
[Entered at the Post Office of New York, N. Y., as Second Class matter. Copyrighted, 1894, by MunD & Co.) 
--------------------------------

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMTSTRY, AND MANUFACTURES. 
• . -.'L 

Vol. LXX.-No. 13. , 
ESTABU.BBD 1845 I NE W YORK, MARCH 31. 1894. 

e 0 a B 
B ' g  8 B 8 0 

(/ e :: e g : : 
It, ,._;;,,,.,*;,_,2 ....,.::,B:, 

l; !ten t;/��, 
tlHd 

C�ttr,.i ot:r=- �;., ... 

.". --�:� .. 
... . "� ./ " ' 

TllE lfEW SPEEDWAY OF THE CITY OF lfEW YORK.-CSee page 199.] 

r ,3.00 "'''JU,R. 
WBB1i;ZT. 

. 

© 1894 SCIENTIFIC AMERICAN, INC.



194 

J titaoctifit �mttitln. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMERICAN. 
g�: ���: �lie 

���M����th�'&'S?,"'g:�d�
r o�t.x.:�co::::: :::: :::::: :Sf gg 

One copy.one year,to any foreign country belongitt.g to Posta] Union. 4 00 Rm}MJ r'Jb� &i 'irlo'a'if:':�����r
d
gf'3�a��s��.,'":t.\���

h
ig�k. 

The Scientific Amel'iean Snpplement 

i. a distinct paper from the SCIENTIFIC AMERICAN. 'rHE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo p�es, uniform in size 
with SCIENTIFW AMERICAN. 'l'erms of subscription for SUPPLEMENT, 

�·��i!:�)l��i::
e
to

U
ib�·'p��f�

d
tr;:lo;,:

e
�\�le��i:8.YftFc�t:,

or
�h�� 

11��!�I�:i.���
a
]I��::�!?��\Oe

ut ��:E��V�VJ' A�:���
e
:�3' §RJ����ENT :���'l ��

n
:e!�� ,E,If,,�,.r.�o 

t
�o�:u

a
���fri�� �it�i�

a
p���f

r
u�

e
.i!

c
�ig°h� 

dol/ttl'S (J,nd fifty cents (1. 'lIear. ' 

Building Edition. 
THE ARCHITECTS AND BUILDERS EDITION OF THE tlCIENTIFIC AMERI

CAN is a large and splendid illustrated periodical, issued monthly, con
taining- floor plans, perspective views, and sheets of constructive details. 
pertaining to modern architecture. Eacb number is illustrated with 
beautiful plates, showing desirable dwellings, public buildings and archi
tectura! work in great variety. To builders an d all who contemplate build
ing this work is invaluable. Has the largest circulation of any architec
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreIgn Postal Union countries, $3.00 a year. 
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one 
��:�r�e���e 

a
flr

e
ffiJIl�I�g

r
���Trri:���1 CI����I�l�

t
r::c�'�n� ��

a
:: 

PLEMENT, $9.00 a year. 'ro foreij(ll. Po.tal Union conntrie., $11.00 a yeal". 
Spanililll Edition ot tIle Scientific AmPl'icnu. 

LA AMERICA CIENTIFICA E INDUSTRIAL (Spani.h trade edition of the 
SCIENTIFIC AMERICAN) is p ublished monthly, uniform in .ize and typo
graphy with the SCIENTIFIC AMERICAN. Every number of La A 11U''''1('(1 is 
profusely illustrated. It is the finest scientiflc, industrial trade paper 
r
ri�ted in the I3panish langU

�
e. It circulates tbroughout Cuba, tbe West 

sfo�:������
o
er �t�

t
s��:i!� Ia���!�

e
;�tke��

a
i$3.&,� y������t ��r�

e
:� 

any part of the world. Single copies 25 centA. See prospectus. 
MUNN & CO., Pnbllsher., 

361 Broadway, New York. df!{; o�
h
�a�a:

e
����: 

t
�:::,n�lI

is
re�it����

l
s ';�i�br.,

x
l'�

e
��:

o
��YM'b�� 

&CO. 
m::r Readers are .pecially requested to notify the pnhlishers in case of 

any failure delay, or irregularity in receipt of papers. 

NEW YORK, SATURDAY, MARCH 31. 1894. 

Contenr"". 
(Illustrated articles are marked with an asterisk.) 

Agr���l
t
���

I 
. . �:':'���:.�:':'��:�: .��� � ������ .F�:�n�� .���. �.���.����� lil:! 

Alexandria Museum and l.tibrary 196 Fulminate of mercury manuf ... . 201 
Arboretum. the Biltmore Forest 194 Gasoline carril"�e, the ............ 196 
Arctic expedition. the Stein· . . . .  202 Guns, 13-inch, trial of .... . . .. ..... 202 
Auk's egg .old at $1,500 . . . . . . . .••. . 203 Hertz. Heinrich ................... 195 ����� a;a.yY���::���i�

e
�aii.: � �:=:l?::t�

e
;:���cf���

n
���ts:: �� 

8::c�r�'i������J�d�;eaimeni.: IfJ �r�tr�:fn
C
l�ba�i: .���������: Ii: 

Car
�
et stretcher and tacker,Ken- Notes and queries . . . . . ... . ... . . . .  205 Cart�fd:� shel i ·exti:aCio�:::.':::: Ii: �:��g-l�u�

a
��

e
�ie':���kJrp 

r
i:i�r�: � 

Concrete, elfect of fire on . . . .•••.• 199 Ratchet .tock, the" Climax" ... 196 g��:;; l�et;�aior:··iieid'ii··im: :m I· �r:;�: ::'n"cfi��r.
e 
.. u1j%r\�

e
Of�.��::: � 

proved" ......................... 196 Sad Iron, the Bolglano" . .. . . .. .. . 197 
Diving to great depth. (5009) . . . . •  205 Ship canal, Lake Superior and 
Eel grass (5912)... . . . . . . . . . . . . ••. . .  205 MI •• i •• ippi.. . . . . . . . . . . . . . . . . . .• 196 
E1le�mere Land to be explored .. aJ2 1 Smith.onian, recent work at ..... 194 
En�tneering improvements,some Smokeless powders. Leonard .... 100 

new . .. . . . . . . . . . . .. . . . . ... . ..... 004: SJlids� flow of, under pressure ... 194 
Farm lands wantinJI potash . . . ... 203 Speedway, new Harlem River." 
Forest �il,wore, arbor�tnm .. . . • 1940 193, 199 
Fee<lwater beater and purifier, Steam carri8j{e, Gaillardet'.-... .  200 

Ball's* .... . ... . ..... . .. . ... . ..... 197 Sun spota, large recent* . . . . . . . . . . 198 
Fir

�a���:
e
��������.��.��: � �����:ri:��t��

e
f:t�

S
��?����::: � 

Flying machine, the ...... . .. . . . .. 202 Van Beneden. Pierre Jo.eph .... 195 

TABL.E OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 952_ 

For tbe Week Ending March 31, 1894. 
Price 10 cent.. For sale hy all new.dealer •. 

PAGE 
I. BIOGRAPHY.-Edmond Fremy.-A great French sclentist.-Hi. 

life-work, with portrait.-l illustration . . . . . . . . . ... .......... . . .. . . ... . 15218. 
II. BIOLOGY.-The Pasteurizing of Silkworms.�By LEONARD 

WRAY • •  Tr.-A curious system treatment for silkworms to prevent 
the .pread of dl.ea.e .................................................... 15216 

The Pre.ervation of Infusion •. -By EDMUND WHITE.-The 
r�::r'iJ�;���. ��. ?����

i
� . .  �����i.��.S . . 

f
��� .. ��������� . �?�������'.�.� .. �� 15218 

III. CHEMISTRY.-Chemlcal Properties of Ga.e •. -By FRANCIS C. 
PHILLIPS. -First installment of a very i.nteresting arti.cle on the 
different gases.-Qualities of natural gas.-1 illustration . . . . . . .. . . . •  l5219 

IV. CYCLING.-Tractlon of Bicycle. hy Dog •. - Use of a dog for as-
si.ting the progre.s of a bicycle ........................................ 15213 

V. DECORATIVE ART.-Hint. on De.il'ning Textile Fabrle •• -An 
elaborate article on the .ubject of design. for wall paper •. -8 iIlu.-
trations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  15214 

VI. 
Ji�:y

A
Ji�cJ�JR��'1 ��n"t�:��I�n

e
';ji�gr.

e
�e�1���.:r�i���8-;j�� 

of the modern book and the defects in its manufactnre.-�'he 
mechanical Imitation of the hand work of old time •................ 15216 

VI
I
G�!��:l:fb��

D
ex�:l;li�n

R
f�nreNB��; o�7fi���}�':!.� 

illustrations... . .  . . .  . . . . .  . . . .  . . . .  . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15208 
The Greenland Expedition of the Berlin Geographical Sooiety. 

-A further account of the same expedition ... . . . . . . ... . . . . . . . . . . .... 16208 
The Volcano Calhuco. of Chile.-Remarkahle mountain. in Chile, 

with note. on the la.t ernption.-3 ilIu.tration •.... . . .... . . . .. .. . . .•. 15210 
VIII. HORTICULTURE.-Rhododendron Multicolor Mrs. Heal.-A 

dwarf rhododendron.-l ilIu.tration .................................. 15210 
IX. ICHTHYOLOGY.-Venomous and Poisonous Fi.he •. -An inter

e.ting popular article on the different kind. of stinging and veno-
mous fishes ..... . . . . . . . . . . . . . . . . ... . . . . . . . . . .. . . . . . . . . . . . . . ..... ... . . . ... . 15208 

X. METEOROLOGY.-A Steel Meteorite.-An intere.ting meteorite 
found hy the Peary expedition in Greenlano.-lt. cnriou. dl.inte-
gration................................................................... 15210 

XI. MILITARY TACTICS.-Some Use. of Snowsboes.-Notes on 
snowshoe., with speCial reference to their use by .0Idiers.-2 illus-
trations . . . . . . . . . . . . . .. . . . ....... . .. ... . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... 15211 

Horse Training and Equitation at the Saumur School of Cavalry. 
te:e:�i��

c
�x:fu

s
Jre� o�ftr�r�f:r.�� �?ti:::aip���:�

l
�.) . .  ���.j�:.�.��� 15212 

xu. MISCELLANEOUS.-The Decapitation-A Trick in Pre.tldllrt
tation.-Au elaborate performance in natural mallic fully de-
.cribed.-3 iIIu.trations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 15213 

XIr. NAVAL ENGINEERING.-Water Tnbe Marine Boller •. -An 
1<1nglish tube boiler for nse on ships, with full data.-2 iIInstra- • 
tions . . ... . . .. . . .. ... ... .. . . .. . . . . .. . .. . . . .. . ............................. 15214 

XIV. PALEONTOLOGY.-Restoration of Camptosauru •. -By o. C. 
MARsH.-Restoratiouof a JurasSIC saurian recently accomplished. 
-1 illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•.. .  15209 

XV. PHYSICS.-D1D'raction.-Note. on .ome recent experiment. 
shown before the Phy.ical Society of London by Mr. W. B. Croft. 152:lI 

XVI. PHYSIOLOGY.-Brain and Muscle.-By Dr. WILLIAM A. 
HAMMOND.-A very graphic article on the relation between the 
brain and work done by the body.-Curious incidents from the 
writer's own experience and reading . . . .. . . . .. . ... . .. . . . . . . . .. .. . . . . . . · 15221 

XVII. RAILROAD ENGINEF.RING.·-A Spani.h Railway Accident. 
-A peculiar accident on a mountain railroad in Spain . . . . .. . . ...... l52l3 

XVIII. TECHNOLOGY.-Fre.h Water from Salt Water.-By A. 
NORMANDY,-Notes on a new distillation "pparatns . . . ....•.. . . . .  - . 152111 

J ,itutiii, �lUtri,au. [MARCH 31, 1894. 
MAGAZINE RIFLES FOR THE U. S. NAVY. I and some metals seem to flow like water under pres· 

The Secretary of the Navy of the United States has sure. 
advertised for inventions of magazine rifles for the Under a pressure of from 6,000 to 8,000 pounds per 
naval service. His notice to inventors will be found square inch, the movement of tbe warm lead from a 
in our advertising columns. On August 1, 1894, a naval pipe press is a novel sight. At 10,000 to 12,000 it issues 
board will convene at the Naval Torpedo Station, NeW'- at ordinary shop temperature. Block tin issues from 
POl't, R. I., to test rifles for the service. The inventors the same press at from 16,000 to 20,000 pounds per 
of the country are invited to submit their inventions square inch from warm to cold. 
to the board to be tested for adoption in the navy and It has been shown that, in punching very thick iron 
marine corps. The ammunition and caliber are al· nuts cold, the punched sprue under a slow move
ready decided on; the model for the guns is yet to be ment of the punch was a little more than one-third the 
accepted. We trust that the United States will pro- volume of the hole-evidence that two-thirds had 
duce an acceptable arm, and that it will not be neces- flowed into the body of the nut. The reduction of area 
sary for OUI' government to look to other countries for in testing metals is a measure of their flowing qualities 
its navy rifle. Our inventors now have four months under the requisite pressure. If quickly done, their 
before them in which to prepare for the contest. The fracture is generally crystalline; while a slow reduc
Bureau of Ordnance, Navy Department, Washington, tion invariably shows a fibrous fracture, as well, also, 
D. C. , will supply copies of the specifications upon ap- an increase in the amount of reduction, showing the 
plication. value of the relation of time in the flow of solid mat-

· I. I • ter. 
RECENT WORK AT THE SMITHSONIAN INSTITUTION.* The welding of metals by pressure alone is a most in-

Notwithstanding the increasing demands of the ad- teresting phenomenon, and as far as experiments have 
ministration of the Smithsonian, the present secretary, gone gives evidence of plasticity even in the most crys
like his distinguished predecessors Professors Henry talline and brittle metals. The pressure req aired to 
and Baird, has been able to carry on valuable research. weld the powdered mass into a solid is stated as fol-

By a method which he has himself devised, Mr. \ lows : Lead, 13 tons to the square inch, becoming 
Langley has been investigating the invisible part of liquid at 33 tons per square inch. Tin, 19 tons per 
the solar spectrum. The instrument which he uses is . square inch, and at 47 tons becomes a liquid. Copper, 
called a bolometer. It is a strip of metal 1f7jlmJ of an 33 tons per square inch. Zinc, antimony, bismuth, and 
inch in thickness and .. h of an inch wide. A current aluminum, at about 38 tons to the square inch; becom· 
of electricity is constantly passed along this thread. ing a solid structure from their powders. Their lique
"When the spectrum, visible or invisible, is thrown on fying pressures probably cannot be experimentally 
it, the thread is warmed and the current decreased by known, as the required pressure is near the limit of the 
an amount corresponding to the intenl;1ity of the effect strongest metals to withstand. 
received,· while novel instruments specially mounted Under the ordinary use and strain upon metals 
and constructed are in electric connection with the where severe tension and compression are required, the 
thread and automatically record every minute change element of time is one of the chief exponents in the flow 
in this current. With late illlprovements, these instru- of solids by molecular change of form and place. Tbis 
ments are so delicate that change of temperature of I is well illustrated in the set of bolts, beams, stays, and 
one millionth of a degree is readily detected and even struts in structures with permanent strains. wherever 
measured." the strain approaches to near the elastic limit. Vibra-

Fall particulars of the work accomplished with tion is a vital factor in the readjustment of molecular 
charts, showing some hundreds of lines corresponding forms and becomes a time limit of great importance in 
to the "Fraunhofer lines " of the visible spectrum, are suspension structures, axles, and shafts. What is 
soon to be published. termed the fatigue of metals is a general expression of 

Secretary Langley's investigation has so far been the changing molecular condition from strain or vibra
carried on in a temporary and unsuitable building. He tion, or both; in which experiments have shown a par
hopes that Congress may soon see fit to select a site for tial recovery by rest. This may be true in regard to 
a small but properly constructed Astrophysical Ob- springs and strained or vibrating members of a struc
servatory, for the construction of which $10,000 has ture, car axles, and heavy shafting; but as applied to 
already been placed in his hands by private donors in- the cutting tools of everyday nse we have only a very 
terested in the research. limited faith. That improved qualities have been 

The Bureau of Ethnology, under the direction of 
Major Powell and Dr. Cyrus Thomas, has been for 
five years making special study of the mounds in the 
Mississippi Valley. Their elaborate report, soon to be 
published, wilhhow that the evidence they have found 
leads the investigators to the belief that the mound 
builders were the progenitors of the modern Indians. 

From the Hodgkins Prize Fund given to the Smith
sonian by MI'. Hodgkins, of Setauket, L. I., for the en
couragement of research upon the nature of atmo
spberic air and its properties, a grant of $1, 000 has been 
made to Dr. J. S. Billings, ·U. S. A., Army Medical 
Museum, Washington, and to Dr. Weir Mitchell, of 
Philadelphia, for investigation into the nature of the 
organic substances exhaled from the lungs by human 
beings, with reference to the application of the results 
to the solution of the diffi.cult problem of proper venti
lation. 

• I ••• 
THE FLOW OF SOLIDS UNDER PRESSURE. 

The form of no solid matter or metal can be said to 
be fixed, under the possitilities of pressure equal to the 
flow of its atoms toward a readjustment of an equili
brium necessary to maintain a permanent form, by 
equalizing or transferring pressures from a single 
direction to the multiple directions required for sta
bility. 

The measure of the force necessary for the flow of 
solids varies greatly in different materials, due to vary
ing molecular adhesion. The hardest materials known 
are no doubt subject to molecular change of form 
under pressure, but as we can only use the hardest and' 
most resisting material for p:t:oducing pressure, there is 
an apparent limit at which we can prove the flow of 
solids. 

All nature teems with evidence that long-continued 
pressure bends and folds the solid rocks formin�,

Jhe 
stratified crust of the earth ipto the most fantastic 
forms, in the effort to conform to a condition of equili
brium in pressurp-. The presence of intense force by 
compresbion is manifest at the present time in minI'S 
and quarries, by the disposition of the walls of deep 
mines and rock channels to gradually close witbout 
fracture, by a slow molecular movement. from a great 
and constant pressQre due to the shrinkage of the 
earth's crust. 

The flow of metals by pressure is well understood by 
those familiar wi th many of the mechanical processes, 

* Report of S. P. Langley, Secretary of the Smithsonian Institution, for 

the year ending J nne 30, 1893, to the Board of Regenta. 

found in iron that has lain dormant many years and in 
tools that are rusty with age may be patent to many, 
and seems to have been proved in a few cases; but 
should not from this alone become an acknowledged 
axiom. 

In the view and understanding of the tendency to 
molecular flow in all structural material toward a 
weaker form or condition, especially in tensional mem
bers, it is a most important consideration that the fac
tor of safety should be largely increased in every struc
ture in which life and property may be jeopardized, 
whether it be a machine, a boiler, a vehicle, a building, 
or a bridge. Absolute safety should be the prime axiom 
of construction. 

• 1.' • 
BILTMORE FOREST-A GREAT ARBORETUM. 

Mr. George W. Vanderbilt, a wealthy and enterpris
ing citizen of New York, purchased some time ago a 
large tract of forest land near Al'lheville, N. C., with 
the design of converting it into a grand arboretum, 
which should not only contain every tree species that 
could be grown in the latitude, but in its management 
should stand as an example of scientific forestry con
ducted under favorable auspices. Substantial progress 
has been made already in thil'! laudable endeavor, and 
Biltmore Forest is likely, in the course of a few years 
more, to take the highest rank among enterprises of 
its class. 

Mr. Vanderbilt is entitled to great credit for bis se
lection of so noble an object on which to devote his 
means and attention. We need not dwell upon the 
great importance to the country of the inauguration 
of a great forestry school, as this might be termed, 
where the best methods of preserving, cultivating, im
proving, and propagating forests is being practically 
exemplified. In all parts of the land the noblest fore,sts 
may be seen going to ruin, and little or no systematic 
effort has ever been made to protect or preserve them. 
The results are highly disastrous. Our streams prema
turely dryup, the soil is denuded, and extensive re
gions, which with intelligent forest care might be 
made valuable, are impoverished and rendered worth· 
less. 

From an interef'ting little brochure by Mr. Gifford 
Pinchot, consulting forester of the estate, we gather 
the following : 

Biltmore estate lies in the western part of North 
Carolina, on tbe right and left banks of the French 
proad River, along which it stretches for a distance of 
six miles. It consists chiefly of broken, hilly lan� 
fairly well watered, alternating with the broad alluvial 
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bottoms. The summits of the hills reach an average' timated total of 1, 867, 000 individuals. As may be in
altitude of about 2,300 feet. The total area is 7, 282 1 ferred, the great majority of species for this work have 
a«res, or rather more thau eleven square miles. not yet been planted, and those included above are 

A little more than one-half of the whole surface of the largely standard kinds. The cost of raising young 
estate is woodland, and constitutes Biltmore Forest. trees in a private nursery, snch as that at Biltmore, 
The changing slopes, the many kinds of trees, and the not including interest on the ground, or the price of 
great variety in its density, size, and condition, are the seed, may be roughly estimated from the state· 
marked features of the forest. It derives an additional ment that two year old transplanted tulip tree seed
interest from the fact that it is the first piece of wood- I lings, standing in the nnrsery rows, cost $8.85 per 
land in the United States to be subjected to a regular thousand; and four year old transplanted white pines 
system of management, the prime object of which is to $4. 85 per thousand. . 

}Jay the owner while improving the forest. The continuation of the work at Biltmore along the 
Biltmore Forest is composed for the most part of lines already defined may be expdCted to yield much in

deciduous trees. Of these the white oak is in all respects formation of general value. The aboretum, from its 
first. Second to it numerically, but of inferior quality, situation and extent, will aid powerfully in determin
are the black, the scarlet, and the Spanish oaks, in the ing the value of very many kinds of tre�'s for a large 
order named. These are followed by the short-leaf part of the country, and will offer admirable oppor
pine and the chestnut, and these again by the hickory, tunities for their study. The forest planting may add 
chestnut oak, black gum, maple, tulip tree, and various new species to our list of commercially valuable trees, 
others_ and discover new uses for those already known. It 

At the time when forest management was begun on will add greatly to our scanty silvicultural knowledge 
the estate the condition of a large part of the forest was of the trees which it will contain. For the forest a still 
deplorable in the extreme. The people were in the larger field of usefulness may be anticipated. The value 
habit of cutting all trees which could be used or sold II of the methods already used in its treatment will be 
as fuel, fencing, or saw logs. They turned their cattle determined, new adaptations of the principles of for
into the forest, and often burned over their woodlands, estry to American conditions will be developed, and in
lor the sake of the pasturage. A large part of the sup- I formation as to the business side of forest management 
ply of firewood for Asheville formerly came from land will be gained. ]jut above all, it will be useful in de
now included in the estate. Under such treatment the I fining and helping to solve the problems with which 
forest, originally of moderate quality, grew steadily American forestry must deal, and in a,wakening an in
worse. The more valuable species of trees were re- terest in those practical details upon which its success 
moved, and the Jess valuable ones remained to seed the in the future must so largely depend. 
ground and perpetuate their kind. Thefertility of the 
soil was destroyed by fire, while the young trees which 
grew up plentifully in many places were cut back year 

. , ... 

Obituary. 

after year by the browsing of cattle. Heinrich Hertz.-The death of Dr. Heinrich Hertz, 
The general objects of forest management at Bilt- which occurred on January 5, robs electrical science of 

more are three in number. The first is profitable pro- one of its youngest and most celebrated represents.
duction, which will give the forest direct utility. If tives. Born in Hamburg in 1857, he pursued a course 
this were absent, the existence of the forest would be of study in engineering up to 1878, when he turned his 
justified only as it lends beauty and interest to the es- attention more especially to physics. In 1880 he re
tate. Second, a nearly constant annnal yield, which ceived the degree of doctor of philosophy, after study
will give steady occupation to a trained force, allow a ing under Kirchhoff and Helmholtz, and was for three 
permanent organization, and make regular operations I years the assistant of the latter, whom he left in 1883 to 
possible. Third, an improvement in the present very fill the position of privat docent at the University of 
mediocre condition of the forest, without which its Kiel. He became incumbent of the chair of physics of 
future would be nearly hopeless. I the Technical College of Carlsruhe in 1885, and finally, 

Under the direction of Mr. Frederick Law Olm:;t€d : in 1889, succeeded the illustrious Clausius in the chair 
a collection of trees and shmbs has been made with of physics of the University of Bonn, which he occu
the intention of planting them out, when they have I pied until his death. 
attained a proper size, along the line of a road to be The attention of the scientific world was called to 
called the Arboretum Drive. This road, about five Hertz as long ago as 1886, the epoch at which he pub
miles iu length, will run through some of the most lished his first researches relative to the action of violet 
beantiful portion iii of the estate, and will be lined for a light upon the electric discharge, soon followed by a 
hundred feet on either side by the plants of the cOHec- ; study npon the velocity of propagation of electric in
tion. It is the intention to make this arboretum one dnction. After these remarkable researches the scien
of the finest in existence. There are already in the I tific fame of Hertz was soon established. It dates from 
nursery more kinds of trees and shrubs than there are 11888, the epoch at which he succeeded in furnishing an 
in the Botanical Gardens at Kew, near London, and experimental confirmation of the views of Faraday and 
the number is being steadily increased. The climate Clerk Maxwell upon the propagation of electric waves 
will allow a larger variety of trees than that of any in the surrounding medium. The learned experimenter 
other large arboretum which has so far been begun, I showed that these waves produced by discharges of 
while the liberal plan of the work is intended to make great frequency are identical in frequency and nearly 
the best use of so admirable an opportunity. A care- in length to thermic or luminous waves. To this effect 
ful record of the treatment of each species is being, and he devised in all their parts the means of producing 
will be, kept; while a forest botanical library, already snch waves in a continnous manner and the apparatus 
of cousiderable extent, will furnish the necessary aid I that permits of analyzing them. This apparatus, which 
to study. is now classic, is known as the resonator. He showed 

After the subtraction of all land occupied for any I the reflection, interference, refraction, etc. , of electric 
definite purpose, there remains at Biltmore consider- waves, and, throngh nnmerous experiments, confirmed 
ably more than 1,000 acres at present lying waste, but I the identity of all the different phenomena of radia
which is to be used later on for plantiug forest trees. tion and their common origin-ether in vibration-the 
This land, composed of old clearings, is situated largely various phenomena being characterized only by the 
on the tops and shonlders of the hills, on the side length of the waves and their freqnency. The inti
toward the river. For the sake of the landscape it mate nature of these vibrations still escapes us, and 
is important that these areas should be planted with probably always will escape us, but we owe a grateful 
trees, while the opportunity which thus arises is valu- homage to those who are trying to lift the veil that 
able along many lines. The climate of Biltmore permits hides the truth from us-an homage mingled with re
the snccessful growing of an exceedingly large number gret when death so prematurely and ruthlessly removes 
of species. The space available is very large, and the those who have best succeeded in this ardnous task. 
nursery already established along the Swannanoa Edmond Fremy. -Science has just lost one of its 
gives nearly perfect facilities for raising the seedlings. most distinguished followers in the person of Edmond 
The plan upon which the forest planting is to be un- I Fremy, who died at Paris on February 3, in the 
dertaken is a wide one and is likely to produce: eightieth year of his age, having been born at Versailles 
important results. We are acqnainted with a great jon Febmary28, 1814. Afterfinishing his studies,Fremy 
number of exotic species in their garden character; we: became preparator to Gay-Lussac at the Polytechnic 
know very few of them as to their adaptation to forest School, where at this time Pelouze was assistant. 
uses. Of the silvicultural character of American trees Later on he succeeded, at the Polytech�ic School and 
we are alm6st equally ignorant. It is intended, there- the College of France, Pelonze, who had become pro
fore, to plant blocks of an acre or more of each of a fessor at these two establishments 
very large number of American and foreign trees, as- The young professor replaced Gay-Lnssac for some 
signing each to the character of land which it is most time at the Museum of Natnral History, and finally 
likely to occupy with advantage. These blocks are�'to succeeded his two masters in 1843 and 1850. Before oc
consist of both pure and mixed forest, and a record is I cupying the chairs of chemistry of the Polytechnic 
to be �ept from the planting of the seed, showing the School and Museum, he delivered lectures at the Cen
yearly conduct of each species. Such an experiment tral School and School of Commerce. In addition to 
may be expected, in the course of time, to add many im- the multiple duties of his professorships, he devoted 
portant species to the usefnl forest flora of the country. himself to numerons researches in his laboratory. His 
While it is true that in general native trees are best, important discoveries soon placed him in the first 
there are, nevertheless, very important instances where rank of the most distinguished chemists of our time. 
exotics have been exceedingly useful In 1857 he was elected a member. of the Academy of 

The list of seedlings now being raised in the nursery Sciences in place of Baron Thenard. In 1879 he suc
for forest planting includes twenty species, with an es- ceaded Chevreul as director of the Museum. 

195 
Decorated with the order of the Legion of Honor, 

the eminent scientist was promoted as officer in 1862 
and as commander in 1878. 

His first memoirs date back to 1885, and relate to the 
precious metals, gold and silver, and to the rare and 
little known metals of the platinum group. His re
searches upon ozone, in conjunction with Becquerel, 
upon the ammoniacal bases of cobalt, npon the 
fluorides, and upon the syntheses of .the crystallized 
minerals, successively attracted attention and greatly 
contributed to the progress of the industrial arts. 

We owe to Fremy some important work in organic 
c�emistry. He added new facts to the history or pro
duction of the fat acids, the gums and pectic sub
stances and shed a bright light upon all the subjects 
that he e�gaged in the study of. He devoted himself 
especially to the study of the immediate principles 
contained in plants. Contrary to the opinion of 
Payen, he showed that the genus cellulose, so to 
speak, contains several different species. He char
acterized vasculite, the origin of the nlmic snbstances. 
He likewise investigated the products derived from 
animals. As director of the Saint Gobain works, he 
introduced improvements into the manufacture of 
soda,sulphuric acid, glass and the products that are 
the basis of some of the modern industries. He devoted 
himself to numerous researches upon steel, cast iron, 
and gun metal, and discovered an alloy of iron and 
steel of remarkable tenacity. Toward the close of his 
life he published, in connection with Mr. Verneuil, 
one of his pupils, the resnlts of his labors npon the 
artificial production of rubies. This was his last 
work. 

Fremy's publications were very numel'JUs. The 
TraiU de Ohimie, in six large volumes, by Pelouze and 
himself, has long remained the fundamental work of 
classic instmction. In 1881, he began the pnblication 
of a vast chemical encyclopedia, with the collaboration 
of the most competent scientists, and which is just 
finished. He pnblished more than a hnndred memoirs 
in the Oomptes Rendus of the Academy of Sciences 
and the Annales de Ohimie. 

Pierre Joseph van Beneden.-This distinguished 
zoologist, who may be considered in paleontology as 
the successor of the great Cuvier, and who was born 
at Malines, B.,lgium, on December 19, 1809, died at 
Louvain on the 8th of January, 1894. He exhibited a 
rare aptness for the study of the natural sciences at an 
early age. He was passionately fond of the study of 
the marine fauna of his country and devoted himself 
ardently thereto. Bis first functions were those that 
he obtained in his youth of guarding the natural his
tory collections of Louvain, and later on, in 1835, he 
was appointed professor at the University of Gand. 

The labors and observations of Van Beneden upon 
the Cetacem are regarded by naturalists as of the 
highest value. Be also made important studies upon 
the Annelids. His very numerous memoirs during his 
long career were communicated to the Academy of 
Seiences of Brussels, of which he was a member, and 
to the Academy of Sciences of Paris, to which Quatre
fages generally presented them in the name of the Bel� 
gian naturalist. We owe to Van Beneden important 
works upon medical zoology and researches into the 
littoral fauna of Belgium.l He had a remarkable talent 
as a draughtsman and most of the plates of his splendid 
works on natural history were the work of his own 
hand. He was in correspondence with all the most 
illustrious scientists of Europe and a member of nearly 
all the scientific academies and societies. One of his 
m�ny contribntionll in aid of scientific work was the 
establishment at his own expense of a maritime labora
tory at Ostend, which has since served as a model for 
others. 

At the time of his death, he was one of the faculty 
of the University of Louvain. 

••••• 

Nleotlne In Tobaeeo. 

Dr. G. B. De Toni, Venice, has published the re
sults of histochemical researches on Nicotiana Ta
bacum and other species of the genus. He finds the 
alkaloid, C •• HuN., to be located chiefly in the epi
dermal tissnes. It is absent from the seed and the 
young plant. In the root of the mature plant it oc
curs in the cortical tissue, and especially in the layer 
of cells immediately beneath the epidermis. In the 
branches, leaf stalk, lamina of the leaf, peduncle, 
calyx, and corolla, it is almost entirely confined to the 
epidermal cells, and occurs especially in those at the 
base of the hairs. It is found also, in smaller quanti
ties, in the anthers and pistil. The mesophyl and as
similating tissue of the leaf gave uniformly negative 
results. Nicotine does not appear to exercise any 'pro
tective influence on the tobacco plant, since both the 
fresh and the dried leaves are devoured byIDlPlY in
sects. The author believes its function to be simply 
excretory; it is a product of the reduction of OXygtlDOUS 
substances. The following are given as the best chemi
cal tests for nicotine: The double iodide of potassium 
and mercury ; iodized iodide of potassium ; tannic 
acid; tetrachloride of platinom; iodized iodic acid; 
Dragendortf's reagent; trichloride of gold. 
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A CARPET STRETCHER AND TACKER. 
With this implement. after the carpet has been 

stretcherl to place, a tack is releal!ed from a magazine 
and guided in a conduit to the point at which it is 
to be driven, the releasing of the tack and the driv
ing oC it being effected by operating a plunger.ex
tending upward through the tubular handle. The 
improvement has been patented by Mr. L. M. Kenton, 
Urbana. Ohio. The device is preferably made of 
l,ras�, except the tubular handle and plunger rod, and 
the toothed stretcher bar at its lower end has hinged 
side extensions, held extended by brace rods, the 
extensions and the brace rods being adapted to fold 
up beside the body. The tack magazine is in the 
form of a wheel having a toothed periphery, 
inside of which, on one face of .the wheel, i:. a groove 
intended to receive the heads of the tacks, their 
shanks lying in notches in a flange which forms the 

UNTON'S CARPET STRETCHER AND TACKER. 

10'24 inches diameter worked by a water pressure of 
750 pounds per square inch. These pistons also serve 
as guides to the first mentioned one. The whole ma
chine is made of cast steel. The maiu crosshead, 
which is in two pieces, weighs 64 tons; the cylinder 
weighed 57 tons in the rough and 35 tons finished. 

The machine is operated by a valve which is mova
ble by hand lever, whose total displacement is but 23% 
inches, and which only requires an exertion of 4'4 
pounds for its manipulation, as it is only subjected to 
a pressure of 750 pounds per·square inch. This valve 
sends the water under this prflssure to the pistons, 
which act as valves for admission and exhaust. The 
stroke of this valve may be divided into three parts: 
the first opens the exhaust, the second the admission 
of water at 750 pounds prflssure, and the third that of 
water at 9, 000 pounds pressure; this last only occurring 
after the head of the press has come in contact with 
the ingot to be forged-an arrangement that results 
in great economy of power. 

The prflssure of 4,000 tons is obtained by a steam 
pump with two cylinders, each 30 inches in diameter 
and 47 inches stroke, making 30 strokes per minute. 
These pumps deliver under a compressed air accumu
lator, whose plunger is 19� inches in diameter, and 
has a stroke of 8 feet 1014 inches. The low pressure 
water is furnished by a two·cylinder pump, whose cyl
inders are 18 inches in diameter and 2 feet 3);2' inches 
stroke, delivering under a weighted accumulator whose 
plunger is 21 inches in diameter and has a stroke of 9 
feet 10 inches. An of these machines, including the 
accumulators, are in duplicate, to avoid delays due to 
possible accidents. The press is located in the center 
of a circular workshop 108 feet in diameter. Its top 
serves as the pivot for a radial crane, having a capaci
ty of 275 tons, with the outer end of its jib carried upon 
a circular track. The furnaces are placed about the 
walls in two tiers, and are provided with various lift
ing appliances worked by an accumulator giving a 
pressure of 750 pounds per square inch.-Moniteur In
dustrielle. 

• 'e, • 
REID'S IMPROVED DANISH CREAM SEPARATOR. 

rMARCH 31, 1894. 
tions have been admirably arranged under the direc
tion of Dr. G. Botti, and an excellent catalogue has 
been prepared. 

The library possesses the nucleus of a fine collec
tion, and additions to it from individuals and socie· 
ties in all parts of the world are earnestly requested. 
The library will prove of great value to travelers in 
the East. 

THE .. CLIMAX" RATCHET STOCK. 

This is a valuable tool for plumbers, steam and gas pi pe 
fitters, gas and water 
companies, machinists, 
engineers, et c. I t i s 
designed to obviate the 
great difficulty and in· 
convenience ordinarily 
experienced in thread· l ing iron pipe in ditches, 
under floors, in corners, 

I overhead, etc., as with 
this tool the threads 
can be cut on the pieces 
in any position with 
the greatest ease and 
convenience, not only 
saving time, but avoid
ing much unnecessary 
and disagreeable work. 
It has the combined 
utilities of a strong pipe 
vise and a pipe-thread
ing stock, and is ligh t 
enough to be carried 
readily in a tool bag, 

THE .. CLIMAX" RATCHET but is very strong, be-
STOCK. ing made entirely of 

malleable iron and steel. 
It is a very handy implement for jobbing and country 
work, and when once used is found to be an indispen
sable tool. It is manufactured by the C. M. Kemp 
Manufacturing Company, of 1501 to 1509 Guilford 
Avenue, Baltimore, Md. 

inner wall of the groove. A hinged cover fits closely The use of centrifugal cream separators has for some ••• , • 
against that face of the wheel in which the tacks are years been a necessity with creamery owners. As is Ship Canal between Lake Superior and the 
placed, and in this cover is a feed chute, adapted to well known, these machines, run at a high speed,oper- Mississippi. 

receive one tack at a time as the wheel is revolved, ate to separate the cream from the milk by reason of There was recently submitted to the House River 
the chute guiding the tack as it falls by gravity and the lighter specific gravity of the cream, and it is little and Harbor Committee a measure for the survey of a 
holdIng it in upright pOSition, to be driven into the less than marvelous, to one unfamiliar with the busi- canal route connecting Lake Superior with the Missis. 
carpet by ,the operation of the plunger, the feed ness, how completely the butter fat may thus be sepa- sippi River. It is proposed by this plan to utilize the 
chute being directly in line with the axis of the tubu· rated from the milk, and how much more thoroughly small streams at the source of the Mississippi as con
!ar handl�, A..spring e�tendin& across thel>ath of th& the work is thus done than is any way possible by necting links in a canal joining the Gulf of St. Law
plunger is connected to a pawl which engages the. hand skimming. The accompanying illustrations re- rence with the Mississippi. Mr. Keifer has letters from 
ratchet teeth on the periphery of the magazine wheel, present an improved form of centrifugal cream sepa- the United States engineer officer stationed at St. 
the arrangement being such that each time the rator, which is a modification of the old Danish.Wes- Paul stating that the plan is entirely feasible. Apri
plunger is withdrawn the wheel is moved the dis- ton pattern, as it is called in the Uniterl States, or the vate corporation has also been organized at Duluth to 
tance of one of its ratchet teeth, and drops a tack into Burmeister and Wains of Europe. It is manufactured undertake the work. The projected canal is t.o have 
the feed chute. Attached to the handle piece on the by Mr. A. H. Reid, of Philadelphia, whose long experi- a width of 120 feet and a depth of 20 feet. It is also 
outer end of the plunger rod is a rubber buffer disk, ence in this line has enabled him to introduce some urged that it could be utilized to store the upper 
preventing jar as the rod is forced through the tubu� important improvements, notably in the removal of waters of the Mississippi and prevent the overflows 
lar handle portion in driving the tack. the cream tube, which broke and frothed the cream as which are so disastrous to the lower Mississippi . 

• ' . '  • it operated in the Danish-Weston construction, and 
Four Thousand Ton Hydraulic Forging Pre.s. \ the substitution therefor of an overflow bowl, whereby 
The Bochum Works, in Germany, employ hydraulic also the capacity of the separator is increased. As will 

presses on a'large scale for forging steel ingots, the be. seen from the sectional view, the miJk is delivered 
most powerful being capable of exerting a pressure of in the center of the cylinder and passed down through 
4, 000 tons. The machine has a central piston of two the cone to the back of the cream walL By means of 
different diameters, the lower part being 36'6 inches the skim milk tube the skimming may be regulated 
and the upper 20 '87 inches, so that it is possible, with while the machine is running, thus enabling one to 
a water pressure of 9,000 pounds per square inch, to se- make heavy or thin cream, and skim fast or slow. The 
cure the pressure of 1,300, 2, 700 and 4, 000 tons respect- main ooaring is well up inside the center of the bowl, 
ively. The stroke of the piston is 3'28 feet, but can causing it to run very economically and 
be varied at will. The return stroke of the main pis· effectively, and at a comparatively low 
ton is accomplished by means of two other pistons of velocity. The Farmer's Creamery Com

pany, of Philadelphia, report running 
through this separator 3, 000 pounds 
of milk per hour for six to nine con
secutive hours, without cleaning', and 
skimming within one-twentieth of one 
per cent all the butter fat contained 
in the milk. Mr. Reid is also a large 
manufacturer of creamery fixtures and 
machinery. 

• •• 
The Museum and Library of 

"-Iexandrla. 

• Ie, • 
The Gasoline Carriage. 

At the recent tie-up of all the Stein way street rail
way cars at Long Island City, all connection with 
New York was entirely cut off, only the Daimler Motor 
Company was equal to the emergency, putting into 
service one of their motor carriages and connecting its 
two offices in Steinway and New York in this latest 
style. The carriage made quite a sensation as it sped 
along without the use of horses or electricity. 

IMPROVED CENTRIFUGAL CREAK S�ARATOR. 

The foundation of a museum and 
library at Alexandria is an interesting 
event in the career of modern Eygpt. 
The museum was formally opened in 
May, 1892, and the library soon after
ward. By the terms of the foundation 
the institution will receive all the 
Imonuments of the Ptolemaic, Greco
Roman and Coptic periods, while 
Pharaonic antiquities will be sent to 
the museum at Ghizeh. Although the 
museum of Alexandria has not been 
opened quite two years, it is already 
rich. in objects relating to the enrly 
history of Christianity. With the 
small sums at tlie disposaJ. of the 
authorities of the museum the coHec- CENTRIFUGAL CREAK SEPARATOR-SECTIONAL VIEW. 
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M ARCH 3 1 ,  1&)4.] 
A N  IMPROVED SAD IRON. 

The many advantages possessed by a smoothing iron 
such as shown in the illustration are apparent at a 
glance, and cannot fail to be appreciated by any house
wife, laundress, or tailor. 'rhe cost of gas used is but 
trifling, and no extra fixtures are required, while the 
fuel used to heat the iron by a stove, in the ordinary 
way, is saved, and overheated rooms from this cause 
are avoided. The iron is finely nickel plated, and has 
in , the  rear an atmospheric burner, insuring perfect 
combustion, producing intense heat, with entire free-

THE BOLGIANO GAS-HEATED SAD IRON. 

dom from soot. It is manufactured by the Bolgiano 
Water Motor Company, No. 415 Water Street, Balti
more, Md. 

. �  . . . 
A NEW KIND OF CAMERA_u THE BULL'S EYE." 

This camera, which has been placed on the market 
by the Boston Ca mera Manufacturing Company, 382 
Tremont Street, Boston, has given excellent satisfac
tion. It requires no dark room, and the camera can 
be loaded and emptied in broad daylight. It is made 
and finished in the best manner, and has an achromatic 
lens, set to take pictures at any distance from eight 
feet upward, no " focusing " being required. It is 
small, being 5;!4.' X 4;!4.' X 4� inches, and weighs less than 

films are numbered from 1 to 12 consecutively in white 
figures on the back of the black paper strip which 
covers the film, and this number can be seen through 
the opening at the back of the camera, thus showing 
the number that is exposed and enabling one to keep 
a record of the same. 

Fig. 3 shows the camera open to place the cartridge 
in position. The seal is cut, and resting the th umb 
against the cartridge, the end of paper is poked under 
cross piece, and drawn out about eight inches, as 
shown in cut. Then turning the camera over, so the 
reel will be on top and key toward you, pass the paper 
under cross piece, poke the end through the slot and 

I turn key to left until the paper is secured. Slide the 

I brass cover over the back and slip the camera into the 
case. A few more turns of th e key winds up the opaq ue 
material to where the film begins, and camera is then 
ready for use. A "  finder " is ' provided to locate the 
view properly, and one has only to aim camera and 
press the shutter spring for each picture, turning the 
key to bring a fresh part of the film into position. 

Fig. 4 shows manner of cutting off films in a dark 
room preparatory to development, but it is not re
quired for the user to do this, as after removing the 
cartridges from camera they may be mailed to the 
factory to have the pictures finished aud returned. In 
the cut the film is shown under the black paper on 
which the numbers are seen, and the position of each 
exposure is shown by white marks on the edges of the 
black paper: The light-proof film cartridges are put 
up in very convenient shape for handling and are for 
twelve exposures only. Thus one does not have to 
wind off a long roll of film before getting any results, 
and as no dark room is required, there is no incon
venience in frequent loading when on a journey. 

Simplicity is the dominant characteristic of this 
camera, and it is due to this and the improved Amer
ican methods of grinding lenses by machinery that it 
is possible to sell a camera giving such 
a large percentage of good results, and 
finished in the best possible manner, 
for a moderate price. 

The " Bull's Eye " lens is of fixed 
focus, but of such formation and ad- A 
j ustment that the objectionable fea
turet! usual to this class of lenses are 
eliminated, and the " Bull's Eye " will 
make a clear, sharp picture at from 
eight feet to any distance. 

This company issues a fully illus
trated book and instructions for ope 
rating the " Bull's Eye " camera, which 
they will be pleased to send, with sam

The La_ of Trade l11ark •• 
In the late litigation between the Columbia Mill 

Company vs. Alcorn et al. (14 Sup. Ct. Rep. 151), "the 
Supreme Court had occasion to recompile the authori
ties upon this question, and concluded therefrom that 
the following general propositions were established : 

(1 . )  To acquire the right to the exclusive use of a 
name, device, or symbol as a trade mark, it mnst ap
pear that it was adopted for the purpose of identifying 
the origin or ownership of the artiele to which it is 
attached, or that such trade mark must point dis
tinctively, either by itself or by association, to thE' 
origin, manufacture, or ownership of the article " on 
which it is stamped. It must be designed, as its pri
mary object and purpose, to indicate the owner or pro
ducer of the commodity, and to distinguish it from 
like articles manufactured by others. 

(2. ) That if the device, mark, or symbol was adopted 
or placed upon the article for the purpose of identify
ing its class, grade, style, or quality, or for any pur
pose other than a reference to or indication of its 
ownership, it cannot be sustained as a valid trade 
mark. 

(3. ) That the exclusive right to the use of the mark 
or device claimed as a trade mark is founded on 

ple of work, to any address on appli- ltol .... aJ'er.rn r.'nJlf·r 
cation. . lQ)i@�tj.-.fI, 

Fig. !.  

;" 

/ 

Fig. 3. 

/ 

Fig. 4. 

Fig. 2. 

• •• 
A FEEDWATER HEATER AND 

PURIFIER. 

In this heater is arranged a filter 
provided with an outlet pipe leading 
to the boiler, and adapted to be con-
nected with a filter inlet pipe, the filter being so 
arranged that it can be readily cleaned whenever de
sired without removal from the casing'or stopping the 
flow of the feed water. The exhaust steam enters the 
lower part of the casing, and above the point of its en
try is arranged a series of spiral plates, onto the upper 
ends of which discharges a deflector, arranged under 

I the cold water inlet, the valve controlling this inlet be
ing actuated by a suitable mechanism from the accumu-[ lating water in the lower part of the casing. . The un
condensed steam escapes to the atmosphere from an 
opening at the top of the casing. 'rhe spiral plates 
retard the progress of the water through the steam 
space, the dirt falling to the bottom of the heater, and 
the water is drawn off under a hood placed on the suc-
tion pipe, the lower edge of the hood being below the 

two pounds. A water level, to prevent the entrance of oil and other 
light-proof cart- light impurities, which are taken off by an adjustable 
ridge protects the floating skimmer. The pump forces the heated water 
film f r o  III light through a filter placed centrally in the steam space of 
when loading and the heater, in which it is kept boiling and thoroughly 
unloading by an filtered, flowing to the boiler in a practically pure state. 
opaque covering, To clean the filtering material witcout stopping the flow 
so that one may of water to the boiler, yalve A is opened and valve B 
carry a number of closed, when the water flows direct from the pump to the 
these cartridges I boiler; the dirt discharge is then opened and live steam 
and take as many admitted at the bottom to blow out the dirt, hot 
pictures as desir- water being also admitted, if necessary, by opening 
ed, inserting the valve on by-pass under check. Hand holes at the top 
cartridge and re- and bottom of the filter facilitate the ready insertion 
moving after use and removal of filtering material, and the ingress of 
in b r 0 a d day- I water is controlled by a valve of special construction, 

light anywhere. Fig. 1 shows the inRtrument in its actuated by a float which moves with the wa,ter level 
case, and in Fig. 2 the case is removed from the , in the heater. At the bottom is a mud cock and large 
camera. This shows the sh utter and the way it is ' hand hole for blowing off accumulated dirt. For 
operated. The shutter is always set and is operated : this improved feed water heater and purifier three 
by pushing the spring alternately to right or left. 'I' different patents have been issued to Mr . .Joseph Bell, 
The pointers on the shutter, as seen through the open- of the firm of Bell & Wildman, mechanical engineers, 
ing through t he front of the camera, show which I' Troutdale, Oregon. 
way to push t.he spring. The shutter is exceedingly _ I • , • 
simple in construction and the action is instantaneous, TRANSATLANTIC telephoning would be possible if a 
though it may also be adjusted for time exposures. The single copper wire could be laid. 

BELL'S FEEDWATER HEATER AND PURIFIER. 

priority of appropriation ; that is to say, the claimant 
of the trade mark must have been the first to use or 
employ the same on like articles of production. 

(4. ) Such trade mark cannot consist of words in 
common use as designating locality, section, or region 
of country. 

Petroleum as Fuel for Steamship •• 

The British steamship Baku Standard, a bulk oil 
carrier, arrived at Philadelphia recently from Shields, 
England, having burned on the passage liquid fuel 
only. The trip was an unusually trying one, the ves
sel having been caught in Arctic drift ice and de
tained so that the paSsage required 26 days. The oil 
(petroleum residuum) is sprayed by a steam jet, and 
the boilers are protected by brick. The consumption 
was about 20 tons for every 24 hours. The residuum 
was from Russian oil, but on the outward trip Penn
sylvania oil will be used. The number of firemen re
quired was reduced by 12, there being on duty only-two 
boiler tenders and two greasers at a time. The Baku 
Standard is owned by A. Suet, of London. She regis
ters 3, 705 gross t.ons, and is 330 feet long, 43 feet beam, 
and " 23 feet depth of hold. She carries oyer 1,200,000 
gallons of petroleu m  in bulk, and goes to Russia as well 
as to the United States for oil. 

© 1894 SCIENTIFIC AMERICAN, INC.



LARGE RECENT SUN SPOTS. 

The face of the sun has of late been an object of 
special interest to astronomers in all parts of the world, 
by reason of the very large spots in view upon the 
disk. 

These spots were seen by the naked eye on February 
�2 1ast, toward sunset, by our valued correspondent at 
San Diego, Cal. , Mr. M. Y. Beach, who states that in 
the evening, two hours after sunset, a brilliant aurora 
borealis appeared at different points near the coast and 
in Oregon and Idaho. Our correspondent wrot,e to 
Professor Holden, director of the Lick Observatory, 
describing the phenomena. These spots, it was learned, 
had been under observation and study at Mt. Hamilton 
for a considerable period prior to their uotice at San 
Diego. Dr. Holden caused to be transmitted to our 
correspondent a couple of photographs of the sun's 
disk, taken at the observatory, showing the location 
and comparative magnitude of the spots, and from one 
of these !Jhotos. the accompanying engraving has been 
prepared. In the letter to our correspondent accom
panying the photographs Secretary Perrine says : 

" Lick Observatory, University of California, 
" Mount Hamilton, March 2, 1894. 

" At Professor Holden's request, I take pleasure in 
sending you a print from a negative taken on February 
24, showing the large group of sun spots in south lati
tude which was visible to the naked eye, as well as a 
num ber of smaller ones. I also send a print showing 
the January appearance of this same group. 

" These larger groups are often visible in their vari
ous stages of increase and decrease for several months, 
so that it is hard to see any very intimate connection 
between them and the sudden electrical disturbances 
which occur on the earth. This is a subject which is 
not definitely settled, although the tendency seems to 
be not to place so much confidence in their connection 
as formerly. There appears, however, to be no doubt 

SUN SPOTS RECENTLY PHOTOGRAPHED AT LICK 

OBSERVATORY. 

of last February, when the brightness of the son was 
not too great to permit direct observation, a sun spot, 
which was very plainly visible to the naked eye, at
tracted general attention. It was first seen in the 
southeast quadrant on February 19, and will probably 
pass off the visible disk about March 2. It has been 
somewhat remarkable for its relatively large penum
bra and the scattered character of the umbra ; a very 
distinct nucleus was also observed. In the course of 
an interview, Mr. Maunder stated that the spot was 
at a maximum on February 20, when it was about 
48,000 by 46,000 miles, and the area 1 , 870 millions of 
square miles. It was therefore much smaller than the 
great spot of February, 1892. Though the magnetic 
disturbances have not been so great as in the case of 
the 1892 spot, a marked effect on the Greenwich re 
cording magnets was noticed at 3:15 P. M. on Feb
ruary 20, t.he disturbance lasting about twenty-seven 
hours. After an interval of about twenty-four hours, 
another and more intense storm commenced, and 
reached a maximum at 3 P. M. on February 23. In 
the case of the spot of February, 1892, the violent 
magnetic storms occurred after the spot had passed 
the central meridian ; but in the present instance, the 
disturbances seem to have preceded the central transit 
of the spot. 

The following are the observations of Lord Kelvin 
alluded to in Secretary Perrine's letter : 

" ON THE QUESTION OF THE INFLUENCE .oF THE SUN 
UPON MAGNETIC STORMS ON THE EARTH. [BY 
LORD KELVIN, PRESIDENT OF THE ROYAL 
SOCIETY.] 

" Several communications to the Royal Society on 
the subject of simultaneous magnetic disturbances 
found by observations at magnetic observatories in 
different parts of the world justified him in saying a 
few words regarding terrestrial magnetic storms, and 
the hypothesi!> that they were due to magnetic waves 
emanating from the sun. Considering probabilities 
and possibilities as to the history of the earth from 
its beginning to the present time, he found it unimag
inable but that terrestrial magnetism was due to 
the greatness and the rotation of the earth. It 
seemed probable, also, that the sun, because of its 
great mass and its rotation in the same direction as 
the earth's rotation, was a magnet with polarities on 
the north and south sides of its equator, similar to the 
terrestrial northern and southern magnetic polarities. 
It was, therefore, a perfectly proper object for investi
gation to find whether there was or was not any dis
turbance of terrestrial maguetism, such as might be 
produced bY- a c'onstant magilet in the sun's place 
with its magnetic axis coincident with the sun's axis 
of rotation. Even if (which did not seem very prol)
able) we were to be led to believe that the magnetic force 
of the sun was directly perceptible on the earth, we 
might be quite certaiu that this steady force was 
vastly less in amount than the abruptly varying force 
which. from the time of Sir Edward Sabine's dis
covery, forty years ago, of an apparent connection 
between SUll spots and terrestrial magnetic storms, 
we had been almost led to attributA to disturbing ac
tion of some kind at the sun's surface. It had been 
a very tempting hypothesis that quantities of meteoric 

of a connection between the periods of greatest solar matter suddenly falling into the sun were the cause 
activity and terrestial magnetism, as instanced by the or one of the causes of those disturbances to which 
period of oscillation of the earth's magnetic pole. magnetic storms on the earth were due. We might, 

" A number of faculre are also visible on both these indeed, knowing that meteorites fall into the earth, 
photographs near the east and west limbs of the sun. assume without doubt that many more of them 

" We have just passed one of the eleven-year periods fall in the same time into the sun. Astronomical rea
when the sun spots are a maximum, and it is probable sons, however, led him long ago to conclude that their 
that this spot will be the largest one for several years, quantity annually, or per century, or per thousand 
or until near the uext maximum. years, was much too small to supply the energy given 

" Under separate cover is Publ. No. 28 of the A. S. P. , out by the sun in heat and light radiated through 
containing some items of interest in this connection by space, and led him to adopt unqualifiedly Helmholtz's 
Lord Kelvin." theory that work done by gravitation on the shrinking 

A receut number of the Daily Graphic, London, con- mass was the true source of the sun's heat, as given out 
tains a copy from a photograph of the sun's disk, at present, and had been so for several hundred thou

showing the spots, taken at the Royal Observatory, sand years, or several million years. It seemed very 

Greenwich, ou Wednesday morning, February 21. It improbable that meteors faU in at any time to the sun 
corresponds closely with our present engraving. Ac- in sufficient quantity to produce dynamical disturb
cording to the Daily G-raphic : auces at his surface at all comparable with the gigantic 

" The rare phenomenon of aurora borealis, as far as storms actually produced by hot fluid rushing up from 
London was concerned, was visible ou Wednesday below, and spreading out over the sun's-surface. The 
night, when there was a magnificent display of the magnetic storm of .June 25. 1885, showed that in eight 
' Northern lights.' It was first noticed soon after 7 hours of a not very severe magnetic storm, as much 
P. M. in the form of apparently luminous clouds in the work must have been done by the sun in sending mag
northern and western portions of the sky, and reached netic waves out in all directions through space as he 
a maximum about 8 30 P. M. , at which time a brilliant actually does in four months of his regular heat and 
arc: extending from N. W. to N. E.,  and about 12° high light. This result, it seemed to ' him, was absolutely 
in its highest point, was the chief feature, with occa- ' conclusive against the supposition that terrestrial mag
sional shoots of streamers toward the zenith. netic storms were due to magnetic action of the sun, or 

" It is almost an established fact that these phenom- to any kind of dynamical action taking place within 
ena are strongest when the disturbances on the sun the sun, or in connection with hurricaues in his atmo
are greatest, so it is by no means extraordinary that sphere, or anywhere near the sun outside. It seemed 
such a marked display should succeed the great sun as if they might also be forced to conclude that the 
spot, of which an account was given last week. supposed connection between magnetic storms and sun 

.. Another remarkable coincidence with these dis- spots was uureal, and that the seeming agreement be

plays is the magnetio disturbances and interruptions tween the periods had been a mere'coincidence. We 

of telegraphy which invariably take place, so that we were certainly far from having any reasonable explana

mll.Y expect to hear of numerous instances of the erra- tion of any of the magtletic phenomena of the earth; 

tic behavior of the telegraphic needle." whether of the fact that the earth was a magnet; that 

Nature of March 1 states that during the foggy days its magnetism changed vastly, as it did from eentury 

rMARCH 3 1 ,  1 894. 
to century ; that it hll.d somewhat regular and periodic 
annular, solar-diurnal, lunar·di.urnal, and sidereal
diurnal variations ; and (as marvelous as the secular 
variation) that it was subject to magnetic storms. The 
more marvelous, and for the present inexplicable, all 
these subjects were, the more exciting became the pur
suit of investigations which must, sooner or later, re
ward those who persevered in the work. We had at 
present two good and sure connections between mag
netic storms and other phenomena ; the aurora above, 
and the earth currents below, were certainly in full 
working sympathy with magnetic storms." 

• 1 • • • 
A CARTRIDGE SHELL EXTRACTOR. 

This device, for removing broken cartridges or their 
shells from a rifle bore, has recently been patented by 
Mr, Rodolfo P. y Cubillos, of Bogota, Colombia. Fig. 

CUlULLOS' CARTRIDGE SHELL 
EXTRACTOR, 

1 is a perspective 
view of the de
vice, the free end 
portions of which 
are shown in sec
tion in Fig. 2. It 
consists of spring 
fi n g e r s  w h o s e  
lower e n d  s are 
formed into cut
ting edges, one of 
the fingers being 
grooved to form 
cutting edges a4-
apted to split or 
divide the lodged 
shell, while t h e  

other somewhat shorter finger is internally flattened 
at its extremity. These fingers operate conjointly, 
when the device is forced by a ramrod down the 
grooves of a rifle in which is a broken or lodged cart
ridge or shell, the longer finger cutting the shell in 
two, while the shorter one, with its flattened or 
pointed extremity enters beh ind the loosened shell 
and act8 as a cutter or wedge and pusher to dIslodge 
the shell. This device is not an attachment for a rifle 
or firearm, but a separate device made of fine and 
highly tempered steel. 

Great llUne. of California •• 
The gold mining business in California has seldom 

looked brighter than at the present time. Old aban
doned mines are now being opened out and worked 
with success; water, improved methods of extracting 
and milling the rocks, cheap labor, and reduced c08t 
of supplies enabling the mIner to work rock to It profit 
for what it cost him to mill it in th", early days. 

I feel confident that if the same amount of capital 
now being spent in the African gold mines were ju
diciously invested in our California gold mines the re
sults would be so satisfactory as to again attract miners 
from all parts of the world. One instance of the reAults 
of j udicious investment of capital in Cali fornia was the 
Eureka mine. The enterprisiug JUles Fricot purchased 
it, and in 1864 sunk a perpendicular shaft to the depth of 
upward of 100 feet, which intersected the pay shoot at 
that depth. He then built a quartz mill and erected 
hoisting and pumping machinery. He afterward dispos
ed of part of the property to a San Francisco company, 
who took out $5,700,000 from the claim, a large propor
tion of which was paid in dividends. The Idaho and 
Maryland claims are a conti.nuation of the Eureka pay 
shoot, and in the same fissure. The Coleman Bros. , to 
whom Grass Valley is so greatly indebted, first bought 
the abandoned North Star mine, made a success of it, 
and then sold it for a large sum of money. They then 
commenced work on the Idaho, which, by good man
agement. has proved so far to be the richest mine in 
California, yielding in the neighborhood of $12, 000, 000, 
and, it is said, nearly one-half of that has been paid in 
dividends. No mining capitalist on this coast has de
veloped richer gold mines thau Alvinza Hayward, Esq. , 
and his operations have not been confined to a few 
localities. With good judgment and practical know
ledge he has opened out old abandoned mines, and, 
with the aid of improved machinery, made them good 
paying concerns. For instance, the Utica mine, the 
output of which for a considerable time has been 
greater than the richest of the African gold mines. 

• t e '  • 

An Alloy which Adh ere8 to Gla88. 

M. F. Walter has found that an alloy consisting of 

95 parts of tin and 5 parts of copper adheres so tenaci

ously to glass that it may be employed as a soldAr to 

join the ends of glass tubes. It is obtained by adding 

the copper to the tin previously melted, agitating with 

a wooden stirrer, casting or granulating. and then re

melting. It melts at about 3600 C. By adding from a 

half to one per cent of lead or zinc, the alloy may be 

rendered either softer or harder, or more or less easily 

fusible. It may also be used for sil vering metals or me

tallic thread.-.Reo. ScientiJique. 
* Conclusion of Melville Attwood's paper on " Metalliferons Deposita," 

read before the AIlIIAElIDf of Sciences, March 5, �.-Kzmn(l and Sclentlf/4 
PI'U8. 
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THE NEW SPEED WAY ON THE BANKS OF THE below subgrade only clean earth, free from clay and ®orre9pon�ence. HARLEM RIVER, IN NEW YORK CITY. with no stones over three inches in any dimension, and 
The people of the city of New York are gradually with not more than fifty per cent of such stones is to be Cancer-Its Cause and TreatlDent. 

199 

realizing the fact that in the northern part of the used. This as spread is to be rolled with at least a two To the Editor of the Scientific American : 
island of Manhattan and in the country adjacent there- ton roller. On this a layer of broken stone is spread I notice in your issue of February 10 t· I 
to they possess one of the most picturesque regions and rolled with a six or eight ton roller. All of this cancer Allow me to say that I have m 

a� ar IC e ?� 
h t t 1 ·  b t f Th H 1 R' t t b f . t th h '  ·th t ' a e a speCIa 

t a any me ropo IS can oas o .  e ar em Iver, s one mus e o  sIze .o pass roug a SIeve WI wo study of the cause and treatment of that di f . 
which is a 80rt of estuary, running nearly north �nch holes, and to be retained ?y one with one I twenty-five years. The theory that inocul:���: :;, 
and south, defines for its length the eastern limit of the mch holes. . On the broken stone cmders are spread erysipelas would prevent or cure cancer has been ex
island. The western ,'!hore of this river, beginning and rolled WIth at least a two thousand �ound roller. ploded years ago. 
at its southern end, for part of its extent is flat Two layers of sandy loam, each rolled WIth a two ton The treatment of cancer b the knife is urel me-
and uninteresting. At about 158th Street the ground roller, complete the surface. . � p y . 

Th d . 'd d 
·
th f t th 

h chamcal, and has been descnbed by our best authorI-
changes, and for a distance of some three miles the e spee way IS provi e WI 00 pa s on eac . I II ' t' d 

'd Th t th . I th ' 'd 
ties on surgery as on y pa Ia Ive, an never a cure for 

bank rises precipitately in places to a height of over SI e. e wes ern pa , runnmg a ong e nverSI e, th d' 
100 feet. The river then gradually merges into Spuy- is nearlv of the grade of the road way for its entire ex- I e lsease.

. . 
t t It

' . . 'd h . t th d'ffi It· f th 
I can say that m my own experIence I have ne ver 

ten Duyvil Creek, soon to be replaced by a ship canal. en . varIes m WI t , owmg 0 e I cu ,Ies 0 e I ' . 
d . f t t t t f t ' 'dth Th 

known a smgle case of Cl),ncer cured bv a surgIcal oper· 
Here its waters connect with those of the Hudson �roun , varymg rom en 0 �en y ee m WI ' . 

e ation. About one-sixth of the cases t
-
hat com e under 

River. A flat region forms the upper portion of its mne� or :western pathway varIes from twenty to thIrty my treatment are hereditary. We may lay it down as 
west sbore-a region kno wn as Dyckman's Meadows. f�et m wIdtb. On the down grade of tbe sontbern por- a general law in regard to tbe cause of cancer that 
The eastern shore is also high, far less precipitous tlOn o� tbe speedwa� the walks are of concrete; wbere anything tbat bas a tendency to weaken tbe vitality 
than · the western side, but enough so to give a cbarac- the cribwork underlIes them, they are made of gravel . h ' . 

t II f h ·  . bl ttl' A t 'k' f t 
of a person may predIspose to t e development of the 

ter of great beauty to the portion of tbe course of the 0 a ow or t e mevlta e se mg. s rl mg ea ure . h t W h 
h t th '11 b 't . t '  . d I 

cancer germs m t e sys em. e t en only need a 10-
river lying north of 158th Street. Two beautiful of t e

l 
wes. 
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n cal irritation to cause its appearance upon the surface. 

bridges cross the river above this point, one tbe High one p ace It IS 0 e wen y-eig ee a ove e sur ace Th f I t t f th d'  h '  
f th d Th' h . bt ' . d b th W h 

e success u reatmen 0 e Isease must t en, of 
Bridge, a many-arcbed stone aqueduct, and the otber 0 e roa . w

ay. IS elg 
.
IS reqUire y e as - necessity, be constitutional and local. Nothing but a 

farther nortb, tbe twin arch girder steel structure ington Bridge, whose shore pIers rest upon the surface I t t' f th bl d d th ·h·I t ·  
known as the Washington Bridge. The view to the rock. which it would be unsafe to disturb. This walk I comp e e renova Ion o . � 

. 00 an e anm 1 a IOn 

b b th h t b th H' h B . d 
of every cancer germ WIthlll Its current can be counted 

north from the latter looking up the valley is hard to goes t roug 0 er arc ways a 0 Ig 1'1 ge as a cure. 
surpass. One of our cuts·gives a bird's-eye view of the and Washington Bridge tban those through which It has been claimed that certain kinds of food wiH 
region described, and the map gives the general rela- the roadway pas;;:es. cause cancer, viz. , tomatoes, pork, etc. The first is, i 
tions of the locality to the city streets. The plan provides for several arched subways rnn- itself, a very good blood purifier ; the latter I do nc 

Some years ago a movement was inaugurated by ning under the roadway, one near 1 63d Street, two at think ever caused cancer ; but there is a very common 
those interested in horRes for a speed way within a rea- High Bridge, and two· at Washington Bridge. In gen- cause of cancer, and that is the adulteration of the food 
sonable distance of the residential portion of the city. eral dimensions these will be twelve feet wide and and drink that is used by the masses at the present 
It was proposed to build one in Central Park. Several eight feet high to the crown of the arch. The idea is day. I claim that this is one of the chief causes that 
reasons militated against this. The area of tbe Park, to avoid the necessity of people on foot crossing the account for the rapid increase of cancer. Good food 
restricted at the best, is greatly encroached on by two roadway. The question of intermediate access to the and healthy d rinks well digested make good blood . 
reservoirs, so that there is hardly room even for the footpaths is not fully settled. There will be one such Herein is a good preventive of cancer. Be regular in 
present uses. Much popular opposition was also ex- approach at Washington Bridge, and probably others. your babits ; be temperate in all things ; don't worry. 
pressed to the proJ' ect of placing it in tbe Park. Tben It will be seen that the natural and artificial difficul- Remember that worry weakens tbe nervous system 
the happy idea was conceived of buildi ng a speedway ties of the work are very great. The High Bridge, tbe and predisposes to the development of cancer or con-
along the western shore of the Harlem River, utilizing Croton aqueduct blow-off house. and the Washington sumption. In England we find that in 1838 cancer 
the most picturesque portion of it just described, a Bridge are tbe main obstructions. The fixing of a caused one death in 140 of the total mortality ; in 1890 
portion which otherwise would remain unexploited or bulkhead tinA prevents encroachment on the river; so one in 28 of the total mortality. In the United States 
worse for many years to corne. Operations are in ac- that the engineers ha,,'e very fixed lines witbin which 36 out of 1, 000 deaths are due to cancer. 
tive progress on the construction, and we illustrate to work. The most successful physician in the treatment of 
some of the present features of the work. One of the cuts illustrates well tbe difficulties en- cancer is one who treats each case according to the 

The general course of the speedway is north and countered in the surveying operations due to tbe pre- diseased condition that exists. In no. other way can 
soutb, following closely the river edge for the greate!" cipitous gronnd. In the distance in this cut appear this fearful disease be . intelligently and successfully 
portion of its route. Starting at its southern end, it tbe arches of Higb Bridge. The cut showing the sec- treated. The time for experiments and theories is past. 
begins almost at the western end of the 155th Street tion of the roadway illustrates the necessity for a What the people want �ow is a cure for th is malady. 
viaduct, running to the north at about rigbt angles gravel walk where it rests on cribwork, and shows the G .J M D A(I,J • ONES, • . , 
thereto. Here it is about one hundred feet above bigh road as established on the rock. The extensive use of (Dartmoutll Medical College, N. H., 1871.) 
water mark (city datum). It gradually descends with crib work is a feature of the construction, and a sec- P N .J aterson, .J: • •  
a slope of 0 '0391, or nearly four feet in one hundred. tion and face elevation of this is given in one of the ==========_11:==========-==== 
until at about 165th Street it reaches its river grade, cuts. The illustration of the blasting operations gives Effect of Fire on Concrete . 

wbich is six feet above high water. Again it grad- a good idea of some of the difficulties encountered. Concrete is often used as a fireproof building ma-
ually rises to a seventeen foot elevation at High To realize just what has to be done, the cnt of the terial, and as sucb, says The Architect and Builder, is 
Bridge, and with other rises and descents reaches the ground in its present condition may be contrasted with commonly considered a safe material for walls or 
six foot river grade at its northern end. To maintain that showing the finished speedway. On the western foundations wbich may be built for that purpose. A 
it a retaining wall over forty-two feet high is to be side of tbe llpeedway is seen the footwalk cut out of few experiments will demonstrate its unreliabilit y  in 
built at its starting point. Then as the river level is the cliffs and rising and falling in its course. This will this respect. Take a piece of dry and hardened con 
reached cribwork is to be erected to support por- afford an admirable vantage ground for spectators who crete work, such as is used in walls or foundations 
tions of it, of which crib work there are three prin- wish to watch the horses. The western walk will afford and break it into three parts or lumps, leave one iu i t s  
cipal stretches, besides some smaller pieces. This is  fine views o f  the river o n  tbe occasion of boat races. original state, and place tbe other two pieces i n  th e 
tbe only temporary feature of the work, and one The law authorizing the construction of the speedway fire, where they should remain at a light red beat for 
which is a necessity. Under the conditions of the restricts its usc to private vehicles. Presumably there five to fifteen minutes, according to size ; then remove 
ground, stonework would have been of prohibitive will be no restriction, or a very liberal one, as regards both pieces, place one to cool naturally and the other 
co'!!t. The map shows the situation of the speed way, the speed allowed. Th e work will probably be com- in water to cool. When cold and removed, it will be 
and its connections nortb and south. pleted within eighteen months or two years. found tbat the one naturally cooled will crumble 

Dyckman's Meadows have already been mentioned. Our thanks are specially due to Mr. Charles H. easily and the one cooled in water will crack and fall 
There the speedway ends, meeting with Dyckman Grabam, the engineer in charge. apart with very slight pressure. 
Street, which runs obliquely toward tbe west, and con- _ • •  ' _ Some two years ago we bad an experience witb con-
nects with the Kingsbridge Road, now termed Broad- Leonard SlDokeJcss Powders. crete walls, where tbe interior of a two story building 
way. For its entire length no side street will connect The ingredients of tbe Leonard powder, according bad been destroyed by fire. We recommended . that 
with the speedway. The contour of tbe ground is to tbe patent specification, for the United States 30- tbe walls be taken down and rebuilt ; but it was de-
responsible for this sort of isolation, wbich is really .caliber rifle are given as follows : cided to repair them. Wbere the fire was light, but 
one of its best features. Tbe termination of the 150 parts by weight of nitroglycerine. little damage was done ; but near the base of the walls, 
speedway is at about 198th Street giving a total of 50 parts by we�ght of guncott�n. wbere the burning brands had fallen and tbe fire , . 10 parts by Weight of lycopodIUm. 
forty-three blocks, or, measured on tbe center hne, of 4 parts by weight of finely triturated urea crystals, but the pro. generated the greatest heat, was a strip all round that, 
11, 558 feet. portions are varied according to the caliber of the gun which had crumbled away, leaving tbe walls at this point 

It comprises for its entire length a roadway with is to use it. onlv about h alf their original thickness. The most 
east and west footpaths. The roadway at its lower If dinitrobenzol be employed in the manufacture pro;'lOunced of the disintegrated .concrete work was 
end at 155th Street is seventy feet wide. At 165th i4tstead of finely triturated urea crystals, a similar cut out and orick work built in ; soon afterward 
Street it is one hundred feet wide, and it bolds this quantity, namely, four parts. should be used. The tbe exterior port,ion of the walls showed signs of giv
until about 171st Street, when it narrows enough to pass several ingredients named above are first mixed to- ing way, whereupon sections were cut out and built in 
under one of the arches of High Bridge, being there 63 � gether, and there is then introduced as a solvent either with brick. As time passed, the walls in the otber 
feet wide. A gain it widens to eighty feet, and at about acetone alone or acetone combined with acetate of I portions also began to show the disintegrating effect 
178th Street narrows, so as to pass the blow-off house amyl or acetone combined with acetic ether. The of tbe fire on concrete work. 
of the Croton aqueduct, with a widtb of sixty-one sol�ent is evaporated by agitation, and the material is We wish more particularly to direct the attention of 
feet. At the Washington Bridge, a short distance formed into a cake or granules by pressing in moulds. the officers of the various fire departments to the dan 
north, it has to go through an archway but 54 '6 feet The analysis of cordite, which we give for the sake of gel' wbich may attend concrete work, especially WhE-T(, 
wide. This is its narrowest portion. After passing comparison, is as follows : tbe basement or foundation portion of the walls h as 
tbis point it again widens to one hundred feet. Guncotton as previously used at Waltham Abbey. . . . . . .  37 parts. been built of sucb material, and which in turn supports 

The surface of the roadway is to be the best possible Nitroglycerine . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . 58 H brick wallg, three or more stories in height. 
repre8ent�tive of what a horseman terms a ., dirt Vaseline . . . . . . . . . . • . . . .  0 '  • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • 

5 H In many cases tbe concrete work is placed where the 
road." The macadamized road is too hard for fast Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 "  fire and steam togE'ther will tend to weaken the sup· 
work, and the speedway is designed for speeding The solvent here used is again acetone, the propor- port. and in a moment, without warning, the walls 
horses. The general system of construction is as fol- tion being 19 '2 parts. The mixture is incorporated for may come tumbling down over the firemen, repeating
lows : The roadway is  to be filled with clean material, three and one-half bours, and is then squeezed into the horrors frequently depicted by the press. 
no rock being allowed with in one foot of the subgrade. threads. If the " scouring " and " pitting " actions • , . ,  • 
T h i s  subgrade is a short distance below the final fin- whicb accompany the use of cordite are obviated in CIVIL engineering became important abou t 1750, 
ished or surface grade of the roadway. For the foot the " Leonard " powder, a bright future is before it. when Sllleaton began Eddystone lightbouse. 
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AMERICAN MANUFACTURE OF FIRE CRACKERS. 

Most of the fire crackers used in our Fourth of July 
celebrations are imported from China. Recently a 
plant for their man ufacture was started in this coun
try, and they are able to compete with the foreign 
cracker, on which there is a duty of 200 per cent. This 

'eitutific �mtricall. _ 

a brass nipple board. This board consists of seventy
two circular brass pins or nipples, the exact diame
ter of the interior of the tubes, and about three
quarters of an inch shorter, over which they are 
placed, each pin h aving a small circular h ole down 
through the center. The fuse, which is filled inside 

Fig. I .-GENERAL VIEW OF GAILLARDET'S STEAM CARRIAGE. 

new Uncle Sam cannon cracker is made of an ex
plosive composition of ehl orate of potash , bichro
mate of potash and charcoal, the substance being 
confined in a cylindrical tube made of strawboard. The 
top or upper end of the tube, through which a spun 
cotton fuse passes, is plugged up with New Jersey 
clay, and the bottom end with cork. The plant em
ploys outside of their works from 30 to 40 families 
making the straw-
board tubes, wpich 
run in size from 2% 
inches to 8% i nches I 

in length, and rang
ing in diameter- from' 
Yz t o l Yz  i n c h e s. 
With the discharge 
everything is blown 
to atollJs, leaving no 
burning fire a f t  e 1'
ward, as is the case 
with the discharge 
of the C hinese crack
e r, w h i c h  o f t e n  
causes serious dam
age. The first pro
cess in the manufac
ture of this cracker 
is the forming of the 
tubes. The straw
board is first cut into 
different lengths and 
widths according to 
the size wanted, the 
small strips being 
about 10 inches in 
length and 2Yz in
ches 0 in width, th e 
other sizes being cut. 
i n p r o P O l'  t i o n. 
About 50 of these 
strips are given a 
coat of paste and 
then placed between 
the tracks on the 
forming board. A 
steel forming roll is 
then placed on the 
track and an end of 
one of the s t r i  p s  
pressed fast to it; 
the attendant then 
by a q u ick forward 
movement 0 f t h e  
h ft n d  c a u s e s  the 
pasted strip to be 
taken up and formed 
into a tube in about 
a second . A good 
hand can form about 
2,000 per day. After 
forming t h e y  a r e  
racked and left to 
dry about three days. 

I: 
I 
I 
r 
I :  
/ 
i, 
i :  

with fine gunpowder, is  placed into this hole and a 
quantity of clay is put into the top of the tube, which 
is rammed down good and tight on the top of the brass 
nipple, forming a solid plug, and also holding the fuse 
in place in the center. The tubes are then taken off 
of the nipples and put i nto what are called forms. 
These forms are made of wood, and are perforated with 
72 holes, circular in shape, the same diameter as the 

outside of the t ubes, each tube being 
placed fuse down in them, the tops of 
which project about one inch. A cover 
conl aining the same number of holes and 
of th e same diameter is then fo�ced over 

CO,q 1{ f N G  

the tops of  the 
tubes, which 
are then ready 
to receive the 

o i ,  explosive com-
o : i  position. This 

comp 0 s i t  i o n  
p a s s e s  down 
t h r o u g h  the 
cover into the 
tubes, w h i c h, 
when filled, are 

A f t e r  drying the 
tubes are placed on AMERICAN MANUFACTURE OF FIRE CRACKERS. 

taken away to be corked. About five pounds of the ex
ploding composition is required to charge a gross of the 
small size crackers. The cork plugs are of the same di
ameter as the interior of the tubes and are about one
quarter to one-half inch in thickness. They are glued 
in by girls, and then covered, after first having the ends 
primed or dipped into a solution composed of salt
peter and nitrate of lead. The covering is done on 
marble slabs. A number of the red covers are pasted 
at a time and laid one over the other so that the ends 
are about one half inch apart. The cracker is placed 
over the top cover, the end sticking fast to it, and t.he 
operator, by a quick forward mot.ion of the hand, rolls 
the cover in I(>ss than a second .  The crackers, after 
drying, are packed into boxes ready for the m arket . 

. • •  1#4. ••• 

. _  . • . • • .  _ . _  44� _ _  � _ _  

Fig. 2.-VERTICAL SECTION AND PARTIAL PLAN 
VIE W OF THE BOILER. 

Sixty hands turn out about 50,000 crackers per day. 
The sketches were taken from the plant of Charles 
Gerhard, Greenville, N. J. 

.. . . . ..  
NEW STEAM CARRIAGE. 

While waiting until electricity shall have put in its 
last word concerning the propulsion of vehicles, a warm 
contest is continuing hetween steam and petroleum 
carriages, without counting those actuated by a com
pressed air motor and that are coming in their turn to 
take part in thil!< pacific tournament 

It is not for us to take sides ei ther with one or the 
other of these systems. They ,all have their advan 0 

tages and doubt.less their disadvantages also, that a 
long practice alone would permit of fixing with exacti
tude, and we shall limit our role to describing, as we 
have been doing for several years past, those of our 
carriages whose construction presents some new and 
interesting improvement. 

It is on this score that we make known the steam 
carriage represented in our engravings and the ele
mimts of which we propose briefly to describe. 

(1) The Genemtor. -The generator (Fig. 2) is of the 
vertical, cylindrical, tubular type. Independently of 
the system of tubes, the boiler is provided with a cen-

CO VE.I1 1/11 G 

tral tube for charg
ing with fuel from 

. the top and forming 
a reservoir permit
ting of running for a 
certain length of time 
without the fire hav
ing to be l o o k e d  
after. As the ch im
ney descends toward 
th e ground, it per
mits a draught to be 
set up only when the 
exhanst of the engine 
induces it, so that 
there is no annoy
ance from excess of 
steam at the moment 
of stopping or dur
ing a slowing up. 
The tubes are in
clined and spread 
outwardly t o w a r d  
the top in order to 
permit the s t e a m  
produced to disen
gage itself e a s i l  y 
wit hout any prim
ing ; moreover, an 
obstruction obliges 
the steam to pass 
through the entire 
bundle of tubes out
side of th e water in 
order to become su
perheated thereby. 
Finally, the' jacket of 
the boiler is easily 
removed for the con
venient a n d  s u r e  
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cleaning of the interior. The total heating surface is ing bar, which is so simply and rapidly maneuvered The exhaust steam before reaching the chimney, 
43 square feet, the volume of water is 9 gallons and that no confusion or error is possible, the carriage is which is situated beneath the carriage and is directed 
the weight of the naked boiler is 350 pounds. The rendered more tractable to his

· 
caprices than the most toward the rear, passes into an iron tube situated upon 

heating is done through coke, by preference. The docile or best trained horse. the grate of the furnace, wherein it becomes super
putting uuder pressure requires a quarter of an hour. (5) The Carriage.-The front of the carriage con· heated in order to escape in an invisible state. The 

(2) The Engine. - The engine is composed of two sists of the boiler, surrounded by the coke box and by inventor of this carriage is Mr. Gaillardet, of PaIis.
Wolff four·cylinder elements that actuate two cranks all its accessories-steam ports, blower, injector, cylin- Les inventions Nouvelles. 
keyed at an angle of 90'. It is provided with a Stephen- der lubricator, safety valves, water levels, pressure • ' . '  • 
son slide reversing gear. The high and low pressure gauge, feed valve boxes, blow-off cock, and chimney IIIPROVED 160 TON CRANE. 

cylinders are upon the same rod in each element and damper. At the rear there are seats for four persons, The fine crane which we illustrate has been erected 
each slide valve is actuated by the same rod. The including the motorman, and beneath is situated the at H. M. Dockyard, Chatham, by Messrs. Tannett 
minim um ratio of expansion is 4 to 1. The diameter water tank. The water entrances of the pump are Walker & Co. , engineers, Leeds, and is thus described 
of the small cylinder is 3 inches and that of the large under the hand of the motorman. Under his foot is in Engineering, from which our engraving is also de· 
one 5 inches. The steam may be admitted directly situated the pedal of a winding brake. The system of rivM. The Cl'ane may be considered as a combined 
into the large cylinders for starting up or for the a8- seat and engine frames is suspended with the greatest steam and hydraulic crane, as the hydraulic system is 
cent of gradients. The common stroke is 4 inches. care by means of two large 3 J4-foot springs upon the only used for lifting heavy loads, light loads being 
The pistons are of steel and the entrances of the slide back and a system of 4·foot elliptic springs, that sus- lifted by tackle worked by steam power, which is also 
valve rods and piston rods in the end planes of the pend the front at .three points, so as to leave it j ust the used in revolving the crane. The crane in question is 
high and low pressure cylinders are provided with stabil ity necessary, while givi ng it m uch easiness for capable of lifting a l oad of 1 60 tons to a h eight of 50 
metal stuffing boxes. 'l'he speed of the engine is steering and a minimum of stress for the traction ab- feet, this being done on the so·called direct-acting sys-
capable of reaching 500 revolutions without incon- tern, by means of a hy-
veniences. Each element or couple is guided by its draulic cylinder fitted with 
feed pump, which is in the prolongation of the cylin- piston and rod. The ex-
ders. The pillow blocks are of cast steel, as are also treme range of the crane is 
the 'cylinder covers and the valve boxes. The frame is 75 feet 3 inches, and the 
of forged iron. The crank axle carries the driving height of the jib en� 
pinion. The engine is capable of developing a maxi- sheave from the q uay level 
mum power of six horses. Its weight is 286 pounds. is 125 feet. The full load 
The lubrication is effected through grease of a con- of 160 tons is raised by 
sistent nature, so that no dust can reach t.he move- means of hyd raulic pres-
ments. The lubricating is done in the morning and sure, and there is a wire 
lasts for a day's run, without any further attention rope with block hook for 
having to be paid to it. The cylinders are lubricated lighter loads up to 30 tons. 
by means of condensation lubricators. All the pieces The roller path on which 
in motion are of steel. and present the maximum of the crane revolves is 45 
lightness compatible with a solidity proof against any- feet 4 inches in diameter. 
thing. All the frictions are upon mangano-phosphor As will be seen, th e crane 
bronze. is mounted on a massive 

(3) Transmission in Motion.-The motion of the masonry foundation, to 
engine is transmitted to the d riving wheels, which which the roller path is 
are 36 inches in diameter, by means of two absolutely firmly bolted. The rollers 
si lent I>teel gearings, whose ratio is 1 '3 to 2. The driv- are mounted on a live ring. 
ing pinion is keyed directly to the shaft of the en· and, being closely packed, 
gine, between the two cranks. The gear that trans- give a good distribution 
mits motion to the wheels contains in the interior of of the load. The framing 
the hub a differential movement with pinions, with of the crane is of the most 
which it is connected by a Cardan joint that permits massive character, a very 
the driving axle of the carriage to take any inclina- rigid structure being thus 
tion whatever with respect to the shaft of the en · obtained. The counter-
gine, and thus does away with a chain and its weight is flxed behind the 
motions. boiler, a\ shown to the left 

Finally, the frame carrying the boiler and engine in our engraving. The 
is completely independent boiler is of comparatively 
of that forming the seat. so large size. viz. : 18 feet long 
that none of the jarrings by 7 feet 8 inches in dia-
of the engine is felt by the meter, and is of the hori-
passengers, and it is in zontal type. It supplies 
perfect equilibrium upon steam to three pairs of en-
the front wheels. When gines, of which one set 
it is desired to inspect the pumps the water for the 
engine, it suffices to remove hydraulic cylinder, an-
the axis that connects the other set revolves the 
t wo frames and to cause crane, wh ile the third set 
the seat to tilt b'lckward- works the wire rope tackle 
a very simple operation used in lifti ng light loads. 
that renders all parts of Art.er its erection at Chat· 
the engine as accessible as haUl, the crane was tested 
possible for a close in- with a load of 320 tons, 
spection. In running, it wh ich it carried without 
suffices to lift the floor in difficulty. T h e  t o t  a I 
order to have all the move- weight of the struct ure is, 
ments within reach of the we may add, about 500 
hand. tons. 

(4) Setting in Motion and • • • 

Steering.-The two steer- M anufact u re of Fulml-

fng wheels are mounted nate of M e rcu ry. 

upon a pivot (.Jeantaud An improved method of 
system), so that a collision making t.his dangerous ex-
of the tire of one of the plosive is as follows : 10 
wheels with any object is grammes of mercury are 
transmitted to the pivot dissolved in the cold in 
without influencing the IMPROVED 160 TON CRANE. 120 grammes of nitric 
steering, the c a r r y i n g  acid (sp. gr. 1 '45). When 
point of the wheel being sensibly at the center of the sq,rbed by the two front wheels th at carry th e boilerland the solution is complete and the liquid cold, this 
axi s  around which the wheel pivots. Moreover, the engines. By way of compensation, this system places liq uid is poured into a flask contain ing 110 grammes 
axis of rotation of the other wheel is situated behind a] 1 the stability upon the driving wheels, and thus con- of alcohol (95 per cent strength). Action soon begins, 
its axis of pivoting, and this carries the vehicle along curs toward their adhesion. The wheels are of wood. without the application of heat, and is allowed to 
automatically in a straight line in moving forward. The coke box has a capacity of ten cubic feet, allow- develop and then cease naturally. The mass is then 

The two wheels are united by a connecting rod, I ing of making a mean trip of three miles. The maxi· treated with water until no longer acid. and when it 
which assures the concordance of their motions, and mum speed measured has reached twenty - seven has been slowly dried, it is ready for use. 
which a jointed rod connects with a steering bar, simi- miles per hour, but this does not mean that twenty- • ' .  • 
lar to that of bicycles, in order to give the direction seven miles can be made in one hour. The maximum A POWER plant on the upper waters of the San 
by revolving it in one direction or the other. This made has been fifteen miles traversed in one hour. Gabriel River, Cat , is shortly to be constructed for the 
steering bar, moreover, is connected with the revers- This, again, is an exaggerated speed, and, however purpose of furnishing electricity for power and other 
ing gear, so that, always transmitting the direction, perfect be the machine, is very dangerous. It is pru' l purposes for use in the Azusa valley. There will be 
it is possible, by inclining it toward the front or dent never to ,exceed a maximum of nine and one-half 30,000 feet of six-foot cement tunnel through a moun
rear, to obtain what one desires from the engine, from miles with Automobile carriages. tain cliff, from which the water will fall 400 feet into 
a rUll at full speed, in passing through all inter- The carriage, empty, weighs 2,530 pounds. This the canon below. The work is estimated to cost $250,

mediate speed!!, to a stoppage and a running back- carries the maximum weight, water, coke, passengers, 000, besides the power and the electrical machinery. 
ward. In desJents, the engine holds back more or etc. , to 3, 520 poundfil, eq ually distributed npon the four It is claimed that the machhiery will be in operation 
less or stops the carriage instantly, if the motorman wheels. for the type of French cab represented in within a year. The aim of the projectors is to locate 
desires it. As the latter has in hand , for steering and Fig. 1. It is possible with this carriage to ascend gra- manufacturing enterprises in that locality t.o use all 
changing the speed, but a single apparatus, the steer- dients of 1 '25 inch to the foot. the power. 
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THE STEIN EXPEDITION TO ELLESMERE LAND. Sir George Nares found there " a flora surprisingly more than the usual delays ; as the shells went down 

This region of poetic but unfamiliar name lies to rich " and a fauna ranging from musk oxen to mos- under the weight of the concrete placed bet ween them. 
the northwest of Baffin's Bay. Bounded on the east by quitoes. aided by the removal of the earth within by means of 
Smith Sound. on the south and west by Jones Sound, I The Anthropological Society of Washington in- bucket dredges, plates were added to the top until the 
and on the north by the body of water now known as dorse the expedition and authorize the appropriation whole was at the required depth. The masonry pier 
Hayes Sound, it is supposed to be a triangular area I of the sum needed to send a skilled authropologist, built on top of this cylinder is of limestone backed by 
about twice the size of the State of New York. The whose special duty it shall be to study the tribe of I concrete. It is S8 feet in diameter and 18� feet high. 
proposed expedition for its exploration has received Eskimo reported to be living on Ellesmere but not - ' .  I • 
the indorsement of the National Geographical Society, known to have been seen by white meu. Trial of tb e Thirteen Inch Guns. 

and the preparations are in charge of Mr. Robert Previous Arctic explorers have met with so many The trial of one of the twelve 1S-inch guns took 
Stein, of the United States Geological Survey. forms of unexpected disaster that they have perhaps place at the Indian Head proving ground on th e Po-

The first object of the expedition is to make search added not so much to the sum of scientific research as tomac, near Washington, on March 22. The 13-inch 
for the two young Swedish naturalists, Bjorling and to the records of heroic suffering and sacrifice. Mr. guns are the largest ever built in the United States. 
Kallstenius. They started in June, 1892, from St. Stein and his co-workers believe that, profiting not The 1S-inch guns were built for the battleships In
John's, with three men as crew, in a little schooner, less by the failures of these brave men than by their diana, Massachusetts and Oregon. One later battle
the Ripple, intending to coast along the west shore of successes, they are making such provision for this shi p, the Iowa, will <,arry nothing larger than 12-inch 
Greenland, and collect specimens. Their last letter prospective expedition that the dangers of the men guns, which are likely to be the heaviest hereafter used 
to Prof. N ordenskiold stated that their vessel ran will be reduced to the minimum. and that their work in any navy, according to tQe opinion of the best ord
aground in August of that year, and in October they will furnish long-sought answers to many puzzling I nance experts. The first forging for one of the new 
were preparing to start for Ellesmere Laud with pro- q uestions. 1S-inch guus was made in 1890. so that nearly four years 
visions enough to last until January 1, 189S. Last • , • I .  elapsed before one of the guns was completed . The 
June, Captain McKay, of a Scotch whaling ship, The L o ngest S_l nll: Span. gun itself weighs sixty-five tons and rests in a saddle 
fou nd the wreck of the Ripple, and the body of one of A bridge is now in course of erection across th e Mis- weighing ten tons. The gun is managed by means of 
the crew, on the Cary Islands. He tried to make souri River, between East Omaha and Council Bluffs, hydraulic machinery. The rifling grooves are fifty
Ellesmere Land, b ut his time was limited, the ice which will be remarkable wh en completed as possess- two in num ber, and give the shell a gradually increas
blocked his passage, and he failed · in the attempt. ing the longest swing span in the world-520 feet- ing rotation until when it leaves the muzzle it is ro
The supposition is that if the young saientists are still being 15 feet longer than the swing span of the bridge tating at the rate of seventy-three turns a second . 
living they are on Ellesmere Land , and it is hoped that over the Thames River, in Connecticut. The structure I The forgings for the big guns were made by the Beth
Mr. Stein's party m ay arrive in time to rescue them. has been designed by Professor J. A. L. Waddell, of lehem (Pa. ) Iron Works, and the guns were finished 

The estimated expense of the expedition is $10, 000 ; Kansas City. The construction of the pier of this at the Washington navy yard. The cost of one of 
of tbis  sum $6, 500 had been sub- these monsters is about $60,000, and 
scribed on the ninth of January every shot with a steel projectile 
� M � � � � �  � �  
sixty young men had volunteered An iron projectile weighing 1, 100 
to go, though the services of b ut L I N C O L  pounds was propelled by a charge 
ten can be accepted, unless a larger fnd.,,,.,, • •  < o  of 40S pounds of brown hexagonal 
sum of money is guaranteed . The S £ A �> powder. The velocity of the first 
�ommand of the expedition has 

" ..... � o lJ ' "  
projectile fired was 1, 720 feet a 

been offered to Prof. N ordenskiold. second. For the second and lal't 
If the remainder of the needed !Shot the charge of powder was in-

money is pledged, the party will be creased to 480 pounds, with the re-
ready to leave St. John's on a sult of increasing the velocity to 
whal!lr by the first of next May. L AN D  1,975 feet per second. It is estimat-

A definite plan of operations has ed that with a charge of 550 pounds 
already been agreed upon by the of powder a muzzle velocity of 2, 100 
Advisory Committee, consisting of feet' per second would be produced, 
Commodore G. W. Melville, of the which is sufficient to drive an 
Navy, Dr. T. C. Mendenhall, Super- armor-piercing projectile through 
intendent of the United States 2S '42 inc hes of steel at 1. 500 yards. 
Coast and Geodetic Survey" and OF L A N D  The trial o f  the big gun and alElo a 
General A. W. Greely, of the Army. 10-inch and 4-ineh gun was witness-
It is propoRed'ttiat thlwbaleftand ed by Secretary Herbert, as well as 
the men at Cape Tennyson, if it can l " �  D a number of congressmen, army and 
be reached ; if not, on Coburg Island navy officers. 
or North Devon. As soon as they 
can get to the southem point of 
Ellesmere Land, a house is to be 
built and provisions for two years 
are to be stored in it. While four 
of the men are building, the others 
are to begin the exploration along 
the west coast and at an advance 
post. a hundred miles or so from 
the first, they are to establish a 
second depot for supplies. About 
the first of September the men 
will all reassemble at the southern 
station and go into winter quarters. 
Early the next spring the explora
tions will · be renewed, and it is 
hoped that they may extend to 

.101) 

, . .  
The Flying Machine. 

Greely Fiord. MAP OF THE PROPOSED ARCTIC EXPEDITION. 

At a recent meeting of the Phy
sical Society, Berlin, Prof. Du Bois 
Reymond, president, spoke on Lili
enthal's experiments on flying. As 
a starting point he had chosen the 
study of the flight of birds, which 
may be divided into three distinct 
kinds-flapping, steering and soar
ing. Of these the one demanding 
least expenditure of energy is soar
ing, and investigation showed that 
under certain conditions flight i� 
possible if the wind pOSllesses a 
vertical component. Experiments 
showed that surfaces can acquire a 
horizontal motion by the action of 
the wind only when their curvature In September, 1895, a whaler is to 

bring the party back to St. John's or Iand3 them in swing span was completed a few months ago and Pre
Scotland. A steam launch, sledges . whaleboats and sented many features of interest to engineers. From 
dogs bought in Greenland are to be included in the a long article in Engineering News it appears that the 
equipment of the party. Commodore Melville, of work was begun by sinking a steel caisson for a founda
Jeannette fame, says : "With a well supplied depot to tion, much as A. P. Boller started work on the swing 
fall back upon and a good whaleboat, there is hardly a span of a large bridge in New York City a year ago. 
point of any coast of 300 to 500 miles that cannot be The outer shell of the caisson is ' 40 feet in diameter 
reached with safety." General Greely says : .. The west and the inner. 20 feet, the latter spreading out at the 
coast of Ellesmere Land is, in my opinion, the one field base to join the former and thus give a cutting edge. 
of exploration in all the Arctic that promises the largest Both shells are made of half-inch'steel, re-enforced at 
results with the least amount of labor and danger. the lower edge, where they meet, by two bands of inch 
With a good boat and provisions for the party at the steel, one inside and the other outside. The two shells 
entrance of Jones Sound , four or six active young men were kept in their proper relative positions by bra«:jes 
should be able, with ordinary caution, to trace at running between them, of which there were twenty in 
least SOO miles of that unknown coast with perfect all, made of half-inch plates. The caisson proper is 
safety during a single summer." 16 feet high. Above this the t wo steel cylinders ex-

Next in importance to the relief work of the expedi- tend to a height of 100 feet, making a total of 116 feet 
tion is the scientific investigation for which these neal'- from the cutting edge to the top of the cylinder. 
ly (>ighteen months in high latitudes will give opportu- Above the caisson the plates are reduced in thickness 
nity. While Smith Souud and Jones Sound were both � to three-eighths of an inch; and are braced by bars 
discovered by Baffin in 1616, and Smith Sound has and rods rather than the heavier and more co�tly 
been traversed by all, or nearly all, the searchers for plates required in the lower part. The frict ion of the 
the pole, Jones Sound has been visited only three earth against such a long cylinder is very great, and to 
tiines and explored for but 160 miles. reduce it a number of pipes run down the whole length 

It is believed that this expedition will make impor- of the caisson and shell. These open at the bottom of 
tant discoveries in regard to its coast lines and its the caisson and at intervals of ten feet above, so that 
waters. Observations in meteorology and magnetism by forcing water through them it was possible to 

bears a certain relation to their superficies, and that 

this relation corresponds exactly to that which is ob

served · in the wings of b irds. Dr. Lilienthal's flying 
machine consists of a correctly curved surface whose 

area is 14 square meters, made by stretching linen over 
a light wooden frame and having a weight of about 
20 kilos. In its center is an aperture for the experi
menter's body, and the apparatus is held in position 
by the person's arms. On running rapidly down a gen
tle slope of a h ill against the wind, the latter soon ac
qnires a vertical component, which then carries the 
flying apparatus and propels it in a direction against 

the wind. The speaker had seen Dr. Lilienthal sail 
over a space of about 1 20 meters, at an altitude of some 
SO meters, in a minute ; with a favorable wind it was 
possible to cover some 200 to 500 meters, and Dr. Du 
Bois Revmond had hilllself taken leaps through the 
air of 20

" 
to SO meters under similar conditions. He was 

of opinion that by practice far better results may be 
obtained as regards soaring, and that then, by com
bining ste .'ring with soaring, it will be possible to fly 
even when the wind is unfavorable. It appears that 
the three essentials for the solution of the problem of 

flight are (1) correct utilization of the wind , (2) the cor

rect shape of the supporting surfaces, and (S) correct 
handling of the apparatus. 

• I . '  • 
will be constantly made by competent men. The diminish the hold of the surrounding earth on the IT is estimated that by improper methods in the 

geology of Ellesmere is thought to be of special in- steel. The space between the two shells was filled PennRylvania mines. 30 to 40 per cent of the anthrli,
terest as likely to throw light upon the glacial period. .with rubble concrete. The sinking progressed with no· .cite coal was formerly lost. 
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THE SIBERIAN TIGER IN HAGENBECK'S MENAGERIE' I bridge across it. It is remarkable, again, that our ac-

' 
appealed to his audience to go as far as the 300 guineas, 

The tiger has usually  been considered an inhabitant count!!' of various events which took place a little out- and more than that he said he would like to get if 
of the tropics-although it has long been known that · side the walls indicate the solitude of the country rather possible. A gentleman who stood near to him raised 
he is hunted in China-and it was not �ommonly than the character of populous suburbs. his pencil, and the figure was secured. Then came thA 
known, until Russia gave more attention 1 the culti- .. . . , .. formal announcement of SOO guineas once, twice, and 
vation of Siberia, that he is found even l. ayond the Sale oC a Great Auk'" Egg-Price 300 Guinea .. , the third and last time, and the hammer fell to the 
50th degree of latitude. To live in this clImate. the or $ 1 , 5 00. agent of Sir V. H. Crewe, Bart. Mr. Stevens after
tiger of Siberia must necessarily be a different animal, A large company gathered at Mr. Stevens' auction ward informed a reporter that the sum realized was 
if not of a d ifferent species, from that of India. By a rooms, King Street, Covent Garden, recently-said the largest one for any auk's egg that had as yet been 
glance at our engraving (for which we are indebted to the Daily Chronicle-attracted by the sale of an egg submitted under the hammer.-Pall Mall Budget. 

our worthy contemporary the lllustri1·te Zeitung) it of the great auk, with rather an interesting history. • ' . '  • 
will be seen that his hair is much longer, so that the The specimen was contained in a small box, 6 inches Farm Land.. Wanting Pota .. h .  
hair on the neck looks like a mane, and his tail is by 4 inches, with a glass cover, and it was only by 1. Fodder crops, pasture grasses, corn stover, and 
double the ordinary size, and yet, as shown here, his peering through that the egg was to be seen. To have hay all remove large amounts of potash from the soil, 
wiuter coat has only begun to form. The very thick permitted the public to handle it, inasmuch as it was and these crops occupy a large proportion of our im
hair on other parts of his body gives him the appear- slightly cracked at the broad end, might have tended proved lands. 
ance of a gigantic cat, and is doubtless sufficient pro- to its complete destruction. 2. The urine of our domestic animals contains about 
tection against the most severe cold. The Siberian Mr. Steven!", pausing in the sale of rare British and four· fifths of the total potash of their excrements. 
tiger seems to surpass his  cousin of the south in size foreign eggs, and arriving at Lot 112, the great auk, S. When urine is allowed to waste the manure is poor 
also, for this creature, which, according to Hagen- said : " Now, gentlemen, comes the exciting event of the in potash. 
beck's calculation, is about two and one-half years old, day. It is not the first egg of the kind that has been 4. When manures are exposed to rains, much of the 
mea,;nred l yard 3 inches to his shoulder on December 1. offered for sale in these rooms ; but it is one of the potash, being soluble, is washed away. 
In the three months that he had been in Hagenbeck's I most beautiful and interesting specimens ever seen. 5. Nearly all the special fertilizers are especially 
possession he had grown nearly two inches, and it was It was formerly in the possession of Mr. Yarrell, rich in phosphoric acid, and do not contain enough 
thought that he would grow about four inches more. then of Mr. Bond, and next of Baron d'Hamonville. potash. 
The tameness of this ferocious-looking beast is sur- It is not quite perfect, but it is beautifully marked. 6. Superphosphates were the first fertilizers to come 
prising, and leads to the supposition that it was caught It was originally purchased for a few francs of a French iI)to general use among our farmers. 
very young, and was raised by a native family. It fisherman near Boulogne, after he had arrived home 7. When the farmer buys a fertilizer, he still, nine 
was sent from Vladivostock to Japan first, then to from a whaling expedition, so that we can trace its times out of ten, calls for a phosphate . 

the Ham burg Zoological Garden, and from there it 
cam e into Hagenbeck's possession. It is the only 
nearly full grown animal of its kind that was ever 
carried to Europe.-lllustrirte Zeitung. 

... f .  � • 
Suburb.. oC Ancient Rome. 

There were great obstacles to the extension of the 
suburbs of Rome. Tlle roadsides were occupied with 
sepulchers of twenty-five generations, and it was for
bidden by feeling as well as by law to dwell within a 
certain prescribed distance of the remains of mortality. 
The performance indeed of certain ceremonies sufficed 
to desecrate these hallowed spots, hut if we may judge 
from the well known monuments of the dead which have 
been discovered even within the Porta Appia, and still 
more numerously in quite recent times beyond it, it 
would seem that on this, the most frequented of all the 
Roman ways, there was little use made of such a priv
ilege. When two centuries after our era Caracalla 
proposed to erect his vast public baths, he found, we 
may suppose, little impediment from private buildings 
at only half a mile's distance from the Porta Capena. 
The Grotto of Egeria, almost immediately under the 
Servian walls, continued in the time of Juvenal to be 
surrounded with a grove, the resort of beggars, idlers, 
and the lowest classes of the people. There was a dis
tinct village at the Milvian Bridge, about three miles 
from the Capitol, but in the immediate neighborhood 
we read of rural villas and pastures. That there was no 
fluburb below the city on the river banks may be 
proved from the absence of any trace or record of a 

THE SIBERIAN TIGER. 

history almost from the day it was laid. It is not 
quite so good as the one sold last year for £225. Five 
years ago only sixty-seven specimens were known to 
be in existence, but after that another was found in a 
loft, making sixty-eight altogether. Of that number 
sixty-six are in Europe and two in America. I trust 
this one will remain in Europe. In reality it ought 
to go to the British Museum, from the peculiar 
interest which is taken in these eggs. The last one 
was sold a year ago for £225, and I have heard that 
the purchaser made a very fine profit out of that trans
action. (Laughter.) This particular egg was sold in 
these rooms in 1856 for 20 guineas at the late Mr. Yar
rell's sale, and now I trust you will make liberal bids 
for it, so that a fair value may be obtained. It will be 
safe to start at 100 guineas, as I can do that for my
self. " The next bid was 110 guineas, and by tens 200 
guineas was rapidly reached. Then there was a pause, 
but Mr. Stevens, with a little coaxing, and saying that 
he hoped to obtain 300 guineas at least, when he 
should be happy, fltarted the bidding again at 210 
guineas. Another pause, followed by Mr. Stevens in
forming the company that there was no reserve, and 
that when the egg had been sold any intending pur
chaser would lose all chances of recovering it. Then 
came a bid of 220 guineas, followed by others of 240, 
250, 260, 270 and 280. Mr. Stevens (to a gentleman in 
the middle of the room) : . ,  Surely you will not let it 
stop at this price. Are you quite sure you have made 
up your mind ?" Another bid of 290 guineas was the 
result, amid cheers, and then Mr. Stevens pathetically 

. ' 
...

. " � .... ' . .  � ... 
· " .. · ,::'.�:;:i:.: . .  

. ;J  

8. As a result of the above conditions, our soils seem 
to be quite generally in need of more liberal applica
tions of potash. 

9. In the case of corn the need of potash appears to 
be particularly prominent . 

10. For a good crop of corn the fertilizer used should 
supply 100 to 125 pounds of actual potash per acre; 200 
to 250 pounds of muriate of potash or one ton (50 
busbe:s) of good wood ashes will do this. 

11. With ordinary farm or stable manure it will gene
rally pay to use some potash for corn; 125 to 150 pounds 
of muriate of potash has given profitable results. 

12. The liberal use of potash means more clover in 
our fields, more nitrogen taken from the air, more milk 
in the pail, a richer manure heap, and storehouses and 
barns full to overflowing. It means also a sod which 
when turned will help every other crop. 

lS. For the potato crop the sulphate appears to be 
much superior to the muriate of potash, promoting 
both yield and quality in much higher degree; 300 to 
400 pounds of high grade sulphate of potash furnishes 
enough of this element. 

14. For oats, rye, and grass, nitrate of soda applied 
just as the growth begins in spring has proved very 
beneficial ; 300 to 400 pounds per acre should be ap
plied.-Proj. W. P. Brooks, Massachusetts Agricultural 
College. 

.. . . , .  

A SHIP which loaded recently at Wilmington, DeL, 
for Brazil, had a, . part of her cargo five locomotives, 25 
first-class passenger cars and 180,000 feet of lumber. 
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RBCENTL Y PATENTED INVENTIOlfS. from the circle of the bolt, this special construction of means of a I!Cl'eW, for which purpose a suitable aperture 

Eqlneerlng. the divided sprlne: ring enabling It to be turned to place is provided In the tolljple. 
by a wrench. C RoTARY ENGINE.-George M. Hull, IGARETTE MACIDNE.-Jose R. y Her-

Kearney, Neb. In this engine the cut-otl' devices are P ACKING.-Richard J. McIlhenny, Wil- nandez, Havana, Cuba. This machine has two parallel 
combined with and operated by the rotary piston shaft, m1ngton" N. C. A self-adjusting metallic cup packing rollers, one stationary and the other dlsplaceable, a plla
and are so arranged to serve 1111 an automatic governor, has been provided by this Inventor, for use on any kind ble apron secured to the rollers normally hanging between 
adjustable relatively to the speed of the shaft. A double of device, and which Is eftective when acted upon by auy them, and on which is placed the cigarette wrapper and 
PaIr of piston abntments Is also provided, one abutment pressure, from the smal1est amount to as great a force as 1lIl1ngl!. There are elastic connections for drawing the 
of each:, pair being drawn forward by live steam while can be coin!ned In any cylinder. It is perfectly steam, movable roller toward the stationary roller and means 
the other set is faoed forward nnder steam expansion, air, and water tight, and adapted for use on pistons, for rotating the latter. The machine can be used for 
although, by the adjustment of cams, the piston may be stulHng boxes, and other joints. making cigarettes of dlfi'erent diameters and the pedal Is 
forced. a greater or let's distance by live steam. depressed but once at each operation of rotating the fiII

IngB and wrappers. 
ROTARy PUMP.-Charles Rumley, Hele- A rI 1 1 

na, Montana. This pump is strongly made, and has bllt 
II' en tnra • UMBRELLA DRIP C UP.-Timothy J. 

few pieces. It consists of a cylinder In which an oscIl- PLANTER AND CULTIVATOR. - Henry Goldtln. Jacksonville, Fla. This Is a device which, when 
lating valve Is fnlcrumed between Inlet and dl/!charge Nehrmeyer, ' ReInhardt, Texas. The maln lupporting not In use, may be attached to an umbrella and folded up 
pipes, the valve having a port constantly open to the in- frame of this machine is adapted to"be Interchangeably In Its body portion, while It may be quickly applied to 
let pipe, while a revoluble piston pivoted at one end of connected with various Implements for different kinds of and locked npon the ferrule end of the staff. The device 
the valve follows the wall of the cylinder and fits against work, such as planting and cnltivatlng and stalk·cutting consists of a cup with a hollow'pllable body and grated 
the Inner faces of the valve. The pump may be used to devices, and the machine Is deBiJrned to plant or cn1tivate opeuing at the top to receive th" staff, whne keepers re 
pmnp fonl gases from mines or as an air pnmp, whne three, five, seven or more rows at one time with the RId of I celve the locking devices and a rigid plate or disk constl-
It will also pump a large quantity of water In proportion but one operator. tutes the central bottom po1'tion. 
to its I!ize. . 

COTTON OR CORN PLANTER. -This is MUSICAL INSTRUMENT. - William E. 
D o U B L E  - ACTING PUMP.-Hiram C. another Invention of the same luventor, providing an In- Bent, No. 144 Van Buren Street, room 21. Chir.ago, TIl. 

Stonfi'er, New Lisbon, Ohio. With this pump a con. expensive machine m which a serie s of planting devices This instrument, styled by the Inventor the Egyptian 
tinnous stream of water Is obtained, while Its construe- Is IIlTIInged and adapted to travel In parallel rows, auto- monochord, is of the banjo type, and has but a single 
tion is designed to be simple and inexpensive. It has an matically planting the seed wlthont being guided by string, adapted to be played npon with a bow. The 
upper or discharging cylinder, and a lower piston cylin. hand. The several planting devices are adjustabfy lie- bridge rests npon a tortoise shell plate and the latter upon 
der with an inlet at both ends and inwardly opening cured on the main frame to plant rows spaced apart the a metal plate, ordinarily of aluminum, and which rests 
valve. · A nuion plug is detachably seCured In the upper desired width, and each of the planters is capable of· In· directly upon the skin head, the employment of the shell 
end of the lower cylinder, In which is fitted a fiap valve, dependent vertical movement. and metal plates between the bridge and head being de-
clOlling when the piston Is on Its, up stroke and opening S T A L  K CUTTER.-A further patent s1lmed to soften and modify while augmenting the power 
as the piston is forced down. granted the same Inventor is for a machine more espe- of vibration of the string. The Inventor has attained 

A UTOMATIC BLOCK SIGN AL.-J ohn D. cialIy adapted to cut four rows of stalks at one operation, great facility of performance on this new instrument, Im-
itatlllJli snccessfnlly tberewith a variety of other stringed 

Taylor, Chillicothe, Ohio. This signal has preferably in an I'fi'ective and economical manner. The machine Is Instruments. 
four radial arms attached to an axis to be rotated by an of simple and inexpensive construction, and the several 
electr!e motor, a magnetically operated clutch causing cntter devices are adapted for Independent vertical ad- TIME ALARM BED. -George Q. Seaman, 
one motor to operate two signals, a relay with carbon jt1l!tment, or they may be elevated together, these parts Brooklyn, N. Y. This Is an Improvement on a formerly 
contacts controlling the motor and magnets, while a being so arranged as to require the assistance of bnt one patented invention of the same Inventor, for a bed of slm
lamp hAving lenses and mirrors is arranged to give t.wo sep- operator, who adjusts them from the driver's seat. pIe and durable construction, and so arranged as to cause 
arate .and distinct visnal signals. This revoluble signal HARROW.-Hope H .  Tigner, Stinson, I 

the occUpant to roll out of bed at a predetermined time. 
is �ged to eclipse the light beams In alternation, and Ga. This harrow has a solid co . ted back formlu A pivoted bed bottom is co�ected at Its free end by 
to be more plainly visible and make a wider distinction 

rrnga . g ropes with a drum removably Jonrnaled In the ends of 
betweeu the indication- of danger and •• 'ety than is ordl-

steps, with a row of blades upon each of the steps, the the bed the drum forming a side for the bed and being • .... blades of one row being curved In an opposite direction ' . 
narily made, the signal being controlled by a strong and to that of the blades In the row next to it, the bladeil I arranged to drop out of Its supports In the head and foot 
effective current. thus being In serpentine order from front to lear. ' The at the time for which the alarm is set. . 

THE PROPULSION OF VESSELS.-Wil- Implement is especially adapted for smoothing land, . QUILTING FRAME.-John P. Banker, 
lIam H. Witte, Long Island City, N. Y. This Invention covering small grain, and pulverizing clods. It is -very I Honey Grove, Texas. This invention relates to quilting 
provides a positively working, easily controlled appara- light, and weight may be placed on the · back of the frames In which a track Is provided from which the quilt
tns, not liable to get ont of order, for propelling vessels, plate when necessary. Ing frame proper Is suspended, and means provided for 
by means of pistons, moving in open.,ended pipes extend- GRAIN EVENER FOR HARVESTERS.- tilting the track to facilitate runuing the frame longitudl
ing loDgitudinally beueath the vessel. Mechanism is Frank C. Almont, Sibley, Iowa. This Is an attachibent nally In both directions, and the improvements Include a 
provided for automatically raising the pistons from the which may be placed upon the platform of any self- novel means of supporting and tilting the track. 
pipes at one end of the stroke aDd Inserting them In the biuder, to bring the straws of grain evenly to the en- WASHING M A C H I N K .-Thomas Mc
pipes at the opposite end of the stroke, the Impact of the . trance of the elevator, acting also as a picker or cleaner Orossan, Wlnuipeg, Canada. In this 'machine a cylinder 
pistons on the water and the jet or current Issuing trom to dislOdge fine grasses and rubbish liable to accumulate contalnll)g the clothes and water revolves npon hollow 
the pipes both operstlng to propel the vessel. at the rear edge of the sickle. A separate vibrating axes or tubes, and the clothes are raised out of the water 

MARINE VXSSEL. -"-Sebastien Lacava- evener bar is arranged parallel with and between the by shelves until they fall by gravitation and the water is 
lerie, 6aracas, Venezuela. This vessel has conical bow sickle and apron, the motion of the bar being controlled poured upon them, corrugations In the interior of the 
and stem portion. connected by a depressed keel, and, 

l!y guides at1'.!t:.ched to the front frame bar, while It also cylluder causing the clothes to continually revolve upon 
between the bow and stem pottions Is sUspended a main Me a loose drag connection with the sickle. themselves, thus efi'ecting a thoroilgh cleansing. 
cylindrical body, Incased by a revoluble I!Cl'eW extending KITCHEN CABINET BIN. -. Frank E. 
its who,le length. Access is had to the interior of the 
vessel iIlrough lnanholes, and the vessel is designed to 
attaln ·im extraordinarily high rate of speed, to be pr0-
pelled below the surface of the water If desired, and to 

lUl.eellaneon.. P'POOI, Brandou, Texas. This device, styled by its in
ventor the .. Lone Star," cabinet bin, Is del!1gIled to form 

RECOIL OPERATED FIREARM. -Frank 

I 

an ornamental and bandy piece of kitchen furniture,

. 

h
. 
av

Wackermann, Pittsburg, Pa. This Is a magazine gun, Ing compartments for fiour and meal and sieves so 
with the magazine beneath the firing harrel and having a arranged that sifted fiour will be supplied, or a mixture 
sprIng-presped follower, the breech block being held to of sifted fiour and meal, In such proportions as may be 
slide in an extension of the firing barrel, while a loading desired. The fionr and meal are sifted without handling. 
lever beneath the breech block acts as a check on the The bin also has compartments to hold rolling pin, 
cartridges In the magazine. A lock latch Is adapted for bread pan, cake monlds, etc., with shelves for spices and 
engagement with the breech block, in which is contalned seasoning, egg beater, nutmeg grater and a variety of 
a firing pin, and the trigger has actuating connection with other articles. 

be used advantsgeonaly as a torpedo boat. 

Rallwa" Appliance •• 

CAR COUPLING.-Victor Brett� Bangor, 
Me. This Invention provides aD Improvement on a for
mer patented InYent'on of the same inventor, for a coup
ler of the class known as the double link and pin type. 
The drawhead is sprlng-supported, and has a slight slid
ing movement beneath the car, and It has pin openings 
over oue of which Is a casing In which is located a sprlng
controlled conpllng pin adapted to drop at its free end 
through the casing slot, while a trip lever Is adapted to 
elevate' the pin and operate It during the coupling pro
cess, means being also provided for drawing the pin 
from the pin opeuings. The device is of durable con
struction, and with such a conpler the cars may be auto
matically coupled. 

SAFETY CAR FENDER.-George Q. Sea
man, Alexander Wnson, and William Jones, Brooklyn, 
N. Y. This fender comprises a longitudinally-yielding 
frame, with the tnner end of which Is connected a lever 
pivoted to the car frame and connected with the brakes, 
and a180 connected by a lateral arm with the grip. A 
person struck by the fender is received thereon with 
but slight shock, and the car is at the same time auto
matically stopped. 

the breech block, firing pin and loading lever. When the 
magazine Is empty th� cartridges may be placed directly 
in the firing barrel,' thus making an efi'ectlve single 
loader. 

HEATER, COOLER AND VENTILATOR. 
Emil F. Rnehr, Vienna, Austrls. This Invention pro
vides a combination apparatus, more especially designed 
for nae In dwellings aud other buildings, to snpply pure 
air, cooled or heated. It consists principally of a central 
boiler surrounded by water compartments and in commn
uication therewith, whlle an air supply pipe discharges 
Into the lower end of each of the compartments to force 
the air throngh the water to wash and purify it and 
cbange its temperature to that of the water. 

AIR PUMP FOR FORCING BEER.-John 
L. Steitz, Cbicago, m. An Improved air compressor, 
simple and durable and very efi'ective, has been devised 
by this Inventor for automatically forcing beer from' the 
keg to the faucet, the compressor being driven by water 
nnder pressure, supplied by connection with a pipe such 
as usnally affords the water service. The air snpplled is 

Mechanical. passed throngh an Ice box, and when any beer is drawn 
the compressor is automatically and continuously operated SCREW SWAGING MACHINE. -Jules Le to restore and keep up the pressure of cold air on the 

Blanc, ,Paris, France. This is a machine whereby pieces beer in the barrel by which the liquid is forced throngh 
of metal are rolled between two segmental parts tnruing the pipe to the bar. 
In opposite directions in such manner as to form screws, 
bolts, rods, monldingB, shafts, ete. Combiued with two HAME T UG. - James W. Rookwood, 
concentric segmental die holders monnted on parallel Jerico, Mo. This Is a device adapted for either single Ot 
shafts jonrnaled In stationary bearingl! held at an nnva- donble harness, one which does not necessitate the pnnc
riable distance from each other Is a counterbalanced turing of the tug. the trace being adjustable thereon with
work holder held loosely on one of the shafts. The ar- ont holes in the trace, and It may also be connected with 
rangement permits the iron scales to fall away. while and adjusted vertically on the back band of the harness, 
allowing the tools to work eqnally on all parts to shape to snit horses of all sizes. It has an elongated body with 
a piece of mstal during a fraction of a turn of the ma- transverse slot, a leaf hinged to the body having a tongue 
chine. ' projecting into the ;iJot, while a trace head Is secured to 

the body in front of the slot, whereby the leaf wnI be 
TUBE CUTTER.-John F. Beck and Ju- held closed by the trace. 

lIus-W. Konlms, Grand Rapids, Mich. This cutter is WINDOW OR DOOR FRAME ATT A CH-guided and mounted to swing iu a mandrel, on which Is "'>-
fnlerumed a lever engaging the cutter at Its free end to IBNT.-John D. Johnston, Newport, R. ' I. This inven-
impart a swinging motion to It to cut the tube. The de- tion relates to means for secnring storm sashes, screens 
vice Is composed of but few parts, will not get out of and outside blinds to window and door frames without 
order easily, and operates rapidly to cnt a tube without marring the stop beads or strips, the fasteuings being 

. much exertion. conveu1ently applied. A tongue in the form of a -fiat 
plate is pivoted In a casing having a slotted face plate, 

NUT LOCK.-Aaron C. Vaughan, Rock- and the attachment is fitted in mortises In the outside 
ford, OhIo. This device consists of a divided spring rinK stop bead or casing of the frame at each side, the face 
havlng'one of Its ends extended past the other aud project- ' plate and tongue normally lying finsh with the tongne. 
lug beyond the circle of the bolt to give a bearing for the To secure a storm sash or screen in position, the tongue 
wrench, while Its other end Is bent or curled Inw . i'dly is swung out and secOled to the sash or screen frame by 

PATTERN FOR DRAFTING GARMENTS. 
-Della Ryan, Owosso, Mich. This Is an adjnstable pat
tern in which the frontJllece has at its front edge an ad
justable chesi piece composed of sections pivotally con 
nected together at their meeting ends, and connected piv
otally with the body of the garment at their opposite 
ends. With this pattern a convenient enlargement or re
duction may be eIfected in the direction of all measures. 
The other portions of the pattern, as the under arm 
piece, the side body, the back piece, the sleeve piece, the 
skirt, etc., are also formed In sections, with slidillJli and 
adjnstable joints or connections, so that the pattern may 
be adjusted In all directions to suit the shape desired. 

DESIGN FOR ORNAMENTAL METALLIC 
WBAppxR.-Leopold Kshn, New York City. The body 
of this design comprises a central circular figure and ra
dially extending arms of open work simulating a lace
like structure. 

N OTX.-COpjes of any of the above patents will be 
furnished by Munn & Co , for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND Pl1BLICATIONS. 

SANDOW ON PHYSICAL TRAINING. 
Edited by G. Mercer Adam. Pro 
fusely illuRtrated from Life Studies. 
New York : J. Selwin Tait & Sons. 
Pp. xvi, 244. Price $8. 50. 

Eugene Sandow Is conceded to be the strongest man, 
phytllcally, and the most symmetrical, In the world, and 
this book gives, on his own anthorlty, his simple method 
of physical edncation mid his views on the pbysiology of 
gymnastics, the function of the musclet', etc., together 
with a comprehensive biographical sketch, in which is 
noted many of his marvelous feats of strength. The 
book is also one of the most sumptuous works ever 
published on the subject of athletics, being printed on 
extra heavy paper, with wide IIl8.l'glns, embellished wilh 
marginal mUBtrations ; but Its greatest value lies In the 
fact that Its subject matter is presented in a way likely to 
be of solid value to every' man and woman, and every 
yonne: person of either sex, who comes to Its pernsal with 
any Intelligence whatever. HIs sytltem Is simplicity 
itself; It calls, not for abstinence, but rather for temper
ance In everything. The basis of It all is _1'Ic ; ,  never 
too much work forthe whole body, or any set of muscles, 
but the work must net !)e fitfu.! ' Qf lp.�tWnt i It lD,ust 

, [MARCH 3 1 ,  18<)4. 
be steadily continued, and alwaytl up to a nearly full 
quantity of work before resting. Sandow Is now f¥l 
ye&nl old, but at the age of 10 he was by no means a 
strong boy, although healthy and well formed. Among 
the chapters of especial value are those on hygienic and 
medical gymnastics, ejercise and the bodily functions, 
the chief musclel!, where they are situated, and what they 
do, with fnll pictorial 'explanation, as Is also the case 
with the concluding chapter on the most profitable ex
ercises. 

GOODWIN'S IMPROVED BOOKKEEPING 
AND BUSINESS MANUAL. By J. H. 
Goodwin, author of " Goodwin's Im
I>roved Bill Book " and " Goodwin's 
Practical Instruction for Business 
Men." Sixteenth edition. New York 
City : Published by. the author, 1215 
Broadway. Price � 

This Is one of the most comprehensive and at the same 
tim " most distinctively analytical of any of the treatises 
on bookkeeping or business men's manuals that have 
yet appeared. It shows how to keep books In the sim
plest way, by those who do not make a profession of 
such work, and it also shows a thousand different phases 
of sclentific bookkeeping, with explanations of technical 
details familiar only to experts in many lines of business. 
The head bookkeepers of many of our largest merchants 
are credited with having furnished the author special 
points In regard to their methods. The book Is hand
somely and solidly got up, has a thoronghly good in
dex, so that It is always easy to find luformation on a 
mooted point, and is well adapted to fill the wants of a 
beginner or to ald In enlarging and pedectlng the system 
and methods of the most accomplished expert ac
countant. 

THE STUDY OF THE BIOLOGY OF FERNS 
BY THE COLLODION METHOD. By 
George F. Atkinson. New York and 
London : Macmillan & Co. 1894. Pp. 
xii, 134. Price $2. 

This book relates to the preparation of ferns and de
scribes the formation of their different parts, giving 
views of cross sections and other reproductions. The 
preparation of specimens and their production by the 
collodion method is the characteristic feature, and a 
short bibliography of the subject is given. 
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TABLE OF CONTENTS. 

1. Elegant plate in colors showing a handsome suburban 
dwelling at Nutley, N. J., erected at a cost of $4,500 
complete. Floor plans and perspective elevation. 
A tastefnl design. Mr. E. R. TUton, architect, New 
York. 

2. Plate in colors showing an attrative residence at Pro
. vidence, R. I. Perspective view and fioor plaDs. 
EstImated cost sa,500 complete. An excellent de

· slgn. 
S. A dwelllnit recently erected at New Haven, Conn. 

Perspective view and fioor plans. A nuique 
.design. 

4. A beantiful residence at Edgewater, Chicago, TII ., reo 
cently erected for Clarence M. Stiles Esq. Perspec
tive and fioor plans. 

5. Engravings and fioor plans of a snburhan residence 
erected at Belle Haven, Conn. An attractive design. 
Messrs. Boring & TIlton, architects, New York. 

6. A suburban dwellln2 recently erected at Elizabeth, 
N. J., at a cost of $4,200. Floor plans and perspec
tive elevation. Messrs. Cbarlock & Howard, archi
tects. 

'1. A Queen Anne cottage at Ardmore, Pa., recently com
pleted for Mr. Frank A. Apple. Floor plans and 
perspective elevation. An artistfc design. Mr. J. 
M. Harlan, architect, Ardmore, Pa. 

8. Two cottages at West Haven, Conn., erected at a cost' 
of $2.060 and $2,200 each. Floor plans and per
spective elevations. Mr. Rollin L. Hlne, West 
Haven, Conn., architect. Instructive desIgnS. 

9. A Swiss cottage at Glenbrook, Conn. Perspective 
view and fioor plans. Mr. D. W. King, New York, 
architect. An attractive design. 

10. A Queen Anne cottage at Wyncote, Pa., erected at a 
cost of $4,800. Mr. Angus S. Wade, architect, 
Phlladelphis, Pa. An excellent design. 

11. An attractive residence at Hartford, Conn. Floor 
plans and perspective elevation. 

12. Sketches of John Milton's cottage at Chalfont St. 
Giles, and intllrior view . .  

18. Page engraving, showing the west (main) facade of 
the new German Reichstsg bnilding, Berlin. Plans 
drawn by Panl Wallot. 

1 1 . Miscellaneous Contents : The decoration of the Pan
theon.-A cheap and efficient water motor, illns
trated.-StRmped steel ceilings and side walls, illus
trated. -Waterproof masonry.-Graduated beam 
sliding calipel'l!, illnstrated.-The Jackson ventilat
Ing grate, illustrated.-Iron frame palm honae at 
the Exposition, illustrated.-Mineral wool and its 
uses. 

The Scientific American Architects and Bnilders 
EdItion is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, eqnal to about 
two hnndred ordinary ' book pages ; forming, practi
cally, a large and splendi<l MAGAZINE 01" ABcmTXc
TtTBE, richly adorned with elegant plates In colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGERT CmCULATJON 
of any Architectnral Publication In the world. Sold by 
all newsdealers. MUNN & CO., P!JBl,ISHERs, 

861 Broadway, New York. 
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The charge JOT lnsertion under tM8 hea rt  WI (me lJoaa" a I,,,,, 

JOT each insertion ; about eight 100'1'<18 to a line. Aooer
tioemfJnt. must be rec";vea at publication ojfice IU earill lU 

Thursd.atl morning to appear in the joUowifl,{l week's isB'Ue 
.. , G. S." metal polish. Indianapolis. Samples free. 
Best drying machines. S. E. Worrell. Hannibal. Mo. 
For stone quarry engines. J. S. Mnndy. Newark. N. J. 

Wood pulp machinery. TrevorMfg. (Jo .. },ockPOrt. N.Y. 
Microbe Killer Water Filter. McConnell Filter Co . • BuO'alo. N. Y. 
Pipe frame trnck b88kets. steel and wooden trncks. 

etc. L. M. Moore. Rochester. N. Y. See page 167. 
Steam Hammers. Improved Hydraulic Jacks. and Tube 

Expanders. R. Dudgeon. 24 Colnmbla St .• New York. 
Wanted-A IIrst class patented lock for folding paper 

boxes. Address Boxes. care of Sclentillc American. 
Screw machines, milling machines, and drill presses. 

'rhe Garvin Mach. Co .. Lab,ht and Canal St. . •  New York. 
Centrifugal Pnmps. Capacity. 100 to Ml,(XXl gals. per 

minute. All sizes in stock. IrvlnVan Wle. Syra.cnse, N.Y . 
Emerson. Smith & Co .• Ltd.. Beaver Falls. Pa .• will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Gulld & Garrison. Brooklyn, N. Y •• manufaclure steam 
pumps, vacuum pumps, vacuum a�paratU8, air pumps. 
acid blowers. IIlter press pumps. etc. 

The .. Olin" G88 and GasolIne Engines. from 1 to 10 
horse power. for all power purposes. The Olin Gas En
gine Co . •  222 Chicago Street. Bu1falo. N. Y. 

'rhe best book for electricians and beginners in elec
tricity Is .. Experimental Science." by Geo. M. Hopkins. 
By mail. $4 ;  MUDD & p.o .• publlsbers. 361 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill. 
Foot and Power Presses, Drills. Shears, etc .• address 
J . S. & G. F. Simpson. 26 to 86 Rodney St .• Brooklyn, N. V. 

Patent Electric Vise. What Is claimed. I. time aaving. 
No turning of handle to bring jaws to the work. simply 
one sliding movement. Capital Mach. Tool (10 .• Auburn, 
N. Y.  

Competent persons who deSIre agencies for a new 
popular book. of ready sale. with handsome prollt. may 
apply to MUDD & Co.. Sclentillc American omce. 861 
Broadway, New York. 

Wanted. Bridge '3a1esmen-one for each State In the 
Union. competent to make aales of hrldges and super
intend erection wben necessary. Address, stating age, 
experience. salary expected. etc .• L. B. 1107. Chicago. Ill. 
Patent for sale for the United States. Great Britain. 

and Canada-the Aeberly stall for comfort and cleanli
ness of milk cattle. Agents wanted at 50 per cent com
mission. Send for model. M. Schembre. 396 Van Buren 
Street. St. Paul. Minn. 

r:w-Send for new and complete catalogue of SCientific 
and other Books for aale by MUDD & Co .. S61 Broadway. 
New York. Free on app]ip.ation. 
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A. We recommend.the United States Dispensatory for l and nnaatlsfactorily. 5. If so, how long will it take ? A. Broom. ro�. N. C. Bassett . . . . . . . .. . . . . . . . . . . . . . . . . 6l6,'lOO 
a single work on the subject of pharmacy. Price $8. It depends on the number of cells. 6. How long will the Bung, vent. • Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . �l!.6,= Bung,ng apparatushrr=�� & Marr. . . . . . . . . . . . . . . .  

m For � pra.c�� work on t�e p�actlce Of. pharmacy get 8torage ba�es run the motor ?  A. It depe�ds on their ���:. alfe':'iI�drocarbon burner . . . . . . . . . . . . . . . . . . 516. 
Remmgton s Pharmacy, WhICh we mail for $6. Send number and SIze. 7. Why can not pottery Jars be used Button attaching machtne. Barber & Whitehead. 516,9/iII for our new book catalogne. which describes many works instead of gl""s for gravity batteries ? A. They do not Buttou. collar. Hurst & Rosenbe:1! . . . . . . . . . . . . . . . .. 516,883 
on pharmacy. mailed free on application. permit the solution to be observed. 8. How fast will the Buti�:.sW':e�����:.�.���.��.���.���.���.�:.�:. 6l6,78'1 

(5912) H. W. H. writes : In front of my motor run the boat ? A. Two or three miles an hour . . 9. I g��e .:::,�r�;,�p.Ifi. ¥l!::'toii:::::::::::::::::::::::.: 
bath house on the shores of N8lT8gansett Ba th re ' How should the motor be wound to run from a 52 volt tn· Calendering machlne,.H. J. Frink. . . . . . . . . . . .  . . . . 

. y 
e IS candescent circuit ? A. Wind with No. 25 on lIeld and qamp chalr. ,foldlng. U. A. Fairbanks . . . . . . . . . . . . .  . . 

growing m the water a patch of that sea weed commonly No. 80 on armature. 10. Can the simple electric motor g�:"''l!e�O�!gr.n: & le�n . . . . . . . . . . . . . . . . . . . . . .  . 
known as eel grass (Z08tera marina), which is very an· be made and sold without infringing any patent ? A. Car brake, C. Leac':.. � . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  516,684 
noying. not to say dangerous. It Is submerged, .though Car coupltng. J .  Granvogl. . . . . . . . . . . . . . . . . . . . . . .  . . . . .  680 
not deeply. at low tide. Can you suggest any method of Yes. 8::: :;g�gll�: ti.%.\<::n·:::::.:·.::·:.:::·.:::·.:::·.::·:.: 

9t3 

('xterminating or removing temporarily this troublesome (5923) A. A. H. asks : 1. How is a dry Car. rallway ... P. M. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
eed • A E l ls � 'I f d d II ts battery recuperated ? A. By passing a reverse current & Car. street. r. M. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w , . e grass gene" .. y oun on mu a Cars. awning or curtain for open. E. T. Burrowes. 

or where there Is a loam bottom, shallow at low tide. dry battery may be to some extent.recuperated. 2. What Cars. combined reinforce dash post and grab-han-
Scraping the grass and roots ashore and placing in the Is meant by the depolarization of a battery r A. The reo car���f�:in';: �����oie·:::::::::::::::::::. ::::::.' : .'  nt= 
compost heap Is probably the cheapest way or reo moval of hydrogen from the carbon plate Is generally the 8:::t�3

�: �:�� ��I��'j)�iZ:. ����.�: : : : : : : : : :  m= 
movinJi: it within a hundred feet from the shore. This action. 3. Is there any gnnpowder which makes no noise Case. See Bookcase. 
can be done in many places by a drag scraper and horses at the time of explosion ? A. No. 4. What parts of sul· 8:ri�������i�11�<;,"d:r�n 1,ure��'t'i:::: Xl� 
hitched to a tow line running tlIrough a snatch block phuric acid. nitric acid. and glycerine are mixed to make CataPuI� C. B. Trumble . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 516,862 
anchored on the beach. Otherwise dredging Is the only the most explosive nitro·glycerine ?  A. A mixture 8R::�·seat'. �r:Ior"�:lf8 o��;a!�::rior. D. M. 
recourse. There Is no way of killing the grass in an of strong nitric and sulphuric acids in considerable ex· Sinclair . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  . .  
open tideway. cess is used. 5. Where can I get OlOme antimony ? At 8tFm�������'i:':lo���".%�"ill�: . .  ���::: ·. : : : :  

(5913) T H A rt h b 
what temperature does it melt � A. Address Qneen & Chuck. drill. C. G. Elmall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . • • says : pa y ere a out Co . •  Philadelphia,Pa. It melts just below a red heat. ChuCk. lathe. F. J. Feldt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

getting a launch built to order proposes to run two 6 inch 8pg�il;r;i�· �::::�.z��·s;.cb;.:·::::::::::.:·::::::.: :  
tubes through from bo w  to steru half way between the (5924) W. W. asks for a formula for Clay feeder. M. F. Williams . . . . . . . . . . . . . . . . . . . . . . . .  .. 
keel and side of hull. His idea is that the water passing calculating the thickness required for the ends of a heater 8�t�b�Pi'r'tg���bJ�s?iiv����: 'Bri,ghiiDaii: :  516,6tO 
tlIrongh the tubes will diminish the resistance caused by say 80 inches diameter to carry 100 pounds pressure, of Coln-CO!'trolled machines. means for protecting 
displacement of water at the bow. A. The tubes will cast iron; and likewise for wrought iron. wlthont stays. co�t'i���\�� yg::I��J��: tc�J'J=e::: : : : : : : : : :  �U: 
not give a free run of water from bow to stem. Their I have tried to find a rnle for this. bnt bave been nnable Commutator. E. it Francis . . . . . . . . . . . . . . . . . . . . . . . .  . .  
friction surface Is larger in proportion to the area of to get one. A. There is no IIxed formnla for nnbra.ced �::::�t:t�� :;g:::::;t���O?N�·.J:.I::,;r: : : : : : : : : : : : : :  
water 1I0wing tlIrough them than for an outside surface. heads of tanks or boilers. The form of the head. whether Commutators for dynamos or motors, constrnct-
The weight of the tubes and water adds to the draught of IIat or arched. and the method of fastening, is a general co�s�e T��� . iUiii; iDiUiiii.ictiire . iii ' BiUiie; 6l6,846 
the boat and thus compensates for any relief to outside index in regard to the thickness of plates fOr heads. A con'ir��';.�=::,:?�.iilel:·E:D

:Pries'i
:::

:::
:
::

::
:: �m 

friction ; besides, they will be an encumbrance and a head of wrought iron or steel, if raised or bumped and Conveyer. J .  H. Franklin . . . . . . . . . . . . • . . . . . . . . . . . . . . .  516,'102 
nuisance to the occupants. fianged for riveting to the shell, need be no thicker than 8�le�:e�:;:nM:ec�I::�Hulett . . . . . . . . . . . . . . . . . . .  516.8M 

(5914) L. H. C. asks : When was the the shell. If the head is to be llat and bolted to a llange COP{.,����SOf��!�U�'k.'¥'r'im . . �� 
. .  
�������� 516,� 

on the shell. it should be 50 per �ent thicker than the C t J La 516,76'1 steam whistle patented or when IIrst used ? A. The shell up to 36 inches diameter. and above 75 per cent c�IT�n conv��er; ·i>iieiimaii;i ·.eed;·F: ·(CGam; 
steam wblstle W88 invented in 1826 by Adrian Stephens thicker. Cast iron heads bolted to lIanges on shell should mons . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . 516,733 
In England. It was at IIrst used on safety valves as a be dished, and three times the thickness of the shell for 8�=tl::. ���g':r :u�i,£;�k . . . . . . . . . . . . . . . . . . . . 516,984 louder signal, when blowing olI. They soon after came sizes of 80 inches and under. four times the thickness up Crane. hydraulic, F. V. Matton . . . . . . . . . . . . . . . . . . . . . . 511.001 
into general use for other purposes. There are many to 48 inches. ��� =��: �i;,:A!.��::::::::::::::::::::::: nt� 
American patents for the various forms in which it has Cnrrents. means for regulating alternating. E. 
been constructed during the past 50 years. (5925) L. M. asks : How can a canoe CnJ���·:;,�uiatlii,;:of i.iieniaUiig; iiCT'boiii.oii.: 

(5915) M. McM. writes : W. S. says the =k� �:e=��!:;h�:t :: ��o::��a:k,
h�:� g:,��r..���!%r·o¥.ra'tiiig·siove:iiCD.'N�iii;j. 

pressure on the �lide valve of an engine Is equal to the simply large enough to let It 1111 with water. A. When Er�;,��':,';::.il�1.1ir...;f.���::::: ·. : : . : : :6i6;752to 
given pressure per square Inch on the entire valve. I D!splay rack with adjustable arm. M. S. MelZer . . . 

claim the pressure Is equal to the given pressure per inch the wood Is thoroughly dry try if varnish will not IIll the 
El��:::!.!'�':tdiiie· fa' �nargk

m
ear ·C·h·l·n . .  e·.·G 
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B 
. . IaJ . .  n . .  e . .. ·. ·.·• cracks. If this Is not enongh, then pntty them. The - 'Yl 

on ' the area of the port that is covered less the back pres· . 
od Ditching machine. J. W. Hnmphreys . . . . . . . . . . . . . .  

sure from exhaust. A. The pressure on the valve Is 
varnish will give the putty a go hold. You may mix a 

B��!.e ����;.� . .rri:r
�nnett . . . . . . . . . . . . . . . . . . . .  _ . .  

little varnish and red lead with the putty and color with equal to the steam ?hest I?ressure on the whole area of yellow ocher or nmber. as may be necessary. if the canoe ���Ig�::'t.,"t�!:i�, �'. J.r�=�·:::::.i;iO:71i7; 'C;i6,768: nt� the exhaust cavity, mcluding the exhaust Jap. If any,less is of natural color. As a temporary cure for a leak, 808p Dye. red tetraoo, J. J. Bra.ck . . . . . . . . . . . . . . . . .. 516,756, 516,759 
the back pressure of the exhaust. is sometimes used. EarJ?��'1:�;�I.�I�� •. ����.I������.��.�������: 

(5916) A. E. B. asks for the way to (5926) G. W. G. asks the origin of the ID:��� �f.ft�f���ro���;���in"rilE�W.dlioo:·jr:: :  
make an lEolian barp. A .  Simply stretch catgut strings Eleclr�c eleva�r.· R. Watson . . . . . . . . . . . . . . . . . . . . . . . . 51 
across a board with batteus at each end to serve as term " journal." as applied to the bearing of a shaft; Ele�a�.����.'�� . . ��. �.����:.�:.����: .�: .?: .�� 516,792 
bridges. This may be elaborated to any desired extent. �s:.:�..!!;:. :�e

!�:':':the �� a�:r:';;::�; ID��i� ����:���·J���fg����: .�. �?�5ii;;9iil: �ltm See our SUPl'LEJIl1INT, No. 483. in a bearing or support. is also used In the French. �l:��� �g���: f.·:u�I���: : : : : : : : : : : : : : : : : : : : : : :  m:� (5917) N. J. M. writes : Suppose a 1 Spanish. Portugnese. and Italian languages with the ' E1ectr!c motors. alternating current. E. Thomson 516,849 
Inch diameter piston making a l inch stroke. lifting IJ1l same meanmg. It is derived from the Latin "diurnaJIs, " Ele�:l§l�.3}g�us:�������. ���.� . .  ��.���. ���: 6l6,661 

t pounds (lowest presl!QJe) 40 strokes per minute . . . If the dally. and " dlnrnIs." belonging to the day. It is very Electric motors, starting and controlling device 
power be supplied by compressed air pumped Into a reo old. and may have been applied from the motion of a Ele��.;'8e�::1l::1t·E:ii.'ii:iiowie;,·. :·:::::::::.: : : :  Xl3:1!fl 
servoir, by an ordlnariJy strong person. with as large a jonrnaJ resembling the idea of the revolution of the earth EI«1r��. ������.�

i��: . �:'��� . . ��: .�.' . . �: . �i.� 516,886 
HINTS TO CORRESPONDENTS. 

NalDes and Address must accompany all letters. or no attention will be paid thereto. ThIs Is for our 
Information and not for publication. 

ReCerences to former Iirticles or answers should 
give date of paper and page or number of question. 

Inq uirie. not answered In 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. 

Bnyers wishing to purcbBSe any article not advertised 
in our columns Will be furnished with addresses of 
honses manufacturing or carrying the same. 

Special 'Vritten InCorlDati o n  on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Scientific AlDerican S upplelDent. referred 
to may be bad at the office. PrIce 10 cents each. 

Boo�s referred to promptly supplied on receipt of 
prIce. 

Mi=k�s
o�el!t!'i!t�xaminatlon should be distinctly 

(5907) E. C. L. writes : I have two % 
horse power C and C motors marked � volts. 20 am· 
peres, also 10 cells storage battery, said to represent 200 
ampere hours. Is it practical to connect the two motors 
on same shaft, and if so, would I get M: horse power. and 
if so, how long wonld the motors rnn with full load ? A. 
Pnt your cells three in series and three in parallel, leaving 
ont the odd cell. You can put both motors on the same 
sbatt. The cells will run it at 20 amperes In each motor 
for 15 hours. 

(5908) W. C. F. writes : I have tried reo 
peated! y to light natnral 288 with an automatic 1Ixtnre. 
but cannot do it. I have a good 10 Inch spark coil and 
have used as high as 10 LecIanche cells, and fail to ignite 
the gBB, although the lIxtnre tlIrows a good spark. What 
is the tronble ? A. The trouble we presume Is in the gBB. 
which Is probably of a low grade and bard to Wtite with 
a simple spark. 

(5909) H. W. P. asks : To what depth 
can a diver, eqnipped with most improved dress. de· 
scend and work in the ocean ? A. 90 to 100 feet Is the 
deepest that divers can go with safety. 2. What is the 
pressure at following depths in ocean-l00. 200, 300. 400. 
500 feet per square inch ? A. Tbe pressure Is 0'433 of a 
pound per square incb for each foot of descent; 100 feet 
Is 43� pounds. 500 feet is 216 pounds. 3. Who is the best 
diver at present day? A. There are many divers along 
our seaboard that can work at the greatest safe depths. 
4. What are the main obstacles to a diver descendinl( 
500 feet ? A. Tbere Is no obstacle in going down 500 
feet. The trouble Is in getting back alive. The armor 
and hose would collapse. 

(5910) D. S. D. asks : 1. Where can I 
find directions for making a Wimsburst electric machine? 
A. We refer you to our SUPPLEMENT. Nos. 548. 647, 914. 
919. 948. 2. Does the permanent magnet in an electro
magnetic machine lose any of its power by use ? A. It Is 
apt to gradually deteriorate. 8. Are there magnetic rays 
in the solar spectrum ? If so. in what color. and what 
intensity are they r A. No. 

(5911) K. says : What is the first book 
necessary for one to get, wishing to study pharmacy r 

pump as would be most practical to stand on the 1I00r, in a day. Electrical transformer. E. Thomson . . . . . . . . . . . .. . . .  516;850 
nsIng both hands, how much time wonld be used to Electricity. transmission of. J. P. B. Flske·516.8OI, 

516.805 
snpply enough compressed air to keep the machine in Elevator. See Electric elevator. 
motion two hoursr Abont how large a pump com. TO INVENTORS. Elevator. W. M. Frisbie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,9I'l' 
pressor wonld be most practicalr Is a leather expansion I fAn exper!
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tlon Ele(;�'lio��.�·.����.��.������ .���'. ��.�l.�y � 516,696 
. •  0 more an one un r OU88ll app lca IOns or pa- Elevator shafts. dour mechanism for. CroO'ord & PISton, snch as Is used m bicycle tire mtiatmg pnmps. a tent. at bome and abroad, enable us to nnderstand the Bardsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 516,699 

good form for 1 inch diameter pi.ton mentioned r Would laws and practice on both co!'tlnents. a,nd to possess nn- Engine. See Rotory steam engine. Steam equaled facilities for procUrIng patents everywhere. A engine ' good tin be strong enough for reservoir mentioned ? A. syn'!psls of the patent laws of the Unlte� States and al\ Engine indicator attachment steam W. 
Yon will require a double acting air pump 2 Inches dlame- f0'11gn clo::g may b� had tn'tpp�catl'i':' anr�ersons Houghtalln� . . . . . . . . . . . . . . .  ; . . . .  : . . . . . . . . .  . ' . . . . . . .  517.006 
ter. 5 Inches stroke with crank and balance wheel to ��P,.';, inVIt':,�ecJ:r ��e f� �gl:' �mc:r tor ��:.,':." Envelope macbme, C. H. Heywood. 516,810. 516,

811, 
51 813 

make the work �y with which a man can comp�ss WblC
l
b arfe 

1!'I�tl lnfaccordand cectl
wlth

th
the

btlDll 
es andAodurd ex- Envelope macbine elevator. C. H. Heywood . . . . . .  Ii1 , tens ve &C1 1 as or con u n.g e us ness: reS8 Envelope, safety, W. R. DaJes . . . . . . . . . . . . . . . . . . . . . . 

enough air in ten minutes to run the engine two hours. MUNN & �o .• �mce SCIENTIFIC AMERICAN. 361 Broad- Ether. making. Krall't & Roos . . . . . . . . . . . . . . . . . . . . . .  . 
Any compression pump of the proper size as above will way. ew or . FatM��gar..'��· .�.������ .��� . . ������ .. .  �.'.�.: 516,7611 
do the work. The leather expansion piston Is ('xcellent. Feed box. J. H. Denison. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 922 
Tin in small cylinders is strong enongh for the air tank IN D EX 0 F INVENTION S �:�: :::��h{:,�wrre�/t�J��lii::::::::::.;:::::::: and should be capable of 10 pounds pressure per square Fence wire. hralded. J. B. Cleaveland . . . . . . . . . . . . . . 
incb. 1.I'0r wbleb LeUen P.tent 01 tbe �1���.� .. :�:.r

l/G�L�o;��� : : : : . : : : : : : : : : : : : : : : : : : : : :  516,898 

of ��1��IE!�!· !;R::t�� :F!!:�r �S�: United S'.&e. were Granted R�t;��it������.�����:.�������:
·
����.

·� :��: 
auswer to C. F. M. (5817), who asks how u: make a m� f:t!g�.i;by�<g!J':s.i,;foriC:::::::::::::::::::.' : :  �M: 
spark coil, yon say : " Make a  bundle of iron wire J1l inch March 20, 1894, Flower bolder for buttonholes. J. F. S. Wallaoo . . .  516,9M 
thick d 8 . h I W' d ' i . Foldlng.seat. portahle. J. R. R. Morford . . . . . . . . . . .. 51Q;895 an mc es ong. m It w th No. 22 WIre to a Fruit jarkw. G. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 5l6,781 
total dlameter of 2 inches. "  Does it make any dilIerence >i N D  EACH BEARING THAT DATE. Frn!t PIC er. A. C. Hedden . . . . . . . . . . . . . . . . . . . . . . . . . .  516,8S9 

what size iron wire you use r Do you wind the No. 22 ���p.:�:e�¥e�J: .f.'1�rer: : : : : : : : : : : : : : : : : : : : : : : : : :  �lt� 
wire directly on to the iron wire ? What kind of a No. (See note at Bnd of list about copies of these patents.] 1!'��:'io��I'i.gB��c�:�oa�ft��I:n�U:.��r� 
22 wire do you use. i. e . •  is it a single covered or insulated ing tnrnace. 
office wire ? Is No. 22 any better than No. 14 ? A. Iron 1�f.Y���k:'.ft� 1���W:ar.;s�pr��r.�iiiil'ti-iii; 

516.961 ��::;:: gne'¥�t'¥i.�Kiiiei>fei::::::::::::::::::::.: g 
wire not coarser than No. 15 Is to be recommended. Com. J. D. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617.001 Game apparatus. W. J. HIlII .. . . . . . . . . . . . . . . . . . . . .. . .  
mon �tove pipe wire Is as good as any. Wind directly on fa��';fi!'i'�bJ!':{C-:·Jf.·F�ITt�;.way: : : : : : :  : : : : : .' : : : : Xl:l:= g������::::og· m��c�� W: L: ·joiiDiion.:: :  
th� �n wire, usin? single or, better, double covered mag- Air \t�'k';.����::��·a'�����.�� . .  ���. ��I�����.�

.. G88k�f.���� . ��� . ��� . .  ����� . . 
��: �: . . �: 516.865 

ne WIre. No. � IS better than No. 14. 1i� �=:: �: \\\!�Wiff.oii: : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�ec��.:i':!�
e
�;,�ic:.r���.I\l:iidY:::::::::::::::::::: a 

(5919) K. G. K. asks (1) for the process Alarm. See B8""lar alarm. 516 708 ��:g: �roe:;,iIn�:-..�gg'ne:·j : ·ii: HeaiheriiIgioii:: : 516,'IOi of testing gBB meters. such as IS used by most large com· 1�g�gi:��'ii. i!b.:�?���.�: : : : : : : : : : : : ·. : : : : : : : : : : : · 51S;866 Grate bar. F. P. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 5 
panies. A. A known quantity of gBB from a graduated Armature for dynamO-electric machines, L. Bell. 516,794. Gravity battery. L. F. L8l'Y . . . . . . . . . . . . . . . . . . . . . . . . .  . 
gBB holder Is passed tlIrough to determine iUl accuracy. Ar����':J:'��. ��a������� . . ����I��� •. �'.�: 516,837 �=-e�o�htt�g:i!'��ciia;.e·::::::::::::::::::::.: : 
Gas is also passed tbrough very slowly. to test whether it Armature for Induction motors. L. Bell . . . . . . . . . . .  616,795 Handle. H. A. Hirschfeld . . . . . . . . . . . . . . . . . . . . . . . .. . .  . 
passes any without registering it. 2. The internal work· 1�:����: �p;gfn�j: ¥�g:;;.on·:::.:·:::::: :·::.: : : :  gl�= 1I���ie"l.'A�got,:;'�d.�·.�·.���: : : : : : : : : : : : : : : : : : :  
ing of same. A .  It works like a steam engine. Bellnws L"fe tl�e:'J���r"���a:iretcher. D. D. Tierney . . . . . .  516. 712 1I:n,�:nl��:::;,gy�: if. \.  ��::;. ill: : : : : : : :  represent t.he piston and cylinder. and slide valves dIs - Balin" press feeder. D .  J .  Overholtzer . . . . . . . . . . . . .. 516.727 Hatchet. J .  C .  Scale . . . . . . . . . . . . . . . . .  ",�; , . . . . . . . . . . . 
tribute the 1I0w of gas. I:re.::�t�!'�r!vRy l.'i.����;�us . . . . . . . . . . . . . . . . . . . 516.690 1I���::�1��:' �:t"oh�ir�iI.�?��.a.���':?:: 

(5920) H. B. asks : How do you counect Bed brace. W. A. Watson. Jr . . . . . . . . . . . . . . . . . . . . . . . . 516.955 Heating witb lIquid fnel. means for. A. Harmutb 
two Bell telephone receivers so as to use one as a trans- ::rt [;':1�1::e::G����:�;;o,;·::::::::::::::::. ::::.:: gl�:� ���:'tf. 'W�'i'i�tril����: �:. �'. �.���l.����.:.: 
mitter and one as a receiver ? A. Connect them in par- �l��l: t':� �TrJ: :"l' B���PJier: ' : : : : : : :  . : : :  : : : : : :  gl�� ���::h��e:.r:. 'F.P�I::-:':u��:;-f�·l:·. ����.::::::::.' 
aIlel. Bicycle mirror attachment. K. �'. Bucherer . . . . . . . .  516.910 Horseshoe. nailless. J. C. McCollum . . . . . . . . . . . . . . . .  Bicycle Prorulslon "earlng. M. L. Jacoby . . . . . . . . . .  516.933 Hydrocarbon burner. E. G. Mummery . . . . . . . . . . . . .. (5921) E. H. B. asks : 1. I have a Blcycle too bag. J. A. Hunt . . . . . . . . . . . . . . . . . . . . . . . . 51l�724 Ice cream freezer, J. S. Stidham . . . . . . . . . . . . . . . . . . . . 
quantity of metallic gold which Is adulterated with ,ome �lr.iJIgp'!��r�:o;;·I.·:.��\��::::;·::; ::::::. i\�m l�'it=�g = g�:r,T�e\·n�i:.t���nck (r) . . . . . . . . .  . 

foreign substance (presumably arsenic) which renders it BoIWasJ!�I�':?
omotive boiler. Steam boiler. ��:.linle:�::I��uslr:-.Scbeerer . . . . . . . . . . . . . . . . . . . .  516,841 

brittle and immalleable. What Is the best simple method Boller cleaner. A. ScheU . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516,!129 Iron ore and mating aame. agglomerated, R. H. 
of freeing the metal from its impurities ?  A. Melt with ��U: �: �t'i!:: t tw�':.��:: : : : : : : :  ::5i6,97': &1��1 Jar.SSCe'!,eVniii ·jar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 516,710 
borax and sodinm nitrate. 2. In a �c lantern or Bone cutting machine. C. H. Farrington . . . . . . . . . . .  617.000 Joint. See Rail jOint. 
stereopticon should the convex surfaces of the condensers Boo

ii.
b
A�\t,1f�����.� �.�� .���I�� . .  ������?��. ��: 616.!178 �:��ef���c�n"J'J'w�: J!,��. for' ioweliiig:' t: B: 516,991 

be mounted any exact distance apart ? A. No; tbeo. Bookcase. F. H. Sheridan . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  516,774 Mills . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
reticaJJy they may be any distance from each other. ����Ie �:'l':[iet;·b�·x�°zt�ii 'bOX: ' . . . . . . . . . . . . . . . . . 516,726 l�ifrin� in'!c'la�!�ne: BOsi: : : : : : : : : : ·. : : : : : : : : : : :: : : : :  516. 

(5922) H. H. asks : 1. Can a 16 foot boat BoXC:!:'::rI��?I�� . .  ��:. ������' . .  ��?I���� .� 6l6,709 I�ml�� �::;���:S�l=�! �o�:����; :Ci>: 516, 
be run by the simple electric motor, 641 ? A. Not well ; Box partition. J. M. Leaver . . . . . . . . . . . . . . . . . . . . . . . . .. 517.007 Hemphill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 6l6,'723 
we do not advise it. 2. If so. can It be rnn by storage bat. Bra::'aI.£ee Air brake. Car brake. Vehicle band Knob attachment. T. R. Bird . . . . . . . . . . . . . . . . . . . . . . .  516,900 

B k H B I 516,912 �:;:;,�.a��l'e':1ngct�e:.���.�.�:::::::::::::::::: �l::= terIes r A. Storage batteries are the only available ones B�k:' aK�r'u:gva;,uuiii i.uiOiii.iii';:J': Gresham'. 516,863 Lamp. alternating electric arc. E. R. Knowles . . . .  516,822 for the purpose. 8. Can the storage batteries be made 1 Brake 8 08, W. n. Sa<gent . . . . . . . . . . . . . . . . . . . . . . . . . . . 5W,992 La'W'u::"�t �a8��url�� . .  ����' .. ��������t:. �IW by an 8lD8tenr ? A. We do not advise this either. 4. Can ll�: �:?�"m!g�:es:tt..,'I::ni; 'i.: ·P.iiie;.;;on: ��= Lamp. electric arc. E. R. Knowle .. . . . . . . . . . . . . . . . . .  516,826 they be charged by gravity batteries t A. Very siowly Brooder. chicken. J. C. Nicholls . . . . . . . . . . . . . . . . . . . . .  616,!176 Lamp. electric arc. Knowles & Park . . . . . . . . . .  ; . . . . .  016,825 
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206 J,itutifi, �lUtri'JI. [MARCH 3 1 , 1894. 
I::� :��'lih:�a':i':,t?maf��: f,jc=:i�:i; '6: M6,868 Urn, compartment. A. W. Meyer . . . . . . . . . . • • • • • • •• . .  516,938 ' 

W. Demmlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,8(!1 �:l!� bi':,!;·f�� .. Ij��i:x �1���:rcfl�g· ·eiiKin.;s: 616,668 

t::::�: :�:;:���:g��; �: ������ : : : : : : : : : : : : : : :  : : : gl�;= Val��� :lc� .!.s\'i.�o��ice for: (};".(." Towei::::;:: gl3:m Lamp. incande.cent electric. E. R. Knowle • . . . . • . . 516,819 Vehicle band brake. J. S. Copeland . . . . . . . . . . . . . . . • .  516.986 
f!mp .0cket· tA. rwan(i . . . . . .  i" ' "  i ' ctri· · · · · if .. it· 516,844 t�l�����:·�.;�ar:�;.r f,;si"iiing: 'T::ii: jiiiiery: : : :  �l&� Wno�Y�:.� .' . . .  ��� . �s�� . . .  e .� . . . . �: . . . . : . . . . .  : 516.820 Vending maclline. D. F. S. Cook . . . . . . . . . . . . . . . . . . . .  516,675 Lantern. electrIC .ignal, E. R. Knowle •. . . . . . . . . . . .  516.824 Ventilator. See Window ventilator. . 
Latch and lock. combined. M. Jackson . . . . . . . . . . . . . 516.765 Wagon body and weighing .cale. combined. Riley Latlle attachment. H. A. Meyer. . . . . . . .  . .  . . . . . .  516.969 & york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.659 Lathe poll.hlng and filling attachment. C. Teske. 516.779 Wasil boiler. :S;. Rotter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,877 Lathe slide re.t. H. Eckhardt . . . . . . . . . . . . . . . . . . . . . . .  516.678 Wa.hlng machme. F. P. Bel.el. . . . . . . . . . . . . . . . . . . . . .  516.751 Lavatory leg. J. R. Giller . . . . . . . . . . . . . . . . . . . . . . . . . . . 516,679 Watch. S. Aronson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.718 Letter box. J. W. Hentz . . . . . . . . . . . . . . . . . . . . . 516.890. 516.891 Water motor andt!,n. combined. W. H. Rnck.er . . . 516.901 Level • •  plrit. E. Ol.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.891 Well drilling mac me. C . . A. Ray . . . . . . . . . . . . . . . . . . . .  516.977 Life-boat and .hip·. safe. combined. C. Gardner . . 516,968 1 W!Jeel ,:,mh.t:Marcell;n & Mmle . . . . . . . . . . . . . . . . . . . . . . . . 516. Lif�;:������� . .  �� .��i.����. �.�������'.:.: ��.l�� 51�r.l) ;i����l�r do:r ��������� MUrphy:::::::::::::. Light. See' Electric .earch light. Window ventilato�. E, C. Ellis . . . . . . . . . . . , . . . . . . . . . 5 800 Loan box. delivery and registering. R. Martinez . . 516.eM Wire reellng machme. J. A. LI.t . . . . . . . . . . . . . . . . . . . 516.894 Lock. See Combination lock. Woodworkmg machine. J. H. Soar . . . . . . . . . . . . . . . . .  516,776 Locomotive boiler. G. H. Taylor . . . . . . . . . . . . . . . . . . . .  1\16,949 Wrapper. or blank. oflaper and metal fOil. rna-Locomotive boiler attacbment. J. J. H. Thelling .. 516.950 cllIDe for forming. . G. Hotchkiss . . . . . . . . . . . .. 516,932 Locomotive exhaust nozzle. J. O'Neill . . . . . . . . . . . . .. 516,899 Wrench. See,l'ipe wrench. Locomotive fire box. F. Von Dormu . . . . . . . . . . . . . . . . 1)16.923 . 
Log turners, lever action for valve gear fort R. O. Lange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.741 Mxtrix making and type .ettlng machine. H. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.742 Mea.nrlng and indicating ·device. R. Meyer . . . . . . .. 516,686 Measuring electric currents, means for, L. T. Robinson . . . . .  . . .  . .  . . .  . . . .  . .  . .  . . . .  . . . . . .  . . .  . .  . .  . . . .  516.839 Measuring ' instrument, electrical, Knowles & . Robinson . . . . , . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  516,823 Measnring Instrument. electrical. E. G. Will-. young . .  . . . .  . .  . . .  . .  . . . . . . . .  . . . .  . .  . . .  . . . . . . .  . . . . .  . . . .  516.855 Metal cutting machine, 8b&�, D. Hamm�r�7s5 to 516,737 Metal. from other commingled gase •• apparatus for .eparatlng volatilized, F. C. Butterfield . . . . 516.674 
�llh��'::.'ich<;n:,:f.'1WN.i.eli: : : : : : : : : : : : : : : : : : : : : : :  : : :  gl&� Motor. See Electric motor. Water motor. 
���l���':li,f�t�Tr�=�t�glh�e�¥or; "j: C: 516.796 

NIt����ioiie ' iii 'i�ii: F: G:,i)i{ poiie : : : : : : : : : : : :  gI&� Nozzle • •  pray. O. �oOd . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 516.931 
m��.z\�1!e:EE��'t.':.n�8:.·J.r�:�eibert::::.:: :  �}&�fJI 8�: ��::U� :�':i':,I£�"!. ���:��:.�. �: ���r�.� ... :: glg;= 

DESIGNS. 
Bar fixture. A. Cryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.142 Border. metaUlc, C. C. Wientge . . . . . . . . . . . . . . . . . . . . . . 23.1(6 Bntton and thread card. O. A. De Long . . . . . . . . . . . . . 23.134 Card back. playing. J. O .... wake . . . . . . . . . . . . . . . . . . . . . . . 23.185 CIgar cUpping case. Ennis & Carr. . . . . . . . . . . . . . .  . . . .  23.UO Converter box. J. W. Packard . . . . . . . . . . . . . . . . . . . . . . . .  23.143 Cnrling Iron holder. M. A. Sheldon . . . . . . . . . . . . . . . . . .  23.137 Door pull or analogon. article. C. Sotscheck . . . . . . . .  23.139 Electrical instrument case. Eo We.ton . . . . . . . . . . . . .  23.141 
�:fI���'F�IB�.'h.:b�� ��: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Hame. W. H. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  23.148 Hame toP. F. Frazer . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 23.147 Ice pick handle. C. W. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,138 
i�t�: f�;::,r:fc.�:de�°J:,�:�·ii: ·coope·r::::.: : :  �IM Plate or like article.'C. E. Haviland . . . . . . . . . . . . . . . . . .  23.136 �:a'.�; �1���w.'3: ·8Cii,;,Cii::::::::::::::::::�·�.�.� �:Wl 

TRADE MARKS. Ore roa.ting furnace. Walker & cm.�� to 516.7
83

. 516.854 
Organ. reed. H. Rlchard.on . . . . . . . . . . . . . . . . . . . . . . . . . . 516.900 AgriJ:l�::tir!s �.:':��:�:::�I3'J'�:;;r.t.: .  ��.����: U.407 Packing. J. Mnrphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.874 Bed. or wire mattre.se •• • pring. Smith & Davis P .. per boxes. machine for applying strips to. J. Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . U.4OB 
pap!r �ft'"lik iiiaciitii,,:·6:E: ·POpe::: ·::::::::::::.: g}&� �gg��I:��

et.'W�Jlm�'i.�: ��.�����?�.�?���::: �:� pap��:;;:. . �����: .�.��.i�� . . ��� . . .  ���.����:. ; �: 516.� ::: �.\efn":��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �;m Paratolyldlmethylpyrazolone. L. Knorr . . . . . . . . . . . .  516.707 and cigarette •• W. B. Murr .. y . . . . . . . . . . . . . . . . . U.380 
�anern tor dr�gh�l�feg�e�:w¥.;lg�·foi: C· 516,828 

�':"H';�::;!t:'i�o,,{.?�:&ag�;,�:.c;'.� .���.��:7i: U.379 a �rnLe�K�� . .  � . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . :. 516.867 Coll'ee. John Bird Company . . . . . . . . . . . . . . . . . . . . . . . . . . . U.867 
�&�������m:n:n;e8?����efor ' reKuiaiiiig"rays 516,701 Cot�� i!r;:ie:no�!trlc:��Tgn ��:�ky .�?l���: 2j,�6 of light passing through. J. W. Fawcett . . . . .. . . 516,861 Egg •• K. Brooks . . . . . . . . . . . . . . . .. . . . . . . . . . , . . . . . . . . . . . . . .  U.388 Picker. See Frnlt picker. Elixir. C. Bailly & Cle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U.S97 �:�e :.e:n�'t!."J: t�tanley . . . . . . . . . . . . . . . . . . . . . . . . . .  516.661 Flonr. wheat. Northwe.tern Con.olidated Milling 
�1:�:r:j,:u.fir�Yi: ii: 'Hughes::::::::: : : :::: :::::: gI3:m a����':.;,�I��g'i.�p��ki�i·:.;;ii·��··����;i··��.;;;� �:= Pla�;��. ��.g���. �i.�����t.��: . ����: .�:.':: .�.I���: 516,839 G paIlLvi" " if " iii' . .  ·C"ti · · . .. . . "i c · ·  . .  · · · · · · · · · ·  . . �.� 
Plaster. wall. J. Q. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . 616,914 H��: �:pa�io:¥or '::':noJ�:"3. �::t8���r: : : : : :  U;396 Pla.tlc compounds. press for moulding. J. Holl'- Hats. Blaylock & Blynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.370 
Pla::l�;Uaiei1;.:C.;;,;,kiiig·tiid;;rnted·i.rticii;s froiD; 516,8l4 

�������!tQg!e<;:'b'ffrm��rri':'1�k 1io��'.!��: : �;� J. C. Peabody. · . . . .  : :  . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .. 517.011 Medicinal preparation. in the nature of tonic Platform •• leveli= mechanl.m for tank. and pho.phatesj G. Bruno . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U.399 , and dredgel E. S:Benn!'tt . . . . . . . . . . . . . . . . . . . . . . . . 516,785 Oil. and ohem cal., e •• ential. Charles H. PhllIlp. Plow. rever.lb e. W. W. Miller . . . . . . . . . . . . . . .. . . . . . . . 516,743 Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.395 Police slgnaliM. J. Bum •. . . .  ; . . . . . . . . . . . . . . . . . . . . . . ; 516.6U Overcoat. A. Benjamin & Company . . . . . . . .  U.371 to U.373 Po.t driver. 1<. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516;6(9 1 Remedle.· for con.tIPatlon. blliou.ne ••• .rheuma-
���in::;a���Dt�.Fv:�� cylinder. C. Bntter- U"�Ur':.':,'lu:t��r����a!i������ . .  ������I • .  �� 24,400 ft�ld . . .. . . . .  ; . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rubber boots and shoe •• Bo.ton Rubber Shoe Prlntmg on glass, mach me f.!!r, J. Budd. . . . . . . . . . . .  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,374 Printing plate hOlder. E. T. vv oeed. . . . . . . . . . . . . . . . . Sheet •• plllow slips. and honse linen. Scott Brotll-Prlntlnf, pre ... rubber type. J. H. Barr. . . . . . . . . . . . . ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.3T1 ��Yr.,�� �£��aj"oVi�:. :.�����: �:.��?�:::: : : : : '  SoaEo"���':!����.� ��� ��.�'. ������� �.a������� 24.393 Pnlley. friction clutch. W. W. Wallace. . . .  . . . . . . .  Soap In cakes or bars. Geyserite Soap Company . . . .  U,392 Pump electrically operating. C. Robinson . . . . . . .. Soaps. kitchen and laundry. R. H. Macy & Com-Pmnping 011 wells, eIeciric device for. H. F. , pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.394 Walte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,718 Stove. and range�. H. Haller Manufactnring Com-
�fat!et!!!:����'��·& RMRel . . . . . . . . . . . . . . . . . .  516,900 Talsa;:;;.i.' 'J3beis' "jjeniiison ' iiaiii{iaCiiirin��!� 24,406 
RaIl joint or coupling. J. G. I er . . . . . . . . . . . . . . . . . .  51

1
6.670 cany . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.369 Railway conduiti .electriC1..H. A. F. Pe�er.en . . . . . .  5 6.816 Toi et liquids. pomade •• powders. caked powders. Railway jolnt .p ICe bar. Tearney & 0 Connell . . . . 516.665 and soaps. J. R. RI.hell . . . . . . . . . . . . . . . . . . . . . . . .. . . �391 Railway. overhead electric. J. C. Henry . . . . . . . . . . .. 516.808 Whl.ky. Corning & Company . . . . . . . . . . . . . . . . . . . . . . . . . 24.384 Railway .Ignal/ Pattee & Ca.e . . . . . . . . . . . . . . . . . . . . . .  516.656 Whl.ky. A. U.her & Company . . . . . . . . . . . . . . . . . . . . . . .. 24,385 RaI�'r.�lo��. �.��.�.��������.��.���� .�: .r:.: 516.900 Railway .wttch. electric, C. M. Fitch . . . . . . . . . . . . . . .  516.131 Railway sy.tem, electric, E. Thom.on . . . . . . . . . . . . .. 516,868 Railway tie hewer. J. A. Orr . . . . . . . . . . . .

.
. . . . . . . . . . 517.014 RaIlway tnrntable. electrically-operated, H. E. Danzenbaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 517.000 Railway •• block .y.tem for electriC. J. W. GIb-boney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.!Ol Ram. hydrauliC; G. Payne . . . . . . . . . . . . . . . . . . . . . . . . ... . 516.657 

:=ls1���el;:�\�:�t��1';t!;.:Welllngton . . . . . . . . ... . 516.715 
Rell(ulator. See Heat regulator. Rin�le!r�ere�hJr���l . ��� . ����� . .  ���: . . ��:: 516,8&1 
1�:��n.ft:KE.�atY�!.°w.�'1t;r8��:: .�: .�����: : M&� Safe lock bO* J�. C. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.650 
�:!�tbaY�':.·ce. ·1.'I!c.,�\��e;:. ':. ':. '::: .• : •.

.
.
.

. : ..... '::.'. ':.'.: :.: gl�� Sa.h fastener. E. Ament . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51F.967 

A pl'i nted copy of the .peclficatlon and drawing of any patent in the foregoing Ii.t. or any patent In print 
I •• ued .Ince 1863. will be furnl.hed from this office for 
25 cents. In ordering please .tate the name and number of the patent de.ired. and remit to Munn & Co •• 361 Broadway New York. 

Saw .wage. E. Apper.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,693 ORDINARY RATES. Saw��.������ •. �������I.� ���� ��� .�.�� •. �:�: 516.877 Inside Palie, eacla Insel'Uon • •  7S cents a Iiu e 

��!:��'W�gvff:����r �o�r -!g.s:!�: . . . . . . . . . . . . . .  516,958 Back Pall'e. each i n sertion • • • •  51 .00 R l in e 

Screws by roiling. apparatns for forging. Falr- Hr;::.
r 

���.:o� r�:::."ed.of Advertisements. Special and 
�g�.&A�-:��iicki;;gii,;,m·. : : ·:. : : ·. : : ·:.: ·.: ·. : ·::. : ::·: gl&m The above are charges per agate line-about el!rht 
���¥f J.':M;!O!��!o�a�Oo��������n. : . . . . . . . . .  516,734 :ri'J�� �:� li::e8,g�I�y�<;,�IC��::i��: :�:hh�h:d���� She�·W��r1"one��:� . �������. ���. �.����.�'. �.����� 516.369 �:.�.e,!;. t�e t�:t�pJ:::' P"Xd"f:A�.��':i:l. �::�� Shoe .hanks. machine for manufactnrlng. G. D. received at PnblicatlOn Office a. early as Thnr.day 
ShO�:r�ettde· ·o;.·sOOOp·8ockei:·H: ·X:ctii,;iioiiD: : :  gl�� morntng to appear in the following week's i •• ue. 
Sieve, J. W. WII.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.673 Sifter. rotary ash. G. P. HarrI.on . . . . . . . . . . . . . . . . . . .  516.971 Signal. See Police .Ignal. Railway signal. , Soldering machine. can. I� H. Taylor . . . . . . . . . . . . . . .  516,\i80 Sole rounding machine. J .  A.. Crane . . . . . . . . . . . . . . . .  516,676 Spark arrester. J. O·Donnell . . . . . . . . . . . . . . . . . . . . . . . . . 516.940 Speculum;W. Scheerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516;842 Splndle suppol'!. H. F:Woodmancy (r) . . . . . . . . . . . .  1l,407 Spring seat ... S; ,,; Scarritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.773 Stall. cow; oJ. Ardron . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . ... 518.905 ��a�n g,1tJ.!�'iPr�al. \r�¥t�.ell . . . . . . . . . . . . . . . . . .. . .. 516.9« �= ���:�.GC:�/;t�gf."o':,·::::::.':.·.·.·:.·.·.·:.·.·.·.·. : : :  gitS}� Stear:J�J:�. �¥������I;;t����gQ.""lr.� 
�to���:�:·1iiiing;·J:E:Wbiieie;.·. ·. : ·. ·. ·. : ·. :::·.:::·.:::: M&� 
�����e';;r �tt'e�o;�:�;R:Iitlng device for gaN. J. B. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516 
���!�.fi:,����u:ti.I?���el:Aiichiy::::::::.: : :  Snrgical ilhalr. O. Baruch . . . . . . . . . . . . . . . . . . . . . . . . . ' "  51 
�::lfc�lng fJ:,ara�ri:;,;yC. ��W���· . .  Telepi."oiiEi 51 

switch. 
�:it��""��.��\t�'1r:�����i.�� •. �'.�: .�����:.: in 002 1:l'.!�h��·':�'ii: ;hRe����.��:: : : : : : : : : : : : : : : : : :  617 . 

Telephone. magneto. H. A. Chase . . . . . . . . . .  .516,842. Telepllone .witch. Stromberg & Carlson . . . . . . . . . .  . Tbr���n��,!� . . ��.�����l�. ������: • •  �����: 516,926 �1�?t'ici���'G�1. ����.?��� .�. ����: :::: g}�;� Tire. cycle wheel. J. T. Poplawsky . . . . . . . . . . . . . . . . . 516.833 �i�:: �';.'i.'!'t�:li.t!e�g��.� : : : : : : : : : : : : : : : : : : : : : : :  gi�:� Tires, device for repairing pneuma.tic, P. w. . TilllngIlRBt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516,691 Tobacco. fermenting or curin ... E. Such.land . . . . .. 516.778 MATCH MACHI NERY. ������t!��?IW!:�����·. �:. �'. :.�����:: �l�ffl 
��:::���"E!X;;t�·.�: .���·. : : : ·. ·. : : : : : : : : ·. : : :·.: ·. : : : : : : :  gt�;� W��h\:����Jfrilo't'J'J���t:ei�rl;.�(!ip�g;;p� TrUCK. M. G. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  316.857 Trnr,<. car. N. C. Ba.sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.781 �F INOUBATORS nd Truck, car. M. B. Schall'er. . . . . . . . . . . . . . . .  . .  . . . . . . .  516.993 " .  or  . .  a Tnrning machine. automatic. R. H. Grant . . . . . . . . . 517.004; 

.
. SIOK ROOM S Twine cleaner and olle� A. E. CIlbborn . . . . . . . . . . . . 516.96(' Molstnre G e Typewriting macblne. v. Hess . . . . . . . . . . . . . . . . . . . . . .  516,973 - or Weather"Mdlcator MaIled �oo. • 

Typi���.��.I��.�.��.�.���.��� •• �: 51�7 1 . CHICAGO GAI.TGIIl·J(FG. cO., Chicago 

INSTRUCTION '� MAil In Archltectnre. Architectural Drawinll. 
I;=i�fne:::�:",d VentilatiOn, 
Railroad EngineeriD¥, Snrveylng and Mappmg. 
:�:�l�!\ Drawing. 

. 
Mining. EngliSh Branches. and E L E C T R I C I TY .  Diplomas awarded. To begin .tudents need only know how to read .. nd write. Send for FREE Circular ot Information .tating the subject you think of .tudylng to 'I'he ()orrespondence .,"c hool of IUechanlc8 and J Ildustriul Sciences, Scranton, PD.;. 

4000 STUDENTS. 
B U Y  
T E LE P H O N E S  
TI. a t  are Kood-n ot ' - cheap t h i n gs.". The difter. ence in cost is little" We guarantee our apparatus and 
��t,":n�� ;::-.;\���ma;n"l�Jel��)�.f"&'Wh�!t .. WESTERN TELEPHONE CONS'l'RUCTION CO., 

4411 Monadnock Block. CHICAGO. 
LaT(Jest Manufacturers of l.'elephones in the United States. 

r::Parsons Horological Institute. 
earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, I DE  & CO. 
302 B rad ley Ave., P E O R I A ,  I LL. 

THE FISHER 

Patent Steam Pump Governors 
For Steam Pumps Working under Pre •• nre and the FISHER PATENT GRAVITY GOVERNORS �'or Steam Pnmps fllIlng elevated open tanks. are the m=�J�'tt:,,����::'le dences 

REDUUlNG  t'A).VE!i. po Send for circulars and te.t1monlals. 
]nSH �;R GOVE R N O R  1 ' 0 . , 

lID 8. 1st Avenue. Mar.halltown. Iowa. 

1 2" DRILLS l D ' A M O U R  & I.ITTLEDA I.E, 
204-206 E. 43d Street. NEW YORK. Correct In D eSIgn, Workmanship, and Price. 

NOTICE TO INVENTORS AND OTHERS WHO de.ire to submit .mall arm. to te.t for adoption for the Naval Service.-NAVY DEPARTMENT. WASHINGTON. D. Coo March 15. 1894.-The Department hereby publi.hes that "n Augu.t 1. 1894, a Naval Board will convene at the Naval TorftedO Stationj Newport. R. I.. for t�:�e:�;�n�'1�':.: C��: . • ��:bt:.€��tW�t12� l{1� selection of a breech closure and magazlne adapted to the caliber and ammunition already decided npon by the Department, and only such arms will be considered as are .ubmltted .ubject to the specification. and te.t. laid down in the circular which will be furni.hed upon application to the Bnreau of Ordnance. Navy Depart-
=:m�'f'��m��nih!'>in Cio tii:'['i,���c'tb�h��'b:J'n:�:;.,m�� the Naval Torpedo Station. Newport, R. I .• on or before Angnst, 1, 1894. H.A. HERBERT. Secretary of the N'l1Y/J. 

t60 World's Fair Photos 
FC>H.. $1.00 

The.e beautiful pictnres now ready for delivery In ten comClete parts. 16 picture. compri.l!lll each part. The who e .et can be .ecnred for 81 .00 .ent to GEO. H. 
J:�W�����o,�':g·ttrPo�ign��· -!m'b':,u::�t�fr�; of expense. Remittance • •  hould be made by draft. money order. or regi.tered letter. 

If you want the best Lathe and Drill 
CHUCKS, 

BUY 

N ICKEL 
.s AND � E LECTRO ·PLATING 
§ Apparatus and Material. 
';:: THE 
� Hanson & VanWinkle Co. o !\ ewnrk, 1\ .  J.  81 LlDERTY ST .• N. Y. 

23 S. CANAL STREET. CHICAGO. 

P"' ESTA Il I . I S H ED lS4S. 
The Most Popular Scientific Paper i n  the World 

Only $3.00 R Y e n l·. I n c l u d i n g  1'08tall'e. 
Weekly-:i2 N n lDbe."s a Yelu·. 

This w i d e l y  cl " c n l " ,  ed and splendidly illustrated 
paper Is publi.hed weekly. Every nnmbe,' contain • •  ix
teen pages of n.eful information and a large number of 
orb!'inal engravin�s of new inventions and discoveries, 
representin� Enllineering Works, Steam :Machinery, 
New lnventions, Nove1ties in Mechanics. Manufactures, 
Cheml.try. Electricity Telegraphy. Pllotography. Arch:
tecture. Agriculture, Horticulture, Natural HiStory, etc. Complete li.t of patent. each week. 

'J' •. � I· I I I�  of �U 1HjC l' i t, . i o li a-One copy of the SOlEN. 
',furlt.' AMERJCAN will be sent for ()fIe 1Iel.l.l--62 numbers
po.tage prepaid. to any .ubscrlber In the United State •• 
Canada. or Mexico. on rl?ceipt of I h .'ee d o l l n  1'!Oi by the 
pnbll.her. ; .ix month •• ,1.50 : three month •• '1.00. 

C I lI b  • • -lSpeclal rates for .everal names. and to Post 
Masters. Write for particular •. 

The .afe.t way to remit is oy Po. tal Order. Draft. or 
Expre.s Money Order. Money carefully placed in.lde 
of envelopes. securely sealed, and COITectly addressed. 
seldom I<oe. astray. bnt I. at the .ender's ri.k. Address 
all letter. and make all orders. drafts. etc .• payable to 

lll U N N  & CO. ,  a 6 1  Broad� .. ay, N ew Y Ol·k. 

T H E 

�1�Cltl21!!. mp!!�,!!. �3e��:;Jf $dtttUfit �mtritan IU�Pltmt�t 
.tamp for Intere.tlng and de.criptlve Thl. I. a .eparate and dl.tlnct pUDlicatlOn from 'IHII Clrcular.>/.rice lI.t\ etc. SCIENTIF1C AMERICAN. but I. nnlform therewith in .Ize. • LOO b�!rb-:frn&S�?chICagO. m. every number containing .ixteen large page. fnll of eo

graving •• many of which are taken from foreign papers 
and accompanied with tran.lated descriptions. '.rH II 
SCTENTIFIC AMERICAN SUPPLEMENT I. publl.hed week
ly. and Inclnde. a very wide range of coment.. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the U.eful 
Arts. embracing Biology. Geology. Mineralogy. Natural 
History. Geograpby. Archreology. Astronomy Cheml.
try. Electricity. Light. Heat. Mechanical Engineering. 
Steam and Railway EngineeI1ng. Mining:, Ship Building. 
Marine Engineering. Photography. Technology, Manu
facturinjil industries. Sanitary En�ineerin.g, Agriculture, 

SINTZ GAS ENGINE  00. 
GRAND RAPIDS. MIOH., U. S. A. 

Manufactnrer. of the S i n t z  Sta. tional"Y and In RI'llle Gas and 
��8r�1l10:;'B�i.:t:8an!·iJ��:fJ� LI"Kting. Rnn. with manufactnred or natUral gas -Boat. and lanncbe.. Price. within the reach 
of all. UI'" Sel ld for Cata/no"e. Mention this paper. 

H ow to M a ke a Dyna mo. Two Books whh Full Working Drawinp. � Horse power .Ize. Price. 10 cent.. 1 Hor.e power size. PrIce 25 ct.", or both books po.tpald for 35 eta. Bubier Pub.,Co •• P. O. Box 309. Lynn, Mass. 

SEND FO!I9!'l�!)�E��2���JJ�T OF rl BOQKS. ACCESSOJ;tIES, etc. . Ready March 13th. 
, DRAFTING INSTRUMENTS. We have a really good set containing one palr 5" dividers with tlxed needle pOint. , pen. �encil point and lengthenlnlf bar. one = :�J.::I'l,o�v��·o'i,r:,eb5Jf le':J".��' 

In sattn uned morocco case for . . . . . . . . . . . . . . . . . . . . .  $11.00 

PROJ ECTION LANTERNS U.lng petroleum. from . . . . • • . . . .  $211 to .60 Using lime light. from . . . . . . . . . 5lS0 to .2S0 Using eleciric .. rc. alternat'g or direct 1S0 

LANT ERN !;ILIDES. · . 
WORLD'S FA IR VIEWS 

lUUBtraUd catnlo(/1.£f free ONLY �.1/dU mention this Ad. and"C,fCi. 
�r��t c""". of 1mtrwments de- �\=F"""::=:�====!.. QUEEN & 00., Inc., t l��? �:lt1�.N�:' 

Horticulture. Domestic Economy, BioJZ;raphy, Medicine. 
etc. A va.t amount of fre.h and ,valuable Information 
obtainable in no other publication. 

'l'he most t.1nportant Engineering lrm'l.cs, MechaniSms, 
and Manufactnres at home and abroad are lIIu.trated 
and de.cribed in the SUPPLElIENT. 

Price for the SUPPLEMENT for the United State •• 
Canaua. and Mexico. $5.00 a year; or one copy of the 
SCIENTIFIC AM EIUCAN and one copy of ,he SUPPLE
MENT. both mailed for one year to one address for $7.00. 
Single cople •• 10 cent •• Addre •• and remit by po.tal order. 
express money order, or check. ' 

lll U N N  & CO •• 3 6 1  Broadway, New York. 

�uildin� QBditilltl. 
THE SCIENTIIIIC AMERICAN ARCH ITECT S' ANn 

BmLDERS' EDITION I. issned monthly. $2.50 a year. 
Single cople •• 25 cent.. Thirty-two large quarto pages. 
forming a large and .plendid M .... azlne of Archltectnre. richly adorned wtth eiegant piares in coiors, and with 
other fine engravinJZ;s; illustrating the most Interesting 
examples of modern architectural constr. ;.etlon and allied .ubject •. 

A speciaJ feature ia the presentation in each number 
of a variety of the late.t and best plans for private re.l
denoes. city and country including tnose of very mod
erate cost as well as the more expensive. Drawings in perspective and in color are given, together with Plans. Description •• Location •• E.timated Cost. etc. 

The elegance and cheapness Or thl. magniflcent work 
have won fol' it the I�argest C i I'cll l ation of any 
Architectural publication In the world. Sold by all neW8-
deallll'l!. $2.!iO a year. Remit to 

MUNN & CO • •  Puhllshera, 

361 Broadway, New· York.. 

© 1894 SCIENTIFIC AMERICAN, INC.
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Langbein's Splendid Book o n  the Electro

Deposition of Metals • 

.A New Revised and Enlarged Edition. 
J U ST R E A DY. 

A COM PLETE TREATISE ON 

Comprising Electro-Plating and Galvanoplastic Onera-
!!��:i;������:!!:�be06o��t�� �l ���!1��re�t��th�d; 
of Grinding and Polishing) as well as Descriptions of the 
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for Chemical Products, Machines, Apparatus and Uten
sils for Electroplaters and of an Electrl)-Plating Estab
lishment, in Leipzig. With additions by William T. 
BranDt, Editor of " The Techno Chemical Receipt 
Book." Second edition, revised and enlarged. illus
trated by one hundred and thirty-eight enlURvings, in 
one volume. 8vo, XXVIII and 430 pages (458 pages). 

Price- $4:.00, free of postage to any address in the 'World. ar A circular of 6 pages Quart,o, giving the full Table of 
Contents of this splend'id Book, with specimens of the iUus. 
trations, 'will be sent free oj postage to any one in any pa'rt of tlw world who will f" .... ish us with his address. ar Our New and Enlarged Catalogue of Practical and 
Scientific Books. 88 pageB, Svo, and our other Catalo(fUes, 
the whole covering every branch oj Scunce applied to the 
A rts, sent Jree and Jree of posf,a;je to any one in WI11I part oj 
the world who will Jwrnish us with his addiress. 

H E N RY C A R EY B A I R D  11£ CO. 
INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

8 1 11  Walnut St., Philndelphia, Pn., U. S. A .  

Gold Watch Sent C. O .  D. o n  Approval 
Beautifully engra.ved and warranted the BEST TIMEKEEPER in the world for the money, a.nd EQUAL IN APPEARANCE TO A SOLlD GOLD WATCH, Examine at express office, if satisfactory pa.y agent 13.47. Cue 
this advertisement out and return with order. Address 
W. IIILL & CO., Wholesale Je,..elers, 201 8tate 8t .. t:hieago, nL 

CK a. ORE BREAKER 
Capacity np t o  200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
aU other Brea.i(e S combined. 

Builders of High Grade Mining 
Machinery, King-Darragh Con
centrator. Connersville Blowers. 

bend for Catalogues 
C A T E S  I R O N  W O R KS, 

:i ll C So. Cl inton St . .  Chicago 1:36 Ct Liberty St., N. Y, 287 0, Franklin St •• Boston. MaPS. 

I �j r l� lttLANTERNS WANTED G=DE�gM\\� � HAR BACH &. Co. 809 Filbert st. Phila.Pa. 

ARTESIAN WELLS -BY PROF. 
G. Smith. A paper on artesian wel ls as a -so'urce of 
water supply. Estientia] geolugical conditions of arte
sian wells. Some chemical features of artesian wel l 
supply. Contained in SCIENT1 FIC AMERICAN SUP
PLEMENT. No, 94.1. Price 10 cents. '1'0 be·had at this 
office and from all newsdealers. 

SANITARY SOAP VASE 
PREVENTS disease, waste, pilfer
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 

AFFORDS each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, a;nd, SaJe 
way to 1.(,8e soap. 

W, R. RANN] H. 
Rochester, N. Y . ,  U. S. A .  

HYPNOTISM a lts Uses and Ahuses. The sci-
I ence easily acquired Illustrated 

book, $1. Prof. Anderson, S.A. 3.,Masonic Tem'le,Chicago 

K N I TT I N G  M AC H I N E RY.  
Knitted underwear i s  in vogue. ' The best 

machinery for its manufacture, such as 

S H IRT MAC H I N ES, SLEEVERS, 
BAR STITCH MAC H I N ES ,  etc. , 
are made by SC01'T & WILLIAMI'!,  

�1I77 E. Cumbel'land I'!treet. 
Philadelphia, Pa., U. S.A. 

W ANTED. �in�grog;� ��o ��C:llc��::d 
in iron aud wood .. working machinery in detail, and po
se ses executive ability ani capable of managing men. 
Undoubten references ree.. utred. State age and past 
.axperience. All communications confidential. Address 
R. & B. M FG. CO., Box 1592, Philadelphia, Pa. ' 

VANDUZEN SJ�'fM PUMP 
THE B E S T  I N  THE WtlR LD. Pumps Any Kind, of Liquid. 

Alway. in Order, u·ever Clog. nor 
"n'�., ... . " _" ___ ' Every Pump Guaranteed. 

S]:ZES.--
12000 GIllono per Hour. '7 to S75 eaoh. Address THE VANDUZEN & TIFT CO. ,  10: te lOi II .  SttQlI4 ��" �i��in�.ti. o. 

J tituii fit !tutricau. 
Fulton Foundry and Machine Works 

21 F U R M A N  ST R E E T  (near Fu lton Ferry), B R O O K LY N ,  N .  Y.  

� FI N E  MAC H I N E RY I RON CASTINas� 
Tool and Pattern Making, General Machinists, Die, Press and Interchangeable Work, 

Plain and Ornamental Japanning. Sewing Machine Needles (B N W Brand). 

TELEPHONE, BROOKLYN 1413. E. B. W I LLCOX. -- CABLE ADDRESS : EDWIN B., BROOKLYN. 

VEGETABLE PARCHMENT.-A VAL-
unble paper on the properties, u�e8 and manufacture of 
this product. Contained in SClENTIF1C AM F.H.ICAN 8UP
PLEMF.�"''l'' No. 9 4 .5 .  Price 10 cents. r.I'o be had at this 
office and from aU newsdealers. 

�" HIGH

. 

GRADE ONLY. Warranted. Contract
- ors desiring a trustworthy Jack Screw. ad, dress RUMSEY & Co., Ltd., Seneca Falls, N. Y. 

fO,q!;�!:!!t!!ral��!�lx-

t Engineers and Architects should specify 

posed metal or wood aurfaces. . Warranted not 
affected by heat. cold, smoke, or chemicals. 

DETROIT GRAPHITE MFG. Co., Detroit. Mich. 

D E A F N E S S � and HEAD NOISES relieved by using 
• Wilson's Comlnon Sense Ear Dl'um8 

• �p New scientific inventio
.
n, ent. irelY di::lfer

.

ent 
� in construC[,ion from all ether devices. As-

sist the deaf when all other devices fai1, 
and where metiical skill bas given no relief. 
They are safe, comfortable, and. inVisible; 
have no wire or string attachment. \\ rite 
for pamphlet. IT" Mention tlilis paper. 

WILSON EAR l)J;lUM MFG. CO .. 
0"",,1111>0"_ ' LoU.I5VlLLIIl. Ky. 

There is a Agencies for Novelties 
M k t Wanted. ar e ADDRESS : 
for Your R A N K I N  8c CO., 

Merchants al ld Manufacturers Specialties ' SnOW H�r���(\on, E. C. I'n England. English and American 
References. 

ACCOUNTS GUARANTEED. 

WIJ.EY & RUSSELL M F G .  CO. ,  
Send for Catalogue. Greenfield, ll'Iass . .  U. S. A. 

�tr _R E P E RA PA PER. 
A New Pri nting-Out Ready S'ensitized Paper. 

PERMANENT PRINTS, Better Results, Easier Obtained. No Ice. No Hot Water ·Treatlnent, N o  Lend Sal ts, 1'0 A I n nl  or other hardeners endangering the durabllity of tlie Image. Extreme slmpllcity of "II operationa. Printed, toned. 
t��zr::O:nn:��e

i: n�:�;i
�rii. �

d 
p!��� }�:s

al�r'JY��te�h:::d ��lYs�}��I�. P�1fz' .�t.��3s
a ��� 

water test of 1000 F. and 'will beha!lJe just as wetl 11/1, ice cold 'water. Has none of the defects of its rival •. . lIT Write for free sample sheets. lIT Ask for prices of ou,' �fecial jJ��71;:g: £i'ri'i' Nepera Chemical Co. ,  Nepera Park, N .  Y.  
STE E L, I.O N ,  CO P P E R, Z I N C, B R ASS, T I N ,  

t�gdM"a��i���;,rW��I�':i]�J:;'�'1a;��
d
a:r �q'Ulifs

d :l?c';" IJrg!1: �ga8i�tt"a�s��; and Malt Houses, Distilleries, Filter Presses, Stone, Coal and Ore Screens, Brick and �������hr��::,
se�E.���trS��:d��a

�i�� ��g�a:�
r�rh �d GJ:tt:sn�::j�rn

S��;;�:, 
THE HA RRINGT ON "" KING PERFO RATING C O . ,  Chicago, • And 284 Pearl Street. New York. 

C A N  I OBTAI"/Ij A PATENT ? For a m:'tTi� �s()tf •• 
a:go a�a��i';."J .?g��fo�fm�'iJ� 

experience in the patent business. 30mmunica
tions strictly confidential. A H alH]book of In
formation concerning Patents and how to ob

. taln them sent free. Also a catalogue of mechan-
ical and scientifiC books sent free. 

Patents taken through Munn II; Co. receive 
�g���r�

og����h\h!m.�1;J6����e 1��
e
���it�lwft�� out cost to the .inventor. This splendid· paper, Issued weekly. elegantly illustrated, has by far the largest circulation of any scientific work in the world. $3 a year. SpeCimen copies sent free. Buildi� Editiont-monthly, $2.50 a year. Single copies, 2a cents. wvery number contains beau-

t
i
���e���rfh �]ari����ab�n� ��?lt3::s�f�:b���t� 

latest designs and secure contracts. Address 
MUNN & CO., NEW YORK, 361 BROADWAY. 

WELL DRILLING . MACffiNERY, 
M.ANU�AOTURED BY 

WILLIAMS BROTHERS, 
ITHACA,  N .  V.,  

Mounted' and on Sills, for 
deep or shallow wells, 

with steam or horse 

I �n ���s �rAI�;n �h�� y�� !��mAa�!r!�t��e� 
in quantities. write to THE JONES BROS. ELEC
TR]C CO . . 28-30-32 West Court St. , Cin·ti, O. 

R nt Medicated HairCloth Lined 
H A RNESS PAD for sore 
backs and necks on horses. 
A sure cure. An absolute 
preventive. GEO. E. ELY 
& CO •• ROCHESTER, N. Y. 

-ACi'NTS cOINI 
Money selling Beveridge'sAu
tomatic Cooker. Latest andl l:��\1lr best cooking utensil ever invent
ed. Sells at sight. One Agent l::1ii�'6 sold over 1700 in one town. 
One sample Cooker free to I'IIIIII:=Hr good agents. Advertising matter 
furnished. For full particulars ad-

'. dress W. E .  BEV 
.. 

E R I DG E .  II  
"" Box 728. BALTI M O R E ,  Md.  _ 

DO VOU WANT A PICTURE 
FAMO U S  " 999 " E N e I N E ? 

Send 50 cents (stamps 1VlU do) for our fine copper-pla.te TRANSPARENT picture (14x28), showing aU !osris I N S I tJ E  and OUTSlDK, all named and 
:e�������a;�n 1:��k����7

iB�km�u�:.t,iN:; ���k�iful) cor· 

S T E R EO PT I CON S .  MAG I C  L AN T E R N S  A N D ACCE.SS O R I E.S,  S E. N D  FOR CATALOG UE. 
TO CHAS BESELER MAKER218CENTRE ST. 

N E.W Y O R K . 

purposes. 
'I'be CL HVE LA ]S-J) �TOl'iE C : O .  

lid Ploor. Wilshire. Clevel�nd. O.  

OGK BREAKERS { The } s�:'t N�ll:"::trlo':e�t �J:l.. 
at -AND- . .. . . Blake Rock and Ore Breakers ORE CRUSHERS Style. ��'dc'":."�JF Goltti,.I��,Jnv:!I�t� 

Breaking Concrete, Road Metal, and aU kinds of Hard and Brittle Sub ':lances Special breakers for various purposes. Please state for 1Vhat USB tlesirea. Breakers mounted or unmounted, with or without Screens. fARRE� FOI,INDRY � MACHINE CO., ANSONIA, CONN. 
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Ilitt MURRAY 
VEH ICLES and HARNESS 
Time Tried and' Tested and Endorsed the world 

over as the Best and ()heapest On Eartb. 
Single Buny Harne ... , 5.95 
Double BUCI:Y Harn.,..." 15.70 
Single FarlD Harn.,..." 17.67 
Double FarlD Harness. 2 •• 94 
Top Buggie., - M.95 
Road Uart.8, 14.90 
Road W&l\"On8, 31�75 
Sprln .... W_ODS. _ - 43.50 
Fa ..... W&l\"Ona (2 horse) 39.50 

Fine 160 page Catalogue, free. 
WUbeI' II. J!lurray J!lt"g_ Co., Cincinnati, Go 

WANTED. -A position on a. farm or near a suburban re",. 
ence as an

' and to pump water, sprinkle lawns, carry 
water up cut feed, T Wl  a dynamo for electric 
light 
gl'eat 
jobs. a 
have been a galvan. 
ized·after · completed 
Aermotor ; previous to 
that I was only Steel, 
Zinc and 
unalloyed and 
up. My services can 
hud very cheap, if taken 
during the slack season. 
ply to my parents, the 
MOTQR COJIPA.'NY, 12th, Rock, 
well and Fillmore streets, 
Chicago. N.B.-I am always 
at hOllIe and steady. Ours 
is the largest family of its 
kind in the world, and 
never has one of us gone 
wrong. We are also a 
most powerful family, 
with marvelous enduro 
ance. We have iron con· 
stitutions (or rather 
Steel ones) but are 
very sensitive, being vis· 
ibly affected by a breath 
of 'air. We stand l1igh 
and have great in· 
fiuence, being able to 
persuade water to run 
up hill. In fact, we are 
superior beings, hav· 
ing Leen placed by 
our creator between 
the earth and heavens. 
Our Steel has been tried 
in many a tilt and 
towers above every· 
thing everywhere. Wit 

Like this which de· 
light the eye and add 

Innnmerable comforts 
to any home, are fur· nlshed at prices within 

reach of aiL Cypress, 
Pine or Galvanized 
Steel Tanks, with grace· 
ful galvanized staal 
substructures a spec· 
ialty. We furnish gal· 
vanlzed steel stock 
tanks that do not leak 
and make mud bOles 
at less than wooden 
ones cost. 

The Aermotor Co. 
to distribute 

o CAS 

are industdous beyond 
anything ever known, 
since we work 24 "�+--J� 
hours 8. da.y and more 
than 365 da.yJ;l in the 
vear. We are until'· , 

.g in our vigilance 
-we stand over you 
day a.nd night, We 
are economical be· 
yond 8.llything on 
the earth or in the 
heavenJ;l, as we 
into 
absolutely 
but thin air. 
Write quick, we 
ve going fast. 

... Send Samples for prices to the C :urtis 
Automatic Machine �cl'ew \Vorks, 
1 03 Court St . . ' New Haven, Conti. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL IRON TOWERS. 
PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Loui.iann Red Cypress Tanks 

a Specialty, 

W. E. CALDWELL CO. 
219 E. Main Street, 

LOUISVILLE, KY .. U. 8. A, 

Scientif ic A�� 
PUBLICATIONS FOR 1 8 94. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The ScientifiC American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year, - - 5.00 
The ScientifiC American, Spanish Edition (month-

ly), one year, - 3.00 
fJ.'he ScientifiC American Architects and Builders 

Edition (monthly). one year. - - 2.50 
COMBINED RATES. 

The Scientific American and Supplement - $7.00 
The Scientific American and Architects and Build-

ers Edition. - - 5.00 
The ScientifiC American, Supplement, and Archi .. 

tects and Builders Edition, - 9.00 
ProportionaJe Rates 1m' Six }Ionths. 

This Includes postage, which we pay. Remit by postal or express money order. or draft to order of 
I1'IUNN &; CO., 361 lJroadway, New York. 

© 1894 SCIENTIFIC AMERICAN, INC.
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O R D I N A R Y  RA TES. 

I nslde Page. each insertinn, - , Ii cents a line 
B ack Palle, each in"el·tion, - - $1 .00 a line 

P" For some class.. oj Advertisemeni8. Special and 
Higher rates aTe required. 

The ahove are charges per agate line -ahout eight words per line. This notice shows the width of the line. r��:e��; �� M':t:a�rn.t�fr�f: ;g:'l, g;a:�ri�!: 
���[ve� !re p�"£ft&,tfo":"'Otll�d:rt�:�e::..ts .J:;::;d�; morning to appear in tbe following week's issue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11. 1890 ; Oct. 20, 1891. 

Is stilJer and stronger than a common bolt. The tluted 
shank prevents tbe holt from turning 

In the rim and tire. 

STOVE B O UI',.. 
L O C K  C 'A P  ,",C REWS 

CO L D  { M A C H I N E  !;ieREWS 

. FO RG E 0 ",IDE K N OU SCBBWS 
THREA DED W IRES 

AMERICAN SCREW COMPANY, 
P R OY I D E N C.E R. I .  

Eastman Kodak Company, 
j Senti for } 1 CataloffUe. Rochester, N. Y. 

-"-."-.. ------........ -�--..---.--"-----,-- --'-------.--� 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent N o .  463,569 ,  granted 
to Emile Berliner N ovem
ber 1 7 , 1 89 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3, 
1 89 2,  for a Speaking Tele
graph, which Patents cover 
fundamental in ventions and 
embrace all forms of micro
phone transmitters and of 
carbon telephones. 

( 
; 

I 
'-, 

'eieutifit !meritll. 
iiii_� To IlearIl :gook�keepiIlg 

WHEN YOU CAN LEARN IT AT HOM E WITHIN 1 00 HOURS' 
.....STUDY, WITHOUT THE AID OF A TEACHER, FROM ..... 

Goodwin's. Improved . Book-keeping . and . Business * Manual 
mo�l'a�r=��·J�:.r��ltiC;:>J'I':w�!e b,e�J� r�tt�I!f.\�,,:,tl-
� .. 'Ti" worth $aOO.OO ! "  N. TOmnel'.�rmillIOn �Y.. Ontario, Can. IIIIII� IIl!'"' ''What I learned from it lN THREE WEEKS cost a niend of mine $600 in a Business College I " F. A. Dean. Lima, 0., �·eb. 6, lBII2. p" "  I learned from It without a teacher. and It made me the firm's chief 

aCl'.onntant I "  Wm. O. Shirey" Indianapolis. Ind'l February 23, 1891 • . p""It raisedmy �from �OOto .187.50 a month_c e&r gain of $S'O 
Ill!'"' ti'o ygr,IfJ '��Ii. \ljffEx'r'g'''�bwri J��e� this ont and �=��==�����-=��sent d for a descriptive pamphlet. Address orders exactly as follows : 

:: J. H. GOOD WIN, Room 61i4. 1 2 1 6  Broadway, New York. 

VV���F. LlM2t?o.�' sa. 
WILL RUN YOUR Sewing Machine and other Light Machinery. 

A Week's Work Dmw '"  a Day. No Plumbing Reqwire4. Delivered. Free on BelJei,pt oj Price. 
PITTSBURG. PA., January 23, � 

THE BOLGIANO WATER MOTOR Co •• 
Dear Slrs:-1 havef!.ven your No. 1 Motor rather a hard test. by run-

:��:S� �urs ��:.:!�M'lr:.10ng. and must sw. 11. 'b�J'L'Ilt�d 
N 2 $5 For Printing Presses, Lathes, O Coffee Mills, Grindstones, Ice 

. , • Cream Freezer., etc. 

THE BOLGIANO WATER 
lfo���Nb��" February 22, 1BIK. 

No. 415 Water Street. Baltimore Md. 
GentlMntn : I 80ldthe No. 2 Motor you sent me on said date 

to ron tbe " Waite and Bartlette Static Electric Machine." which requires a � horse power to run It. Dr. Waite was 
!f'Mn �lli��� �e:..��e:�'h�����e a�I��. �f����t who took It on trial. had it properly put up by a plumber. who to bls. the M. D.'s. and other spectators' disapgolnt-m��\ifso�.::.�?uft�.the w�lmw��a��s��WIiI£h�.8S 

N" e>. 3 J.\I.[o'tor, $::a.O I ::a.-a 'to U h. p. J.\I.[o'tor, $30' · 
goo Send for Oircular and Testimonials from users aU over the United Staw. Address 

THE BOLGIANO WATER MOTOR 00. ,  4 1 5  Water Street, Baltimore, Md. 
�EEOx..E&..a..x..E a:D.c1. �ET.A.:Ex.. T�..a..:E>E. 

LOVELL DIAMOND CYCLES 
HIGHEST G RADE. FU LLY WARRANTED. 

YO\' ��"' O\" W On\.�� 
• ---y,O\\� o\' �·w\� . 

JOHN P. LOVelL ARMS 00. 
BOSTON,  MASS. 

Light Roadster, Weight :la lbs .. Prfce $1 1 1i .  

Manufacturers, 
Popular Price •• Cataloglle Free. Agents Wanted. 

.ube&tos 

THS STANDARD PAINT FOR 
Somple Cord ... o...:rlptlyo;Price List tr .. by "" .  H. W. JOHNS MANUFACTURINO COMPANV� �fIa .. BulldlllC Felt • .  .5&aun. Pllckllia, tJoIIior' �. Ffte�Proot Pal ..... · Etc • 

Asbestos Non'Conductlng and E1eeti1caI I ..... !atl .. Materials. 
8 ,  M AI D E N  L A N E. 'N E W Y O R K. 

JER�EV CITY. (:HICAOO. PHILADELPHIA. BOSTON. LONDON. 

��� !E��2 
Does the Work of Silt. 
Oosts 6 Oents a Day to Beat. 
No Elrtra Fixtures Required. 
Finely Nickel Plated. 
DELIVERED FREE ON RECEIPT OF PRICE. 

IF' See Illustrated article on page 197. 
W- Send fe.,. De8tJripti.,,, Ci.,."ulat'a. 

THE BOLGIANO WATER MOTOR 00. 
WHOLESALE AND RETAIL. 

Bolgiano's Perfection Gas Iron. Patent applied for. 1894· 4 1 5  W A T ER ST. ,  BALTIMORE, M D .  

Columbias are built to last. Riders 
know this j they see the honest old 
Columbias about and doing good ser
vice year after year. Columbias are 
also built to look well, as everybody 
knows who ever saw a Columbia. 

At $ 1 2 5 . 00, Columbias present a 
value which no rider can afford to 
overlook. 

POPE MFG. CO., 
Boston, New York, 

Chic:aco. Hartford. 

J ESSO P 'S S T E E LTHB\�rr 
f O R  T O O L S ,  S AW S  E T C 

A&EITS WANTED fOR. FINE TOOLS IN EYERYSHop 
,. CAT=�R U.H.BESLY & UO: W'!! J E S SO P  & S O N S  L: �  91 J O H N  S T  N E VI'  Y O R K  'Allll AliEIIGY. CHICAGO, I LL.U.S.A.-

THE ELEOTRIC STORAGE BATTERY CO . 
BOLE MANUFACTURERS 011' 

THE GHLOILIDE ACCUMULATOR. 
Elements of alI sizes. from 100 up to 10.000 watt-hours capacity each 

CEN'I'RA I. S'I'A TION I N STA I.LA TIONS. 

Electric Launch EqUI�e�tf ���:r::rs. Phonograph. Surgical. 
DREXEL BUILDING. PHILADELPHIA, PA. 

[MARCH 3 1 ,  I �4. 

1894 
MODEL NEW MAIL. 

High. Quality and Handsomest Light Roadster of the Year. 
MEN'8-LADIE!'!'-BOYS' PATTERNS. Boy's New Mall. highest grade boy's wheel made. $1i0. Also Boy's Wheels. - - - - - - $16 np. ClosinJr out all shopworn and 2d-han.d wheels-Bargains. SentI two 2-cent. 8tamp.o jor catalogue and 2d-hantd list. WH. READ & SONS. 1(11 Washington Street, BOSTON. 

T E L E P H O N E S  
$ 1 .25 Each. 

W I T H  CORD, $1 .50 EACH. 
General Electric Equipment and Telephone. 

Supplies. 
STANLEY & PATTERSO N .  

3 2  & 34 Fl'Rukrol't S t . ,  New York. 

As an expert machinist, I am free to 
own that I think the machinery I make is the 
very best of its kin d .  

I spare no pains o r  cost t o  make it so. My 
customers tell me I succeed. 

Let me send you a catalogue. 

br��:�I���.:htrn,��g�'C�r:�t�&��le�8�b=;�: !t<;r 
p ,  P RY I B I L , 488-500 W. 41st St • •  N E W  Y O R K .  

O I L  W E L L  SU P P LY GO. 
9 1  '" 9 2  WATER STREET, 

PITTSBURG, P A .  
Manufacturers of everythlnll needed for 

ARTESIAN WELLS 
for elY'��e'::."��n'!.��rp�r���= Tests 

Drilllnll Tools. etc. 1ilustrated .Ilt�. cat=:'
s,

1:er;;: ::t;�
t
�is� 'IliQ;jytJI 

����Ji�ls!fo!.N�: T�"iI�:���.rs�t�o"J'.r;��. L�t 
HARDW ARE t»e'i:i�'i,��::::J'��::' &�:..'tevser,��� 

A. H REID'S IMPROVED DAN ISH 

SEPARATOR 
With Cream Overflow. 

Has a greater capacity than any other setarator on the market. 
��l�: o� ..wTa't�S an bour. 

wftL':!�"!r"or;;:fectlY smooth cream 
Regulated while In operation. 
It will also elevate the skim milk. Ill!'"' Full 111u8trated De8crlptio .. 

FREE by mail. 
A. H .  REI D, 

3003 Market Street, 
Philadelphia, Pa. 

l� to 50 H. P. THE Motor of 1 9th Oentury �Ca.n be used any place. to do. any 
.�!

r
k�1-l7e in¥..r;:'siJ';i !B�� �::r�8 IA N�e���l';' �ar.,° �fo; for all places and purposes. Cost 

; . .. oj operatio'Q- about one cent an . _ ltour to each indicated horse pow-
er. For circulars etc. address 

EOOlfO-'" lWi .... m.l'rr Cbol"ter Has Engine (�o .  
8U11'L1c�'I'Y. f:,.,hTY. '  P. O. Bo:x: U8 ,  Ste rliltg� I I I .  

B O OKBINPINC. All classes of  work. Magazines a specialty. HADDON & CO .• 139 Center St .• N. Y .  
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