!'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , N ew York, N .  y, 

Manufactory Established 1 701. 

M IC H IBAN COLLEGE OF M I N ES 
A State technical school. 'Practical work. Special 

facilities for men of age and experience. Elective sys­
tem. 45 weeks a year. Non-resident tuition $150 a year. 
F
'B'

��a��1:D�:�':iH, PreSident, Houghton, Mich. 

THE CmCAGO DRAINAGE CANAL.-
Description of a. great enll'ineerinlC work undertaken to  
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CAN SUPPLEMENT. No. 1 017'. Price 10 cents. '110 be 
had at this oftice and from all newsdealers. 

Tho TYDOwritof 
EXCHANGE, 

It Barclay St. , N ew York. 

156 Adams St. ,  Chicago, 

38 Court Sq. ,  Boston .  

81 8 Wyandotte Street, Kansas C i ty, Mo,  

�'1;-i'll�a"::'� you from 10 to �e�=y�nu�lJi�;;.��ers 

THE TIN PLATE INDUSTRY IN THE 
United States.-An interesting paper. showing the ex­
trnordinary development of t h e  tm plate industry in 
this country, and the serious competition into which it 
is now enterina- with the British industry. With 18 illus­
trations. Contained in SCIEN'l'IFIC AMERICAN SDPPLE­
MENT, Nos. 1019 . 1 0�0, 1 021 ,  10�2 and 1 0�3. 
Price 10 cents each, or 50 cents for the series. To be had 
at this office and from aU newsdealers. 

H A R DT M UT H ' S  DRAW I N G  
PEN CILS 
AND 

CO PYING 

�� ��Ir.es�v���c:A�c�t.::,��
a
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man, enldneer, copyist, � h ·  . 
clerk., and everyone using .0 "  t.,"'" 0 or penetls, should try the '''' 

Once triM" always used. thereafter. For sale by all Sta.­
tioners and Artists' �Iaterial Dealers. g Sample free 
f�'fW:��lio�:t!!»llr�Ji;oJ:,: y ::rk�

mporters, 

Experimental Science 
By GOO. M. HOPKINS. 

1 7th Edition Revised and Enlarged. 

lene number ot the SCIEX'l'IFIC AMERICAN SUPPLE­
MEST, describin�. With fuB i l l ustrations. the most 
recent. simple. or home made and commercial apparatus 
for Jreneratm.c acetylene on the hu�e and smal l scale. 
rllhe gIL8 as made for and used by the mICroscopist and 
student i its use in the mallie lantern . 'l'he new French 
table lamp makinll its own acetylene. Contained in 
SCIENTIFIC AM.RICAN SUPPLEMENT, No. 10;;' .  
Price 10 cents. '1' 0  b e  had a t  office. 

840 pages, 782 fine cuts, substantially and 

beautifully bound. Price in cloth, by mail, 

SCREW - CUTTING DIE HEADS $4. Half morocco, $5. 
SELP·OPENINO and ADJUSTABLE. This splendid work is up to the times. The die head on the market. ad- . " others." viz. : It gives young and old somethmg worthy of 

more , thought. It has influenced tbousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable bim to comprehend the great im-

EUROPEAN AGENTS : j  provements of the day. It furnisbes sug! 

Th B k f Id H F ' lt gestions for hours of instructive recreation. e er e e ouse I er. I The onll/li'Uter Re1l101Jing TvPlurid and Cholera Send for illustrated circular and 
BaCilli. TlI8ted and Indorsed by many complete table of contents • • • •  
leading authorities In Europe and Am­
erica. It gives a continuous 1Iow of fil­
tered water, ahsolutely free from germs. 
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MUNN & CO. ,  Publishers, 
eyllnder. Cylinders can be sterilized by 
bOiling tn water for one bour. �end for 
�ii������ l'JJ"iAa� ��.� ':�kiC:�: 
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Office of the • • • 
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O S BO R N 'S 

Pr�l�e�tar' I Fie1� Book ,d �ui�e. 
TIDRD EDITION. JUST BEADY. 

Tbe Pro.pector'. �'ield Book and Gnlde In the Search 
��iI:�d��e ��I �t1fo"'b��� °l� �e�'i.'v�:;:': Third edlilon, revised and enlarlled. 295 page •• l2mo. 

P'" Price ,1.50 l>y mail, free of postage, to an'll addr ... f.n tile world. 

ui� tllPr.f,rt¥��� gr�;::'��f:�
t
[;;:e:bo'vf':;f,�":'.'!l 

free to any one in an'll part of tile world who will- furnisll 
his addreBSa 

P'" Our New and Re"ised Catalogue of Practical and 
i�:� ��.: ev�fn.�h

a
�1 sg-�;:"�"e;�'t:3;� 

Arts, .ent free ana free of postage to any one f.n any pan 
of t/ie world wllo will furnisll 'US witli llis addr .... 

H E N R Y  CAR EY B A I R D  & CO. , 
I NDUSTRIAL  PUBLISHERS, BOOKSELLERS 6. IM pORTERS 

8 1 0  Wal nut St., Philadelphia, Pa" U. S. A. 

RtadV Stpttmbtr Ist.,-----

M A G I C  
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY 
ALBERT A. HOPKINS. 

WITH .AN INTRODUCTION BY 
HENRY RIDGELY EVA.NS. 

Over fJ()() pages. Over /,JJQ iU1I8trations. 

This Is a new and nnlque work on magic art. It con­
tains expose. of the .Ielght-of-hand feats and 
illusion. of the mo.t lamous conjurors Of modern 
times. It I. profusely Illustrated with over iOO 
engravings. The subjects treated Include Intere.t­
Ing Biographle. of Celebrated Conjurors, the Mys­
teries of Modern Magic, Ancient Magic. Science in 
the Theater. Antomata, Curiou. Toys. and Photo­
graphic Dlver.lons. Tbe very late.t development. 
In each line will be given. Thu •• under photograpby 
the projection of moving pictures Is taken np for 
the flr.t time In book form. 

An Illustrated circular of thl. work is now ready. and 
will be mailed on request to any part of the world. 

TIle book will be sent. postpaid, on receipt of $2.30. 

M U N N  & CO. , P UBLISHERS, 
3 6 1  BROADWAY ,  N EW YORK C ITY. 

M O D E L  W O R K  
We are prepared to assist the trade and Inventors In 

IIOlvtng mechanical problem •• also manufac­turing model. and 8toCl<. 
CENTURY MACHINE CO., 5 7 6  W. Broadway, New York 

Complete outllt of modern machinery and tools. 

; 'WOO D E N T A N KS. _. '. : . : :
. .
.

..
. 
I For Railroad •• Mills and Manufactorie •. , .: . . ,,:' Builders of Steel Towers and Tanks. : ." , .  La. Red Cypress Wood Tank. a specialty. 

. . 
. 

W. E. CALDWELL CO .. 
217 E. Main t!treet, Louisville. Ky. 

Twelfth EdUtfm Now Beady. 

THE SCiENTIFIO AMERIOAN 
CYCLO P E D I A  O F  

Receipts, Notes and Queries 
1 2,500 RECEIPTS. 708 PAGES. 

Price, $5.00 In Cloth ; $6.00 In Sheep ; $6,60 in  Half Morocco, Postpaid, TH IS great work hils now been on the mar· ket for nearl� six years, and thedemandforit 
has been so great tba.t twelve edi­tions have been called for. It 1s entirely distinct from the ordinary receipt book in being thoroughly up to date. 

The work may be regarded as the product of the studies and prac ti cal ex­perience of the ablest chemists and workers in all parts Of�
:
�
t
!
h
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e
��f����] world; the value, ,------, .. -

J titutifit �mtri,au. I I I  

Switch, M. F. Finnerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.655 
Switchboard system. central oftice, W. S. & E. M. 
SWi�t

r:i.��aiii8·m: auiOiiiaiiC; ::I: Ei: Trion.: : : : : : :  �i:;gg 
'.rable. See Extension table. 'l'able. N. Bartelle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58'i .518 
�:r.:�l�;..��� �rJ��Mf.:,t;�����: : : : : : : : : : : : : :  : : : : : �+:� 
'l'elegraphy. F'. M. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.336 
'l'elephone central station signaling cirCUIt, G. K. 

'l'hompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  587.467 
Telephone switchboard apparatus. C. E. Scrii>-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o • • • • • • • • • • •  587,406 
Telephone .witchboard .ignal. C. E. Scribner . . . . .  587.405 
��l�m�� �::���it����.a���h�:,�d���.���: : :  �:� 
'relephone transmitter. O. Moran . . . . . . . . . . . o . 0 . 0 .  bSi,b93 
Thermal results. apparatus for producing. H. 

Sanche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,612 
Thill coupling. A. C. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.440 
Thill coupling. antirattling. W. Abraham . . . . . . . . .  587.355 
Thill support. J. C. Colfee . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.6« 
Thread cutter and addreSSing device for spools, W. H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.414 
Tilter. ves.el. H. Wittmann . . . . . . . . . . . . . . . . . . . . . . . .  587.417 
�t�:t 

a��Y�I��iW. ��?3���.����.'. �'.�: .������ '. 
'
0 : : �:m 

Tire. elastic, B. H. Chameroy . . . . . . . . . . . . . . . . . . . . . . .  587,544 Toy, E. A. Bondurant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.423 
��:�D.a�:� t��lTo�1 ;�:fW!���.

t
:;�Yiet . . . . . . . . . . . . .  587.6(5 Trellise., means for fastening vine. to, T. J .  

�'orde. . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,365 
�����

r
:r. t/tD.�e�?��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� 

Trunk, F. J. Palica . .  o . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 587,488 
�����r!�

s
.
c
c����·li�int�!��GiillS:: : : : : : : : : : : : : :  �:�� 

��f;:.r��'tb������
e
: �:.�: .����:.::::::::.�:�: �:� 

Valve. combined high pressure throttle and reo 
Val��C���' �c�cii���· 'e�gi�es:' overpa'ss: 'O:' "J: 587,670 

Mellin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  , . .  587,505 
�:1!�: :l�'i�g�w���8�S��'1.:iii ... : : : : : : : : : : : : : : : : : : : : :  �:� 
Vaporizer, A. R. Miranda • • • • • . • . . . . . . . . . • . . . . . . . . . . •  587,371 
Varnish gum, manufacture of, J. TOdd . . . . . . . . . . . .  b87.345 
���i�l�.

b
f';,

a
:r

e
wte!ie��Y.'�: Wiiidie: : : : : : : : :  : : : : : �:= 

VelocimeterdC Tornberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.498 
Velocipede. M. A. Lil\r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.318 
�:�

c
l�:g�?

e
rka�d . .  ����: : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Voting booth and registering device, C. A. Evans 587,54:7 Washer. See Bottle washer. Washinll machine. ,J . D. Locke .. . . . . . . . . . . . . . . . . . . . .  587.447 
������e�:�ft�g�·�·. I,t:�":briei: : : : : : : : : : : : : : : : : : :  �:��� 
� :;';," l:.f�;..�iI��i;;r: Ii: i;icihOmbe;g: : : : : : : :  : : : : :  �:m: 
Weillher, automatic grain. A. & J. H. McLeod . . . .  587.680 Wheel. See Bicycle wheel. 
Wheel, E. Grlmtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.007 
�1��::',!

ll
s"fo�

e
�::fe'!!.:;��d�u:,i.�I':;.eVi: F: j' oiiri: 51>"
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Wi::���S: . 
etc:: 

. davle'a . to'r ' insuring ' closing' 'of: 587,
585 Lurye & J.Jewis. . . . . . . . . . . . •  • • . . • . . . . . . . . . . . . . . . . . .  587,591 

���!::�I�t::��;�ti'!r'�:��h�. O. Amsler . . . . . . 587.293 

Wrench. Jansohn & Minhinnlck . • • . . . . . . . . . • . . . . . . •  587.529 
f:a';.�

c�.;Ja!tii�p
�nd . ·a.so;iiriii · apparaiii.: 'ii: 587.62� 

Tauszk
ij 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,6\9 Yoke coup Ing. neck. C. Shuman . . . . . . . . . . . . . . . . . . .  587.513 

DESIGNS. 
B

�
e. D. A. Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'7.451 

R:�hnt'f.���.Gp.�ei�����: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
�:lre�e�,'1�!; Pcir ���c:tamp: Vi: G: 'Dodd::: : :  :.: �:�� 
1��:l::�8�:t:l

l
moiini.· foi-:'F: Vi: ehe.son.: : : : : : :  �:irs Bicycle chains • •  Ide plate for. E. C. Fletcher . . . . . . .  27.465 Box or can

'B
A. Cameron. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  27.458 Carpet, W. . Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.�96 

garri
� 

jack, P. Lanouette . . . . . • . • • . . . . . . . . . . . . • • • • •  2'7.473 

cfeck ook. H. H. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . 27.476 
evis, C . . M. Jarvis . . . . . . . . . . . .  0 • • • •  0 • • •  0 • • •  0 • • •  0 • • • 27,.00 

&�:ik �::a��ao���I,t .. s�e.l�rnii 'toi-"F: 'T: 'Pari-iii �:� Coin actuated wheel •. casing for, J. C. Carter . . . . . .  27.481 Communion cUP. individual, H. G. Husted . . . .  o ' 0 '  27,(55 Communion cups receptacle for. H. G. Hu.ted . . •  27.454 
Door fastener. J. D. Decelle . . . . . . . . . . . . . . . . . . . . . . . . . . 27.�77 Fuel. E. B. A. Zwoyer . . . . . . . . . . . . . . . . . . . . . . . . . .  27.483. 27.0184 Glass ves.el. J. D. Bergen . . . . . . . . .  � . . . . . . . . . . . . . . . . . .  2'7.457 

r��tia';,":.
e
!t�: �: :o'i�iii: : : : : : : : : : : : : : : : : : ·  : : : : : : : : :  �:W; 

�';,�:��f,:;��i��'a.J id����3.;: : : : : : : : : : : : : :  ::�'.�� .�� �:� Oil can. A. �'. Wollf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'7.462 Pedal hub. T. Curley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.463 Plane body. J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,474 Range. ga., M. J. Willi .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.485 Reamer drill. P. Feen� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.475 
:c".S:s�i�;i'i,�eI;,�:,.�ig�':!:: Vi: N: ·Peioiii": : : : : · · · �H� Slate. B. McConnellogue . . . . . . . . . . . . . . . . . . . . . . . . . . .  : : :  27:461 Spooos, etc., handle for, C. Silber . • . . . . . . . . . . . . . . . . . .  27,452 S�ay. dressif. W. Lublin . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  27.4� ��;: Ii li>el�.������: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m ,!mm nil. S. Friedberger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.495 
�����li, �·l�'h';;e������� �'. �: .�����::::::::::::�: ��:� Wrench, S. T. Frea .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.�n 

TRADE MARKS. 
Apparel, men's wearing. W. 0. Loftn. &; Company 30.453 Bicycles. Penn Manufacturing Company . . . . . . . . . . .  30,476 �o�i. and sboe •• C. M. Hapgood Shoe Company . . .  30.4.';2 

B \t er. �lg
6
n Creamery Company . . . . . . . . . . . . . . . . . . .  30.'73 u er, c anna & }4"raser Company • • . . . . . . • . • . • • •• ao.481 Catsup, vinegar, preserves, jellies, table sauces pickles. chow chow, pepper sauce, olive. ana extract�. �'laccu. &; Elhott Company . . . . .  : . . . . . .  ao,m Cereals, drIed fruit, corn starch, spices and bat:-in� powder. Mitchell. Fletcher It Company .. . . .  30,462 ChemIcal substances for sanitary purposes, Gas Light and Coke Company . . . . . . . . . . . . . . . . . . . . . . . . .  !JO,457 Colfee compound. Javarye Colfee Company 110;469 Colfee sub.titute. E. C. Blum . . . . . . . . . . . . . . . . . .  : 

. . . . . .  
00 470 Confection used as a breath perfume. Weld COm: • pany.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !JO,480 C,?rsets. dress .hields� and walsts, H. J. Lyon.::::: 80;478 Dietetic compound ox hlghly Dutritive .ub.tance, 

D 
F. W. R. Eschmann.. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  00.41'1 

Jl:'i'Ii Maypole Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . OO,tM 
E

8. enware, S. A. Weller •• • • • • • • . • . . . . . . . . . . . • • • • • • •  80,463 mblems. badges. and jewel •• and boxes or pack-ages containing same, D. A. Reese . . . . . • • • • • • • • •  80,4:77 
g�'.:::rri'r��·I�Y:::I�e[!f����:::l �:::fE�::lder Ocim: 30.483 
Ins����;de 'for ' pouiir;;.· .to·cik; 'and 'vegetaiioii:i: 30.482 J. Bal!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00 480  L .. ntern • •  cycle, H. Riemann . . . . . . . . . . . . . . . . . . . . . . . .  00;475 LIDlment for mternal and external use, J. A. .Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . 00,450 
Malhng case •• Improved Mailing Case Company • •  80;'74 
Oat. and oatmeal. rolled, Mu.catlne Oatmeal 
Re��:::�:

n
;;;; . gout' 'and' riieumatiSiii.· ii:: J: ben: 00.4n 

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00.454 Rubber packing. W. J. Gorham . . . . . . . . . . . . . . . . . . . .. . 00.465 Salves, S. D. Harding .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. .... ....  00,456 Scale •• weighing. ComputiDll Scale Company . . . . . .  80;464 Shoes, hIgh cut men's or women's, Portsmouth . Shoe Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !JO,479 Soap. H·O (Hornby'. OatmeaI\ Company . . . . . . . . . .. 80;46'7 Soaps, perfumes waters, powders, and COBlD.ettcs toilet. Court Perfumery Company . . . . . . . . . . .. . . : 00.458 Starch. laundry .. E. R. Durkee &; Company . . . . .... . 80 488 Whisky. W. H. �ones &; Company . . . . . . . . . . . . ...... _ m:459 

PRINTS. 
.. American Beauty" (for cigars), American Litho· graphic Company . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 58 

KRAFTUBERTRAGUNGSWERKE RHE I NFELDEN . ��:�YO�Olh�h:hVJ�����e o�!h��: 
l ti,NOO H. P. NOW A VA I I ,A BLE, '1'0 HE INC ltEA S �;D TO ao, ollo I\ . P. Tbe Compan:r I. In a po.ltlon to let electric energ:r at exceptionally cheap rates and on tbe mo.t favorable term.. Tbey also olfer to applicant. wi.hlnll to establish them.elve. near the works, .ultable land on either the German (Radish) or tile Swl .. . Ide of tbe Rhlne, ln tile vicinity of Important railway lines. Cheap labor. 

For furtller f.nformaUon please address '.l'he MaDqer, Kraftubertragu n g swerke. Rhei nlelden, Switzerland. 

STORAG E BAT TER I ES  
T H E  WILLARD BATTERY C O ,  C L EVELAND , O . �� ... . I 

.

. 
�� !:!te

l
��8IlI-W:�!= �I! -- - , proveO automat c copying machine. 

'I . •  � P'" Send for flIUBtrated c(rcular. 
' I.  • JOHN H. A N D ERSO N ,  

• Dto Monadnock, CHICAGO. 

LEHIIH PREPARATORY SCHOOL Be.t recommenOatlons. "i'"ouDll men are 3,f'iP,ared for 
�t�1g8v�:'I::::�y111���.;d�r[.<l·0���: .ch���Ct�-:.; been admitted to Unlver.ltie. during the past eighteen years. For P"W�Ill�IN'd'il. �h.D., Bethlehem, Pa. 

DRY BATTERIES.-A PAPER BY L. K. 
:��\:ea�::a..% °ld�� c6����te:le'ir;,.���°'1,'i.'ttm' Bryan's battery, Koller'. battery, and tbe emclenc:r of 
dry cells. With three illu.tratlons. Contained In SCI­
ENTInc AMERICAN SUPPLEMENT, No. 1 001 . PrIce 
10 cent.. To be had at thl. office and from all new.­dealers. ldU Need "SPECKS" send to 

P. E, Bailey, for Optical 
, Catalogue, Sample Case F�EB 

witb O .. tfit. P. B. Bailey, 
271 Wallaab A"e.taO,�bic:a.o, , IlIi1Jois. 

rI I CA WAS H E RS 
For all mechanical U.P.. Perfect In.ulator •• Samples and quotation. furni.bed. 

A.  O. SCHOON MAKER, 1 68 Wil l iam Street. New York. 

COLD SAVED bl' sending for my 1 897  Ca.t&. IDglle and Discounts on Architectural, BliIldlngd. Mechanical, Electrlca� Sclen-
ttg�'Focl.e���eNew fori 

CAUSE OF LUMINOSITY IN THE 
Flames of the Hydrocarbon G:tse •• -By Prof. Vivian B. 
k:��,:. ton .l.��o���tt tlb':r��';'�D����h oih'l, a:t;�g,[r::;;; flames is due to the localization of tbe he .. t 01 formation 
g�::.

t
���rt��:. 

t,!t:dcr�:����2 �1�gNtg.r..�z��r�. bM�� 
tal ned In SCIENTIFIC AMERICAN SUPPLEMENT. No •. 101� and 1 0 1 3 .  Price 10 cent. each. To be had at 
this oftice and from all new.dealers. 

Wbittball Ctrminal 
NEW ENTRANCE TO NEW YORK CITY 
VIA B. & �.-Unequalled Facilities. 

Whiteball Terminal. the new entrance Into New York 
City. opened for buslnes. by tbe Baltimore and Ohio 
R.R. on Monday. Jllly 19, Is the mo.t convenient station 
to and from all parts 01 New York City and Brooklyn. 
Tbls terminal Is at South Ferry. east of Battery, and 
from It. under the same roof, direct connections are 
made with train. of the Second. Third, Sixth and Ninth 
Avenue Elevated Roads ; Broadway, Columbus and 
LexIngton Avenue Cable Line. ; East and West Side 
Belt Line. of horse car. ; South Ferry. Staten IsIsnd 
Ferry, Hamiton Avenne and Thirty-ninth street 
(BMokIyn) Ferry. 

Ask for tickets to New York via B. &; O. and save 
tnoonvenience. 

D. B. MARTIN. J. M. SCHR YVER. 
Mgr. Pa ... Trame. Gen'l Pas •. A�ent. 

How to Build 

PROPOSALS. 
u S. ENGINEER OFFICE. ARMY BUILDING. • New York, July 25. 181l'i.-Sealed Proposal •• ill Triplicate, for construction of riprap wall on eastern beach of Sand! Hook. N. J .• will be received here until 12 
M .• Aug. 25, l8I1l, and then publicly Qpened. Informa­tion furnl.ned on applicatiOn. WILLIAM LUDLOW, Lieut. CoL Engineers. 

WE BUY '·A TENT"', .mall novelties. f:olum­bian Novelty Company, 766 Broad Street, Newark. �. J. 
Manufacturer'. Allency wanted. Have capital to open .how room. J. C. Meredltb , 266 Dearbrrn St., ChlCSllo. 

FI LM S For the Best Projecter.cope or Kineto-
�&yt�i��o�"Iv���e� B�o:f�1.'1r��: 

Expe ri m ental ����T�t=:.�e6i��f:-.,?J'J���: 
EMPmE NOVELTY WORKS. {02 E. 30th St., New York. 

I CE �1Cd!m::.\ ���rn�:r.Dlil'Ii:�eI!��" 
MFG. CO . •  899 Clinton Street, Milwaukee. WI •. 

MODEL AND EX PER IMENTAL WORK 
DralUlhtiDII. Pattern Work, Special Machinery etc. S. P. Denison, 143 Center St .. New York City 

Experimental & Model Work 
Otn. .aM  ad vice  free. Gard am  &; Son. 45-51 Ro.e St.,N. Y. 

STRONG CASTINGS. QUI(I< OELIVERY. 
PATTERN WORK TO ORDER 

ACME MALLEABLE IRON WORKS .BuFFALO .N.V 
WASHINGTON, D. c., Bils. Building. 

Bliss School of Electricity 
The only Institution teachlnll practicai electrical enllin-
���"fes��'::

i
6�be��'Eat

�iw':,�g��n�p�f��r�J: 

SO VEARS' 
EXPERIENCE. PATENTS 

TRADE MARKS, 
DE810 NS, 

COPYRICHTS &c, Anyone .ending a sketch and description may quickly ascertain, free, whether an invention i8 
probably patentable. Communication • •  trlctIy confidential. Olde.t SIIency for securing patentll 
In America. We have a Washingl;oli omce. Patent! taken through Munn &; Co. receive 
� notice in the 

SCIENTIFIC AMERICAN, beantlfnIly Illustrated. larllest Circulation of anY_8clenttftc journal, weekly terms 13.00 � year; lUll six months. SpeCimen copies and HAND BOOK ON PATENTS sent free Address 
M U N N  & CO. , 

361 BroadwllY, New York. 

"HEAVEN AN D HELL" From thing. heard and BeeD by EMAN-
UEL SWEDENBORG. The grande.t. mo.t Interestinll. and Instructive book ever wlittenon tbe subject. More 
can be learned ahout gennlne relillion and the future 
1I1e than from whole libraries of other book •. 4.'>3 pages. 
i'f1,�k,� (,�e:t".:'::�PJt?fp����!j,bi�.d���SS W 

M. H. 

a 
Tho.e intendlDll to build will lind the very best practical .ug· 

gestlons and example. of Modern Architecture In the handsomest 
Architectural Magazine ever pnbli.hed 

"The Scientific American 
Building Edition . "  

Each number Is illu.trated with a Colorea plate and numerous 
band.ome eDIIrBvlng. made direct from pllotouraphs of IrnUdi1li/s. 
together with interior views, tloor plans, description. cost, locat.i.on, 
owners' and architects' names and addresses. The illustrations 
Include aea.shore. southern, colonial and city residences, churches, 
schools, pnbllc b\1ilding •• •  tables. carriSile hou.e •• etc. 

AU who contemplate building. or ImprOV1D1l home. or .tructure. 
. .  of any kind, have In this hand.ome work an almo.t endless series of the latest and best exantples from which to make selections, thus saving time and money. 

P UBLISHEn M ONTH LY. SUBSCRI PTIONS $2.50 A Y EAR. SINGLE COPIES 25 CENTS. 

FO� �� �t �.n�w: ��are. MUNN " 00'1 Publishers, 36 1 Broadway, New York 

© 1897 SCIENTIFIC AMERICAN, INC.
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�ilverti$ement.$. 
ORDINARY RATES. 

Insiclc Pa!re, each insertion, - ,.11 cents a line 
Back Pa!re, each insertion, - - ,1.00 a line or For slnne class.. oj Advertisements, Specfal tmd 
Higher rates are reqwiTe<i. 

'l'he above are cbarlles per agate line-about elll"ht 
words per line. This notice shows the WIdth of the Ime. 
a!ld is set in agate type. Enjlravlngs may head adver­
tisements at the same rate per agate line, by measure­
ruent. as the letter pres.. Advertisements must be 
received at Publication Office as early as Thursday 
momlnll to appear In the following week's losue. 

One secret of Columbia superiority lies 
in the infinite care taken to bring all the 
features into harmonious relation. Well 
rounded and thoroughly adjusted in Its 
smallest details it may be examined with 

m i n ute scrutiny, 
with certainty of 
f i n d i n g  construc­
tion t h at is n o t  
equalled n o r  even 
approached. There 
is b e a u t y  a n d  
strength i n  every 
line. • • • • •  • 

1896 CollUllblo, S6O. 
HARTFORD BICYCLES, 

$50, $45, $40, $30-
POPE MFa. CO., 

lIIrtford, CoaD. 
Catalogue 

free from any 
d e a l e r; by 
mail for one 

1t����'i.":
l
rFn,�.

sto
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f
ir�� "lr���S�;�� o�f�;cr.f. 

to
�g: 

Rbone-shaker " and its successors. The tricycle. The 
modern wlleel. Cycle buildinll a science. POints of im­
provement. The pneumatic tire. A band and foot 
cycle. With 9 illustrations. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. l O I 'l .  Price 10 cents. 
To be had at this office and from all newsdealers. 

Computing Figures 
mentally is probably the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as qnick, in· 
sures accuracy and reolieves 
all mental and nervous strain. 
Why-tion't you get one ?· 

Writ. ,or Pamphln. 
FELT " TARRANT MFa co. 

82-58 fLUNG •• • T •• CM.CAGO. 

T H E PAR K  S P R I N C  SADDLE .. UNEQUALED FOR EASY R I D I N G .  
With the ParI< spring, the rider Is relieved 5if*from Injurious jar, which Is the 

A TRIAL. only unpleasant feature abont 
FREE . cvcllnll. On rece�t of price, we 

suitable for yonr wel::'�, �W, tS.:
n
lrl�Il�:

s
�l r����� 

Ing It after a week's trial, If. not entirely satlsfacto
�

; 
��N ���:.l':�e"r�:3�g��

e
���R�f�C:ll;;�":J�ee� 

p:;f�{:rs�""� �.
e
iI'iIl)oHn&mlJ'b�: 'T':.'l':do, e8hf�: 

1If'- Elm£TDILI!'l.W�:fN� 
• (,II. TRY, ... C·H·aULV- g  Co. • " II- rrHOfJOX" C HICA50.'llL·u·s·.., 

Farm e rs ������I� are appreciating the 

.� Charter Gasol ine Engine, 

_ Stat
�':f1.��ct��

bles, 

PROOF. by addressing 

Charter Gas Engine Co. STE\rIJt,
S

iLL. 

HOISTllfG EIIGllfES 
m'!:!*W��i rt�?,Itlr�rE 
0 1 1 . .  Botll Friction and 
Geared Hoist, from 10 to 50 
H. P., for ltline". Qual" 
1oi es, DocklJ. etc. Great 
SavinI< over steam. especially 
where wood. coal or water 
are scarce. Send for catalog. 
Guaranteed fully. State size 
wanted. Address Weber 
Gall and Gaso l i n e  En­
!rine C o  .. 400 S. W. Boulevard, 

Holt zlI.pffel. A full descrtDtion of this interesting pro­
cess Imd of the apparatus employed : with · a di8CURsion 
of its capabil ities and present and future a.pplications. 
With 8 il Iustra.tions. Contained in SCIESTU 'IC AM I!:H.­
lCAN SUPPLEMENT, No. 1 01 O. Price 10 cents. '110 be 
had at this office and from all newsdealers. 

J titutifit !mtritIU. 
ST EA M YAC H TS, N A P H T H A  LA U N C H ES 

M A R I N E  E N C I N E S ,  
WAT E R  T U B E  B O I L E RS. 

The Largest, Most Modem. and Complete 
Yacht Building Plant In the World. 

Send IOc. in 8tamp8 tor lUmtrated Oatalogue .. S. A." 

Gas Engine & Power Co. and Chas. L. Seabury & Co. , Consol idated, Morris Heights, New York. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Diseaee.-By G. M. Hammond, M.D. A val­
uable and Interesting paper In wllich the subject Is ex­
Ilaustlvely treated from the followlDjl standpoints : 1. 
The use of the cycle b;r persons In health. 2. Tbe use of 
�::;I��".&W ��:��������

e
�0.cf3t'i�

ed
J:.lc�cl�Nc�:l� 

To he had at this office and from all newsdealers. 

At I p '  Bicvclet, W atcbel Gun., Buggie. H 'I1'De .. ' 
SeWlllg llacbinH Organ •. fl&J1o. Safell,Tooll 

-4 rIC D Seal. or !\ll Tarietiet �ltd lO'1O other.rUcle. U Lhta free CHICAGO 8(:,u.. LO . ChIC�KO 1 1 1 .  

The Automatic 
�Neostyle 

r,
roduces 2,000 perfect copies ---==-"'''''' 

t���w�{�g�
r
��le':����l�� 

ute. The machine Is easy to 
operate, a8 nearly all the work Is done automatically. Refer­
ences to leading concerns now 
ustDil it. 
NEOSTYLE CO.,  96· 1 0 2 Church Street, New York City 

We make our 
"P IONEER" 

Tube of 
Fifty Carbon 

Steel 

MANUFACTURE 
very comprehensive article !llvlnll the det"lIs of con· 
���'G:�� o�����ln�

r
\ri

f 
S���",.�::gC�:':ER��� ���: 

PLEMENT. No. 90S. Price lO .cents. To be had at this 
office and from all newsdealers. 

WEIGHT J'OB WIIIGHT in a Bicycle onr FIFTY CARBON Steel Will las� so long 

and TWENT Y.FIVE C A RBON Steel Will last only 80 lonll" • • • • •  
NOTE T H E  F U L L  I M PORT OF T H E  PARA L L E L  L I N E S .  

The comparison which they jlraphlcally mal<e Indicates the result of the prolonged investlga. 
tlons of the most practical eJ:jlerts of the worlel. 

Tbat the tests In our own laboratorY corroborate tllese results Is merely so mnch to Its credit ; 
that the same Is true of actual trial on the road equally proves the �rlal to have been made In 
bicycles of correct desljI"D and constmctlon. THE FACT REMAINS. 

The mar.nn of safety is greatly Increased by the use of this tnbe. Every bicycle manufacturer 
should use If; every dealer shouid Insist on havlDjl It ; every rider should demand It • 

Send Jor Oatalogue. T H E  POPE T U B E  CO. , HARTFORD, CON N .  

SIW1P!CKING . 
Boiler Coverings, Millboard, ROOfing, 

Building Felt, Liquid Paints, etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS M'F'G CO" 100 Wil l iam St.. New York. 

J E SS O P 'S ST E E LTHB\�\RY 
f O R  T O O L S ,  S AW S  E TC.  

W'!! J E S S O P '" S O N S  L: �  91  J O H N  5 T.  N E W  Y O R K  

DENSMORE 
The BALL-BBA�INO Type-Bar Joints mark 

era In Typewriter Construction. 

OTHER SUPERI ORITIES R��lI\DWIK" 
ESTABLISHED : � � 

LIGHTEST KEY .. T O U C I!!_ hecause i 
of tbe vompound .. 
Levers. G REA 'r· 

E�T S P E E I I ,  
because of the 

Convertible 
�:�ement. 

MOST CoNVENIENT PAPER FEED, because of 
the Unique Paper·Flnllers, and Ease with which 
Platen Is Turned to Sbow Wrltinll. 
BEST FOR BOTH CORRESPO S DENC)'; AND MA"I. FOLDING, becanse of the Instantly Interchange. 
able PMntinll Cylinders. 
i������r;r����'l¥.l�. '�s,;"t':;':';;:lA'a� 
Jrlnn Leading Ooncerns. 

Densmore Typewriter 00. �!� �::�!f!.' 

DaYton £omblntd 
64s and fiasollnt Razor Steel GIVE AMERIOA A OHAN C E  �or�:�

nc
:ith

O
Ubr��:� � -l - can make a better tool tban 

IllDorant labor. Tbls cut shows 
our three blade knife, hand forg-

Manufactured by 
T H E  DAYTON 

1 15  ICE AVEN UE.  

€nglnt. 
2 to 60 H. P. P- Catalo(J tree. 

Bvery Bnglne Ouaranteed. 
GAS E N G I N E  " MFG; CO.,  

DAYTON, OH IO, U.  S. A.  

. - p , /  ; '�- � , .... -I � 
, _ _ _  �_ . I, ' 
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Stronll jack knife, liOc.; shop 
�n�ft'i:w 2 .�!:,�:g: ��tite.l'°=��; '1.50. Stronll, 7 In. sheSIs, 000. 

Send for free \IIus. List and " How to Use a Razor." lll A H KR & G ROSH (JO.,  40 A 1St .. Toiedo, Ohio 

(ribUnt � BitYdt 
Tested and True. 

The Easiest Runninll' Wheel in the W orlil. P- Send Jor Catalogue. 

THE BlAO'K M FG.  00. ,  ERIE,  PA. 

Tmptrial Darning matbint 
:r��\l:,�
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1��l,"':lc��I:osP���� 
success and the 

re
eatest addition to :��r�':n';;��I<�� edO�:

v:�:
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e eyes 
with that tedious old·fash. 
loned way of pICking up the 
stitches. Send 25 cents In 
:���fn��IE

o
��':.

l
e�

0
��eew:,1 

al!&.
c
A�W�lf Wi'k�!iB: lIlii •• 
All In.tructions and 

samples sent with maclline. 
Standard Novelty Co.,  Dept . S , 1 0 1  Beekman St. ,  N. Y. 

I M P ERIAL BALL BEAR I N O  AXLE 
A written guarantee with each set of  axles. 

97 PATT E R N  

BALL BEARING AXLES AND RUB-
ber 'l'ires.-A paper read before the Carriage Bnllders' 
National Convention, Phlladelpllla, October, 189i, sbow­
Ing the advantBl(e to be derived from the nBe of ball 
bearings and pneumatic tire> In road veblcles. Con· 
talned In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
99'l, PrIce 10 cents. To be had at tills office and from 
all newsdealers. 

FISOHER'S 
C l ROLE 
D IV IDER AND AN GLE PROTRAOT 
£h

h
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I
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means ol(tl1e pOints1 which are marked 16 8 "  and " 16.'} I Is a very nseful and Llme·savlnl< novelty. 
ti�r;:�r;!I.l

n
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h
K'�i}'i\\i?Wi.k� ��s�it 't'6?; Mannfacturers, 44 Ann Street, New York. 

Motor controlled from bow. 
Valve movement. 12 to I. 16 
to 60 ft. Launches. Twin 
�'Th���:d
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eDjllneer or pilot required. 
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gr Gasoline. nsed. No dlsallree· 

able vibration. P- Send 10 cents in stamm 
Jor 1897 Catalogue. 
It. Jersey Av., Jersey City, N. J .  

POWER 1 POWER 1 POWER I 
Fifty per cent. Increase at no additional expense. 

VICTaR VAPOR EIBIIE'. 
LOCAL AGENTS WANTE D .  

Steam and Vapor Launches 
Row and Sail Boats. 

Send fo';,��t����
e
".i

. 
Specify . 

. THOI. KANE a. DO. . . . 
64·66 Wabash av. ,  Chicago. . 

This be
���:'

in
�e

8
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r Horse 
WEBSTER � actual horse power 

GAS E NGI NE 
for ftlllO, less 10% discount for c8sh. 
�i'��s�'i.:�::,!i'i.�.an,';,�t>��J'l��.; o�

u
lM 

therefore we can make the
a8

rlce. 80%-

�a��
r
f��lr�':,':tG:a����. a pounds. 

P- Write tor Special Oatalovue. 
WEBSTER M ' F ' G  C O . ,  

1111' West 15th Street. CHlCAGO. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec­
tro motor devised and constructed "Itll a view to as_ist­
Ino; amateurs to make a motor which might be driven 
with adYantage by a current derived from a battery, and 
which would hava sufficient power to operate a foot 
���hW[tt

n
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ICA" SUPPLEMENT, No. 64 1 .  Price 10 cents. To be 
had at this office and from all newsdealers. ----

ANTI RUSTIN E I ' r� \( ' I I ' " I t , , , 1 
_ 0 1 1  'l ',u h l l l t ' l )  

, t l l d  1 0 0 1  .. , 
G O L D I N G  & C O .  BOSTO N ,  MASS. 

PRINTING INKS 
The SCIENTIFIC AMERICAN I s  printed with CHAS. 

ENEU J OHNSON &; CO.'S INK, 'J'enth and Lombard 
St .. , Phlladelpllia. and 47 Rose St., opp. Duane, NewYorl< 
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