
112 
e=o_ 

�tittttifi, �mtti(lll. 
ESTABLISHED 1S45. 

MUNN & CO., Editors and Proprietors 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. �IUNN. A. E. BEACH. 

TER:lIS FOR THE SCIENTIFIC AMERICAN. 
One COPY. one year. for the U. S., Canada or Mexico .................. $3 00 
One COPY. �ix mouths. for the U. S., Canada or Mexico . . . . . . . . . . . •.... 1 :10 
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 cbeck. 
MUNN & CO., 361 Broadway. comer of �'ranklin Street, New York. 

The �cieutific Alnericnn 8uppleJnent. 
Is a distinct paper from the SCIENTIFI C AMERICAN. 'rHE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTU'lC AMERICAN. 'l'erms of subscription for SUPPLEMENT . 
�':�i�;�el���i���o

U
ib�" P��t:l

d
t�fo�

e
�\��le 

$
��i:s.

Y
fo
ar

ci�ti
or

§�'d 
b
Y(j����r;���l

al
lf!::�?�,!b°e

u
t J��E���\IJ' A��:��0��

e
C;�3' �

a
J����ENT 

will be sent for one year. to any address in U. S., Canada or Mexico, on 
receipt of set1t'n dollars. 1'0 foreign countries within Postal Union, nine 
dollars a year. 

Building Edition. 
THE ARCHITECTS AND BUILDERS EDITIO N OF THE SCIENTIFIC AMERI 

CAN is a large and splendid illustrated periodical. issued monthly, con
tainimz floor plans. perspective views, and sheets of constructive details, 
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tectural work in great variety. To builders and all who contemplate build
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STRAINS ON RAILROAD BRIDGES. 

The Board of Railroad Oommissioners of the State 
of New York was established in February, 1883, and 
within a year from that date a thorough investigation 
was commenced. for the purpose of obtaining exact 
knowledge of the strains brought to bear upon the 
mewbers of all the railroad bridges and trusses in the 
St.ate. The report of this investigation has just been 
published and makes a volume of nearly two thousand 
pages. 

The commissioners were moved to take this action 
by the occurrence of several accidents from defective 
bridges. On February 17, 1883, a temporary bridge 
or trestle over Allen's Creek, on r,he Genesee Valley 
Railroad, between Rochester and Hinsdale, gave way 
while a freight train was crossing which :esulted in the 
lleath of the fireman and the .evere bruising of the 
engineer. The master carpenter of the road admitted 
that he had recently made repairs to the bridge, but 
that he did not understand calculating the resistance 
of beams or trusses to strains. Oil October 22. 1883, 
an accident occurred on the Glens Falls branch of the 
Rensselaer and Saratoga Railroad, when three persons 
wpre killed and twenty-two wounded. The person in 
charge of the division of this road upon which the 
accident occurred declared that he was unable to 
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fecti ve truss. 
An analysis of the strains upon the members of t.he 

bridges where the accidents above cited occurred dIs
closed the fact that in one case more than the break
ing load was brought, upon beams, and that in other 
cases strains were habitually brought upon web mem
bers, which made it a matter of astonishment that the 
bridges did not give way soonE'r than they did. 

The railroad commissioners found at the very incep
tion of their investigation that on many of the rail
roads of the State of New York there had been 110 
competent calculation of the 8traillS on the bridges for 
many years, if at all. t.he work rpquiring technical edu
catIOn, familiarity with the theory of mechanics, and 
a considerable knowledge of mathematics. 

The commissioners, therefore, req uested drawings or 
tracings of all the truss bridges, on all the lines, stat
ing the locat.ion of each, and the time whpn built. and 
full descri ptions. Some companies objected to this at 
first, but all finally complied, and t.he result has been 
that railroad managers found defects in many of their 
bridges of which they had no previous knowledge, and 
which might never have bMome known until revealed 
by some terrible accident. In a n umber of cases 
bridges were strengthened before the strain sheets 
were forwarded to the commissioners. After the sheets 
were received, they were carefully gone over and re
calculated. 
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tom to construct trusses of complicated forms, the ac
curate calculation of the strains on which It is very 
difficult, in some ca;;es impossible, to compute. An 
approximation close enough for practical purposes is 
always reached, however. but a better practice now 
prevails, and trusses of simple form, admitting of no 
ambiguity, are alone accepted by the best enginpers. 
In exceptional cases complex trusses have to be re
sorted to, but they are avoided as much as possible. 

The report gives an accurate record of the dimensions 
of every member of every truss railroad bridge in New 
York State, and of the strains thereon, as shown by 
the plans and strain sheets filed in the office of the 
com missio ners. 

If the same carefulinvestigation and correction could 
be made of the bridges of all railroads in the countr�', 
the dangers from accidents would be very much re
duced. 

. ,  . .. 
GEORGE JONES OF THE NEW YORK "TIMES." 

We record with much regret the decease of Mr. 
G.-orge Jones, of the New York Times newspaper, 
which took place at Poland Springs. Me., on the 12f.h 
iust. Mr. Jones, although for many years an invalid, 
reached the good old age of 80, his mind and raculties 
clear and active to the very last. He was in al1 re
spects an admirable man. His aspirations were plain, 
simple, and practical. As a manalZer he was un
equaled. He aimed to produce a substantial, reliable 
new�paper. From this objective nothing diverted his 
attention, and a splendid success crowned his efforts. 
Dnller his direction the New York Times reached and 
Illaintained the highest position in t he esteem and con
fidence of the public. No paper enjoys a better repu
tation for excellence in all its departments; while from 
a pecuniary point of view it is one of the most valu
able newspaper properties in the world. George Jones 
was born in 1811, at Poultney, Vt. His father WI!.S a 
Welshlllan and worked at slate mining in Poultney. 
The father and mother both died when George was 13 
years old. and from that time on he had to shift for 
himself. He and Horace Greeley were boys together, 
and great cronies. Greeley callle to New York in 1831 
as a printer, and Jones followed him soon after, and 
became a dry goods clerk. In 1841, when the New 
York Tribune was started by Greeley, young Jones 
joined him as manager of the publishing department; 
but Greeley was too wild in his business notions to suit 
the staid and steady mind of Mr. Jones, who soon left 
Greeley and set up a newspaper stand at Albany, N. 
Y. The new business from a very humble beginning 
�oon increased, and in a few years, by dint of hard 
work and perseverance, Mr. Jones was the possessor of 
a few thousand dollars in ready money. In 1851. in 
conjunction with the late Henry J. Raymond, he began 
the pUblication of the New York Times, Mr. Raymond 
as editor, Mr. J ones publi�her and business manager. 
The enterprise proved successful. In 1869 Mr. Ray
mond died, and the entire responsibility of the estab
lishment from that time onward fell upon Mr.lones. 

H is successor in the direction of the paper is his son 
MI'. Gilbert E. Jones, a young man of high character 
and su perior abilities. Added to great wealth he in
herits from his distinguished father many sterling 
qualities of mind, such as strong common sense, steadi
ness of purpose, habits of industry, and the desire to 
do in the best manner whatever he undertakes. Un
der his guidance the New York Times will lose none of 
its brilliant prestige. 

. . , . 

DR. C. V, RILEY. 

Dr. C. V. Riley, entomologist of the Department of 
Agriculture, was lately made the subject of a most un
just personal attack by the New York Sun, on the 
alleged ground that the doctor was engaged in using 
the pu blications of the department as vehicles for ad
vertising and selling his patented devices for destroy
ing insects ; the implication being that the doctor 
had a pecuniary interest in the devices from which he 
derived profit, while a t the same tilDe he was receiving 
a regular salary from the government as entomologist. 

'l'he facts are that Dr. Riley, in the course of his 
many efforts to save the country from the immense 
losses annually occasionE'd by destructive ilJsects, de
signed a peculiar form of nozzle by which the poison
ous liquids used are sprayed to the best advantage 
upon trees and plants. This device is now everywhere 
known as the Riley nozzle: and when directions are 
given all to the best means of applyiug the protecting' 
solutions to plants, it is common and natural for the 
most intelligent writers, Dr. Riley among them, to 
name the Riiey nozzle as the distinctive thing that will 
give the best results. Now. there is no patent upon 
the device, it was given to the public freely by its 
author long ago, he derives not one penny of profit 
from it, and there was no occasion for the Sun's per
sonal assault. This the Sun tacitly admitted in a sub
sequent number, in connection with a protesting letter 
from Dr. Riley, in which he explains his position as 
follows: 

.. I have been officially engaged for over twenty-tbree 
yp�r!!. whether as a State or government officer, in 
ongmal work having for its malO object the control ot 
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the numberless insects which injuriously affect our 
agriculture. During that period 1 have, either person
ally or with the assIstance of others, made many dis
coveries of value, some of them of world-wide applica
tion and importance, and, from a business standpoint, 
of great money value . 

.. With pride, but without vanity. let me add that 
during all this time, where many have benefited large
ly, and some have made fortunes out of these discove
ries, I have not received one cent therefrom beyond 
Illy legitimate salary. I have never taken a fee for in
formation given (though often pressed to do so by 
honest and grateful beneficiaries, who saw nothing 
wrong in the proffer); have never attempted to con
trol any of these discoveries for my own benefit; have 
never applied for a patent on any of them; and have 
strenuously opposed all attempts to do so that have 
come to my knowledge, whether by those employed 
under me, or by those not so employed. A few ex
amples will, perhaps, give force to these statements: 

•. In 1868, for the Colorado potato beetle, and again, 
in 1873, for the cotton worm, the value of the arsenites 
was made known chiefly by my labors. Vast sums 
were made in the sale of various preparations of these 
insecticides for those purposes, and I was vainly urged 
to lend my influence and join in the resulting busi
ness. 

"In 1871 my discoveries in connection with the 
grape phylloxera were the basis of a vast industry 
which has not. yet ceased, and which has greatly en
riched some of our vineyardists. The first applications 
from France for cuttings of such resistant stocks came 
to me, and a prominent Missouri grape grower vainly 
urged me to join him in a business capacity in connec
tion therewith. 

.. So with the cyclone nozzle and the kerosene emul
sion (one of the most effective and universally used in
secticides). In each case large profits have been and 
are being made by those who offer them in various 
modifications, and under various names, and in each 
case I have been urged in vain to lend my name to 
share the proceeds of some business enterprise in con
nection with them. 

" My work as a public officer has been for the public 
good. The inducement to it has been neither the 
pitiful salary of United States Entomologist, nor any 
other mercenary end. It has been rather the love of 
investigation and the consciousness of doing good." 

. ' .. . 
Inter nattonal Conl!;ress of Electricians tn Frankfort 

on the Main, Gerlnany. 

Iil connection with the electrical exhibition now open 
in Frankfort on the Main, an international congress of 
electricians will be held on the exhibition grounds 
from September 7 to September 12, 1891. 

The call for the congress is signed by the most promi
nent electricians throughout the world, notable among 
them being the Americans, Profs. Dolbear and Car
hart and Messrs. Edison and Brush. 

A large num bel' of papers will be read on various 
subjects relating to electricity. Discussions of pro
po�ed questions will also be had. 

Of the American electricians, Prof. Dol bear, of Col
lege Hill, Mass., will speak on Electrical Terminology. 
and Prof. Carhart, of Ann Arbor, Mich., on (1) Substi
tution of Dynamos for Galvanic Batteries in telegra
phy and (2) Regulators for Dynamo Machines. Papers 
will also be read by the following gentlemen: 

Baumgardt, Dresden-Relations between Compressed 
Air and Electricity. 

Von Dolivo-Dobrowolsky, Berlin- Electrical Trans
mission by Alternating Current. 

Epstein. Frankfort on the Main-Use of Electro
magnetic Measuring Instruments for Alternating Cur
rent. 

l<�eussner, Charlottenburg-Material for and Con
struction of Measuring Instruments. 

Frolich, Berlin-l. Projection of Vibrating Curves 
and Electric Acoust.ic Experiments. 2. Production 
and Use of Ozone. 

Heim, Hanover-Accumulators. 
Hoeffner, Giessen - Electro-chemistry and Metal

lurgy. 
Holborn, Charlottenburg�Magnetic Conditions of 

Several Iron Alloys. 
Hummel, Nuremberg-Magnetic Work and Currents. 
Kahle. Charlottenburg-Accuracy of Measuring In

struments under Varying Condit.ions. 
Kohlrau�ch, Hanover-The Best Method of Teach

ing for Electricians. 
Lahmeyer, Frankfort on the Main-Improvements 

Relative to Currents. 
Lindeck, Charlottenburg-N ormal Elements. 
Lowenherz, Charlottenburg-Normal Screw Threads. 
May, Frankfort on the Main-Rules for Electric 

Transmissions according to Insurance Companies. 
Meissner, Gottingen-Use of Lippman's Capillar 

Electrometer for Cable Telegraphy. 
Muller, Hagen-Accumulator Switches. 
Weber, Zurich-Theory of Incandescent Lighting. 

Among the subjects proposed for discussion are: 
Karei�, Vienna- 1. To Prevent Others from Listen

ing 011 the same Telephone Wire. 2. To Prevent Dis-
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turbances in Telephone Lines through Strong Cur- contracted for being but a small proportion of the num
rents. B, To Improve Electrical Trallsmission in Tele- bel' actually needed. 
graphy. The fact that this contract was made with an Ameri-

Penkert, BrunRwick-About Electric Counters. can firm, and that there were three American man ufac-
Rothen, Bern-Should a City System be Single or turers ready to undertake the work, cannot fail to give 

Double? general satisfaction. Four or five years ago it would 
• , • , • not have been possible to place such a contract in this 

Ne,v Trials of tbe Si m,,-Edtson Torpedo. 

An interesting trial of this torpedo, in which some 
improvements have been effected, was made at Wil
lets Point, near New York City, on August 12, in the 
presence of many engineers and officers of the navy. 

The construction of the torpedo is substantially the 
same as the one tried last year, which was illmtrated 
and described in the SCIENTIFIC AMERICAN of July 
26, 1890; but on the present occasion a longer cable 
was used, so that the torpedo was adapted to a range 
of over two miles. It will be rememoered that the 
torpedo is a cigar-shaped copper cylinder about thirty 
feet iong, adapted to carry four or five hundred pounds 
of a high explosive in. its forward end, while about 
amidships it contains an electric motor and steering 
device. with a coil of cable to be paid out as the tor
pedo moves, and keeping it in constant connection 
with the shore. The torpedo is propelled by a thirty 
inch two-bladed propeller, and is suspended about six 
feet below a yawl-like float, the deck of the latter 
being only about six inches out of water. 

In the recent tria.l the compartment for the ex
plosive was filled with gravel, and the whole outfit 
weighed about three thousand pounds. The machine 
was lowered into the water and towed to the end of a 
pier, when it was started toward a yawl a mile off, by 
the turn of a crank on a switchboard, Mr. W. Scott 
Sims directing its course, and making it turn to either 
side at will. The torpedo was sent around the yawl, 
and close to poles set up near it, being evidently under 
perfect control, and carne back at high speed to the 
starting point, the cable being laid in a loop on the 
bottom. Mr. Sims stated that she had developpd 32 
horse power, instead of 52, for which she was designed, 
and that her propeller had made 700 revolutions per 
minute instead of 850. Her speed was given as at the 
rate of twenty miles per hour, though it is thought 
she can readily run at a twenty-two mile rate, this be· 
ing only the second trial of this boat. The amount of 
wire cable carried by this torpedo was 13,000 feet, 
the ca.ble carrying two insulated conductors, one 
affording the power and the other connected with the 
tiller by which the device is steered. 

When the torpedo was started by the t.urning on of 
the current, there was at first a slight �train on the 
cable and her nose plunged under the water several 
inches, while the froth carne tumbling over the stern 
in a torrent. Then the slack ran out more easily, the 
bow came up and the stern dropped as does the stern 
of such a fast boat 88 the Cushing, while the water 
was thrown up in shining sheets more than two feet 
on each side of the knife-edged bow. On her return, 
after rounding the boat a mile off, full power was 
turned on, and the sight of the shining sheet of water 
and spray as she came driving in was thrilling. Ar
rived near the wharf, the bow was seen to be about a 
foot out of water, while about three-fourths of the 
hull was submerged in the foam of the wake. 

It is evident from trials like this that the Sims-Edi
son torpedo is a highly valuable adjunct for harbor 
defense and also for naval opel'ations in general. 

A Home Contract Cor Big GUllS. 

Gen. Grant, Acting Secretary of War, in behalf of 
the government, entered into a contract on August 9 
with the Bethlehem Iron Company, of Pennsyl
vania, for one hundred new high-power guns, in ac
cordance with a recom mendation made some time 
since by the Board of Ordnance and Fortification. Of 
theEe twenty-five will be 8-inch breech-loading, single 
charge, built-up, forged steel rifle guns, $17,246.55 
each; fifty to-inch guns, same pattern, $35,747.58 each: 
twenty-five 12-inch guns. same pattern, $54,473.22 eac h. 

Under the contract the first of the 8-inch guns ia to 
be delivered in 730 days, and the remaining twenty-four 
at such regular intervals that the la�t one will be de
livered in 2.433 days "after notification of the ac
ceptance of the type gun." This means nine years for 
the delivery of the twenty-five guns. The first, or type 
gun, of the to-inch class is to be delivpred in 822 days, 
or in two years and three months. Within 8.407 days 
after acceptance of the type gun the remaining forty
nine are to be delivered at regular intervals. This 
means nearly twelve years f or delivery of the to-inch 
guns. The first of the 12 inch guns is to be delivered 
in 1,095 days, and the remainin� twenty-four at such 
regular perioda that the last one shall be delivered in 
3,194 days after the acceptance of the type gun. This 
means twelve years. or a little more, for delivery of 
these gunt!. It does not follow, however. but that the 
guns may be completed in far less time than the con
tract provides, and this if! the more probable as the 
next Congress is likely to be called on to make furth er 
appropriation.s for large guns, the ODe hundred now 
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country, and efforts to secure favorable bids for these 
guns failed last year because the appropriation there
for was not large enough. At the last session of 
Congress, however, it was increased to $4,225,000, with 
the special provision that the prices paid should be 
such as would be "deemed fairto the manufacturer." 

The total of the bid of the Bethlehem Company for 
the one hundred guns was $3,785,85(); that of the two 
other competitOl's for the work was, the Mid vale Steel 
Company, $5,359,500, and the South Boston Iron 
Works (now established in Kentucky), $5, 174,312. 
Should the next Congress call for more big guns, 
these firms, perhaps re-enforced by the firm of Carne
gie, Phipps & Co., of Pittsburg, and may be others, 
might be counted upon as among the possible bid
ders, thus demonstrating that in this specialty our 
manufacturers are enlarging their facilitips to the 
standard of the foremost establishments of England, 
Germany, and France. 

Some comment has been made upon the h:gh cost 
of these guns, coupled with the statement that they 
could be built for much less money and in half the 
time at the government arsenal at West Troy. It 
seems to be generally conceded that the government 
could do the work cheaper and quicker than called for 
by the contract. but it was manifestly the plain in
tention of Congress, and in accordance with a strong 
public sentiment, that private enterprise should be 
encouraged in the establishment of gun plants, in or
der that t.he available facilities of the country in time 
of need should not be limited to one or two govern
ment gun-making shops. It will do no harm, how
ever, if the attention of Congress is now 'so directly 
turned to the subject that the Watervliet arsenal will 
receive an adequate ap propriation for the much 
needed enlargement of its plant. It will be some 
years before our sea coast defenses and our new ships 
can be fully supplied with the heavy guns needed for 
their proper equipment by the combined work of a 
first-class government gun factory and a very libe�al 
number of contracts with private gunmakers besides. 

.. .. � ., 

James Russell Lo'Vell. 

At his Elmwood home, Cambridge, Mass., on August 
12, died James Russell Lowell, in the 73d year of his 
age, his birthday having been February 22, 1819. He 
was of a family which has made a name in Massa
chusetts history and in connection with Harvard 
College. the Lowell Institute, of Boston, having been 
founded and endowed with $250,000 by one member, 
and a leading city in the State perpetuating in its name 
the memory of another member. Mr. Lowell was gradu
ated from Harvard College in 1838, when he studied 
law two years, and was admitted to the bar, but did 
not practice. Inheriting a competence, he was at 
liberty to foHow the literary pursuits for which he 
was inclined, and in 1841 published his first volume of 
poems. He therea.fter became a regular contributor 
to several periodicals, and frequently published poems 
whose wit and pathos, united with a singularly en
gaging style, attracted a constantly widening circle of 
readers, but it was not until 1846-48 that he began to 
attain a national reputation. 

During these years was published the first series of 
the" Biglow Papers." a collection of political satires in 
Yankee dialect, directed mainly against slavery and 
the Mexican war. A second series appeared at the time 
of our civil war, and their effect in arousing and sus
taining public sentiment in opposition to t.he cause of 
the South was very great. Although put in homely 
phrase, and giving expression in rugged earnestness to 
emotions and experience!! ostensibly of the most sim
ple-minded of people, it was at once feltthat they were 
the work of a scholar and poet of a high order. and the 
"Biglow Papers" immediately attained a reputation 
in England almost as great as they achieved here. Of 
the other literary work of Mr. Lowell, dear as many 
of his poems are to scores of thousands wherever the 
English language is spoken, these columns are hardly 
the place for even a brief mention. although the sweet
ness and beauty of his verse, with the lofty ideals of 
pure character and high endeavor, and the hatred of 
selfishness and all forms of deceit, by which it is pre
eminently distinguished, have earned for his produc· 
tions a high place in the classics of the language. 

Of his diplomatic career of three years as minister to 
Spain and eight years as minister to England, it is only 
necessary to add that he filled both offices with entire 
credit to the country, and greatly advanced the repu
tation of America and American scholarship among 
foreign people. 

••••• 
THREE and two-tenths grains make one carat; 150 

carats in one ounce of Troy weight; 1,800 carats in one 
Troy pound of 5,760 grains. 
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How to Pack Drugs and Chemlcalll COT Export. 

The following suggestions will be found of practical 
value: 

1. Salts should be put in stoppered glass bottles or 
packed in casks, if sent in large quantities. Casks 
used for hygroscopic salts should be lined with oil 
cloth or parchment paper. Salts should never be 
packed in tin boxes or in paper only. 

2. The glass stoppers of all bot.tles containing either 
liquids or dry substances should be greased with a 
little vaseline in order to avoid any difficulty in re
moving them. 

3. Parts of plants, such as leaves, roots, etc., should 
be packed in sacks, and these again in cases; very 
delicate drugs in tin boxes. Vegetable powders should 
be packed in hermetically closed glass bottles or tin 
boxes. Drugs which occupy much space should be 
pressed as much as possible before being packed, es
pecially if the shipping freight is calculated according 
to the bulk of the goods. 

4. Boxes and cases should be lined with zinc, or 
where this is too expensive a strong and good oil cloth 
will usually be sufficient. 

5. Although the utmost care is necessary in packing. 
yet packing materials such as hay, straw, etc., should 
be used as sparingly as possible, as duty has usually to 
be paid for the weight of these as well as for the goods 
themselves. 

6. Cases should be secured by iron bands, and it is 
always desirable that the weight and volume of cases 
should be as small as possible. 

7. Acids, caustic or inflammable substances must be 
packed according to the regulations of the different 
rail ways by which they are transmitted prior to ship
ment. As a rule stone bottles are best for acids and 
ammol.lia, and glass or tin vessels for volatile sub
stances. All these should be closed bycorks saturated 
with paraffine, and then wrapped in sail cloth, which, 
with the string securing it, should also be soaked in 
paraffine. 

8. Acetic acid may be safely conveyed from place to 
place in carboys of 5 to 10 gallons capacity. 

9. Liquor ammonia should never be put into iron 
vessels. 

10. Vessels containing volatile substance� should 
never be quite filled. 

11. As acids and caustic and inflammable substances 
are conveyed on the decks of sailing vessels only, the 
caRes containing them should be well closed, and the 
adrlress, mark, number, etc., be such as will resist sea 
water. 

12. Liquids should not be packed in the same case 
with dry substances. 

13. Val uable or expensive chemicals, such a.s ethereal 
oils and essences, should be packed in strong tin ves
sels and closed with corks saturated with paraffine as 
before described. 

14. The weights and measures of the country to 
which the goods are sent should always be used, to 
avoid loss and inconvenience. 

15. Besides observing these rules for packing, con
signers of goods should be thoroughly acquainted with 
the customs tariffs and regUlations of the countries to 
which they al'e sending, as pecuniary loss and incon
venience may occur from ignorance of them. For in
stance, if a case contains various sublitances, the duties 
on which are different, it is usual. in some tariffs to cal
culate the duty of the whole of the contents of the case 
or at least of the packing materials at the highest rateo 

The im portance of packing together goods upon which 
the customs tariffs are similar is self-evident from 
this. 

16. In cases of urgency small quantities of any sub
stance suitable for such transmission, e. g., quinine, 
antipyrine, salicylic acid, etc., may be sent as patterus 
without value, and thus avoid the delay caused by the 
custows office.-C. Monheim, Chem. Zeit. 

• 1., • 

Redevelopment oC ' .. hln Negatives. 

Mr. C. F. Cooke, of Wilkes barre, Pa., in an article 
received too late for insertion in the" International 

Annual," gives a formula for redevelopment of thin 
negatives, which he has used with great success, as 
follows: 

STOCK SOLUTION No. 1. 
Mercury bIchloride . .. . ... .. . . .... . .. . ............... 80 tllalns. 
Water.. ...... ................ ................ ....... 10 ounces. 

NO.2. 
Iodide pota88 .... . . ...... . . ... . . . . .. ... ....... .. . .. . . . 50 grains. 

Water ................................................ 6 ounces. 

No. 3. 
Bromide ammonium . . . .  L .............. ... .. . . . .... 50 grains. 

Water ......... .. . ..... ....... .. . . ........ .. .. .. . ... 6 ounces. 

No. 4. 
Hyposnlphlte of soda, s aturated solution, a lew drops at a time, 

tilt red precipitate is just redissolved. 

Jeitutific �mtri'lu. 
A BOAT PROPELLING AND STEERING DEVICE. 

By means of the attachments shown in the illustra
tion a boat may be driven forward or backwarrl, and 
readily steered, by foot power, or by the operating of 
a crank by hand. Affixed to each side of the stern, 
near the rear seat, is a keeper plate in which slides a 
longitudinally and horizontally slotted bar, extending 
out beyond the stern, each slide bar having a depend
ing end, in which is pivoted a paddlc.' 'rhe paddles are 
secured to the slide bars by straps, which project above 
the pivotal point, and are adapted, as shown in the 
small sectional view, to engage the depending end 

REHM &: MARX'S PADDLE DEVICE FOR BOATS. 

of a plate held to slide on the slide bar, by which 
the pa.ddles are adjusted to move the boat for
ward or backward. When the plates are adjusted 
as shown in the large view, their depending ends 
are in the rear of the stops of the paddles, which 
will thus be held in a vertical position to push 
the boat ahead as they are moved backward, the pad· 
dies turning up edgewise as they are drawn forward. 
but when the depending ends of the plates are in front 
of the paddle stops, as shown in the sectional view, 
the paddle will operate to force the boat backward. 
Each adjusting plate has, near its forward end, lugs, in 
which a lever is pivoted within convenient reach, and 
by means of which the plate may be readily moved 
forward or backward upon the slide bar, and secured 
in place to hold the paddles in proper position for the 
forward or backward movement of the boat, or to pre
vent one of them from being operated at all, the latter 
feature affording great facility in steering the boat. 

The front ends of the slide bars are pivotally con
nected by pitmen with the cranks of shafts on oppo 
site sides of the boat, the shafts being turned by 
pedals, which also turn a central shaft carrying a 
balance wheel, or the cranks may be arranged for ope
ration by hand. To insure the easy working of the 
slide bars, rollers are arranged in the slots of the bars, 
by which the friction is reduced to a minimum.: 

Further information relative to this invention may 
be obtained of the patentees, Messrs. John Rehlll and 
Ferdinand A. C. Marx, Westchester Avenue and Bronx 

River, New York City. 
• ••• • 

A COMBINED PLUMB AND LEVEL. 

In this improved device, as shown in the illustration, 
the left hand figure represents a face view. with a 

GARNER &: CONNAUGHTON'S PLUMB AND LEVEL. 

raised extension. the middle figure being a central 
sectional view, while at the right is shown a modified 
construction. The sidps of the stock form straight 

First dissolve the mercury, and then add Nos. 2, 3 and edges, and at its lower end is a mortise in which plays 
4 in order. For redevelopment take of stock solution \ an inclosed plumb bob over a glass plate provided with 
one OUllce, and of water one ounce, and after thorough l graduations, visible through an opening. The bob is 
washing, proceed as in ordinary developing.-BuUetin. also visible through side glasses, through which like-
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wise Illay be seen a removably secured spirit level set 
transversely in the stock, the cord by which the bob is 
suspended being seen:across the level. A short:steady
ing rod projects into an opening in the upper part of 
the bob. to prevent its rotation and permit a limited 
swinging motion, and the bob cord extends up through 
a central recess or channel in the stock, a tubular ex
tension being also supported to slide in the stock. 
through which the cord may be passed, to be secured 
to its cap, around which the cord may be wound when 
the tube is lowered into the stock. There are guide 
lines on the stock and on the extemion, whereby the 
latter may be set accurately, and the extension has an 
arm or cross bar whose ends are in line with the 
straight edges of the stock, adapting the device for 
use on a longer surface than when the extenRiou tube 
is down in the stock. At one edge of the stock is a 
spirit level, and in its opposite edge is a swinging grav
ity level, the weighted pointer of which is seated in a 
mortise having glass top and side plates, the latter 
marked with graduations. In the modified construc
tion shown in the figure at the right, the recess for the 
bob cord is mortised in the face of the stock and 
covered by a glass plate, the suspension device being a 
pivoted bar having at its upper end a pointer regis· 
tering along a graduated scale. 

For further information relative to this invention, 
address the patentees, William J. Garner and Thomas 
Connaughton, Latourell Falls, Oregon. 

Production oC Copper In the United States. 

Census Bulletin, No. 96, relating to copper produc
tion in the United States, has been prepared by Mr. 
Charles Kirchhoff. special agent, under the supervision 
of Dr. David T. Day, special agent in char�e of the 
Division of Mines and Mining, of the Census Office. 
The report shows the United States to be the largest 
producer of copper in the world, its product for the 
year 1889 being 226, 055, 962 pounds, or 113,028 short tons. 

The total expenditures involved in this production 
were $12, 062.180, of which there was paid in wages, 
$6, 096,025; in salaries, $120,896; to contractors, $334,-
443 ; for materials and supplies, $4,067,970; and for 
taxes, rent, etc .• $1,442, 846, the total capital invested 
being $62,623,228. and the total employes, exclusive of 
office force, 8,721. 

The copper product of the United States was as fol
lows, in pounds, in the calendar year 18�9 : 

Arizona . . . . • . • • . • • . . . . • • • • . . . • • . • . . . . • • . . . . . . . . .  

Michigan .............. ..... ........... ........ . 
Montana . . . . . • • . • • • . . . . . . . . . . .• • . . . . . . . • . • . • • . . . .  

New Mexico .................................... . 

Colorado ..... . ............ ................... . .  

Idaho ........................ ................ .. , 
Nevada ............ .................... ........ . .  

Utah ........... " . . . . ... . . . .. .. . . .. .. .. . . . . . .  . 

California ... .................... ........... .. . .  

Wyoming ...................................... . . 
Vermont. . . . . . . . .. .. . . . . . . . . . . . .. ..... . . .. . . . .. . .  . 
Southern States ........ .. ............... . . . 
Lead smelters and refiners . . . . .. . . .......... . ... . 

Pounds. 
31,586,185 
87,455,675 
98.222,444 
3.686,137 
l,170.0[)3 

156,490 
26,420 
65,467 

151,505 
100,000 

72,000 
18,144 

3,345,44� 

Total. .. .. .. .. ... .. .................... 226,05.'5,962 

During the last ten years, Arizona and Montana have 
made wonderful progress in the mining and production 
of copper, and to· day Montana, as will be seen from 
the above statement, leads all other States in this pro· 
duction, its product exceeding that of Michigan (which 
has heretofore been the leading producer) by 10,766,769 
pounds • 

American Screws In England. 

Another industry, of an important character, is 
about to be introduced into Leeds. For some time 
past, says 11'on, the American Screw Company, of 
Providence, R. I., has had in contemplation the estab
lishment of a screw factory in this country, and circum
stances being now favorable for the enterprise, Leeds 
has been slflecterl as the industrial center offering the 
most advantageous conditions. An eligible site has 
been obtained in Leeds, viz., that of the Old Perse
verance Iron Works, in Kirkstall Road. It is proposed 
to cover the fronta�e to Kirkstall Road to the extent 
of 100 feet. and to carry the building back for 344 feet, 
with a width (over the greater part of the latter) of 80 
feet. When the time for extension arrives a rluplicate 
of this building will be erected; and when this has 
been done. the two buildings running backward from 
the road will be separated by a yard 40 feet in width. 

The screws manufactured will be exclusively of the 
kind used by joiners and carpenters. and they will be 
of the English pattern. The machinery for the factory 
will come from America, and be adaptpd to the require
ments of the trade in this country. The screws are 
packed in 'paper boxes, and theRe, together with the 
necessary labels and trade marks, will at the outset be 
procured from English firms ; but the company intend 
eventually to make the boxes on their own premises, 
and will, in all pr.bability, print the labels and tradl;l 
marks there likewise. The finished wire used in the 
manufacture of the screws will also at the start be ob
tained elsewhere; but the scheme of the company in· 
cludes the construction of wire mills and annealing 
furnaces alongside the �crew factory. 
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