
LEntered at the Post Office of New York, N. Y., as Second Class matter. Copyrighted,1892, by MUun & CO. 

A-WEEI(-LY --
JOURNAL OF--

PRACTICAL INFORMATION, ART, SCIENCE, MECHAN:;:-;:;IC �S, --:C:;:;::;H�EM;;-;I;:;::;;ST;;;;R;ny
:--
, AN�D:-:M;;-AN���� 

Vol. LXVI.-No. 5.1 EBTABLl.HED 1845. _ NEW YORK. JANUARY 30, 18fl2. 

TDGBIAT STO:a. SIWII II BIOOIX,YI, I, Y,-[See page �l 

© 1892 SCIENTIFIC AMERICAN, INC.



Jtitatifit �mttitau. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 
o. D. �IUNN. A. E. BEACH. 

TERJIS FOR THE SCIENTIFIC AMERICAN. 

g�� ggg�: �i�e�g�ih�?����h�'�:!S��:g:d�
r
o�iIX:�?co::::::::::::::::Sf X8 

One COPY,one year,to any foreign country belonging-to Postal Union. 4 00 
Remit by postal or express money order, or by bank draft or check. 

MUNN & CO., 361 Broadway, corner of Frauklin Street, New York. 
'I'he �cientific Alnel'ican �UppleJllellt 

is a distinct paper from the SCIENTIFIC AMERICAN. 'l'HE SUPPLEMENT 
Is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. 'Terms of subscription for SUPPLEMENT, 
$5.00 a year, fol' the U. S., Canada or Mexico. $6.00 a year to foreign 
countries belonging to the Postal Union. Single copies, 10 cents. Sold 
by all newsdealers throughout the country. See prospectus, last page. 

(�oJnhinf"d llate!'i.-'rhe SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to any address in U. S., Canada or Mexico, on 
receipt of se1'l'n dollars. To foreign countries within Postal Union, Hin·e 
dollars (1 year. 

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

CAN is a large and splendid illustrated periodical, issued monthly, con­
taining floor plans. perspective views, snd sheets of constructive details, 
g:�U�\f��

g
pl��es���;:/ing

ar
g:�tia��

r
�w:ifi;�8,

n
;;:b?i�

r 
b�il�l���

r
:��

d 
a��e 

tectural work in great variety. 'ro builders and all who contemplate build­
ing this work is invaluable. Has the largest circulation of any architec­
tural publication in the world. 
or

S
�n:iTc�����Eo� �����. �J' fu��

l
i;g �lsfa,

rt
u�1�g

e 
c��\�?e�;

a
��8b �

a
;:2r� 

Combined rate for BUILDIXG EDITION with SCIENTIFIC AMERICAN, $5.00 
a year; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN 
and SUPPLEMENT, $9.00 a year. To foreign countries, $11.50 a year. 

Spnni�h Edition of the �cientific Alnel·icRl1. 
LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the 

SCIENTU'IC A)fBHICAN) is published monthly, uniform in size and typo­
graphy with the SCIENTIFIC AMERICAN. Every number of Lit A1Ilenca is 
profu�ely illustrated. It is the finest scientific, industrial trade 

�
per 

f�����? 4re;�rio
S
'C
a
e�:�a:

a
���'�uttt x��:r�

s 
����

g
���

t 
S����B�h�08S:�� sions-wherever the Spanish language is spoken. $3.00 a year, post paid to 

any part of the world. Single copies 25 cents. See prospectus. 
MUNN & CO., Pnblishers, 

361 Broadway, New York. 

d!i{; o�
h
�a�'l:

e
����: t�:::,n�ll 

i
�e�itf:�� ��i�bfeXf�

e
��d:

o
��

y Mb�� 
&CO. ar Readers are specially requested to notify the publishers in case of 
any failure delay, or irregularity in receipt of papers. 

NEW YORK, SATURDAY, JANUARY 30, 1892. 

Contents. 

(Illustrated articles are marked with an asterisk.) 

:1r.�
i
i��

t
���,

i
�cir

e
����

s
ef��.����.� � 

Aluminum light, the ............... 67 
Am. Soc. Civ. Engs .. . . . . . . . . . ... . . . 64 
Antiseptic adhesive pomade ...... 72 
Bananas, cultivation of (3965) • . . . .  75 
.. Bleaching" a horse .............. 67 
Books and publications, new . . . . . 73 
:�����y��

il
N�

y
Y �

v
:
r 
:eitr����� 7

0 
sewer in •........................ 63 

Car coupling, Trir..3's* . . . . . . . ... . . .. 67 
Clay, action of steam on . . ... .. .... 66 
Electric lamp test . . . . . . . . . . ... . .... 66 
Electric light for horses ........... 70 
Electric motors (3006, 3968) ........ 75 
Eleotric rock drilling .............. 72 
Engineering appliances, some 

patented ......................... 73 
:':n

i
s�:!�� <;,no�:}�

d
ii!��:Vy.: � 

Flying machine, the Frost*' . ...... . 67 
Gas engine, economy of ........... 70 
Gauge glasses, cleaning . .... . . .... .  68 
Guns, to keep cool. . . .. . . ... . .. . . . .. 68 
HydrauliC works in Aflica, 

Roman . . ... . . .. .... . . .  � . . . . . . .•. . 70 
Inventions, recently patented .... 73 
Inventor, an, made an English 

peer . . . . . . . . . . ... . . .. . ..... .... . . .  65 
Inventors obtaining patents, 

weekly list of ................... 76 
Iron, pig, costs or making . . . .••. . . . 69 
Iron, protecting from rust ........ 70 

Kid llolve manufacture. the .... .. 66 
Kites without tails ..... ... . . . .. . . . . m 
Liniment . . . . . . . . .. . . . . . . . . . . .•. . . . . .  68 
Locomotives. fast compound ..... 69 
Lowel' Bow Park,Canadian Pacific 

RR· . . . . . . . . . . . ... . .. . . . .... . . . .  66 
Mastodon, the, at Central Park 

Museum"' ........................ 71 
:I:f�s�zg�����ri\:�c

c
��:.�?�.���� � 

Mexico City, drainage of .......... 67 
M�'t�f:� X���':.�

t
�
O
�.s

f
p��.�

. �.:. � 
Naval service, the U. 8 . .... ... . . .. 69 
Niagara Jt�alIs and Buffalo .. ..... .. 64 
Occupation, choice of ... . . .. . . . . . . . r,s 
Oils, aistilling, improvements in .. 68 
Patent tricks-old and new ... . . . . . 64 
Patents granted, weekly record of 76 
Pavements, WOOd, in London ..... 67 
Photographic developers .... (3946. 

. 3978) . . . .• . . . . . . . . . • .• .• • • . . . . . . . .  74 
Pipe wrench, Ryan's* .............. 67 
Planets, position of in February .. 65 
Rheumatism, bee poison for ...... 70 
:��� g��fl::-:�i'�g!k 'isiti;'fi::: � �: � 
Sewer, ,neat storm, in Brooklyn·. 63 
Steam exhaust should. not be in 

sewer . . . . . . . .. . . . . . . . . . . . . . ... ... 72 
Sugar cane crystals .. . . ... . . . . . . . . . . 67 
'l'elegraph instrument (3969) . • • • • •  7b 
Tempering with lead bath (3944) •. 74 
Thomson, Sir William . . . . . ..... . . . 65 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 839. 

For the Week Ending Jannary 30, 181)2. 
Price 10 cents. For sale by all newsdealers. 

PAGE 
1. AGRICULTURE.-Practlcal Notes on Tomato Culture ••.••••••••••. 13409 

The ·l!�ixation of Free Nitrollen ....................................... 13413 
II. CHElllS'rR Y .-Analy.is of Fermented Liquors ..................... 13413 

Tbo PreCipitation of Copper by Iron.--By J. ESSNER ............. 13412 
Terpene frOln Compres8ed Gas Oils .. .... . . .. . . .. .... . . ... .. ....... 13414 
Electric DecompositiOn of Chrome Ore.-By E. �'. SMITH ......... 13410 

Ill. CIVIL ENGINFJERING.-A New Use for Portland Cement as a 
Structural :\laterial............................................ . ........ 13401 

IV. ELEC'l'RICITY.-A New Electric Tricycle.-l illu.tratioD. . . .•. . . .  13410 
Early History of the Porte Electric Sy.tem ........................ 13419 
Rate of ProP8j<ation of Induced M8j<netism in Iron ............... 13410 
Bow to Invent the Successful Competing Telephone.-By ED-

WARD P. THOMPSON .................................................... 13411 
The Electric Stair Climber.-l illustration .......................... 13411 

V; GEOGRAPHY.-Tbe Great Salt Desert of Per.ia .... ............... 13409 
VI. MECHANICAL ENGINEERING.-Vail's Boiler Tnbe Expand-

inn::'�����So1lJ
l
�S:eW°-&beeis:::::::::::::::::::::::::::::::::::::: l� VII. METALLURGY.-Compression of Steel Castings while in the 

Fluid State.-4 illustrations ............................................. 13.f02 
VIII. illlSCELLANEOUS.-In.tantaneous Mechanical Calculator.-

1 illustration ............................. ................................ 13403 
IX. NA VAL ENGINEERING.-Japanese Coastguard Ships.-l illus-

tration . . . . . . . . . . . . . . ..... . . . . . .. ... . . . . . . .. . . . . ...... . ... . . ..... . . . . ..... . .. 13399 
'I'be Screw Ferry Boat Cincinnati.-1 illustration .................. 13400 

X. RAILROAD ENGINEERING.-The Trans-Siberian Railway.-
I illustration . . . . . . . . . . . . . . ... . . . . . . ... . ... . ... ... . ... . ......... . . . . . ... . . . 13400 

XI. PHYSICS.-Influence of Temperature on the Color of Pigments. 
-Recent experiments by EDWARD L. NICHOLS and BENJAMIN 
W. SNOW upon color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•• . . . . . . . . . . . . . . . . . . . .  13407 

XII. PHYSIOLOG Y.-The Origin of Death.-By EDWARD G. GARDI-
NEil . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .• • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13407 

XIII. PHOTOGRAPHY.-Color in Photography.-Mr. Baudran's re-
searches into color in photography'.-2 illustrations ................. 13406 

Photography in Co'ors . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 13407 
XIV. SOCIAL SCIENCE.-New York as it may be in the Year 2(XX) ••• • 13411 

John Bull's Drink Bill.-Graphically presented. -1 illustration ... 13412 XV. TECHNOLOGY.-Bleaching by Means of Hypochlorite of Alu-
m�na�Ti;;;-:��·it���It�es:-: iiy "j: j: ii·U'ii>iEL:-:Th"· action' of· siin: 13414 
li
��p����3

g
R�?����a�h�:�rilfu��ii1���:.':::.' �::::.':.': :::::: ::: = 

Manufacture of Powders and Nitrated Explosives.-Notes on 
the concentration of sulphuric acid by the Negrler procefl! for the 
manufacture of explosives.-3 illustrar.ions ........................... 13406 

New Process for Bleaching Jute.-With full details .............. 134().1 
On a New .Method of Purifying Chloroform.-By RENE DU BOI8 

REYMOND.-Purification of chloroform by intense cold ............ 13414 
Reflectors for Street. Lamps.-A suggestion for the improve .. 

ment of the service rendered by street gas lamps, with diagram of 
light given uorler different conditions.-1 illustration .............. 13405 

Star Anise and its Oil.-A Chinese oil, with diagram of the primi-
tive Chinese st.ill used for it.s extraction.-1 illustration ........... 134<» 
to

T
r:/B�U�'::

i
��d °i-��i�/��

h
fi��I,f��':fC s1<f��.� B�a

IP��:�
e
�� 

BURNS.-The application of a new agent in place of the old offen-
stve ones, and practical tests of the same ................ ............. 13404 

'rhe RefininJt of Petroleum and Lubricating OUs.-How petro-
leum i. refined . ... .. . . .. . . . . .. . . . . . . .. . ... . . . ... .  · · ·  .. ... . . . .. . . . · . . · · · · .  13405 

WaterprooliIlJ{ Pulp.-A composition of matter for waterproofing 
pulp articles .. ..... ... .. ........................... . ....... ............... 13(03 

J titutiiit !mtritau. 
NIAGARA FALLS AND BUFFALO. 

After the completion of the great tunnel works now 
in progress at Niagara Falls, there will be nothing to 
hinder the rapid rise and growth of that interesting 
town into a great and wonderful city. Its dwellings 
and factories will be supplied with light, heat, and mo· 
tive power at an extremely low cost, and useful indus­
tries of every kind ought there to flourish with un­
wonted vigor. Domestic life will be attended with 
many comforts and conveniences. The cook will only 
need to touch a button, and presto, her electrical stove 
will be in full operation, the pot will boil, the oven 
bake, the turkey roast, the pump move, the washing 
machine turn ; while the electric refrigerator will freeze 
the water, preserve the meats, vegetables, milk, butter, 
eggs, and other supplies. No coal, no wood, no dust, no 
dirt, no oil, no gas. The lady of the house will be relieved 
of care. She presses a button, and every nook and 
corner of her dwelling glows with cheerful light. Touch 
another. and the electric fire glimmers in every room, 
diffusing genial warmth. The electric lift takes her up 
or down stairs in a jiffy. The telephone conveys her 
orders to market, and distributes her social commands 
among friends and neighbors. Niagara is in a fair way 
to become famous as the great electrical city of the 
world. At any rate it will possess, in a great degree, 
the means for economic electric generation and supply. 

Near to Niagara, only twenty-five miles distant, is 
Buffalo, already a large and prosperous city, the head 
center of lake navigation. The simple extension of 
conductors over t.he short distance above mentioned 
will bring to the people of Buffalo a direct share in the 
economic and other advantages of the new and great 
enterprise. Light, heat and motive power for streets, 
vehicles, works, shops, factories, stores, churches, 
dwellings, can be supplied from the dynamos at 
Niagara, more economically, .probably, than by any 
other means. Local steam engines may be dismissed; 
their occupation, for Buffalo, will be gone. Even the 
steam fire engines may retire. The electric pump will 
beat them out of sight. 

We look toward Niagara and Buffalo with hopeful 
interest, expecting soon to witness there many novel 
applications of electricity for industrial, domestic and 
municipal purposes. In the latter category the pro­
motion of the public health and the expulsion of 
diseases by electrical agencies seem to be among the 
reasonable possibilities of the near future. 

••••• 
PATENT TRICKS-OLD AND NEW. 

Some time ago, under this heading, we briefly ex­
plained some of the methods practiced by sharpers 
upon unsuspecting patentees, for whose benefit we will 
now repeat our remarks and make a few ad(litions. 

When an inventor receives a patent, his name is im­
mortalized in the Official Gazette, and he immediately 
becomes the object of attack from a horde of hungry 
aspirants for money, among whom are ex-clerks, patent 
brokers, and pretended legal lights of varying degrees. 
The patentee is deluged with circulars and letters from 
this class of gentry. Some write to inform him confi­
dentially that his patent is good for nothing; but on 
receipt of a certain fee they will set it right and make 
it sound as a silver dollar. Others pleasantly inform 
the new-fledged inventor they have read his patent 
with great pleasure, consider it to be a very valuable 
invention. If properly introduced, much money can 
be soon realized. The State of Iowa, they say, is worth 
$50,000, Ohio $45,000, Pennsylvania $65,000, and so on. 
All that is necessary is to print some circulars and do a 
little blowing, which the broker generously offers to do 
on receipt from the inventor of ten to fifty dollars cash 
in advance. Another writes to say he has an actual 
offer of $10,000 for the patent for Canada, provided the 
patent is at once taken, which he will procure on re­
ceipt of the necessary money. It is almost needless to 
suggest these schemes are designed to fleece the in­
ventor. The so-called patent sellers rarely effect a 
bona fide sale. They depend upon the advance fees ob­
tained .as above for a livelihood. Some of them have 
thus grown rich and prosperous. 

These pretended sellers try to make it appear they 
are reliable by giving respectable references, and cite 
names of patentees for whom they purport to have sold 
patents. One mode of procuring these references is as 
follows: They write the patentee they have a cus­
tomer who will buy a county right in Minnesota for 
$500, and pay by deeding 25 acres of land in Arkansas, 
really worth $1,000, but the parties are so anxious to 
obtain the patent right they are willing to let the land 
go, and take the right, in settlement, provided $50 cash 
is paid and a mortgage is given for $500. This done, 
the patent broker closes the transaction, receives the 
$50 cash, which is the full value of the land, also re­
ceives a mortgage for $500, together with the patent 
deed. At the same time the broker is careful to obtain 
a written certificate from the inventor stating, "I take 
pleasure in saying that X. Y. z. & Co. have sold a 
patent right for me, at my price, and on terms satis­
factory, and I recommend them," etc. In this way 
references are secured which make quite an impressive 
show on circulars, while the inventor is so ashamed of 
having been so easily duped, he keeps mum. 

One of the latest tricks is the following: The paten­
tee receives a letter from A. & B. asking for how much 
he will sell his patent for such and such a State. He 
replies, giving a price, say $5, 000. The patentee soon 
after receives another letter from X. Y. Z., saying that 
A. & B. write they have corresponded with you, and 
now say they have decided to purchase the patent on 
the terms named, provided the title and claims are 
fOJ-ud to be correct. To ascertain this, they require 
that X. Y. Z. shall examine and report upon the patent, 
otherwise A. & B. will not purchase; that if the pateIlr 
tee wishes to complete the sale, he must remit fifty 
dollars to pay for the examination, which is a work 
independent of the sale, and must be independently 
paid. The inventor sends the money; a report is made 
adverse to the patentee, no purchase is made, none was 
ever intended. 

A new edition of the same class of swindles is worked 
by a gang of confederates as follows: 

One of the swindle� writes to the patentee asking if 
the patent has been disposed of. If not, he would like 
to correspond with a view to purchase or manufacture. 
Reply is made that the· patent is for sale. Then comes 
another letter from the swindler, saying substantially, 
"We have examined the invention very carefully, and 
if you will furnish us with an opinion or report as to the 
scope and validity of your patent we will, if same is satis­
factory, make you an offer either for purchase or license 
on royalty. Our proposition will be based entirely on 
the nature of the opinion or report. If you have not 
already a reliable opinion, we recommend D. & Co. 
(Did diem), as moderate in charges for this class of 
work. Such patent rights as we buy must be bought 
at once, and it will therefore pay you to furnish the re­
port without delay." The in ventor then writes to the 
other members of the gang, Diddlem & Co., by whom 
the inventor is requested to send $50 or $100 cash and 
the desired report will be furnished. Unsuspecting 
inventors easily fall victims to this trick; the money is 
paid, and the tricksters, who never had any idea of 
buying the patent, divide the plunder. 

The patent insurance dodge is another scheme for 
relieving inventors of their cash. This purports to be 
a corporation for insuring inventors against infringe­
ments. By paying eight dollars cash within 30 days of 
the issuance of the patent, the concern undertakes to 
insure the patentee for one year against any infringe­
ment of his patent by other people, besides giving 
advice and services for which other lawyers charge 
anywhere from $250 to $10,000. There is less chance of 
infringement during this f3riod than that the inventor 
will be struck by lightning in winter. This is simply 
a scheme to do the inventor out of $8. 

A French trick played with much success on Ameri­
can inventors is the following: The new patentee re­
ceives by mail, from Paris, a flaming ornamental 6.ocu­
mentof provisional membership, which looks as if it came 
officially from the president of the famous Academy of 
Sciences, with a letter informing Monsieur Ie John 
Smith, of Snuffkinsville, Arkansas, Republique des 
Etats Unis, that the Academy has observed with plea­
sure his invention for planting seeds, so important for 
agriculkre; in view of which they have voted to con­
fe·r upon M. Ie Smith the honorable distinction of mem­
bership in the Academy. M. Ie Smith will have the 
goodness to remit to the treasurer the nominal sum of 
fifty francs-ten·dollars-to defray the cost of the parch­
ment, framing, boxing, and transportation of the di­
ploma. These tricksters are said to draw considerable 
money from the United States. 

Such are a few of the adroit schemes now in vogu.e 
for sv;indling "innocent " inventors. 

Bills have been introduced in Congress to protect in­
nocent purchasers of patents, i. e., infringers. Might 
it not also be well for somebody to formulate a law 
to protect innocent inventors ? 

. .. , . 
Annnal Meeting of the American Society of 

Civil Engineers. 

The American Society of Civil Engineers held its 
annual meeting on Wednesday and Thursday, J anu­
ary 20 and 21. The afternoon was devoted to the gen­
eral business of the society. In the evening valuable 
papers on the Elevated Railroads of St. Louis, the 
great Weehawken passenger elevator, and other sub­
jects were read. 

On Thursday an excursion was made to the above 
elevator and viaduct. The reservoir and high service 
tower of the Hackensack Water Company were also 
visited and examined. The party then proceeded b¥ 
steamer to the Brooklyn Navy Yard. Here by the 
courtesy of Captain Henry Erben, U. S. N., the en­
gineers were permitted to examine the. cruisers Maine 
and Cincinnati, and the armored ship Miantonomoh, 
as well as the large engines being built for the Cincin­
nati and Raleigh. The docks were also examined. In 
the evening a reception was given at the house of the 
society, 127 East 23d Street, New York, where at 21:30 
o'clock by the society's timepiece an elegant collation 
was served, followed by a number of speeches, which 
were enthusiastically applauded. The sese' "US of the 
society were largely attended by mem' ·"Gil 
guests. 
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POSIiION OF THE PLANETS IN FEBRUARY. 1 2 h. 21 m. A. M., being 2' 39' south. The conjunction 

VENUS I occurs very near the time when Mars rises. 

is evening star. She is the gem of the star-lit Febru- .The r�ght
.
asc?nsi?n �f Mars o� t�e 1st is �6 h; 12 m., 

ary sky, and is seen under most favorable conditions, his .d�clmatlOn IS 20 3: south, �llS dIameter IS 6 .2, and 

coming toward us, thus increasing her diameter, and he IS m �he constellatIOn SCOrpIO. 

oscillating eastward from the sun, thus lengthening M�rs rIses on the 1st at 2 h. 38 m. A. M. On the 29th 

her stay above the horizon. Though less of her illu- he r18es at 2 h. 11 m. A. M. 

mined disk is turned to the earth as she advances in MERCURY 
her course, the loss is more than counterbalanced by is morning star. His course is uneventful as he makes 
her greater diameter, and her brilliancy steadily in- his way from western elongation to superior conjunc­
creases. To complete the list of her attractions, she is tion with the sun. 
moving northward, and, when the month closes, her The right ascension of Mercury on the 1st is 19 h. 37 
declination is 7' 28' north. m., his declination is 22' 19' south, his diameter is 5'.6, 

The most interesting event on the February record is and he is in the constellation Sagittarius. 
the close conjunction of Venus and .Jupiter on the 6th Mercury rises on the 1st at '6 h. 6 m. A. M. On the 
at 5 h. 8 m. A. M., when Venus is only l' south of .Jupi- 29th he rises at 6 h. 36 m. 
ter. A minute of arc is a tiny bit of sky, and the 
planets would seem to make an appulse, or touch NEPTUNE 

each other, if we could see them, but they are below is evening star. Observers will look for him 2%,' north­
the horizon at the time of the conjunction. Observers west of Aldebaran, his position changing little during 
will, therefore, have to be contented with a view of the I the month. A good telescope is required to obtain a 
planetary rivals on the evenings of the 5th and 6th, good view of him, though he has been seen with the 
when they are near· together, and form a charming aid of an opera glass by a practiced observer. 
celestial picture. On Friday, the 5th, at 7 h. P. M., The right ascension of Neptune on the 1st is 4 h. 19 
Venus is 21' of arc west of .Jupiter, a space about equal m., his declination is 19° 48' north, his diameter is 2'.6, 
to two-thirds of the diameter of the moon. On Satur- and he is in the constellation Taurus. 
day, the 6th, at 7 h. P. M., Venus is 40' east of .Jupiter, Neptune sets on the 1st at 2 h. 41 m. A. M. On the 
showing that the conjunction has occurred, and that 29th he sets at 0 h. 51 m. A M. 
the planets have changed places, and are receding from URANUS 
each other. The planets set about 8 o'clock on the 
evening of the 5th, and the distance between them 
will lessen as long as they are visible. The conjunction 
will be visible with the aid of a telescope to observers 
far enough east of us to trace the planets above the 
horizon at the time of the conjunction at Greenwich, 
for instance, "here it occurs at 10 h. A. M. 

The conjunction comes near being an occultation, a 
very rare occurrence between two planets, of which 
there are few instances on record. The moon occults 
every month all the stars and planets that lie in her 
pathway. Planets sometimes occult stars, but a planet 
occulting a planet, or even coming as near as Venus 
does to .Jupiter, is a phenomenon to be remembered for 
a lifetime. Observers on this portion of the earth's 
domain will greatly regret that our celestial neighbors 
did not choose a more favorable hour for the exhibition, 
and give us an occultation instead of a conjunction. 

The right ascension of Venus on the 1st is 23 h. 7m., 
her declination is 7° 4' south, her diameter is 13'.0, and 
she is in the constellation Aquarius. 

Venus sets on the 1st at 7 h. 51 m. P. M. On the 29th 
she sets Itt 8 h. 55 m. P. M. 

JUPITER 

is evening star. His course in that role is nearly 
finished, for he is drawing near the sun and will soon 
become eclipsed in the sunbeams. He sets about an hour 
later than the sun when the month closes. Obseryers 
in .January watched y!ith eager inbrest the approach 
of Venus and .Jupiter. They will watch with gre�ter 
enthusiasm during the present month the conjunction 
of the bright planets, or what can be seen of it, and 
their subsequent recession from each other, so that at 
the close of the month they are 20° apart. A remark­
able coincidence intensifies the importance of this rare 
phenomenon. Venus and .Jupiter were in conjunction 
on .July 20, 1859, at 10 h. 38 m. P. M., Venus being l' 
south of .Jupiter. The distance between the planets 
was exactly the same as in the present case, although 
their position in regard to the sun was entirely dif­
ferent. 

The moon makes two conjunctions with .Jupiter in 
February. The two-days-old crescent is in conjunction 
with .Jupiter on the 1st at 3 h. 36 m. A. M., being 3° 42' 
south. The one-day-old crescent is in conjunction 
with .Jupiter on the 28th, at 11 h. 40 m. P. M., being 3° 
19' south. 

is morning star. His right ascension on the 1st is 
14 h. 15 m., his declination is 13° 4' south, his diame­
ter is 3'.6, and he is in the constellation Virgo. 

Uranus rises on the 1st at 0 h. 14 m. A. M. On the 
29th he rises at 10 h. 19 m. P. M. 

Venus, .Jupiter, and Neptune are evening stars at 
the close of the month. 
. Mercury, Saturn, Mars, and Uranus are morning 
stars. 

••••• 

' .. he Alunllnum Light. 

A very intense light, such as is required for photo­
graphic or occasionally for medical purposes, may, as 
is well known, be re:1dily obtained by burning mag­
nesium ribbon, which has, however, the disadvantage 
of being somewhat expensive. An excellent substitute 
has been found by a French chemist, M. Villon, in 
aluminum, which is about a third of the price of mag­
nesium, and which may be utilized in the same manner 
by burning it in a spirit lamp, or, if a flame of much 
more intense brilliancy is required, in a coal, gas, or 
spirit flame supplied wiili:tjet .oj oxygen. In these it 
burns without emitting fumes, in which respect it is 
superior to magnesium. The light given by aluminum 
has a high actinic power-nearly as high, indeed, as 
that of magnesium. .The most convenient way of ob­
taining a very intense light, according to M. Villon, is 
to use a lamp provided with a jet of oxygen at tho 
center of its flame, int.o which powdered aluminum 
mixed with a quarter of its weight of lycopodium and 
a twentieth of its weight of nitrate of ammonium can 
be projected by means of a tube furnished with an air 
ball. This gives an exceedingly intense light, without 
smoke. A mixture of aluminum powder with chlorate of 
potash and sugar can be ignited, giving an intense light, 
by means of gun cotton, but is somewhat dangerous. 
Probably the best plan, says the Lancet, for medical 
photography, or for laryngoscopic and auroscopic and 
other demonstrations, would be to burn a ribbon of 
aluminum in an ordinary spirit lamp. Of course, if 
oxygen and an oxy-hydrogen, or an oxy-alcoholic, lamp 
were at hand, a much more intense light could be ob­
tained. 

An Inventor Elevated to a Peerage. 

If ever a peerage is the fit reward for scientific 
eminence, says The BUilder, London, never was that 
distinction better bestowed than on Sir William 
Thomson, president of the Royal Society, on whom the 

has written what is generally accepted as the text book 
on natural philosophy, and some of the most brilliant 
mathematical investigations we have ever seen are due 
to him. When the history of science in the nineteenth 
century comes to be written, three names will stand 
out pre-eminent, those of Faraday, Darwin, and Sir 
William Thomson. 

Mineral Production of the United States for 1891. 
A recent number of the Engineering and Mining 

Journal presents the official returns of production dur­
ing 1890 and 1891 of nearly all the important minerals 
and metals, and a comprehensive statement of the 
sources of production, the occurrence of the minerals, 
the uses and values of their products, and in many cases 
the stocks of metal on hand at the close of the year. 

These statistics have been compiled with the great­
est possibie care, neither labor nor expense being spared 
to secure accuracy in every particular. 

The statistical reports given would form a book of 
about 450 pages. 

We make the following abstracts:. There have beeB 
no discoveries of great bonanzas, no mining" booms," 
during the year 1891, but the mining industry never 
was more prosperous, and its prosperity never before 
was founded on so substantial a basis. Large invest­
ments have been made in mining, at;ld for the most 
part with' prudence. Under competent and honest 
management these investments are making highly sat­
isfactory returns. The dividends declared by mining 
companies during the year 1891 were much greater 
than for many years past, and represent a better re­
turn on the money actually invested than ever before 
in the history of mining in this country. 

The immense increase during 1891 in production of 
most of the metals has been a surprise. Copper in par­
ticular will, as usual, astonish the trade. The con­
sumption of metals increases steadily, as might be 
expected from the growing wealth and prosperity of 
the country. Almost the only article which has fallen 
off has been steel rails, and with it pig iron. In this 
instance the financial condition of the railroads was 
the cause; while where consumption is made up of the 
purchases in small and various forms by the people at 
large, it steadily increases unless checked by very 
high prices. During the year 1891 prices were gener­
ally low and the people prosperous; they consequently 
purchased freely. 

Nothing more forcibly demonstrates the absurdity 
of our barbarous system of weights and measures than 
the compilation of statistics. We have tons of 2,240 
pounds, of 2,000 pounds, and the metric ton of 2,204�� 
pounds, or 1,000 kilos, to say nothing of the other 
special tons used in certain industries. We have ounces 
troy and avoirdupois, and grains and grammes, with 
innumerable other weights. It �s indeed high time 
that all civilized countries adopt the single metric 
standard of weights and measures-in which case the 
statistics compiled in one country will be available 
for comparison elsewhere without necessitating the 
laborious recalculation from one system into the other. 

MINERAL PRODUCTION OF THE UNITED STATES IN 
1890 AND 1891. 

1890. 1891. 
Gold, ounces................................ 1,588,880 1,620,000 
Silver, ounces. . . ............................ 54,500.000 58,000,000 
Pig Iron, tons of 2,000 lb.................... 10,307,028 8,976,000 
Steel Rails, tons of 2,240 lb........... .. . . . .. 2,095,996 1,090,000 
Copper, lb ............ . . . . . ............. ..... 284,920,000 292,620,000 
Lead, tonA of 2,000 lb............. . . . .... 181,494 205,488 
Zinc, tons of 2,000 lb........ ................ 66,342 76,500 
Nickel, lb.... . . .. ........................... 200,332 144,841 
Quicksilver, flasks................ ..... ...... 22,926 21,022 
Aluminum, lb... ............. . ... . ......... 94,381 163,820 
Tin, Ib............ .. ........ .. ....... ..... 123,366 
Antimony Ore, tons of 2,240 lb... ... ....... 700 
Anthracite Coal, tons of 2,240 lb.... ........ 38,006,488 42.839,799 
Bituminous Coal, tons of 2,240 lb........... 93,000.000 98.000,000 
Phosphate Rock. tons of 2,000 lb.......... . . 637.000 659,731 
Salt, bbls. of 280 lb.... ............ .......... 9,727,697 10,229,691 
Bromine, lb .. . ................. ,. . . . . . . . . . . . . 310,000 415,000 

The right ascension of .Jupiter on the 1st is 23 h. 24 m., 
his declination is 5° 8' south, his diameter is 33".0, and 
he is in the constellation Aquarius. 

.Jupiter sets on the 1st at 8 h. 59 m. P. M. On the 
29th he sets at 6 h. 59 m. P. M. 

Pyrites, tons of 2,000 lb............... .... ... 109,431 122,438 
British Queen has just conferred the title. The days Sulphur, tons of 2,000 lb. .. ............ .., 1,200 

SATURN 

is morning star. He is now coming into notice as the 
bright star in the east, rising about 8 o'clock on the 
middle of the month, and may be found about 19° 
northwest of Spica. 

The moon is in conjunction with Saturn on the 15th, 
at 10 h. 54 m. A. M., being 1° 40' north. 

The right ascension of Saturn on the 1st is 12 h. 3 m., 
his declination is 2' 20' north, his diameter is 17" .8, and 
he is the constellation Virgo. 

Saturn rises on the 1st at 9 h. 3 In. P. M. On the 
29th he rises at 7 h. 5 m. P. M. 

MARS 
is morning star. Observers who wish to obtain a 
glimpse of the ruddy star, soon to play an important 
part in celestial economy, will find him on the 1st 3° 
southeast of Beta Scorpii, rising ahout half past 2 
o'clock. An opera glass will bring him into the field of 
view. 

The moon is in conjunction with Mars on the 22d, at 

are past when a man could say with Bacon, "I have . .  " " taken all knowledge to be my province'" nor is it now The Iron Illdustry suffered a severe set-back dur-
possible even to so take all science, but Sir Wm. Thom- ing the past year, when the make o� pig iron declined 
son may justly claim to have taken all physical science I from 10,307,028 tons of 2,000 pounds, m 1890, to 8,976,000 
as his province and there are few who can rival him in 1891, these figures being obtained from official re­
in any one bra�ch of it. Go where you will, we find turns made throu�hout the year. ?h�s heavy falling 
traces of his restless activity. Every telegraph office off was caused chiefly by the declme m the

. 
make of 

. tocked with instruments of his invention' a large steel rails from 2,095,996 tons of 2,240 pounds III 1890 to ;:rt of London is lighted by dynamo machin�s which 1,090,000 tons in 1891-a decline due partly to the pov­
are modifications of one of his' and in the test rooms erty of the railroads and partly to the comparatively 
of all the installations in the w�rld the most accurate high price established ?y the. steel. rail ass.ociatio�. 

In phosphate rock, III pyntes, III salt, III alummum, 
in copper, lead and zinc there has been a very consider­
able increase in output, while tin, antimony ore and 
sulphur enter the list with modest but promising 
beginnings. 

instruments are his also. We go to sea, and we find 
the means of taking soundings without stopping the 
ship, designed by Sir William Thomson ; we arrive in 
port, and find the height and time of the tides pre­
dicted by Sir William Thomson's tidal clock. Perhaps 
we are interested in questions of speculative science­
the age of the earth, the constitution of matter and 
the size of its ultimate molecules, the origin of life on 
the earth and its probable duration; none of these 
questions can be adequately discussed without mention 
of his name, and on some of them he is the only 
authority. In collaboration with Professor Tait he 

• .  e . •  
THE Venezuela, belonging to the Red D Line, is the 

first vessel built under the provisions of the postal sub­
sidy act of the last Congress. She has been tested un­
der the supervision of a naval board and made 15}4 
knots average on a four-hour trip. The board reports 
that she complIes with the government requirements. 
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The Incandescent Lamp as a Test for StablUty. 

It was used recently by Mons. F. Leconte at the 
Institut des Sciences de Gand. He required to verify 
the stability of the stone supports which rest upon 
the foundations in the Laboratory of Physics there. 
Upon one of these supports he placed a telescope, 
and upon the other a Khotinsky lamp, and he 
made such dispositions and arrangements that the vi­
brations of the filament could readily be observed 
through the telescope. He waited about ten minutes 
until there was complete repose, and then gave several 
sharp taps upon the floor of the laboratory, noting the 
number of seconds taken by the filament in again com­
ing to the state of rest. The usual mercury tests were 
entirely incompetent to show vibrations which the in­
candescent lamp readily responded to. With a little 
care this test of stability might be made of 2. quantita­
tive nature, and thus its usefulness would be greatly 
enhanced. 

.f ... 
LOWER BOW PARK, BANFF. 

Throughout long stretches of travel over the Cana­
dian Pacific Railway the scenery is flat and unattrac­
tive; but as from the eastward we approach the 
Rockies, many scenes of extraordinary grandeur are 
presented to the view. The neighborhood of Banff, 
where healing hot springs are found, is especially rich 
in river and mountain wonders. We give for an ex­
ample a prospect at Lower Bow Park, where the river 

J titutiiit jmtritau. 
Manufacture of Kid Gloves. 

The first thing to do is, of course, to remove the hair 
from the raw skins, and for this purpose lime is used, 
they being immersed ·from a fortnight to three weeks 
in pits containing water and lime. The skins are con­
stantly turned and shifted about by workmen armed 
with long iron tongs, and when taken out it is found 
that the lime has loosened the cuticle of the skin, thus 
rendering the removal of the hair a more easy matter. 
From the lime pits the skins are taken to the unhair­
ing room, where they are stretched on a sort of wooden 
block, and are scraped with a blunt two-handled 
knife. This removes the hair. They are now taken in 
hand by the" flesher, " who cuts off the tail, the head 
piece, and such portions of adipose matter as may still 
adhere to the skin. The waste is useful for the manu­
facture of glue and gelatine, the hair removed by the 
former process being used for mortar and for felt 
making. 

The skins now pass on to the "scudder," who re­
moves any hair that may have hitherto escaped the 
knives of the previous operators. They are next left 
to soak in clear water, to remove all traces of the lime, 
and from thence they undergo a process of artificial 
fermentation, called by the French "mise en confit "­
that is to say, they are placed in a mixture of warm 
water and bran, which not only removes any fleshy 
impurity from the skins, but· also renders them soft 
and supple. Kid skins are not tanned like ordinary 

of the dye. Having been rinsed, the skins are now 
moistened with more yolk of eggs, and are allowed to 
rest a day before they are dyed by the workmen, who, 
taking a brush dipped in ammonia, spread it over 
the skins, and then apply several coatings of the dye. 
For skins that are dyed on both sides of course another 
process is employed. The workmen place the skins in 
a large vat, and while treading them down pour in the 
coloring liquid. Those that are intended for black 
gloves show, after their first dip in the dye, a bluish 
tinge, but this is worked off until the skins present a 
brilliant and perfect black. This process is called 

" lustering," and is done by passing a sponge over the 
skins, which have been dipped in a mixture of oil and 
soap. They are then stretched over rolls of flannel 
until quite dry. 

The skins which have been dyed are now subjected 
to a process known as "grounding," the object of 
which is to remove all roughness, and render them 
thinner and more supple. They are next sorted accord­
ing to their quality and size, and are passed on to the 
cutters, who cut them into the several detached parts 
of gloves. This operation may seem to the unskilled 
very easy, but it requires great judgment, for the 
workman has to allow for the natural stretch of the 
skin. The finished skins having been selected and 
mapped out by the sorters are put over a frame look­
ing like a deformed glove. These frames are so made 
that they represent the whole glove laid out unsewn. 

CANADIAN PACIFIC RAILWAY-LOWER BOW PARK, BANFF. 

passes between two towering' masses of granite; dense 
forests in the distance, above which rise to enormous 
heights the snow-capped heads of western giants, 
bewildering in number and furrowed with glistening 
glaciers of immense extent. How the railway was ever 
carried through so many and such dangerous defiles as 
this region presents is the wonderment of every tra­
veler. 

The Canadian Pacific Railway may be said to extend 
in one continuous line from Halifax, on the Atlantic, to 
Vancouver, on the Pacific, a distance of about 3,650 
miles, being the longest line of railway under one 
organization in the world. 

. '., . 
Action of Superheated Steam on Clay. 

Mr. E. Meyer, of Berlin, claims to have devised a pro­
cess whereby hydrate of alumina may be obtained di­
rectly from silicates of alumina or clay. The pro­
cess is said to be based on the hitherto unknown pro­
perty possessed by superheated steam of exerting a de­
composing action upon silicates of alumina (inclusive 
of those combined with iron or ferro-silicates) or clay, 
in such a manner that the metallic substances (such as 
alumina, oxide of iron, lime, and alkalies) which they 
contain become converted, with separation of silicic 
acid, into water-soluble hydrates. The superheated 
steam acts upon the materials, which must be in a state 
of division, with equal effect whether the said materials 
are in a dry or a wet conditIOn. The present process 
consists in bringing superheated steam (preferably 
heated by means of red hot iron surfaces) into intimate 
contact with finely divided silicate of alumina or 
clay, dissolving the hydrates formed and obtaining the 
hydrate of alumina therefrom by precipitation. 

leather, such as used for making boots or harness, by The gloves, with the thumbs duly fitted and put to­
means of oak bark, but are immersed in a large revolv- gether, are placed in a press, after which they are sent 
ing "drum," which contains a mixture composed of to be punched by means of machinery. The cuttings 
yolk of eggs, wheaten flower, alum and salt; and so left by the punching machine are picked with scissors 
enormous is the consumption of the former ingredient by girls who are called "rafHeuses," w:_ile those em­
that at one factory in Chaumont no fewer than 4,000 ployed making the" fourchettes," or side pieces for the 
eggs are needed every day. The skins are allowed to fingers, which are also cut out by the bunch, are called 
remain in this costly paste- for rather more than an "fourchettiers." It is, of course, necessary that the 
hour, the drum being kept revolving by means of ma- "fourchettes" should match exactly with the other 
chinery. I parts, and for this purpose "sorters" are employed to 

They are next taken out, and removed to the cellars I choose them. The edges of the gloves are refolded by 
for the night, and from thence are conveyed on the fOI- I' machinery, and are then ready for sewing. In France 
lowing day to the drying room, where they are subject- the work of stitching is done mostly by hand, although 
ed to a temperature varying from 140' to 160'. The at- . there are some very ingenious machines invented to 
tendants in this room are clad in a garb similar to that perform this operation. One firm alone employs no 
of the peasantry of India, so intense is that heat; but fewer than 4,500 women and girls for this branch. 
they manage, nevertheless, to enjoy good health, and The fastenings are now attached by means of rivets, 
sometimes even to increase in weight. Each skin is which are hammered by the girls called "riveuses." 
hung separately on hooks, and thus they dry very The glove has now been sewn and furnished with but­
quickly. This process leaves them somewhat hard, and tons. It only remains to straighten it by placing it on 
they are next "seasoned" or "sammied" with cold a glove stick. The gloves are then arranged in 
water, and then stretched backward and forward over dozens, and being enveloped in paper bands are 
upright knives, shaped like a half moon. After being packed in card boxes ready to be dispatched from 
wetted again they are" shaved," a process requiring the factory. 
great dexterity. This is accomplished by means of • ' .  I • 
specially constructed knives which remove the under IT has been decided to work the Liverpool Elevated 
flesh. The skins are now coated with a composition of Railway by electricity, using motor cars, instead of 
flour, oil, and yolk of eggs, which make them soft and separate locomotives. The line is six miles long, and 
pliable. They are then conveyed to the dyehouse, the generating station is being erected near the middle 
being by this time ready for the preliminary operations of the railway. There are several opening bridges, and 
of dyeing: the itructure is composed entirely of iron and steel, 

Before being dyed the skins are trodden under foot spanning for the most part the existing dock railway, 
for several hours in water. This process throws out of I which will thus be left free for the goods tra.iJlc of tho 
them anything which would be opposed to the Belion docks. 
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AN IMPROVED PIPE WRENCH. 

The illustration represents a strong and convenient 
wrench, consisting of but few parts, which can be 
quickly and readily separated, and any one part dupli­
cated if necessary. It has been patented by Mr. John 
Ryan, of No. 347 East Thirtieth Street, New Y ork 
City. The body part of the wrench has an integral 
strap with a rectangular opening in which slides an 
adjusting bar, on the outer end of which is formed the 
outer iaw of the wrench. The inner end of the adjust­
ing bar is provided with teeth engaged by a nut located 
on the bar and entering a recess of the handle bar, the 
turning of the nut moving the adj usting bar out or in 
to bring the outer jaw in the desired position relative 
to the inner jaw. The inner jaw is formed upon the 

RYAN' S  PIPE WRENCH. 

lower outer edge of the projecting portion of a separ­
ate piece or strap having a slight vertical movement on 
the outer end of the handle bar, to which it is attached 
by means of shallow side tongues on the handle bar 
fitting similar grooves in the sides of the strap. The 
�trap extends above the strap of the handle bar, and a 
spring attached to the latter, engaging the under side 
�f t�e top portion Qf the strap carrying the lower jaw, 
limIts the movement of the latter, returning it to nor­
mal position when any applied strain ceases. When 
the jaws are adjusted upon and the wrench is oper­
ated to turn a pipe, the inner jaw has a slight sliding 
movemeut designed to increase its hold, the jaw being 
restored to its normal position as the wrench is carried 
backward to obtain another hold. 

.. 4 • • • 
Mobile a. a Coal Port. 

There is soon to be a great demand for coal ship­
ments from Southern ports, and all the indications point 
to Mobile as the chief supplying port, owing to its prox­
imity to the great coal fields of Alabania. 

Competition between Mobile's three railroads and 
eventually between the rivers and railroads, wili give 
Mobile the cheapest coal. 

The rivers are obstructed j ust below the coal meas­
ures, and while boats of coal are run down occasionally 
during high water, this method of freighting the coal 
is not yet safe or reliable. By the construction of a 
short independent railroad of about twenty miles 
length, from the coal fields to the Alabama or Warrior 
river, good safe boat navigation could be had for ten 
months in t.he year ; then, with suitable coal barges, 
coal could be loaded near the mines and brought 
down to Mobile and carried on to Cuba and all Gulf 
ports without transfer if desired. By this method coal 
could be brought to Mobile to cost not exceeding $1. 50 
per ton. 

------ .... -, ._, ..... ----'--­
" So rrel Sue. " 

At Batesville, Ark. , a recent shooting affray brought 
into notice a woman known as " Sorrel Sue. " She al­
ways appeared iu public riding a 
sorrel horse. It, was believed she 
belonged to a gang who stole horses. 

A surgeon who was summoned to 
attend one of her admirers, who had 
been wounded in the row, mistook 
his way and wandered into Sue's 
cabin. Before he could be hustled 
out he saw things which roused his 
suspICIOns. These he reported to 
Sheriff Timcoe, who, with a posse, 
managed to surround the den of 
horse thieves, capturing Sue and 
two of her gang. He found that 
Sue had applied the means of 
bleaching her own hair to that of 
her horses. When the posse en­
tered, they found a horse enveloped 
in a jacket made of rubber coats, 
being treated to a sulphur vapor 
bath. The appliances were very 
ingenious, and worked very well. 
A black or bay horse would be stolen 
and .run into the bleachery. After 
its color was changed and its mane 
and tail trimmed, the disguise became so pronounced 
that without any great risk the animal could be taken 
in daylight through the very district from which it had 
been stolen. It was Sue's business to not only superin­
tend the bleaching, but also to ride the animal out of 
the country.-The Spokesman. 

j'titutifit �tUttitau. 
Crystal.. In Sugar Cane. I AN IMPROVED CAR COUPLING. 

It has often been said, and in some instances by those A simple, secure, and easily operated car coupling, 
who were considered good authority, that sugar cane one adapted to couple automatically, while the un­
at times contained actual sugar crystals. As in plant coupling may be effected from the platform or roof of 
life, ordinarily, no crystals are discovered, even where , the car, is shown in the accompanying illustration. It 
the juices, by subsequent concentration, will yield crys- I has been patented by Mr. Samuel G. Trine, of Pierre, 
tals, it seems fair to infer that normal sugar cane never South Dakota. There is a longitudinal chamber in the 
contains any crystals of sugar. Mr. J. B. Avequin, a I drawhead to allow the link to enter far enough for en­
French chemist, resident in New Orleans some forty gagement by a pendent locking pin, shoulders being 
years ago, was one of the first careful investigators of formed on the inside of the throat or entrance to the 
sugar cane, and he seems to have arrived at the conclu­
sion that sugar contained actual crystals of sugar. The 
literature of sugar, and especially of sugar cane, was 
very limited at that time, and Mr. A vequin reported 
his analyses of normal cane juice, indicating that it con­
tained about 14 per cent of sugar, he not then being, 
seemingly, aware of the fact that the sugar content of 
sound sugar cane might vary from 10 to 20 per cent: 

The whole matter has been brought to our attention 
within a few days by observing crystals of sugar on the 
butt ends of the recently cut canes. A careful and re­
peated inspection showed the crystals to be there be­
yond any doubt. They glistened in the sunlight in an 
unmistakable manner, and suggested the truth of th e 
old hypothesis. 

The truth, however, seems to lie in a different direc­
tion. The canes observed were of exceptionally high 
saccharine content, and recently cut in dry weather, the 
juices e;xuding at the cut end evaporated so quickly, 
owing to the dry weather, that these crystals of sugar 
were formed, where under ordinary circumstances fer­
mentation would have set in and the ends of the cane 
have become sour.-La. Planter. 

• • • • •  
Drainage oC the City oC Mexico. 

TRI NE'S CAR COUPLING. 

The drainage of the valley of Mexico has proved to chamber. At the sides of a central longitudinal slot in 
be a difficult work. Messrs. Reed & Campbell have the top of the drawhead are ears in which is fulcrumed 
been obliged to notify the government of impossibility a lever of special form, as shown, having a jointed con­
of carrying out the tunnel for the drainage of the val- nection with a short locking pin. The perforation in 
ley of Mexico under the terms of the contract, in conse- the lever through which the fulcrum bolt is passed is 
quence of the amount of water being so far in excess of I slightly elongated, permitting the adjustment of the 
anything that was contemplated. This, however, will pin to hold a link projected from one drawhead, in 
not interfere with the ultimate success of the under- position to enter the drawhead of an approaching car, 
taking. The tunnel works are still being carried vig- the top of the pin then engaging a top rear portion of 
orously forward by Messrs. Reed & Campbell as agents the chamber, and the under side of the link lying upon 
for the government, pending the arrangement of a new the lower shoulder at the throat opening. As the l ink 
contract, the terms of which the government are at thus held enters an approaching drawhead, the pen­
present considering. The completion of the tunnel will dent pin therein is swung rearwardly until it slides 
take longer than was anticipated, but of the ultimate over the link end and falls into locked connection with 
success of the undertaking there is little reason to the shoulders and link end, provided the lever is in 
have any apprehension. horizontal position, as shown in one of the views, the 

• , • •  ,. balancing of the link in extended position, and the 
A FLYING MACHINE. latitude of motion of the pin, being so provided for 

We give a representation of the machine intended that a locked engagement in both d rawheads will 
for aerial transit which Mr. Edward P. Frost, of West always be effected. The lever is connected at its inner 
Wratting Hall, Cambridgeshire, has invented. The end with an upright rod extending to the car roof, to 
Council of the Aeronautical Society, including Mr. permit the ready uncoupling of cars therefrom, and 
James Glaisher, recently, on the invitation of Mr. grooves on the inside of the ears and an aperture in 
Frost, paid a visit to West Wratting and inspected the the lower wall of the drawhead, j ust behind the shoul­
machine. It may be said that Mr. Frost only waits ders at the throat opening, permit the use of an ordi­
for a sufficiently light engine which will supply the nary coupling pin with the usual form of link, sllOUld 
necessary motive power, and this Mr. Maxim has near- the improved device be broken or in any way disabled. 
ly invented. Mr. Frost, with about twenty-five years An automatic coupling is thus obtained substantially 
of study and work, found a natural material at once from the old link and pin, and the device is self­
as tough as leather, very strong, very light, flexible, uncoupling in case of derailment of the engine or simi­
and capable of taking any form of bend required to lar accident, and can be uncoupled from the engine. 
build up the feathers. The huge " tones, " so to speak, - ' . .  -
of the wings of the machine were made in the same Wood PavementN in London. 

way, and to precisely correspond to each natural tone, Some time ago Mr. William Weaver, chief engineer 
and the artificial feathers were fixed on to their re- and surveyor for Kensington, published a report on the 
spective tones as nearly as possible in the position of streets under his charge. These streets aggregate 
the natural feathers, which are each and all set at about 84 miles in length, and are paved with wood, as­

THE FROST FLYING MACHINE. 

varying angles to the tone. The machine is devised 
and constructed with perfect imitation of the arrange­
ment of every feather in the wing of a crow, the bird 
selected as its model. The dimensions are 30 ft. from 
tip to tip of the large wings. The whole weight is 
about 650 lb.-London Daily Graphic. 

phalt, pitching flints, macadam, 
and gravel. Of the main streets, 
all, with the exception of about 
1, 000 square yards of asphalt, are 
paved with wood laid on a founda­
tion of 6 in. of Portland cement con­
crete. 

Upward of 200, 000 square yards of 
wood have been laid in all, and 
the varieties used include fir, beech, 
vale, and jarrah. The best results 
obtained we�e with creosoted deal 
blocks 9 in. long, 3 in. wide, and 
5 in. deep, laid on 6 in. of concrete. 
They are generally spaced with 
open joints % in. wide, filled with 
asphalt to a depth of � in. to % in. , 
the remainder fronted with Port­
land cement. Sometimes the blocks 
are laid with close joints, and if the 
weather is dry when this is done, 
good results are obtained. 

... . .. 
Small Wire Manufacture. 

Referring to an article on this 
subject in the SCIENTIFIC AMERICAN of January 9, 
1892, a correspondent writes that the Washburn & 
Moen Mfg. Co. , of Worcester, Mass. , are making abso­
lutely perfect diamond dies producing copper wire as 
fine as two one-thousandths of an inch, by a special 
process, which is patented. 
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Choice of" Occupation. 

Every year in thousands of families, as the boys attain 

=====================-=-=-=-=- the age when they are supposed to have finished their 
Cleaning Gauge Glasses. school education, the important question arises. What 

®orre.9ponbence. 

To the Editor of the Scientijia Ameriaan : shall be the future occupation of the boy? The question 
As the question of cleaning gauge glasses came up is not so easily answered, and whenever the choice of 

again by R. S. G. , query No. 3788, I will tell you the occupation has been made without full consideration, 
way I clean them, which is quite novel, and very sel- it is too often found that the selection has been made 
dom one is any the worse for being cleaned. The idea without reference to the physical and mental fitness of 
is original with me, and as I have never seen it in the boy for the chosen field. The wish of the boy is 
print, perhaps it may be new. So you can give your very seldom consulted, and though young yet and with­
many readers the benefit of it. out mature experience, it seems but fair that his pre-

I take a piece of strong twine somewhat more than ferences should be taken into respectful consideration. 
twice the length of the gauge glass ; in the middle Parents frequently make the mistake at this import 
of the twine I tie a small bunch of waste, enough to ant juncture of choosing occupations for their boys for 
fill the tube fairly tight, being careful the waste is which the boys' physical system is ill adapted. Weakly 
clear from gritty or hard substances, then blow one boys with narrow chests should never be put at indoor 
end of the string through the tube so the knot or occnpations. Some trade that will keep them in the 
waste comes to the other end of glass. That end I insert open air is better suited for such. Then, again, too 
in a basin of water and pull the knot through the tube many parents look upon all trades as something be­
(that draws the water after it), then reverse tube and neath them, and erroneously teach their boys that it is 
pull it through again, and so on until I have more respectable to enter one of the professions or 
thoroughly cleaned the glass. I have never had one even to go into clerking for a livelihood. All mechani­
to break after being cleaned in this way. If the tube cal trades need to be recruited from the intelligent 
is oily or unusually incrusted, I use a little silverine on classes, and the condition of mechanics can only be 
the waste, which acts like a charm. elevated when accessions to their ranks come from well 

Asbury Park, N. J. educated, respectable, honest, self-respecting people. 
.. , • I • Too many boys are annually consigned to other occupa-

Kites without Tails. tions, for which they are not fitted, to the great dam-
To the Editor of the Saientijia Ameriaan : age of themselves and of society, and in which, after a 

The article on " The Texas Rain Making Experi- long aJ:!.d one-sided struggle for mere existence, which is 
ments " appearing in the SCIENTIFIC AMERICAN of getting year by year more and more precarious and 
Jan. 2, 1892, from the Texas Farm and Ranah, pre- difficult, they are finally left a stranded wreck, with the 
sents wonderfully correct copies of some of the photo- consciousness that the mistake in choosing their occu­
graphs made by the party, but the letterpress ac- pation has been the main cause of their misery and dis-
companying is far from facts. tress. 

As stated, " Illustration No. 3 shows one of the many Most of this is due to the false pride and prejudice 
fruitless attempts to fly kites without sufficient tails. against a mechanical trade, which would have offered 
It shows Prof. Myers, kite expert, paying out the cord, a good field for the wrecked boy by intelligence, indus­
while the kite is making a vigorous plunge for the try, and perseverance to have become a man able to 
earth." support himself and family and useful to society. 'Who 

As a matter of fact, this kite shown was not built by can doubt the truth of this ? If we look about us, we 
me, nor after my designs, and I never saw it flown, cannot fail to see that in all occupations the standards 
and when this photograph was taken (because of of requirements have been raised, and particularly 
the unusual novelty of catching a kite " on the fly " in in those employments which are not included in the 
the act of diving), I was at another camp, a mile away, mechanical branches much more is now expected from 
operating with balloons. The conspicuous deviation applicants for positions than formerly. Look at the 
from truth in this case indicates a perverting tendency increasing numbers of those who are studying for the 
in the reporter's narrative, and his ignorance of facts law, the ministry, or the medical profession. Count 
relating to the flight of kites independent of tails is the numbers of doctors, lawyers, and ministers who 
startling. The Smithsonian Institution at Washing- can barely eke out an existence. Scrutinize the adver­
ton, D. C. ,  contains a large collection of Japanese or tising columns of any of our newspapers and see the 
Chinese kites to be flown without tails, all of which I overwhelming numbers of those who)eek employment, 
have handled, and from which even the critical re- having nothing to offer but willing hands and feet, 
porter aforesaid could learn something. A properly ordinary intelligence, and very little education. Just 
constructed kite no more needs a tail than a comet look at the army of clerks and so-called bookkeepers 
does. CARL E. MYERS, constantly offering their services ; indeed, it would be 

Aeronautic EI!-gineer. more truthful to say begging for employment at any-
Balloon Farm, Frankfort, N. Y. thing that offers. These are the direct consequences of 

.. • • I .. an overcrowding in those employments which do not 
.& NeW" Mode of" Keeping Cool the Interior of" Guns. require knowledge of any mechanical trade. It is not 
To the Editor of the Scientijia American : so bad where these boys have parents with means who 

It is not the powder pressure that destroys well con- can help them, but when they have nothing but what 
structed guns, but we must look to the heat developed they can earn, it would be well if our cry of alarm were 
by the powder explosion and friction of the projectile. heeded and false pride and prejudice�were made to give 
The distribution of the heat loosens the molecules of way to the true interests of the boy. 
the metal, the inner part is heated very rapidly, while On the other hand see how intelligent, well trained 
the outer part remains cool. Metal will expand propor- mechanics progress. It is not necessary here to cite ex­
tionally to the degree of heat. Therefore, if the interior amples of living men, who, after having thoroughly 
of the gun cannot expand outwardly, it must do so in- learned a mechanical trade, have by industry, economy, 
wardly. Thereby the bore of the cannon becomes brains, and force of character lifted themselves into 
smaller, and a compression of the interior metal takes enviable positions of business success, honor, trust, and 
place. wealth. There are plenty who, from small beginnings, 

By a careful examination of a cannon, after ten or a have attained success. All work is honorable and en­
dozen rounds have been fired, it will be found that the nobling, and those who, probably being idlers them­
inner parts have been compressed, while the outer selves, profess to look upon the mechanic with disdain, 
parts are stretched. In order to mantain a reliable and would, if they could, deny him equal rights, should 
piece of . ordnance and prevent disaster, the mole- remember that idlers are always superfluous in this 
cules of the metal must not be disturbed by heating world's economy, but that the good mechanic is con­
one part while the other part remains cool. Practical ex- stantly in demand, as he is the one who lays the real 
perience has taught us that a steel ingot, after having foundation of all business success, and that his indus­
cooled down, on reheating it in a furnace, the expan- try is an absolute necessity to the capitalists. If these 
sion of the exterior body, by the quicker heating there- people who turn up their noses at the mechanic allege 
of, will bring about multitudes of cracks in its inner as a reason for their exclusiveness that the mechanic is 
body that. will make such ingot unfit for reducing be- lacking in refinement, they should be told that it is 
tween rolls into reliable bars or rails. partly due to the fact that those who deem themselves 

I can see no other remedy for this evil than to use, more refined have scrupulously withdrawn their refin­
in combination with gunpowder, a shell or shells ing influences from the mechanic by not associating 
filled with non-combustible liquefied gas, to be liberated with him. But the mechanic is not excluded from true 
in the same moment when the projectile leaves the ' culture, and one can find as many true gentlemen of 
muzzle of the gun, thereby absorbing the heat and culture and refinement among mechanics as among the 
preventing it from penetrating the metal to any dis- so-called professional classes, indeed often one searches 
Itstrous depth. CAPT. FRANK CANE. in vain for refinement among the latter. 

34 Ogden Ave. , Chicago, Jan. 2, 1892. Much depends upon the quality of the material which 
• • • •  • enters the mechanical trades, and if many of those who 

ACCORDING to a new regulation made by the Secre- now make the mistake of studying an unprofitable pro­
tary of the Navy, ships of and above five thousand fession should learn a trade instead and determine to 
tons displacement will be classed as first rates ; those lead a refined life, it will not be long before even this 
of and above three thousand, but below five thousand, somewhat imaginary reproach is taken away. It is 
tons displacement as second rates ; those of one thou- not necessary either to go from one extreme to the 
sand and above, but below three thousand, tons dis- other, and that all should rush into the trades, nor that 
placement as third rates ; and all those of less than one , the other great mistake be made of thinking that one 
thousand tons displacement as fourth rates. I mecha.nical trade is more honorable than another a.n4 
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that every boy must pick out what seems to him to be 
a little more elevated a trade. We plead for the proper 
training of boys in the mechanical trades, for their 
thoroughly mastering the whole trade and not one 
branch of it. All mechanical trades offer a good liveli­
hood, steady employment, and fortune for those who 
have the patience, perseverance, and industry to find 
it. Learn a trade ! In this connection we may say 
that the question why boys do not properly and 
thoroughly learn a trade in these days has been partly 
answered by an old employer, who gives what, in his 
opinion, are the reasons. He says that boys nowadays 
are different from what they were when he was a boy. 
In those good old times they came to learn as much as 
possible, now to earn all the money they can. Then 
apprentices were the children of comparatively well-to­
do people, who took pains to bring their children up 
properly and were more solicitous, by having their sons 
properly instructed and by making good mechanics of 
them, to make them independent Of the world. Now 
apprentices come mostly from the poorer classes and 
are expected to bring as much wages home as possible, 
so as to help support the family. They only look for 
the immediate present, regardless of the future. The 
first question an apprentice asks is how much he is to 
get a week; he thinks only of his earning capacity and 
not of the time it takes to instruct him, nor of the ma­
terials he spoils. The next question generally is, what 
hours he will have to work. 

Then again in the olden time the master or foreman 
generally helped his instruction along by an occasional 
whipping, and many a good master workman to-day 
gratefully remembers the wholesome chastisement that 
made a man of him. Those days are passed, and Solo­
mon's wise saying that he who spares the rod spoils the 
child is forgotten. The result is that employers now 
endeavor only to get as much work out of boys as they 
can, and take no interest in teaching them anything ; 
in fact, boys in workshops nowadays are looked upon 
as so many necessary evils. When the employer ceases 
to be looked upon and respected as a teacher and edu­
cator, and only as an employer, there is an end of any 
hope for the proper instruction of boys in any mechani­
cal trade. The labor and trade unions are much to be 
blamed for this state of things in their unwise attacks 
on the apprenticeship system. Times have changed, 
and with them old methods have passed away. We 
doubt very II\llch if the newer methods are really an 
improvement. Time will tell.-The Leather Manu­
faaturer. 

Improvements In Distillin g  Oil ... 

At a recent meeting of the Royal Scottish Society 
of Arts, John Laing, F. I. C.,  Edinburgh, described three 
methods by which mineral oils could be " cracked up " 
into lighter products. The first of these was effected 
by a still so arranged that the oil was continuously 
being distilled into itself until the required density 
was obtained. He showed that radiant heat was a 
powerful agent in breaking down oil vapors, and could 
be utilized by passing the gases as they left the still 
through a superheater at a high temperature, placed 
between the still and the condenser. He also detailed 
his method for distilling under pressure, by means of 
which a hold was kept of all the condensible gases 
until liquefied. In this arrangement a relief tank was 
interposed between the pressure valve and the con­
denser, into which the gases escaped as they came 
from the still, and here the pressure got distributed 
over such a large area that it was practically reduced 
to nil, the oil running to the receiver at ordinary at­
mospheric pressure. Mr. Laing likewise brought for­
ward a new form of still-which he has just invented­
for the purpose of preventing oils being broken down, 
as in distilling for lubricating oils and paraffin wax. 
This still was so constructed that the non-conducting 
heavy residues which were continually forming under 
distillation were continuously being removed from the 
source of heat. The still, being fed by a ball cock ar­
rangement, was always at the same level, and as the 
fires required no forcing to overcome the heavy residues 
as at present, a great economy of heat was effected ; 
while oils of higher gravity and greater viscosity were 
produced, and a longer life was secured to the working 
plant. 

• . e ,  • 

Liniment. 

Dr. Geo. Flory, in the Physio-Medical Journal, gives 
a formula for a liniment which he thinks is very effi­
cient : 

R. 

M. 

Oil sassafra8, 
Oil organum, 

Oil cajeput., aa. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ! j. 
Tine. capsicum, 

Tine. lobelia sem., aa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pyle'. pearline . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 
Aqua ammonia. .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . 
Aqna pura, q . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  . 

! s •. 
! ij . 

! s •. 
OJ. 

Place the pearline in your container, add the aqua 
ammonia, shake until the pearline is thoroughly dis­
solved, then add the tinctures and oils, shake until they 
are emulsified, then add the a.qua pura, and it is ready 
for use. 
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THE MAIN INTERSECTING SEWER OF THE CITY OF 

BROOKLYN, N. Y. 

The city of Brooklyn is on the verge of completing 
an mtersecting sewer of large dimensions for the pur­
pose of relieving what is known as the flooded district 
of Brooklyn from the effects of heavy rainfalls. The 
drainage district whence the water is derived comprises 
\tbout 1, 300 acres. During storms the first rush of water 
as it reaches the low districts and finds the mouth of the 
sewers perhaps closed by tidal water, backs up, throws 
off the manhole covers in the lower streets and floods 
both streets and houses. To do away with this trou­
ble, the present structure, known as the main relief 
sewer, has been built. It is carried across the drain­
age area, intercepting about two-thirds of the surface 
water falling on the district. Its course runs through 
Greene A venue, Fourth A venue and Butler Street, 
and meets the head of the Gowanus canal. The 
regular street sewers are to be connected to it in such a 
way as to deliver storm water only to it. In this way 
the surface water during heavy rains from two-thirds 
of the area will be effectually provided for ; and from 
their points of intersection with the relief sewer, 
only the normal amount of drainage will pass on to­
ward the regular outlets. 

The principal portion of the sewer is circular in 
section, starting with a diameter of 10 feet and 12 inch 
wall, and enlarging successively to a diameter of 12, 14, 
and 15 feet with 16 inch walls, except where in some 
places a 28 inch side wall has been introduced. Of 
this circular portion, there are 11,400 lineal feet, of 
which over 9,000 feet were laid by tunneling, and as 
shown in our sectional drawing, part of it is far under 
ground. At its end however it is near the surface, and 
there the section changes to an approximate rectangle, 
whose bottom is an invert arch of long radius, and 
which is covered by regular I beam and brick arch con­
struction. At its end it delivers into a silt basin, and 
through twenty pipes of 36 inch diameter each into the 
canal. The silt basin is trapped, although such would 
seem hardly necessary, as the pipes are 8 feet under the 
tide level. The basin is 60 feet long and 84 feet wide. 
Its bottom is about 8 feet below the bottom of the 
sewer, and the pipe outlets are on the level of its 
bottom. Arrangements are provided for the use of 
screens, if desired, for separating solid material, and 
unquestionably if silt finds its way there, a large portion 
of it will be deposited by subsidence. 

Our drawings refer more particularly to the tunnel 
portion of the structure, which was built by the use 
of the pilot tube under the well known Anderson 
method of construction, formerly employed on the Hud­
son River tunnel. The pilot tube of sheet iron, circu­
lar in section, and 5 feet 6 inches in diameter, and occu­
pying the center of the tunnel area, was kept about 
30 feet in advance of the completed excavation. From 
its exterior radical braces were employed to support 
the shell plates and wooden lagging. 

The large tunnel was cut as nearly as possible to the 
true size desired, and Jor most of the sections two-inch 
plank were laid on the bottom of the circle, deter­
mining the extrados of a portion of the invert. On the 
bottom curve" thus described the brick were laid ; next 
ribs of T iron, bent to a radius slightly less than that 
of the brickwork, were set up and supported by radial 
braces from the pilot tube, while over the top of the 
arch and against the earth a curved shell plating or 
shield of iron, which covered from one-third to one­
half the extrados of the upper arch, was placed and 
bolted together and was held in position by other 
radial braces from the pilot tube. The sections of the 
shell plating were twelve inches long in the direction 
of the axis of the tunnel. 

Narrow lagging boards were laid upon the jron ribs 
and were carried up at one time far enough to allow 
the mason to conveniently lay brick behind them. 
When he had reached their top, more boards were put 
in place and more brick laid. In this way the brick 

J (itutifi( �mtti(au. 
front end of each needle has a cutttng edge. In opera- No allowance will be made for traveling expenses, 
tion the needles are driven forward separately into the whether accepted or not. 
earth, which forms a support for their front ends, while The Board of Examining Officers will consist of the 
their rear ends are supported on the exterior of the Commanding Officer, a Line Officer, and the Senior 
completed tunnel, thus forming a temporary protecting Medical Officer of the vessel. 
roof or shield, which permits the safe removal of a suf- All boys enlisting as apprentices must voluntarily 
ficient width of the earth of the heading to allow the sign an agreement to serve in the navy until twenty­
insertion of a new section 0f the iron plates that com- one years of age, which agreement must, before being 
pose the outer wall of the tunnel. This system, sub- signed, be carefully read and explained to each boy by 
stantially, was successfully used the year before last the Recruiting Officer. 
(1890) in boring the large 25 foot tunnel, 1, 560 feet long, Boys who have been convicted of crime cannot be en­
for the new double-track railway line at King's Cross listed. 
Station, London. All boys enlisted will be rated 3d class apprentices, 

Our illustrations show also various interesting fea- and receive $9 per month. 
tures of the work, the section of ground under which I Deserving boys will be rated 2d class apprentices and 
the tunnel passes, and its course near a church on the receive $10 per month after having served six months in 
corner of Greene and Clermont Avenue, illustrating a cruising ship, and 1st class apprentices, at $11 per 
vividly the depth of the sewer and what the engineer \1 month, after having served one year in said ships. 
has accomplished. Properly qualified apprentices will be rated seamen 

The connections with the existing sewers which lie apprentices, 2d class, and receive $19 per month, after 
far above its level is to be thus managed. Manholes having served one year in cruising vessels of war ; and 
are carried up from it to the street level. Sweeping seamen apprentices, 1st class, at $24 per month, after 
side connections are made from these manholes to the ' two years' service in said cruisers. 
sewers. Where the connection is made a flagstone is to All apprentices receive one ration per day. 
be laid diagonally across the sewer on the lower side When first received on board of a training ship ap­
of the connection, so as to be approximately a tangent prentices will be furnished, free of cost, with an outfit 
to the side connection. The bottom of this flagstone of clothing not exceeding in value the sum of forty-five 
will be, as nearly as possible, at the level of the ordi- dollars. 
nary surface of water maintained by the sewer in actu- This outfit of clothing is furnished upon the suppo­
al:service. On the occasion of a rain storm, any water I sition that the apprentice will serve during his minority, 
rising above t�is level will be deflected into the side : and thereforo, if during his minority he is discharged 
outlet and thence to the manholes of the intersecting I at his own reqU(�st, or at the request of his parents or 
sewer. This will give it a fall in some places of many I friends, the value of this outfit of clothing must be re­
feet, as will be evident by inspection of the sectional funded. 
drawing of the course of the tunnel. Stone paving is !\ Boys enlisted to serve until twenty-one years of age 
accordingly placed over the invert beneath the receiv- will not be permitted to allot any part of their pay to 
ing manholes, to prevent the. fall of water. from wear- I parents or guardians until they shall have been trans-
ing away the bottom. 1\ ferred to general cruising ships. 

The work was in charge of Mr. L. Russell Clapp and Apprentices will be transferred to fill vacancies in sea­
Mr. David Brower, Assistant City Engineers, under going vessels as they become proficient. 
charge of Mr. Robert V:an Buren, City Engineer. The I Upon the expiration of the enlistment of an appren­
main tunnel was built by the firm of Hart, Anderson tice, he will, if recommended, receive an honorable dis­
& Barr. The terminal portions of the sewer were built

' 
charge, and upon re-enlistment within three months 

by Daniel J. Creem. As yet the existing sewers are I from the date of honorable discharge he will receive 
not connected to it, but before long the entire work three months' extra pay of his rating when discharged 
will be completed and ready for the spring and summer a continuous-service certificate, and an addition of on� 
storms of the present year. dollar per month to his pay. 

As regards the size of the sewer, it is believed to be Apprentices will be under the immediate supervision 
the third largest of the working sewers of the world. of the Bureau of Navigation, Navy Department, and 
The city of Washington has a sewer 20 feet in diame- applicants for enlistment may be made to the chief of 
ter, and the great sewer of the city of Paris is 18 feet that bureau, or to the Commanding Officer of either of 
high and 17 feet wide; the present structure forms a the following named ships, viz. : U. S. S. Richmond, 
good third to these. The Cloaca Maxima, built by the Coaster's Harbor Island, near Newport, R. I. ; U. S. S. 
Romans, contains three arches and occupies a total Minnesota, foot of West 50th Street, North River, New 
cross area of 30 by 15 feet. York City ; U. S. S. Wabash, Navy Yard, Boston, 

.. I '  I .. Mass. ; U. S. S. St. Louis, Navy Yard, League Island, 

Enllstment of Boys In the U. S. Naval Service. Philadelphia, Pa. ; U. S. S. Dale, Navy Yard, Wash­

The Secretary of the Navy has recently issued the ington, D. C. ; U. S. S. Michigan, Erie, Pa. , or during 

following information : her cruise upon the lakes, and such other vessels as 

Boys between the ages of fourteen and seventeen may from time to time be designated for this service. 

years may, with the consent of their parents or guard- Apprentices will be sent to the Training Station at 

ians, be enlisted to serve in the navy until they shall Coaster's Harbor Island as soon after enlistment as 

arrive at the age of twenty-one years. practicable. 

No minor under the age of fourteen years, no insane 
or intoxicated person, and no deserter from the naval 
or military service of the United States can be en­
listed. 

Boys enlisted for the navel service must be of robust 
frame, intelligent, of perfectly sound and healthy con­
stitution, free from any physical defects or malforma­
tion, and not subject to fits. 

Their height and measure must be as follows : 

I Chest measnre-
Height not less Weight not less ment. breath-

than- than-- ing naturally, 
noL les8 Lhan-

----.----------- ------ ---- 1---------- --------

----------__ • .-.H.�' �.�----------
Fast CODlpound Locomotives. 

tube was completed until a space of but two feet was Fonrteen years . . , . . . . . .  4 ft. 9 in. 
left to be filled in by the key bricks. To support the Fifteen years . . . . . . . . . . .  4 "  1 1  .. 

Sixteec years . . . . . . . . . .  5 '" 1 ·· 
70 ponnds. 
80 .. 
90 

26 inches. 27 .• 
28 

On a recent run by a Baldwin compound on the 
Baltimore & Ohio, hauling a " Royal Blue " train from 
Philadelphia to Canton, on December 22, 1891, the 
time, including one stop at Wilmington and a slow­
down at the Susquehanna bridge, requiring three 
minutes in crossing, was 101 minutes for 91'6 miles. A 
similar run was made on the 20th with six Pullman 
coaches. An observer on the train judged that the en­
gine could have hauled two more cars with equal ease. 
The fact that the engine made at times a speed as great 
as 67 miles per hour goes to show that there is no se­
rious defect in compounds at high speed. A record has 
been obtained from this engine in one instance of a 
speed of 77 miles per hour, but the details of the run 
were not gathered. In another case a ten-wheel pas­
senger and freight engine, with 62 inch wheels and 26 
inch stroke, made 72 miles per hour. The 10 wheeler 
made for the Master Mechanics' AssoCiation Commit­
tee, with 72 inch wheels, hauled a fast train on the Balti­
more & Ohio, and made up time with 11 coaches, and 
traveled 8 '6 miles in 9 minutes over a grade of 42 ·6 feet 
per mile.-Railroad Gazette. 

brick in this place, short boards two feet long, passing 
between the last lagging boards, which were rabbeted 
to receive them, fitted like the sliding lid of a box. They must be able to read and write. 
They were inserted by the mason, who, after putting In special cases, wL.e::a the boy shows a general in­
one of them in place, laid in the key bricks to cover it, telligence and is otherwise qualified, he may be enlisted, 
closing that much of the arch. He then would slide in notwithstanding his reading and writing are imper­
a second board, lay the key brick corresponding to it, fect. 
and thus would work, board by board, toward the face Each boy presenting himself for enlistment must be 
of the sewer. The iron plates were left in position ; accompanied by his father, or by his mother in case the 
the false work of course was removed as the work pro- I father be deceased, or by his legally appointed guardian 
gressed. in case he has neither father nor mother living, and 

One of the interesting features of this work, which I the parent or guardian presenting the boy must sign 
facilitated the rapid construction of the tunnel and at the prescribed " consent, declaration, and oath " which 
the same time protected the workmen against the cav- forms part of the Shipping Articles. 

. 

ing in of the earth at the heading, was the use of the In cases where parents or guardians may, by reason 
Beach system of tunneiing needles, which is clearly of distance, infirmity, or other causes, be unable to ap · 
illustrated in one of our engravings. This system was pear at the place of enlistment, they will, on written 
patented June 8, 1869, No. 91,071. by Alfred E. Beach, application to the Commanding Officer of either of the 
of the SCIENTIFIC AMERICAN, New York. It consists ships upon which enlistments are made, be furnished 
of a series of iron sheet bars or needles arranged to with the printed form of " consent, declaration, and 
slide in juxtaposition upon the exterior of the front end oath," in duplicate, by executing which the enlistments 
of the construded tunnel ; each needle is moved for- will be perfected, should the boys be accep.ted by the 
ward independently from within the tunnel. The B'Jard of Examining Officers. 

Costs oC Making PIg Iron. 

The following statement concerning the cost of 
making pig iron in England and the United States is 
given by The Engineer, London. 

u. s. 
Coke used per ton pig . . .  . .  . . . . . . . . .  2,500 lb. 
Cost of same at oven. . . . . . . . .  . . .  . . .  2.25 dols. 

Selling price pig No. 3 . . . . . . . . . . . . .  13.50 dols. 
Percentage cost. of coke to ton pig. . . 16% 

England. 
2.500 lb. 

4.00 dols.  
9.75 d o l s. 

4l 

Assuming 1M tons as the equivalent to the 22 cwt. of 
the English practice, 13. 50 dols. as the price of pig iron 
at Pittsburg as against 39s. in England, Connellsville 
coke 1. 75 dols. i. o.b. cars and Durham 14s. , the figures 
stand as in the preceding table. These figures are of 
course an approximatioll. 
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RAILWAY BRIDGE' OVER T HE  GANGES, IliDIA. current which supplies it  is  conveyed by two wires, ROlDan Hydraulic Work. In A frica. 

The accompauying illustrations show the Oude and which are connected with six dry accumulators con- At the last meeting of the Academie des Inscriptions 
Rohilkund Railway Company's bridge over the cealed beneath the coachman's seat and pass along the et Belles-Lettres, a paper was read by M. Rene de la 
Ganges, at Benares, India. The line crosses the traces, thence up the bridle to . the globes, the wires Blanchere upon the means adopted by the Romans to 
Ganges by three other bridges, one between Chau- being so strongly yet neatly covered as to be in no way cultivate their African colonies, which were more 
dausi and Aligarh, another at Cawnpore, and a third a source of danger to the animals carrying the lamps. densely peopled and more fertile than the same parts 
at Balawali, the bridge shown being the largest and -Indian Engineer. of Africa are at the present time. M. De la Blanchere 
finest of them all. It was opened to traffic in October, I • ' . '  • asserts that · the absence of water was not the chief 
1887, having been five years and eight months in pro- Proceedings Engineers' Club ot Philadelphia, obstacle, as a great part of the colony had a plentiful 
cess of construction. The work was done wholly Octo ber, 189 1 . supply, but that the difficulty was to regulate the sup-
under the direction of Mr. H. B. Hederstedt, chief This number is devoted jointly to the discussion of ply, owing to nearly all the rain falling in a period of a 
engineer of the railway, and the work at Benares was the railroad problems of rapid transit and of rail joints. few weeks. In order to obviate this the Romans 
in charge of Mr. F. T. G. 'Valton, as resident engineer. Of the latter, four new forms are submitted. I covered their African province with a network of hy­
The details of the steel and iron work of the bridge Mr. Carl Hering submits an illustrated description of draulic works, which M. De la Blanchere bas been 
proper were worked out in England, and the material a portable photometer, designed and used by him for stUdying for the last ten years. The main principle 
sent out. The bridge is 3, 568 ft. long, the rails 78 ft. measuring street lights and illumination in general. which was observed in the creation and adaptation of 
and the top of the girders these works was that no 
110 ft. above low water. portion of the water was 
The greatest depth of the left to itself, all that fell, 
foundations, at pier 4, is from the summit of the 
141 ft. below low water. mountains to the level of 
It has seven large girders, 
355 Yz ft. long each, and nine 
small ones, 113 ft. 8 in. each. 
The p i e  r s carrying the 
large girders are elliptical, 
65 ft. long and 28 ft. 
broad at the base or foun­
dation block, which was 
formed with three cham­
bers for excavation in sink­
ing them, making a group 
of three wells connected in 
one. E a c h foundation 
block was commenced in. 
an iron caisson, varying in 
height for the different 
piers, that for pier 3 being 
50 ft. high and passing 
through 30 ft. of water be­
fore its sinking was com­
menced. The wells were 
all built upon wrought iron 
ke bs made in the locomo­
tive workshops in Luck­
now. 

The Ganges River at this 
point is 3,000 ft. wide, with 
a bed of pure sand, the 
depth ()f water in cold 
weather months b e  i n g 
about 37 ft. , and rising dur­
ing the floods to 92 ft. , with 
a velocity of about 20 ft. 
per second. The bridge is 
adapted for both rail and 
cart traffic, the girders be­
ing sufficiently strong to 
support pat,hways 5 ft. 
wide on cantilevers, and 
the s p a  c e between the 
girders being laid with 
ballast, providing a road­
way 20 ft. wide at rail 
level, to be used as a com­
mon cartway. 

F o r  t h e  photographs 
from which our views are 
made we are indebted to 
Mr. R. Mac Cred, chief 
c I e r k in the engineer's 
office during the construc­
tion of the bridge, 

------4.�· 1.�·�.�----
Protecting Iro n .  

the sea, being, so to speak, 
captured and distributed 
m e t h o d i c a l l y. In the 
smallest ravines there were 
dams of stones constructed 
to keep back the water, 
and at the entrance to each 
of the large valleys there 
was a system of works 
which insured not only 
regularity of irrigation, but 
the slow and gradual pass­
age of the water. M. De 
la Blanchere adduced as a 
type of this distribution 
the Enfida, a country on 
the borders of the Zengi­
tana and Bizacium, de­
scribing it in detail, and 
demonstrating t 'h a t the 
same system prevailed not 
only in Mauritania, but in 
the whole of Roman Africa, 
where vestiges of it are to 
be found in all directions. 
The Romans were several 
centuries in aniving at a 
complete result, the most 
flourishing peri<ld being 
the third ceQtury of the 
Christian era. .A.ft..er that., 
civil wars-and, above all, 
the wars of religion-led 
to the decadence and de­
I!baetion of these works, 
the destruction being com­
pleted by the Arab inva­
sion and the disafforesting 
of the mountains. 

• • •  
EconolD)' or Gas Engi nes. 

In France it is stated 
that M. H. Bertrand has 
devised It modification of 
the Bower-Barff process, 
by which magnetic oxide 
is formed on iron to pro­
tect it. The process con­
sists in depositing, by one 
or other of the galvano­
plastic methods, a metal 

THE NEW RAILWAY BRIDGE OVER THE RIVER GANGES, INDIA. 

Some extenRion in the 
use of Dowson's gas for 
use in gas engines has been 
made, and Messrs. Crossley 
& Co. have now a large 
number of engines using 
this gas ; in one mill alone 
200 hdrse power in gas en­
ginetj is worked by means 
of 1)owson's gas. When it 
is remembered that this 
mode of obtaining motive 
power is much less costly 
than the same power from 
steam engines, it is very 
remarkable that its use is 
not extended even more 
rapidly. We recently made 
a t.rial run with. a Cycle gas 
engine worked with this 
gas, at the U x b r i d g e  
water works, and found 
that the consumption of 

susceptible of volatilization at about 1,000 deg. C. 
After being coated with this metal the articles are 
placed in a furnace and heated to 1,000 deg. C. N ot­
withstanding the envelope, the iron articles become 
oxidized, but without permitting th oxygen to accu­
mulate in sufficient quantity to form sesquioxide of 
iron. At the same time the oxygen Is enabled to pene­
trate in such quantity as to form magnetic oxide. and 
in four or five minutes the process is complete. 

• I e  • 
Electric Lights for Horse'!!. 

Mr. F. B. Stewart, manager of Messrs. Thomson & 
Taylor, Bombay, has just completed a most ingenious­
ly arranged electrical installation for H. H. the Gaek­
war of Baroda. It consists of two incandescent lamps, 
which are to be worn in the head gear of H. H. 's car­
riage horses. The light in each of the little glass 
globes is equal to ten candle power, and the electric 

The instrument consists of a light wooden tube 4 
inches square, about 3 feet long, and open at both ends, 
containing the usual screen with grease spot and mir­
rors, and a small electric lamp fixed to a sliding rod, 
and adjustable at any desired distance from the screen. 

The lamp was a small 4 volt incandescent lamp of 
about one candle power, requiring a current slightly 
less than an ampere. The accumulators consisted of 
two cells placed in a wooden box provided with a 
shoulder strap, which enabled the operator to carry it 
at his side. The weight of the box with accumulators 
was about 20 pounds. 

Other papers presented are " Notes on Mississippi 
River Discharge Observations," by Mr . .John .J. Hoopes, 
an " Iron Sewer Templet," by Mr. H. B. Hirshm, 
" An Account of a Photographic Survey, " by Mr. 
Charles H. Haupt, and " Roads," by M. Thomas G. 
Janvier. 

coke and anthracite coal was only 1 '67 lb. per horse 
power in water lifted, and only a little over 1 lb. per 
indicated horse power. 

. .  '. I .  
Bee POI"OIl for RheumatlslD. 

Experiments on bee stings as an antidote for rheu­
matism have already been noted in our columns. (See 
SCIENTIFIC AMERICAN, vol. 63, No. 11.) One of our old 
subscribers, Mr. Aaron Miller, has written us to the 
effect that he has virtually found the sting of bees an 
antidote to very severe rheumatic pains to which he 
was subject. Although seventy-four years of age, he 
voluntarily submitted to stinging, and found it quite 
efficacious. In one case" two days passed after the 
stinging before the cure seemed to be effected, but the 
rheumatism almost disappeared for several months 
after the infliction of a stinging on the eyebrows and 
left hand. 
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GENERAL MONTGO MERY CUNNINGHAM MEIGS. whose orders he planned and accompanied as its with everything needed, including " a  new canvas 

The National Academy of Sciences has been called to engineer the expedition for the relief and re-enforce- cover for every wagon." 
mourn its first loss this year by the death of General ment of Fort Pickens at Pensacola, Fla. , then threatened Only on two occasions during the entire civil war did 
Montgomery C. Meigs, " perhaps the foremost scien- by the forces of the Confederate States. He rescued the armies of the North suffer for the want of supplies. 
tific soldier in the United States," who succumbed to Fort Pickens and saved the important harbor of Pen- The first of these was subsequent to the check at 
the prevalent epidemic of influenza at his home in sacola from falling into the hands of the Southern Chickamauga, where for some time the men were 
'Washington', D. C. ,  on the morning of January 2. troops. This was the first active effort on the part of obliged to live on short rations, and many animals per-

This distinguished officer was of illustrious ancestry. President Lincoln to stop the tide of Confederate ag- ished on account of General Rosecrans having lost his 
His father was Dr. Charles Delucena Meigs, one of the gressions which were sweeping from the control of the line of communications. The second was during Gen­
ablest physicians of Philadelphia and long professor of United States the Southern military posts and harbors. eral Sherman's famous march to the sea. Concerning 
obstetrics and the diseases of women and children at He returned to Washington, and, on May 14, was pro- this General Meigs wrote : " On taking Savannah, 
Jefferson Medical College, in its palmiest days. His i llloted to colonel of the. eleventh infantry, and a day General Sherman found it impossible at once to open 
grandfather was a classmate of Noah Webster and Oliver the river, whose channels had been during four years 
Wolcott, at Yale College, and a famous educator in his laboriously obliterated by the enemy. A fleet with 
time, being the first professor and acting president of supplies from the quartermaster's department was 
the University of Georgia. Still more remote among waiting at the mouth of the river for the opening of 
his ancestors was Return Jonathan Meigs, postmaster navigation, in order to satisfy the wants of the army. 
general during the administrations of Presidents Madi- This being detained some days, a few animals perished 
son and Monroe. Col. Meigs, father of the preceding, in the Southern Savannah." For these and other serv-
commanded a regiment under General Anthony Wayne ices he was breveted major-general in the regular army 
at the capture of Stony Point. on July 5, 1864. 

The origin of Colonel Meigs' name is of peculiar At the close of the civil war he returned to the ad-
interest. His father, when a young man, was very at- ministrative duties of the quartermaster-general's office 
tentive to a fair Quakeress, who resided in the vicinity in Washington, and in connection with these he in-
of Middletown, Conn. ,  but he was unsuccessful in his spected the workings of the department uneer his con-
suit, and repeatedly rejected with, " Nay, Jonathan, I trol in Texas and the Southwest in 1869-70, in Califor-
respect thee much ; but I cannot marry thee. " But on nia and Arizona in 1871-2, the Western posts and ·rail-
his last visit, as he slowly mounted his horse, the re- road routes in 1872, and in California and {lolumbia in 
lenting lady beckoned to him to stop, saying : " Re- 1873-4. He visited Europe in 1867-8 for his health, and 
turn, Jonathan ! return, Jonathan ! " These, the again in 1875-6 on special service, to study the constitu-
happiest words he had ever heard, he gave as a name tion and government of the armies abroad, and was 
to his firstborn son. The fourth of that name is to-day then made a member of the commission for the reform 
a resident of Washington City. ' and··reorganization of the army in 1876. 

General Meigs' mother was MarY Montgomery, a General Meigs also served on the board appointed to 
daughter of William Montgomery, who was born in prepare plans and specifications for the war depart-
Eglington, N. J., and of the same distinguished Scotch ment building erected in Washington in 1866, and the 
family of which General Richard Montgomery, the building for the U. S. National Museum in 1876, also in 
hero of Quebec, was so conspicuous a representative. . 1878 he submitted a plan for the Hall of Records in 
Thus on both sides his ancestry was of the best that Washington. 
America possesses. He was retired in February, 1882, being then sixty-

He was born in Augusta, Ga. , on May 3, 1816, where two years of age, and at that time called attention to 
his father was then studying medicine. A year later he the fact that, during his administration, the quarter-
removed with his parents to Philadelphia, and there master's department had applied to the wants of the 
studied for a time at the University of Pennsylvania, GENERAL MONTGOMERY CUNNINGHAM MEIGS. a:rmy supplies valued at over $1,956, 616, 000, and that 
but, receiving an appointment to the U. S. Military this vast sum was used with less loss and waste from 
Academy at West Point, was graduated at this insti- later was made quartermaster-general of the U. S. accident and from fraud than had ever before attended 
tution in 1836. He became second lieutenant in the army, with the rank of brigadier-general, which place the expenditure of such an amount of money. 
first artillery, but resigned on July 31, 1837, to accept he held until his retirement in 1882. In August, 1882, Congress appropriated money for 
the rank of brevet second lieutenant in the corps of Of his long and able services during the civil war only the erection of a new fireproof building of brick and 
engineers on August 1, 1837. the briefest summary is possible. His duties consisted metal for the Pension Bureau, at Washington, with 

His first engineering work was in the repairing of in directing the equipment and supply of the armies in the condition that it should be erected under his su­
Fort Miffiin, on the Delaware River, and subsequently the field, generally from headquarters in Washington, pervision. This occupied his attention until its com­
he was occupied in the building of Fort Delaware, and although he was present at the battle of Bull Run in I pletion in 1887. Since then he has lived in retirement 
in the improvement of harbors in the Delaware River July, 1861, alid during 1863 and 1864 was specially en at his home in Washington. 
and Bay, also on other similar work for short periods gaged in providing transportation and supplies for the He was a regent of the Smithsonian Institution, and 
of time at various places along the Atlantic coast. He forces at Chattanooga, being present during the invest- in 1865 he was chosen a member of the National Acade­
became first lieutenant on July 7, 1838. ment:and bombardment of that city and the subsequent my of Sciences. an honor accorded to him in considera-

In 1841 he became superintending engineer, with battle in November, 1863. During the overland cam- tion of his great ability displayed as chief of the quar­
charge of the construction of Forts Wayne, Porter, paign of General Grant, in 1864, he had personal charge termaster's department. He took considerable interest 
Niagara, and Ontario, and so continued until 1849, of the base of supplies of the Army of the Potomac at in science, and was a member of other scientific organ­
when he was called to Washington, and spent a year in Fredericksburg and Belleplaine. During the threatened izations in Washington and elsewhere. 
the office of the engineer corps there ; but, in 1850, re- invasion of Washington. in July, 1864, he commanded a General Meigs was held in high esteem by his 
turned to his work of superintending engineer, with brigade of quartermaster's men and other troops. militaryl associates, and it is told that when General 
charge of the building of Fort Montgomery, at the out- Subsequently he visited Savannah, Ga. , with Edwin Sherman was the commanding officer of the U. S. 
let of Lake Champlain. In November, 1852, he returned M. Stanton, decretary of War, when that place was army, a report from the Quartermaster's Department, 
to Washington, under orders to take charge of design- captured by the armies under General Sherman, in in General Meigs' handwriting, was submitted to him. 
ing and constructing the Potomac aqueduct. His order to supply and refit the armies with the necessary It received the following indorsement : " The hand­
plans having been accepted by Congress, he constructed supplies, also shipping to their proper destination the writing of this report is that of General Meigs, and I 
that work, including the Cabin John and Rock Creek I captured stores. Still later he met General Sherman therefore approve of it, but I cannot read it." 
bridges. His work on this piece of engineering gave at Goldsboro, N. C. ,  where he refitted the armies I Of General Meigs' family, a son, who attained the 
him a high name as rank of lieutenant in 
an engineer. He was t h e  engineers, was 
advanced to the rank killed in a reconnois-
of captain of engi­
neers in March, 1853, 
having served f o r  
fourteen years in the 
next l o w e r  graCie. 
His other work in­
cluded the superin­
tending of the con­
struction of the wings 
of the capitol and of 
its windows and of 
the halls of Congress, 
also of the extension 
of U. S. general post 
office ;u Washington, 
and of the comple­
tion of Fort Madi­
son, in Annapolis, 
Md. 

During the autumll 
of 1860 he was sent 
to Florida, to take 
charge of the con­
struction of F o r  t 
Jefferson, at Tortu­
gas, but returned to 
Washington in time 
to be present at the 
inauguration of Pre­
sident Lincoln, under THE MASTODON.- lSee page 72.1 

sance during the civil 
war, in Virginia; and 
a second son follows 
the profession of civil 
engineering, in Keo­
kuk, Iowa, He had 
likewise two daugh­
ters, one of w h o m 
married Colonel J. A. 
Taylor, of the U. S. 
army, and the sec­
ond is the wife of 
Archibald F o r  b e S, 
the famous war cor­
respondent. 

His funeral took 
place on the morning 
of January 5, and he 
was buried at Arling­
ton, that beautiful 
home for the dead, 
where so many of 
the d i s t i n g u i s h ed 
heroes of the civil 
war are buried. From 
St. John's Church to 
the cemetery his re­
mains were escorted 
by a detail of soldiers 
from the Washing-
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ton barracks, commanded by the senior officer present. todon, and it has been remarked that it may have been wide to the extent of four feet : that is, it is doing so as 
His pall-bearers were : General John M. Schofield, the able, from the construction of its fore limbs, to throw fast as the congressional appropriations will allow. 
ranking officer of the U. S. army; General Thomas L. its legs up and stride over bushes, etc. (pronation), in The coffer-dam is not, of course, absolutely water-tight, 
Casey, chief of the U. S. engineers ; General Holabird, a manner not permissible to the elephant, a rather un- and it may be mentioned here, as an interesting fact, 
General Horatio C. Wright, and Colonel Vincent, re- necessary assumption, as the elephant is not so limited that much trouble is caused by muskrats, who do con­
presenting the army ; Professor Samuel P. Langley, in this respect. The mastodon has a continental range, siderable damage by burrowmg under the. daal. The 
representing the National Academy of Sciences ; and and its widely distributed remains over Asia, from watchmen are paid premiums for shooting the trouble­
Dr. J. C. Welling, representing the Smithsonian Insti- India to Siberia, its representatives in South America, some little animals. 
tution. M. B. and its almost universal presence in North America, The particular portion of the work on which elec-

• , . ,  • prove ithe elasticity of its adaptation to a variety of tricity was employed is a strip of limestone rock about 
THE MASTODON. 

. conditio!}.s. Its bones are usually found in or below 600 feet long and of an average width of fifty feet. The 
The recent discovery of the lower end of the tusk of peat, and underneath forest beds, and it seems often remainder of the rock is a much softer sandstone, and 

a mastodon, broken and fragmentary, in the excava- to have perished by sinking beneath the yielding sur- can be profitably drilled by hand. It has been shown, 
tion made for the Harlem ship canal, now in process of faces of marshes, or to have actually drowned in water- however, that electric power only costs about half as 
completion, brings to our minds very forcibly the ways, and to have become entombed 11y the accumu- much as hand drilling in the harder rock. Nine drills 
great changes our island has undergone silice that dis- lation above it of vegetation, muck, and alluvial drift. were used on the work. Eight of these were mounted 
tant time when this huge proboscidian was a denizen It lived late after the glacial epoch, and traces a long I on weighted tripods in the usual mauner, while one, 
of Westchester county, and the untenanted wilderness ancestry back to the middle tertiaries. Its contempo- somewhat larger in size, was mounted on a carriage, 
stretched to the waters of New YoJ<k bay. Before the ranetty with man has often been discussed, and there and wheeled about on a temporary track. The ma­
Indian canoe crossed the Hudson, rippling beneath seems no good reason to suppose that the American chines used were the regular Van Depoele reciprocat­
the noiseless maneuver of the paddle of its stealthy aborigine was Inot acquainted with this great beast. ing drills, which have heretofore been described in this 
occupant, the trumpet of this great " tusker " re- Dr. Koch's celebrated report to the St. Louis Academy journal. 
sounded along the shores of the beautiful river and its of Science may be recalled : Current was obtained from a generating plant in­
waters wore invaded by its massive frame. The mas- " In the year 1839," says this explorer, " I  discovered stalled in a temporary power house erected on the 
todon has become the most popularized monster of and disinterred in Gasconade county, Mo. , at a spot in island. This building was an addition to a rough 
prehistoric times, and speculation as to his contem- the bottom of the Bombeuse river, bones sufficiently pumping station put up by the government for the 
poraneity with man in the earliest days of man's ex- well preserved to enable me to decide positively that purpose of clearing the bed of the river from water 
istence on this earth lends to this late announcement they belonged to the Mastodon giganteus (1) The coming from leaks in the water-dam and from springs. 
of his presence on Manhattan island a different and greater portion of the bones had been m6re or less This pumping engine is of the vertical type, and was 
higher interest. burned by fire. The fire had extended but a few feet built in the government shops, being rated at 25 horse 

The example given in our illustration is to be seen at beyond the space occupied by the animal before its de- power. It was utilized in dliving the generators, steam 
the American Museum of Natural History in this city, struction,. and there was more than sufficient evidence being furnished by a 40 horse power boiler. The gov­
and altogether may be regarded as the most instructive on the spot that the fire had not been an accidental ernment gave the use of the engine and boiler, when 
and impressivG specimen of the mastodon now on ex- one, but, on the contrary, that it had been kindled by not used for pumping, as a part of the contract. The 
hibition ill this country. In looking at him the spec- human agency, and, according to all appearance, with generating plant consisted of two Thomson-Houston 
tator is struck by the great size of the bones, the im- I the design of killing the huge creature, which had dynamos, with revolving brushes, one of 20 and the 
mense head, with its broad surfaces, the formidable been found mired in the mud and in an entirely help- other of 10 kilowatts capacity. The arc lights were 
tusks and the powerful crested teeth. Between the less condition. . . . It seemed that the burning of rigged up near the drills to enable the work to be car­
forelegs of this specimen, which was taken out of a the victim and the hurling of rocks at it had not satis- ried on after dark. An incandescent circuit served to 
peaty morass ilear Newburg, lies the butt end of the fied the destroyers, for I found also among the ashes furnish light for the interior of the power house, which 
huge tusk which the U. S. engineers have unearthed bones and rocks, several arrow heads, a stone spear was adequately supplied with suitable switches and 
from the east end of Dykman's creek, where Broadway head, and some stone axes." measuring instruments. 
crosses the ship canal, at about 231st street. The teeth Dr. Koch also found arrow heads underneath the It was found convenient to utilize the dynamos and 
of the mastodon have served as the most important skeleton of a mastodon (Missou'Tium). circuit of the drilling plant to explode the dynamite 
elements in making specific distinctions in this animal, We have elsewhere remarked (American Antiqua- with which the holes were charged.- Weste1'n Elec­
and the name mastodon, meaning nipple tooth, is de- rian) that the mere fact of the association 'of the re- trician. 
rived from the mammre-like tubercles which unite to mains of extinct animals with human relics does not • • • • • 

form their transverse crests. The mastodon's sys- necessarily establish a fabulous antiquity for the latter 
tematic position is among the proboscidian ungulates, unless accompanied by geological evidence pointing to 
and, like the elephant, it belongs to the uneven-toed ' such a conclusion. The mastodon may have lingered 
groups of ungulate mammals (perissodactyls). Its on to comparatively recent times, and comparatively 
most striking peculiarity is the horizontal succession of recent men may have intercepted and destroyed help­
its teeth. Six teeth or molars appear in succession, the less individuals. The beds in tho alluvial bottoms of 
latter pressing forward from the back of the jaw and the Bombeuse and Pomme de Terre rivers, as quoted 
replacing their dislodged predecessors. In this series by Dr. Koch, offer no indisputable indications of great 
the :first teeth are smaller and provided with fewer age. Dr. Koch's discovery certainly affords grounds 
crests or transverse ridges, while their successors are for such a presumption, but at the best that alone. 
larger and possess more ridges. A great deal of variety We subjoin the following important diagnosis of the 
obtainlil in the construction of these teeth, and as the mastodon species of North America, prepared by Prof. 
scheme, given hereafter, for the separation of the nine Cope : 

I. American species shows, the variations are extreme. 
Besides the horizontal succession which holds good for 
most species, in one, M. oliroticus, there seems also to 
have existed a vertical succession; that is, in the first 
three of the molar horizontal series there has been a 
replacement of these from below upward by other 
teeth displacing them, exactly as the milk teeth in the 
human species are dislodged by their subcutaneous 
successors. These have hence been designated as pre­
molars, the true molars being the fourth, fifth, and 
sixth teeth in the horizontal succession. In other cases 
or species this vertical movement seems limited to the 
first tooth of the series, and in most it has not been ob­
served or determined at all. 

The mastodon we may believe for the most part 
ground his food by an up and down motion, somewhat 
reversing the sideways munching of the common ele­

Intermediate molars with not more than three creste. 
a Crests seu te, transvene. 
fJ Valleys uninterrupt.ed. 

Last superior molar with three crests and a heel : crests low, not serrate, 
N. prtJa'/1U8. 

Last superior molar with four crests and a heel ; creste elevated, not ser­
rate, X. oltrottcllB. fJ fJ Valleys IDterru pted. 

Edge of crest tuberculate, M. aerrldeuB. 
a a Crests transverse, composed of conic lobes. fJ Valleys ( 1) uninterrnpted. 

Last Inferior molar narrow, with four crests ;j no accessory tubercles, 
M. shepardt. 

fJ fJ Valleys interrupted. 
Last inferior molar with four crests and a heel ; symphysis short, smaller 

size, X. euJ/.VJK)dorI. 
Last Inferior molar with four crests and a cingulnm ; symphysis longer, 

medium size, M. prod'UCtllB. 
Last inferior molar With five crests and a heel ; symphysis very long, 

largest size, X. augllBtideu8. 
phant, though in the species where the valleys between a a a Crests broken Into conic lobes; tho"" of opposi te sides altemat.ina;. 

the ridges are reduced there seems little reason to sup- Last inferior molar narrow, supporting four crests and a heel, X. ob8cu7'U8. 
pose that the ordinary left to right motion' was en-
tirely abandoned. The canine teeth in the mastodon 
and elephant are represented by the great outward­
curving tusks in the upper jaw, and by smaller de­
ciduous spikes projecting from the lower jaw. These 
latter are not always present. The head of the masto-
don is enormously developed by a cancellated open 
bone structure, and upon the broad surfaces thus pre­
pared the powerful muscles of the neck found attach­
ment. These latter were required for the support of 
the huge tusks, thrown so far outward beyond the 
center of gravity of the head as to require these pow­
erful and restraining bonds for their elevation. The 
skull of the elephant is much shorter and more 
columnar in appearance than in the mastodon, and 
is particularly distinguished by the reduced and 
shortened under jaw, which contrasts with the elon­
gated symphysis of the mastodon. The mastodon, 
enjoying, like the elephant, a very ' limited range of 
motion of its head, was provided with a similar trunk, 
whose flexibility was an ample substitute for this re­
striction, and by which it supplied itself with food and 
water. 

There are many anatomical peculiarities in the was-

II. 
Intermediate molars, with fonr transverse crests. 

A long symphysis, Jf. CMnpeBUr. 
A short Iympbysis, M. ninijlcua. 

L. P. G. 
• • • • • 

Hock Drilling on the MIslllulppl. 

The electric drilling at Rock Island was done under 
the terms of a contract made with the government of 
the United States by F. B. Badt, Western manager of 
the Thomson-Van Depoele Electric Mining Company. 
The government, which owns Rock Island, where it 
has established the largest arsenal in the country, has 
for some time been engaged in the work of deepening 
a portion of the southern channel of the Mississippi, 
which here flows from east to west. This is done with 
the twofold purpose of securing a more plentiful sup­
ply of water power, which is used at the shops on the 
island, and to provide a navigable channE,1 at Moline, 
which has heretofore been debarred by shallow water 
from sharing in the commerce of the nation's great­
est river. A coffer-dam has been erected at the head of 
the island at a cost of $25,000 or $80,000, and the gov­
enuwmt is now deepeninK a. eha.nDel four hUDdred feet 

Prepara&lon of Rice. 

The milling of rice, briefly stated, embraces the fol­
lowing processes : 

1. The " screening " or second thrashing gives the 
rough rice or " paddy " designed to remove tr� stalks 
and foreign particles. 

2. The removal of the outer husk by the " milling 
stones." 

S. The separation of the chaff and other substances 
by the " screen blower " and " chaff fan. " 

4. The removal of the yellow cuticle of the grain by 
pestling in mortars, which is the most laborious and 
expensive of the several processes. 

5. The separation of the rice bran from the rice grain 
by sifting, and the separation of the small and large 
grain bf rice by the " brush screen. " 

6. Polishing, which is accomplished by a horizontal 
revolving drum, covered with leather and surmounted 
by a cylinder of wire gauze. 

The friction by the constant rubbing of the grains of 
rice against each other and against the drum produces 
the " rice polish, " otherwise called rice dust or rice 
flour, which is not rice bran, but a part of the grain 
itself worn by attrition. 

,. I • • • 
Don't Turn the Exhaust Into the Sewer. 

Steam should never be put into a brick or cement 
sewer, as it has an injurious effect on the same, caus­
ing disintegration and collapse within a very short 
time ; neither should it be led into 'a brick chimney, for 
the same reasons. In some places it is the practice of 
engineers to turn the exhaust from pump or small 
engine into the sewers, but this is bad practice, and, 
we believe, an illegal act in some cities, for it will not 
only destroy the sewers, but the heat of the steam 
makes the malarial gases more active, while at the 
same time it produces a certain amount of pressure 
that will force the gas back into buildings through the 
water traps commonly in use. In these traps there is 
seldom more than three inches of water, and very 
little pressure is necessary to force the gas through 
them. Wherever gas is forced back through buildings 
in this or a similar manner, the death rate in that 
locality will certainly be greatly increased.-The Sta­
tionary Engineer. 

. . . � .  
A n  Antiseptic Adhesive Pomade. 

The following is employed in the Hopital Saint­
Andre; in place of adhesive straps, to keep the protec­
tive dressings in close apposition to the skin : 
R. Oxide of '!inc • • • . . . . . • • . . . • . • • • . • • • . . . , • . • . • . • • . . . . • • . .  gr. x. 

Chloride of zinc • . • • • • • • • • • • • . • • • • • . • • • • • . . . . . . • • • • . . • • • .  gr. xIv. 
Gelatin . • . . . • . • . . . .  . .  . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 x. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 i j .  

lt is also found very serviceable in dressing wounds 
of the face. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

VESSEL TRANSPORTING ApPARATUS. 
-ChrIstopher Bruhl, Brooklyn, N. Y. ThIs invention 
provides, in suitable connectton with a land railway, a 
dock carriage for receivmg and tIoating a vessel, a 

pnenmatic tIoat or platform beneath the carriage, 
pumps to empty the tIoat of water, and auxiliary 
mechanism to adjust the tIoat and carriage to the level 
of the railway. The appllratus is designed to afford the 
meaus of transporting vessels overland from one water 
way to another, lifting them bodily and moving them 
while atIoat, withont injurious strains on the vessel or 

it. cargo, the dock carrillge being large enough to hold 
water sufficient to float t.he largest vessel. 

CUT-OFF VALVE. - Daniel B. Kenney, 
Detroit, .M lch . This is des igned to be a simple lind 

durable device, very effective and automatic m opera­
tion, and more especially designed for nse on natural 
gas mains and pipes to automatically shut off the gas 

supply after the pres.ure has once gone down. The 

casing has mlet and o utlet ports and a valve therefor, 
set anll released by cam projections, in connection with 
a diaphragm having a stem with a head on Its lower 
end separably enga2:ed by the npper end of the valve 
when the latter is raised, whereby when the diaphragm 

moves the stem downward the valve will be disconnect­
ed from the head by the cam projections and will fall,  
means being also provided for raising the valve to en­

gage it  with the stem. 

ELECTRIC INSULATOR FOR BOILERS.­
Peter Decker, Norwalk, Conn_ Exce.slve oxidation of 
the Interior of boilers, with which qnick-speed engines 
are directly connected by the steam and feed water 
pipes, is frequently attributed to currents of electricity 
pervading the water, and generated by the friction of 
the working parts of the engine. This Invention is 
designed to provide a thorough insulation for the pre­
vention of "uch action, an insulating joint being located 
between opposing couplinl' flanges on the pipe sections, 
a sleeve of non-conducting material on each bolt body, 
and a washer of non-conducting material nnder each 
head and nut on the bolts. 

Railw-ay Appliances. 

FREIGHT SHIFTING BUFFER. - Clay­
land Tilden, Jersey City, N. J. This is an improved 
device for shifting freight upon gondola and flat cars, 

as in cases of beams of wood or iron which have been 

shifted ont of place. In conn�ction with a framework 
is a butting block with which a buffing head has a 

hinged or pivotal connection, there being means for 

elevating the buffing head, while a fixed buffing surface 
i. attached to the block above the head. In operation 
the car is pnshed toward the butting block arranged in 
its path, and the load is brought into gradual engage­

ment with a buffing surface, whereby the load will be 
trned up without having to be handled by laborers for 

this purpose. 

lflechanical Appliances. 

CHAIN POWER.-Milo E. Smith, Brady 
Islan1, Neb. This is a sim ple and convep ient device for 

transmitting a continuons motion to an endless chain 
to adapt it for drIving any sort of machinery. A 
reCiprocating bar is held to move parallel with the 
chain members, a slIding frame moving in the same 

plane with the bar, the frame having flanged pulleys 
arranged opposite the chain, and oppositely arr8J)ged 
elbow latches pivoted in the sliding frame having 

notched ends to engage the chain, there being a link 
connection between the elbow latches and the bar. 

TUBE SCRAPER. - Philip Eckenroth, 
Jr., Philadelphia, Pa. The body of this scraper has 
shonlders on its opposite edges near its front end, cut­

ters having bent arms being pivoted at their bends to 
the body, with their inner ends abutting against the 

shoulders, while a lever pivoted to the body in the rear 

of the pivotal points engages the arms to simnltaneously 
operate them. In nse the scraper is secured to a 
handle and pushed throngh a boiler tube in the ordinary 
way, the culters being adjustable to fit any tube, and 
means being provided for increasing the power of the 
scraper at particular points where heavy scale is met 

with, where a sudden shock or blow may be made to 
loosen the scale, and enable it to be readi ly removed . 

MECHANICAL MOVEMENT.-Russel C. 
Lee . ham, Trinidad, Coi. This inven tion relates to 
mecbanical movements in which a reciprocating motion 
is changed to a rotary one, and is designed to be 
simple and dnrable in construction, aVOIding dead 
center positions and reducing friction to a minimum, 
while being readily applicable to all kinds of machines. 

The invention consists of arms secured on a driving 
shaft and adapted to he engaged by an upper and lower 
set of abutments held on the reciprocating crosshead, 
there heing also a reversible double lug arranged be­
tween the abutments of the crosshead. 

HAIR TREATING MACHINE. - Junius 
A. Murphy, New Orleans, La_ Machinery for treating 
borse hair and similar fibers is greatly improved by this 

invention, th .. machine picking and furmIDg the hair 
mto a lap with nniformlty and economy, the lap being in 
proper form to enable the combing frames, to which 

the air is subsequently subjected. to effectively tease 
and comb it. The invention provides a novel feed 
mechanism and feed regnlator for the picker, and a 
novel arrangement of the picker cyl inder and the 
hopper to whicb it delivers, while there is also intro­
duced a novel improvement in the forming of the lap 

and in the reeling of it, 

Agrieultural. 

FERTILIZER DISTRIBUTER.-'l'haddeus 
N. L. Anderoon and WIllie Boatner, Centreville, Miss. 

The distributing hopper, snspended by a strap from 

the shoulder, has a screen located near Its npper end, 
and a slide valve where the spont joins the hopper 
below, a stirrer jonrnsled in the hopper extending 
below the slide valve, whIle a handle levu. e .. t�nd. up-

Jeitutif i e jtutrieau. 
ward from a spring-pressed lever fulcrnmed o n  the 

outer face of the hopper and connected with the valve, 
a gange har secured to the lever limiting the throw of 
the valve. The fertBizer is dropped by pulling upward 

on the handle rod as one walks over the ground with 
the device, the valve being set to distribute a certain 
amonnt to the acre, the fertiltzer being practicall y 
sifted and prevented from clogl1ing. 

CULTIVATOR AND HARROW.-James S. 
Hickman, Hickman, Ill. Tbls is a combination ma­

chine which may be used to cultivate one, two, tbree, 
four or more rows, the invention providIng a simple, 
novel and easily operated construction of supporting 
and guiding devices and pal ts to be removed and re­
placed to convert the machine into a harrow or culti­

vator frame. It has adjustable front and rear axle 
sections and separate devices for operating them, with 

locking devices for their connection: so that they may 
be operated together or separately, while the cultivator 
teeth are partIy supported to run close to the row, 
other teeth running centrally between the rows and, in 

use as a harrow, such of the teeth as would interfere 
with the growing rows are removable. 

Miscellaneous. 

CASH REGISTER.-Charles Gibbs, New 
York C ity. Withm a suitable casing a .haft carries 
two loosely mounted disks, one having a scale in cents 

and the other a scale in dol lars, there being teeth on 

the periphery of the dollar disk and pins on the peri­
pheries of both disks, in combination with a laterally 
shifting pinion meshing with the teeth of the doUar 

disk and adapted for engagement with the pin of the 
cent disk, whIle an actuating mechanism connects one 

disk WIth the key. The machine also has various other 

novel features, all the movements being positive and 
there being no springs in the actuating mechanism, the 

machine being designed to afford an accurate account 
of receipts in dol lars and cents, while cards of informa­
tion or advertisement may be conveniently displayed 
in the casing. 

AIR SHIP.-James C. Walker, Waco, 
Texas. This shIp has stationary vertical cy linders 

opening entirely throngh it and provided with lifting 

wind wheels in their upper ends, while horizontal 

cylinders provided with propeller wind wheels are ar­
ranged in a horizontal framework having pointed ends. 
The ends and SIdes of the cabin are to be covered with 

CanV81!l, woven wire, or wood wicker work, and a light 

tubular construction i s  to be used throughout, to af­
ford the greatest possible strength consistent with the 

least weight, any suitable motor being employed which 
furnishes high power with little weight. 

INKSTAND. - William J. S a w  y e r, 
London, England. This inkstand has a horizontal 
ciosed collapsible containing vessel connected by a 
flexible tnbe with an open dipping well, in combination 

with a supporting cradle carried and rendered vertically 
adjustable by pai rs of levers, the dipping well and 

reserVOIr b�ing adjustable relatively as to height.  
The improvement prevents contact of the air with the 
bulk of the ink, preventing the thickening of the ink 

and the takmg place of physical changes, while main­
taining a practically constant quantity of ink in a small 
well in which the pen is  dipped_ 

EYEGLASSES. - Charles Lembke, New 
York City. Combined with the eyeglass rrame nre 

clips supported by it  and nose pieces secured to the 

clips by a pivotal connection, clamping screws being 
provided in addition to the pivots for maintaining tbe 
nose pieces in adjusted position. The invention re­
late. to eyeglasses in which the nose pieces are pivotal ly 
snpported from the trame to adjust themselves to the 
nose of the wearer, and provides for readily securing 
the nose pieces in the adjusted position, thus maintain­
ing them permanently in proper adjnstment. 

MEASURI�G VESSEL. - William C. 
Hocking, Sheffield, Iowa. This is a measure open at 
top and bottom, its interior capacit.y equal to the 
standard measure it represents, and only to be filled 
when its open bottom rests on an independent surface, 

as the bottom of a paper bag or sack resting on a floor 
or table. It has on its upper end a fixed shel ving or in­

clined side handle of feed board character, the outer 
end of which forms a hand grip. 

INVALID BED. - Carl Olsen, L o n  g 
Island City, 1'\ .  Y. The frame of the hedsteadprovlded 

by this invention may be easily taken apart and packed 
into a small compass, or the bed frame may be removed 
from the head board and foot bo .. rd and applied to a 
bedstead of any other form, the bed being extremely 
convenient for use in a sick room lind also adapted for 
nse as an ordmary bed. The bed IS provided with dif­
ferent adjustments to flt it for its especial use and the 

invention covers various novel combinations and ar· 
rangements of parts . 

C H I L D R E N'S CARRIAGE BRAKE.­
Augustus E. Scharff, Tacoma, Washington. This  im­

proved brake mechanism is applicable ,0 any hand­

pushed vehide, and pnrticularly to baby coaches having 

fonr wheels. Combined with a brake beam carrying 
brake shoes is .. retractile spring normally main tainin2: 
the beam out of contact with the carriage wheels, a 
cham or cord connected with a rotatable handle bar 
and winding thereon being connected with the brake 

beam, to apply the brake by the turning of the handle 
bar. 

KNITTED FABRIC. - Max Gernshym, 
Brooklyn, N. Y. This fabric is formed with a series of 
tnhular knitted courses, each partly formed by plain 
loops to form a ribbed back and partIy by transferred 
loops to produce an ornamental front, the fabric being 
made in continuous tnbular form and afterward cut np 

and trimmed to form ja�kets and other garments, of 
which part is plain and the rest in design, making fine 

goods of a rich appearance at the same cost as ordmary 

plain goods. The invention relates to a former patent­

ed invention of the same inventor. 

P A P  E R BAG. - Charles W. Fishel, 
Aspen, Col. This is a cheap and easily fastened bag, to 
hnld ",rQC::fi'ri�/ii. fraUI, Mud Qtb�r al'tic::l�ul wb";l\ UA nQt, 

sift. It is formed of a rectangular paper sheet, two of 
whose diagonally opposite corners are folded on con­

verging lines and lapped and pasted, another corner 

being folded and parted over the lapped portion to form 
the narrow end of the bag, whIle the extremity of the 

remaining corner portion is folded and pasted upon a 
transverse string, which is thus made a permanent 

atLuchment of the mouth-closing flap. 

CUFF HOLDER.-James J. Culley, San 
Fra"cisco, Cal . A plate having a keeper is adapted to 

be secured in a sleeve, a base plate with an offset pro­
jecting over the keeper, while a plate or strip pivoted 
to the base plate has a cuff stud at one end and at its 
other end a tongue engaging the keeper, a spring baving 
one end secured to the pivoted stri p and its other end 

engaging tbe offset of the base plate. This device is 
designed to secure the cuff to the coat sleeve, eo that it 

may al ways be held in tha right position. 

GARMENT DRAUGHTING PATTERN.­
Bertha Musse, New York City. This is an adj ustable 
pattern of simple and convenient style wh ich may be 
accurately fitted to people of different sizes in the mak­
ing of sacks, basques, waists, and analogous garments. 

The various parIs of the pattern are preferahly made of 

sheet metal, and the pattern may be given any desired 
COli tour, according to the garment to be cut, the dif­

ferent pieces bemg sectionally formed, overlapping, 

and having a 8hding connection wi th each other. 

BREECH LOADING BOLT GUN. - Wil­
liam D. Forbes, MorrIstown, N. J. This improvement 

has more particu lar reference to the devices for impart­

ing motion to and locking the breech block, aud for 
locking the extractor upon the cartridge shell in with­

drawing the latter. Combined with the frame or re­
ceiver and breech bolt with a rotary handle having a 
crank pin is a connecting rod connect ing the crank ]Jin 
with the breech bolt, a lateral ly moving cartridge ex­

tractor, and a device carried by the connecting rod to 
lock the extractor upon the cartridge shell during the 
rearward movement of the breech bolt. 

SKATE.-Thomas H. McQuown, Biggs­
ville, Ill. This skate has a sole plate whose rear end is 
secnred to the runner, while an adj usting device is 8.r· 

ranged between the front end of the sole plate and the 
runner, whereby provision is made for adjusting the 

sole plate to fit differently shaped shoe soles, in such 

manner as to �ive the toe a firm rest, at the same time 
preventing pulling on the heel. 

BOTTLING ApPARATUS. - Amalia M. 
Donally , New York City. Combined with a com pres­
.ion mechanism is a flexible filling tube adapted to 

enter a cask or like receptacle independent of the ap-. 
paratus, a vent tube connected with the fill ing tube 
also entering tbe cask, with other novel features, the 

machine being designed for mani pu lation by a single 
attendant, and its construction being such that a series 

of bottles of irregnlar size may be filled as readily as � 
series of regular sizes, the supply of liqu id beiug Cllt 
off from any one or from the entire number of bottles 
being tilled, at the option of the operator. 

F O R  M E R  FOR BERRY CRATES. ­
Charles S. Andrews, Wilmington, N. C. This crate 
former consists of a crate-shaped skeleton metallic 
fraffie with a hollow spindle, whereby the body is 
adapted to he mounted o n  and revolved by a shaft, 
seats or recesses being formed in the outer face of the 

body adapted to form seats for the slat sections of the 
crate, with means for holding these sections to the 

body. By the use of this Improvement crates are 
designed to be made at a small cost and very mnch 
quicker than they can ordinarily be produced. The 
entire crate may be made on the former, the longitud­
inal and transverse slats being nailed together and the 

brads or nails clinched on the former. 

WEATHER BOARD. - Robert Sword, 
Kemnay, Manitoba, Canada. This is an improved 

drop siding weather boarding strip or plank, having its 
upper and outSIde edge chamfered in a concave plane, 
with the curve of the chamfer approaching the inner 
side of the board mor" closely at a line some distance 
from the edge thau it does at the edge, and having its 

lower ed!(e recessed npon the inside, whereby the 

shrinkage of the boards is made to tighten the joint be­
tween them, and preventing the openmg of cracks from 
the shrinkage of the lumber. 

PORTABLE SCAFFOLD.-John Harper, 
London, Englund. In an upright framing, with corner 

posts erected on a wheeled base and braced together, 
the posts having racks and guides, is a cage or platform 

adapted to be moved up and down tbe guides, toothed 
gearing engaging with the racks and coupled by worm 

gear, the whole being operated by a single hand lever. 
This scaffolding is entirely self-contained, and is made 
in sections, being more particularly adapted for use in 

repairing and decorating or clealllng bUIldings, as well 

as for construction purposes. 

SIDE APRON FOR VEHICLES. -Thomas 
H. Joyce, Unionvi lle, N. Y. This illvelltion provides 
an apron at each side of the seat, and exten d ing to the 
body of the vehicle, to protect the occupants from side 
draughts, the aprons being so hung as to be independ 
ent of the lap robe. etc.,  and capable of beillg con­
veniently and quickly carried rearwurd, so as Dot to in­

terfere with getting in or out. The frame for attaching 
the apron consists of an attaching bar and a support­

ing bar having a lower flexible end and a spring-con­
trolled upper end, the frames being designed to be 

lengthened or shortened as destred. 

KNOB ATTACHMENT. - Johan Mathe­
son, Christiania, Norway_ A divisi ble handle is pro_ 
vided by this invention, both parts of which, when con­

nected, will reach through the catch for the latch bolt, 
whereby a more solid cODnection and a better guidance 
for the handle may be obtained, an internally-threaded 
sleeve fitting upon the outer part of the handle and 
bearing ag'\inst a shou lder on the inner part of the 
handle, there being a detachable connection between 

the sleeve and the inner part of the handle. 

NOTE.-Copies of any of the above patents wilJ be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 

"f Il>i. paper, 
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NEW BOOKS AND PUBLICATIONS. 

THE SCIENTIFIC AMERICAN CYCLOPEDIA 
OF RECEIPTS, NOTES AND QUERIES. 
Pp. 680. 8vo. Munn & Co. , New 
York. 1892. Price $5 cloth, $6 sheep, 
$6. 50 half roan. 

This splendid work contains a careful compilation of 
the most ubeful receipts and repl ies given in the Notes 

and Queries of corre.pondents as publisbed in the 
SCIENTIFIC AMERICAN during the past fifty years ; to­

gether with many valuable and important additions. 
Over t welve thousand selected receipts are here collect­
ed ; nearly every branch of the useful arts being repre­
sented. It is by far the most comprehensive volume of 
the kind ever placed before the pu blic. The work may 

be regarded as the produet. of the studies and practical 
experience of the ablest chemists snd workers in all 

parts of the world ; the in formatiou given being of the 
highest value, arranged and condensed in concise form. 
convenient for ready use. Almost every inquiry tDat 

can be thought of, relating to formnlre used m the 
vllriouB mallufacturing industries, wil l  here be found 

answered . Instructions for working many different 
processes ill the arl s  are given. Many of the principal 
substances and raw materials used in manufacturing 

operatIOns ure defined and descri bed. No pains have 
been spared to render this collateral i nformat ion trust­
worthy. Those who are engaged in any branch of in­
dustry probably WIll find in this book much that is 01 
practical value in their respective

· 
call ings. 'l�hose who 

are in search of independent business or employment 
relating to the home manufacture of salable articles will 
find i u  it hnudreds of most excellent suggestions. 

THE ARCHITECT'S AND BUILDER'S 
POCKET BOOK. By Frank Eugene 
Kidder, C. E. Pp. 900. 500 illustra­
tions. New York. 1892. John Wiley & Sons. Full leather, gilt. Price $4-

The original aim of t.he author was to produce a re­

ference pocket book which should be to the architect 
and builder what Trautw ine is to the engineer or Has" 
well to the mechanic. The author has succeeded ad­

mirubly, and it would be a difficult matter to find as 

much useful information in the IS-Ulne compass. The 
work treats of mensuration, geometry,trigonometry,the 
strength and stability of fouudations, walls, buttresses, 
arches, beams, floors, roofs, etc. The prefent or 
ninth edition will dou btless be weU received by the 

profession, owing to the great development of the use 
of s teel in !bu i ldi ng construction. Great attention is 
given to the strength of steel and the methods of 

IIsing it. A glossary of technical terms, ancient and 
modern, adds greatly to the usefu lness of the work. 
The arrangement of the book is admirable and hun­

dreds of i l lustrations serve to make the book an indis­
pensable companion for the architect. 

SYSTEMATIC MINERALOGY BASED ON A 
N A T U R A L  CLASSIFICATION. By 
Thomas' Sterry Hunt, M.A., LL. D. 
The Scientific Publishing Co. , New 
York. 1891. Pp. xvii, 391. Price $0. 

l'rof. Hunt, in his preface, states that forty-s ix y ears 
a2:O he began the study of mineralogy under Charles 
Upham Shepard. This work is the outcome of a long 
lifework in chemistry, m ineralogy, and geology. The 
author has won a wide reputation for pO�Reftsing 
opinions of his own and t.he courage of those opinions. 
Hie division of the whole mineral world into orders, 
famil ies, genera, and species, us i n  natural history 

proper, is ingenious and plausible.  The book IS weU 

worthy of study, and iudicates the mmd of a thoroughly 
independent thinker. but it must be also remembered 

it is the work of a thoroughly equipped scientist of re­
cognized standing. 

THE WORKING AND MANAGEMENT OF 
AN ENGLISH RAILWAY. By George 
Findlay. London : Whittaker & Co. 
and George Bell & Sons. New York : 
Macmillan & Co. 1891. Pp. viii, 354. 
Price $1. 50. 

The anthor of this book is the general manager of 
the London and Northwestern Railway, and is, there­
fore, eminently qualified a" an authority of this subject. 

The treatment which the subject receives, as was to 
have been antiCipated, is decidedly insular, but it is of 
much value as showing how our transstlantic neigh­
bors conduct their J(reat systems of crowded rail­
roads. The interlocking and signaling system is given 
space, the perfection of which, at least as regards re­

sults, has long been conceded in the care of Engl ish 

roads. The nse of the railroad for m i l i tary defense is 
given at some length. The book IS very good reading 
for all interested in railroads in this country as being 
suggestive of what may be done to improve our servjce 

and i n crease safety on our roads. 

ROBERT FULTON : HIS LIFE AND ITS 
RESULTS. By Robert H. Thurston. 
New York : Dodd, Mead & Co. 1891. 
Pp. 194. Price 75 cents. Illustrated. 

This beak is of the series devoted to " Makers of 
America." Prof. Thurston tel ls  in good style the oft­
told tale of Fulton's work. his energy and perseverance 

under disappoi ntment and d iscouragement. As opening, 
the story of steam in early times is told. The work 

closes with chapters of the advanced marine en gineer­

ing of to-day and the outlook. This is affirmed to be 
slow and gradual improvement iu speed and accommo­
dation. The limit of speed . for vessels of ordinary 
sizes he believes is nearly reached. 

THE ENGINE RUNNER'S CATECHISM. A 
Sequel to the STEAM ENGINE CATE­
CHISM. By Robert Grimshaw, M. E. 
New York : John Wiley & Sons. 1891. 
Illustrated. Pp. 366. Price $2. 

This very practical little work, written in the author's 

wel l  known vein, attacks the problems of the working 
engineer's occupation. It tells of the features, erecting, 
and adj usting of special makes of engines by promi­
nent makers, the adJustment of the cut-off, shipping 
and receivmg, erecting foundationst valve setting, and 

many other detaIls of the running of stationary en­
gines. It. contains a number of very pertinent and use­
ful cute. 
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74 
A B C OF THE SWEDISH SYSTEM OF 

EDUCATIONAL GYMNASTICS. By 
Hartvig Nissen. Philadelphia and 
London : F. A. Davis. 1891. pp. vii, 
107. Illustrated. Price 75 cents. 

Thi. manual opens with .. short treatise in question 
aDd answer form, upon tbe end and objects of this 
simple system of cali sthenics. The meanings of ' the 
different words of command are Illclnded also. Then 
come five days' order of work, designed to be so re­
peated as to cover a cour.., of thirty-three week •• 
Numerous illustrations of the positions are given. The 
work is intended for schOOl nse. but it 18 obvious that 
there Is room in the household for snch work. 

ANNUAL REPORT OF THE NEW YORK 
FOREST COMMISSION FOR THE YEAR 
ENDING DEC. 31, 1890. Albany. 1891. 
Pp. 324. 

To those mterested in forestry and the preservation of 
our woods, and notably of the Adirondack forest, this 
report wlli be very welcome. It contains, besides the 
interesting general report of the commis.ion, no�s of 
court decisions and a catalogue or land papers in general . 
referring to forest preserves of the State of New York. 

TABLES FOR THE DETERMINATIO N  OF 
MINERALS ·BY PHYSICAL PROPER­
TIES, ASCERTAINABLE WITH THE 
AID OF A FEW FIELD INSTRUMEN'l'S. 
By Persifor Frazer. Philadelphia : 
J. B. Lippincott Co. Pp. ix, 115. 
Price $2. 

These table. are based upon Prof. Dr. Abin Wels· 
bach's system of determinative m ineralogy. The min­
erals are classified into thr�e !,rollp� : I. Those wilb 
metallic lu.ter. 11.  tbose with 8ubmetaliic and non­
metall ic luster, but colored streak, and III. those with 
non-metallic luster and white or light gray streak. These 
are next subdivided by color of mineral, color of streak, 
and hardness, and the final distinctions are based. in 
addition to the above, on hardness, tenacity, crystalline 
system, etc. The general blowpipe and acid tests of 
eacb mineral are given in concise form. The work will  
he of nse and interest to many students of this fasci­
nating science. 
� Any of the above books may be purchased through 
this office. Send for new book catalogue just pub­
lished. MUNN & Co.,  361 Broadway, New York. 
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1. Elegant plate in colors of a picturesque residence 

in the American Renaissance style of architec­
ture, erected for Gen. T. L. Watson, at Black 
Rock, Conn. Two perspective and an interior 
VIew, with fioor plans, etc. Henry A. Lambert, 
arcbitect, Bridgeport. Conn. 

2. Plate in colors of a colonial honse erected at Port­
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at Rochester, N. Y. Mr. James Cutler, architect. 
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Tbe ScientifiC American Architecta and Boilders 
Bdition is i88ued monthly. $2.50 a year. Single copilll!, 
25 cen!& Forty large qnarto pages, equal to about 
two hundred ordinary book pages ; forming, practi­
cally, a large and splendid KAQAZlNB oJ' ARCIIITBC­

TURB. richly adorned with elegant plates in colors and 
with fine en�vinR:" illnstrating the most interesting 
eu.mple8 of Modern Architectural Construction and 
allied Bnbjeeta. 

Tbe Follnese, lUchne8l!, Cheapness, and Convenience 
of :.hia work have wpn for it the LAIWBST CIRCULATIOli 
of any Architeetnra1 publlcatiou In the world. Sold by 

all newsdeale ... 
llUNN " 00 .. PuBLlBBBM, 

881 �_y, New York. 

J citutific �lUtri'lu. 
The chargt f<Yr. l .... ertion undtr this Mad is One DoUar a I.,.. 

1<Yr each imertion ; about ei{jht ward. to a line. .dd,'"'''' 

tisem.ent. mtut be received at publication ojflc< lUI earlll a. 

Thursday morning to appear in the joUowing week'B isBtU. 

For Sal&-{)ne second band Punch and Sbear com­
bined. One second band Wiley &; RU88ell Bolt Cutter. 
W. P. DaviS, Rocbester, N. Y. 

Presses &; Dies. Ferracnte Macb. Co., Bridgeton, N. J. 
6 Spindle 'l'urret Drill PreSSe8. A.D. Quint, Hartford.Ct. 

2d band lathes and planers. Amer. '1'001 Co., C1ev., O. 

MIxing macblnery. J. H, Day &; Co., CinCinnati, Obio. 

For best bolstlng engine. J. S. Mundy, Newark, N. J. 
Universal and Centrifugal Grinding Macblnes. . 

Pedrick &; Ayer, Phlladelpbla, Pa-

Tbe Improved HydrauliC Jacks, Puncbes, and Tube 
Expanders. R. Dudgeon, 24 Colombia St., New York. 

Screw macblnes, milling machines, and drill presses. 
Tbe Garvin Macb. Co .• LaIRbt and Canal Sts., New York. 

Centrifugal Pumps. CapaCity, 100 to 4O,1XXl gals. per 
minute. All si,es in stock. Irvin Van Wle, Syracuse, N.Y. 

Scale removed and prevented In boilers ; for eacb 5-
borse, 10 cents a week. Pittsburgh (Pa.) Boller Scale 
Resolvent Co. 

Guild &; Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps. 
acid blowers. filter press pumps. etc. 

Split Pulleys at Low prices, and of 88me strengtb and 
appearance as Wbole Pulleys. Yocom &; Son's Sbaftlng 
Works, Drinker St., Pblladelpbla, Pa-

The best book for electricians and beginners in elec­
tricity is H Experimental Science." by Geo. M. Hopkins. 
By mail. U ;  Munn &; Co., publlsbers, 361 Broadway, N. Y. 

ElectriCity, tbe popular electrical journal. Illustrated. 
Published weekly. Subscription. '2.50 a year. Times 
Building. New York. Write for sample copy. 

Competent persons wbo desire agencies for a new 
popular book. of ready sale, wltb bandsome profit. may 
apply to Munn & Co., Scientific American ofllce, 361 
Broadway, New York. 

Wanted-A Power Moulding Macblne for making 
green ssnd moulds for Iron and brass castings. Please 
send catalogue and lowest cash prices to John Hutton, 
107 East 69tb St., New York City. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exblbltlons, etc. 
rr A profitable bmine88 Jor a man with 8111.all cap-ital. 
Also lanterns for home amusement. 220 page catalogue 
Iree. McAllister, Optician, '9 N ... 88u St., N. Y. 

lTSend for new and complete catalogue of Scientific 
and other Books for 88le by Munn &; Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. a n d  A ddre •• mu.t accompany all letters, 

or no atteution will  be paid thereto. Tbis is for our 
information and not for publication. 

Reference. to former articles or answers should 
give date of po per and pu!'e or number of question . 

. nq u l rle. not answered in reasonable time should 
be repeated; correspondents will bear in mind tbat 
some answers r�qu ire Dot 8 little research. and, 
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letter 
Speci a l  WrlUen I n formaalon on matters of 

p<>ft:l.onu l ra.ther thaD general interest cannot be 
expected without remuneration. 

Scie n t i fi c  A merica.. Snpl,lement. referred 
to may be had at the office. Price 10 Cents each. 

Book. referred to promptly suppl ied on receipt of 
prIce. 

tn l n e ral. !ent for examination should be distinctly 
marked or labeled. 

(3940) M. R. C. asks : Will any article 
that will fioat placed in a runninl( stream travel any 
faster than the water it is placed in, provided there 
.. nothing to impede the travel of eitherf A. The water 
does not move with the same velocity in all parts of its 
section. in a runni&g stream, the central portion always 
running the fastest. This produces a whirling or rolling 
motion, caused by friction on the bottom and sides, that 
extends to the surface and center. This inequality of 
motion may accelerate or retard any particles of matter 
fioating upon the surface, according to their location 
from the center of the stream, bot wtll general ly bave a 

less velocit.y than the mean velocity of tbe stream, 
althoogh apparently movinl( faster than the water 
nearer the sides. If the article seta deep in the water. 

a galvanometer like tbe one described in SCIBNTIJ'IC 

AIBRICAN of September 21, 1889. Now I wish to know 
it I could wind it w ith two coils, one of no resistance 
alld one of ten ohms, and UIIC the resistance column 
with it if  more resistance be reqoired . A. Galvanome­
ters llre frequently made and nsed in the way mentioned. 

(3944) Ring Temper sayS : Can you tell 
of Ilny method to test tbe beat of lead used for temper­
ing small steel rinlts I The best way to heat the lead 
kettle so as to get uniform heat, 88id kettle about I4 
inches diameter and 1ft iuches deep? A good practical 
treatise on . case-hardening and tempering ' (I already 
have Brandt's.) A. A pyrom�ter may be used, but, for 
the temperature required for hardemnl(, it is less relia­
ble than the eye. For best worlr with the eye, the 
furnace shoold be placed in a moderately dark place, or 
so shaded that the eye can judge with uniformity of 
theldegree of heat required. The lead pot should be .et 
in brick work in a recess so as to exclude any light 
from tbe furnace coming to the eyes. Furnace should 
be large enough to insure a uniformity of heat without 
frequent disturbance of the fire by redressing. Have 
no special work on lead batb. 

(3945) J. H. J. ·asks : How is phosphoric 
acid H.PO, made I How is sul pburous anbydride SO. 
in a liquid state best prepared f If crystali ized boracic 
acid H3BO, be heated, boracic anhydride B.O. w i l l  
be obtalDed. What is the rea�t.ion f Can y o n tell me how 
blackboard crayons for s�hool use are prepared I A. 
Phosphoric acid is prepared by burnmg phosphorus in 
a current of air.dissolving the phosphoric  oxide in wllter. 
and evaporat.ing to dryness. Liquid sulphurou s oxide is 
made by pumping the perfectly dry I(as into a receI ver. 
It l iquellee also at 0" F., at the atmospheric. pre.snre. 
Tbe reaction you ask for Is this : 2 (H.B03)= B.O,+3 
H.O. For blackboard slating use 1 gall on alcohol (95 
per cent).l pound shellac. S ounces ivory black, 5 ounces 
fioor emery, 4 ounces ultralll8l:ine blue. Maire r er­
fect solotion of the alcohol and shellac before adding 
the other articles. Shake thorODl!:hly. Apply rapidly. 
Three coats. 

(3946) L. O. W. asks: What is the kal­
Ji type developer. its composition ? I have a receipt for 
the production of the kall itype process of photography. 
but it I�, however (to my mental conception), very ob­
!CUre. The developer gi ven is snch : No. 1 ar2:. nitr.­
Natrium. cit.-Potassa bichrom., water ammo. 
No. 2. Kall it.ype developer . . . . . . . . . . . . . . . . • . . . •  3 s. 

Natrium. cit . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 ii 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 XX 

The printed paper ie to be developed in 80lutlon No. 1. 
What, then, is No. 2 for ? Then again a third solution 
is applied, i. �. : 

Sodre citr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l j  
Aqua ammon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 jj 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;)jj 

A. No. 1 is the silver developing 80lution, No: 2 i8 a 
clearing sol ution, to d issolve out the iron salta unacted 
npon by Jil!'ht. No. 3 is used also as a clearing eolution 

to dissolve out the unacted upon silver snits. The 
process has been mod\llied by combinin2: in the aensitiz· 
inll: solution th� oliver B&lt �d developlllj( the imqe 
with a solution of borax and water. See particnJan. ill 
SCIKNTIJ'lC AMERICAN SUPPLBMBNT, No. 815, ,.. 
13022. 

(3947) J. C. A. asks whether more coal 
will be required to beat a greenhouse 245 fcet long, by 
steam, with the boiler at one end than if it i. at the cen­
ter of house. A. There should be no dilference 88 to 
the gross amount of heat imparted to the greenhoose, 
but it might make a great difference In the uniformity 
of distribution of ihe beat. The,positioll of the green­
house In reg"nd to the direction of tbe cold winds, In a 
bouse a. long as �tated, will make a !treat difference in 
reference to tbe position of the boller, wbich, for best 
effect, should be placed at the end most exposed to cold 
winds. Otherwise a central position on the northerly 
side 18 the best practice. 

(3948) D. D. D. asks : Is bituminous coal 
or anthracite penetrable by air under heavy pre.suref 
If so, under wbat pressuref Will air under pressure 
escape through where hydrogen gas will I Wbat rocks 
and minerals are aiJproof under very heavy pressure,MY 
one to two thousand pounds to the square inch, and 
what natural or cbemical preparations . or compounds, 
such as pamta and varnishes, are impervious to air under 
very beavy pressure f A. There are very few rocks or 
minerals that if solid, are not practical ly impervious, 

The solid coal beds hold g&8 and water. The Mnd­
ston� and limestones pass air and water under varions 
pressores. Even cast iron is not gas proof under 2,000 
pounds pressure per square inch. Rubber and varnishes 
will go far to render tbe surface of porous stone im­
pervious to air, gases and water. but will final ly fiow 
into the stone and become porous under great pressure . 

(3949) J. R. S. asks : What is the best 
it will move faster than the surface water, being I ushed mbterial to noe in repairing fire boxes of locomotive 
ahead by the greater velocity of the water benClltb. boilers, copper or .teel plate, where the fire box is made 

(3941) F C. F ks ' What f rID of 
of steel ? Pleaae tell i�e whic� is tbe bes� to use and 

• • as . 0 I your reasons, also what IS the Idea In pnttlDg copper 
boiler is be.t �dapted with ordinary firing t� burn (pi�e) liners nnder tb6 tubes in the fire box. Would they not do 
cord wood,bOller � horse power? Is electrICity <'onsld· &8 well without copper liners f A. Always nse the same 
ered more economIcal as a power conv

.

eyor than other material that the bolier is made from for patchep. Soft 
methods where the bulk of �wer WIll � used not steel plate la the best. The difference in expansion and 
further than !iOO feet from

. 
statIons? Wh.at IS next in contraction by chanll:6 of temperatnre will make copper 

economy ? A. A fioe bOIler or one WIth very large patches leaky. Copper ferules or liners are but llttle 
�ubes is best for wood fire. Fr�m a power plant already used. They were supposed to make a more perfect 
III operatiou

.

a wire rope cable IS tbe
. 
cheapest 

.
m�t.ho.d joint and preserve the end of the tube from burninli: out 

of transml.swn for 500 feet. ElectrIC transmiSSIon IS by their better conductivity of heat from the end of the 
the cbeapest �or long distance, and Is al�o cheapest tube to tbe water inside. 
where a plant IS to be located for transmIssion only, 
and i. so nsed to a considel'llble extent for the ntlliza­
tion of water power otherwise not available. 

(3942) J. D. asks : 1. In building a dy-
namo or motor, is It necessary to have the Iron ,Usks of 
tbe armatnre Insulated from tbe shaft if they are in­
.ulat.ed from each otherf A. They shonld be insnlated 
from the shaft. 2. Are not some dynamo armature 
cores made by rnnning the disks on a thread on the 

shaft ! A. We think not. 
�) W. S. writes : I have a resistance 

column similar to tbe one described In SOIltllTIJ'IC 
AIIlIBlOAK of September 14. 1889. I now want to make 

(3950) W. C. G. writes : 1. I am trying to 
coat corks to make tbem acid proof. What can I UIIC 
In liquid form that will penetrate enough and will not 
be removed when pntting in the bottle. Most not be in· 
jurlons or pol.onona. A. Heat the ('orks in melted 
paraffiu wax. The ollly objection to this proce.s is 
that it makes tbem slippery. and if the neck of tbe bot­
tle ie not cylindrical , they will eometimes rise and 
fall oot. 2. Also how can I make a cheap hard grease­
proof arLicle resemblln� marble, or earthenware, not 
reqnlrlng heat, to monld In forme ? Moat be a cbeap 
composition and have a emooth eurfllOO. A. Hydranllc 
cement and water, plaeter of Parle and water, or a ml.x-

[JANUARY 30, 18c}2. 
ture o f  oxide o f  zinc and strong solution o f  zinc chloride 
might answer your purpose. 

(3951) E. T. S. asks how to clean wall 
paper. I bave Il large hall that I wish to clean. The hall 
is 100 by 50 fcet. The paper is in good shape, only 
soiled by dust. A. There is no better way of cleaning 
papered walls than to wipe them down with soft cotton 
cloths, better by haud, but can be done witll a long 
handled brush to remove the loose dust and then go 
over with a cloth tied over the brnsh. For etains nee 
fresh bread ern m bs. 

(3952) J. B. M. asks : Can you give any 
information respecting t he manufacture of aerated 
bread I I helieve it i. a patent process, if so, conld you 
give the address of the patentee I A .  Aerated bread was 
made by 8 patented processs, but the patent has ex­
pired. It consisted in charging the dough with car­
bonic acid gas nnder pressure and then baking. The 
use of yeaMt or fermeDt was thus avoided. 

(3953) C. W. C. says : I have heard it 
argued consiclerably whether ice freezes from the top or 
bottom. Which is correct I Also where can I ge t a 
chemicn! motor with sumcient power to run a sew ing 
machine, or better two of them. A. Ice commenceR to 
form on the surface always in still water. Anchor Ice 
is sometimes formed on the rough bottom iu switt 
rnnntng water, in very cold weather. We have no in­
formation of the manufact.ure or sale of chemical 
motortt. 

(3954) G. E. S. says : We have more or 
I"ss cold water pipes tiron) throughout the mill, uoed 
for hydranlic pulp machines, we are annoyed by the 
sweat and drip from these pipe.. What can they be 
couted with on the outside to keep them from sweating 
and dri pping ' A. The sweating and d rip ping from the 
pipes is c80""d by tbe contact of tbe moist warm air in 
mill with the cold pipe. The only remedy Is protec­
tiou by a non-conducting substance, and may be any 
of tbe felting material in u oe. Hair felt l inch thick, 
covered with thick paper, is very effective ; or If thought 
cheaper, box the pipes and fill witb sawdust. Make the 
boxes to have not less than 1 inch clearance on Inside 
between box and pipe. 

(3955) F. S. B. asks how the valve or link 
motion of the Engli.h locomotives is operated. They do 
not bave any rever8ln2: lever. and bow is it  locomotive­
makers in this country do not adopt the same systems! 
A. The Engl ish locomotive8 bave f.be regular link valvp. 
gear, with varions modifications and reversinl( lever. 
The Stephenson val ve gear is much nsed In England 
and tbe United States. Our locomotive builders do not 

go backward. The best varve gears are found on Ameri· 
can locomotives. 

(3956) G.-The duty on lenses is 45 per 
cent of their invoiced value. Goods are sold cheaper 
in England,because the expense of labor is less. A lens 
may be imported &8 a tool of trade by a photographer, 
he cllrryiag it with him, without pllying duty. 

(3957) J. A. H. writes : On page 386 of 
December 19 nomber of SCIENTIFIC A MBRICAN tbere i. 
an article headed ..  Int.ense Cold." What ie the meaning 
of absolute zero ? A. Absolute zero is the point at which 
the kllletic motion of the molecules of matter, to which is 
due what is ordinarily termed heat, ceases, and when 
the molcculesfcomelinto permanent contact with each 

otber. It is placed at -273° C. or -459° F. 

(3958) T. V. M. asks : 1. Could a sub­
marine torpedo boat (lOOXro, cigar shape) be run .:! 
hours by an electric storage battery, there being fiu!d 
to fill the cells on board the ship ? A. The boat could 
be run 42 hours w i th a sufficient number of cells. Extra 
fiuid would not be required,as there i. no sensi ble waste 
of tbe fiuid. 2. What is tbe greatest speed and the 
longest time of an electric storage battery running a 
boaf, and also what is the expense f A. We bave uo 
record of the longest time and greatest speed. The poe­
sible time would depend on the carryinll: capacity of the 
boat, while the speed would be snbject to the same limi­
tations &8 those of steam-propelled boata. The expenee 
depends on the method of usinll: the power, the cost of 
running the prime motor, and other conditions. 

(3959) S. W. T. says : I have a steam 
gauge that cornell back to the pill when steam is down, 
and when it is exposed to frost and a fire i8 st.arted, the 
hand will gradually rise, sometimes to ro l b., some­
times to 60 lb. Then in a few minutee after the frost i s  
a l l  gone the hand will come back t o  the pin, and start up 
all rill:ht when steam IS up. Please give me a good 
arithmetical role by which I can determine the dis­
tance apart for screwed stay bol ts, and tbe diameter of 
stay bolts. A. The pi pe connections to a steam gauge 
should never be allowed to freeze or bave water ID them 
when exposed to frost. When water is frozen in the 
connecting pipe, the gauge band will move by the ex· 
pansion of the air above or next to the diaphragm by 
the change of temperatnre in tbe boiler room before 
steam is made, and when the ice melts in the pipe tbe 
hand will  move back as descri bed. Someti mes when 
tbe water has accumulated to tOIl great an amount, the 
gauge d iapbragm or sprinll: (If a Bourdon) will burst. 
An air cock should always be placed so as to draw off 
all water from the gange when l iable to freeze. The 
ueu..I practice for water lell: stay bolts is, for distance, 
tI in. to 5 in., according to the pressure and thickness of 
>,he iron. For t he size of the bolt, square of the dis­
tance multiplied by the pressore, and product divided 
by �,OOO equall the area of the bolt, and for a given 

• /4,000 by arPA 
sized bolt V ----- = distance apart center 

press ore 
to center. 

(3960) E. S. writes : 1. I wish to wind 
the dynamo described III SCIENTIFIC: AMBRICAN SuP.­

PLEMENT, No. 600, as a shunt machine. Wbat size aud 
how much fhould be used on F. M. to Kive the proper 
resistance? A. Consn l t  the description of the Edl.on 
dynamo in SCIENTIFIC AMERICAN, vol. Ixv., pa&e 66, for 
points on �hunt·wound machines. The field magnet 
should have I4 times tbe resistance of the armature. 2-

Is not tbe core of iron wire more efficient than the one of 
iron washers' A. Tbere is little or no difference. 3. 
'l'o settle an argument, the meaninl( of the term ampere 
hourY A. A current of 1 ampere for 1 hour; � ampere 
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for 2 hours; 1-100 ampere for 100 hours. I t  I s  the 
equivalent ot 1 ampere of corrent fiowlnlr through a 
conductor for 1 hOllr. 4. Would not the machine be­
come more efticient if soft malleable iron were used for 
the fielll magnets! A. No. 5. If the dynamo were 
supplied with a corrent of 6U volts and 10 amperes, the 
machine being made exactly as described, would it 
develop one horse power. or should any changes be 
made in magnets aod elsewhere. aod what should they 
be! A. It would probably develop * of a horse 
power. 6. W bat proportions as regarda pressore and 
amperage in electric current. have been found to be the 
most destructive to animal life ! A. Currents of any 
amperage available commercially with the highest E. 

lIJ.F. 

(8961) P. J. H. asks : 1. What is an 
automatic cut-olh A. An aotomatic cut-oft Is one 
controlled by the engine or any irregolarity In its work. 
and is made variable by the mechan ism of the valve 
gear. 2. What is a variable cut-oft r A. A variable 
cut-oft is a regolating device to make any required lIxed 
cut-oft on ordioary valves by varying the positloo of 
the flding valve by means of an adjosting splodle pro­
jecting outside of the steam chest. 3. A tank of water 
with a 20 foot h�ad has a one inch pipe 4 inches long 
screwed In its bottom ; what Is the discharge per second ! 
Three of my friends have tried it. Ooe makes it 11 gals. 
per second. Another 28 gal�. per second. The third 
has it at 160 gals. per second. I respectfully submit 
my way of worki ng i t  oot, which I am told is  Haswells' 
fllie. Multiply the square root of 64'383, aod the 
depth of the center of the opening from the sorface of 
the water, by the area of the opening in square feet, 
and this product by the coefticient for the opening. 
The whole prodoct will give tbe discharge In cobic feet 
per second. Multiply this by 7'48 for the numher of 
gals.  per second. A. The role is correct, but yOllr. 
IIguring i8 defective. Yon should ose the area of a 
1 In. pipe Ibstead of a square loch, or 0'00545, and a co­
efticient of 0·7'i'. We make the discharge 11)1( gals. per 
second. 

(8962) E. R. H. writes : Can you give 
me any Information on the following q oestioo through 
your colomnsf If the law of physics that " the sum of 
all the energy in the universe remains tbe same, thoogh 
It may nndergo changes," Is true, what becomes of the 
energy In this case! A spring Is bent and the ends con· 
lined together; it is then Immersed in acid and dis­
solved. Are not the reaulting substances and condi­
tlon8 the same 118 if the spring had been immersed with­
out heing benU A. In compressIng the spring. 
work Is done upon it and it becomes heated. This 
heat and any heatin� of llIle surrounding air, etc . •  
represents the work. On standing. It  quickly cools. 
Then. on resnming its former shape against a .. ,,,istance 
Ita temperature falls. because it is qolng work, aod this 
cooliog, together with the cooling of the surrounding aIT, 
represents the work done. The cooling aod heating are 
so Bligbt as not ordinarily perceptible. If a rubber 
band is held between the lips aod stretched with the 
hand. the changes of temperature doe to work done 
upou It, or work done by It, can be easily perceived. 

(8968) G. A. S. sayS : I will be very 
iliad to bave you enlighteo me as to the canse which 
makes the little table move and answer questions wheu 
using the game call1-d . .  Ouija, or talking board." A. 
Tbe hands. Hands oft, no go. 

(8964) P. W. asks : 1. What is the fluid 
for a carbou aud zinc battery ? A. Al though the 
formula for this lIuid has been given repeatedly iu 
these columos. we repeat it. Dissolve bichromate of 
potash or bichromate of soda in warm water, to sato­
ration, then after the sol ution has cooled add slowly 
sulphuric acid until t he amouot equals io volume about 
� or 1-10 that of the bichromate solution. Finally 
add a small quantity of bisulpbate of mercury. say 1 

drachm, to every galloo of solution to keep the zioc 
amalgamated. 2. Will solder stick to the copper on 
electric carbons r A. Yes. 3. What Is the difterence 
between the copper on an electric carbon and one 
paraftined and electroplated with copper P A. When 
the end of the carbon is soaked in paraftin, either before 
or after plating, it prevents the corrosion of the copper. 

(8965) J. P. R. writes : A contends that 
there is but one specimen of the banana fruit brought 
to the United States that has seed. and that none of the 
other varieties have seed. Take the Aspinwall baBana 
for instance. B 8ays they have seed ; B says that most. 
If not all, the bananas bronght to the United States have 
seed, and that if you cut fruit length wise through the 
center. the rows of dllrk specks. you see are the seed, 
capable of producing trees if properly propagated. A. 
Prof. Howard, of the Department of Agriculture, to 
whom we referred the above, says; So far as is known, 
nooe of the cnltivated bananas have _d. The wild 
plant Is the only one which has fertile seed. The ques· 
tiou as to whether a wild variety exists in the Western 
Hemisphere is disputed, althoogh there is some evi­
dence that one existed In New Mexico before the con­
quest aod io South America before settlemeot. There 
Is no doobt. however. of the Introduction of the culti­
vated plant from the Canaries into San Domingo in 
1618, from which point it was introduced into the other 
West Iodia Islands and the mainland. 

(8966) W. C. F. writ-es : I have just 
completed a motor which you described in a back num· 
ber of your most valuable paper. and which I lind also 
In .. Experimental Science " by Hopkins, and on IIrst 
trial it started oft nicely. I had to make my own 
hattery jars also. which I accomplished by nsing some 
one-half gallon bottles that I bad. I cut them 011' very 
Dice and even 1>y lIrst taking one of tholle cheap glass 
cutters. such as can be had at any hardware store for 
15 cents, and IIrst scored around tops of bottles where I 
desired, then tied a. stout cord previoosly soaked In 
alcohol lIrO'1nd each bottle at the scored mark, then 
IIgbted the cord, at the same time revolving the bottle 
slowly until the cord had bllrned off. theo by dropping 
a drop of cold Wllter on the mark. the tone would come 
011' smooth and clean. I mention the above facts that 
yOU may .enllghten some one seeking like information. 
About my motor I want to tell you that I IIrst built It 

�ordlng to dlrectlone in . . Experimental· Science " 
until I got ae far ae the armatlJre al\4 dillcovered that It 
WIll qqlte dialcqlt to will4 ,lie _11011. 'lIIaetb 1114 Il10 

Jtit.tifit )tI�ritau. 75 
get the 8&IIle amount of wire in each. 1:10 I tried my dynamo driveo by above engine fornish r What num- as 011 companies Doe tor their 011 barrels, holding abont 

hllDd at substituting an armllture of the same oige. n um- ber of volts and amperes should the dynamo be wound 50 gallons. and have thongh too! a wood<n clotern lined 
ber of sections, etc • •  but of the Siemens. I think thllt to rurni�h r A. '.1'he Serpollet boiler is not in use in with · sheet zinc, same as pnt unaer stoves. Which 
Is what you cali it. I made it after your directlous for the United States to our knowledge. It is a French in- would be beot r Would either material inj ure or polson 
the armature of eight-light dynamos. I:IUPPLBlIlBNT. No. vention. It belongs to the claSB of jet feed bOilers, that a person drinking the water f A. For your comfort 
000, but instead of cutting slots or nicks in the end have not been a success for continnons work. It clogs and health we recommend a stave cistern of cedar, It 
washers. as YOJl suggest, I took a piece of hard rubber by the use of ordinary water. Your engine should give possible ; If not, of good clear pine. open at the top 
one-eighth Inch thick and cut a circolar piece large about 5 horse power aod ample for yonr boat for a speed and well hooped. When ready. brosh the entire Inner 
enoogh to allow of a notch being cnt around edge, into of 8 miles per honr. Wheel shoold be 3 blades and 20 surface with hot paraftine, then go oW'.r the surface 
which I wound the sections. I found it  was much loch diameter. 30 inch pitch. The engine .hould run a with a large hot iron. hot enongh to drive the paraftine · 
easier to do thiR than to ' get the small pieces of bard dynamo giving 80 volts 12 amperes or for throo or four well into the wood without burni og or discoloring the 
rubber in as you direct, as they wonld work loose in arc l ight.. paraftine. If this is neatly done. aod the tank cleaned 
winding. I hope this may also help to simplify the (8972) J. W. M. asks : 1. In winding the occasionally. you will have no complaint In regard to 
work for some one who may try his hand. motor de.cribed io SUPPLBlIlBNT, No. 641. with liner sanitary condition of the water. Zinc in contact with 

(8967) E. A. H. asks how to clean an ' 24 d 30) ad ' d' I water in a tank for drinking pnrposes Is DOt recom­wIre (Nos. an to apt It to the .E Ison circu t. mended. It Is a sotWce of poison. and does not Im-
old mercury bottle. A. Use sand aud a little water ; does It require a greater number of layers and convolu-

prove the taBte of the water. shake contlouously until coating is removed. tions thao with No. 16 and 18 wire, as in specillcations r 

(8968) J D ·te 1 I ha d th A. The space now occupied by the coarse wire shoold (8982) F. L. H. asks : 1. How much . . wn S : . ve ma e e be filled with fine wire. The resistanC(' of the machine saccharated pepsin will be required to d igest 1 lb. of 
dynamo described In .. Experimental Science," page most be greatly increased to adapt it to the Edison pork which is 60 per cent or more composed of fatf A. 487. I put the switch at the side for convenience. but circuit. 2. How can the current be reversed 10 the ar- Pepsin is rated by its power of digesting coagulated 
the connections are the same as in illustration. The mature or lIeld magnet withoot reversing it In both r albumen. Ooe part of saccharated pepsin in 500 parla 
brushes are made with a movable arm, and connected A. This can be done by means of ordinary reversing water. with 7� parts hydrochloric acid, should digest :: b7!��n�0��!s

"�7th t�:���d ;;:':�i::i�g ::::��!:� :::t�;;on
3'

a�a�a:;�0:e c:��:::�t��h 
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e::�:�; I:se�u�ta!':t�f �: anC(' of the wire they are wound with. I have a separate pl unge battery described In SCIBNTIFIC AMBRICAN SUP- I As the relatiye digestibility of. hard boiled eggs and 
drivin" wheel to furnisb motive power. and I can work PLBlIlBNT. No. 7!l2P A. Yes. pork Is not far from the same. the above might be 
i t, makIDg 2,000 to 2.500 revs. per minute. As a motor taken for the ratio desired. 2. Where can I obtain 
it works wel l any way at all. but ratber better as a shunt (8978) S. A. D. asks how many times water glass ? The drug stores do not seem to handle It, 
machine ; this seems as if the connections must be all the llxing bath for the dry plates; tbe toning bath and and say they have never heard of It. Is it sold under a 
right. The armature. is the Siemens H type.wound witb the fixiog bath for the prints can he nsed. Also how chemical namer A. It is sold by all large drug stores 
No. 18 wire. As a dynamo separately excited from a can sensitized paper be prepared so as t.o use It after the as silicate of soda. Snrgeons use It on baudages. 3. 
battery it works wel l ;  a!! a sbunt machiRe without the time stated on the package r I have a quantity which What combination of chemical, that is, aniline. colors, 
battery it works well.but wheo connected np as shown has printed on " to be used three months after date ;" the will make a chestnut brown, or are there any vegetable 
in " Experimental Science." It will not give any current date is July 28, ]891. A. It is advisable to mix a fresh colors that will produce the same color, and that are 
at all. A. Try shifting the terminals of t.he lIeld mag- fixing bath for each batch of plates de ... eloped, but If sol- not poisonous to any extenIP A. Aniline browo or the 
net. 2. What Is the amperage of this dynamo going phurous acid Is added to tbe bath by the trade name of j u ice of walout husks will produce a brown color. 
at the above rate of speed f A. Probably two or three acid sulphite, It will keep the bath clear and enable It to 
amperes. 3. Ought this dynamo to give curren' enou·gh be used several times. provided fresh hypo is occasion­
to run the simple motor, No. 641. as an experiment, ally added. The combined lIxlng and toning bath should 
showing the· conversion of power into electricity and be uspd only once for each batch of prints, otherwise 
vice 'D6'l'8a ' A. Yes. 4. How do the haod power dy. thb prints will turo yellow and tone very slowly. One 
uamo (as a motor wilh a drom armature), the Parkhurst "rain of gold Is capable of toning prinla equal in area to 
motor and the simple motor compare with each other! I a sheet of paper 18 x 2.2 inches. The paper may keep 
I mean which is the best and most ecooomical to rltn a longer if retaioed in a perfectly dry receptacle. Three 
lIewing machine. A.. We do not advise a drum arma- mooth. is as long a. the manufacture.s guarantee it. 

(8988) G. A. M. asks : 1. What is the 
number of amperes required by a 16 candle power 50 
volt Sawyer-Man lam p '  A. One-half ampere. 2. 
The sige of tIne wIre osed in the cut-outs r A. The size 
depends on the length. You can purchase it of any 
desired resistance from the dealers. 3. Is there allY 
danger ot burning out the cut-outs with a lamp In 
circuit ? A. It IS possible in case the lamp Is short­
circuited. 4. Conld No. 36 copper Wire be used in place 
of a lam p ?  If so, t.he number of fee t !  A. Yes. It 
will require about 12 feet. 

titre for the hand power dynamo ; witb a soltable bat­
tery. there is little diftereoce. 5. Is the battery de­
scribed With the Parkhurst motor the same as the "Ex­
perimental Science " one with 10 cells ? How. long 
would such a battery last after being char"ed ! What 
is the amperage of such a battery with 6 pint cells r A. 
The batteries referred to are difterent. They run coo­
tinnously tor a few hours only, say 4 or 5. The am­
perage would vary from 12 down to Ol!e or two. 6. 

Would the simple motor be more powerful than the 
others, if core of armature is made of iron rings. with 
paper washers between. and a projection of iron be­
tween every coli ,  thos bringing t he two magnets withiu 
pne-sixteenth of an inch of each other. or thereabouts, 
also to have a cast iron lIeld with more Iron ill the cen­
ter !  A. Yes. 

(8969) W. N. B. writes : I have con­
Mructcd ·a telegraph instrument by taking two five· 
sixteenths Inch carriage bolts for the cores of the mag­
nets. wound on them enough No.!30 silk-covered mag­
net wire to make them 20 ohms. The bottom ends of 
the two bolts are connected with a fiat piece of iron and 
the whole fastened to a wooden base. For the arma­
ture I c sed a small piece of lIat iroo attached to an iren 
sounder bar. The magnets are conoected with each 
other properly • •  The wire from one of the magoets is 
attached to a brass Rcrew under the key.Ca wooden key). 
Another hrass screw is put through the key and rests on 
the ooe onderneath. A wire from the battery is at­
tached to the screw in the key ; the other wi e from 
the battery is conDccted with the wire from the other 
magnet. The instrument works wl'lI on one, two or 
three cells of battery alone, but when it  Is coonected 
with a 20 ohm Bunnell ' lnstrument 00 a short line. 3 
cells of battery. It don't work well enough to read from 
It. Where is the trouble why it will not work with other 
Instruml'nts f A. The resistance of your soonder mag­
nets Is rather high for a .hort line. The reasoo wby 
your JDstru ments will not work with the Bunnell in­
strument In the cireuit Is that the latter increases the 
resistance of the line to loch an extent a., to reduce the 
current below that required for working tbe Instru. 
ments. Your remedy Is more bat.tery or less resistance. 
The rule is to have the total resistance of the outside 
circuit equal to the resistance of the battery. In your 
case the outside resistance is three or four times that of 
the battery. 

(8970) I. J. A. asks : 1. What kind of 
metal i. used io making magnets ? A. For permanent 
magnets tool steel, chrome steel. machioery oteel, and 
case·hardened cast iron have been u�ed. For electro­
magnets wrought iron Is generally osed. Low steel is 
beginning to be used to some pxtent for this purpose. 
2. Would cast Iron do f A. It answers a purpose for 
dynamos aod motors. 3. Would wrought iron do f A. 
For electro-magnets. 4. Do they . cover the metal be­
fore winding ? If so, with what r A. Yes, with cottoo 
cloth. adhesive tape or paper. Sometimes a few heavy 
coats of varuish are made to answer. 5. What kind of 
metsl does the armature want to be made of f A. The 
softest wroo"ht Iron in the shape of thin Insnlated 
plates or wire. 6. How much No. IS cotton-covered mag­
net wire ought to be wound on the magnet to make a 
good one for alarms? A. A good rule Is to make the 
winding eqoal in depth to the diameter of the core, 
t. e., make the outside diameter of the coil three times 
that of the core. 

(8971) E. D. F. asks : 1. Is the Serpollet 
iostantaneous steam hoiler, described in SCIBNTIFIC 

AlIlBRICAN SUPPLBlIlBNT. No. 664. sultahle for a verti­
cal main engine of 4 Inch stroke. same diameter. ron·· 
nln" at 300 revolntions ! If so, what wonld be the di. 
menslons and best kind of tube ? Have any improve­
ments been made on it since the <lescriptlon referred 
to, Could I use It with the Lucigen burner? What Is 

the best material, diameter and pitch for a propeller for 
a boat, nslng the above engine and boller, 21 feet long, 
4 feet 2 inches beam and 21 Inches draoght, and bni lt 

with "ery fine linea tor high ape"" About what speed 
ougbt to be got wltb It ' How ,troDg AD are Ugbt wm l  

(8974) J. V. W. asks how to oxidize sil-
ver. A. Dip it in a warm. freshly made solutioo or po­
tassium sulphide. We refer you to the " Sci.ntillc 
Americlln Cyclopedia of Receipts. Notes and.Queries " 
for 8 or 10 other processes. 

(8975) M. S. C. asks : Do you know of 
any process by which Mushet's steel can b e  hardened 
aod at the same time retain its strength. A. Mushet's 
steel I. self-hardening. You can do nothio" to Improve 
It when properly worked at a low red heat and cooled 
in the air. If it has been injured by overheating. cut 
oft the spoiled part and try again. 

(8976) H. D. M. asks : If the speed of an 
electric car can be iucreased from eight to sixteen miles 
per hour, how moch more power will it taker A. The 
power must \:e quadrupled. 

(8977) R. M. C. �ys : The water of my 
driven well cootains small particles of sand. The pump 
discharges about ten galloos ot water a minute. Can 
you inform me as to what is the best method to filter 
the water free from sand r I have tied cloth bags over 
the discharge pipe with but partial success. as some of 
the sand works It. way tbrou"h, and in addition a 
strong back pressure is given to the pump. An ordi­
nary IIlter quickly overllows. Possi bly you may know 
of some kind of cloth filter or other method which will 
collect the saod. (Abou t a spoonful of sand to 100 
gallons.) A. We cao oll ly recommend pomping Into a 
tank large eoough 10 allow the sand to settle by the 
slow movement of the water across its length. For the 
quaotity that yoo state a mere trough a foot in diameter 
aod depth and 5 or 6 feet lonl/;, with the water 1I0wiog 
into one end and oot at the other. shounl Allow of com­
plete settlemeot of the sand. which couldlbe occasionally 
cleaned out. Any IIlter of ordioary size will 800n clog. 
We suggest also that the drive pi pe strainer is  too 
coarse. It might well pay to put down a new drive 
pipe with an extra line straio�r. 

(8978) D. B. asks : Into how small parts 
is sil ver separated w hen dIssolved by I1n acid r A. No 
one kuows. The size of the molecule has been approxi­
mately calcu lated, but ioto the molecule of silver ni·  
trate the sil ver enters as an atom, or as several atoms it  
may be.  If a drop of water was magnilled to the size 
of the earth. the molecules. it is calculated. would in 
size be somewhere between line shot and cricket balls. 
Tbe atom is still smaller-how much so. no one knows. 

(8979) M. E. W. says : I have a range; 
with a hot water pipe for a batb room. The pi pe io the 
range becomes stopped WIth scale of lime. What will  
remove it, or prevent It  formiog f A. There Is no easy 
way to clear a range pipe of incrustation. A strong so­
lution of caostic soda (3 or 4 pounds of canstic) put Into 
the circolation will soften and break np the scale ; but 
it will largely settle In the water-back, and can ooly be 
cleaned oot by taking out the water-back. The plomber 
should know what is best to do. Frequent use of the 
canstic soda will keep the pipes clear, but with the 
necf'8slty of cleaning ont the water-back each time. 

(8984) O. W. asks : 1. Will a gravity 
battery work any betterjlf the blue vitriol is pulverized! 
A. It will not. 2. What is the approximate number of 
batteries to be added for each one-half mile ot line and 
each Instrumeot on a telegraph liner A. The resist­
ance of the battery should be equal to that of the line, 
with the instrument included. S. Can you give me the 
electromotive force of a telegraph line tested with a 
galvanometer (made with a compass) when the needle 
is standing at 8()'l! A. The data are In"umcient to per­
mit of a reply. 4. In lining the boxes for a large 
plunge battery deSCribed In Hopkins' " Experimental 
Sciencv." how thick should the gutta percha ber A. 
1-16 Inch or more. 5. In maklog. carbon plates de­
scribed in " Experimeotal Science." to be used in the 
large plunge battery. how many times shonld they be 
boiled and recarbonlzed 1.0 get the required densltyp 
A. Two or three times. 6. Woold a sheet Iron box do 
to carbonize the same ? A. Yes. 7. Could yoo get the 
reqoired beat from cook stovef A. Yes. 

(8985) J. E. B.-The sample of rook is 
pyrite (sulphide of Iron, FeS,>. valuable for makIDg sul­
phuric acid by OXidation of SO, (sulphurous acid gaR) 
into SO., and hydration into H, SO.. by means of 
nitrous and nitric oxides ; io short. the Old method pure 
and simple. Its availability depends on its quantity 
and position. At present sulphuric acid makers are 
using sulphur, and though a greater prollt is ohtained 
by- usiog iroo pyrite, It IS not as yet ext,ensively em­
ployed. 

(8986) W. M. V. asks the proper way to 
test .a vacuum gauge to find whether the needle .nd,­
cates correctly. A. In the absence of any meaos of 
producing a vaco&m other than by means of your con­
denser, you can make an accurate teRt by the use of a 
siphoo mercury Itauge with its loog leg connected with 
the vacuum gauge p i pe and removiog the cap from the 
short leg. Place a stop cock io the connecting pipe, 
use the 1I0at rod in the same manner as for pressun', 
only the movement of the rod will be down Instead of 
up. Mark the position when there Is no vacuum, and 
tally with the gauge. as the vacuum forms on starting 
the engi ne. If two small glass tu bes 3 or 4 feet long 
can be obtained and cemented ioto a short U shaped 
iron pipe, and one leg attached to the vacu um "auge 
pipe. and the tube IIlled uearly half full of mercory by 
pouring ioto tbe open leg, you will have a very coo­
venient aod accurate test gauge, requIring only an ex­
act measurement of the dillereoce In the height of the 
column of mercury in each leg tor comparison with 
the vacuum gauge. 

The St. C. E. C. Co. ask how to stick labels on tinoed 
platl'.-E. K. asks how to cement bone.-G. M. asks 
how to make Romao candles, with red s tars.-· H.  W. 
K. asks ho" to alloy gold.-C. P. asks how to II>: draw­
ings in pencil or chulk.-E. O. H. asks how to clean 
marble.-S. L. B. asks how to make blue prlnts.-W. 
S. asks for simple sirup for making pop corn balls. also 

(8980) C. C. P. asks if it is practical to how to tan skins.-A. W. asks how to make soldering 
melt iroo for foundry purposes with J:ctroleum oil for lIuld.-A. D. asks how to make perfumery. -A. H. R­
foel. If so, what appliances are necessary, aod how asks how to make prlOter's varnish.-J. V. asks how to 
mnch oil will it take to mel t a ton of tron ! And will make rubber stamp.-J. S. F. asks for a waterproof ce­
it make the iron h ot enough for light castings ? Do ment to fast.en metal caps to glass.-C. W. P. asks for a 
you know of any mould for casting BllBh weights that petroleum-resisting c�ment.-D. G. M. asks how the 
can be used for any nomber ot weights ? A. An Oil oxal ic acid iok remover is  made.-H. L. B: asks for a 
cupola Is a possi bility ; hot we do not know of any in depilatory.--J. F. G. a�ks. how to make cider and vine­
use. Reverberatory fornaces are lIred by fuel gas from gar.-H. G. asks for receipts for staining wood.-E. O� 
oil and natural gas. We itnow of nothing better than asks for a soap powder.-D. M. asks how to remove lIy 
a sand mould for cast Iron. Possibly some of our read· sp<'.ck • .  -R. S. B. osks how to etch on cutlery.-D. M. 
ers can enlighten us on this subject. asks for a cement for walks.-J. H. S. asks how to 

(8981) W. C. Iron Works says: We want make a soap which will lloat. 

to put a tank, to hold abont � barrels, over our omce Aoswers t.o all of the anove queries will be found In 
and bathroom, We drink both cistern (rain) and clear the " l:Iclentilic American Cyclopedia of Receipts. Note. 
creek water from water works. What will be the best and Queries." to which our correspondents lire referred. 
and cheapest stuft that will make an eftectlve cistern ? The advertisement of this book Is printed in another 
We have thougbt of galvaDize4 lrop, abullt Hme kill" . eolQIIID • .\ lIew cllclllar il DOW read)" 
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J c itutific �tutricau. 

TO INVENTORS I Johnson. Jo.eph H .. Bradford. Pa .• load binder • . .  467.348 • Joubert, J.t Cote St. Michel, Can., potato separs.-
177 An experience of forty years, and the preparation of tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4f:!7'9')J 

d h d I· t' f pa Justin J. G .• Syracuse. N. Y . • shell . . . . . . . . . . . . •• . . . .  467 •• _ more than one hundre t OUBan app lC8 IOns or - Kane Maurice, Chicago, IURin binder . . . . . . . . . . . . . .  467,467 tents at home and abroad, enable us to understand the II Kent,' G. Rot Burlington, W., fifth whee1 . . . . . . . . . . .  467,Ws 
laws and practice on both continents, and to possess un- , K�ng, '1'. S . •  Cincin., Ohi� vehi�le spring . . .  , . . . . . . .  �'

482 equaled facilities for procuring patents everywhere. A �l�gg 1sa!����f�iITe, Ky�.s�!��.6��\ ing: : :  :.: : : : : �7:418 synopSIS of the patent laws of the United States and all Kompst, F., St. Louis, M,O'bboldilg rel?eptacles . . . �7
'1�8

9 . .  I ' t ·  d I.Jabrie, A. F., Redfield, S. . •  clothes hne holder . • 467, foreign countnes may be had onapp lea .wn, an persons Lamp, Robert j\.I.. Madison, Wis., crutch . . . . . . . . . . .  467,�68 contemplating the securing of patents, eIther at home or Lane, b'. A., New Haven, Ct., clock movement . . . .  4�7,,)54 
b d e  ·nvited to write to this office for prices, Lane, S. B., Waterbury, Ct., tape measure. . . . . . . .  467,281 a roa , ar , Lawrence. M. B.. D. M. Patterson & J. Q. A. Sand. which are low, in accordance witb the times and our ex- Balt. Md., employe's time recorder, . . . . . . . . . . . . 467,li9 tensive facilities for conducting the business. Address Lesser, Emil, Chicago, cork extractor . . . . . . . . . . . . . .  4�7,232 . 

361 B d Lemar, R. T., Wabash Ind., end �ate . . . . . . . . . . . . . .  467,420 :\lUNN & CO., office SCIENTIFIC AMERICAN, roa - J.Jemon Eli J., DaHas, 'rex., car coupJing . . . . . . . . . . .  467,421 way. New York. Lemp. H., Lynn, Mass., liquid rheostat . . . . . . . . . . . . 467,255 

Le�rec�r{c��fal �:k�g����.�� :�.�l.���� .����:: 467,233 Light, S. E., Lebanon, Pa. casting hollow ingots .. 4b'7,469 
INDEX OF INVENTIONS Lorenz, W .  A •• Hartford. Ct . • type ju.tifying app. 4b'1.335 . t���g,�: ;: �.� :..�����.?:t.t��v'!,'irt,�,:;�: : :  ::: : �;� Mackenzie, E. W., Ericstane. S., car coupling .. . . . .  46"7,172 

::�::�:::: �: �:: �gg:I:�:: �:: �:� ����n��:·.: : : :  �:n� Markhof, L. 1\1. Von, Vienna. A., gunnery . . . . . . . . . .  467,256 

1I'0r which Letter. Patent of the 

tJnlted State. were Granted 

Welty. George S .• Warren, 1ll •• l<ate hanger .. . . . . . .  467,466 WhiEPle. J • • Toledo. 0., nmhrella holder for blcy- 467,300 Wh�t�sH ·P· · K·aiamazoo:·:Micii.:·c.;miiiui8.tor: : : : :  (3"7'
21
215 

Whitney,' A:·E .• Winchester. Mass •• hide flesblng 467. 6 
WhIttier S Leominster. Mass .• drawer puB . . . . . .  4b'1.� 
Wickey Andrew.Chlcago.gla •• and bottle wa.her 467 ..... 
Wiers. M. R . • Owos.o. Mich •• hOldback, . . . . . . . . . . . . . 67.= 
Wiggin. Joseph N •• Oran!(e. N. J .• l!nntmg block • . 467. Wilfong. M. F •• Phila. PRo. anneah�1! box . . . . . . . . .  467.�

� Wilkins. Charles H .• Chicago. electnc la.mp . . . . . . .  467. Willms. Cha .• Baltimore. Md . •  rh�stat . . . . . . . . . . . . .  467.� Wilson, J., Dover N. J. treating Iron ore . • . . . • . . . • 467, Wirtbs. MauriCe. New Yor)<. card bolder . . . . . . . . . . .  467.284 \Vithinjlton C. B., Janesville, WIS., gun . . . . . . . . . . .  467,217 Woolridge John Chicago flonr receptacle . . . . . . . .  467.218 Wright. Jobn A. ' Grayling. Mich .• baling pre.s . . • .  467.�75 Yeakel. A. M .• Ahentown, Pa., pendant .. . . . . . . . . . . 467,300 

DESIGNS. 
Bark. Birger. Chicago .... III . • shelf bracket . . . . . . . . . . . .  21.305 BOJlert, Matthew J. ,  lJemarest, N. J., box . . . . . . . . . .  21,303 Haynes David Ii'., Balt., lId., ewer or jug . . . . 2] ,306, 21,307 .Tackson A. }I'., Taunton Mass, spoon, etc. 21,298 to 21,302 Logan, S. I. Louisville, Ky., spoon . . . . . . . . . . . . . . . . . .  21,304: Pierce. R. F. Y . •  Mount Holly. N. J •• & O. W. Spratt Phila .• Pa .. badge . . . . . . . . . . . . . . . . . . . . . . . . .  21.308 Slater, J oim. Burslem. Eng .• dish . . . . . . . . . . . . . . . . . . . .  21.309 

January 19, 1892. ::�Ss��!lp��1r:(n�!�g30rliGe:r.�Btb:ii :�:;a�g:.::: �:� 
:���f3�r.t�j'.,R�I"ctbg"e"J:fd�;.ik; W?��!�cii:::·.: : :  �;� TRADE MARKS. McBride. J. J.�Ridgefleld Park. N. J . • hatch . . . . . . . 4Il7.186 

&ND E&CH BEARING TH &  T D&TE. McClave, WJ Mranton, �a . • tumaces . . . . . . . . . . . . .  4�7.�21 Burk & McFetridge. Phlla .. Pa., newspapers . . . . . . . .  20.623 McFarlan� . )-1., VUglnl8. Cl.ty, N�v., stamp mill �7.187 ChrlBt� Knife ('0., Fremont, D., cake knives . . . . . . . .  20,610 

[JANUARY 30, 1&)2.  

FR ET SAW or 
B R ACKET WOODS 

Planed Ready for Use. Books of DeslHn. 
PJ" Send stamp for catalogue. 

CAB I N E T  W O O D S  A N D  V E N E E RS. 
THE E. D. ALBRO CO., 

Eaatel'R Branch, 200 Lewl8 St., New VOl'k, U. 8. A. 
H. T. Bartlett. Mu·r. F. W. Honerkamp • .o488't Mar. Mills, Cincinnati. Ohio. 

--------- ------ --

Hatch Chickens b y  Steam. 
IMPROVED EXCELSIOR INCUBATOR e:Will do it. Thousands in IlUccessful � ation. 8impl� ... Perf�d and Seif·R�gulat,"g. 

Loweet-pncea first..class Hatcher made.. 
- �����a�::�"'l/,"��tt=. · &D4Go. f<Ir ru .... Oata\oC. . aao. Jl.SUllL,fjoJaq,DL 

WHITE STAR STEAMER TEUTONIC. 
-A fun deSCription, with iI lustrctions, of the famous ocean racer of the White �tar Line. W ith 9 fillures. Contained in SCIENTIFIC AM KHICAN SUPPLEMENT, No. 
"88. Price 10 cents. To be had at tbis office and from all newsdeaJers. 
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[See note at end of n.t about cople. of the.e natent •. ] 
McFeely, 11'.  P., Oaklapd, Cat.., cultivators . . . . . . . . . .  467,296 Citra F ruit Co .. Citra, Fla., oranges . . . . . . . . . . . . . . . . . .  20,611 McGervey.,}. J •. • Xema. 0., cneck hook holder . . . . 467,263 Citra Fruit Co Citra Fla. oranl<e . . . . . . . . . . . . . . . . . .  20.612 A· NEW AND VALUABLE BOOK. McIntyre\ ,,'. New York. pencil tip and calendar . . .  467.379 Clark Thread Co Newark' N. J . •  cotton tbread .. . . .  20,008 McLa�gh in, J. F., Phila'i Pa., power mechanism. 467,297 Clark Thread Co:: Newark: N. J., cotton thread . . . .  2Ol�)9 McNeIl, J., San Fral�., ea ., templet . . . . . . . . . . . . . . . . .  467,298 Clark Thread Co., Newark. N. J.t spool cotton . . . . . . 20,616 Abbot I. A., Denver, Colo., �eeinll from boats . . . . 467,291 Aber Jacob Gill Hal!,. Pa., washin/j' macb . . . . . . . . .  467,219 Adams. D. i<\,. Prov.t.,lt. r, hin!'e jomt .. . . . . . . . . . . . . .  467.391 Allen, C. O. tira!ld tlapIds. MlCb ., wrmg�r . . . . . . . .  467,sg1 Allison C O.tM18.oula. Mont . •  car couplmg . . . . . . .  467.2.0 Amador. M.. as Cruces. N. Mex'l cultivator . . . . . .  4Il7,2'2 1  Arborn, Russell, Los Al?-g�les, Ca " I?ow weaner . . 467,lH Atkinson James 'V., MIlpitas, Cal., Incubator . . . . .  465,285 Ballard. Harlan H . •  Pitt.fleld. Ma�s .. hinding clip 467.21� Banker Edwin C .. Buck Creek, WIS., harvester . . . 467,2;,,,, Barber,' Wanton C., Villisca,. Iow:a. drill .. . . . . . . . . . . .  467,45) Bartlett James. Toledo. OhIO. aIr heatmg app . . . .  467,145 Barton, Edwin Paterson, N. J., swiyel loom . . . .  : . .  467,272 Baumhoff, G. W.O & A. H. HagemeIer, St. LOUIS, Mo street car. . . . .  . .  . .  . . . .  . .  . . . . .  . . . .  . . . .  . . . . . . . . . 467.392 Beasley W. F., Oxford, N. C., cash receiver . . . . . . .  467,146 Begg P: B. St. Louis, MO'j duplicating pad . . . . . . . . 467.393 Behrendt B. L", Cbicago. dentiflcatlon card . . . . . .  467.46') Belden Frank J!;., Hartford, Conn., bicycle tire . . .  467,245 Bender: Adam, Pbila.\ Pil., b1).tton ma�h . . . . . . . . . . 4�7,R9-l Benson S., Spring Va ley, MInn., seWIng mach.: . .  467,461 Besly, C. H., Chicago, & F. N. Gardner, BelOit. 

Bla:�sti.����i�t&r F: G: "BartholomeW:: 'SRiem,' 0'.: 4
67

,273 
nail machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.362 Blair T. S., Jr., Allegheny, Pa., manuf. steeL . . . . .  467,147 Blanke. F. J., Cold �pring, Wis .. , whiffletree . . . . . . . 467.223 Bohner George, ChiCago, bangIn� lamp . . . . . . . . . . . . 467,462 Bosworth, C. B;J Everett, Mass., boiler fe�der . . . .  467,14B Bourne �'. F , IClifton,.N. Y., temporary bmder . . .  467.3.1Q Bow L: �' . •  Glasgow. I\o.y • •  th,l I support . . . . . . . . . . . . .  467.395 Bradley. H. 1I1" Canon CitYi Colo., lo!,d hind';r . . . . 467.363 Breen '1\ W., �aucelito, Ca ., g-ardeDl.ng Impl t . . . .  467,364 Breul,' R. A., Bridgeport, C�., wire cbain mac� . • . .  462.331 Brimingham, o. M., �ictor!a, Tex., car couplIng . .  461 ,36;) Briscoe Henry, MOrrISOnTIlle, Ill., hay loader . . . .  467,366 Brown 'F. M .• Warren. R. I., steam valve . . . . . . . . . .  46i.274 Brune; Andrew .I., Madison. 1\10., cultivator . . . . . . 467,149 Bryant' T. 'V., Torrington, Conn., skate (r) . . . . . . . . 11,217 Bryant' W. H. Brooklyn. N. Y • • bottle filling app. 467.150 Buchanan, J., indianapoJis, Ind., straw elevator . . 467,476 Buchanan, J., Indianapolis, Ind., tbrB;shing mach., 4.-67,477 Burgi. C. C .• & R. T. Garrett. Leammgton. Eng . •  cash carrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.396 Burt C A., Rochester. N. Y., can wiping mach .. . .  4fl7,8fl7 Calef. i. W. North Easton, Mass., seeding raisins 467.3�7 Carpenter Daniel R • •  Orlando, FJa., wrench . . . . . . .  467,1<)1 Carpenter; F. W., Harrison, N. Y., toy fire escape. 467,382 

8�:r!'i��F � E�·B�!il.11'J�·l���:/g��r��h���� : : :  i�U�� Chester, G. T., Lo�kport� N. Y.".. barrel. hoops .. . . . . .  467,154 Chichester. F.ppo kee�'Ie. N. "Y • •  foldmg cbaIr . . . .  467.340 
81:��:o�' �·s., ��,��: M�:, ��������i¥:sre���: : : : :  �+:�� Clifford T'c.-ttoche.ter. N. Y . • furnace attach . . . . . .  467.157 Cole J.'J., west Indianapolis, Ind., lathe rest . . . . . 4.67,341 Cole�an G. F., Mt. Vernon. N. Y., steam bOilers, 467.398 COlliWl, W. G. Ea.t Orange. N. J . •  ink .tand . . . . . .  4Il7.2i5 Coplen John b., Denver, Colo., treating ores., . . . .  467.158 Coulter, W. B., Waterbury. Ct., steam engine . . . . .  467,3.'l,,'l Covert Enoch, Farmer Vil lage, N. Y., snap hOOk. 467.899 Coward W. H .• Bath, Enl< . • ore cru.her . . . . . . . . . . . . 467.368 Crapson Willie F., Cnanute, Kans., saw set . . . . . . .. 4.67,159 Crighton. William. Fort �ayn�. Ind.\ gat� valve . 4qI.3!!9 Curtiss J. L . •  Grand RapIds, MICh., e ectnc lamp. 461 ,2,6 Davis, John R., Chicag-o, drill ing wel ls . . . . . . . . . . . . . 467,277 Deardorff. T. H . • & A. U. Bett •• Toledo. 0., seat . . . .467,352 Deering �,L'ville,.K& feed regulator for mills 467.218 Denney,'J. vv ., & T. M., Hilsabeck, Manning, Iowa, 
De;tUlil.v��!nd ·it·apicis· · Mi·ch:; teleph: receIvers: �+:{� Desant W. F. Z., New York, elec. railway signal. . 467,(78 Dittmer A., Berlin, Ger., dressing stone . . . . . . . . . . . 467,305 Dixon H J., Livin�stont Mont., clock pendulum . •  467,161 Douglas Frank, ChIcagO, saddle for bicycles . . . . . .  467,342 Douglas: Frank, Chicago, Ill., bicycles . . . . . . . . . . . . . .  467.343 Dougla •• Frank. Chicago. fo<:,t for bicycle . . . . . . . . . .  467.344 
gg����gG�t�p�1�Bj.�'b��:�' f�ai �:&�gcioiil.: !�f:� Doyle, J. H., Gainesville, Fla., surgeon's chair . . . .  467,479 
B�����: r.�����n�·o:eo: ���h ���e':e���t·.: : : :  ���:� Duisberg, Carl, Elberfeld, Ger., dye . . . . . . . . . . . . . . . .  467,162 Eame.t, G. H .• Springfield. 0 .• hay tedder . . . . . . . . . 467.2'24 Eichenberg, E. A., Warren, Pa., e�g beater . . . . . . . . 467,328 Ellis, R. E., Syracnse, N. Y., treatIng tob&.�co . . . . .  467,246 Engle, G. A., Baxter. IOWa, flour mill . . . . . . . . . . . . . . .  467.247 Eva, A. H. Austin, Tex., mosquito canopy . . . . . . . .  467,163 Evans, T. Vi., New York, fountain pen . . . . . . . . • . . . .  467,261 Everest, L. J., & H. C. Betterman, Omaha, Nebr., refrll<erator . . . . . . . . . . . . . . . ' "  . . . . . . . .  " . . . . . . . . . . .  467.225 Everitt. J. A .• Indianapoli., Ind .. cultivator . . . . . . .  467.226 Falsant, John B., Paterson, N . .I., loom . . . . . . . . . • . •  4b'7,321 
J:Wn��:"A�Cru:Ci����O�I��CI�:�: .���:. � .����::: : ��Hi� Fellows, O. S . • Bedford. Mich .. thrashing mach . . .  467.464 Fisk, H. D.t,..DavidsburJl, Mich . •  nut wrench . . . . • • . • 467,401 Franc� A. LWMilldale. Ky., carriage lamp . . . .. . . . .  467.227 FrI.t. It. P.. ilmington, Del .• tube of flber . . . . . . .  46'1.248 Garford, A. L., Elyria, Onio, elastic wheel tire . . . •  467,164: Garford, A. L., Elyria, OhiO, velocipede saddle . . .  � 467,402 
8:���'J. t: t: flo��i�n�iit ¥.�otc.;�e�a"n�a����::: : 1�::8� Garland. M . • Bay City. Micb. gondola .ystem . . . .  467 346 Gartland, �'. X., Phila., Pa , funeral decoration • . .  467,405 
8����eT � H�'l{�3!t��J.'·t�a����'h���t;.r.� : : : : : :  ¥J:�� 
g��ri��l.'X:. If.:' �i �:8�isTe��' �:rit�Sind.: 'gi{ard 467,40

6 
rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  467.228 G'randeman, C. F., Brooklyn, N. Y., door cbeck . • . . 467,165 Green, J. S., Nora. Springs, Ia , ornam 'nt 'I surfaces, 467,229 Grossmann1-.,M·i St. Louis, Mo., cloth cutter .. . . . • . • 467,407 Hall, E. J..:l. �til water, Minn . • sewing needle . . . . . . .  467,408 Hancox, tl. A., Melrose, Mass., railway switch . . . •  467,409 Hanson, D. B., Milwaukee, Wis., saw teeth (r) . . . .  11,218 Harden, Allen, Annistown, Ala., bed brace . . . . . . . .  467,456 

1:::�i�gC.Eli.�w�1�: ... ;:rrt�:�·B���l3�r 'brace: :  ��;i,� Harris. C. R.1t William.pora Pa . • suspenders . . . . . .  467.410 
I:m�r��� J�NJ�

I
���It. ::'�ial�:�I���O;t'. : : :  1�'iM Harvey. A" Great Grlmsby, Eng . • sleeve Colder . . .  467.412 Haven, A. u. W. Bay City Micb . • diSinfecting app. 467.167 Hawkins. J. L.v/resno. tia!.. culinary boiler . . . . . . . 467.0180 

�:�����: J: M.:' 8����n�!U:I�!��:;:��g:;��: :  �:l� 
�1����))ifIy���W���o��Ya�!���t\������: :: : : �  .. : : :  �:� Hick.on. S., New York\ hookin;; gold leaf . . . . ; . . . . .  467,347 
��!���aoh� �?,U��rfn�ip�·;t��i���nf���:y macii: : : :  �:� Hodges. S. G . •  Pontiac. Micb .• wheel . .  . . . . . . . . . . . . .  467.252 Hodges, 8. G., Pontiac, Mich., wheeL . . . . . . . . . . . . . .  467.253 Hodges, S. G., Pontiac, Mich ., emery wheels . . . . . .  467,2.�4 Hogan, James E.,' Oakland, Cal., gas burners . . . . . . 467,287 Holmes, F. S., Boston, Mass., electric lock . . . . . . . . . 467,465 Hoo�erzeil, Peter, Beverly, Mass., stove oven . . . . 467.292 Hotcbkins. W. S., Wichita, K8., concrete mixer . . . 467,170 Hoyt, C. A . • Butte City, Mont . •  chloridizing ore .. . 467.171 Hughes, 0., Clev., OhiO, heating furnace . . . . . . . . . .  467.413 
l�fi��� .. r.-wiW(;.'i!,a��: i?��od,::u6h��'" wasii stand.: �Hll Hurley, J. M., & J. R. Westing, Lancaster, Pa., cultivator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,415 Hutchinson, Cary T., New York, electric motors .• 467,230 Irish, Charles S., Jordan, N. Y., rotary: engine . . . . .  467,416 Jackson. John W., Sharpsville, Pa., 011 can . . . . . . . .  467,307 Jaeck. E., Brooklyn. N. Y .• embo.sing mach . . . . . . .  467.175 James, J. W., Newark, OhiO, measuring funne1 . . . .  467,2Bl Jeavons. WiJl iam R . •  Clev . •  Ohio, vapor burner . . .  4f.i7,466 Jennings B. San Jose, CaL, pneumatic clutch . . . . 467,2fl8 Jensen. H", i?Jenshurg, Ger . •  nursing- bottle . . . . . . . .  467.176 Jobnson, \.;. H., Grain Valley, Mo., Jlrain drill . . . . . . 467,.17 Johnson. ))" A., Black Rock. Ark., car coupling .. . .  467,375 

McQuarry, H . • Barflel Can .• axle gaup.'e . .  : . . . . . . . . .  467 •• 70 Faby. Watch Ca.e Co .• Sag Harbor. N. Y . • watch McShane, A., New Or eans, La . ., surgIcal Inst . . . . . . 467,188 cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O.b13 Merritt, '1\ J., St. Louis, Mo., photo. wagon . . . . . . . .  467,423 Fabys Watch Case Co. Sag Harbor, N. Y., watch Me.a. J. R.�St. Catalina. Cuba. ba�g\ng macb . . . . .  467.377 case . . . . . . . . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.61. Meyer, LJ t'Stuttgart, Ger., producmg ferments . . . . 467,308 Farbwerke vorma1s Meister L. & B., Hochst-on-Michael, . B., Knoxvillp, Tenn., throttle .valve . . • 467,181 tbe-Matn Ger. remedy for phthisis . . . . . . . . • . . . .  20,617 Miles, 'V . .I., Jr., ':rerre Haute, Ind., alloy . . . . • . . . . .  467,329 Farbwerke vormals Meister, L & B., Hochst-on-lII!lIer. Simon. Phlla . •  Pa .• heddle frame . . . . . . . . . . . 4b'1.424 the Mai·n. Ger. remedy for phthisis . . . . . . . . . . . . . . 20.618 M.ller,)\'. G",- CamhrIdge. Ma ••.• car truck . . . . . . . . . 46p93 Fulford Georl<e T .. Brockvllle. Can .• plils . . . . . . . . . .  20.622 l\Hlls, .N .  T., Hoston, watch crown holder . . . . . . . . • . . 46 " m  J Ie, P Coats lim Paisley Scot., spool cotton . . . . .  20,625 1\1itc.hell, T't-,.Lo�dont...E�g., linoleum . . . . . . . . . . . . . . .  467,:l78 I .I: & P: Coats: lim:: Paisley; Scot., spool cotton . . . • .  20,626 Moffitt. W. lti., I Ilot .l"01nt, Tex., harrows . . . . . . . . . .  467,182 Kennard Novelty Co., BaIt., Md., game . . . . . . . . . . . . . . 20,624 Morgan. G. H·iAuburn. N. Y . •  skirt distender . . . . .  467.183 Long Island Brewery Brooklyn. N. Y . • IlII(er beer. 20.615 Morgan, Milo ., New York, cash recorder . . . . • . . . .  467,425 Mowry A D Boston' certain named remedies • . • •  20,6]9 Morris, J. E . •  Chester, Pa., cable cars . . . . . . . . . . . . . . .  467,4.57 Rowell' George P. New York, N. Y., tablets . . . . • . . .  20,620 Mosure. J .• Maglet.,Ind .• po.t hole auger . . . . . . . . . .  467.184 Smith & Wesson Springlleld. Ma ••.• flre arms . . . . . .  20.627 Moun!. J .• ' & F. tl. Warnock. Spokane. Wa.h.. . Southall Bros. & Barclay. Birmingham. Eng .• toilet hOIsting app . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,289 powder . . . . . . . . . . . . . . . . . . . . . . . . . .  20.629 Munson, H. S., �ew.Haven, Conn., p�per box . . . . .  467,836 Taylor, T. :D.: 'jackson: ·Mich. flaked wheat . . • • • . • . • 20,621 1\.1urpby, J. F., Blrmm�ham, Ala., cylInder cock . . . 467,295 Upson Nut Co Unionville Conn., bolts . . . • . . . . . . . . 20,628 Murray. J.dlillsborougb. 0 .• botel reg\ster . . . . .. . . 467.426 .:.:..::.:. ____ •• � ___ ....:... ______ ::-:::-:--:-_-: Myers, C., lnanchester, Eng�crew propeller . . . . . .  467,822 A pI.i D ted copy of the specification and drawing of 1.NlaYgelreSy' .Ccha. ·C· · . • 
M&anFch. eG·t.e. r·'emgp·hTsc.reNw. pr 

. • 

OPtreal�sr� 467,323 any patent in the foregoing lis�, or any pate�t in print, M Y Issued since 1M3, will be furmsbed from thIS office for plantin� machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,.28 25 cents. In ordering please state the name and number 
�:,E:;�'Jii�mBA�ol�';j.��s.���ttig·mach: : : : :  ���:� of the patent desired, and remit to Munn & Co., 361 
Newel1. J. S., 'rhomaston, Ct., ice cutting mach . . .  467,189 Broadway, New York. 
Newkirk, N. J\1., Chatham, Can., fanning mill . . . . . .  467,380 Canadi an patents may now be obtained bt the in-
�����a�v �Y.�['i'�.nM��!:: ���� ��:��l<t:a"cJi:: : : : :  �i'� ;�f:��T.i°�r��id�� ��:y I::ee�i���. �t::,�g.tl�f \48 !��t Oneal. B. ct·, Washlngto!.'. Pa .• rock drill . . . . . . . . . .  467,190 If compliCated the cost will be a little more. For full Osg-ood, J. H., Peabody, mass., typewriter ribbon. 467,191 Instructions address Munn & Co., 361 BrOadWaYl New Otis, N. P., & R. C. Smith, Yonkers, N. Y., eleva- York. Other foreign patents may also be obtaioea. tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.192 Paalz0'G' W . •  Revel, R .• mash distill. app . . . . . . . . . .  4R7.430 
�:���ns, J':F:,h�I�:E:Vi:::W:��::Rciie; Wash:; 

467,193 
wrench . . . . . . . . . . . . . . . •  , . . . . . . . . . . . .  : . . .  . . . •  . . . • .  . . .  467,381 Paull. A. 'V", Wheeling, W. Va . • lamp . . . . . . . . . . . . . .  467.194 Pauls, Carl Ir'J Chicago, enameling . . . . . . . . . . . . . • . • • •  467,356 

�:�i��: �·h::��er��lo:'�n����:a���·:::::.: : : :  ��:� Perkes. Thomas. London, Eng •• w.ns . . . . . . . . . . . . . . . . 67.301 
��W?:P�'O�D� : G�Ii'. Cm'iy��ood;a:i'.i�t�:· N: 'Y:; 467,195 

can covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,196 Piat, A . ,  Paris, F., hyd. riveting mach . . . . . . . . . . . . .  467,309 Piat. Albert. Paris. F 1 smelting furnace . . . . . . . . . . .  467.310 

�t�i,�.tG�· :·��e��'!;n��h�t�������alg�8: 467,431 
lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,235 Pitchford, .I. B., San Fran., & A. S. Cooper, Santa 

pOi:!3��r��: �J,t\l��:!��kiC� �.;'��8iipiiori".: : :  ��:� Pope, E. J., Ean Claire, Wis., separating gluten . . .  467,312 Price, James M., Phila., Pa., railway support . . . . . .  467,432 Prideaux, W. D., Wellington, Eng., box fastener. 4.67,357 Pridmore, Henry E., Chicago, grain b inder . . . . . . . .  46'i ,1H7 Prieshotf, T., St. IJouis. Mo., hand planter . . . . . • . . . .  467,433 Priest, A� F.\ 'Vest Superior, Wis., fianger . . . . • . . . .  467,349 
��':tt.ii\,EB: �?I�"fIy.J;::� 1i��������� ':Ptsi: : :  :: : :  �a� RatclilI W. H .• Bloornfleld N. J .• paper fastener .. 467.471 RaYbuckci B. S .• Freed. 'V. Va . • nut lock . . . . . . . . . . . .  4Il7.324 
::��g�d' �.l������i��������fl��� s�Yltt;itip::. ����� Reagan ... Paul M .• Cllicago. car coupling . . . . . . . . . . . .  4Il,1282 Redel, L>. R., Rochester, Minn.l:grain cleaner . . . . . .  4.hl,l98 RedllngerGMicbael&Free8ort. II .• sprinl< hinge . . .  46'1.472 
Re����\ hii�c�es . . . �: . .  :.' . .  �.���:' . .  ��': . .  ���� 467.435 
������, ���Rir�������h��g�?h:tU�and::::::::� :  :g+:� 
ll�t':cis'ciIi: ��:Criit��n��:a, ��;�r��rdee������� �:� Richmoud. J. 'I' . •  Caldwell. Kan •.• portable shed . . 467.314 Riedel. Josef. New Yorkh electric arc lamp . . . . . . . .  467.199 Riegert. lJlred . • St. J osep • Mo .• treati� leather . .  4�200 
:����::k���� :':'������!SK����' c��:i��?�: : :  :67:= 
�g�:�'y!;,W.,'l���?�tgch���er!W�.����er· c'uiier: :  �+:�r 
��r;.e6��\ ���'iI�Jo���:Vl�:: �t;":i�gS¥����I�.�.: : :  1��:� Sargent, James rl\, Clev., 0., washboard . . . . . . . . . . . . 467,488 Sargent, James T., Clev., 0., washboard . . . . . . . . • . . .  467.439 Sargent, James T., C1ev., 0., washboard . . . . . . . . .. . . 467,440 Scblittenbauer. M . •  Munic� Ger., tuning Insth . . . 467.203 
��g:'i::n.fbt c. \��rW:���bu���SCt�b�rt���1nc: : �+;� 
��g���J'.:��J.?' :·H��tN��;'��e�����Yiowa. 467.240 

washing mach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (67.2(1 
��g�l:ie���� ��,F&, r� �g�er�����Z�:polis: 've': 467,� hicle spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,204 Scott, Jacob R., New York, skiving mach . . . . . .  � . . . 461,.41 
��t�h:;tJ.l�����t:a;!·: �ih���u..����::.·::: : : : :  �:� See, C., St. Paul, Minn., account book . . . . . . . . . . . . . .  467,205 Seymour. C .• Deflance. O'l...hUb horlnl< mach . . . . . . . . 67.206 Simpsoni W. S., London, ltiog., vending app .. . . . . . .  40117,442 Sitti�. A ex.�!". Houston. Tex .• calendar . . . . . . . . . .  467.283 Small. C. C .• Malden. Mass .• heel mach . . . . . . . . . . . . .  46t#.242 
���fl?·dl�at·s� :i'.���':,eo��g:''tyg:�rW'lr·::: : : : : : : :  t67'� Snow. Wm .• Waverly. Illd Swinglngtate . . . . . . . . . . .  467,443 
�f:l;;;:i{;,�r:i:tr!��iid�t Mg�r,a��cr:o��f�!��: : :  �:� Stalmann, O., Anaconda, Mont., electro. process . •  4.67,484: 
��:��:v. oJ: d;:·i���.h���:.��;;1 sfty�';,��s���:: : ��;� Stone, Melvin, Fallbrook, Cat., dish washer • . . . . . . .  (67,444 Stonebraker� W., & J. B., HagerstoWD, lnd.., wash-ing mach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.315 ����'t�1�1Jrc.�'N�;' �or����.rp:'��;,�:'!cl.�: :  �� Strobel, H. C., New York, sandpapering mach . . . . .  467,209 
���:.v.et.t:'��y �ltr.�IJ::r::':8ig:r ���� stand.: ��;m Swan. H. C . • osbko.h.l Wis .• two-wheeled vehicle. 467.210 
�;:.';,�';[s �t!�'i!'c�'k 1���yF.:!iI�·C�I���t,!l�taE£i: �:� Talcott. Fred . • Prov .• R. I . • shearinI' paper . . . . . . . . .  4Il7.316 Terhun� John H., Paterson, N • .I., music turner .. 467,211 Terrot, u .• Cannstad\ Ger . • knitting mach . . . . . . . . .  4�330 
�gg:::�g��E� �'w:m:'c2:t: ��;;.�.og:���t'i."t,;r: : : : :  1adU 
f���':II;e8.rW.�p�Ji��J; �re�: :t':.�l!:::Il��: : : �;ill Tuller, E., St. Croix, Switz., music box . . . . ; . . . . . . . .  4.67,485 

Inside Page, each insel'tion - - "Ii cents a line 
Back Page, each insertion - - - - $1 .00 a line 

The above are charges per lII(ate line-ahout ei.l<ht words per line. This notice sbows. the width of the Ime. and is set 'in agate type. Eng'ravlngs may head adver­tisements at the same rate per agate line, by measure ... ment as the letter pres'. Advertisements must be received at Publtcation Office as early 8S Thursday morning to appear In the following week's Is.ue. 

A D A M A N T WA L L  P L A S T E R  
BEST PLA STERIN t .  illA 'I'E IU A L  K N O WN. No eXl'eriment. Its success has been phenomenal. Th,rtr. factories In this and other countries. y 
ADAMANT lUFG. C O . ,  S Y RA C U S E, N. • 

T A C M A lt C H  1 st to OCTOBER 1 st. Sales of a patented speCialty over • • • two millions. Mannfactured on roy-al�iIfr�'tlgr�Afla�A A D VERTISING CO., 
COSHOCTON, O. 

LIQUID FUELS FOR STEAM ENGINES. -The opinion of an expert as to the economlo value of naphtha as a suhstitute for coal In the production of beat and the generation of motive power. The recent experiments on tbe Long I.land Railroad with naphtha fuel. and their re.ults. Claims of the Inventor of the Holland hydrocarbon retort. The modus operandI of the apparatu •• and a crltici.m of tbe Inventor" claims. Contained In SCIE"TIFIC AMERICAN SUPPLEMENT,NO. 238. Price 10 cents. To be had at this office and nom 
all newsdealers. 

Complete Outfits. Wood or Metal workers without steam power. can succes8fully compete with 
�1 �a[,�t s�'t�IW'Gu'Wfn�h'{n::;' latest and most improved for practical sbop use. also for Industrial Schools, Home Training, etc. Catalogue free. 

Seneca F a l l s  Mfe:. Co. 
695 Water Street. Seneca Falls, N. Y. 

Improved Screw Cutting 

Foot and Power. LATHES 
Dril l  Presses. Shapers. Band. Circular. and Scroll Saws. Machinists' Tools and Supplies. Lathes on trial. 

rT Catalogue 1nailed on application. 

SEBA STIAN LATHE COMPANY, 
44-46 Central Ave., CIncInnatI, O. 

STORY OF THE UNIVERSE-BY DR. William Hug�ins. D.C.L . •  J..L.D. PreRiden t.ial address before .the British AS80ciatlOn, Cardiff, 1891. A review of t he newer methods of astronomical research which hlt,ve led to the remarkable dlscovenes that have been made within the last thtrLy years. With portrait of Dr. Huggins. Contained in SC1ENTIFIC AMERICAN SuP. P] 'EMEN1'. No. 81 9. Price 10 cent •• To be had at this office and from all newsdeale�8. 

U:-S . I N FALL I B L E  M ETAL P O L I S H .  &�\��':·��·L�����n�N�br.,����r��ar · enei-: : : : :  �f:m Van Balgooy.J. P . • Weert.the Netherlan�.celllngS 467.271 Invariably gives unbounded satisfaction. Dealers and Van Depoele, Cha., J., Chic�o. electric railway . . . 467.448 A .... ents always find them quick sellers. Van Depoele,Cha., J.tLynn, Mass.,electric motors 467,449 ,., 

I N  PA S T E , L i q U I D O R  P O W D E R .  

Van Depoele. Cha. J, ,ynn. Ma.s . • pumplng engine 467.450 C. W M . H O F F M A N ,  M a n u 'fr, 

12,000 Receipts. 680 Pages. Price $ 5 .  

This splendid work contains a careful compila­
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub­
lished in the Scientific &lDerlcan during t.he 
past fifty years ; together with many valuable and 
Important additions. 

Over T,velve Thousand selected receipts 
are here collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem­
ists and workers in all part.s of the wOrld ; the in­
formation given being of the highest value. ar­
ranged and condensed in concise form convenient. 
for ready use. 

Almost every inquiry that can be thought of. 
relating to formulre used in the various manufac­
turing industries, will here be found answered. 

Instructions for working many different pro­
cesses iu the arts are given. 

It is impossible within the limits of a prospectus 
to give more thau an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts. embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper. emery paper. tracing paper. 
transfer paper, carbon paper, parchment paper. 
colored papers. razor strop paper. paper for doing 
up cutlery. silverware ; how to make luminous 
paper. photograph papers. ete. 

Under the head of Inks we have nearly 450 re­
ceipts. illcluding the finest and best writing inks 
of all colors. drawing inks. luminous inks. invisi­
ble inks. gold. silver and bronze inks. white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Allo"<"s over 700 receipts are 
given. covering a vast amount of valuable infor­
mation. 

Of Cements we have some 600 receipts. which 
include almost every known adhesive preparation, 
an<l the modes of use. 

How to make Rubber Stamps forms the subject of a most valuable practical article. in which the 
complete process is described in such clear aud ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me­
tallurgy. 125 receipts ; Bronzing. 127 receipts ; Pho­
tography and Microscony are represented by 600 
receipts. 

-
Under the head of Etching there are 55 receipts. 

embracing practical directions for the production 
of engravin!!"S and printing plates of drawings. 

Paints, PIgments and Varnishes furnish over 600 receipts. and include everything worth know­
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given. the scope being very broad. embracing 
the removal of spots and stains from all sorts 
of objects and materials. bleaching or fabrics. 
c1ea¥,ing furniture. clothing, glass. leather. metals. 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of Industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent busmess 
or employment. relating to the home manufacture 
of sample articles. will 1lnd in it hundreds of most 
excellent suggestions. 

MUNN & co., Publishers, 
BCIENTll'IO AllERIOAN OFFICE, 

�:� 8���:�eH���: t,·J�b���'l.":;;,:'k�"f��go';.��:: 1:Jf:tgJ No. 69 E. Washington Street. Indianapolis. Indiana. 
�:�c�.a§!:,��{§:. �Jme��"O�:'iI��r ����k.�·:: : :  :g�:fr� -E 
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Vanduzen. E. W . • Newportt Ky .• pull nong.. . . . . . .  467.486 
�",iJ���;:Ji.E:i'..S�.�M�Ma�i: eiifcJi�1 :d'llr:�.:'i�i 4

67.259 FOR EVERY VARIETY OF MEOHANIOAL WORK. 

361 Broadway. N ew York. 

mach . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.aI9 Walker, J. T., Palmyra, N. Y . •  camera . . � . . . . . . . . . . .  .f67.4-54 SAFE SURE RELIABLE ;:���eW: ::''s��g�:h'��'n��:t:';et" ri.ii'briioms �H�� " . Wa.bburn. Nathan. Boston. cast iron car wheels .. 467.2U EST I M A T J(S F URN I S H E D .  S E N D  FOR C&T&LOGUES. Waters, G. W., Kansas, Ill., wbeat �courer . . . . . . . . .  467,325 Weisel, P.; Milwaukee; Wis .• air compressor . . . . . .  467;389 Wel l ing. Wm. M .• New York. hrush hack . . . . . . . . . . of67.268 Wells. OSbern. Newberry. S. C . •  car coupllnl< . . . . . . • 67.:126 Well •• O.bern, Newberry, S. C., car coupling . . . . . . 4b"i,327 

T H O M SO N - H O U ST O N  M O T O R  CO., 
620 ATLANTIC AVENUE. BOSTON. MASS. 

© 1892 SCIENTIFIC AMERICAN, INC.



JANUARY 30, 18<)2.] 
Fm.m<led />JI Mathew CartJI. 1785. 

H E N R Y CAR E Y B A I R D  & CO. 
�COIING INTO A KINGDOM. I am the owner of the polar IIcll ..... 

Of the conlltant star In the Northern hetglots. 

WISCONSIN� OWner ofhUSbandry, shlpplng and trade, 
� Forestry. mining and all things made. 

._,,,� Mlnlater. I, to the wide world's weal; 
My mell88lll!8l'll. engines and vessels of steel . 

IDdu.t.rial Publishers, Booksellers, aud Importer •• 
S I  II Wnl n o t  St .. I'hilndelphla. l'a •• U. ·S. A .  
DrOur new and  Revised Catalogue of  Practical and 

Scientific Book •• 86 pal/es. 8vo, and our other Catalogues 
and C i rculars. the whole covering' every branch of Sci­ence applied t.o the Art •• • ent free and free of po.t&Ile 
to any one in any part of the world who will furnish his adore.s. The Great and Growing METROPOLIS at the Head of Lake Superior. 
RVE 'D R.A O G H T S M E N 

� E N D  FOR CATALOG lI E OF BEo T D EV I C ES O li T  
"-' B E  S A W Y E R  ATH O L  M AO S  ' For 

'I' H E  MOD E RN I C E  YA CHT. - BY 
?:8·P�g!}di�c'tr;..a::d �u:ti�ll�:::rfO�r�'��':.� 
structlon of the fastest and best kinds of Ice Yachts of 

For Manufacturing, For Merchandising, 
Loaning Money, For Investments in Real Estate. 

F O R  E Y E R Y T H I N C--THE B EST PLACE I N  A M E R ICA. 
�V\�t;:tdr':�� tJ'P�:? st"o�':ig w.':.·V�t:.� ;:��I��: SPECIAL INDUCEMENTS TO IND USTRJ & L  CONCERl!IIS. 

;��,�r,:�����!; Oft!':}����:��� �g�tt:f:� I Dp���O -- CA LL ON OR WRM'E TO--
ceuts. To be had at thl. 

�
and of uJJ newsdealers. Land and R iver I m prov�ment Co., 

Scientifi c B ook Catalogue WEST SUPERIOR, WISOONSIN. 
It EC E N T L Y  P U B L I S H E D .  

Our new cutaloJ,Cue CODtain iDI! uver 100 pages, Jnclud .. lnJl works on more than fifty ditferent subjects. Will be 
mai led t ree to any address on appl ication. 

M U N N  & CII . . Publishers ScientiUc American, 
361 Broadway. N ew York. 

A��J�JS � 
5100 P E R  MONTH � 

Selling the ...... 
Itis & combination Bin ,Sifter, Pan and Scoop. 
Bolds & full sack of flour and sifts it the finest 
C�I�I�::'d �;:r:'-=�:;:::t!�,!::t;.:I;t: IiDBJIAN .. BUTLIIB, 28.2S If. La .. St. B 180 Clhl_. 

NICKEL·IN-TH E·SLOT M A C H INES. 
By w. L. Anghlmbangh. An Interesting de.crlptlon of the varlou. coin-controlled apparatus now so common In public placeS'; with an explanation of their meohanlsm. Illustrated with U lIgUres. Contained In SCIENTIFIV 

�:�I.�N."t ����
E:n� ;:gin  �9�ew��e:' cents. 

Van Duzen' .. Pat. l�oo .. e Pulle7 ODeI' HA S Highest Indorsements, 
Enviabl e  Reputation. ScientifiC Pedigree. 
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tion has shown it to be the onl'll per_ 
fect Lubricat.or for Loose Puutllls in 
use. Prices very reasonable. Send 
for our " CatalojlUe Number 5.'>." 
VAN DUZEN & TIFT, CinCinnati, 0 

WO O D  WO RKI N G  MACHIN ERY 
For Veneer, Fruit Pac�e and Barrel Works. 
I. E. Merri tt ��:inrr:

e
G':.? ������3!"'W; 

MEMORY. BY J. O. H IRSCHF ELDER. 

STE E L  TYP E  FOR TYPEWR ITERS 
StenCil., Steel Stamps. Rubber and 

III o.r..'t
a
� �'aPt.::h:;:�:,��r� ork Smal l Machinery, 'Movelties, etc . •  man­

ufactured by specilll contract. 
N ew York StencilWks, 100 N assau St., N.V 

OIL WELL SUPPLY CO. 
1:1 & 911 WA.TBR STRBBT, 

Pl nsbu rch, l'a. ,  
Manufacturers of  everything needed for 
.A.:ELTEB:EA.DI' �:JiJx.x._ 
for either Gas. Oil, Water. or M ineral 

Te.ts. Boller •• Enl'ines. Pipe, 
Cord8l/e, Drll Jlnll Tool., etc. 
Il lustrated catalogue, prlce 
lists aud di.count sbeets 

on request. 

T H E  PENNA. DIAMOND DRILL & MFG. CO. 
BIRD S B O R O .... . PA .. Builders of HIgh Clas. 
Steam Emdnes, lJIamond DrIlls, Power and Hand 
Cranes, anil General Machinery. 

$ 1 0.00 to $5 0.0.0 Yf:�::t::ri: 
ness. Magie Lnntern s and View. of popul .. r sub­
jects. Catalogues on application. Part 1 Optical, 2 
Mathematicak, 3 Meteorolollical, 4 M�ic J,a,nterns, etc. 
L. MANASeE. S!!j Madi.on Street. Chlcallo. I I I .  

Mackinists' Tools of eve1')' description, 
drop forged from bar steel, 

COYrut in design and unequaled in finish. 

THE BI LLI NGS & SPENCER COMPANY, 
HARTFORD, CONN. 

An Interesting review of the qualities of the memory, Il.Dd analysis of Its operations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. !!j06. Price 10 cents. 
To be had at this olllce and from all new.dealers. 

P U RE TEM PERED COPP E R  r H E S AFEST M O ST D U RABLE & E J C N v �,' I G A L  M ETAL EV ER OFFERFD F O R  VA ".: I} I 0 � E� u t.. N I � A l  ,, [ �  rl l  C H  [ � T  P. NT I-rpi  ,- rNA L Q I A l lTIES I N r I S P EN ) I­Bll:.  FOR l..l� TR vAL  >" ? r  E. J R E K A  Ht.'Pt..R [D  u l  �PEK  r (  N S RfH EA0T PA 

After bei ng on the M a rket F ive Yea rs 

The " A  e M  E "  Sti l l  leads ' ' Perfect Newspaper File Sizes One, Two, Three, and Four Horse Power. Arranged for either NATURAL GAS 
or Kerosene on 1I�:n�S 

f':;.
d
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The Koch Patent File. for pre.ervlng Newspapers. 1Itag. 
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�,":,,-=.'l � ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
snpplled for the low price of $L50 by mail, or ,1.25 at the 
office of this paper. Heavy board side. ; inscription 
' SCIENTIFIC AMERICAN " in gilt. Nece .... ry for 
every one who wishes to preserve the paper. Addres. 

MUNN & C O . ,  Publishers SCIENTIFIC AMERICAN. 

THE REMINGTON 
STANDARD 

'TYPEWRITER 
Is to-day,as it 
has ever been 
t h e  leading 
Typewriter. 

C a refully 
t e s t e d  im­
prove m e nts 
are con stantly added 
machine. 

to this famous 

TRY OUR PARA GON BRAND OF TYPEWRITER 
RIBBONS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

TO BUSINESS MEN 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
��!��. t:':'::i��I�� ��: ��3s

�g� I��. tll."at·�=e °bi� 
sail faster than the wind which propels them. lllustrated with 10 explanatory diagrams. Coutalned In t!CIRNTIFIC 
�:::I.c..��t �grs��E:"� f�m �t:-ew��ee� cent •• 

SEID for our llst of 19 Cata. 
10111 of MUlic and 
M u sical In.t .... ment •• W. 8ToRY. 26CentralBt..Boatou. ..... 

F E R T I L I Z E R  M A C H I N E RY, 
Crnsber., Mins, Mixer., Dllrestertl, Dryers, eto 
Complete Fertiliser Works designed, erected and Itarted. 

C. H. DEMPWOLF .t CO., York, Pa. 
SCIENTIFIC AMERICAN SUPPLE­

f::��eU�=E�� ��r:;.g
f
ar'�C�l"':I¥�� 

10 cent.. Also to be had of newsdealers In all parts of the country. 

Our new General CIrcular .. B. A .... mowtDa' sueolmens of all our work, Is now ready. Send stamp and i\&rtlcu­tars for estimates. 

The value of the SOIENTI1i'IC AMERICAN as an adver· A N E W C A T  A L 0 C UE tlslng medium cannot be overestimated. Its circulation ---OF--Is many times greater than that of any similar journal V now published. It goes Into all the States and Territo- A L U A B LE P A P  E R 8 
rle., and Is read in all the principal libraries and reading I Contained In SCIRNTIPIC AMBmCAN SUPPLBIiIliNT, sent 
rooms of the world. A bu.lness man wants something !re. 01 c/ltltv< to any address. . 
more than to see hi. advertisement In a printed news- I M UN N &; CO., 361 IIrond_a,.. New York. 

FAST AND FUGITIVE DYES. BY 
Prof. J. J. Hummel. An Interesting review of the hls­l ory of dyeing. Contained In SC IE"TIFIC AMERICAN 
��t�1,R:AE�lhf.°�iu�! !»n�'i�o�Mi ::����:;,"��. each. 

A Groat Advorti8ill[ lodinm. 
The Architects and Builders Edition 

of the Scientific American. 
(Established 1885.) 

m:������
I
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reotly into the ha'/UIs of those who have the ordl'lring of the fheat bulk of Build� Materials and Appliances, namely. 
�!:����ir���d�����":"d Sanitary 

The Bulldina' Edition of the SCIENTIFIC AMERICAN 
Is unquesU<ma.l.I'll the very best advertiSing medium fOi manufacturers and dealers In Building Material., Car­
penters' Tools, Woodworking Machinery, Heating. Ven­
tilating, Plumbing and Sanitary ApJlllances. RQ9f\ng, 
Architectural Wood and MetalWork, Builders' Hard-
:�ch De':.� I'i.�

h
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l
�"uie�'\�' Nt: :n��:l���a 

maintenance of Buildings or works of any kind. 
The rates for advertising are moderate. For terms 

address MUNN & CO •• PubUshers, 361 Broadway. N. Y. 

COMPfBMETER. 
Figures ana; and all kind. of ex-
�.f:

s
oo � �::l �1 tPJ;e�

e
l.:'� sures a.oouracy. and relieves all 

mentsl strain. Why don't you 
gat one? Send for circular. 
FELT '" TARRANT lIIFG. CO. 

62-66 Dlinois St., Chicago. 

ELECTRIC PO WER TRANSMISSION 

t�e:!�I.:'t�o�p.:'I����
s.
�Blh.:rwo�k �f::g�

n
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fhe application of electrical apparatus to mining pro­
resses, with some lJractlcal soggestloD8 and statements 
from those who have had personal experience In the 
operations of such apparatus. With 2 tliustratlons. Con-
���� ��.!()f.J':ir:r.�c T���R��:t t�Y:ci���chr�l:i all newsdealers. 

paper. He wants circulation. This he has when he 00- I --------------------------- --- -----vertl.es In the SCIENTIFIC AMERICAN. And do not let I' H A 'DRISON CONVEYOR ! the advertising agent Infiuence you to substitute some � 
other paper for ,the SCIENTIJrIC AMERICAN, when Be- ! F r 6 1 C I S d CI T B k i d 0 S d t. tectlng a nst of publication. In which you decide It Is for ' Han_ ra 0, oa , ao , ." an ar , C 0 ers, res, ee S,.C. 
your Interest to advertise. This I. frequently done for I �. I BORDEN, SELLECK & co. , S ":'::'\.':m.. I Chicago. ilL the reason that the agent gats a larger commission from _:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::::::::::::================-__ l ______ ! __ --=:..... __ _ the papers having a small circulation than Is allowed on 
the SCIENTIFIC AMERICAN. I For rates see top of first column of this page or ad-

I dress MUNN & CO •• Pnbllsh ers, 

361 B" oadway, N ew York. 

77 

K I, ORE BREAKER �ity up to 200 toDS per hour. 
Has produced more balla.t, road metal, and broken more ore than 

all other Breake s combined. 
M�t!:;.O
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CATES I R O N  WOR KS, 
�o C so. Clinton St • •  Chi cago' 
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DRY AIR REFRIGERATING MACHINE. 
Description of Hall's Improved horizontal dry air refrlg: 
erator, de.laDed to delIver abont 10.000 cubic feet o. 
cold air per !iour, when running at a speed of 100 revoln-
t!f:· .,r�,!"��i:' ::.o
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shOwing plan and side elevation of the apparabus. and 
dlll,Ctrams illustrative of Its performance. Contained In 
'SCIENTIFIC AMERICAN SUPPLEMENT, No. !I�. PrIce 
10 cents. fo be had ..... this olllce and from all newa­
dealers. 

CHUCKS Catalogue No. 12, just I •• ued 
with over 4C new ll1ustratlons 

The Cnshman c�ncl:
n
���

e
iI::�:�. Conn. 

CLAR.�'S 
WOOL WASHERS, 

WARP DYEING AND S I ZING MACHIN ES, 
PATENT RUBBER covEitED � Q (J EEZ E 

R O I, I ,S. 
-

POWER WRINGERS F O R  H O SIERY A N D  
V A R N  D Y E I N G, 

D RYING A N D  VENTILATI N G  FA NS, 
WOOL A N D  COTTON DRYEltS, Etc. 

Catslogues free. 
C EO. P. C L A R K  

W l nd.or Locks, C o n n .  

1'. A. SINCLAIR'S 
COMMON SENSE CHAIRS, SETTEES, & ROCKERS 

Are just what their name Implie.s, 
You cannot buy more sen.lble, easy 
seats. 

Ask your dealer for them, or send 
stamp for Catalogue to 
F. A. S I N  C L A I R, 

M OTTVI LLE, 
O N O N D A GA (:0 .. N. Y. 

Speoial low freight to all parts of the United States, 

I NVENTI ONS Practically DEVELO P E D 
Drawings, Pattern Making, ExverlmentaJ and Fine M .... 
chine Work of all kinds. MILLIKEN & D'AMOUR, 
151-153 Cedar Street. near West street, New York. 

�'YON &. H E A L Y  � .. 68 Monroe iltreet, dbicago, 
Will Ball Free their newly enlllrged Catalogue of Band Instruments, Uni-
forms and EquIJ,ments, 400 FIDe 11· . 
lustratiorJ, descrlbmg every article ' 
required by Bands or Drum Corl's, 

Contains Instructtons for Amateur Bands, 
ExercISes and Drum llajor's Td.CtICl, By­
LaWB � a Selected La:;t 01 Band M.USIC. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directions for conBtructlon. Four 
engravings. Contained In SCIENTIFIC AKERICAN SUP­PLEMENT, 39. Price �O cents. To be had. at tills office .lLDd of all newsdealer .. 

V O LNEY W. MASON '" CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

I'IU' V I DBIICB. It. I. 

SEWING MACHINE MOTOR FOR AMA­

��:r:�B�:;,·.£v�a:O����\\,ltf�f!���dofa�egre�f 
sulllclent power to actuate a sewing machine. With 11 engraviUj/.. Contained In SClEl<TIFIC AKERICAN 
Su PPLI!MENT, No. 7 39. PrIce 10 cent.. To be had At this office and from all newsdealers, 

STEVEl!IIS PATBN'l' 
DEPTH OAUOE. No. 85 

Price, by 
Our tools, for 

ftnlah, have no 
Ideal 

BUSINESS END OF THE AMERICAN 
New.paper. By A. H.  Sledried. An Intere.tlng paper 
on the work of the pUblIshers' depllrtment of a news .. 
paper ; circulation of American papers ; methods of prlnting, etc. Con tained In SCIENTIFIC AMERICAN 
SUPPLEMENT. No.. 793 and '196. Price 10 cents each. To be had at this olllce and from all news. 
dealers. 

DEIFe���. I!��.��bg.MI�!!..cy!tm 
�b7F.Hmcx!.�r:;�t:i�;����f:"�f:����FREE 

Scientific American 
Agency for 

etc. 
For Information and free Handbook write to 
o:!:'�u��fo�:"1!n:f: 1�:Jcia. 
Every Patent taken out by us Is bronght before 
the publlo by a notice given free of charge In the 

cJ titutifie �mtritau 
Lanrest circulation of any sCientlBc paper In the worTd. Splendidly Illustrated. No Inteml/ent man should be without It. WeeklyLlIII3.00 a ;rear; ,1.50 six months. Address MUNN & CO., PUBLISHERS, 361 Broadway. New York. 

© 1892 SCIENTIFIC AMERICAN, INC.



"lltboeriisements. 
Inside Pall'e, each insertion - - 7 � cents a line 
Back Pall'e, each inNertion - - - - 51 .00 a line 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the line, 
md is Bet in �ate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment. as the letter press. Advertisements must be 
=\� t.,t a����"rJI�ge �g;I�wl':i'g �!k'�s���
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THE AMBRIW DBLL TBLBPH�IB ��I 
95 M I LK ST. ,  BOSTO N ,  MASS ,  

This Cow pany owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465. and Jan u ary 30th, 

1877. No. 186.78i. 
The transmission of Speech by all known 

forws of Electric Speaki n g  Telephones in­
fringes the right secured to this Company 
by the above patents, and renders eaeh 
individual user of telephones not .furnish­
ed by it or its l ieensees responsible for such 
unlawful use. and all the consequencetl 
thereof. and liable to s u i t  tht'refor. 

SMOKELESS GUNPOWDE R.-AN IN-
teresting artIcle by Hudson Maxim on the manufacture 
and use of smokeless gunpowder. giving a ,tooketch of its 
hiAtory and the methods of producinll it. ContH.ined in 
ScIENTIFIC AMERICAN SUPPLEMENT, No. S21 .  Price 
10 cents. To be had at this office and from aU new.­
dealers. 

SMALL ELEC TRIO MOTOR FOR AM 
ateurs.-BY U. D. Parkhurst. Description In detail of a 
small and easllr, made motor powerful enough to drive 
tv
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TIPIC AM ";RICA S S(!PPLEM.E�T, No. 76'7. Price 10 
cent.!. To be had at thle office and from all newsdealers. 

�JOHIS P�iiu&a, 
STrAM PACKIN G 

Boiler Coverings, Millboard, Roofing, Building Felt, Liquid Paints, Etc. 
DBSCRIPTIVE PRICE LIST· AND SAMPLES SENT FRE& 
H. W, JOH .. MFa. co •• 87 Maiden Lane, N . Y. 

:1:>0 U BEE:&: � <> �E�'l 
We can supply It  with the 

Motor of the 19th Centnry l�l����I� !I( to 70 horse power. 
Cost about Dne cent an hour to 
each indicated horse power. .. I'll. worth, not size, '1JtY value lies!' 
Wbatothers think of me Is stat'" 

In catalogne. 
CHARTER GAS EN G I N E  CO, IP. O. Box 148, I"ilerlioll, Ill. 

BRICK, TERRA COTTA 
iP LE M A C H I N E R Y  

C ITY 10,000 10 100,000 Per Day. 
FACTORY 

SEND FOB CATALOGUE.. 
Cuttlnc �:.ble8, Pug Mills, Clay Crushers , Dry Pans, Re.Presses WindlDc Drums. Dump Cars, Drying Cars, Transfer Cars, Tur� 

Tabla, Elevators, Screens. Hhafting, PuWeys, Belting, Etc. 
TH E F R EY,  S H E C K L E R  CO. B UCYR US,O. 

�ATENTS ! 
, , MESSRS. MUNN & CO. in connection with the pnbllcatlon of the SCIENTIFIC AMERICAN, continue to examine improve­ments, and to !lct as SOlicitors of Patents for Inventors. 
In this line of business they have had forty-ft,'e years' 

experience, and now have unequaled fa,cilities for the preparation of Patent Drawings, SpeCifications, and the prosecutlon of Applications for Patents In the United states, Canada, and Foreign Countries. Messrs. Munn " Co. also attend to the preparation of Caveats, Copy­!"l8hts for Books, Labels, Reissues, AssiJ[Dments, and Reports on Infrlngements of Patents. All business in .. trusted to them is �one with special care and prompt­ness, on very reasonable terms. 
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We also !lend, free of cllarqe, a SynopSis of Foreign Pa­
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

lUUNN &; CO.,  Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
ciHc Bulldlnll. Bear 7th Street, Washinl/ton. D. C. 

J cttuttftc �mtrtcau. 
King of Kameras. 

The new model  Folding Kodak, with glass plate 
attachment, Asbury Barker frictionless shutter. 
Greatest ' range of automatic exposu re ever attained . 
No sticking on slow speeds. Accurate, reliable. 

Best combined tripod and hand camera ever made. Best workman­
ship. Best Finish. Send for ci rculars. 

THE EASTMAN COMPANY, 

The Sebastian-May Co. 
Improved Screw Cutting 

�:�e�LATHES 
!,>��ll ��e�1�r�i8��'

u
��:ct 1>1����� 

Outtlts. Lathes on f,l�ial. Cat&­
IO'l'oes mailed on application. 1ti� to 1 61 l I i " h l alld A 

SID N E V. (HI I O .  

FO'r Ele.ctric(1J ana Ex­
'perimental It'Qrk. 

Jbr GWYlsruit1ls &: '1'001 
Makers. For General •i�t:iiiiIMachine Shop Wor/c. 

High Grade Tools ;  
elegant i n  design, BU-
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cheapest. Sfnd ,for (;(lttJI(JI/1II' tlnd priers. 
W. F. II: ;JOHN BARNES CO .. 1999 Ruby St .. Rockford, Ill. 

G E N ER A L �"� E X P E R I M E N T A L  M ACH I N E  WO R K . BEST fAC I L lT ; E S  I N  C H I C A G O  
N ATIONAL MACH I NE  WORKS 35 S· CANA L ST CHICAGO I L L 

ELECTRO MOTOR. SI J\l PLE.  H O W  TO 
make. By G, M .  Hopklns.-Descrlptlon of a small electro 
motor devj�ed and constru('ten with a view to assisting 
amateurs -to make a motor wnich mhzht be driven wittl 
advan t age · by 8 currf:mt derived from a 'Jattery, and 
which would h :lve Butliclent power to operate a foot 
lathe or any machinp requiring not over one man power. 
\\" itb 11 figures. Contained In �cn�NTIFI C  AMERICAN 
SUPPLK" "NT, No. 64 1 . I 'r;ce 10 cents. To be had at 
this uttil}e and from aU newsdealers. 

ROCHESTER, N. Y. 

" Improvement the order of the &ge." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. All tbe EssentIal Features greatly perfected. The Most Durable in AIIJ(Dment. Easiest RunninlZ' and Most Silent. All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co" Syracuse, N, y" U. S, A, pr Send for Catalogue. 

H A N DY 
Valve for low 

steam, water. 
etc., being simpler 

more comp!\ct, hettf" 
Buited lor thE" purpose 
an d much lower i n  price than wheel-handled straightway 

valves, is rapidly 8upenedio2: theBe 
and stop cocks. where pressure is be­
Jow 75 pounds. AblOlutely tight. 
Lever remains dxed at any opening, is detaehablt'l and indicates d62Tee 01 

openinli/:. '!'"ize, � in. to 6 in. Inveatl"rate. Luake.helmer Bratis lUg. Vo.,ein . ,  O. 

EJ::DISC>:Nr 
C E N E R A L  ELECT R I C  co. 

I N CA N D E S C E N T  A N D  A R C  L I C H T  PLANTS. 
Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices. 

DISTRI CT OFFICES. 
Canadian . . . . . . Edison Bnlldingt 77 Bay St" Toronto, can. , Pacific Coast 0 0  Edison B'ldlng, 112 Bnsh St., S. Fran" Cal. 
�'!�i��::::::. ::::Edi';OIr�u�la.i� ���:1�i.?�I���o��: PaciHc Northwest . . . Flelschner Building, Portland, Ore. 
New England . . . . . . . . . . . , 0 0  . . . . .  llfOtis St" Boston, Mass. Rocky Mountain , . 0 0  . . Masonic Building, Denver, Colo. 
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PATENT JACKET KETTLES (t 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS - S AVERY CO .. 

S. Front & Reed 8treet", Philadelphia. Pa. 

ELECTRO VAPOR ENGI NE .  
GAS O R  GASOLINE FOR FUEL. 

NO BOI I .ER. N O  FlUE. NO DAN G " lt.  

NO E� G IN EER. 
Engine operated by spark 

from small battery • 
You 1Ul'U the �wi tcb, 

Engi n �  tioes the J·e�t. 
Regan Vapor Stationary 

Engines, 1 to 12 H. P . 
gi:::'''£o ��Pl��ofuU:Ji�� �: 
paclty. 

-MANUFACTURED BY-

T H O M AS · KA N E  &. CO. , 
C H I CACO, I LL. 

ITSend stamp for cdtul.o(flte h V.'" 

Useful Books! 
Mannfacturer., AgrIculturIstS, Chemists, Eugineers. Me­

chanics, Builders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective cal lings. Our post office department 
permits the transmission of books through the mai1� 
at very small cost. A comprehensive catalogue ot 
useful books by different authors. on more than fifty 
different. subjects. has recently been published for 
free circulation at the office of this paper. Subject.s 
c iassitled with names of author. Persons deSiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address. 
lU U N N  &; (; (1 .. 361 IIroadwuy, New Yor'k. 

P E LT O N  WAT E R  MOTO R .  

Motors & Dynamos, 
FOR ALL COMMERCIAL USES. 

SpeCial R eversi bl .. Elevator 
Motors, A utomutic Motors for 

Church 01'Qan.�. ELECTRICAL ApPLIANCES. 
Ke\Tstone Electric Co., 

14th and State Sts., Erie, Penn 

AN DUZEN'S �t:; PUMP 

Foundation for Plaster 
kind at same money. 

_-, ,-:-::-,,_-,-c. str:���n�������!o 
Nalls driven anywhere. 

, J ankins, Williamsport, Pa. 
Eastern Agency of the Byrklt-Hall Shea1.hing Lath Cc. 

A R E  O N  TH E I R  OWN ROOTS, 
and cost no more than tile other kind3-

Propagated and grown by special melhods of 
our own, tbeygrow and bloom wherever 

grass grows and water runs. 
S- We are much the la'·gest .Rose grower. 

in America. Our mail system insures free 
and sal_ delivery, and makes us your next 
door neighbor. Our New GUIDE for :l892 
Is the handsomest and best flower bOOK out. 
Tells how to select, get and keep uliwards of 
2°fI�ttD!;tl!'lA'JT���S8EE'hI;.?S, 

Free to every one, tor the asking. 
TH E D I N G E E  &. CO N A R D  CO. Rose GrOWer$ &see�o: 

(J ANUARY 30, I8c}2. 

GEAR CUTTING 
I.eland, Faulconel' &; Norton Co" Detroit,llIich 

S A L L  AU T O M AT I C  
I'I1 A D E  O N L y  C UT O F F  E N G I N E  
1" H EB YB A L. L. £ N G I N E C o 

E R I E P A  

ESTA B1.ISHED lS46. 
The Most Popular Scientific Paper in the World 

Only 53.00 a Year, Including Postall'e. 
Weekl y-�� N umbers a Year. 

This Widely circulate.l and splendidly illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
oriiOnal engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In MechaniCS, Manufactures. 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural HiStory, 
etc. Complete list of patents eac!!. week. 

Terms of li'ubscri ption.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one ycar-52 numbers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of t .... ee d o l l ars by the 
publishers ; six months, $UO; three montht!, 11.00. 

U I II b!!i.-8peciaJ rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Mon�y Order. Money carefully plooed In8tde 
of envelopes. securely sealed, and correctly addreMed, 
seldom gees astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

M U N N  &; CO.,  361 Broadway, New York. 
---0----

T H E  Idt�ttfit �mtritaU '"ppItmtnt 
This Is a separate and distinct publication from TH. 

SCIENTIFIC AMERICAN, but Is nnlform therewith In stze, 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papel'll 
and accompanied with translated desorlptlons. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly, and Includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embracing BIology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Chemlll­
try, Electrlclty, Light, Heat, Mechanical EniOneerlng, 
Steam and RaIlway Engineering, Mlmng, ShIp Bmldlng. 
Marine Engineerlug,, Photography, Technolo", .. ].r""n­
facturlng Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestlo Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable Informatioa 
obtainable In no other publication. 

The most important En{lineering Works, Mechanlsm8, 
and Manufactures at home and abroad are illusQoated 
and described In the SUPPLEMENT. 

I'rIce for tbe SUPPLEMENT for the l1ulted StIIt8II and 
Canada, t5.00 a year ; or one copy of the SCIENTnnc .A1I­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single coples, 10 cents. Address and 
remit by postal order, express money order, or check, 

lU U N N  &; CO., 361 Broadway, New York, 
Pnbllshers SCIENTIFIC AMERICAN. 

---0---�uilding �ditiDU. 
THE SClENTIIl'IC AMERICAN A R C lI I T E  CT s' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other Hne 
engravings; illustrating the most Interesting examples 
of modern architectural construction and allied ,ubjects. 

A special feature Is the presentation In each nnmber 
of a variety of the latest and best plans for private resi­
dences, city and conntry, Including those of very inod­
erate cost as well as the more expensive. Drawinge In 
perspective and In color are given, together with full 
Plans, SpeclHcations, Sheets of DetailS, Estimates, etc. 

The elegance and cheapness of this magnlHcent work 
have won for It the Largest CII'culalion of any 
Architectural publication In the world. Sold by all neWII­
dealers. $2.50 a year. Remit to 

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

" OTTO " 
GAB AND GASOLINB 

ENCINE8, 
l-Stol00 horse)JOW91' 

Can be used In cities •� or In country Inde­
pendent of aas works 

or gas machines. 
No Boiler. OVER No Danll'er. 33,000 SOLD. No E.!dneer. 

OTTO GAS ENGINE WORKS. PHILADELPHIA. 

PRINTING INKS 
The SCIENTIFIC AMERICAN I s  printed with CHAd. 

ENEU J OHNSON & CO.'S INK, Tenth and Lombard 
8ts., Phlladelpbia, and (7 Rose St .. oPP. Duane, New York 

lovestmeot �. Spec:ulatiol). 
"Oividend PayW& Investments." 

It will pay you if you have an y money to in vest either large 
or small su ms, to send for pamphlet " I nvestment vs. Specu. 
lation." Free to any one m entioning this paper. 
-Ta71or &. llatbvoD, Boston. New Y ork or Deaver. 

© 1892 SCIENTIFIC AMERICAN, INC.




