
A'VEEKllY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXIII.-No. 1'2"J 

EST ABLISBED 1845. 

A MODEL ELECTRIC RAILWAY 

PLANT. 

Trolley rai l ways are now so com­
mon t h at it is taken as a matter of 
course that they are all pretty 
nearly alike, and that all that is 
necessary to constitute an electric 
railway is a source of current and 
cars provided with motors for using 
the current; but while the funda­
mental pri nciples controlling the 
trolley systems of rail ways are the 
same on all roads of this descrip­
tion, there is It marked difference 
bet ween the recent roads equipped 
with first class machinery and ap· 
purtenances and the earlier roads 
upon wh ich the great problem of 
economical electric propulsion was 
worked out. 

We present to our readers an il­
lustrated description of a very com­
plete plant, located in New Haven, 
Conn. ,  and belonging to the Fair 
Haven and Westville Rai lroad Com­
pany ; in fact, the engines, ma­
chinery and general equipment of 
the road are so complete that we 
have ventured to ca l l  it a Illodel 
trolley railroad. 

We give a view of a portiOD" of 
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the road showing Westvil1f>, with 
West RoC'k in the distance, and an 
interior view of the power house, 
showing the engines, dynamos and 
appu rtenances. The, power house 
is located on Mill River, in New 
Haven. Seven l i nes of railroad are 
operated from this station, employ­
ing 38 open car�, 42 closed cars and 
3 sweepers. The combined lengt h 
of the d ifferent branches is 25 
miles. The power house is pro­
vided with three cross compound 
All is engines, each having a stroke 
of 36 i nches. The h igh pressure 
cylinders are 16 inches in diameter 
and the low pressure 30 inehes. 
These engines are operated under 
a steam pressure of 120 pounds, and 
make 92 revol utions a min ute. The 
pressure in the  receiver .between 
h igh and low prf:'ssure cylinders 
is 8 pounds; consequently the in itial 
pressure in the low pressure cyl in­
der is  8 pounds. The vaCIlUUl is  
27 inches or 13 pounds. 

Steam for thpse engines is gene­
rated by th ree vertical Manning 
boilers, another boiler of the same 
description being held in reserve 

(Continued on page 265.) 
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PREVENTION OF RUST IN WHEAT. 

Mr. E. B. Mayo, of V. Viellca. Coah u ila, Mexico, in 
a recent letter complimenting the SCIENTIFIC AMERI· 

CAN, wishes to know whether there is any remedy or 
preventive for rust in wheat. The prevention of rust 
and smut of oats and wheat has been made the basis 
of a series of special investigations and experiments 
by a num ber of inve8tigators, while the Division of 
Vegetable Pathology ill the Department of Agricul­
ture has particularly taken up the subject of smuts in 
oats and wheat. In Farmers' Bulletin No. 5 of that 

'l'IU{IUS I'Cllt 'rilE ,",CU:STIFIC AilIEIliCAN. division the experiments of the di vision, as well as 
p,�: �m: �{ie J;��l\������

h�' �:'s�,
a��:d

�r 
o
��x.:i?c;,·:::

:
::

.
:::::::: :s� a:l those made at the different State experiment stations, 

One copy.one year,to any foreign country belonginl<to Postal Union. <1 1111 are summarized, the different methods having for ob­
Remit by postal or express money order. or by bank draft or checK'. 

MUNN &- CO., 361 Rroadway, corner of Frauklin Street, NAW Yori<o ject the treatment of the seed grain, since it has been 
'I'll .. ,",cit'lIli1ic AIIH' ... cnn ,",nll,.lement found that infection takes place when the seed is ger-�: rs����!e'k���r �;?::�������:t�

n
�!ll1r�gt!�;' �::��YJfo�:�:�i�� m i nating, from spores which adhere to the seed when 

"ith SCIENTI>'ic AMERICAS. 'i'erm. of subscription for !SUPPLEMI<NT. this is planted. 
$5.00 a year, for the U. :So, f"anada or )lexico. $6.00 a year to foreign 
courtrie. belon!!in .. to the Postal Union. �ingle copies 10 cents. Sold '.rhe soaking of the seed in hot water has had many 
b
��:!,�:i':���

a
l���tt;!'J�If·��

u
tigI�����}�Y' A��'i.��'i"J'

e
��'a

s
'�'::'!t'��ENT advocates, but success depends upon exceptional care 

will be sent for one vear, to one address in U. S., Ca-ada or llexico. on 
receipt of seven dollars. '1'0 foreil<n countri es within Post.al Union eight and the process is somewhat complicated. Potassiulll 
dollars and fifty cents a year. . 

H .. ildi .. " .:<lltl .. n of Scientific American. 
sulphide has also been used with more or less success, 

THE BUILDING l!lUlTIOS OF 'raJ< !SCIENTIFIC AMERICAN is a larl<e and the seed being soaked for twenty-four hours in a one-

��3��
i
�p!�����:�sP����\��g

i
��U��d:r�

n
���lt�OCt���in�a��o�u���� half per cent sol ution of this material; but the pre­

\'"ull�y��
a
;�� ����t�'i,'t��::.u�0��

a
}�Sgr':l;.�'!�':-feg,�SI)j.�\:'Ui1;"';.�i�a'af:

u��� ventive which is recommended as E.uperior to th is  is 
����;n�����t�

e�:!��rt':�\�'1.?ci� i� ig:���l'J:' Has th� larllest circnlation the treatment with copper sulphate. This consist.s in 

orsll':iTc���k��� �����. ,F,; fu��l� a:bsf:tu';.u�e
c�:�\';.?e��i:f.'6b c..a;:�� i mmersing the seed in a solution made by dissolving 

Combined rate.'or BUIIIlJ:SG EDITIO"witll !SCIENTIFJCAMERICAN.to one a pound of commercial copper sulphate in 24 gallons 
���gr�;,S5�e

a
flr

e
'M"iJIl��'rJ�

r
"tl:1�Tl��,

t
�\,,�����,�OX��'i.��A�·�n� ��';"; of water for twelve hours, and then putting the seed PLEM ENT, $9.00 a year. 'i'o forei"" Postal Union countries. $11.00 a year. 

";XPOI.t .. :oIirioll of 'he ,",clelltilic AmericBn. for five or ten minutes into lime water by slaking a 
with whicb Is Incorporated "LA AME R ICA CIENT IFICA EINDU�TRIAL," or poulJd of good lim e  i n  10 gal lons of water. 
�J':'::\�srz�

i
�gg t��otg�:p�(�J�'i'ti,'t�� S����II'i,.1� 1:����1�.

m
���Vn��:· The bulletin above referred to concludes with the 

l';J;�t�f:l
n
::���

t
:l.g:r;u�f?:::3!YI!I':,����\:�e8 I����!!;:g::\��\,"a

nti�".; following !'tatelllent : "These treatments h ave all 
West Indie., "Iolexico, Central and South America, Spain and Spanish'pos- b t·· d d h d .. t' I sessions-wherever tbe Spanisb language Is spoken THE SCIENTIF I C een Ile a n  ave prove ellec Ive. n some parts 

t;�;::!�c\�1 �1!�.?sRtb���t��1 ��: �J�rcf.
e 

��&f:';.
t
::� p���u��:r'tdn.!� of the country seed wheat is treated in strong solu-

part oft.be world. Single copies 25 cents. t· f II t d l' . 
d Th' ar Manufacturers and otber� who desire to secure fore\� trade, milY IOnS 0 copper su p la e, an no lme IS use . IS 

�gtiTo�a�f';. :��y ��dct,:r��:ros�.
,splaY'f:

u
�r o�n��'.'.''j,�glr.�e��ed In This practice is m uch inferior, since it injures the seed, 

361 Broadway, �ew York. while those given here prevent the SlllUt com pletely 
PI""" The safest wa.y to remit is by postal order express money order • • • 

draft or bank cbeelt. Make all remittances payable to order of MUNN and at the same tIme do not InJure the seed if care-11£ � Readers are speCially r9qu.,sted to notify the publlsbers in case of fully followed. In all forms of seed treatment care 
any failure, d"lay, or Irregularitv in receipt. of papers. h ld b t k t d th . t t d t s ou e a en 0 sprea e gram ou 0 ry a 

NI£W YORK. SATURDAY, OCTOBER 26, 1895. 

C:Olltellt". 
({lIustrated artiolPS arp marked witb an a�teri8k.) 

Air Jets, uses of . . . . . . . . . . . . . . . .... .  262 
Bacteria in mineral waters . . . .. . 267 
Bani< of Enilland. tbe . . . . . . . .... 267 
Battle ship Indiana. the" . . . . . 258. 264 
Bicycle notes ....... . ............ 25J 
B��ri�'iI�r;�

n
:l�t �r���I1����:::: � 

Books 8.nc1 publications, new . . . . • 269 
Bridge, tbe proposed North 

River . . . . . . . . . . . . . . . . . . .... . . . . . 258 
Cbloroform, preservation of . . . . .  258 
Clocks, novel Chinese ............. 261 
Combustion, spontaneous . . . , _  . . .  266 
Diamond. black, tbe largest . . . ... 260 
Dogs, wby we like ........ ........ 266 
Echo in lar"e balls . . . . . . . . . . . .. . . .  264 
JIllectrical development. trend of 267 
m:��1gr��tI'::let� 

m
��i�c����t 257 

for· . . . . . . . . . . . . . . ..... . . .. . . . ... 260 
Fair Haven and We8tville Trul-

ley RR.· .. . . . . . . . . . . . . . ... . . . . . .  257 
Furniture, antique· .. . . . . . . .. . . . . .  260 
Gasoline vapor, explOSIve (66(5) . . 269 
InveotioDt:, recently patented . . . 269 
Langen, Ewzene . . . . . • • • . . . . . . • . • . .  200 
Lobster b atcb Ing. . . . . . . . . . . . . . . ... 268 

Locomotive, tbe fireless .. . . ..... 264 
�lfi��a��rt:

d
;e
a
e':t��i·:::::::.:: = 

Niagara, new turbines for . .. . . ... 259 
Notes and qneries .. . . .. . .. . . .. . . . .  269 
Ocean eteam navigation . . . . . . . . .  263 
Organ. ecbo, Westminster . . . .. . .  263 
Patent-infriDJ!'ment-fi\uit . . . .. . .  264-
Patents Jjlranted, weekly record 269 
��g!:'§'����ll��.����::::::::::: rsll 
Railway robberies, tu prevent . . . 263 
Rain, action of tbe . . .. . . . . . . . . . . .. 266 
ReserVOir. Jerome Park, N. Y .• 0 .  259 
Rubber shoe., old . . . . . . . . . . . . . .. . . 267 
Sewerage, pipe line, Reading .•. . .  268 
Snakes and fishes ..... . . . . . . .. . .. .  268 
�r�Crn"3tl:t'i.

w
Ii':�c:

r
.��,

e
eic:.:: �i 

'.rrolJey road, a model"', . . .. . . . .... 257 
Tuberculosis . . . . . . . . . . . . . . . . . . . . . .. 262 
Turbines, new, for Niagara .. . . . .  269 
Valve, Slel"h and DeLonl<'.· .. . . .  260 
Wbeat, prevention of rust In . . . . . 258 ;:!itl:l�a�!."J[\�:'J�"u';.�·ior.Iieiid: 262 

acbe .. .. .... ...... .. . . . . .... .. . . .  266 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 1034_ 

For tbe 'Veek Endill� October 26, 1895. 
Price 10 cent.. For sale by all newsdealel'll .. 

PAGE 
1. BIOGRAPHY -Sir lJou"las Galtcn, President of the British As-

sociation.-l illustration . . . .. . 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  16521 
Louis Pasteur.-An account of the life work of tbegreat cbemist 

and bacteriolo"ist.-l illustration ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16521 
II. B01'ANY AND HORTICULTUR E -Cherries.-By L.H. BAILEY 

and G. H. POWELL.-Tbis conclusion of an interestinv paper 
gives details of tbe cost and prOfits of cherry ralsing . . . . ... . .. . . . ... 16532 

III·sfr��W�:J�h�·�:r.i'r�si�¥�i��e�:ors£:��l';.�f"!rey�;I':.
iS���.id!�t 

r�:g:���:of
B
:��

i
��c�

s
:��l�

t
��l!

.
�! ;�

l
�
a
�h

e
e�fft� ,

t
����':,fa�! 

mic theory of vital synthesis, and recent discoveries of gaseous 
elements ............................ ... , ..... .......................... 16523 

ChemIcal Affinlty.-An article by JAMES WALKER .............. . 16524 

1 
V. 

iJt�!�n ��d�!�lfc
E
p����i;����I\� Po��:'WI�sioo:,)'ia��g�!:;,-;; 

�g�
n
v
o 
... r���':l'.;t:U;j-;;-f

B
lh:�y'!t,�� �;, :i,���.���h�:tr�r����::-: 16529 

V. ELECl'RICl'i'Y.-Electrlflcatlon and Diselectriftcation of Air and 
Otber G".es.-By Lord KELVIN. MAGNUS MACLEAN and ALEX­
.ANDER GALT.--Absti"act of a British Association paper jlivinliC' 
details of some Interesting and Important experiments.-2 illus-
trations.. . .. . ............................................................ 16525 

ElectriC Elevator>. -This arUcle gives Information regllrdlng 
8everal system. employed In �'rance for operaUng electriC ele­
vators, detailed illustrations of electric Windlass and electriC 
pump.-6Il1nstrations .. . . . . . . . .. .. . . . . .. . . . .. . .. . . . ... . . . . ... . . . .... . .. .  16526 

Inverted Arc }.amp for Indirect LlJlhting.-Tbe lil<bt from tbls 
lamp is tbrown on to a whitened ceiling by meaDS of a reflector. 
tbe body of tbe room being illuminated by reflection from the 
ceiling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16627 

VI. FINE ARl'S.-l'be Monument to Garibaldi In Rome.-An illus­
tration and description of the eqnestrian statue of the Jilreat 
ItalIan patrIOt. wbicb was unveiled at Rome September 20.-1 
illustration . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . ... . ..... ..... ......... 16520 

VII. GEOI,OGY.-1 be Zoological Position of the Trilobites ..... . ... .  16533 
Vill. MEDICINE.' Recp.nt Studies on Dlpbtberia . . . . . ...... .. ... ...... 16521 

Blood F.xaminatlon In Disease . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . .  165:Y. 
IX. MIGdO"COPY.-Preparatlons for Microscopic Urinary Examl-

nation.-20 Illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . ......... 16522 
X. PHYSICS.-On the Electrolysis of Hsses.-·The conclusion of 

Prof. J. J. Tbomson's valuable paper read at the Royal Society .. . l.6628 
XI. SCIENCE.-Tbe British Assoclatlon.-Scientlflc prol<ress In six­

ty-five years.-l·he openinl< address by Sir Douglas Galton. 
president of the British Association, treatlDJr of tbe scientIfic 
pro�ress during sixty-five year •. -Physiclogy tbe tbresbold of 
evolutIOn; antbropology. and body and brain . . . . . . . .. . ......... .... 16520 

XU. TRAVEL AND EXPLORA.TION.-Tbe Return of Lieutenant 
Peary. --This artirle /lives an account of what Mr. Peary has ac.­
compllsbed In the north. and Rives the causes of bi8 fallnre . . . .... 16530 

Emile Rey'. LaBt Alpine Journ"y.-Emile Rey was one of tbe 
most celebrated Alpine guides.-l illnstratlon .. ... . . . . . . . . . . . . .. .... 16630 

tl�;�
e
o�'t�j;

r
:o�lfr..

e
'{:!:�� ��:e�t::� t�:

s
kfIIZ

I&��t��J1:�: 
launcbes.-: engravlnll ................................ ................. 166S1 

XIII. WARFARE .-Itallan Steam Wlncb for Hanl101J Down War 
Balloon8.-1 illustration . . . ......... . .................................. . 16630 

&1 V. ZOOLOGY.-The Fllef1sb ... ..... ...................... .............. 16&8t 

once, and by frequent stirring prevent its !'poiling. 
The t reated seed should be handled only with clean 
tools, and should be put in sacks disinfected by boil­
ing fifteen minutes. If the�e precautions are not 
taken, the feed may be infected again after treatment. 
ellpecially in case of stinking smut of wheat. If the 
seed is to be sown broadcast, it will not have to be so 
dryas if it is to be drilled." 

...... 

THE PROPOSED NORTH RIVER BRIDGE-THE GREATEST 

ENGINEERING UNDERTAKING IN THE WORLD. 

The Secretary of War recently appointed a board of 
officers of the corps of engineers to "investigate and 
report their conclu8ions fiS to thl'! maximum length of 
span pl'act icable for sUllpension bridges. and consistent 
with an amount of traffic probably sufficient to war­
rant the expense of construction." 

The leading features of the design upon which the 
estimate were made were as follows : A steel suspen­
si01l bridge having a clear span of 3,200 feet between 
t.he towers and carryin� �ix railroad tracks placed side 
by side. The floor of the bridge to be provided with a 
stiffening truss, which shall be h inged at the center 
and be 120 feet in depth. The bridge to be carried on 
16 cables, arranged 8 on each side; each cable to consist 
of 6,000 para.llel steel wires wrapped togethl'r and hav­
ing a breaking st.reng-th of 28,440 tOllS; the diameter, 
inclusive of wrapping, being 21% inches. 

The st.rength of the bridge to be calculated for a roll­
ing load of 13/u'lf tons per linear foot, and a wind pres­
sure per linear foot. of lio"o- tons. 

With a factor of safety of three, the cables to be 
strained to 30 tons per square inch .  For the stiffening 
truss a working stress of 7J6lf tons to the inch to be 
al lowed. 

Working upon this data, the board deduced the fol­
lowing table of weights and cost for a 3,200 foot sus­
pension bridge : 

STRUCTURAL STEEL. 

Snspended weights, 10 ponnds..................... 90,870,000 
Towers . . . .... . . . . . . . . ...... ...... ... ............ 52,313,000 
Chains and anchor plates.... ...................... 18,824,000 

Total ........................ 161,007,000 

At 4 cents per ponnd (1). ....... .............. . . ... $6,460,280 

WIREWORK. 

Main cahles and wrapping, in ponnds......... . . . . 30,358.000 

Backslays and wrapping........................... 22,738,000 
Suspenders.. .. . . . . . . .. .. . . . . . . .... . ... . .. . .. . . . . . . 3,222,000 

Total. . .. ... . ........ ... .. ... 56,348,000 

At 7 cents per ponnd (2). . . . . • .  . .. .. .. .... .... .. .. . $3,942,260 

Cost of snperstructure (1 and 2) ........ ....... . .... $10.402,540 
Cost of substructure (fonndstions, etc.)........... 11,784,000 

Total cost of bridge . .. . ...... $22.186,540 
From an engineering standpoi nt it is not the total 

length of a bridge that determines its magnitude, hut 
the length of the individual spans. The cost and con­
structive difficulties of bridge building increase at a 
rapidly increasing ratio as the span is lengthened. The 
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Tay bridge in Scotland is twice the length of the 
Forth bridge to the south of it: but the desi�n and 
erection of its two m iles of short girders did not call 
for the exercise of one-fifth part of the skil l  and 
courage required in throwing the huge spans of the 
Forth bridge across the mile of deep water at the 
Firth of FOl'th . In a like increasing ratio will the 
difficulties multiply in stretching t h is mammoth struc­
ture across the Hudson River. 

The �even wonders of the world, that appealed so 
strongly to the ancients, will be completely over­
shadowed on every point of comparison by this crown­
in� feat of the n ineteenth century. 

If Illere bulk or mass be taken as the standard of 
comparison, it will  be bi��er and heavier than the 
greatest of the works of the ancient s; and ill the scien­
tific knowledge involved in its construct jon, it  will em­
body truths in chemistry, mathemat ics, and mechan · 
ic!' that would bewilder th e Egyptian builders of the 
Pyramids even more than its vast stretch of steel 
cables and interlacing- girders. 

The two masses of masonry that will have to be 
built on shore to resist the enormous pull of the 16 
cables wi l l, in t.heir united weight and bulk, rival the 
great Pyramid  of Gizeh . 

The four steel towers that carry the cables will each, 
in all probability, overtop the lofty Washington Mon­
ument; and will be exceeded in height only by one 
structure, the Eiffel Tower in Paris. Ethically, if we 
may so speak, they will stand loftier than the last 
named; inasmuch as the Eiffel Tower is merely a 
spectacular "freak," whereas the four gl'eat towers of 
this bridge will reach their full stature as part of a 
great mechanical structure erected for a useful me­
chanical purpose. 

When loaded to its full working  capacity, the bridge 
can carry in midair, at a h eight of 150 feet above the 
river, 17 heavily loaded freight trains, which, if strung 
out in l ine, would be two miles in length . This would 
represent a total load of 26,000 tons. Moreover, it could 
carry this load with a large margin of safety in a tem­
pest of wind that would endanger the stability of 
many of the  adjacent buildin�s in New York City. 

It is fortunate, judged from t.he resthetic point of 
view, that the great structure is to be built on the sus­
pension prin;)iple instead of t.he cantilever, as was at 
one time prop�)sed. Apart from the m uch greater 
weight and cost of a cantilever bridge, there is by 
comparison everything to be said in favor of the 
light and graceful appearance of the suspended 
bridge. 

The lofty and tapering steel towers, with the cables 
rising in a long sweeping curve to meet them 500 feet 
in midair, will form a picture at once majestic and 
beautiful. 

.. .. .  

THE BATTLE SHIP INDIANA. 

In placing the Indiana upon the list of available 
warships in the Un ited States navy, the naval board 
will make the most important and significant addition 
to our fighting stren�th on the seas that it h as ever 
known. In the Indiana we shall possess, for the first 
time, a first-class modern battle ship that can chal­
lenge comparison with any other armorclad afloat. 

It is true there are in the English navy ships of 
50 per cent greater displacement and 2 knots h igher 
speed; but any superiority in this regard will be fairly 
well offset by the greater weight and more effective 
disposition of the armament in the boats of the Indi­
ana class. 

The displacement. of the Indiana is 10. 500 tons; that 
of the Royal Sovereign 14, 900 tons ; and yet the �<\meri­
can ship can throw a much heavier weight of metal at 
a single discharge. The cause of this vast disparity 
in size is to be found in the different nature of the 
duties that have to be performed by the two typelil. 
The Indiana and her class are called coast defense ves­
sels. They are designed for home waters, and their 
operations will be carried on as far as possi ble within 
easy reach of the home coaling stations . Consequently 
they will not need to carry more than a limited supply 
of coal, ammunition, and general stores. On the other 
hand, the world-wide dist"ribution of England's mari­
time interests and the aggressive system of warfare 
which she bas al ways aimed to carry on, seeking out 
and running down the enemy at sea, necessitate thA 
bui1din� of battle ships of great coal end ura.nce and 
capable of carrying a large supply of ammunition and 
stores for extended cruises at sea. All  this necessitates 
an increase in size, and hence the mammoth propor­
tions of such ships as the Royal George, which , when 
fully loaded, displaces 16,500 tons .  The United States 
navy has no colonial interests to protect, and her bat­
tle ships are designed for t h e  special pu rpose of guard­
ing the home water�. For their purpose they are ideal 
ships; and ship for sh ip. they wiil be fully the equal 
of any European leviathan in a naval duel . 

The Indiana is 348 feet long, 69 feet beam, and draws 
26 feet fully loaded. A belt of steel 18 inches thick 
and 7 feet 6 inches deep protects her at the water line, 
S feet 6 inches of this being above and 4 feet below 
water. Above this belt of steel is a steel deck, 2% 
inches thick, which, with the side armor. will form a 
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kind of huge inverted box, under which will be placed 
the " vi tals," i. e . ,  the engines, boilers, and stores of 
powder, shot, and shell. At each end of this armored 
box, and stand ing- upon the steel deck, is built upa large 
..  barbette," or round tower, of solid steel, 17 inches 
thick, w it hin which will revolve thH two steel turrets, 
17 inches thick and 20 feet inside diameter. Each turret 

contains two steel guns, of a caliber of 13 inches, and 40 
feet long, weighing 50 tons each. Th ese four guns 
can eac h throw a shot weighi ng 1.200 pounds a dis­
tance of 12 miles, and can pierce 22 inches of steel at a 
distance of a mile. The Indiana could be off Rockaway 
Beach and th row shells into New York CIty. 

A l ittle distance behind these two main turret!', and 
placed one at each corner of the above men tioned ar­
mored box, are built  up steel towers with armored steel 
turrt-ts reVolVing at the top of them, in each of which 
are placed two 8 inch armor pierci ng guns. This 
is w h at, in battle ship parlance, is known as the 
secondary battery, and it is j ust h ere th at the Indiana 
shows such a preponderance of figh ting strength over 
other warships. In every other battle ship of foreign 
na vies the secondary battery consists of g uns of 6 inch 
cali ber or less. These guns are not armor piercing, and 
thp range of their destructive effect against a plated 
s h i p  is limited . Not so the 8 inch gouns of the Indiana. 
They are capable of piercing at close range all but t h e  
very heaviest armor afloat, a n d  in  a naval duel they 
would be the decisive factor of the fight. These eight 
guns are ('arried at a height of t wenty·six feet above 
the wat.er line, and could be fought in the heaviest 
weather without. being interfered with by the break­
ing of h eavy seas over the ship. 

Bet ween the 8 inch gun!'. and standing on the steel 
deck, are four 6 inch gum, which have a broadside 
and dead fore and aft tire. I n  addition to the heavy 
ord nance, the  Indiana carries no less than thirty 
�maller I!"uns, ranging in weight of shot from the 
6 pounder do wn to the bullets of the Gatlings. 

She is provided wi th t u bes for the discharge of the 
deadly torpedo ; and last but not least, she has a 
powerful underwater ram for ripping up the enemy's 
hul l  should a favorable opening occur in the confusion 
of a naval figbt. To recapitulate, thE> Indiana's offensive 
strengtb is represented by four 13 inch 50 ton guns ; 
eight 8 inch 18 ton guns ; four 6 inch 5 ton guns ; 
thirty !lmaller rapid fire !runs; 18 incb discharges for 
torpedoes carrying 250 pounds of explosive. 

The gu ns are so ad vantageously placed that, at a 
single discharge, she could hurl 6,800 pounds of shot 
into tbe enemy, witb an average velocity of 2, 000 feet 
per second. 

On her trial trip, which took place on the 18th inst., 
she developed a speed of 15 '61 knots over a thirty mile 
course, which is over h alf a knot in excess of the con­
tract requirem ent . She was quick in answering h er 
helm and sho wed good !;tability, two most im portant 
features in a batt l e  ship. On page 264 we give an illus­
tration of t h e  Indiana. 

. ' . . .  
F ranklin L. Pope. 

Franklin Leonard Pope was instantly killed by a 
shock of 3, 000 volts in the cellar of his h ouE>e at Great 
Barrington, Mass., October 13. He was the manager 
of the Great Barrington Electric Ligh t  Com pany, the 
principal buildings of which are at Housatonic, distant 
five miles. To facilitate tbe opflrations of the plant, 
he had placed in his cellar a large and powerful con­
verter. W hen the power was turned on he visited the 
cellar to adj ust the bearings. His family upstairs 
heard a heavy fall;and upon investigation found Mr. 
Pope dead on the floor beside the converter. Doctors 
say death was instantaneous. 

Mr. Pope was born in Great Barrington in 1840. At 
an early age he was a telegraph operator. In 1860 or 
1861 he came to New York. a green-looking Yankee 
country lad, to seek his fortune, and strayed into the 
SCIENTIFIC AMERICAN office, where em ployment was 
given him as a d raughtsman. Here he gained know­
ledge of patents. Thereafter be entered the employ­
m ent of the  American Tele!rraph Company. 

H e  was one of the earliest patent solicitors makin!r 
electrical inventions a specialty, and for f'everal years 
he held the office of paten t attorney for the Western 
Union Telegraph Com pany. He was well known as a 
writer on electrical subjects. For 8everal years past 
he was retain ed as an expert in some of the m ost im­
portant patent suits brought before various courts. 
In 1886 he was elected president of the American Insti­
tute of Electrical Engineers, of wbich he was a charter 
member, �ucceeding in tbat office the late D r. Norvin 
Green. The reconstruction of the Great Barrington 
electric plant was one of his recent u ndertakings, and 
the work em bodied many interesting features, which 
were described in a paper read by him at the June 
meeting of the Institute at Niagara Falls. 

Mr. Pope leaves a wido w and three ch ildren, two 
daughters and a son. His brother, Ralph W. Pope, is 
secretary of the Ameri('an Institute of Electrical En­
ginper8, and his son Henry W. Popp, is  with the Ameri­
can Telepbone and Telpgrapb Compan y in Ne w York 
City. The funeral and interment was at Great Bar­
rington_ 
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Eugene Langen. usual reagents, and were fonnd to cause perfectly nor-

We regret to learn of the sudden d eath of Mr. mal anresthesia in men and the lower animals, witbout 
Eugene Langen. one of tbe noted millionaires of accident. In diffused light the addition of one­
Cologne, and one of the directors of the Otto Gas thousandth part its weig h t of sulphur preserved chloro­
Er:gine Works, of Pbiladelphia, on the 2d inst. , form indefini tely il'1 the presence of a great excess of 
of heart failu re, at h i s  country seat, Elsdorf, not far oxygen. No explanation of t h e  phenomenon is offered, 
from Cologne. Mr. Langen was one of the largest but it is intended to perform similar experim ents with 
beet sugar manufact urers i n  t h e  world, acquiring by selenium and tellurium in place of  sulphur.-Journ. de 
that b usiness about $20, 000,000 i n  American money. Pharm. 
Besides this he had a large busines!', and was a di- • I. I • 
rector of tbe Gas Motoren Fabrik Deutz, the largest Cycle Notes. 

of its k i n d  in Germany. Be h ad many decorations English cycle repairers bave recently introd uced a 
conferred npon h i m  for his ingenuity and e n terprise, new method of patching !'i ngle tube tires. T h e patch 
one being from Emperor William 1. He was only I is put  on in the usual manner, and it is then vulcan­
once in the Uni ted States, and that in 1894, when the ized in place by Dleans of electricity. The patch 
firm of Schleicher, Sch umm & Company ceased to is  thus rendered inse parable from the rest of the 
exist, and the Otto Gas Engine Works were incorpor- tire. 
ated, which firm is now so well known througbout all In France bicycles have been authorized for the d is­
the principal c i t ies of t h e  globe. He was about 60 tribution of telegrams, and an allowance of $3 a month 
years old. and leaves a family of twelve children, one is made to messengers for t h e  use of their machines. 
of whom, Mr. Gustave Langen, is the president of In Belgi u m  the fire departments of some of the 
above firm. cities have utilized the tricycle as a hose cart, and find 

- I., • the results satisfactory. 
. 

Progress of the Jerome Park Reservoir, By an ordinance, bicycle riders in a Western city are 
New Vorl,. compelled to carry red lam ps on their wbeels at night, 

T h e  Ingersoll·Sergeant Drill Company h ave j ust re- no other color bei ng- allowed. 
ceivpd a larg-e order for a complete plant of air com- At tbe National Institute for the Blind, i n  France, 
pressing machinery for running drills, engines, pumps, cycling is one of tbe amusementI'. A species of borne 
etc., on the Jerome Park reservoir work, Ne w  York. t rainer is provided, on which the inmates of the imti-

The contract for the construction of the Jerome tution ride. The whl'e18 are so arranged that the ac­
Park reservoir was awarded to Mr. J. B. McDonald at tual speed is  indicated on a dial, so that races are held 
$5.473.060. It  involves the removal of upward of and some of tbe inmates bave establ ished record!'. Th e  
3,000,000 cubic yards of rock. machines are also arran!red so as to give audible sig-

'rhe contractor h as, since the letting of the work, naIl' at ,'arious speeds. 
made a thorongh investigation looking to a d eter- The Paris "Palais Sport" is a large arena with a 
mination of the question whether or not machinery cycle track that rises to a height of sixty-five fept in a 
for excavation can best. be run by steam or from a spiral course. 'I'he ascent and descent are likp a 
central compressed air plant. The central plant sys- double corkscrew, and the tracks are .. 0 arranged that 
tem bas been adopted as the best a n d  cheapest, the in one round trip a distance of one kilometer, or two-
saving in expense bei ng largely in labor and fuel. thirds of a mile, is covered. 

The plant m ade by the Ingersoll-Sergeant D"iIl Bicycles have been put to a novel use by Mr. F. A. 
Company and adopted by the contractor involves the Sirrine, the entomologist of the Jamaica, L. I., Al!"ri­
use of com pound condensing Corliss air com pressors cultural Station. Mr. Si rrine rides a bicycle with a 
run by high cla .. s of boilers transmitti ng and dis- sq u are reservoir of concentrated insecticide st rapped 
tributing com pressed air at 80 pounds pressnre through- to his handle bar and a Imapsack spraying mach ine 
out the work. on h i s  !:'houlders. He visi ts  all parts of the il'land, giv-

It is contemplated to use a battery of several air ing object ]pssons to the agriculturists and horticul­
compressors placed side by side, the unit adopted tnri�tR and imparting personal i n8truction to them 
being a duplex comprpssor with steam cylind ers 24 in tbe preparation and use of the remedies which he 
incbes and 44 inches in diameter, 48 inch stroke, driv- finds to be efficient. 
ing two piston inlf:'t air cyl inders, each 24)4 inches in In the wheel room of tbe recently constructed pala­
diameter by 48 incb stroke, the capacity in free air tial club h ouse of the Century Wheplmen, of Phila­
of tbis macbine being between 3,000 and 4,000 c ubic delphia, 500 wheels can be accommodated. 
feet per minute. This  is a d uplicate of compressor at A wheel sh ould be cleaned and oiled at least once a 
work at the An aconda mines, i n  Montana, where very week. To clean the wheel, remove the l amp, place the 
economical results have been derived. wheel upside down, resting- on the saddle and the han-

..••• • die bar, which should rest on a cloth or piece of old car-
New Turbines for Niagara. pet to prevent its being marred. Remove the dust 

The Niagara Falls Hydraulic Power and Lifting from the wheel with a dry brush. If  thp rims and 
Com pany bave recently contracted with James frames are mudd�', use a wet cloth; a small brush will 
Leffel & Company, of Sprir.gfield, Oh io, for four be found useful in cleaning the sand or mud from the 
of  tbeir i m proved double discharge water wheels, h u b  and sprocket w h eel. If  the enampl of the frame 
to be of eight thousand horse power capacity, appears streaked after wash ing off t he mud, it should 
under a maximum bead pressure of 218 feet, w hich is be rub bed with a dry cloth or a piece of ch amois skin. 
far the h ighest bead l!nder wbich turbines of large Do not use oily rags on the enameled parts. The 
capacity have ever been applied in this country or spokes should be cleaned with  a cloth. E very montb 
elsewhere. These wheels will d rive eight electrical the cbain should be removed and soaked in turpen­
generators, which will be connected d irect to the tine, followed by kerosene oil or in kerosene oil alone. 
turbine shafts, without gears or belting. This The sprocket wheels should be thoroughly cleaned 
is the second order for turbines built by James before replacing tbe chain. There are a num ber of 
Lpffel & Company for Niagara Falls, t h ere being al- chai n  l ubricators on the market, includ ing a mica l u­
ready several of this make of wh eel, each of 1.200 h orse bricator, which will  not soil the han d s  or clothes. 
power, in daily operation in the Cliff Paper Company Many w h eellLen lubricate their cbains with a semi­
mills, located at the cl iff", near the tunnel .  This wa- fluid preparation of plnmbago and the solid graphite 
ter wbeel company is also build i ng four of their  cas- as well; only a small q uantity of l ubricant is required. 
cade wbeels for one company, to be operated un der After the bicycle is cleaned it  should be thorougbl y  
730 feet head; part of the power t o  b e  electrically tran s- oiled a n d  t h e  bearings sh ould be pxamined and tight­
mitted by connecting the wheel shaft direct ly  to the ened, if necessary. When the bicycle is put up for the 
generators. The cascade wheel is, h o wever, essen- w inter, it  should not be allowed to stand on the floor. 
tiall y and entirely different in con struction and ope- It shoul d  be hung up with the tires part.ially inflated ; 
ration from the turbine, being in principle an im- this wil l  tend to preserve the tire!'. 
pulse and reaction wh eel. This cascade w heel plant To ascertain the gea.r of a bicycle, m ultiply the dia­
will h ave an aggregate capacity of six h un d red horse meter of the rear w heel by the nUl11ber of teeth in 
power. large sprocket ; divide by the n umber of teeth i n  small 

• • • , • !'procket and tbe quotient is the gear of the cycle. 
Preservation of CI.loroform. For example: 

28 rear wheel. 
18 large sprocket. 

224 
28 

L. Allain claims to be able to preserve chloroform in­
definitely by saturating it with sulph ur. Chemically 
pure chloroforlo is taKen , and the sul phur is prepared 
from ordinary sublimed sulphur by leaving it in con­
tact witb four times its weigbt of pure caustic am­
monia d uring twenty-four bours. It is then washed 
with distilled water unti l  neutral to litmus, and placed Small sprocket, 8 } 504 

in a stove reg-ulated to a templ'rature of 40' C., w here 
it remains for fou r da�·s, after whicb it is further dried 63 !rear of wheel. 

over sulph uric acid for fifteen days. P uritied cbloro- - '. • 
form exposed to d i rect sun ligbt g-ave a precipitate with ACCORDING to th e Street Railway Journal, the num-
argentic nitrate solution after about forty eight bou rs, ber of street rail ways in the Un ited States is 976, the 

but underwent llO change under similar conditions if I total length of track being- 13,588 miles. of which 10.363 
previously saturated with tlulphur, except that there miles are worked by electricity, 632 mileH by cable, and 

was a deposit of insol u ble sulphur. Specimens thus 1,914 l11iles by horses, tile relllaining 679 miles bping 

treated have been exposed to s unlight for four months classed miscell an eous. The n um ber of carE in service 
witbout any alteration that could be detected by the on these roads is «,745,01" 3'29 per mile. 
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A SAFETY ATTACHMENT FOR ELEVATORS. 

The numerous attempts which are constantly being 
made to find a satisfactory solution of the problems 
involved in the construction of a safety attachment 
for elevators which shall  be at once simple, reliable, 
and economical, are a conclusive proof that the world 
is still waiting for the crowning achievemen t in this 
department of mechanics. It is, in fact, well under­
stood by every one who has paid any attention to the 
subject that all the devices now in use fal l very far 
short of doing for elevators what the air brake has 
done for railroad!'. Until at least the same standard 
of safety shall bave been attained for vertical as for 
horizontal locomotion, the public have certainly a 
right to demand that manufacturers of hoisting rna· 
chinery shall give every encouragement to inventors 

LABATT'S ELEVATOR SAFETY AT TACHMENT. 

who have this laudable object in view, and it is 
fortunate that the keen financial interest which the 
casnalty insurance companies have in the efficiency of 
these contrivances is a guarantee that popular expecta­
tions in this respect will not be disappointed. 

It is a peculiarity of the improvement shown in the 
accompanying illustration that the arresting apparatus 
designed to automatically stop the cage should the 
rope break', or should an unsafe speed be attained, i s  
detached f!'Om and altogether independent of  the  cage. 
The improvement is readily applicable to any elevator 

J , itutifi, �mtri,au. 
er, and is  adapted to be engaged by the arms of  a gov­
ernor when the cage attains an unsafe speed, the level' 
being by this means disengaged from the lugs in the 
periphery of the pulley, when the spring draws upon 
the trip rope to throw the safety catches into the path 
of the car. The shaft on which is the drum wheel car­
rying the hoisting cable has at one end a miter gear 
meshing with a similar gear on the governor shaft, 
whereby the undue speed of the car expands the gov· 
ernor arms. The boxes in which the drum wheel shaft 
is journaled have a limited vertical movement, and one 
of these boxes is connected by a link with a lever ful­
crumed upon a hanger, a weight being suspended from 
one end of the lever and its longer end being connected 
with the trip rope. On the breaking of the hoisting 
cable, the weight on the short end of the lever causes 
its other end to draw upon the trip rope and throw the 
safety catches out into the path of the car. The patent 
alRo provides for some modifications of the construction 
shown in the illustration, and the in vention is in a 
measure an improvement on a formerly patented in­
vention of the same inventor, whereby provision was 
made for projecting safety stops int.o the line of travel 
of the elevator in case of the breakage of the hoisting 
rope. The apparatus provides for the automatic stop­
ping of the car before it  can possibly attain a danger­
ous speed, and, if desired, provision may be made for 
lessening the shock of the impact of the cage on the 
stops by the use of  springs or air cushions. It will also 
be noticed that, should the cage break through the first 
pair of stops meeting it i.n its descent, there will be 
another similar pair of stops waiting to meet it j ust 
below, and so on down to the bottom of the shaft.  

ANTIQUE FURNITURE . 

The perfection attained in the production of factory­
made furniture within the last few years, and the com­
paratively low prices for which most elegantly finish­
ed articles are afforded, are the best proofs of the 
progress being made in the furniture trade. The 
styles, too, are now more varied than they ever were 
before, for, in addition to the new designs which the 
manufacturers are all the time originating, the copy-l ing of antique and classic designs is extensively fol­
lowed in all work where the difficulty of execution 
does not prove too great an obstacle. The fact re­
mai.ns, however, that the best taste of the present day 
is most decided in its preference for old furniture of 
the classic styles of such makers as Chippendale, Man­
waring, Mayhew, and other artistic workmen of the 
last century, and good samples of snch work are al­
ways sure to command high prices. A collection of 
eighteenth century furniture recently exhibi�ed in Lon­
don, comprising secretaires, cabinets, tables, screens, 
etc. , was well calculated to stim ulate interest in such 
work, and we are indebted to the Furniture Trade 
Review for the illustrations and description herewith 
presented of two of the most important pieces in the 
collection. 

The satinwood kneehole writing desk is inlaid with 
cross-bent tulip wood, and 
decorated with painted 
heads, wreaths, and fes­
toons of fruit. It has a 
rail round the top, beneath 
which are four small cedar­
lined drawers, a sloping 
front covered with morocco 
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and painted with a group of Cupids in the style of Cipri­
ani. Beneath is a long drawer, and there are four small 
drawers on each side of the recess. Hanging above 
is a Chippendale mirror with brackets for china. 

The mahogany secrf'taire and cabinet is in the Sher­
aton style. It has a secretaire drawer fitted with ten 
drawers and pigeon hole, a cupboard below with two 
paneled doors, inclosing sliding trays, and above are 
two glazed doors inclosing shelves. The whole is finely 
decorated with elaborate paintings of masks, medal­
lions, wreaths, and ribbons, with exceedingly rich ef­
fect. This fine old example has had the interior re­
stored and new lining added to the drawers, but the 
exterior is in as good cOlldition as when it left the 
maker's hands, with the additional charm of softeneii 
tones that time alone can give. 

• • • 
AN AUTOMATIC PRESSURE REGULATING VALVE. 

A val ve adapted to close proportionately on an in­
crease of pressure and open correspondingly with de-

SLEIGH AND DE LONG'S VALVE. 

creasing pressure in the flow of gas or other fluid is 
shown in the accompanying illustration. It. has been 
patented by Charles F. Sleigh and John M. De Long, 
of North Baltimore, Ohio. The valve seat is compara­
tively deep, and conical in shape, and the valve is held 
on a stem sliding loosely in a cap on the lower end of 
a cage which also slides loosely in the cap of the valve 
body, the cage being adapted to be raised or lowered 
by a threaded stem on which is a hand wheel. On the 
upper end of the vah'e stem is a cap against which 
presses a coiled spring, and an increase in  the pressure 
of the gas flowing through the valve, causing an in­
creased pressure also against the top of the valve, 
moves the latter down ward aga.inst the tension of the 
spring, thus decreasing the openi ng between the valve 
seat and the valve, the spring lifting the valve and 
enlarging the opening as the pressure decrease�. 

• • • • • 
'J'be Largeat Bl ack Diamon d. 

This diamond weighs 3, 100 carats, and is, therefore, 
the largest ever known. The great Jagersfontein dia­
mond, which was found in South Africa about two 
years ago, and which was said to be the largest known 
to be in existence up to that time, weighed about 970 

carats. The stone was found 
in the Carbon district, the old 
diamond fields of Brazil. It 
is of the class kuown as "black 
diamonds," or commercially 
as carbon, which are used in 
diamond drills and for similar 
purpose!;:, their color not ad­
apting them to ornament. 

shaft and cage, the mechan­
ism being brought automatic­
ally into action either directly 
through the movement of the 
cage itself, or by controlling 
devices connected with the 
bearings of the drum over 
which the hoisting rope or 
cable passes. The invention 
forms the subject of a patent 
issued to Charles B. Labatt, 
of No. 143 West Fifteenth 
Street" New York City. In a 
vertical bar 01" beam at one 
side of the elevator shaft are 
recesses, at frequent inter­
vals, in each of which is ful­
crumed a safety catch of latch 
form, and when the shank 
portion of the catch is liberat­
ed or moved upward its body 
portion is carried outward 
into the path of the cage. 
On the other side of the latch 
beam are eyes, through which 
pass a trip rope on which are 
block'S adapted to engage the 
shank portion of each of the 
catches, these blocks nor­
mal ly holding the catches 
wholly out of the path of the 
car or cage. The trip rope 
extends over a pulley in the 
upper part of the shaft, and 
its end is connected by a rod 
with a spring, whose normal 
action is to draw the trip rope 
and throw the catches in the 
path of the cage : but this is 
prevented by the engagement 
of a lever with lugs in the 
periphery of the pulley. The 
ever is fulcrumed in a hang- ANTIQUE ENGLISH DESK AND MAHOGANY SECRETAIRE AND CHINA CABINET. 

At the present time the 
stone is  in the hands of the 
jewelry firm of Kahn & Com­
pany, of Paris, and the Bra­
zilian government is negotia­
ting for its  purchase for the 
National Museum. The stone 
was offered to Me�srs. Bishop 
& Company, but they de_ 
clined to purchase it, as it  is 
difficult to say how such an 
exceptionally large stone will 
turn out when cut into com­
mercial sizes, and the price 
demanded was too great. The 
value is placed by experts at 
between $30,000 and $40,000. 
The price paid for it by the 
present owners is somewhat 
uncertain, one account put­
ting it at $26, 000, while an­
other says that they paid 52s. 
3d. (English) per carat, which 
would make the price nearly 
$40,000, or not far from its 
probable maximum value. 
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THE TIME I N  CHINA B Y  THE SUN, WATER, AND 

FIRE. 

While the sun and water have been more particu­
larly employed by astronomers for telling the time, 
fire has special l y  served for indicating the vigils of the 
nigh t. We have already had occasion to use this 
word vigils when speaking of clepsydras, and have re­
ferred to an ancif>nt ord inance that enjoined the an­
nouncemf>nt of the vigils to the inhabitants by agreed­
upon signals. We speak here of some customs that it 
is intf>resting  to know about. The night was divided 
into five watches that bf>gan at sunset llnd ended at 
sunrise. As we have explained, these five parts were 
of greater or less length, according as it was winter or 
summer. 

The announcing of the watches had a double pur­
pose ; in the first place it served to make the time 
known, and, in the second,  to show that the watch­
man was on the alert. As i t  was formerly forbidden 
to walk about the streets at night, except in special 

� c itnt if ic jmttican. 
first quarter, the sentinel gives the drum a stroke and 
the other sentinel at once gives anotller upon the bell 
with the hammer. About the space of a Credo after­
ward, each of them gives the drum and the bell a stroke, 
and continues so to do up to the beginning of the second 
part of the night. Then each gives two strokes, 
and continues, as has been said,  to the third watch, 
when they give three strokes. At the fourth watch 
they give four strokes, and at the fifth, five. At day 
break they redouble the strokes, as they did at night. 
fall. In this way, at whatever time of night one 
awakens, he hears, unless the win d  be contrary, the 
signal of every watch and knows what the time is. "  

In the king's palace, a t.  Pekin, there i s  to be seen a 
drum and a bell upon h igh towers, and, in the city, 
two other towers with a drum and bell for announcing 
the watches. The city drum is 15 public cubits* in 
diameter. 'l'he palace bell is the largest in  the world, 
and i ts sound is so piercing  that it seems to be rather 
that of some musical instrument than of a bell. It is 

were about as thick as  a goose quill. They were 
burned in front of the pagodas, and were used for 
carrying fire from one place to another. These rods 
were often stuck into metallic vessels filled with 
ashes. This vertical position permitted of following 
their combustion with the eye (Fig. 1, D). 

Since these rods gave no light in burning, they 
were only used for giving the hour in the house, 
which they at the same time perfumed. When the 
rods or cords had a certain length, they were twisted 
so as to form a spiral and conical figure (Fig. 3) that 
widened out at every revolution and reached two 
or three palms in d iameter. Their cOlllbustion 
then lasted several days, and sometimes even a 
month or more. They were suspended by the cen · 
ter and were ignited at the lo wer extremity. The 
fire then ascended slowly and insensibly in  following 
all the spirals. Five marks made u pon these spirals 
served to indicate the fi ve parts of the night. This 
method of measuring time was, it is  said, so exact that 

Fig. l .-A B, BAMBOO FOR STRIKING THE NIGHT 

WATCHES. C.  ODORIFEROUS BURNING RODS. D. ME­

TALLIC VESSEL WITH BURNING RODS. 

'Fig. 2.-DRAG ON FOR BURNING RODS TO MARK THE HOURS. 

Fig. 3.-CHINESE SPIRAL FOR SHOWING THE 

TIME. 

Fig. 4.-CHINESE CLOCK IN BLUE AND GOLD. 

cases, the gua!'ds had to keep watch and question this bell that serves for ringing the night watches in 

every person w ho was met with outside of his house. the city of Pekin. 
Certain of these guards held in the left hand a hol- The manner of sounding the hours by striking 

low bam boo cylinder which they struck with the right a bell by hand by means of some instrument was a.lso 

hand, not only  to give proof of their vigilance, but employed in Europe, and of old in certain belfries de­

also to make the time knownl (Fig. 1, A, B). Some- prived of a mecha.nical clock, the watchman struck the 

times this bamboo rod, i nstead of being cylindrical, hour upon the bell according to the indications fur­

had the form of a fish, 80 cm. in length by 15 i n  nished by a clepsydra, sand glass or other device. 

diameter. The officers wbo made the rounds often While the watches were struck, theF!e wOl'ds were 

rode asses and were preceded by a soldier who carried sometimes heard snng out : " Obey your parents, re­

a lantern. spect the aged and your superiors, and commit no 

Others had clappers attached to the arm, and to the , injustice. " 
number of two or more, leaving their post, went about Fire, as we have said, was used in China for measur­

acting upon them. The guards of a neigh boring post ing the watches. The Chinese proceeded as follows : 

answered them by striking the bamboo as above de- They reduced a special wood to powder by rasping 

scribed. They thus proved that they were not asleep. and braying it. They thus obtained a sort of pulp 

In 1668, Gabrif>l Magalhaens wrote, in his Nouvelle of which they afterward made cords and rods of 

Relation de la Chine : " In all the cities and towns of various forms (Fig. 1, C). For the use of rich and 

the empire there are two towers, one of which is educated persons, they employed woods of rarer spe­

called the Drum Tower and the other the Bell Tower, cies. These rods, which were scarcely more than a 

from the top of which the night watches are announced. finger in length, reached, when made of the more 

At the beginning of the night or of the vigil, the sen- ordinary kinds of wood, two and three meters, and 

tinel giyes the drum several strokes, and the bell after- * The cubit is a little les. than a Paris foot, which was 30 centime­

ward answers him. Then, during the whole of the ters. 

Fig. 5.-ANOTHER CHINESE CLOCK IN CARVED 

WOOD AND JADE. 

no error of any moment was ever detected. It is 
curious to compare this  Ch inese horary device 
with that employed in France in the middle ages. The 
duration of l ighted candles or tapers also served then 
to mark the time of night. These candles were gradu­
ated just as the Chinese graduated their rods or cords. 
Saint Louis made use of this primitive method. 
Charles V also made use of these grad uated candles. 

The Chinese rods and cords spoken of above, while 
giving the time, also served as alarms. When a Chinese 
wished to rise at night at a given hour, he snspended a 
small weight of metal very exactly at the place in the 
rod or cord which the fire was to reach at the hour 
specified. The moment having arrived, the weight de­
tached itself automatically and fell into a copper basin, 
and the noise of its fall was loud eno ugh to awaken 
the sleeper. This method was as simple as it was 
economical, for a rod or a cord whose combustion 
lasted a day and a night cost hut three farthings. 

Fig. 2 represents a metallic dragon in the possession 
of the museum of the Louvre. It must h ave served 
only for the combustion of odoriferous rods. 

We must now study what were the Chinese mechani­
cal clocks with weights or motive springs in the seven-
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teenth century, the epoch at which the Chinese knew 
the  first that were im ported from Europe (1654). Upon 
this s u bject we read in the ruemoirs concerning his­
tory, science and arts by the missionaries of Peki n in 
17�2 : The em peror, Young Tch i n g, who reigned from 
1723 to 1735, says in his preface to the su blime instruc­
tions of Cheng·tzu-G uogen : 

.. At t h e  end of the Mings d ynasty (first years of sev­
enteenth cent ury) Europeans having entered China, 
and having for the first t ime made one or two sun 
d ials, the em perors of the Mings took them as a 
precious t reasure. Toward the tenth year of Chun­
Tchi (1654), the em peror C h i-Tzou-Hoang-ti received 
from these same Europeans a small clock which, of 
itself, struck t he h ours. It was not allowed to leave 
his side. Later on he obtained larger ones. Similar 
ones were made, as far as to external form and to in­
ternal wheels, b ut, since the method of working the 
springs so as to make them flexible and elastic was 
unknown, they were not correct. 

.. S ince I h ave been reigning, having learned from 
some Europeans t h e  method of wOI'king these springs, 
I h ave made h nndreds and thousands of clocks that 
mark tbe time very correctly.  I have had the strik­
i ng clock mended th at was first offered to the Empe­
ror Chi -Tzou-Hoang-ti, and of which h e  was so jealous. 
It runs perfectl y  and I s h all confid e it to you pres­
ently. You, who are still young, have for your amuse­
ment ten or twenty of  these clocks that strike of them­
selves and that I bave gi ven you. Do you not regard 
this  as pleasing to you ? 
You onght, then, to eter­
nally recall, wiih a grate­
ful feel ing, the  ad vantages 
that have been cOlll m uni­
cated to you by you r  an­
cestors and your father." 

J t itutifi, !tUtritau. 
places around the shop. It is excellent for cleaning off 
benches and machines, and is lll uch to be preferred to 
the commou dust brush used for this p urpose. It is 
also very con venient at the drill press for blowing out 
the chips in drilling and tapping bottom holes. 

rOCTOBER 26, 1 895. 
The Michigan Spread Eagle. 

At the recent meeting of the American Bar Associa­
tion at Detroit, Michigan, the add ress of welcome was 
delivered by Han. Don M. Dickinson, who glorified the 
town and State as follows : 

" A few days ago a Senator of the United States from 
the great State of New York referred to the city of 

BICYCLE RACING AT SPRINGFIELD. Detroit as situated on the Bhores of Lake Michigan I 
The programme of races of the Springfield Bicycle " Now, we would have him know. and all the rest of 

Club at its September tournament was one of unusual our friends of the Atlantic coast who have never been 
interest, and attracted the attention of wh eelmen in west of Buffalo kno w, that a commerce passes the port 
all sections of the country. Many of  the leading pro- of Detroit in but the seven months of open navigation 
fessional and non-professional bicycle riders partici- seven times as great, in  tonnage of merchandi�e, as the 
pat ed, and the attendance was very large. This tour · entire year's carrying trade of the North A tlantic high­
nament h as been styled the "American Cycling Derby," way, and lIlore than twice as great as the combined 
and our illw;tration represents the conclusion of the entries and clearances of the  whole world at the ports 
mile open race on the second day, ' with Walter C. of New York and Li verpool together. In the summer 
Sanger winning. It has been generally conceded that of 1893 a member of the S upreme Court of the United 
Sanger rode the greatest races of the year on this States-one of the mo�t eminent meu prod uced by this 
track, and that he  stands  far.above the common run republie, and one of the greatest j ud ges who ever wore 
of cycle racers, but it is said that Sanger personally the ermine-spent a month within sight of the two end­
lays great emphasis on the merits of the tires which he less proce§sions of shipping that pass each other on 
rode i n  these trials. They were the V i m  tires made by this water road. Mere statistics had not greatly i m­
the Boston Woven Hose and Rubber Company, and pressed him, but the actual view of the living facts 
their peculiarity consists in a roughened surface, tech- filled him with astonished conviction. To that visit 
nically  called a pebble tread, giving the tire a high more than any thing else, I believe, does our fresh 
speed record . Sanger entered and won in three e vents" water Neptune owe his bel t and spur of knight ; for in 
the two mile handicap in which he wou on the  second:  Decelll ber. 1893, the court gave to our lakes and con­
day being a highly sensational and bri l l iant perforlll- nect ing rivers the full legal title and dignity of ' high 
ance. The advantage of the peb ble tire was well seas, ' ranking with the ocea ns and seas of the world. 

I say, in passing. that now, 
with our sister States of 
the North west, we are ask­
ing, with more and more 
urgency-na,y, we will �oon 
demand- from the United 
States, a free and, above 
all, a wholly American O\1t­
let to tide water, so that 
we may shi p  our goods to 
every opeu port ou the 
earth without change of 
bulk. 

" In agriculture, Michi­
gan's resources can feed all 
the nations ; in b ui lding 
material. we can build cot­
tages and palaces for them 
all ; we can gridiron the 
world wit h  our iron and 
steel ; and from our m anu­
factories can equip the 
lines with rolling stock. 
We produce the most a n d  
best iron o f  any State or 
nat ion. 

It was toward 1680 that 
Khang-hi created clock 
shops within the walls of 
the palace, and to which 
he cal led artisans and 
workmen from all parts of 
the em pire. The monopoly 
of the trade was conceded 
to the C hristia n  nati ves 
whom the mis�ionaries had 
taught to work. 'I' hese 
workmen, h o w e ver, were 
not very ski llful, for, more 
than a cen tury afterward, 
th ree c locks present ed to 
the emperor in 1795 by the 
embassy of the India Com­
pany, having been injured 
during the voyage, three 
clock makers in the service 
of the court came to offer 
their services to the em­
bassy ; but the mechanic 
of the latter, not having 
been able to come to terms 
w ith t h e m ,  refused their 
offer and preferred to them 
th ree missionaries residing 
in Pekin, w hom h e  con­
s id ered more adroi t, al­
th ough they were not of 
th e trade. In fact, the re­
pairs were properly made. 

SANGER WINNING IN A BICYCLE RACE AT THE SPRINGFIELD MEET. 

,. Our copper product is 
now at lea�t half of the 
world's su ppl y. Copper 
mmmg i s  remunerati ve. 
but I suggest to our fello w 
citizens of the U n  i t e d  
States from abroad that it 
would pay us better if  the 
government wouid open 
its mints to the free and 
unlimited coinage of cop� 
per as m oney, impose the 
legal tender qual ity, fix a 

When we stud y the pieces 
that the Chinese clockmakers have constrncted, we 
find merely bad copies of European clocks. They have 
changed nothing- in the movements adopted by them 
as models ; and, as for the external form of th e cases, 
they have given this, it is true, a C hinese character, 
but t h ey have, nevertheless, produced nothing re­
markable. 

The C h inese have allowed themselves to be far ex­
celled by the Japanese in mech anical finish aud deco­
rati ve art. The aspect of a Chinese clock sometimes 
revolts the  eye through t h e  mixt ure of Chinese and 
European eleme:Jts found therein (Figs. 4, 5). The 
Chinese have produced no mechanical clockwork 
properly so called, but have been in this merely bad 
copyists.-La Nature. 

• .  e . •  
Uses of Air Jets. 

A writer in Ca ssier's Magazine states that in turning 
soft steel shafting, it is customary to use water to 
which a certain percentage of sal soda has been added, 
in order that the water may not rust the fin ished work, 
and with a keen tool of the proper tem per, and wide 
enough cutting edge to cover the feed, a very smooth 
and shin i n g  surface can be produced. By using a small 
air jet, that is air h,'fo;uing from an orifice of about one­
sixteentb inch in diameter, the  work can be finished 
very m uch the same as if water is used. A smooth 
surface will be produced with this important difference, 
that  the tool will not crowd, and, conseq uently, toe 
shaft will be nearer true and 6traight when using a 
compres�ed air jet than when using water. The same 
sized air jet may be used to advantage at different 

shown in the race we i l lustrate. The bu nch came 
slowly, round the turn toward the open with half a 
dozen men in fron t of Sanger and Tyler. Sanger was 
very near the last man in the strin g. Direct ly  on the 
point of the turn,  the bunch began to go fast, and so 
great was their speed when they got to the head of 
the stretch  that they had to swing wide, owing to the 
smooth surfaces of their tires. Sanger, having the 
roughened surface, sim ply held to the pole very closely, 
and by the time the rest of the bunch was ready to 
siide in toward the pole, Sanger was a good ten feet 
ahead of them. It was but an easy matter for him 
then to increase his lead until he finished far ahead, as 
is shown in the cut. Had his tires not been furnished 
with the peb ble tread, he would h ave been obliged to 
have followed the bunch into the stretch, and lost the 
position which the tires gave him. 

Not a Bad Idea. 

In German y when a man is convicted of the offense 
of beati ng his wite he is not locked up at once, but is 
allo wed to conti n ue at his work all through the week. 
At the eud of the week h e  is  looked after hy the police. 
who put him into prison unt i l  l\fonday morn ing. His  
wages are taken from hi m and deli vered u p  to his  
wife. On Monday morning he is handed over to h is  
employer. If he will not  th�n work. he  is  thrown i nto 
jail again.  where. says the Newca!'tle C h ronicle, there 
is no doubt he will h ave to work a great deal harder 
than he d oes when at his usual employment. In some 
countries this would be regarded as intolerable pa­
ternalism. 

ratio (at any figure-that 
is not material) with gold 

and silver, and then m aintai n the parity of the 
t hree metals with all the fi n ancial resources of t he 
republic, ' independently of and with out waiting for 
the assent of foreigu nations. ' Michigan would like 
this, and if it should turn out well, we migh t, follow­
ing Lycurgus, try it with our iron by and by. But 
that's another story, as Kipling would say. " 

• I e  . ..  

Professor Delepine, writing on this snbject, has 
shown th at-taking very large numbers as the basis 
of his estimate-at least 16 per cent of cattle are afflict­
ed with this disease ; and th at, whereas in some dis· 
tricts it may be comparatively rare, there are parts in 
which a non-tuberculous cow is the exception. Pigs 
also are affected in the sallie manner, although not to 
the same extent. about one in every thirty-six being 
attacked by the d isease. Cats and d ogs also are sub­
ject to tuberculosis, and it is to be feared from their 
exceeding friendli ness may be a source of danger to 
ch i ldren with whom they play. Although the form of 
tubercul osis with which poultry are affected differs in 
some particulars from that of man ,  it is a very common 
disease, and comm its great ravages in poultry yards. 
B ilt  auy animal which conforms with man's habit of 
dwelling under artificial shelter is apt to cont ract 
tuberculosis, and so it i:; that whether they be mou­
keys, camels, giraffes, antelopes, llamas, lions, tigers, 
foxes, tapir�, zebra�, etc. , they all, according to Pro­
fessor Delepine, are liable to tuberculosis when they 
are kept in menageries.-Hospital. 
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OCTOBER 26, 1895.J J ,ieutifi, �lUeti,au. 
®ol:'� es ponihmce. ject a change in the established syt.'tem o f  the coun­

try " I After great effort he succeeded in organizing 
the " British and American Steam Navigatlon Com-

How to Hinder Railway Robberies. pany, " and secured a list of directors. The books were 

To the Editor of the SCIENTIFIC AMERICAN : opened in 1836. The contract for building the Ilhip 

I wish to call attention to two plans to frustrate such was given to Messrs. Curl ing & Young, Black wall, 

designs. England, and the contract for the engine was made 

First, by fixing a pipe to the steam dome to convey with Messrs. Claude, Gird wood & Compan y, of Glas­

steam near the lam ps on the train and then hy jets or gow. The latter failed after finish ing about t wo·thirds 

small pipes poi n ting down ward i nto the lamp chimney I of the wor� , w� ich delayed the enterprise
.a . 

!ear. I
.
n 

all lights on the train could be instantly exti ngui�hed the meantIme, III order to prove the feaSIbI lIty of hIS 

by a move of the engineer, and robbers could not see project and to anticipate the sail ing of the Great 

train men or passengers to hold them up or shoot them, Western, huilt by a r ival firm who had adopted Dr. 

whi le  they would be fully exposed as t hey would ad- S mith's idea, the Sirius, a small steam channel packet, 

vance. was chartered and made the trip to New York j ust 
My next device would be to carry all valuables in ahead of the Great Western. 

met:o>.l cans instead of paper packages, of any weight In regard to the claim for the Savannah, that she 
ex perience would approve of. When a safe was blown was the first steam vessel to cross the Atlantic, Dr. 
open, these packages would be too heavy to carry and Smith wrote that he h ad visited and examined her, 
diffi ('u lt  to open, and could not be destroyed . Large that she " was com pleiely sh i p-rigged and made no 
gas pipps, with heads screwed in,  one head riveted i n  pretensions to having navigated the ocean by steam, 
and the other locked securely. Such packages would lJaving sail ed most or all of the way and carryi ng her 
be d i fficult to carry off or open or dynamite. steam engine with her, as any other shi p might do." 

I hope you will  give your readers these ideas for the A n editorial in  th e  New York Evening Herald, dated 
protection of trains and th e  inconvenience of robbers. I October 18, 1838, and which is  now before me, expressly 

BENJAMIN WALTON. gi ves Dr. Smith the credit of making " the first effort 
Com pton, Cal. , October 2, 1895. to turn the attention of England to Atlantic steam 

• • • I • navigation,"  and the next day's issue of same paper 
Photography Ont West. publishes the correspondence between Dr. Smith and 

To the Editor of the SCIENTIFIC AMERICAN:  a compan y whom he wished to infl uence u pon the sub-
I was m uch interested i n  reading in a late number ject. Anot her long and detailed article in the Journal 

of your paper Mr. Buck walter's article on photo. of Commerce, dated February 12, 1853, j ust after the 
graphy in the Rockies. I can q uite confirm what h e  death o f  Dr. S m i t h ,  speaks o f  h i m  a s  " the father o f  
says about t h e  danger of  overexposure. When I be- oeean steam navigation." 
gan the art here as a novice, the smallest stop in my There seems, thereforfl, to be no doubt that Junius 
lens was about f 32. With this stop and an exposure B.  Sm ith was t h e  first to entertain and carry out the 

made by l i ft ing off cap quick ly and as q uiekly replac- plan of applying stearn to regular ocean navigation, 
ing i t, the  negatives obtained, when the landscape or and that but for the d elay caused by the failure of the 
object  was i n  b righ t suushine, were almost invariably firm employed to build h is  engine his would have been 
spoiled by overexposure. I finally made a smaller the first steamer between England and United States. 

stop and then got good pictures. I find ordinari ly  I may add th at Dr. Smith's com pany afterward built 
that f 64 is as large a stop as ean be used safely with and sent out the steamships B ritish Queen and Presi -

a eap exposure for a brightly  illuminated landscape. dent. JULIA L. BISHOPRICK. 
With the sh utter (S. and P. ) working at -lTi sec. f 16 to Burlington, N. J. 
f 11 give fully exposed negatives. I use Cramer's I · , • , · 
Banner plates, which are very rapid,  though not so FI I f B II ith lUI d e l 
much so as his Crown brand. I have seen films of 

r
. 

ng 0 0 ers w xe oa . 

another make t d t ·t t 27 h' h 
To the EdItor of the SCIENTIFIC AMERICAN : ra I' a senSI ome er , w  lC were . . . 

underexposed under the same conditions. By an article III yo?r Issue of September 21 (curr�nt 

Perhaps the ordinary tourist would succeed best 
vol u me) an attempt IS ma�e to sho.w how a revoh:tlon 

here by brI·n l' l i t th 1 11 can and ought to be m�de m the firmg of steam boIlers. g ng a s o wer p a e an Ie genera y _ .  

k ' th Th 
. t th 1 t ' t  d '  

The results recorded therel ll are certamly most re-wor s WI . ere IS no e same a I u e In ex- . . . 
posure, required at lower levels for d i fferent times of mar�able, I f  we conSIder only t h e  resultmg figures ; 

the (lav rleeded h Th I I ' d I b u t  I f  we stop to anal yze them, they are shown to be 
_ , ere. e sun genera y rIses an . 1 d '  t 1 t . t " b . ht I h very IllIS ea mg. se s a  mos a maxImum rIg ness . ave got over- Th 't ' ' bl t t ' I '  h exposed negatives half an hour after sunrise on a zero .at 1 IS pOSSI

. e 0 u 1 .Ize �ore eat �rom the com-
. · th  f 32 d . k I h 

bust IOn of certam combmatl Ons of dIfferent fuels, mornmg WI . an qmc cap exposure. ave not . 
f d ·  h t '  1 f d t under certain condit ions, than from other combma-o un ISOC roma -IC p ates 0 any a van age here so tion�, or from some one kind,  is an axiom. far, and yellow screens with ordinary plates are use- When it is  found t h at .,;ome com binations of coal less, except for clouds. as they in tensify the ligh ts, 
whi le  destroying detail in the shad o ws. There is 

give better results than other combinations, or an y 
one kind, th ere is surely some reason for it. No more one thing has puzzled me. These overexposu res spo- heat can be evolved by the combustion of one pound ken of were h el pless ones ; not to be saved by any 

amou nt of bromide of pota&h in the developer nor by 
soft coal culm mixed with four pounds of hard coal 
screenings than can be evolved by the com bustion of d ilution of it. But now and then under just the same five pounds of run-of-mine soft coal, provided combus­(apparent) conditions-bright sunsh i ne, f 32 stop, the tion is  perfect in both cases. same exposure and developer-a good negative was 

obtained. I suppose either the actinic power of the 
I n  firing steam boilers, two conditions m ust be ful­

filled to insure maximum efficiency. First, the coal light m ust have been less, though the eye could not must be burned ; second, the heat evolved must be ab­appreciate it, or else the plates varied, which seems 
unlikely. W. DEARDEN. sorbed by the water in the boiler. 

Trinidad, Col. That the coal shall be burued means that the com-
bustion shall be perfect. When a chimney discharges 

. smoke, it is evident that the:combustion is not pflrfect. 
The Fath e l' of Ocean StealD Navigation. 

To tbe Editor of the SCIENTIFIC AMERICAN : 
I was much interested in the article on " The 

Earliest Transatlantic Steamships," gi ven in  your 
issue of September 21. I was especial l y  impressed by 
it, ag I am visiting in the fam ily of Dr. Junius B. 
Smith, the originator of ocean steam navigation, and 
have seen papers and documents by means of which I 

may possi bly be able to give you a few additional 
items of interest upon the subject, and at the same 
time do j ust ice to the memory of a profound and 
prac tical thinker. whose foresight  and perseverance 
h elped the world to so wonderful an advance. 

Junius B. Smith was born in Conllf'ct ieut abd was 
graduated from Yale in 1802. He went early tb Lon · 
don and transacted b usiness between that cit v and 
New York for over forty years. He crossed the �cean 
several t imes, and on one occasion had a voyage of 
sixty days. This led him to reflecr. upon the i mportance 
of deep sea navigation, and in 1833 he began to -ad vo­
cate t h e  use of steam in crossing the ocean among 
business meu and bankers. His project was received 
at first with indifference and even scorn. Dr. Dion ysius 
Lardner, w h o  was lect uring at the rillle upon scientific 
SUbjects, spoke publicly of the " chimera " of hoping 
to cross the Atlantic in a steamsh ip wit h out a coaling 
station mid way. Even the Duke of Well ington, to 
whom he applied, answered that he . ,  would give no 
countenance to any schemes which have for their ob-

If th e  com bustion is not perfect, i t  is proof positive 
that insufficient air has been admitted to the furnace 
or combustion chamber, or if sufficient air h as been ad­
m itted, the temperature at which it m i n gled with the 
fuel, whether in  a solid or ga5eous st'tte, was not high 
enol,lgh for oxidation. In very few ca ses is too much 
air admitted to the furnace of a steam boiler. 

In the usual process of burning coal in the furnace 
of a steam boiler, a disti llation and com bustion is pro­
duced in which, at almost all times, some part is be­
low the oxidizi ng .temperature. The fresh fuel is usu­
ally delivered to that part. of t.he furnace to w h ich no 
air can penetrate without first passing through the 
highly h eated portion in which the oxygen is con­
sumed. The result is that the heat from this combus­
tion disti l ls  off or sets free the volatile portion of the 
fresh fuel, and there being no oxygen with which it 
can combine, it passes off unoxidized. In order to 
produce perfect com bustion, the volatile portion of the 
coal that is set free b y  the first application of heat 
must be brought into that part of the furnace which 
is  at or above the  oxidizing temperature, and simul · 
taneously mingled with sufficient air to cause com­
plete oxidation. 

With a furnace so constructed that these re;;ults 
could be effpcted, the problem of g�tt ing the heat into 
the water in the boiler would be much sim plified, 
since the efficiency of the h eating snrfaces would not 
be impaired by the presence of soot. 

Thus we see that neither condition of maximum effi­
ciency was in any way approximately fulfilled in the 
case described by the writer of the art icle above re­
ferred to. He stated that the chimney h ad, before the 
use of mixed coal began, discharged large volu mes of 
smoke. This condition alone is enough to de�troy 
the efficiency of the boiler. He also states that pre­
vious to the time of using mixed coal, they had insuffi­
cient boiler capacity and that the result he gives can 
only be obtained with plenty of boiler capacity. It  is 
evident from this that they have increased thei r  boiler 
capacity si nce using the mixed coal. It is equally evi­
dent that in the fi rst case they did not burn the coal . 
In a case of this  kind the remedy is to so construct and 
manipulate the furnace that the combusti ble will all 
be burn ed. Then the difference in cost between the 
different fuels will  he simply in the cost per pound of 
combustible. 

In general, if  the efficiency of a steam boiler regard­
ing the cost of evaporating a pound of water is not 
w h at it sh ould be, the first thing to do is to find if t h e  
ch eapest kind of fuel  that can be obtai ned, i n  proper 
quantit ies, ar.d that is applicable to the conditions, is 
being used . I f  Ihis if;  found to be the case, the next 
thing is to a�certain if it is all being burned. If this 
is  found to be the case, then th ere is but one m ore 
thing, and that is, does the heat of combustion get 
into  the water in the boiler, or does it go somewhere 
else, up the chim ney or out through the brick work, 
or somewhere where it is not useful. When these 
three conditions are being fulfilled in the  h ighest de­
gree, then the h ighest efficiency has been reached. If 
they have not been fulfilled in the highest deg ree, 
then the efficiency is below the maximUlll. 

Th us we see in the case cited in the article above re­
ferred to a gain was made at all th ree points : First,  
the hard coal screenings were cheaper per pou nd of 
com bustible, which means more heat units for a given 
amount of money ; secon d, by the change, owing no 
doubt to the changed conditions of boiler capacity, 
etc. , combustion was made more perfect, which lIleant 
more h eat units evol ved ; and  th i rd, the heat of com­
bustion was more perfectly taken up by the water in 
the boiler, o w i n g  to the improved condition of the 
heating surfaces. Under these condit ions, the result 
obtai ned is not at all remarkable. If comb ustion had 
been perfect in the first case, the result would have 
shown only the savin g  due to the difference in  the cost 
of combustible per poun o .  

There is another and very good reason w h y  this 
method will not revolutionize the firi ng o f  st eam 
boilers. The quantity of hard coal screenings is lim­
ited. At nb point other than shipping and receiving 
points of hard coal can they be obtained in an y quan ­
tity that would supply even the �malle8t steam pla nt. 
At the largest shipping and receiving points they are 
to be had only in very limited q u antities. 

D uluth, Minn . ,  is the receiving point of practically 
all t n e  h ard coal u�ed i n  the North west. An attempt 
was made a t  one time to b u rn hard coal screenings in 
one of th e plants of the Twin  City Ra pid 'l'ransit COIll­
pany of Minneapolis and St. Pa ul, obtaining t h e  sup­
ply from D uluth. The apparent result showed great 
economy, owing to the low prices of h ard coal screen­
i ngs. It was soon found, however, that the entire sup­
ply of this port was insu fficient for one 3, 000 horse 
power plant, and the scheme had to be abandoned. 

Now, wh y will a person attempt to startle the world 
by making a statement that a result had been ob­
tained which ought to revolutionize the great indus­
try of firing steam boilers, w hen on its very face the 
statement shows that the conditions were not properly 
dealt with ? 

If all questions of fuel econom y  were taken up as 
they should be and figured out on some such line as 
h erein set forth, there would be fewer wild statements 
about phenomenal results heing obtained. 

The question of fuel economy is one that is well 
worth the serious consideration of an y one interested, 
and is one not to be dealt with ligh tly, or in all u nsci-
entific manner. W. C OOPER. 

797 State Street, Schenectady, N. Y. , Octo ber 8, 1895. 

The Echo Organ at WestlDin .. ter Abbey. 

This organ, presented by Mr. A .  D. Clarke, has now 
been fixed in the tri forium above Ten nyson's monu­
ment, and is  almost completed. The new instrument 
is  electrically connected with the main organ, and the 
same engine supplies wind to both. The electric wires 
by which the connection is  made are carried from the 
organ to the echo instrument incasE'd in a small leaden 
pipe, while a la.rger pipe taken u p  th rough the roof 
gh'es the connection bet ween the bellows and the 
echo pipes. A new keyboard h as been added TO the 
already complicated main organ (making five m anuals 
in a l l ) .  and there are electrical contri vances in great 
variE'ty, by means of which  couplings and stops are 
put i nto or out of aetion. Despite the distancE' separat­
ing the two instruments, the effect of touching the 
keys on the new m anual is instantaneous, and the ech o 
organ is as sensjtive in responding as is the main 
instrument. 
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Patent- I n fringeme n t-Suit. 

The case of Hall, rpceiver, vs. Traders' National 
Bank, recently decided by .Judge Colt, of the United 
States Circ u i t  Court at Boston, was a suit for the in­
fringement of a patent which came up on a motion to 
dismiss the �uit on the ground that by reason of the 
death of th e defendant the suit had abated and cannot 
be revived. The j ud�e said : " When a person wrong­
fully appropriates It patented invention, it is an i nva­
sion of the  patentee's right of property, and the gains 
or pl'ofits derived from such piracy belong to the 
patentee. Because the machine in which the wrong­
doer may have embodied his piracy may not belong to 
the patentee does not affect the real character of the 
act. I can see no difference in princi ple between a suit 
by the owner of a patent against an infringer to re­
cover the profits he has made and a suit by the owner 
of land or of a mine against a wrongdoer to recover the 
value of t i mber or ore taken. I can not assent to the 
proposition that the profits actually made by an in­
frin�er, for which recovery is sought by a bill in equ ity, 
are the same as damages in an action of libel, sland er, 
diversion of a watprcourse, trespass in breaking up 
m eadow or pasture land, and similar actions of tort. 
The former are the actual direct pecuniary benefits, 
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form. This construction, in his opinion, gave the ceil- / to be acoustically the most perfect mu�ic haH in the 

ing the ch aracter of a drum, and he ad vised l ining the world,  owed its quality to the fact that it was sur­

back of the plaster slabs with silicate cotton. For a rounded by thin partitions, set at a little distance from 

similar reason, he advised filling up the space under the main walls of the buildin!!" which, by their own 

the platform. These suggestions have been carried elasticity, joined to that of the mass of air between 

out, and we are told that the acoustic quality of the them and the walls outside, provided the resonance 

room h as been percepti b ly  improved. It seelUs strange which exp:>rience has shown to be indispensable. In 

th at a room w i t h  a resonant cei l in� should be acousti- the same way, La Scala Theater, at Milan, one of 

cally bad, a vi brating cei l ing hung in this  way usually the larges t, and acoustically the most perfect, of all 

i mproving t h e  acoustics, by its property of conducting European theaters, was liued throughout with thin 

sound, without reflecting it ; but there were probably wood work. The ancient Greeks, to secure resonance 

serious defects of proportion in the room, w hich might w ithout the use of wood work, placed under the seats 

be sufficient to prod uce echo and noise which the of their theaters earthE'n pots, with the mouth turned 

rasonant cei l ing could not overcome. toward the stage, the vibrating mass of air in these 

Whether l ining the ceiling with slag cotton would serving to reinforce the sound. On the other hand, 

improve the matter appears to us extremely doubtful. rooms in fireproof buildings, surrounded on all sides 

The resonance of the cei ling would unquestiona bly be by hard, rigid masses of masonry, are very apt to be 

ad vantageous. Its ten dency to prod uce an echo, which acoustically bad. Even where the large rooms, by 

is a total l y  d i fferen t thing, would be, so far as it ex- careful study of their proportions, are successful, the 

isted , i njurious. To l ine the ceil ing with a mass of smaller rooms, which can not be so proportioned, are 

fibers would check such resonance as it might pos!'ess, in such buildings almost al ways intolerably noisy. So 

and would not, so far as we can see, dim inish in the far as the Glasgow banqueting hall is concerned, it is, 

least any disposition that it might have to prod uce an of course, impossible to say what may be the cause of 

echo. In the same way, the hollow � pace under the the trouble ; but we venture to predict that checking 

platform would be, and was probably intended to be, whatever resonallce the ceiling and the space under 

THE UNITED STATES BATTLE SHIP INDIANA. 

capable of definite measurem ent, acquired by the 
wrongdoer ; the latter are primarily the loss suffered 
by the inj ured party, where the wrongdoer realizes n o  
pecuniary benefits, or only snch a s  are indirect, indefi­
nite,  or rest in spec ulation, com promise or arbitrary 
adj ustmen t. I am of opinion that the canse of action 
survives and the motion must be dismissed. "-Brad­
street's. 

Echo In Large Hal l s. 

The British Architect says that the acoustics of th e 
banqueting h all in the Glasgow M unicipal Building 
are defecti ve, so that, as it is reported, " the most prac­
ticed speaker cannot make h imself h eard over more 
t han one-half its area." At the request of the city au­
t horities, the city engineer h eld a consultation with a 
member of the Glasgow Instit ute of Architects to de­
t�rll1ine what should be done to remedy the trouble. 

The archi tect thought that it would be necessary to 
m ake important structural alterations in the room. 
The authorities said that they could not entertain th is 
idea, and the city engineer tried his  hand at a sugges­
tion. He d iscovered that the ceiling was covered with 
slah� of fibrous plastpr, suspended from timber fram­
ing, and that there was a hollow space under the plat-

acoustically valuable, through the reinforcement which 
the vibrating mass of air in it, or the elastic walls in­
closing it, would gi ve to the speaker's voice ; and to 
fill it up with dead material seems to us a very strange 
proceeding. What city engi neers may think on such 
subjects we cannot say ; but architects should keep in 
mind the golden rule, that resonance, such as is to be 
obtained by thin, elastic linings, or even by masses of 
air j udiciously distributed, is a thing to be sought in 
designing rooms for hearing music, or for public speak­
ing ; while echo, such as is prod uced by hard, unyield­
ing snrfaces, is to be avoided as much as possi ble. 
Every architect who has ever designed a music room 
for a private house knows how greatly the effect of 
music is improved by linin� the walls of the room, and 
if possi ble, the ceiling, with thin wooden paneling ; 
and every layman who has ever bought a piano must 
have noticed what depth and richness is given to the 
tonE's of one played in the d ealer's wareroom, by the 
sympathetic vibrations with which the strings of the 
surrounding instruments respond to the playing. For 
twenty cen turies, at least, architects have Bought in 
various ways to secure similar resonance in large rooms, 
understanding thoroughly the advantages to be de­
rived from it. The Gewandhaus at Leipsic, reputed 

the platform may posse!'s, will do little to ameliorate 
it.-Amer. Architect. 

• • • • • 
-':h e  FIl'eless Locomotive. 

On the line of railway from the heart of the city of 
Marseilles to the necropolis in the q uarter of St. Pierre, 
1 '86 miles long, 2, 394 feet of which is a tunnel, fireless 
locomotives arE' em ployed. These consist of a cyli ndri­
cal receiver charged with warm watel' at a maximum 
pressure of 227 '5 pounds per square inch. At the end 
of a run, says  the Railroad Gazette, this drops to from 
43 pounds to 71 pounds. The water is then reh eated to 
2030 C.; corresponding to 227 '5 pounds pressure by steam 
from the generators at the central station. The cylin­
drical warm water receiver is  10 feet by 3 '8 feet, holding 
550 gallons and about 21 cubic feet of steam. The steam 
from the generators is equally distrib uted th roughout 
the warm water by means of properly arranged pipes. 
It is condensed after being used in the cylinders in a 
condenser over the receiver consist ing of 1, 154 tubes, 
repr()sentin� a cooling surface of 538 sq uare feet. 

• • • • • 
THE largest bell in Japan, that in the temple at 

Kioto, is twenty-four feet high and sixteen feet in 
diameter across the rim. 
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A MODEL ELECTRIC RAILWAY PLANT. 

(Contin ued from first page.) 
with th e fire banked, and there are also two additional 
reserve boilers, so that there are i n  all six boilers 
which are rated at 160 horse power each. 

With the crank sh aft of each engine is directly con­
nected a Westinghouse d ynam o, having an armature 
4 feet in d iameter, with a capac i ty of 450 am peres at 
500 volts. The dynamos are com pound wound. and 

are connected with each other b y  an eq ualizing con­
d uctor to ch eck any tendency of one dynamo to run 
as a motor by the current from the other. 

Fig. 4 shows the arrangement of the d ynamos, con­
nections. switches and am pere meters at the power 
house. Only dynamos 1 and 2, which are supposed to 
be in active operation, are here represented. A repre­
sents the positi ve main conductor and A' the negative, 
while E E are the eq ualizing conductors from the two 
dynamos, the positive and negative cond uctors being 
designated by the usual signs + and -. 'I'he positive 
and negati ve cond uctors of dynamo 2 lead to the 
switch , B, and connection is  made by this switch with 
the cond uctor, C, which connects with the mai n con­
ductor through the ampere meter, D. The positive 
conductor from the dynamo is also connected with the 
main conductor by the conductor, F, through the cir­
cuit. breaker, G. 

The conductor, C, includes t h e  electro-magnet, a, 
which controls the automatic releasing mechanism of 

T 
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vided with a resistance box, H, which is connected cross arm, having I!everal hooks. A folded and 
up in tbe shunt circuit of the field mag-net and is perforated piece of metal is placed around the trolley 
used to regulate the voltage in starting the dynamo. wire and on the hooks projecting from the cross 
The dynamo is started with the switch, B, open, and arm, and a long, narrow key is driven in between 
when the req uired voltage has been reached the switch, the cross arm and the trolley wire, bringing the folded 
B, is closed, th ereby throwing thl' current into the piece of metal into firm engagement with the hooks 
main cond uctors, A,  A'. Should the load increase so and clamping the trolley wire. The narrow key has 
that the action is below the normal in either of the its smaller end split, with the u pper part thereof bent 
dynamos! the deficiency in the series winding of the up against the end of the cross arm to hold the key in 

Fig. 3.-BRANCHES OF THE ROAD. 

field magnet is supplied by the equalizing conductor, 
E, thereby bringing the voltage up and preventing 
one dynamo from acting against the other. 

At I, in Fig. 4, is represented a panel having switches 
by m eans of which the particular bran ch of the road 
connected with the panel may be thrown into or out 
of the circuit. Each branch of the road has such a 
panel in the power station. 

The trolley wire, T, is connected with the positive 
conductor at the power station, and the rails are con­
nected with the negative conductor at the power sta­
tion. To insure contin uity of the return conductor, 
a wire cable usually extends under ground to the 
power stat ion and is connected with each rail. At the 
power station the rails are connected with the main 
conductor by a cable, as shown in Fig. 5, the flange 
soldered to the end of the cable being clamped to the 
rail web by bolts. A lead plate is interpose/1 between 
the flange and the rail to make the joint watertight, 
thereby obviating electrolytic a ction in  the joint itself, 

and thus preventing corrosion. The 
trolley wire is suspended above the 
center of the track by a cross wire 
supported at ei ther end by a small 
w indlass in the end of a curved arm 
pivoted in a hood clamped to the 
trolley pole, as shown in Figs. 6 and 
9. The curved arm is carefully in­
sulated by a bushing and washers of 
insulating material. The cross wire 
which supports t h e  trolley wire is 
provided with an insulator by which 

place. This form of trolley wire suspension is very 
readily applied and easily removed and repaired. 

The trolley wire at the ends of different sectioD!:l is 
supported as shown in Fig. 8, the ends being clamped 
to a double wedge of insulating material, the lower 
edge of the wedge serving to form a bridge between 
the two ends of the trolley wire, which allow s  the 
trolley to pass smoothly over the break. The con­
nection between two adjacent sections of the wire is 
completed or broken by means of a cut-out, shown in 
Fig. 9. This cut-out is secnred to a trolley pole in 
such a position as to be accessible to linemen or other 
authorized persons, so that should anything occ ur on 
one section of the road which requires it to be cut out, 
the section may be rendered " dead " electrically, by 
swinging out the arm of the cut·out. 

An insulator which is inserted in the wires where 
the circuit is to be interrupted, and for connecting 
conductors with their supports, is shown in Fig. 
10. This insulator consists of two parts, one formed 
of a rod having an eye on one end and a button on 
the other, and another rod having an eye upon one 
and a skeleton socket upon the other, the button of 
one part being inserted in the skeleton socket of 
the other part without electrical contact, the socket 
being filled and enveloped with insulating material a<' 
shown. 

This road, which was organized ill 1860, was equ ipped 
electrically in the summl'r of 1894. Since January 1, 
1895, the current hat;: been on continuously, there hav­
ing been no sh ut-down during th e operating hours 
since starting October 15, 1894. The speed of the cars 

Fig. 4 .-DIAGRAM OF DYNAMOS AND CONNECTIONS OF POWER HOUSE. 

the circuit breaker, G, so that when there is a cross the trolley wire is suspended. This insulator is in the 
or sh ort circuit u pon the line, the switch, G, is auto- form of an inverted cup, as shown in Fig. 7, with a cen­
matically released and the dynamos are thereby pro- tral aperture in which is inserted a scre w covered 
tected from inj ury. Two switches, two circuit break- with insulating material, as shown at 1. This screw 
ers, and two am pere meters are h ere shown, one of is held in place by a screw cap, as shown in the en­
each for each dynamo. The dynamos are each pro- graving. On the lower end of the screw is placed a 

is limited by city ordinance to 10 miles per hour within 
a mile of the City Hall and 12 mi les per hour beyond 
that diRtance. The cost of fuel for operating t,he 
road ill $0 '0045 per car mile. 

For the courtesy which enabled us to procure the 
information here presented we are indebted to H. S. 
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Parmlee, president of the compan y. We have reserved Spontaneons Combo.UOII. 

our descri ption of the cars, the motors, and the wiring Many substances take fire very easily. Greasy rags, 
and operating of the cars for a future article. cotton waste, etc., are readily self-igniti ble. Some 

• ' . '  • foreign man ufacturer has instituted experiments on 
A c t i o n  0" the R a l o .  the self-ignition of cotton waste, and the results were 

The rai n falling on the rocks sinks into every crack very interesting. A handful of cotton waste was d i p­
and crevice, cany ing with it into these fissures surface ped into linseed oil, squeezed out, placed in a wooden 
material wh ieh has been degraded by the weather, box, and the temperature observed by means of a 
and thus affording a m atrix sufficient to start the thermometer in troduced into the box. The tempera­
growth of vegetation, and afterward to maintain the ture surrounding the box was kept at 70 degrees C. 
plants. The fi bers and roots of these plants, bushes, Soon after the temperature in the box rose to 173 de­
and trees thus brought into life, gro w in g  and expand- grees C., and smoke issued therefrom. When opened 
ing-, act as wedges to spl it.  u p  the surface of the rock so as to admit air a flame burst out at once. A box, 
and to com m ence the process of wearing a way. From I from which the air was perfectly excl uded, consumed 
this quality of destruction a large class of plants derive after five or six hours. III another experiment, in 
the name of Saxifrages, or rock breakers, from their wh ich the cotton waste was saturated with rapeseed 
roots penetrating i nto the minute fhsures in search of oil, the box burned after ten hours. With an outer 
water, and so assisting in the process of disintegration. air temperature of 56 degrees C., gallipoli oil caused 
In winter the water collected i n  the h ol lows and the spontaneons combustion of cotton wrapped in 
crevices becomes frozen,  and expanding as it changes IJaper ; castor oil required twenty-four h ours ; sperm 
into ice. acts like a charge of blasting material in oil. four hours ; trai n  oil, two h ours, for a lively com­
breaking u p  t h e  rocks. The pieces thus detached be- bustion. 
come further dbintegrated by frost and weath er, and, In view of these conclusi ve practical results, it will 
being rolled over and over and rubbed against each read ily become apparent to the th oug-h tful person 
other as they are carried away down the mountain that it ill extremely dangerous to allow greasy or oily 
currents, are ground gradually smaller and smaller, till rags or waste to lie around the paint shop. Indeed. it 
from fragm ents of rocks they become bowlders, then is  wrong- to throw such matter upon the floor at all, 
pebbles, and finally sand. As the mountain stream because it is apt to be forgotten and left lying there 
m erges into the river the  pebbles and coarse sand con- for some time. The safer and much better plan is to 
tinue to be rolled along the bottom of the channel, provide a galvanized i ron receptacle, havin� a cover, 
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burst into flame because of its chemical nature ; lamp­
black, because, usually, of the oil present ; w hile such 
dry matters as flour, coal dust, and other fine organic 
d ust, explode when certain o utside causes are present . 
Professor 'l'obin demonstrated before the Kentucky 
Millers' Association this  fact, and further showed that 
dampness destroyed the explosive tendency. Live 
steam was recom mended as a preventive, by damping 
the air of the mill. The same would apply t o  the air 
in a wood worki ng factory, where it is full of dry d ust. 
Herr Baehr, of Dresden, found that leather belts, used 
in m i lls, are rapid generators of electricity, and that 
this would fire dry d U8t and cause explosions. Pro­
fessor Pepper put some fine flour in a small box, fitting 
the top with fine wire netting, shook the box and 
cau sed t h e  finer dust to come in contact with a flame, 
l ike that made with a l ighted stick. Under the right 
conditions, the experiment will result in a large 
flame, resembling that made by b urning of loose g u n­
powder. 

To make combustion possible, oxygen must always 
be present. T here m ust be air present. The greasy 
rags would not take fire of themselves if kept from 
the air ; hence, in keeping them in a tigh tly covered 
i ron can. the probability of combustion is red uced, 
and possi ble com bustion made of no account. It is 
well to remem ber this fact. Liquid kerosene oil never 
explodes. Plunge a candle flame into a gasometer of 
pure coal gas and it will go out as i t  would if plunged 
i nto water ; but lIlix air with the gas and the result 

�,�� 
Fig. a.-WIRE SUPPORT AT THE ENDS OF AD.JACENT 

SECT ION S. 

,Fig. 9.-CU-OUT 

while the argillaceous particles and salts become min­
gled with the water, and flow on with it either in sus­
pension or solution . -Longman's. 

. . . - . 
Why We Like Dogs. 

And why do people keep such lots of dogs them­
selves and go in such n nm bers to "ee other people's 
dogs ? queries Popula,r Science News, and then pro­
ceeds to answer. Because the dog is at once the 
sincerest flatterer and the most successful cheerer that 
the h u man race ever h ad. A good dog always gives 
us the feeling that we men and women are a sort of 
gods. No other animal does anything of the kind. The 
cat treats us as an inferior, and the horse will treat 
us as a dear friend, not a divinity. The dog, more­
over, im parts someth ing of his  peculiar gayety to us 
in a way that is  irresisti ble. H e  mingles his sugges­
tion of gayety with his  flattery ; for he not only 
leaves h i s  dinner un tasted to walk with us, but the 
mere fact that we are apparently giving ourtSelves the 
pleasure of a walk raises him into snch a delirium of 
delight that t h e  sight of it puts all our d u m ps and 
blues to such reproach t hat we shake them off in very 
shame. And wh en we don't walk, but sit moodily at 
home, the dog c urls up lovingly at our feet, and looks 
up now and t hen into our eyes, and • .  glides into our 
darker m nsings with a mild and h e aling sympath y." 
Yes ; there i s  solid reason for the fondness of men for 
dogs, and it will never come to an end until either 
men or dogs becolIle very different beings from what 
they are now. 

Pig. lO.-INSULATOB. 

Fig. 8.-WlNDLASS AND BRACKET POR CROSS WIRE. 

F AIR HAVEN AND WESTVILLE RAILROAD. 

in which to throw all discarded waste at once, so that 
even should ignition ensue, the contents would sim ply 
burn without damage to surroundings. 

°
If it be urged 

that one cannot take the tilIle and trouble to throw 
such waste matter at once into the can, let us remem­
ber that tbe very habit of being careful in this matter 
will tend to making us careful in other and, perhaps, 
all things. Time spent in doing such l ittle things is  
not thrown away ; nothing can be gained by first lit­
tering the floor and then !' weeping the litter up. 

There are dry substances that sometimes self-ignite. 
There is the well known exam ple of lampblack, though 
it is said that the presence of small quantities of oil, 
which is found in the black coming from the first con­
dense rs at the factory, is  the �ause of the spontaneous 
combustion to which it is liable. Still, even the driest 
black may self ignite. Instances are recorded where 
casks of lampblack have been found al most red hot 
after standing some time. Prussian blue is  another 
pigment very liable to self-com bustion in the dry state, 
b u t  more particularly in the  preparation at the fac­
tory. Th en it  is extremely dangerous. and the utmost 
caution must be exercised. not only to prevent its burst­
ing into flame. but to arrange matters so that in case 
a fire does break out it shall be confined to small limits. 
Outside of the factory we h ave heard of no difficulty 
attending Prussian blue in this  way ; of courhe, it is 
usually ground in a medium that prevents this, the 
dry blue being more rarely em ployed. 

The l iability of certain d ry matters to explodp. under 
certain conditions is well known. Prussian blue will 
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Pig. Ii.-RAIL CONNECTIONS. 
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2 
Pig. 7.-TROLLEY WIRE SUPPORT AND INSULATOR. 

will be much different. Lamps only explode from 
mixed air and oil vapor. Flour d ust or fine wood dust. 
when mixed with air, w i ll ignite like gunpowder. In It 
heap no trouble ensues.-The Hub. 

.. fo .  a .  
Walki ng Backward C o re "or Headache. 

An a postle of physical culture says that an excel­
lent and never-failing cure for nervous  headache is the 
sim ple act of walking hack ward . Ten minutes is as 
long as is usually neces�ary to promenade. It some­
times, however, requires more than ten minutes to 
walk at all. if one is very " nervous. "  But it  is not 
understood that it is  necessary to walk a chalkline. 
An y  kind of walking wi l l  do, provided it is backward. 
It is well  to get in a long, narrow room, where the 
windows are h igh, and walk very slowly, placing fi rst 
the ball of the foot on the floor, and then the heel. 
Besides curing the headache, this exercise promotes a 
graceful carriage. A h alf hour's walk backward every 
day will do wonders toward prod ucing a graceful gait. 
-Medical Record. 

• 1 • •  
THE fast run which was made on the New York Cen­

tral September 24, 65 ·96 mi les an hour for 147 ·84 miles, 
was beaten the very next d ay. another spec i al train 
carrying newspapers having run from Alban y to Syra­
cuse, 147 ·84 miles in 130 m i n utes, equal to 68 23 miles 
an hon r. Nothing is said in the reports about the 
amount of time occupied in running through the 
street approaching Syracuse. The weight of the two 
cars of this train is give. as 167, 107 pounds. 
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Old R ubber Shoes. I sible, and the next step will be that the dynamo by the bottles, corks, etc. The author found the arti-

The b usiness of g-athering- waste rubber is chiefly I familhri zing u� with electro-chemical processes wi l l  ficial waters, as a rule, to contain as many bacteria as 
confined, so far, to cast-off foot-wear. The methods enable us to produce electricity itself by electro-chemi- the natural. 
of reclaimin� rubber were first applied to scrap of this : cal processes. _ , . ,  • 
class, and the organized chaunels through which 18, 000 There seeIllS to be no q uestiou that galvanism is to The B a n k  of England. 

tons of scrap annually trickle from the hands of cvun- be re-enthroned somewhere in the  llear future. It will Some interesting facts about the Bank of England 
try peddlers into larger stream s, until the rubber re- not entirely supplant dynamo electricity, h owever, for and its history have been gath ered by the Socilll 
claiming factories receive it in carload lots, have all the latter will always h ave its field of usefulness, and Economist. 
been planned for t h e  collection of old shoes. The there will always doubtless be cond itions where, even It will be remembered that on January 1, 1895, this 
price of old shoes at the point where they first become with its 90 per cent inefficiency, it will  be ch eaper t han institution celebrated its becond centenn ial a n n i ver­
a merchantable commodity it would be hard to say. the  battery method. but it is not to continue to hold sary. It was organized to relieve Wi l liam III  from 
In many rural districts rubber shoes are collected in undisputed s way as it has during the past decade and the difficulties he experienced in raising- funds to pros­
the spring months, together with rags and other more. ecute the war against France. William Patterson, a 
waste, by peri patetic m erchants whose stock in trade, It is idle to suppose that any method can be devised Scotch merchant, was the original projector of the 
whether in a pack or a litt l e  wagon, consists of tin · of consuming zinc to com pete with coal. The eco- enterprise. 
ware and cheap trinkets, intended for exchange at the nomic possi bi lities of batteries consuming zinc have •• The terms of the charter were that the sum of 
farm h ouse for the contents of the scrap bag. No been al most as nearly reached as have tho�e of the £1, 200,000 ($6, 000, 000) should be raised, and that the 
cash changes hands i n  these transactions. When t h e  dynamo, and no further progress can reasonably be subscri bers should form t.hemselves into a corpora­
peddler returns to h i s  starting point he turns over his ex pected in thIS d i rection, Nor is it reasonable to ex- tion styled ' The Governor and Company of th e  Bank 
collectivns to the village merchant for more tin ware, pect that electricity  will be generated hy chemical of England.' The bank was also to h ave the privi lege 
with perhaps a little cash, and. goes out over a new means di rectly from coal. of keeping t h e  accounts of the public debt, paying 
route in q uest of rags. The peJdler may be in business The fuel for our  boilers req uires some preparation dividends. issuing notes, etc. , for which an allowance 
on his owu account, or in the employment of the vi ! - before it can be econom ical ly employed t here, I),nd it of £4, 000 a year was granted. T h e  whole of the 
lage trader, but in either case the latter has a ch ance is to be expected that it wil l  req uire some special capital was to be loaued to the g-overn men t  at 8 

to make a profit on t h e  collections of scrap, which are preparation to adapt i t  to the d irect production of per cen t. Th is in terest, together with th e £4, 000 al­
shipped from time to t i me to a city dealer. The latter electricity. Under our boilers the ad mission of at- lowance, g-ave the bank a reven ue of £100, 000 per 
wil l  offer his ru bber stock, whenever it reaches good mospheric oxygen has to be carefully reg ulated, else an n u m. 
proport ions, to a rubber reclaimiu g mill. Iu ship- the resu lts ob tained are unsatisfactory. It is not I . • At its yerv outset the bank was a servant of the 
men ts from the West probably 5 per cent of the whole unreasonable, th en, to expect that the m ethod of burn- government, a

'
nd it has retained that character, but 

will con sist of ru bber scrap, 25 per cent of metal, and ing our fuel for direct electrical prod uction will have in some w hat d iminished degree, through all the  ages 
th e rest of paper stock and rags_ There is  n o  one to be careful ly considered. of its subseq uent history. It is a curious fact that, 
han dling rubber shoes alone, however. Whoe ver buys The d irect prod uction of electricity from fuel does alth oug-h founded by a Scotchman , Scotch men are 
the country merchants' col lectious m u!'t take t h e  whole not t,herefore mean the burning of an un prepared fuel esche wed by t h e  bank. What the first of the race did to 
lot. But the rubber is the most prized part, in pro- in an uncontrolled atmosphere, but means a proper entail the ban upon his fellow cou ntrymen is  not re­
portion to its extent, s i nce the trade in rags for paper preparation of both, and their especial adaptation, so cord ed, bu t it is commonly said i n  London that th ree 
stock has been g-reatly depressed in recent years, w hile that the latent energy may become manifest in the descri pt ions of persons are excluded in practice fro m  
rubber scrap has gone upward in price, with the i n- electrical instead of the heat form. These are all em ploym en t a t th e  bank-n amely, Scotc hmen, Jews, 
creased n u mber of rubber reclaim in g factories and the problems for the electro-chemist, and they are prob- and Quakers. " 

conseq nent com petition in the business. It tray be lem s  that are being attacked by so many vigorous In th e basemen t of the bank building- are barracks 
noted that, when old shoes first became a merchanta- thi nkers that their solution must be in the order of in w h i ch are q uartered thirt y  soldiers d aily. It has 
ble article, the price paid for them by manufacturers things. -Electricity. been the custom to station soldiers at the bank ever 
was 1 cent per pound, while the quotatious h ave since .. , . ,  • since the riots of J une, 1 780, w hen an attem pt was 
averaged 5 cents per pound for mont h s  at a time. The 'relephone N ewspaper. made to sack the bank. 

The trade in rubber scrap is now most thoroughly The telephone newspaper organized at Pesth, Huu- " Th e  Ban k of E ngland first issued notes in 1695, 
organized in the West and Nort h west. In the South- g-ary, has no w  been working successfully for two years. which were for £20. The £10 notes were issued in 1 759 
ern States, where little snow hIls, th e  consum ption of It is the only newspaper of the kind in the world. It and the £5 notes in 1793. At one time d uring t h e  early 
ru bber shoes is not sufficient to form a basis for a trade is called the Telephone Hirnondo, or Herald, costs 2 years of the present century notes of £1 and £2 were 

in old sboes. Even in New York City the use of rub- cents, like a printed paper. and is val uab l e to persons issued, b ut in 1844 they were all withd ra w n from cir­
bel'S is not large enough, in proportion to the popula- who are unable or too lazy to use their eyes or who culation, and no notes are issued for less than £5, and 
tion, to make the trad e iu scrap of im [>ortance. Th� cannot rf'ad. It has 6, 000 subscriber;:, who receive the none h igher than £1, 000. 
rubber reclaimi ng works formf'rly received considera- news as they would ord inary telephone messag-es. A •. These n otes may be said to be the safest pieces 
ble sh ipments from Canada, but that was before th e special w ire 168 miles long runs along the windows of of paper iu the world, as under any circ umstances 
establishment of factories i n the Dominion for working the hou�es of subscribf'l's, which are con nected with the bank could pay with gold any one in circulat ion 

up old shoes. Of t h e  rubber scrap imported the larger the main l i ne by sepa rate wires and special appara tus without one pound of the capital of t h e  insti t ution be­
!;lhare comes from Russia. The imported scrap is  not w h ich prevents the block ing of the system by an acci- ing- touched. They are a legal tender every where i n  
so desirable, however, a s  w h at i s  gathered at home. dent a t  o n e  o f  t h e  stations. 'With in t h e  houses long, the United Kingdom, except a t  t h e  ban k itsel f, where 
In spite of the good consumption of rubber foot wear flexible wires make it  possi ble to carry the recei ver to they must be paid i n  gold. 
in New Eng-land, there are n o  dealers in  scrap there in the bed or any other part of the room. • •  The ban k started with a capital, as stated, of 
a position of commanding im portance. This i s  d ue in The new>! is nut deli vered as it h appens to come in, £1, 200, 000. In t wo years this was increased t o £2, 201, ­
part to t h e  existence of near-b y factories which buy but is carefully edited and arranged a ccording' to a 000. In 1710 it was again i ncreased to £5, 560, 000. On 

directl y from the smal ler dealers. In the West t h e  prin ted sch ed ule, so t ha t a subsc riber at any time June 29, 1816, it was i ncreased to its  presen t sum of 
prine i pal center of the trade is  C hicago.-India Rub- knows W hat part of the paper he is goi ng to hear. It  I £14, 553, 000, eq ual to about $72, 700, 000. No reports of 
bel' World. begins wi th the night telegrams from all parts of the bank are made beyond the regular week ly  state-

.. • • , .. Europe. Then comes the calendar of events for the  ment. 
The Trend of Electrical Development. day, with the city news and the lists of stran/-:ers at .. The Bank of Eng-land has someti mes been iu d i f  

In years gone by, and not s o  many years a t  that, t h e  hotels. A fter that follow articles o n  m usic, a rt, ficulties. It failed in 1696, and i n i ts earlier years i l  
almost the entire energy o f  investigators into electri- \ and literature. The staff i s  organized like that o f  any I was subjected t o  many runs, some organ ized b y  the 

cal science was devoted to the i mprovement of the other newspaper, and is only on duty from 7:30 i n  the jealous private ban ker8, some the result of polit ical 

pri m ary battery. There was indeed reason for this in morning till 9 :30 at night. After the copy has passed causes. . - . 
that its  efficiency was comparable to that of the steam through the editor's hands, for the paper is subject to .. The present governor of the bank and the deputy 
engine and fa.r in advance of any known methods of the same restrictions as ord inary n e wspapers and is governor each receive a salary of £1,000 a year. The 
obtaining available energy from fuel. Its drawbacks, liahle for its com m unications, it is given to the " speak- bank has 24 d i rectors, each of which m ust hold £2,000 
however, w ere many_ The fuel, which was zinc, and ers. " These are ten men w ith strong voices and clear of stock, and who receive £500 a year compensation. 

the atm osphere in wh ich it was consumed, which was enunciation, who work in shifts of two at a time and There are in all 1, 050 persons em ' loyed in the various 
the acid or saline solution, were far more expensive talk the news through the telephone. There are 28 departments of th e institution, and their  u nited salar­
than coal and atmospheric oxygen, and t h e  care re- editions uttered a day. Additions to the flrst edition ies amount to about £1,400, 000 a year_ 

qni.:-ed to keep the batteries in working order was ex- are announced as n ews items. • . Up to 1826 it was the only joint stock bank in 

cessive and burdensome. It seemed very possible, To fill up the ti me when no news i s  coming in, the England, and unti l 1835 it remained the only joint 

however, to so improve th e  details of the battery as to bubscribers are entertained with vocal and instrumen- stock bank in London. At that da te the London and 
render its care less i rksome, and invention turned its tal concerts. -N. Y. S u n. Westm inster Bank was founded, and at the same time 
attention with considerable success in that direction_ _ , • • .. forty other joint stock banks were established in 
H o w  to produce a cheaper fuel and atmosphere, how- Bacteria In MIlieral W aters. Great Britilin. . - -
ever, was not so apparent, and practically no progress D P S 'dl t t t' f th Berll'n 

. .  The Bank of England is not only the banker of the 
d 

. 
th d ' t·  W '  h th d t f d 

r. - el er, a a recen mee lng- 0 e it was rna e m  at lrec Ion. It e a  ven 0 vna- Ph t' I S ' t d . 
h '  h h 

govern meut, bu it is also the bankers' bank. All 
I t ·  h ' d '  I · ·t f 

. . ; armaceu lca oCle y, rea a paper In w IC e 
mo·e ec rIC mac I ll es pro ucmg e ectrICI y rom ordl- I th b 

f b t 
. b ' t ' t 

other ban ks keep their bullion reserVt S at the Bank of 
. . I g-ave e num er 0 ac erla per cu IC cen lme er . . h h I nary coal, and atmo�pherIc oxvgeu through the mter- I f d ' t d 'ff t b ttl f h f l ' 

England , and thIS IS one fact t at g-ives t e estab ish-
. . . . . . oun III wo I eren a es 0 eac 0 severa mIn-

medlary of the bOIler and steam engme, notwlthstand- I t f II  (A D ) 
ment its  special importance as the center of Eng--

iug an inefficiency of over 90 per cent as against about 
era wa ers, as 0 ows m. rug. : 

lan d's monetary system. This reserve is seldom al-
20, the  primary battery came into d isfavor an d t h ose 

Langenschwalbacher Wienbrunnen . .  .. . . . .  . . . .  . . . . . . 44-147 
lowed to fall bel o w  £10. 000,000, a fair average being 

who continued the investi�ation of the great problem ��7e�!I�':��. : : . : : : : .· : : : · : : : : · : : : : .[ : : : : : :"'-. : : : . : : :  �::5 I from £10,000, 000 to £14,000, 000. The daily transac-
connected with it became themselves the subject of Biliner , . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  675-3456 tions of this institution sometimes run as h igh as 
obloq uy and derisiou. Harzer . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  . . . •  , . . . . . . . . . 7600-12450 £6. 500, 000. 

The dynamo-electric machine has now been de vel-
Egerer FranzqueUe . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  302-.1j()4 

•• The n u mber of persons recel vmg di vidends is 
Schlesischer Obersalzbrunnen . . . . . . . . . .. . . . . • . . . • . • . • • •  96-406 

oped so nearly to its theoretical l imit as to leave n o  Fachinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2250-16700 nearly 284, 000. Nearly £25. 000, 000 ($124, 000. 000) are 
reasonable expectation of any further advances in the Kis.inger Rakoczy . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225�12600 annually paid out by the ban k as divide r;d s 011 stock 
way of efficiency_ Emser Kraenchen . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 5890-7250 annuit ie� reaching- the enormous sum of £775, 000,000 

In the meantime electro-chemical science has been Karlsbader Muehlbrunnen . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 3890-27216 or �ay $3, 873, 000.000. 
h Vichy Grand Grille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13400-14300 

k h k I advancing wit giant strides, and many metallurgical Wildunger . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  870-945 " During the year 1892 the stoc of t e ban so d as 
operations which before were dependent directly upon Spaa Pouhon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1137-1160 high as £344 per share a n d  a8 low a s £325. The h igh-

the combustion of  coal arf' now performed more quick- Friedrichshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5600-5795 est d ividen d ever paid was in 1697, 27� per cent, and 

ly and more cheaply by the intervention of the boiler, The waters, as a general thing. are practically free the lowest during the years 17ti3-63, 4� per cent. For 

engine and dynamo. from bacteria when they emerge from the earth, but twenty years the dividend has averaged about 10 per 

It is the dynamo itself that has rendered this pos- these develop rapidly through carelessness in washing cent." 
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Pipe Line for Sewerage at Reading, Pa. 
At a recent meeting of the Engineers' Club of Phil­

adel phia, Mr. William H. Dechant read a paper fully 
describin/Z the method of con structing the submerged 
pipe line across the Sch uylkill Ri ver at Reading. The 
width in this part icular part of the river along the 
pipe line is about 400 feet and the deepest part about 
10 feet be low extreme low water, the average depth 
being about 8 feet. 

A 30 inch cast iron pipe was used, weighing a little 
over two net tons per length of 12 feet. The chan­
nel was excavated across the bed of the river to lay 
the pipe in, so that the bottom of it would be about 
2 feet belo w t he ordinary river bottom. Previous 
soundings with a poi nted steel rod had shown the 
bed rock to be far enough down to allow the proper 
depth of trench, although the rock was scraped at 
several points in the dredging. The dredging ma­
chines were kept exactly on the line by means of a 
No. 8 wi re stretched across the ri ver 10 feet north of 
the center line. Tags were placed on the wire at a 
distance apart equal to the length of ea�h pipe sec­
tion, with the proper depth below the surface for each 
jo int m arked u pon t h em. 

The line of pi pe was laid by first joining the sec­
tions suspended from trestle work across the river by 
means of long scre w rods, attached to each pipe, so 
that the en tire length occnpied the same position that 
it was to have in the bottom of the trench . The whole 
thing was then lo wered uniformly by a man at each 
scre w ,  keeping time in the turning. 

A fiat scow was arranged to carry each section of 
pi pe from the shore to the trestle work with a tru n­

nion in its center, so that the pipe could be turned 
around into almost an y position to anchor it  aleo"\g the 
line of trestles. The trun n ion was so made that the 
operator could move the pi pe some distance endwise 
also. 

1.'he methods of setting the trestle work, suspending 
the sections of pipe from the screw rods, making the 
joints and lowering the pi pe were d escribed in detail. 
Three days were occupied in the erection of the trestles 
and four more in getting the pipe ready for lowering. 
'rhe lowering occupied altogether about five hours. 

S n akes and Fishes. 

One of those quiet workers connected with the 
M useum of Comparative Zoology, at Cam bridge, who 
for years has been conducting most interesting re­
search es, is Dr. Sam uel Garman, whose name very 
rarely appears in the newspapers, yet whose work is 
of such qual ity that it has gained him t he highest 
h onors from i nstitutions abroad . 

Dr. Garman is a Western man, and has been on the 
staff of the Muse u m  for thirty years or more. He was 
with the elder Agassiz in South America and else­
where, and sin ce that time he has acco mpanied or led 
a number of oth ers of the expedition s  of this institu­
tion. At the time that Stanley made his celebrated 
march across Africa, Dr. Garman was just a bout to 
head a small party for exploration in the Dark Conti­
nent, but the excitement among the nati ves which 
followed the former ex pedition made it seem judicious 
to gh -e the latter u p. 

Dr. Garman's particular field in the animal kingdom 
is that of th e  snakes and other reptiles and fishes. 
He can tell tales from his own experience which would 
put to blush the most imaginative of the stories of 
the authors of to-day, and is well pr�pared to hold his 
own when the conversation takes on a fishy strain, even 
in the presence of the oldest and most fortunate of 
anglers. 

H e is on intimate terms with all the snakes, handles 
thelll wi thout fear, keeps them about his laboratory 
(in cages, however) for purposes of study, and has dis­
covered no end of curious things about them, all of 
which are faithfully stored in great volumes of puhli­
cations, where the public has hardly a chance to get 
at them. 

A rattlesnake, a native of Missouri, has boarded 
with h im for up ward of t wo years. It is a brightly 
marked beast, more vi vidly painted than are our nat­
ive rattlers of Blue H ill or Mount Tom. It is large 
and well filled out and has a keen eye for th e stranger, 
whose approach to his  cage seldolll fails to call forth 
a sh rill alarm. It is active, but naturally is somewh at 
cramped in i ts comparatively small quarters. It has 
made a fe w excursions, however ; one a while ago to a 
meeting of the Boston Scientific Society, where he was 
let loose to crawl about the fioor, to show his curious 
obl iq ue method of progretision . Dr. Garman does not 
like, however, to take him into strange places, since a 
rat hole m ight afford him a safe retreat, and the 
chances of recovery in good condition would be very 
slight. 

This beast seems to know his captor and makes no 
effort to strike him w i t h  his fangs, allowing himself 
to be handled with what seems like carelpssness, but 
wh ich is  t h e  sk ill born of long �xperien ce. He is more se­
date than one of the youn/Zer specim ens which was here 
a few years ago, w hich, while apprel'iati ng the warmth 
of Dr. Garman's hand and forming a coil upon it, was 
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greatly incensed at visitors, and testified to this by of the attics of the Museum, he will find that the great 
vigorous rattling. naturalist is quite in accord with the Celestial in the 

This Missouri specimen has yielded to science quite queer shapes which he has depicted. 
a number of interesting facts. He has been in his These queer fishes which Dr. Garman has studied 
cage so long that it has been possible to follow step by belong to the genus Anableps, the h aunts of w h ich are 
step a number of his changes. It is known positively in warm waters from South to Central America. 
that he loses his skin twice a year, and that he adds a There are several odd things about them. In the first 
rattle for every skin. Instead of losing the rattles as place they bring forth their young alive intotead of de­

he does his skin, they are retained by the closing of the positing eggs in suitable places and leavi ng the rest of 
inner end of the" old rattle over the -knob of the new it to good fortune. In the second place they have a 
one, and accidents excepted, the snake bears with him very curious eye ; it is the exact counterpart of the 
this record of his age. But accidents will happen. divided spectacle lens which is so commonly i n  u s�, 
Through frictiou or for sowe other reason the horn one half for far sight and the other for reading. This 
which forms the rattle may become thin, and in such is literally true, the eyeball of  the fish is divided into 
case, the catching of the rattle in some obstruction two portions by a black curtain, so that there is an 
would tear it away. In this very snake some holes upper half eye and a lower half eye. The d ivision 
have now appeared near the base of the first loose rat- begins very early in the development of the young 
tIe, and were the animal free in the woods, there is but fish , th ere being first a little encroachmen t of the 
little doubt that he might soon become a snake with black border into the eyeball, and, having entered it, 
only a single rattle on his tail. finally stretches clear across horizontally. So the fish 

As to snake bites, Dr. Garman is in position to speak has two half eyes in each socket. 
authoritatively. He has had a great deal of experi- Anableps is a fish of rather large horizontal propor­
ence, and has been bitten by all sorts of snakes. Most tions, and as he swims, bis head lies partly out of the 
of them leave simply two little holes not more trouble- water, the water line being in fact just at the d ivision 
some than the bite ol a cat. The rattlesnake bite is in his eye. The upper eye he uses for vision through 
quite different, and req uires immediate attention. the air, seeking for food in the vegetables fioating on 
The part bitten is relieved of the po ison as m uch the surface. The lower half of his eye he uses for vis­
as possible by sucking, while the member is con- ion through the water, and th us gets timely warning 
stricted by an impromptu tourniquet, which permits of the approach of h is enemies. 
the poison-bearing blood to reach the heart only in One would think these oddities quite enough for a 
were dri blets. And nature does the rest. There is a comparati vely i nsignificant little fish , a fe w inch es in 
possibility that if  the tooth should penetrate into one length, and not making much figure in society, but it 
of the larger blood vessels, this treatment or any other is this sam e genus which exhibits rights and lefts. The 
might not be successful, but the chances are in its proof of this peculiarity depends upon close scrutiny 
favor. and the dissection of the animal, but its anatomy leaves 

One way very read ily inq uire how it is that such a no pos!!ible q uestion in the matter. 
skillful snake catcher could permit himself to be bitten A right Anableps is doomed to wander about in 
at all, but th is is easily explained. In the instances in lonesomeness through the seas filled with Anableps of 
which it has occurred the bite was not from the snake his own pattern, and can never be happy until some 
that was caught, but from a mate which had not been opposite example, opposite in sex as well a s  one-sid ed­
noticed, but which, disturbed by the capture of its ness, is found to share his home. And here comes in a 
companion, struck at the comwon enemy. most curious bit of stati!ltics. Of the specimens wh ich 

But to turn a moment to Dr. Garman's in vestigation it b as been possible for Dr. Garman to inspect, a num­

among the fishes, there are a number of points of gene · ber suffiCiently large to be tol erably representative, 
ral i nterest whose elucidation has been due to his per- three· fifth s of the males are rights and two-fifths are 
sistent research. One of these concerned the artificial lefts, while of the females, three-fifths are lefts and 
hatching of trout. It was found at the fisheries that a two-fifth s rights. The three·fiths of the males that 
very large number of the fry were joined , two and t wo, are rights will find in three-fifths of the females that 
like Siamese twins, and so large a number as to be are lefts most congenial com panions, while the t wo­
very noticeable. This was quite a puzzle to natural- fifths males that are lefts will find a mate for each in 
ists for a long tilDe, for there was no evidence_ of its oc- an eq ual proportion of females that are rights. This 
curring in the brooks and natura.l- hatcheries, and yet balance in nature is by no means the least remarkable 
all the features of the hatching seemed precisely the feature in the story. -Boston Common wealth. 
�m& • • • ' .  

The female was customarily relieved of her eggs by 
gentle pressu re, and these eggs were made fertile in 
the natural way, but nevertheless there was the pe­
culiarity of Siamese tw ins, triplets, and even quad­
ruplets. W h y  was it so ? 

Dr. Garman came at the solution a number of years 
ago, and his notion has since been generally accepted . 
The perfect egg has a sol id shell all about it, one point 
excepted, where the fertilizing particles are to enter 
into the egg and give it l i fe. The natural depositing 
of eggs by the female was an operation of some little 
time, and every egg had an opportunity to become 
perfect, and had only the one vulnerable point. With 
the artificial process, however, the eggs were dis­
chargetl all at once, and naturally in different stages 
of com pleteness. In the less perfect ones, defects i n  
t h e  shell allowed vi vifying particles t o  enter at t wo or 
more different places, and t wo or more embryos began 
their growth upon the �me nucleus, which with later 
development became the curious twins. 

But there is anoth er discovery by Dr. Garman,a most 
remarkable one, wh ich sounds like romance, that some 
fishel! come in rights and lefts, for all the world like a 
pair of sli ppers, neither complete without one of the 
opposite kind. This is a very new discovery, and it is 
very doubtful whether even all the fish men in the 
different museums have yet read about it, for the proof 
of it finds place in a volume of Proceedings - of the 
Museum in Cambridge, ha.rdly two month s pn blished. 

The poet Moore in his researches in Persian lore, 
made one day a great find, and has transla�ed for us a 
poetical description of 

Sweet birds that fty together, 

With feather always touchlug feather, 
LInked by a hook BUd eye. 

These wonderful birds lacked each of them a wing, 
and so were not com plete until they could find mates 
that lacked an opposite wing. This is a pretty fiction, 
and of cOUl·se outside the bounds of possibility. But 
Nature is inventive even beyond the dreams of man ; 
it is not possible to invent a form so curious that some 
one in a congress of naturalists would not be able to 
give the Ilame of the organism that l ooks like it. The 

How Lob.ters A re Hatell ed. 

" During the season that has just closed we have 
hatched 75, 000, 000 lobsters, 45,000. 000 cod fish,  and 
6, 000,000 flatfish or fiounders, " stated Superintendent 
John Maxwell, of the United States fish hatchery 
station at Wood's Holt " The lobs ter eggs are put 
into glass jars, each of which holds 75 ounces ; they 
are placed on a table very si lllilar to the one used to 
hold the cod-hatching- boxes. '.rhere are t wo glass 
tubes w hich enter the jars at the top, wh ich is cl osed 
with a porcelain cap. One of these tubes goes to with­
in a fraction of an inch of the bottom of the jar, while 
th e other enters only a short distance from the top, 
and just above the eggs of the lobster. 

" The one which goes nearly to _ the bottom keeps 
the eggs moving at a li vely rate, and it is this moving 
about that hatl'hes them. As soon as an egg is hatch ed 
the young lobster, swimming about, rises to the top of 
the jar, and by the siphon is drawn into the receiving 
jar, which is covered with linen scrim , which allows 
the water to escape when it becomes filled, and still 
holds the young lobster captive. The eggs are still 
kept stirred up by the fresh supply of water until all 
that are alive have been hatch ed and drawn into the 
big jar. It depends upon the temperature of the 
water, the same as with the cod eggs. Tha requirea. 
temperature is 55·, and t·he time nsually req u i red is 
from two to four days. We begin to hatch the lobster 
eggs on April 1. Several years ago an experiment in 
hatching eg-gs received during the winter months wa" 
tried at this station. Eggs w�re received on Decem ber 
12 and continued to he taken until Jan uary 25. 

" During this period 148 lobsters were stri pped, 
yielding 1, 717,700 eggs, which were placed in the 
h atching jars, the temperature of the water being 45". 
None of these eggs, ho wever, began hatching until 
May 25 following, the water being 54", and on the 6th 
and 7th of June 856, 500 fry were released in local 
waters. The period of incubation, therefore, ranged 
from five and one-half to four and one half months, 
the loss bei ng over 50 per cent. "-Boston Globe. 

. � . . . 
ridiculous drawings of great horrid fishes wh ich the SUCH is the clearness of the atmosphere in the vicinity 
Chinese make for us, which surely cannot resemble of Areq uipa, Peru. that from the observatory, 8,050 
anything on earth , in the seas or in the waters under feet above the sea, a black spot one inch in diameter, 
the earth ? But, they do ; and if one is permitted to placed on a white diSk, has been seen on Mt. Charchani, 
examine the priceless pictures made by the hand of a distance of eleven miles, through a thirteen inch tele­
the elder Agassiz himself, which are preserved in one scope. 
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RECENTLY PATENTED INVENTIONS. 

En�lneerln�. 
EXCAVATOR. - Alexander McDonald, 

Camhridge, Mass. This is a machine for making dltche., 
canal., tunnel., etc., and comprises a swinging snpporting 
frame, revoluble picks mounted on shafts, and an endless 
carrier on the frame under the picks to receive and carry 
away the loo.ened material. The material is undermined 
by the pick. and falls hY.gravity into the buckets or the 
carrier, and the swinging frame supporting the picks and 
the carrier may be swung above a horizontal Une, 
so that the material can be removed to any desired 
height. 

construction whereby seats or cushions may be more 
readily upholstered, bands extendlug inwardly from the 
frame, and coiled supportiug spriugs beiug connected to 
the bl\nds, while there is an upholstery support on top of 
the springs, and coiled springa connect the lower convo­
lutions of the supporting springs. The improved con­
struction is applicable to seats and cushions of every de­
scription. 

DOOR BELL.-Emerson C. Tibbals, Co· 
bait, Conn. This is a mechanical construction arranged 
to positively and regularly sound a beU upon releasing a 
push button, Ihe latter operating a segmental l(ear wheel 
attached to a spring-pressed shaft, and a pawl and 
ratchet mechanism connecting the shaft with the striker, 
to operate the latter after the button is released. The 

Railway Appliance.. bell preferably forms a cover or casing for the mechanism, 
CAR FENDER. -James W. McKinnon, to protect it from dust. 

New York City. This is a tilting fender slidingly mounted I RE AGENT FOR GOLD OR SILVER ORES. 
in guides under the car, the forward end of the fender -EJoy Noriega, Mexico, Mexico. To facilitate the 
being depressed when in its outer position. When the working of ttlese ores, reducing the time for thorough 
brake is applied the fender is automatically carried out amalgsmation and effectinl: a saving of mercury, this in­
beyond the front of the car, although it may be readily vention provides for making a reagent by mixmg a 
disconnected from the brake mechanism and projected chloride, an acid, the sulphate ot a metal, and the metal 
outward independently thereot. The fender is ordinarily which forms the hase ot the sulphate, and subjecting the 
carried beneath the car platform, and may be readily at- mixture to the action or .team nntil the resulting product 
tached to a car withont interfering with the usual llttings is reduced and crystallized, the base of the chloride being 
of an electric or cable car. stronger than that or the sulphate. 

STORM C URTAIN FOR ST REET CARS. - MUSIC Box DRIVING GEAR.-Henry 
George Maust, Philadelphia. Pa. This improvement 
comprISes an inclosure for car platforms, including stand­
ards extending from the dash to the roof, there being ad­
justable brackets on the standards and a stretcher car­
ried by the hr.lckets, while a curtsin connected with the 
roof extends down over the stretcher. With this im· 
provement the platform may be quickly housed in to 
protect its occupants from the weather, and when the 
curtains are not required they may be removed entirely 
out of the way. 

Agricultu ral. 

CULTIVATOR. - David A. Lenox and 
Jame. A. Uuderwood, Salem, Mo. This cultivator has 
spring teeth adjustably attached to frames which may be 
moved either to the right or left to pass obstruction •. 
The teeth are .0 made as to be very durable, and less 
liable to breakage than usual, and the depth to which the 
teeth enter the ground is regulated entirely by the 
draught. thlls dispensing with lock levers and shni­
lar devices. The entire bed or body of the elevator car­
rying the teeth may be adjnsted to compensate for any 
wear that the teeth may sustain. 

WEED PGLLER. -Frederick W. Read, 
Marquette, Mich. This 18 a simple implement, made 
preferably of a rod of steel. twisted to form a handle, 
twin shanks, and fork-like points, the tool to be worked 
something as an anger around the root of a plant or weed. 
When the tool is burled deep enongh, a quick npward 
movement removes the weed, foliage, and surronndlng 
earth, facilitating the cleaning of a lawn from any objec­
tionable plant. 

PEA AND CORN SHELLER. -Benj amin 
F. O'Kelley, of Planter, and George W. O'Kelley, Jr., 
of Harmony Grove, Ga. This machine comprises a sep­
arating drum with which is connected a flail wheel sepa­
rated from the drum by an annular partition, while a 
picker wheel acts in conjnnction with the flail wheel, 
there being a .creen or sieve beneath the drum and flail 
wheel and independent hoppers leading to the drum and 
flail wheel. When the separation is made the peas or com 
kernels are snbjected to a blast of air to remove foreign 
matter, a second blast of air being delivered just prior 
to delivery to the receiving chute. 

Ml8cellaneou •• 
MIXING ApPARATUS. -Marie J. E. Lau­

rans, Eugene J. B. Paul E. Jodelay, and Jules A. Tour­
nel, Paris, France. ThiR invention relates to apparatus 
for mixing water with an antiseptic liquid to form a di .... 
infecting mixture, the mixture being made of uniform 
proportions and the pressure of the water utilized to 
produce the mixture or spray the disinfectant. The ap­
paratus may be used for sprinkling streets, sidewalks, 
buildings, etc., and for a great variety of other pur­
poses. 

CIGARETTE MACHINN. -Domingo Perez 
y Bullo!, Havana, Cnba. This machine_fills the requisite 
quantity of tobacco into a receiver, and wind. the 
wrapper aronnd the tobacco filling. A conveymg device 
separates and feeds the ril(ht quantity of tobacco to a re­
ceiver section. where it is compres.ed by a plunger, and 
the receiver is carried to a wrapping device, to which 
also a cut wrapper is brought, a finishing device tucking 
the wrapper ends inward when this is desired. Long 
cut tobacco may be used in the cigarettes made in the 
machine, or, by means of an accessory part, it may be 
made into fine cut before bein� fed into the receiver. 

BICYCLE FRAME.-Henry and Fred­
erick Me.inger, New York City. The principal mem­
bers of this frame are made of two pie8e. of wood 
united by SUitable metallic joints and clips, the frame 
being designed to be of great durability and lightneBl', 
while possessinl( ample strength. The frame conforms 
to the u.ual diamond shape, and the ends of the pieces 
are spread apart to form the forks for the rear wheel. 

BRAKE BLOCK. -AuguStU8 F. Schilly 
and Reuben Clive. Newcastle, Cal. This improvement 
relates to hrake blocks m which the shoe is removably 
connected to the block, and provides means for holdtng 
the shoe .ecnrely in place or readily removing it. Two 
book sections are fixed to the brake block, and one of 
them is hinged 80 that it may move toward and from 
the shoe and lock with it. 

THILL C o  U P L I N G. - Joel Johnson. 
Sunny Side, Ark. This is a coupling especially adapted 
for buggy shafts, permitting the disconnection of the 
shaft or pole in a quick and convenient manner, and 
leaving the knuckle carried by the thill iron in position 
for quick coupling 1th the receiving members of the 
axle. A simple and efficient form of anti-rattler Is also 
provided. 

SEAT OR CUSHION. - Morris Strauss. 
New York City. This invention provides an improved 

Langfelder, Jersey City, N. J. 'fo drive music boxes 
for a con.iderable length of ume without rewinding, 
this improvement provides for a se�ental gear wheel in 
mesh with a train of gear wheels for driving the pin 
cylinder, the se!!mental gear wheel having a slotted arm 
and a pin engaging the slot in the arm, while a sliding 
bar carrie. the pin, and a cross bar connected with the 
sliding bar is adapted to compress one or more helical 
springs . 

De.lKn •• 
WOVEN FABRICS. -James Phil l i ps, Jr. , 

Fitchburg, Mass. Two design patents in this class have 
been granted this inventor, both for fabrics with tuft­
like figures raised trom the body and arranged in waved 
and parallel lines. 

NOTE.--Copies of any of the above patents will be 
fnrnu.hed by Munn & Co., for 25 cents each. Please 
send name of the patentee, title ot invention, and date 
of this paper. 
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1. Plate in colors of a handsome cottage at Rochelle 
Park, New Rochelle, N. Y. Two perspective ele­
vations and floor plans. Cost $9,000 complete. 
Mr. H. S. Rapelye, architect, Mount Vernon, N. Y. 
A pleasing design tor a suburban residence. 

2. Cottage at Kennebunkport, Me., recently erotted for 
B. S. Thompson, Esq. Perspective elevation and 
floor plans. A very attractive residence in the 
English style of architecture. Mr. Henry P. 
Clark, Boston, architect. 

3. A cottage at Flatbush, N. Y., recently erected at 
a C08t ot $4,000. Perspective elevation and floor 
plans. John J. Petit, architect, Brooklyn, N. Y. 
An attractive dtlSign. 

4. An all shingled cottage at Mount Vernon, N. Y. 
Perspective elevation and fioor plan.. A neat de­
.ign in the Colonial style. Mr. Louis H. Lucas, 
New York City, architect. 

5. A suhurban cottage at Flatbush, L. I , recently 
erected at a cost of $8,000 complet". Perspective 
elevation and floor plans. Messrs. Rowe & Baker, 
New York City, architects. An attractive design 
in the Colonial style. 

6. A dwelling at Glenwood, Yonkers, N. Y. Perspect­
ive elevation and floor plans. Messrs. D. & J. 
Jardine, architects, New York City. A most 
unique design. 

7. Three perspective views and floor plans of a resi­
dence at New Rochelle, N. Y. Architects, Messrs. 
Stephen.on & Greene, New York City. A well 
treated design. 

S. A Colonlal residence at Mountain Station, N. J. Two 
perspective elevation. and fioor plans. Mr. H. C. 
Pelton, architect, New York City. 

9. A house at New Haven, Conn., recently erected at a 
cost of $8,500 complete. Two perspective eleva· 
tions and floor plans. A modem economical cot­
tage design. Architects, Messrs. Stilson & Brown, 
New Havcn, Conn. 

10. A Colonial cottage at Bronxville, N. Y., recentiy 
completed at a cost of $4,600. Perspective eleva­
tion and floor plan. Mr. W. H. Rahman, architect, 
New York City. 

11. Miscellaneous Contents: Bntf brick.-Tower tanks 
for water works, illustrated.-An old Baltimore 
f1rm.-Compo-Board instead of plaster-Translu­
cent fabric, a substitute for glass.-Ventilation 
and heating of school buildings. - Ornamental 
glass.-A light and strong lifting jack, illustrated. 
-An improved circular saw, illustrated.-An im­
proved wood working machine, illustrated.­
Stamped steel ceilings, side walls and wainscot-­
mg, illustrate<1.-Spring hinges.-Mallory's stand­
ard shutter worker and fly screen.-An improved 
nail set, illu.trated. 

The Scientific American Building EdItion is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirly­
two large quarto p81(e., forming a large and splendid 
MAGAZINE oJ' ARCHITECT'RE. richly adorned with 
elegant plates and fine engravings. illustrating the most 
interesting examples of Modem Architectural Construc­
tion and amed subjects. 

The Fnllness, Richness, Cheapness, and Convenience 
of this work have won for it the LABaEST CmcULATION 
of an,. Architecmral Publication in the world. Sold by 
all newsclealen. :MUNN & CO., PuBLI8I1l!:RS, 

361 Broadway, New York. 

TIu cilar!/< for l ... ..-tiOn under til" iIoa<t .. one DoUar a iin, 

lor tach imertion : about nom wora. to a Lint. Aat'eT­

tiaemenu mUit be received at publication offict a.a earl'll a, 
Thur5Ga'll morning to appear in th.e joUowino week's 1.ssut'. 

·'.L. S." metal pOlish. Indlanapolis. 8ampies free. 
For pile driving engines. J. S. Mundy, Newark, N. J. 
Inventive mechanic wants position. P. R., Box 773, N.Y. 
Presses &; Dies. Ferracutp. Mach. Co., Bndgeton. N. J .  
Bandle &; Spoke Meby. Ober Latbe CO"CbSKrtn Falls.O. 
Experienced wood pattern maker wants position. 

G. H., Box 773, N. Y. 
Screw macblnes. mlllllll< macbme., and drill presses. 

The Garvin Mach. Co .. Lai"ht and Canal Sts .. New York. 
Emer.on. Smith &; Co., Ltd., Beaver Falls, Pa .. wlJl 

send Sawyer'. Band Book on Circulars and Band Saws 
free to any addre ••• 

'rbe best book tor electtlCl8l1J! and beginners In elec­
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. � ;  Munn &; Co .. publi.hers, 361 Broadway. N. Y. 

For the ortginal Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. &; G. F. Slmp.on, 26 to 3li Rodney St .• Brooklyn, N. Y. 

A capable mechanical engineer wi.be. po.ltlon as 
manager of .ome electric street rail way interest. Is 
familiar with every detail of construction and can de­
sign and erect new work. Good references. Address 
Enl{lneer. care of Sclentillc American oWce, New York. 

nr�end tor new and complete catalogue of SCientifiC 
and other Books tor sale by Munn &; Co .. 361 Broadway, 
New York. Free on avplipstlon. 

HINTS TO CORRESPONDENTS. 
N a m e  .. a n d  A d d '·e .... must accompany all letters, or no attention will be paid thereto. This is for our information and not for publication. 
lC e .... re n(·e8 to former article. or answers should give date of paper and p�e or number of question. 
I n q ll i ri e s  not answered m reasonable time should 

be repeated ; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his turn. 
B II6;

e
o'"u': ���:�;O !Jl{c:easfu���C�thO!d��:�:�� houses manufacturing or carrying the same. 

Speci a l  \V r l t t e n  I n  .... . · lll a t i o n  on matters of personal rather than general interest cannot be expected without remuneration. 
Scl e n t l H c  A nl t" r i e a n  S II I' p l e .n e n t .  referred to may be had at the oWce. Pnce 10 cents each. 
Bo o k  .. referred to promptly .upplied on receipt or price. 
IU l n e ra h .  sent tor examination should be distinctly marked or labeled. 

(6642) A. H. writes : A steel spri ng 
(spiral) is wound as tightly as possible and then fastened 
with a piece of copper wire, in such a way that if the 
wire were unloosened, the spring would exert power 
which might now be considered as stored. This spring 
is, however, inserted in a jar of muriatic acid, which dis­
solves the iron but does not affect the copper band. What 
becomes ot this latent energy ? A. The spiral spring 
when wonnd up becomes heated, because work is done 
upon it. If released, it does work and become. cool. The 
spring may be wound and left to attain the temperature 
of the air. Now, if released so as to do work, it will be­
come cooler than before; but If dissolved in acid, no 
such reduction of temperature will occur, because it doe. 
no work. In other words, a coiled spring, when wound up, 
has, properly speaking, no energy imparted to it by 
snch winding, but only the capacity of converting a por­
tion of its own heat energy into mechanical energy. 

(6643) C. A. C. a�k s : H o w  many feet 
per minute should milling work be fed to cutter ? !low 
fast should 3 inch milling cutter run or how many re­
volutions per !liven movement of bed? How are tangent 
bicycle wheels strung or trued up ? A. As much de­
pends upon the material to be milled as to speed of cut­
ters and rate of feed. as will also the depth of the cut. 
There is a wide margin in the range of milling work, ac­
cording to the condition of cutters, hardness of material 
and kind of lubrication. Ordinarily the peripheral speed 
of milling cutters may be for steel 36 feet or for a 3 inch 
mill 48 revolutions per minute, with a half inch feed per 
minute. For wrought iron 48 feet and 1 inch feed. 
('ast iron 60 feet and 1% inch feed per minute. For 
light finishing cuts these figure. may be increased by 30 
per cent. Very small cutters should have less speed and 
large cutters of 5 or 6 inch diameter may have a greater 
speed than as above. It is not easy to impart instruction 
on the adjustment of bicycle wheel rims. The letting 
out and drawing in by the spoke nuts, on the pro­
per sides, will bring the rim to its plane of revolution. 

(6644) R. W. C. writes : By wh at branch 
of mathematics is the following problem solved? Al.o 
• olve and explain it. A tree one hundred feet high 
breaks off, and hanging to the stub, the top resting upon 
the ground at a distance of thirty feet from the base. Required, the length of each part. A. The tree problem 
Is solved by algebra, as follows : Let x=the height of 
the .tump. We have : (100-x)2 =x' + (30)'. Solving, we 
find : x=45� feet (answer). 

(6645) J. H. F. asks : How many vol · 
urnes of gas at atmospheric pre.Rure will one gaUon ot 74° 
Baume gasolin� make when evaporated, with no admix­
ture of air ? How many volumes of air b�ould be mixed 
with above gas to make proper explosive mixture for gas­
oline engine? What is maximum theoretical pressure 
of explo.ion of proper mixture of gasoline and air when 
exploded at con.tant volume with charge at atmospheric 
pre.sure and no loss of heat by radiation ? Ditto, when 
charge compre •• ed to 15 pounds above atmospheric pres­
sure? Can you give role or formula for determining above? 
Would there be mnch differenee between theoretical and 
actual pressure ? A. One �lon of gasoline produces 
from 60 to 80 cubic feet of vapor, according to the tem­
perature and density of gasoline. From 5 to 6 volumes 
of air per volume of vapor Is used, and even 12 volumes 
Is claimed as the most economical mixture of air with 
gasoline vapor for ex_,losive power effect. The explo-

sive pressure varies with the ratio of mixture of air and 
vapor, and also with the ratio of charge volume to the 
volume of the cylinder ; in practice it varies from 90 to 
150 pounds per square inch. Compression, as in the 
four cycle engine, adds its own pressnre to the explosive 
effect and increa.es the mean piston pressure in a lar!!e 
delUCe. The theoretical pressure i8 somewhat greater 
than the actual pressure, owing to the uncertainty of per 
fect mixture III the gases and undefined limit of absorp­
tion of heat in the cylinder wall.. See Donkin's wOlk 
on "Gas and Petroleum Engines," $6.50 by mail. 

NEW BOOKS AND PUBLICATIONS. 

THE FORCES OF NATURE : A STUDY OF 
NATURAL PHENOMENA. By H er­
bert B. H arro p and Lewis A. Wallis. 
Col u m b u s, O h io : H a rrop & Wallis. 
1895. Pp. 159. 12mo. lJlu�trated. 

The preface says: " There is a class of persons who 
have acquired a thorough knowledge of their .pecial 
callings and who would become better acquainted with 
Mother Natnre m all her aspects if this acquaintance­
ship might be brought about without tedious delving 
among learned volumes which they have probably neither 
the time nor the inclination to read. Bearing in mind 
the.e facts, we have attempted to supply all necessary 
explanations, and to solve the problems which these diffi­
culties present, with what success remains to be .een." 
ALTERNATING ELECTRIC C URREN'fS. By 

Ed win J. Houston, Ph . D. ,  and A. E.  
Kennelly. Se. D. New York : The 
W. J. Johns ton Com pany. 1895. Pp. 
225. 16mo. 77 illustrations. Price $1. 

This is the first of ten volumes of an " Elementary 
Electro-Technical Series." de.igned to give conCIse and 
anthoritative information concerning those branches of 
electro-technical SCIence having a general interest. The 
subjPcts to be treated are alternating currents. electric 
heating. electro-magnetism, electricity in electro· thera­
peutics, arc lighting, incandescent lighting, electric mo­
tors, electric street railway., telephony, and telegraphy. 
The authors statc that though the several volumes form 
a series, each is, nevertheless, so prepared as to be com­
plete in itself, and can be understood independently of 
the others. The authors of " Alternating Electric Cur­
rents " treat the fundamental principles underlying this 
difficult branch of electrical engineering in the simplest 
language and without the use of mathematics any further 
advanced than ordinary arithmetic. 

TO INVENTORS. 
An experience of nearly fifty years, and the preparation 

of more tban one hundred thousand appl ications for oa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un .. 
equaled facilities for procuring patents everywhere. A 
.ynop.is of tbe patent laws of the United St.ate. and all 
foreign countries may be bad on Hpplic�\t ion, and persons 
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 ex" 
tensive facil ities for conductinlZ' the business. Address 
MUNN &: CO., ollice SCIENTIFIC AMERICAN, 061 Broad­
way. New York. 

INDEX OF INVENTIONS 
F o r  whlcb Letter. Patent o f'  tbe 

V a ned St.te. were G ranted 

October 15. 1895,  
" N O  E A C H  H EA ll i N G 'I'HA'I' DA'I'E. 
[ See note at  end of list about copies of the.e patent •. 1 

Atr compresslr..g apparatus, Griffiths & Nieder-mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.8."2 1l� �g�r�:
s
:��a�Jt�s���·lflo�iz?���.� : : : : : : : : : : :  �+:�� Alarm. See Fire alarm. A malgamaLine- compound. C. N. Vigneron . . . . . . . . . 547,824 Bake pan. L. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 547.805 Balloon. navlgable. W. N. Hutcb imon . . . . . . . . . . . . . 548.053 Band cutter and feeder. A. W. Denton . . . . . . . . . . . . 548.043 

Beadin� attachment for cornice brakes, J. H. 
Crocker. . . . . . . .  . . . . . . . . . .  . .  . .  . . . .  . . . . .  . .  . . . . . . . . . . . 548,040 Rearing and journal box. roller, W. E. Paige . . . . . . 548. 1 36  Bearlug, bal l .  C .  H .  Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,155 Bearing, bal l .  W. S. Fer"uson . . . . . . . . . . . . . . . . . . . . .. . . 518.118 Bearinl'. detacbable ball. C. B. Cook . . . . . . . . . . . . . . .  548.156 Bed. folding, C. M. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . 517.975 Bell, bIcycle. A. Nicbolas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.886 

��ni ��?ytf�'il:�tf�;'n��.����ll : : : : : : : : : : : : : : : : : : : : : : : :  tg� Bicycle frame connection, W. J. Grindeu . . . . . . . . . .  547,900 Bicycle wheel, C. A. Purvis . . . . . . . . . . . . . . . . . . . . . . . . . . 518.139 
Binder cover, temporary, F. D. H utchins . . . . . . . . . . 547,994 Binder, temporary, 1;'. Tramblay . . . . . . . . . . . . . . . . . . . 541,869 
Block. See BUllding block. Pillow block. Boiler. See Steam boiler. Boiler, H. Biancblnl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.948 Boilers, circulation in steam, Hinckley & Pierce . . 541.787 Boot or shoe soles. appliance for buffln�. H. A .  Web.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 547.1'27 Boot sales. machine for nailing on, J. Albrecht . . . 547.946 Borin!! tool, Fowler & II III . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.880 Bot t le, E. L. For.l<ren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.915 B. ,ttle. 'f. C. Newtllan . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  547.88.'i Bott le or jug fil l injl apparatus, J. J. Hagins . . . . .. . . 548.123 Bottle stopper. B. Dreyfuss . . . . . . . . . . . . . . . . . . . . . . . . . . 54-7,878 

gg��
le S!����k�/���l���inR· and' di·BPia;: I;Oi: · · · ·  547,U36 

Bracket. See Curtain bracket. 
Brake. See Car brake . Bread and oreparing same. H. U. Perky . . . . . . . . '" 3.18,006 Building block, artificial, L. F. Griffin . . . . . . . . . . . . . 541,950 
Burner. See Gas burner. Gas fire burner. Button • •  pacer. A. J. iShipley . . . . . . . . . . . . . . . . . . . . . . .  548,143 Camera. See Dark room camera. Can l ining. preserving. H. 'l'horupson . . . . . . . . . . . . . . 548,099 Cane cutter, E. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M8.fll9 Cune weaving loom. E . .Morris . . . . . . . . . . . . . . . .  , . . . . . . 54';.884 8:� ��:��: �·r�:�nil ·,jl: ·Atkins·on·::::.·:::::::: . .. . :::� t�:� Car coupl ine-, A. J. ('aleman . . . . . . . . . . . . . . . . . . . . . . . . . 547.8N Car coupling • .  J. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5(8.0'-,8 Car coupling, J. Somervi l le . . . . . . . . . . . . . . . . . . . . . . . . . .  547.R!l8 t:� i�;:8���'ii�H�;J�gg'

as.
::::::::::::::::::::::::.: �:� Car fender, C. H. Hofmeister . . . . . . . . . . . . . . . . . . . . . . . .  548,164 

Car fAnder. J. Landau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.0a Car fender. A. J. Thornley . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.OlU �:� ��J1��ntr,1.p�����:.����:�.i�:.': .. �i.��.I�.::::.: : :  fj�:� Car safety guard, rai lway. W. Watkins . :  . . . . . . . . .  548.102 
Car seat desk attach ment, railway. J. L. yates . . . . 541.830 
Car shifting ap):,liance tor pleasure rai l ways, J. 
Car �ig<:,�il�:t.�·oi: Teal·.·.·::::::::::::::::::::::: ::::::: :  �:� Car ventilator, R. F. Hugbson . . . . . . . . . . . . . . . . . . . . . . . 641,920 (;srCltsses. etc., apparatus for working up animal, 

H. C. F. Ott" . .  0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.8V1 Carpet beater. T. J. �tralt . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548.144 
Carrl8lle curtain fastener, C. L. Ingalls . . . . . . . . . . . . 548.060 Case. See Key case. PackinJt case. Cash Indicator and re"lster, Dunham & Linck . . . .  547.772 
Cash re2ister and indica�or, C. Price . . . . . . . . . . . . . . .. M7,888 Ca.k. W. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.901 
Casks. device for storinJl, W. D. Puffer . . . . . . . . . . . . . 548,000 Cas���haOdd oCf�'ir.er�nt1e����:: .��.����

t
.��. ��� .���. 548.146 Chafing dish, V. Baraban . . . . . . . . . . . . . . . . . . . . . . . . . . . . �7,759 

© 1895 SCIENTIFIC AMERICAN, INC.
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Cburn. [,. C. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.090 Log .kidder. L. B. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . .  548.13.> 
Ciaar buncbin/ir machine, J. Dela Mar . . . . . . . . . . . . . .  548.077 Loom, T. Greenwood . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . 547.7� 
Cig

����l� r,?lg!��e �.���.r.���.
s
. ��� �.��.���.� ��.���� 547.970 I h���h S:af��IJ: ���
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Circuit closer and sprink ler, combinatioD4 G. A. I Measurer, adjustable. R. WincheL . . . . . . . . . . . . . . . . .  MS,023 
\Vall . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . 547,825 Metal blooms. et.c., apparatu� for transferritlll. E. 

Clasp or safety pin. O. Voss . . . . . . . . . . . . . . . . . . . . . . . . .  547.9C5 I E. Slick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.895 
ro�k . bal l , W. Scott . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . 547.968 Metals, extractinl!, J. J. Hood . . . . . . . . . . . . . . . . . . . . . . .  547,790 
Condenser. steam. H. A. Wheeler . . . . . . . . . . . . . . . . . .  5t8,105 Mill . Seed Fodder miH. Pulverizing mill. 8aw-
Convertible chalr, J. Kjellen . . . . . . . . . . . . . . . . . . . . . . . . 548,067 mill . 
Copy ho lder. J. McClure. Jr . . . . . . . . . . . . . . . . . . . . . . . . . 548.080 Mining macbine. H. H. B l iss . . . . . . . . . . . . . . . . . 547.836. 547.837 
Cotton openers, etc., feeding device for, Mus- Miter bO�, W. S Westfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,lCU 

grave & Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547,93" Mould. �ee lneot mould. 
Coupling. See Car coupling. Electromotor Motor. See Hydraulic motor. Spring motor. 

coupling. . Toy gas motor. 
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Crank; adjustable stroke • .  J. P. Johansson . . . . . . . . . .  547,853 M

USIC holder, If. A. Weiss . . . . . . . . . . . . . . . . . . . . ... . . . . .. 547,977 
Cri b. cradle, and settee, combined. E. Miller, Jr . 54.8.005 Nail. "y. ShedlocK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547,812 
Cultivator. J. P. Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.107 Note dIsk or sbeet. G. A. Bracbhausen . . . . . . . . . . . . .  547.838 
Curl ing iron. J. A. Radford . . . . . . . . . . . . . . . . . . . . . . . . .  547.863 Nut and bolt lock. W. L. Clark . . . . . . . . . . . . . . . . . . . . . . 548.152 
Curtain bracket, E. T. Partyka . . . . . . . . . . . . . . . . . . . . . 547,804 Nut lock, W. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,151 
Cut-olf for pumps. etc . •  automatic. R. Thayer . . . . . 548.097 Nut lock. J . P. Gamble . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.m7 
Cutter. See Band cutter. Cane cutter. Ordnance breecb mechanIsm, O. F. Leibert . . . . . . . .  547,791 
Cutter cylinder, J. Boyle . . . . . . . . . . . . . . . . . . . . . . . . . . 547,981 Ore roaster stirrE 1', C. Pilon . . . . . . . . . . . . . . . . . . . . . . . . . .  548.088 
Cyanides. recoverimz. B. Hunt . . . . . . . . . . . . . . . . . . . . . . 548. 058 Package for lard. etc . . E. Klein . . . . . . . . . . . . . . . . . . . . . . 547.956 
Damper or beat de1lector. E. R. Fitch . . . . . . . . . . . . . .  547.776 Packing-. Platts & Lowtber . . . . . . . . . . . . . . . . . . . . . . 548.089 
Dark room camera, W. E. Lee . . . . . . . . . . . . . . . . . . . . . . 547,85..'1 Packing case, Asam & Muhlenbeck . . . . . . . . . . . . . . . . .  M7,833 
Decorative fi lms. rol l for applvllll<. W. H. Coe . . . . .  548.11:J Pan. See Bake pan. 
Delivery apparatus. cuin-freed, L. Cecchi . . . . . . . . . . M7 .S75 Pan lifter, W. Reisse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.092 
Dental drill extractor. T. A. Bailey . . . . . . . . . . . . . . . . .  547.872 Pants leg holder. W. S. Foster . . . . . . . . . . . . . . . . . . . . . .  547.989 
Desk attachment, office. F. H. Cutler . . . . . . . . . . . . . .  548,114 Paper cones. machine for making. M. C. Stone . . . .  547.969 
Diaphragm and electrode. combined, Hargreaves Paper machIne. crape. R. W. Bainbrldge . . . . . . . . . . .  54.8,108 

& Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,lb'2 Pencil sharpener and pOlisher, W. L. E. Keu1Iel . .  547,925 
Die. See Leather cutting die. Piano exercismg attacllment. J. H. �almon . . . . . . . . 547.810 
Door shield. storm. M. Crupe . . . . . . . . . . . . . . . . . . . . . . . .  547.912 Pil low block. J. J. Busenbenz . . . . . . . . . . . . . . . . . . . . . . . 547.844 
Dri

1
s
r���rori;

a
�� . .  ��� . .  �0��.i�� . . �v:.

iS�:.?��.'.��:: .�. 5(8,037 �t��
S�

l·:fi.
C
�
,
etle

c
paf�

l
:yf�n

W
jis�

r
�[r�e: · ·LYi;cli· ·& 548.006 

Dye and making it, green, �J. Elsaesser . . . . . . . . . . . . 548.158 Christoph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.793 
ElectriC cables. apparatus for placin2. E. S. Reid .  547,891 Pipes, couplinl! between movable and fixed �}:���l� �:��!�.
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Electric illumination by intermi ttent and per- Planing or scraping out round objects, instru-
:����� �.
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Cravath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.&17 Power. mechanism for transmission of, J . M. 
EleJtrical i l lumination. D. M. Moore . . . . . . . .  548.126. 548.129 Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.002 
Electrical tllumination by a phosphorescent Press. See Fruit press. 

flame. D. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.134 Printing in colors and screens therefor. J. Gast . . . 547.780 
Electrica l illumination by oscillation, phospbores... Printing press ink distributer, G. W. Hunt . . . . . . . 547.922 

cent. D. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54B.132 Printing- rol ler inker, F. A. Turner . . . . . . . . . . . . . . . . . . 547.973 
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Electromotor coupl ing, B'. Marburg'. Jr . . . . . . . . . . . . . 547.930 Pulverization of various materials. tubular ball 
Elevator. �'. S.  Rraid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547,7f>5 min for. J. Davidsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [,(8.111\ 
�Ievator, J. 8. 'rrott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.972 Pulverizm� mil J . F. N. Spear . . . . . . . . . . . . . . . . . . . . . . . .  5-18,016 
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En!!irp. See Fire engine. Pumping' machine, current. L. E. Miller . . . . . . . . . . .  548.078 
En,�ine reversing mechaoism. steam, L. D. Epper- Punch ing macb ines. controllinll device for power, 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.849 G. L. Stuebner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,017 
Engines. apparatus for workimz gas or oil motor, Puzzle apparatus. H. C. Cross . . . . . . . . . . . . . . . . . . . . . . . . 541,'171 

H. Hch umm . . . . .  . . .  . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . .  548.142 Rack. See Hat and coat rack. 
En!lines. automatic cut-otf for, .T. Gudeman . . . . . . .  547,951 Railway conduit system. electric, J. Hartman . . . . 547.783 
Envelope. l etter sheet, J. Pusey . . . . . . . . . . . . . . . . . . . 547.938 Railway crossi ng Ilate. W. Martin . . . . . . . . . . . . . . . . . . .  547,795 
Extractor. See Gol<i and silver extractor. Rai lway fog 

Signal. Jenkins & llIidge . . . . . . . . . . . . . . . 54S.061 
Eyeg lass frame. S. Eastman . . . . . . . . . . . . . . . . . . . . . . . . .  547,879 Railway, series electriC, O. B. ll·ion . . . . . . . . . . . . . . . . . 1>47.914 
Fare re2ister, J B. Bent)n . . . . . . . . . . . . . . . . . . . . . . . . .  547.981 Railway signal compensator, A. (t. Leonard . . . . . . . 547,008 
Farm gate. P. St.aats . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 547,815 Rai lway supply system, electric, H. V. Brown . . . .  548,032 
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Fence mach ine. wire, IJ. Koss . . . . . . . . . . . . . . • . . . . . .  54:7.998 Railway. triple track safety, D. S. Van �lyke . . . . . . 547,823 �:�g: ::�P���:�b�n!' Nat �:�:i're: '0: 'Neate'::: gtt� Ra
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Fiftb Wheel, G. Rawlings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.890 Range. J. Mattson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.004 
Fifth wbeel. E. B. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.015 Receptacles. feed fcr"S. Wales . . . . . . . . . . . . . . . . . . . . .  547.976 
FIJing recePtacl p. F. Tramblay . . .  0 • • • • • • • • • • • • • • • • • •  547.870 Register. See Casb regIster. Fare rellister. 
�m��;�" '!a����} apparaiiis ·ioj.·uii,:aveiin�·aiid 
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t
in'!"k�gH��I ·repairi·ng· ·mac·tiine,·M.: 'G: 'Biin� 547,988 

Fire engine. hand. At.kinson & Miller . . . . . . . . . . . . . .  547.871 nell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.840 
FIre escape. P. J. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.918 Rock crushing macbine. G. W. Taft . . . . . . . . . . . . . . . . 547.818 ������ �AI�'X��t.
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Folding seat. W. W. Frantz . . . . . . . . . . . . . . . . . . . . . . . . . . 547.778 Sack filling and sewin/it machine, automatic, BJbb 
Foot suppurt. 8. J. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  M8,024 & Timewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54S.029 
Fruit press. W. C. Leet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.166 Sash fastener. L. L. Bettys . . . . . . . . . . . . . . . . . . . . . . . . . .  548.110 
Furnace. �ee Gas producinll furnace. Sasb fastener. G. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fit7.883 
Furnace door. E. W. Harris . . . . . . . . . . . . . . . . . . . . . . . . .. 548.050 Saw maChine, D. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.700 
Fuse, blasting, J. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . 51�,022 Sawmil l ,  !lang band. T. T. Rainford . . . . . . . . . . . . . . . .  548,091 
Fuse. sbell . G. M. Hatbaway . . . . . . . . . . . . . . . . 547.950. 547.852 Saw resawing machine. band. E. C. Mersbon . . . . . .  547.700 
Game apparatus. A. Muncb . . . . . . . . . . . . . . . . . . . . . . . . .. 5'7.799 l5aw 8et. J. A. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.033 
Game counter. A. Furrer . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.916 Saw sbarpening tool. P. F. Tappendorlf . . . . . . . . . . . .  547.971 
Garment fastener. A. M. Scbappa . . . . . . . . . . . • . . . . . .  548.010 Saw •• etc . •  tension device for. S. J. Leonard . . . . . . .  547.792 
Gas. apparatus for manufacturing oU, W. R. Her... Sawing machine, W. V. Long . . . . . . . . . . . . . . . . . . . . . . . .  548,073 

rinll: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'7.786 Scraper. wheeled dumping. M. G. Bunnell . .  547.841. 547.842 
Gas burner, C. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548,069 t;eal for packages, detective, W. H. & W. B. 
Gas fire burner. R. D. Main . . . . . . . . . . . . . . . . . . . . . . . . . 517,959 Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.806 
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548,014 
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. for; ' <5: ' L: 547.781 

!nl< gat.e. Waoandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.974 
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Gear cutttng macbine. G. N. Van Oerh'lE'f . . . . . . . . .  547,944 I Separator. See Steam separator. 
Generator. See Electric gelle"'ator. 8ewinJl machine, J. C. 'raft . . . . . . . . . . . . . . . . . . . . . . . . . .  547.867 
Glue m.klng machinery, P. C. HewItt . . . . . . . . . . . . .. 1>18.055 Sewing macb lne. carpet. J. C. Taft . . . . . . . . . . . . . . . . .. 547.866 
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Glue manipulatIng- machInery, P. C. HewItt . . . . . . .  MB,056 Sewmg machIne rumer. R. S. Barnum . . . . . . . . . . . . . . 547.947 
Gold and silver extractor. electrical, Williams & Sewing machine tuck creaser or marker, Goodrich 

Pbl i l lus . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.150 & Barnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.919 

a�:?:��� ��d��f���a�hl!e�I:�taratuB ' 'ior ' i>re� 
5t7,862 �g:��:.

ne�e:I!:�hrrig�·h����pson . . . . . . . . . . . . . . . . .. 547.819 
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H. D. Perky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.087 Sbue or boot. "urn. J. H. Black . . . . . . . . . . . . . . . . . . . . . .  547.982 
Urate, Ke fel. Jr., & Zipp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.854 :-ohutter worker, W. P. Toomer . . . . . . . . . . . . . . . . . . . . . .  548J121 

U���'ild':.l!nr��M·. 'Hathaway : : : : : : : : : : : : : : : : : : : :  gt+:�or �r"':,�
t
��r!��"A :.!.. fe':,

t
�:�::::::::::::. :::::::::: .. .. g:�:� 

a�l��f�� 1:nJI��'lriziDii macbine: 
. rotary: R: . D: 548.051 

�i�::::hn:��g::a����g. ��
i
�':"'¥a��� �.

i
�.���: . . . . . . 547.003 

Langley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.072 Signaling apparatus. interlocking. C. Hansel. . . . . .  548.061 
Grinding blades of table cutlery. machine for, C. Signaling or calling system. electrical succession, E. Roberts . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.893 1 J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.897. 517.942 
�un. machine. M: F. Smitb . . : . . . . . . . . . . . . . . . . . . . . . . .  MB,096 S,!ver from ores. extractina. L. U. Goctshall . . . . ... . 547.881 
Guns, box mallazme and carrIer for magazine. W. Sl Icer. vegetable. J. M. Summers . . . . . . . . . . . . . . . .. . .  548.145 

M.son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.003 Snap hook. J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.877 
GUllS. cartridge oack for magazine, P. Mauser . . . .  M7,932 80dawater apparatus. W. Stewart . . . . . . . . . . . . . . . . . .  547,816 
Guns. cartridge holdin/i:' pack for magazlne, J. M. Sole round:r.g machine, ( ; .  Julian . . . . . . . . . . . . . . . . . . . M7,95:; Browning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.985 Spinning machine ring and traveler, H. L. Peirce 547.937 
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E. Koch . . . . . .  u . . . . . . .. 647.927 

Harne fastener, L. Anderson . . . . . . . . . . . . . . . . . . . . 547.8:31 to:prmg motor. G. A. Bracb�ausen . . . . . . . . . . . . . . . . . .  547.839 Harvester grouud wbeel. J. Macpbail . . . . . . . . . . . . . .  547.791 Stand pipe. M. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.962 Hat and coat rack. W. Mattbies . . . . . . . . . . . . . . . . . . . 547.856 Steam boiler. J. MacCormack . . . . . . . . . . . . . . . . . . . . . . .. 547.929 
Hat box attachment, M. A. Palmer . . . . . . . . . . . . . . . .  547,803 Steam separator, W. Christie . . . . . . . . . . . . . . . . . . . . . . .  547.911 ��l l:':,��e,,�;!i's. �J�:������':.'::: '. :: '. ::. ':::.: : ��:r� ��:�;�����:�'t:r�C':
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Hat sizing' tanks, water puriOer for, G. Wells . . . . . . 547.9i8 Stocking supporter. H. L. Carpenter . . . . . . . . . . . . .. . . 547.846 HeadIn� machine. C. W. Durchscblal< . . . . . . . . . . . .  547.773 Stone dressing macbine. H. F. Hiller . . . . . . . . . . . . . . .  547.993 
Heater. See ElectrIc beater. Feedwater beater. Stopper. See hottle stopper. 
Heel plate. C. N. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.8'l2 Storage receptacle. J. l\1cPh erson . . . . . . . . . . . . . . . . . .  547.958 Heel wear plate. ('. N. Tyler . . . . . . . . . . . . . . . . . . . . . . . . .  547.821 Street sweeper. W. S. Kindle . . . . . . . . . . . . . . . . . . . . . . . .  548.066 HiIll(e. spring. J. Keene . . . . . . . . . . . . . . . . . . . . . . 548.063. 548.064 Surveying lDstrument. bydrostatic. M. B. Sber-Hitcbing device. safety. I. Joyner . . . . . . . . . . . . . . . . . .  548.062 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.864 
IIgg:·a�
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o
8:rstarPben . . . . . . . . . . . . . . . . . . . .  547,767 �;-���e. ��:n�arv��z�i����� . . . . . . . . . . . . . . . . . . . . . . .  548.044 Hook. dress. S. H. Tolman . . . . . . . . . . . . . . . . . . . . . . . . . . 5ts.OZO T .... or card holder. C. H. Little . . . . . .  . . . . . . . . . . .. 547.907 Horseslloe .. det.cbable. ". E. Hennagir . . . . . . . . . . . .  5(8.163 'I'elepbone attachment. C. H. Bernbard . . . . . . . . . . . .  548.027 
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�.� : : : : : : : : :  g:B�� Hydraulic motor, J. H. f'bamp . . . . . . . . . . . • . . . . . . . . . .  MB.03� 'I'hra8hing macbine cylinder and concave. J. G. ��: ��r�To�
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��'�a!!·. ��r:.?::::: :::::::.: �:� Tbr��b?�� ' Duiciiine' 'grain ' se'parat:ing' 'screen: c: 547.813 
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. . . . . . • . . . . . . . . . . . . . .  5(7.966 Tbr�!i'Jtoid'e':: E: C: ' Sew.;r(i"::::::::::::::::.�.�·I� �N�t Insulator �or trolley wire supports, J. W. Meaker 5(7.931 'rie plate, .T. L. yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547:908 Iron, treattn!l sheet. E. Coyle . . . . . . . . . . . . . . . . . . . . . . .  548,039 Tile, buIlding. R. Guastavino . . . . . . . . . . . . . . . . . . . . . . .. 5ts,loo Jack. See L.sting jaCk. Tire bolder. Scott & CrICkenberger . . . . . . . . . . . . . . . . .  547.�11 
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Kevboard instrument. seli-playing, F. W. Hedge" Tire, vehicle wheel, J. M. Gilmore . . . . . . . . . . . . . . . . . . 548,047 land . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.953 Tobacco pipe stem. W. M. Potts . . . . . . . . . . . . . . . . . . . .  548 007 Kinetosc,Jpe f�r advertising and exhibition pur- TO�lls operat�ng mechan�sm, A. C. Dinkey . . . . . . . .  547:913 
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547.775 
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. J1 leld . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548.046 Tower with rotating car. observation, A. Guerra .. 548.122 f�t�\\\�� �:��l�:: �11���Ji'�:�� .. .
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B
to bc)ttles, etc .. apparatus for applying. E. Toy pistol, J M. Ribert . . . . . . . . . . . . . . . . . • . . • . • . . . . . .  54.3.0n3 . 1. oy<i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.763 Toy savings bank. F. J. Bobn . . . . . . . . . . . . . . . . . . . . . . . . 548.030 Lad<ier. step .and pxtrnsion. E. Cal darelli . . . . . . . . . .  54R.I I 1  Trap. B. P. Wal l.ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.826 Lamp. �lectrlC arc., C. Bese ler . . . . . . . .  . . . . . . . . . . .  548.028 Trolley rope and pole controller. C. A. Lord . . . . . . .  5t8.tYl4 L3ffiD. lllcandescent electriC. S. E. Cox . . . . . . . . . . . . 548.0.36 Trolley wbeel. H. Schmidt 548 011 l .ast1.n�  jack, D .. P. Pewthers . . . . . . . . . . . . . . . . . . . M8.137 Trousers stretcher. H. C. Green : : : : : : : : : : : ' : : : : : : ':. '. 548:049 Lathmz. machIne for manufacture of sheet Tubes. etc . •  apparatus for expanding. beading, metal. G. Hayes . . . . . . . .  . . . . . . . . . . . . . . . . . . .  547.952 and cuttit,,,. W. Tul l y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . M8.100 Leather cutting dIe. S. Ward . . . . . . . . . . . . . . . .  548.101 Type distributing. setting and justifvinl< Leather rOlling "pparatu •• G. F. R02e\ . . . . . . . . . . 547.762 machine, J. W. Paige . . . . .  . '  . . . . . . . . . . . . . . . . .  : . . . . . 547.860 I�eath�r strap for bandle8. harness, etc., F. J. Type justifying machine. automattc. Paige & Brmgham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.m1 Nortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547.861 Leat iI ar. stuflh",. B. P. Bradford . . . . . . . . . . . . . . . . . . . . 547.985 Type oetting. <iistributing. and justifyinl< L!fe-preserver, A. Von der Ropp . . . . . . . . . . . . . . . . . . . . 647.808 machine, J. W. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.859 L!fter. See Pan Jlfter. Typesetting machine, U. R. Ferguson . . . . . . . . . . . . . .  548,045 I 

Valve device, compound engine, C. W. Russell . . .. 648.140 
Valve operating lever for aIr brake pIpes. J. R. 

Ide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I>IB.059 
Valve. slide gate. J. Rtone . . . . . . . . . . . . . . . . . . . . . . . . . . .. 547.817 

�:b'i�i:i��dini���t�\�: � .SG;��!�� ':::::.: '''. : : : '. : tf:��� 
Vehicle soring. �. O. Palmer . . . . . . . . . . . . . . . . . . . . . . . . 548,(85 
Velocipede, C. (I'. Lavender . . . . . . . . . . . . . . . . . . . . . . . . . .  548.105 
Velocipede crank sbaft and attachment, J. S. 

Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547.949 � :�oec.:���
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Ventilating apparatus, H. Uiowizi . . . . . . . . . . . . . . . . .  547.996 
Ventilating attacbment for heaters. W. Miller . . . .  548,079 
Ventilator. l:;ee Car ventilator. 
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Wbeel. See BiCYCle wheel. Fiftb wbeel. Trol-
ley wheel. 

Wheel. pneumatic tired. T. Rouse . . . . . . . . . . . . . . . . . .  548.094 
Winding mach ine spind le. Cooper & Brigham . . . . . 047.770 
Windmi l l, C. H. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  547,954 
Window frame. N. Cartus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 548,034 
Wire coiler. M. B. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  548.000 
Wire COlling machine. M. B. Lloyd . . . . . . . . . . . . . . . . .  548.001 
Wire tightener, detachable, L. Rickel . . . . . . . . . . . . • •  54-7.760 
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Wrench. See Pipe wrench. . 
Writing apparatus. J. Nord . . . . . . . . . . . . . . . . . . . . . . . . . .  547.800 
Yoke. neck. H. Flatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548.119 

DESIGNS. 
Axle box. car. W. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  24.756 
Badge. W. S. Settle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.749 
Bottle, perfumery. A. M. Vail . . . . . . . . . . . . . . . . . . . . . . 24,750 
Buckle, cotton t ie, J. F. Clark . . . . . . . . . . . . . . .  . . . . . . .  24.754 
Fare regIsters. face plate for, J .  B. Benton . . . . . . . . .  24.755 
t:J-Jove case. A. II. Davis0C . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.751 
Nail or . Iul'. A. J. Howard . . . . . . . . . . . . . . . . . . .  24.757 to 24.765 
Stove toP. ga •• G. D. Roper . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.758 
Table. H. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.752 

TRADE M A R KS. 
f1!����::�fJ�f��n��a;��!�n����'itit�?�.:��:: ��:1gs 
Medicines. certain named. H. D. Brandreth . . . . . . . . 27,152 
Pharmaceutical products, Farbenfabriken,vormals 

Fr. Bayer & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,151 
Polisb ing powder, Reflecta Company . . . . . . . . . . . . . . . .  27.153 
Rope dre.bing. A. A. Brlgbam . . . . . . . . . . . . . . . . . . . . . . .. 27.154 

A lH' i u ff -d C O P y  of tbe specificatlOn and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn &; Co., 361 
Broadway New York. 

ennad inn  pu t f' u r s may now be obtained by tne in­
ventors for any of the inventions named in the fore-
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instructions address Munn &: Co., 361 Broadway. �ew 
\' ork. Other foreil!n patents may also be obtained. 

ORDINARY RATES. 
I n fd d e  Pnee. each j n �ertion - . 7 ;; cenr.fI n l i n e  
B a c ii: Pasre. each i U Nel' [ ion • •  - - $ 1 . 0 0  a l i n e  

ur For some classes of AdverUsements, Special and 
Higher rates are reqwired. 

The above are charues per 9JZate line-abont eight 
wOl'ds per l ine. This notice sbows the widtb of the Ime. 
lind is seL in agate type. 13ing-ravinlls may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. AdvertIsements must 'be 
received at Publication Office as early as Thursday 
morninll to appear in the rOlJowiWl week's issue. 

Foot Power '*' Screw cutting 

L th Automatic a es Cross Feed 
9 and 12 incb Swing. 

New Designs. Novel Fea.tures. Send/or Catalogue B.  
SENECA FALLS MFG. COMPANY, 
695 Water St .. Seneca Falls, N. Y. 

PATENTS. - AN INTER-
esting and valuable table showinu the number of patents 
granted for the various su bjects upon which petitions 
have heen filed from the bellinning- down to December 
31. 1894. Contained in fitCIENTIFIO AMERICAY SuP ... 
PJ.E:'II Jf,�T. �o. 1 002. Price ]O cents. To be had at 
this office and from al1 newsdealers .. 

MANUFA C T U FIED BV 
WILLIAMS BROTH ERS • .  

ITHACA, N.V.) 
���pN::�H��g: ;�y�;:��:..) 

STEAM OR HORSE POWER' I 
D ,. 0 1'1  C ATA LOG U E  ::!iIO\lDlIREliS.WIWAMS BflO5.JTHACA.� 

W E LLS -BY PRO F. E. 
G. Smith. A paper on artesian wel ls as 3. source of water supply. Essential geolulo!ical con di tions of arte ... B ian wells. Some chemical features of artesian well supply. Contained in SCIENTIFIC AMEHtCAN SuP. I ' I . F. M E "T. No. 943. Price 10 cents. To be bad at this Office and from all newsdealers. 

B U Y  
T E L E P H O N E S  
Tha t  a r t"  2'nod-no t  " chf'ap th ine�." The differ. 
ence in cost is litUe. We guarantt:.e our apparatus and 
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WESTERN TELEPHONE CONSTRUCT TON CO., 
440 Monadnock Block. CHICAGO. 

Largest Manufacturers of Telephones in the United States 

I H ELLO, CENTRAL ! 
Do you use telepbones 1 If so. we can give 

I you just what you want. Our specialty is Blake 
'rransmitters. There is a ., best H in everything. 
and ours are the best. We supply complete 

-

. 

telephones or all or any of the parts to construct 
I a telephone. Write for ll1ustrated catalogue. � PH<ENIX INTERIOR TELEPHONE CO .• 

131 Liberty St .• New York. 

THE M. & B. TELEPHONE. 
Absolutely Non-infringinll. 
Ab.o lutely Guaranteed. 
Absolutely the Best Exchange 

'"' W I T C H BOARDS. 
Illnstrated Catalogne on application Free. 

. . ur Agents Wanted. • • 

T H E  U. S. T E L E P H O N E  CONSTRUCT I O N  C O .  
131-133 S. Fourth St., PHILADELPHIA. 

- F R E E � 

THE MODERN ICE YACHT. - BY 
Geo. \V. P?llr. A new and valuable paper. containing 
ful l ,  practical dire('tions and speCifications for the con­
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Il lustrated with en­
gravinlls drawn to  sca le, sbowing the form. position, 
and arrangeILent of all the parts. Contained in SCIJI:N­
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. '1'0 be had at this office and of all newsdealers. IiOl::r.�r eli. PRESS fOr­

ca.rds, circulars, &Ct 
. Press for printing 

. 
• a small paper $40, 

Save money I Make 
����� I Vr����ttf� 
eaST. Printed rules. 
Wnte for catalogue, 
presses, type, cards, 
et

R�'t��'¥'�·co . •  
Meriden, Conn. 

CATALOGUe 
r"" . 

.1Idam_ for FOR WOOD AND METAL WORK. 
t==� .... e:S� E:':� ....... TI'aIaIIo. 8c  ......... 

TNE aCaT FOOT Powc" MACHINI:. ' N  TWit WORLD. 
W. F. ' JOHI BABIES CO., 1999 IUIY ST .. IOmlll. ILL 

The " Cl imax" Stereotyper 
AND Mou ld ing P ress Combi ned, 

All 
Dealers. 

for making perfect Cl· l l u l o id  Ste­
l't' o t J" I)f�S to be used in pbce of metal 
stereotypes. Also for makmg It .. b­
her � t n m p M .  Should be in use in 
ever:!' prlntinl< office. See SCI. AM., 
Dec. 30. 1893. Send for Circular to 

THE J. F. W. DORMAN CO.  
2 1 7  E.  G e r m a n  St . ,  Balt imore,  M d .  

Manufacturers of 
Rubber Stamps, Vulcanizers. Stereo­

type Macbinery and Supplies. 

Send for Little Book. Free. • 

Pum,ing Wat�r �y ��m�nnd Air. SAMUEL HALL'S S O N ,  2 2�:e; 1 0th St. ,  New York. 

We t�ke Pleasure ln annOnnClng tbat by arrangements TOWERS TANKS 
made with J. G. Pohle, we are enabled to furnish our 
customers with the PATENT SECTIONAL 

P O H L E  A IR UFT P U M P, ALL protected b y  numerous American and Foreillll patents • 
I R O N  TOWERS 
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s
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of 4 and 1 2  Col u m n s ,  
for Water Works, Cities, Towns, 

and Man ufactories . 
PLAI N ,  ALL WOOD TOWERS 

ELEVATED TANKS 
for Antomatic Fire Sprinkler Plants 

MANUFACTURERS OF 
IRON and STEEL TANIi.S. 

Louisiana Red Cypress Wood Tanks 
a Specialty. 

W. E. OALDWELL 00. , 
LIquid for removing stains from textile fabriCS, Typewritinll macbine. L. S. Crandall . . . . . . . . . . . . . . .  54R 157 1 J. Sehalus . . . . . . . . . " •• " . . . . . . . . . . . . . . . . . . . . . . . . . . .  1it7.96l Valve. bibbed. P. Good . . . . . . . . . . . . . . . . . . " . . . . . . . .. . .  MB;048 lIiIo.IIWii_iiIIa&;: 

2 1 9  E. Main Street , 
LOUISVILLE. KY., U. S. A. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Fountled by Mathew Carty, 1785. 

HENRY CA REY BAIRD &. CO. 
INI>U8TRIA L PUBLISHERS. BOUKSELLERS & IMPORTERS 

�1 0 \V n l n l1 r  �r . . l' h i l a d e l p h i n. Pn .• ( � .  �. A .  
lJ!P""' Our New aud Revised Catalogue of Practical and 

Scientific Bookf!. 90 pages, 8vo, and onr other Catalogues 
and Circulars, the whole COVerlllll eve1"y hranch of Sci­
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world wbo wil1 furnish his 
address. 

Now ready. Plate and India paper (Sbeet Demy). 
The Cath edra l s  of E n g l a nd a n d  Wal es ,  
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re�ubli8hed from Tile Builder, revised and partly re.! 
wrItten. Unbound (in portfolio ) ,  3l. l3s 6<1 • •  American 
price, $29.40 j bound (whole buckram) .  4l. 4s., American 
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Morning Post. H A nohle volume."-Pall Mall Gazette. 
" A most interesting and useful work. "-Guardian. 
Address Publisber of The Builder. 46 Catherine Street, 

London, W. C., England. -----

IC E - B O A T S-TH E I R  C O N ST RU CT I O N  
a�d .\l.anagement. W i t h  working drawin�8, detai ls , and 
dueCti r , ns I II fu l l .  Four en�rav i ngs, shoWInI! mode of 
const nlct lon .  Views of the two faste ... t ice-sai l i ng boats 
used on the Hudson river In w in t er. By H. A. Horsfal l 
M . E. COn rH l npd in Sf'T F.NTI F I C'  A J\.n: H T C A N  SUPPLK� 
ME�T. 1 .  The same number a l l!So contains the rules and 
�egt1 latl ons for the formation of ice-boat cl ubs, the saU­
mil and management of ice-boats. Price 10 cents. 

The Sh ipman Auto­
matic Steam Engine 

N O  S K I L L E D  E N G I N E E R .  
Kerosene Oi l  Fuel. 

1, 2. 4:, 6 and 8 b orse power. 
No Extra Insurance. Effi­
cient, Economical. Durable. 

S H I PMAN E N G I N E  CO.  
200 Summer Rtreet. 

BOSTON, MASS. 

1�w. FIBEI 
M n n llfn etory F..ta b l i . h e d  1 76 1 .  

LEA.D PENCILS, COLORIllD PENCILS, SLATE 
PENCILS, WRITING �LAl'ES. S'I'EEL PENS, GOLD 
PENS, I;';'KS, PENCIL CASES IN SILVER AND IN 
GOLD. STA'I'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, N ew York, N. Y. 

� I n ll u fnctory E.t n b l i . h e d  1 76 1 .  

Little G iant Dr i l l i ng Machine 
W I T H  S'r R A I GH T  T A BLE. 

Ji u rn i sh e d  a l so " ' i t h  '''''' i ll g i n l(  tab l e  
Arranged for botb Hand and Power. E�:U: {�O�n�e�

o 
JXli��h

h
g�;cle 

'rable is perfectly square with spindle 
and bas adjustment of 16 inches. 
Feed has a run of 4 inches. 

iT Send for fully Illustrated Catalooue. 
W E L L S  R R OS. & CO • •  

P. O .  B o x  B, (� r e e u fi e l d ,  M ass. 
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10 cents. Also to be had of newsdealers ir: all parts of 
tbe country. 

NOW READY I 

Seventeenth Edition 0/ 
Experimental Science 

l � O l'naeM n u d  1 1 0  � u p e l' b  U u ta a d d e d .  

Just the thing for a holiday present for any man, 
woman.�tudent, teacher, or anY.Jne interested in science. 

In the new matter contained in the last. edition will be 
found the Scientific Use of the Pbono�raph, the curious 
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ar, �lectrical Rocker, ElectriC' Chimes, How to Color 
Lantern Slide>, Study of the Stars, and a great deal of 
otber new IDq.tter whICb will prove of interest to scien­
tific readers. b������I:�ro�t�y �����ll.

al�Jf��'i,��:�IA: 
rr,sena j07' tilll lJ£ralea ClrCl£Utr. 

M U N N  & CO.. Publ ishers. 
()ffice of the SCI E N T I F I C  A M E R ICAN, 

361 BR.OA, D WA, \·,  fl E W  YORK. 

D A I M L E R  M O T O R C O M P A N Y, 
B U I L D E R S  O F  

Highest Grade S ingle and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec­
tricity. No steam or naphtha under pressure, 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

� S e n d  fo r I l l u st rated Cata l og u e  a n d  P r i ce L i st. 
O F F I C E  A N D  W O R K S , " ST E I N WA Y  ," L O N G  I S L A N D  C I T Y ,  N. Y . 
"Pacif ic" & "Un ion" 
Gas & Gaso l ine 
E N C I N E S .  

SPECIAL OFFER. I 
D IGEST OF U. S. GyeLE PATENTS. 
The Publishers are closing- ont the remnant of 
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Architecture, 
Architectural andMechanical Draw· 
ing. Electricity. Steam Engineering 
(Stationary Marine, Locomotive), Pf.umbing, Heating, Civil 
Engineering. Coal and Metal Mining, Eugliah Branche,. 

T AU C H T  B Y  M A I L .  
TwentY-lieven Courses of Study. Send for free cir­

cular. State subject you wish to study. 
The International CorrellpoDdeR� School., 

__ �CRAN'l'0N. PA. _ 

I CE  
M A e " J l'\' E� . C n r l i �!II E n ll i n e t'l .  U r p "· " '· !ii ' 
3 11 d  H u t t f et' lii' Il l n c- h i n e l' )" .  THE VILTER 

__ �!�_�99 Clinton Street, Milwaukee, Wis. 

�w:e 
TY P E  W H EEL •• MODELB I.. EXPERIMENTAL WORK. IMAU. fl¥ltHIIIEIt'f' 
NDVElTI ES  &. ETC. "E.W TDRK 6TENlIL WQRKI 100 NAHAU aT N,T. 

FOR SAL E I :;���
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with large profit. Increasin� demand, For ! 'articulars, 
address E. W. LISTER, 434 Decatur St., Brooklyn, N. Y. 

TURBINE W A T E R  W H F E LS. 
.lAMt�ltTi.':�T.p!IJe�o,. 

____________ lSp ... r:.:::llIgfield. 01,10, u. IS. A. 
enttlo of Cycles or Velocipedes with Attachments 
1789-1891. 2 Vols. drawings and claims 1503 pages' 
chronologically arranged under 72 8ub�clasBes . . . .  � $50 00 B 1 -S U lP H I D  E f�r �:��
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c
tn� Cycle Monthly (perpetuating the digest) years 1892, '!ill and '901 at $5.00 per annum. . . . . . .  " . . . . .  15 00  OF CARBO N �llI,all�'. 'itI�·\ �MJaln,ul!a,
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bYd, Oblo Third Vol. of Lists of Patents and references by ., � , I .  • 

GRAND RAPI D S, MICH., 
u. s. A. 

Manufacturers of tbe S i n t z  !i'l n ­
t i o l l n l ' :r a l l d  .H a .. i ru' f � n ", and 
( . n  ... u l i ll '· " , l I ll i u ,' ", .  ESi:eciallY 
t1:��rgg.f

or 
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tured or natural gas - Boats and 
launcbes. Prices within the reach 
of all .  Jr' Send for Catalogue. 

;\lel1tion tbls paper. 

I C E - H o n S E  AN D COLD RO ()l\I. -BY 
R G. Fl"tfleld. With directions for construction. Four 
engraVIngs. Contained in SCTENTI FIC A �JERICAN SUP­
PLEMENT, No . .  ') , . .  Price 10 cents. To tie bad at this 
office and from all newsdealers 

MESSRS. MUNN /I; Co , Solicitors 
of Patents, have bad nearly fifty 
years' continuous experience. Any 
ODe may quickly ascertain, free 
wbether an invention E[0babIY is 
��:��:�ablio��

iti
s��i��JY ���fd�g: 

tial .  A band book of patents and 
bow to obtain tbem sent free. 

PATENTS 
taken througb Munn ell Co. receive 
�pecial n�tice in the Sci(ntific Anur. 
tcan. ThIS splendid weekly paper 
elegantly illustrated, bas tbe largesi 
Circulation of any scientific work. 13 a year. Specimen �ies free. 

Address MUNN /I; CO., 
New York, 36l BroadwaY. 

E M P I R E----
• B O I LE R  CLEAN E R  • 

---C O M PO U N D  
W e  Don't Offer G l' n t n i t i e � .  but our 
Circular wil l  give you the information 
that 
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b
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b l e  B l d g . ,  1 9  W h itehal l  St . ,  N . � . 

HARLEM RIVER I M P R O V E M E N T  
and Ship CanaL-An intere8ting accoun t  o f  the JZreat 
�(lvernment work recently completed in New York City. 
With 3 i l l ustrations, Contained in SCIENTIFIC A MER­
ICA N :-:UPPI,EMENT, No. 1 0 1 � .  Price 10 cents. '1'0 be 
had at thIS office and from aU newsdealers. 

Stereopticons, 
lantern S l ides. 

W E  ARE MAKERS. 
a:r Write for Catalogue M. 

McIntosh Battery & Ontlcal Co, 
C H ICAC O .  

Registers Pon accurate account. of  work done on  printing 
preAses, grain tal1ies, weill hin�, measuring and other 
automatic machines. Counts up to 1.000,000 and repeats 
automatical ly, Simple, accurate, durable. Special count­
ers to order. J-r Send for circular. 

e. J. 1 1 00'1" 1I1'i 8 t o l ,  Con n •• U . !"l ,  A .  

NUMBER. N A M E  and DATE CITED in the EXA;UI­
�ATION. of APPLICATION8, 1789 to July, 1893 (con­
tmued m tbe Index to tbe Cycle Montbly from 
July, 1892) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 00 

R ed uJ.,��a�;; ·$31); ,;il .. .
. .

. . . . . . . . .
.

. . . . . . .
.
. . . . .  -:$90 00 

By the use of these works expert examinations can be 
made with certainty and ease. 

These works are perpetuated by a QuarterJy List of 
the Patents aDd References from January, 1895, at $3.00 
F�: ���g::!.

for the Untted States and Canada, and $3.50 
5,00l.U. S. Patents for ALL CHARACTERS of Cycles or VelOCipedes WIth attachments are embraced in these 

publications, and at ten_cents each would cost 15m.OO. 
Address J A MES T. ALL E l'i .  Compi ler 

Care of U . �.  l'lltenl .. mce, W u s h i li g l U I I �  h. c .  

Tho TYDOwritor 
EXCHANGE, 

H Barciay St. ,  New York, 
156 Adams St. , Ch icago , 
38 Court Sq" Boston , 

" 'vnA'wr;t.A, •• �e
a1i

i�:::s� you from 10 to 
Catalogue. 

&. L E C S  
WITH RUBBER HANDS & FEET. 

The Most Nat u ra l ,  Comfo rtable  and 
D u rable.  Over 1 6 , 0 0 0  i n  use. 

New Patents and I m portant I m p rove· 
ment.  U. S. Gov't Man ufact u rer.  

Illustrated book of 430 pages and for­
mula for measur,ng sent free. 

� Il7'" See illustrated article in SCI. AM. 
� of August 3, 1895. 

M A R KS,  7 0 1  Broadway, N E W  Y O R K  CITY,  

ALCO VAPOR  LAU N C H  
E n g i n e  and H e l m  Contro l led from Bow 
Latest improved and only 12  to 1 Motor 
now ready for tbe market. 18 to 40 ft. 
Launches. 2. 3. 5  aLd 7 horse power. 

'" W. I �,,- , -------

SAN ITARY SOAP VASE 
PREVF.N'I'l" disease, w .... te, pilfer­
ing of soap, cJoggtnlZ' of waste pipes, 
stain of marble, unciell.nly soap dish. 

A ... F O R D S  "acb user fresb, dry 
pure soap. T Ile On/u  Clean, Sanitary, and Safe 
1uau to use soap. 

Auents Wanted. 
Sanitary Soap Vase C o . ,  

Aqueduct Bldg . • ROCHESTER, N. Y. 

TO BUS I N ESS MEN 
'1'be value of tne SCIENTIFIC A&IERICAN as an ad ver­

tisilllZ medium cannot be overestimated. Its circulation 
is many times jilreater tnan that of any simtlar journal 
DOW published. Jt ,wes into all tbe States and 'rerrito­
ries, and is read in aU the principal libraries and readinjil 
rooms of the world. A business man wants sometbinlZ 
mOre than to see his advertisement in a printed news­
paper. He wants circulation. 'l'his be bas when he ad­
vertises In the SCIENTIFIC AMERICAN. And do not let 
the adyertistn� apent influence you to substitute some 
other paper for toe SCIENTIFIC AMERICA.N when se­
lecting a list of publications in whlcb you decide it Is for 
your interest to advertise. Tbis is frequently done for 
the reason that the ulZ('nt gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

. 

For rates see top of first column of t.bls page or ad­
dress III U N N  &: CO •• P u b l i sh e r s ,  

361 Broadway, N ew York. 

NEW AUTOMATIC lEAVES YOUR HANDLEBAR FR£E 
. BICYCLE BELLG! \/'IILL NOT GET OUT or ORDER �r�'" sum. Hm",;�. PRESS THE. W IRE,AND IT WILL � l'"�;..1 RING LOUD,"·CONTINUOUS LIKE. 

.J.., � ,%AN ELECTRIC BELL, ONLV MUCH LOUDER 
� 2' AN ORNAMENT ON ANY WHEEL. 
� 

" 
... PRICE 1>2 OJ POST 'AI D

. q " /) BRECI\WEDEL. C! � ) � ,, �8S! NEW VORK. 

R E D  C E D A R  TA N KS, 
CYLI N D E RS and CAISSONS-of Pine o r  Cyp ress-any .Ile. 

W I I. l , I A, M 8  M FG. C O  •• K A T,A, " ' 7:0 0 ,  M l e H .  
16 Murray Street, New York. I S" 1 Vine Street, Pblladelpbla. Pa. 
36 So. Market Street, B()stQn. 73'1 Monadnock, Chicago. 

Experimental & Mode l  Work 
E. v. BAILLARD, 106 Liberty Street, N. Y. 

WANTED . �O�d
H

�;�
e
��

w
:i�l!� �::

l
�n�

o
�fg:�� 

or in enough dynamos to make 200 H. P., also one or more 
35 H. P. 110 volt motors. A_ B. (J •• care 01' tbis paper. 

A firm of well known London Engineers are pre­
pared to deal with tbe Britisb-Indian and Colonial PATENTS of an O IL MOTOR 
of from � to 5 Horse Power. Address . , IU u t o)'." 
Deacon's Advertising Qffices, 1M LeadenhR.ll St., L( lr..don. 

ELECTRICIAN WANTS 
DYNAMO MOTOR 

DECOMPOSE WATE� 
�-DO-E.LECTRO PLATING 

L- I G HT---­
INCANDESCENT 

-LAMP S RUN MACHINERY &C 
THE ORNAMENTAL IRON INDUS-
try.-Descript ion of the method of manufacturinlZ 
wrought iron into ornamental and HrUstic forms, With 
9 i l lu�tratlOns. Contained in SCIENTIFIC AMERICAN 
�UPPLEMENT, No. 1 020. Price 10 cents. To be bad 
at this office and from all newsdealers. 

ST E AM !!�j�s�!t!n!-a 9a�e��f�r� 
hi�b or low Water Alarm for Steam 
Boilers. Nothing to compare wltb 

It. Address, 662 Mullin Street, MONTREAl" CANADA. 

�" BUHL  T U B U LA R  H E A D L I G H T  

\� , 
MAN u r R 5  O �  T U B U L A R  L A N T  " D [ T � O I T  M I C H  

For a number of years the SETH THOMAS CLOCK Co 
o f  Thomaston, Conn. , has done a good deal of work 

fo� Electrical Co.mpanies.:.,and would be glad to Increase 
thIS line of busmess. They win make e�timates for 
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C
J N  Q U A  N T I TI F. !'4 .  Address SE1'H THOMAS 
LOC'K CO., 49 Malden Lane, NEW YORK. 

Fm� . . �ID[�l!�!J!� 
RROOKLYN FIR.E BR I C K  W O R K S ,  
SS Van D y k e  !Street, B ROO K LYN, N. Y .  

" LINCOLN" RIM LATCH LOCK-t�:i.i'!; 011 tri mmi ngs. A 1 flnlsb, price $1.00. 
"J A I ' K !'4 0 N "  3. I. ever Padlock. 
Best In tbe world for 25 cents. We 

I will mail samgles on receipt . of price. 
r�;,�·:.'��� �r��l I��

l
g�':,t';t��\�P8 

M I I , LE R  L O (J K  C O .  

_ 
41i79 Tacony Street, Pbi l adelpb i u ,  Pa. 

TUNNEL UNDER THE THAMES AT 
�laCkwall .-By M. lfitzmaurice, M. Inst. C E. Descrip­
tIOn of the tunnel now building: for the  London 
Connty Counci l under the 'l'hames by means of com .. 
pressed air in conjunction with the Beach h \'dnwlic 
shield. With 4 i l l ustrations. Contained in SCI'ENTIFIC 
,��

I
�:h('��ratsgr.�����Z:;�'d ��o� �if�ew����e/s� 

cents. 

.mMlfJo'JJjIiJTh1 
"C:} f�j,J�! �,!,!�Ca:"� ..1.rr�.!£� Also, Lanterns for Home Amulemeni. 220 page C.�e � MCALLISTER, Mfg. Optl ..... 47 Mllssau at.,N. Y. Gi BRASS BAN D 

Instruments, Drums, Uniforms, Equip. 
ments for Bands and Drum Corps. Low­

''&�. est prices ever quoted. Fine Catalog, 400 1 1 1ustr3ttOns , mailedjree ' it gives Band 
Music & I nstructions for Amateur Bands. 
LYON & HEALY, 33-35 Adams 8t., Ch;eago. 

V E LOCI'l'Y OF I C E  BOATS, A COL-
lection of i n teresting letters to the editor of the SCI EN­
TIFIC A M EH I(,AN  on the Que8tion of the speed of ice 
boats, dernnr.st rati nl! how and why it is  that these craft 
sail faster than the wind which propels them. I l l ustrated 
with ]0 expi l lnatory diMlzrams. Contained in ::;CIENTI FIC 
AMEH IC'AN SU PPLEMF.NT. No. 2 14. Price 10 cen t s. 
To be had at th i s  office : Illd from al l newfldealer8. 

I 
ST U DY LAW AT 
Systematic and thorough courses H 

taught by able and experienced 
teachers, Splendid opportunity for 0 
fu\tg:!rtf�{���n. Send stamp for M 

• Chicago Correspondenoe School of Law, E Reaper Block, OHICAGO. ILL. 

© 1895 SCIENTIFIC AMERICAN, INC.



O R D I N A R Y  RA TES. 
I ns idp  l'aa-e. ench i n serti on.  - ,:; cent"  n l i n e  
Radi. Pnge. e a c h  i n sertion.  - - 5 1 .00 n l i n e  rr For some classes of Advertisements, Speclal and 
Higher rates aTe required. 

11be above are cbarjles per agate line - about eight 
words per line. This notice shows the width of the line, 
and is  set in �te tYre. F.nJZ'ravings may head acver­
tisements at Ute same rate per RJZ'ate iine. by measure· 
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morn mJ! to appear in the followin,2' week's issue. 

Cycl ing 
Del ight 

is at its greatest these 
days. Cool, bracing 
air ; hard, smooth, 
dustless roads. The 

COLUMBIA 
BICYCLE 

THE BICYCLE : 

holds $100 of de­
light in every dol­
lar of the $100 it 
costs. You may 
just as well buy 
your machine for 
next year now. 

POPE MFG. CO. , 
Q.N ... AL 0., .. 10  •• 

AND PACTOR • • •• 

HARTFO R D, CO N N .  

ITS INFL UENCE IN 

Wheel ,d 
Time ! � 
TH�TRUMP" W � BIC:��ERS 

Is ;I/st what every whee1man needs. holder compltle, it costs out $3.00 • 

Fils handle or cross bar. Warranted in every particular. For sale by jewelers only. Send for catalogue No. 60. • . . • . 
THE WATERBURY WATCH CO. , 

WATBRBURY. CONN. 

'GE"'5 WANTD. fOR, FINE TOOLS IN EYERYSKOP. 
,. CAT���R (;.H.BESLY & (;0. 

AND AIiENCY. CHICAGO, lLL.U.S.A.-

Bristo l 's  Patent Steel Belt Lacing. 
i:£ :�f

les
!rl��r���l 

Fastening for all kinds �fes hs���
n
f,:"". 

Sam-

The Bristol Co. 
Waterbury. Oonn. 

DO YOU WANT A LAUNCH ?'----e� 
That you can run 
yourself. 

That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalogue of 

That requires 

neither Licensed 

Engineer nor 

Pilot. 

. 
_ THE ONLY NAPHTHA LAUNCH.  

GAS ENG I N E  AND POWER COMPANY, 1 85th St. , Morris Hei ghts, New York City. 

HALF A CENTUR Y OF CYCLES. -AN 
Intere.Un., history of the cycle from Its orillin up to the 
prel5ent time. The first crank-driven bicycle. The 
. •  bone-shaker " and its 8ucceSbors. The tricycle. The 
modern wheel . Cycle bui ldintt;.a science. POints of im .. 
Witvh

e
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CAN SUPPLEMENT, No. 1 0 1 2. Price 10 cents. To be 
had at this olllce and from all newsdealers. 

Radical ImprovementS in PIANO-FORTB Con­
struction render the 

Unquestionably the most durable Pianos made. 
A great variety of designs, WOOds, and sizes. lUustrated 

catalogues and !uU particulars mailed em application. 

maSDn� I}amlin ([0. 
New York. Chicago. 

STA R R ETT'S 
Adjustable Jaw Cut - N ipper. 

Jaws are detacbable, so  :they can be re­
moved, ground, and adjusted when worn. 
All parts case-hardened exc

';C 
jaws. Flat 

':fa��r o�
e
���Ii:':���s. 

e es obviates 
Price, 6 inch M (for mUS1C wire) . . . . . "2.00 " 6 inch C (for common wire) . . . .  2.00 rr l llui'itm tfd ( 'a ta foQ I l f'  fIrer. 
The L S. Starrett Co. �.

a
8.

u
J�h��i1�t'���:: 

• • • WE A R E  B U I L D I N C  • •  

The Oelebrated -

"HORNSBY-AKROYD" 
- O I L  E N G I N E  

The De La Vergne Refrigerating Machine CO. 
FOOT E. 1 38TH STREET. N EW YORK. 

Scientifi c 8� Cata l ogue 
RECEN T I. Y  P U B I. I SH E D .  

Our New CatalOl!lle contalnlnll over 100 P8lles, Includ­
Ing works on more tban fifty different subjects. Will 
be mailed free to any address on application. 
lll U N N  &; C O . . Publishers SCIENTU'IC AM ERICAN. 

3tH B,·on.d , .. . 1.Y, N e w  Yurko  

The $5 .00 
POCKET KODAK 

EASTMAN KODAK 00., 
Sample Inoto and booklet 

for two 2-ant stamps. ROCH E STER, N. Y.  

IJ,( to �O H .  P. R E LI A B I LITY 

~ 
Motor of 1 9th Oentury 

How do these look together f 
References.-Hundreds of bappy 
men all over the U. S. Further­
moret we have not cbanged the - . _ ,  IlrlnClple or construction of tbe 

i Charter " since Jan. 1, 1800. Se­
. bind the times ? Not a bit of It ! 

J:CONO\IJY. RELIABILITY Have not found where we could 
t;lMPLlCITY, �AFETY, improve or simplify, that's all. 

CHARTE R  GAS E N G I N E  CO., P.  O.  Box 1 4 8 ,  Ste r l i n g ,  I I I .  

CASO LI N E  RO:DO��Ra�I�GE E N C I N ES 
M ON ITOR VAPOR E N C I N E  AN D POW E R  CO. , C RAN D RAPIDS,  M IC H .  

MR. BOOKKEEPER, 
do ,.on knowwha.tthe Comp. 

tometer is ' It costs you nothing �� ��t°b-�&t l�ai��::
e
lftY��u��: 

accuracy, is twice as rapid a8 the 
best accountant and relieves a.l.l 
nerYous aDd menta.l stra1n. 

Write for Pamplt/et. 
FELT .. TARRANT MFQ CO. 

.2 .. 58 ILLINOI. ST . •  CHIOAGO. 

J ESSO P 'S S T E E LTHB\�\RY 
F O R  T O O L S ,  S AW S E T e .  

W �  .J E S S O P  <I< S O N S  L: �  9 1  J O H N  5 T.  N E W  Y O R K  

PRIESTMAN SAFETY O I L  ENG I NE 
.. PhenomenaU1/ 1ow in cost oj operation."-Franklin Inst. 
N I> I�,r.llfu Kerose ne, NOT Gaso l i ne 

N
°IN G I N EER 

fo��r�
ica

ffo�Wr��i��ll�'t 
lng, Pumping, Milling, etc. 

[OCTOBER 26, 1 895. 

.A.lR. "I'XFXCX.A.L LIMBS Free Catalog • .  Geo. R. Fuller, . 
Box 2150. Roilhester. N. Y. •OIDER & WINE PRESS 

M AC H I N � R Y .  
POWER A N D  HAND PRESSES. 

(CapaCity. 10 to 1'20 Bbls. in ten hours.) 
Send for iiO-page Catalogue. 

E m p ire State P u l l ey and Press Co. 
FuLTON. OSWEGO CO., N. Y. 

N or LOC" Pateut No. 421,358 for sale. Guaran-1'1 ,teed the best one ever iJl.vented. 
McDonah &; Cro'lfnt, 157 Court Bt .• Blngbamton. N. Y. 

- - T H E  - -

IT' ESTA B L I S H E D  IS4�. 
The Most Popu lar Scientific Paper in  the World 

Only $3.00 a Yen.r, I n c l u d i n lr  1·08talre. 
WeekI Y--1I2 N u mhel's l1. Y en.l'. 

This  w i d e l y  circll l n. !ed and splendidly Illustrated 
paper is published weekly. Every Dumber contains six­
teen pages of useful Information and a larlle numher of 
original engravtn�8 of new inventions and discoveri�st 
representing Engineerin� Works, Steam Machinery, 
New Inventions, Noveltles in Mechanicf', Manufactures, 
Cbemi.try, F.iectriclty.TeI6ll1'apby, Ph otograpb y. Archi­
tecture, Agriculture, Horticulture. Natural History, 
etc. Complete !1st of Patents each week. 

'r .! I' II I !!1 of � n b",cJ"hH i fJ l I . - One copy of the SCIEN­
,TIFlC AMERICAN will be sent for """ 1/ear - 52 numbers­
postage prepaid, to any subscriber In tbe United States, 
Canada, or Mexico. on receipt of ',' h l'ee 1),, 1 1 11 1'8 by 
the publishers ; six mouth/!, '1.50; three montbs, '1.00. 

(; 1 II h •. -"Speclal rates f4r s6.vtiral names, and to Post­
mSllters. Write for partl�ularl'. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed luslde 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at tbe sender's risk. Address 
all letters and make all orders, drafts. etc., payahle to 

lU U N N  &; C O . ,  3 t H  n ,.on.dway, New YOl'k. 
--tt--

Jdtntifit �mtdtan Juppltmtnt 
Tbis Is a separate and distinct publlcatiou from THE 

I:!CIENTH'IC AMERICA ",  but is uniform therewith In 
size. every number containiDil sixteen large pages full 
of engravings, many of wnich are taken from forei,;nJ 
papers ane accompanied with translated d".crlptions. 
THE SCII<NTIFIC A�l ERICAN SUPPLEMllNT Is published 
weekly, and includes a. very w�de range of contents. It 
presel!ts the most recent papers by eminent writers tn 
all the prinCipal departments of Science and tbe Useful 
Arts, embracing Biology, Geology, Mineralogy, �atural 
History, Geograpby ArchreololZY, Astronomy, Cbemis­
try, Electricity, Light, Heat, Mechanical En�ineeriJlg. 
Steam and Railway Ene-ineeri ng, Mining, Ship Building, 
Marine Engineering, Photography, rl'ecbnoloJl'Y. Manu­
facturinJl Industries, Sanitary En�ineerin�. Agriculture, 
Horticulture, DomestiC ECunowy, 'Riography. Medt'cine. 
etc. A vast amount of fresb and valuable Information 
obtainable in no other publication. 

The most innportant Engineering Works. Mecbanlsms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for tbe SUPPLllM llNT. for tbe United States, 
Cauada, and MeXICO. ".00 ,8 year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLK­
MENT, bot-b mailed for one year to one address for '7.00. 
Blnllie copies, 10 cents. .A do ress and remit by postal 
order, express money order, or check, 

lU U N N  "" CO.,  361 UI'Oadw8Y, New YOl'k. 
--*--

G':"� . · 1 ;t • �� ;t . t . �lll hll19 �hl lOlt. 
r 

. -.... -.-.-... -----.. , ... ,.-' ... , .................. '.-, T h e  Scientific American PRIESTMAN & C O M PA N Y ,  Inc • 

F l' o n t  D u d  Tn.sker SU'cets,  - - Philadelphia THE SCIENTIFIC AMERICAN BUILDING EDI TION Is  
issued montbly. '2.50 a year. Sinllie copies, 25 cents. 
Thirty·two large quarto P8lles. forminll a large and 
splendid l-!ae.azine of Architecture. rich ly adorned with 
ele!lant plates and Jther tple eIlj(l'avlngs ; illustrating the 
most interesting examPl es or modem Arcbitectural 
Co�truction and Billed subjeots. I ! Reference Book. 

( -
i 
j 
J 
� ,; 
1 j , i , 
1 
1 
j i '. 
j 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany own s Letters­

Patent N o .  463, 5 6 9, granted 

to Emile Berliner Novem-

ber 1 7 , 1 89 1 ,  for a combin ed 

Telegraph and Teleph(me, 
covering al l forms of 

M icrophone Transmitters 

or contact Telephones. 

( ( 
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" ,  .. , ... _._ ............ , ... , ... ,_. __ , ... _ .. ______ -_ .. ,_ • .---1 

A most useful little bound book of IliO pagee, com­
prising, probahly. the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to tbe public for so small a price, only 25 cents. 

Among its contents are : The Last Census of the 
United States (1890), by States, Territories, and Coun­
ties ; Tabie of CIties bavlng over 8,(XX) Inbabltants ; 
Map of tbe United States - miniature outline ; The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; The CopyrlllLt Law (full text) ;  Tbe Principal 
Mechanical Movements-illustrated by 150 small dis­
grams-of value to inventors and desillDers 01 mechan­
ism ; :\l edaUion IJortraits of Distinguished American 
Inventors ; Valuahle Tables relating to Steam, Elec­
tricity, Heat, Metals, Weights. and Mea,ures. 

IY" Sent by mail to anv address On receipt of price, 
2� cent8. 

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

POCKET CASH REGISTER 
•• ,C! ¢ GlIllATEST NOVBLTY UP TO DATE 
50 Rings up euerytime you spend 5cts. 

Dollars add themselves automaticaJl.y. 
... E:"......... Just the thing for men's dotilile .. "'/ _  watch chain. Invaluable to ladles .. u -It when shopping. JL\m)SOKE AS A 
'" .. WATCH. Agents COIN money. Sell8 
" ..... .. at sight. Nickeled GOetl. Heavy � , all 18k Gold PIau> $1. Sent on receipt 

�1Iiiilillil;:;l4l" oj price. DOYLE .Ii CO., Sole Makers -
Pulitzer Bui lding,  New York. 

They All L�e It. 
The Ladies Like It. 
So Do The Men_ 
Children Enjoy It. 
��::s�

e
l���a����¥896. 

Send k. in stamps for owr haI&d­
somely !l!ustrated catalogue. 
Address H. D. LA Y MAN, 

00 West 29tb St., oar. Br,oaclw.,v, 
NEW YORK. 

AUTOMOBILE C A R R I A G E S :  THE 
Paris-Bordeaux�Paris Race of.-Brief account of the 
performance of the vehicles that obt ained the prizes in 
the com peti t1011 ill8tituted by the Petit Journal. With 
9 i l lustrlltions. Contamed in SCIENTIFI(' AMERICA N 

��gllc����'l:g;1 �r�·ws��::i�!�. 
Cents. To be had at 

Th(' Rohinso l l  Patent Gr inding Mil l  
C A PP- C 1 T v  � � , O O O  t o  5 0 0 0  ,� 

P O U N D S  o r  r E E D  M E. A L  \.-..� 
P E. R  H O U R .  , .�." P . .. ;;:. .. . . .  

,'V\ U '-' -.Ol" B R.os , i :::= � -i! , -=' ii 
UT l lA ,  .... 'r � -� - -�� 

A special feature is the presentation in each number 
of a variety Of tbe lat-est and best plans for private resl· 
dencef!l. City and country, including those of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, tOJ[ether with Floor 
Plans. Descriptions, Locations. Estimated Cost, etc. 

The elegance and r.beapness of this magniOcent wor. 
have won for it the J .nl·�est (� h'c n l at io ll of any 
Arcbitectural publication in tbe world. Sold by all 
newsdealers. '2.50 a year. Remit to 

M U N N  "" C O . ,  3 6 1  B " oRdway, New York. 
--�--

�lvort �tlitiOlt 
of the SCIENTIFIC AMERICAN, witb which Is Incor­
porated U LA .AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of tbe SCIENTI FIC AMERICAN Is puh­
Iisbed montb ly. and is uniform in size and typography 
with the SCIl'."TIF I C  AMER IOAN. Every number con­
tains about 50 pages, profusely illustrated. It Is tbe finest 
SCientific, industrial export paper published. It circu­
lates throllllbout Cuba, tbe West Indies, Mexico, Cen­
tral and South America, Spain and Spanish possessIons 
-wherever the Spanish lanJl'usge IS spoken. THE. SCI­
ENTI F I C  AMERICAN EXPORT EDITION has a large 
guaranteed circulation in an commercial places thr01UJh­

out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. pr- Manufacturers and others wbo desire to secure 
foreign trade m...,. have large and handsomely displayed 
announcements puhlisbed in tbls ellitlon at a very 
moderate cost. Rates upou application. 

M V N N  &; C O . ,  P u blishers, 
361 Brnadway, N ew York. 

Does Your Cash Balance? Are Al l  Credit Sales Charged? PRINTING INKS. 
T he8e are two serlOU8 ob8tacles TH E P EC K  CAS H R EC I STER Tile SCIKNTIFIC A M ERICA" is J!rinted with CHAS and can be overcome by u8ln&' I!lN EG JOHN80N & ( '0.'8 INK, fenth and Lomhard Manufactured by THE PECK CASH ItEGISTER COMPAN Y, !SYRACUSE, N. Y., V. S. A. Bte., Philadelphia, and 47 Rose St., opp. Duane, New Yora 
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