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J titufifit Jtntritau. 
STRAINS ON RAILROAD BRIDGES. 

The Board of Rai lroad Commissioners 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 
melllbers 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 t.housand 
pages. 

The commissioners were moved to take this action 
by the occurrence of several accidents from defective 
bridges. On February 17, 1883, a tem porary bridge 
or trestle over Allen's Creek, on t.he Genesee Valley 
Railroad, between Rochester and Hi nsdale, gave way 
while a freight train was crossing which :esulted in the 
death of the fireman and the "evere bruising of the 
engineer. The master carpenter of the road admitted 
that he had recen tly made repai rs to the bridge, but 
that he did not understand calculati ng the resistance 
of bt'ams or trusses to strains. Oil October 22, 1883, 
an accident occurred on the Glens Fal ls branch of the 
Rl'nsselaer and Saratoga Railroad, when three persons 
Wl're ki l led and twenty-two wounded. The person in 
charge of the di vision of this road upon which the 
accident occurred decl ared that he was unable to 
calculate bridge strains, being merel y a bridge car­
penter by trade. He j udged by experience as to what 
the d ifferent members ought to be, and the strains  on 
the bridge had never been calculated by anybody. 

At Weedsport, on t h e  Southern Ct'n tral Railroad, 
February 14, 1884, a train had reaclwd the bridge over 
the Senl'ca Ri ver, when the north span gave way, and 
the engine, tencler, and two box cars were precipi­
tated into the ri ver whprl' the water was twenty-two 
feet deep. The engineer, fireman, and a brakeman 
were drowned, and the cause of the disaster was a de­
fecti ve truss. 

An analysis of the strains u pon the members of the 
bridges w here the accidents above cited occurred dIS­
closed the fact that in one case more than the break­
ing load was brou ght. u po n  beams, and that in other 
cases strains were habitually brought upon web mem­
bers, which made it a m atter of astonish ment that the 
brid ges did not give way soonl'r than they d id. 

The rai lroad com missioners fou n d  at the very incep­
tion of their investigation that ou man y of the rail­
roads of the State of New York there had been 110 
competent calculation of the �traills on the bridges for 
many years, if at all, the work rt'quiring technical ed u­
catIOn, familiarity with the theory of mechanics, and 
a considerable knowledge of mathemat.ics. 

The com missioners, therefore, req uested drawings or 
tracing'S of all the truss bridges, on all the lines, stat­
ing the location of each, and the time whl'n built, and 
full descriptions. Some com pan ies obj ected t o  this at 
first, but all finally complied, and t.he result  has been 
that railroad managers fou nd defects in many of their 
bridges of which they had no previous knowledge, and 
which might never have become known until revealed 
by some terri ble accident. In a number 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 
rlifficult, in 80me 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, admittin g  of no 
ambiguity, are alone accepted by the best enginl'ers. 
In exceptional cases complex trus8es 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 missioners. 

If the same careful investigation 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. 
George Jones, of the New York Times newspaper, 
which took place at Poland Springs, Me. , on the 12th 
iust. Mr. Jones, although for m an y years an invalid, 
reached the good old age of 80, his mind and faculties 
clear and active to the very last. He was in all re­
spects an admi rable man. H is  aspirations were plain, 
simple, and practical. As a manall'er he was un­
�qualed. He aimed to prod uce a su bstantial, reliable 
new�paper. From this objective nothing diverted his  
atten tion, and a splendid success crown ed his efforts. 
Under h is direction the Ne w York Times reached and 
maintained the highest position in the 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 cne of the most valu­

able newspaper properties in the world. George Jones 
was born in 1811, at Poultney, Vt. His father WI!.S a 
Welshman and worked at slate milling 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 came to New York i n  1831 
as a pri nter, and Jones fol lowed him soon after, and 
became a dry goods clerk. In 1841, when the New 
York Tribune was started by Greeley, young Jones 
j oi ned h i m  as manager of the publ ishing departmen t; 
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 Al bany, N. 
Y. The new business from a very hum ble begiD lling 
soon increased, and in a few years, by dint of hard 
work and perseverance, Mr. Jones was the possessor of 
a fe w thousand dollars in ready money. In 1851, i n  
conj unction with t h e  late Henry J. Raymond, he began 
the publ ication of the New York Times, Mr. Raymond 
as editor, Mr. Jones publi8her and business manager. 
The enterprise proved successful. In 1869 Mr. Ray­
mond died, and the entire responsibi l ity of the estab­
lish ment from that time on ward fell u pon Mr. Jones. 

His successor in the direction of the paper is his son 
MI'. Gi l bert E. Jones, a young man of high character 
and su perior abi lities. Added to great wealth he in­
herits from his distinguished father many ste rling 
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. 

• I.' • 
DR. C. V. RILEY. 

Dr. O. V. Riley , entomologist of the Department of 
Agriculture, was lately made the subject of a most un­
j ust personal attack by the Ne w York Sun, on the 
alleged ground that the doctor was engaged in using 
the p u blications of the department as vehicles for ad­
vertising and sel l ing his patented devices for dest.roy­
ing insects; the impl ication being that the doctor 
had a pecuniary interest in the devicE'S from wh ich he 
derived profit, while at the same time he was receiving 
a regular salary from the government as entomologist. 

'l.'he facts are t hat Dr. Riley, in the course of his 
many efforts  to save the country from the immense 
losses annually occasion�d by destruct.ive insect.s, 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 at! to the best means of applying the protecting 
solutions to plants, it is common and natural for the 
most intelligent writers, Dr. Riley among t hem , to 
name the RBey nozzle as the distinctive thing that will 

give the best results. Now, there is no patent  U pOIl 
the device, it was given to the public freely by its 
author long ago, he derives not one penny of profit 
f rom it, and there was no occasion for the Sun's per­

sonal assault. This the Sun tacitly  admitted in a sub­
sequent n u m ber, i n  connection with a protesting Jetter 
from Dr. Riley, in which he explains  his position as 
follows: 

.. I have been officially engaged for over twenty-tbree 
Yl''1.r!l, whether as a State or government officer, in 
ongmal work h aving for its mam object the control of 
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tbe numberless insects which injuriously affect our 
agriculture. During that period I bave, either person­
ally or with the assIstance of others, made wany dis­
coveries of val ue, some of them of world-wide appl ica­
tion aud im portance, and, from a business standpoin t, 
of great money value . 

.. With pride, but without vanity, let me add that 
during all this time, w here lllany bave benefited large­
ly, and some have made fortunes out of these discove­
ries, I have not received one cent therefrolll beyond 
my legi timate salary. I have never taken a fee for in­
/orrnalion given (though often pressed to do so by 
honest and grateful benflficiaries, who saw nothi ng 
wrong in the proffer); have never attem pted to con­
trol any of these d i scoveries for my own benefit; have 
never applied for a patent on any of them ; and have 
strenuously opposed all attem pts 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 agai n, 
in 1873, for the cotton worm, the value of the arsenites 
was made known chiefly by my labors_ Vas t s u ms 
were made i n  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 p hylloxera were the basis of a vast ind ustry 
w h ich has not. yet cea sed, and which has greatl y  en­
riched some of our v ineyardists. The first applications 
from France for cuttings of such resistant stocks came 
to me, and a prominent Missouri grape grower vainly 
urged me to joi n  him in a business capacity i n  connec­
tion therewith .  

. .  So with the cyclone nozzle and the kerosene emul­
sion (one of the most effective and universal l y  used in ­
secticides). In each case large profits have been and 
are being made by those who offer them in various 
mod i fications, an d 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 w ith them. 

.. My work as a public officer has been for the public 
good. The ind ucement 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. " 

• tel . 
Internatio nal Co n::;ress of Electricians in Frankfort 

on the Main, Gerlnany. 

Iii connection with the electrical exhibition now open 
in Frankfort on the Main, an international congress of 
el ectricians wi l l  be held on the exhibition grounds 
from Septe m ber  7 to Septem ber 12, 1891. 

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

A large number of  papers will be read on various 
subjects relating" to electricity. Discussions of pro­
p08ed questions wi l l  also be had. 

Of the American electricians, Prof. Dol bear, of Col­
lege H i l l ,  Mass., w i l l  speak on Electrical Terminology, 
and Prof. Carhart, of Ann Arbor, Mich . ,  on (1) Su bsti­
tution of Dynamos for Gal van ic Batteries in telegra­
phy and (2) Regul ators for Dynamo Machines. Papers 
wil l  also be read by the following gentlemen : 

Bau mgardt, Dresden-Relations between Compressed 
A i r  and Electrici ty. 

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

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

1!'eussner, Cbarlottenburg-Material for and Con­
struction of Measuring Instruments. 

Frolich, Berlin-I. Projection of Vibrating Curves 
and Electric Acoustic Experiments. 2. Production 
and Use of Ozone. 

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

lurgy. 
Hol born, Charlottenburg�Magnetic Conditions of 

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

struments under Varying Conditions. 
Kohlrau8ch, Hanover-Tbe Best Method of Teach­

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

Relat.ive to Currents. 
Lindeck, Charlottenburg-Normal Elements. 
Lowenherz, Chariottenburg-Norlllal 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 Telegraph y. 
Mul ler, Hagen-Accumulator Switches. 
Weber, Zurich-Theory of Incandescent Lighting. 
Among t.h e subjects proposed for discussion are : 
Karei�, Vienna-l. To Prevent  Others from Listen­

ing on the same Telephone Wire. 2. To Prevent Dis-
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turbances i n  Telephone Lines through Strong C ur- contracted for being but a small  proportion of the num­
rents. R To Improve Electrical Trall�m ission i n  Tele- ber actually needed. 
graphy. The fact that this contract was m ade with an Ameri-

Penkert, BrunRwick-About Electric Cou nters. 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, can not fail to give 

Dou ble? general satisfaction. Four or five years ago it would 
••• , .. not have been possible to place such a contract i n  this 

Ne,v 'rrtals of the Sims-Edison Torpedo. 

An i nteresting trial of this torpedo, in w hich some 
improvements have been effected, was made at Wil­
lets Point, near New York City, on August 12, in the 
presence of many engi neers and officers of the navy. 
The construction of the torpedo i s  substantially the 
same as the one tried last year, which was illustrated 
and described in the SCIENTIFIC AMERICAN of J uly 
26, 1890; but on the present occasion a longer cable 
was used, so that the torpedo was adapted to a range 
of over t wo mi les. It wil l  be remembered that the 
torpedo is a cigar-shaped copper cylinder about thirty 
feet long, adapted to carry four or five bundred pounds 
of a h igh ex plosive irL its  for ward end, while about 
amidships i t  contains an e lectric m otor and steering 
device, w ith a coil of cable to be paid out as the tor­
pedo moves, and keeping it i n  constant connection 
with the shore. The torpedo is propelled by a thirty 
inch two-bladed propel ler, and is suspended about six 
feet below a yawl-l ike float, the deck of the latter 
being only about six inches out of water. 

In the recent trial the com partment for the ex­
plosi ve 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 
pi er, when it was started toward a yawl a mile off, by 
the turn of a crank on a s w itchboard , Mr. W. Scott 
Sim s  directing its course, and making it turn to e i ther 
side at wil l .  The  torpedo was sent  arou n d  the  yawl, 
and close to poles set up near it,  being evidently u nder 
perfect control, and came back at high speed to the 
starti ng point, the cable  being laid i n  a loop on the 
bottom. Mr. Sims stated that she had developp.d 32 
horse power, instead of 52, for which she was designed, 
and that her propeller h ad made 700 revolutions per 
minute i nstead of 850. Her speed was gi ven as at the 
rate of twenty miles per hour, though i t  is thought 
she can read ily run at a t wenty-two m i le 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 cond uctors, one 
affording the power and the otber connected with the 
tiller by w hich the device i s  steered . 

When the torpedo was started by the turning on of 
the current, there was at fi rst a slight Btrain on the 
cable and her nose plunged under the water se\"eral 
i nches, while the froth came t u m blin� over the stern 
in  a torrent. Then the slack ran out more easily, the 
bow came up and tbe stern d ropped as does the stern 
of such a fast boat 8S tbe Cushi ng, 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, ful l  power was 
turned on, and the sight of the shining sheet of water 
and spray as she came driving in was thrill ing. Ar­
rived near the wbarf, the bow was seen to be about  a 
foot out of water, w hile about three-fourths of the 
hull was submerged in  the foam of the wake. 

It is  evident trom trials l ike this that the Sims-Edi­
son torpedo is a highly val uable adj unct for harbor 
defense and also for naval opel'ations in general. 

A Horne Co ntract Cor Big GUllS. 

Gen .  Grant, Acting Secretary of War, in behalf of 
the government, entered into a contract on August 9 
with the Bethlebem Iron Company, of Pennsyl­
vania, for one h undred new high-power guns, in ac­
cordance with a recom mendation made some time 
si nce by the Board of O rdnance and Fortification. Of 
these twenty-five w ill be 8-inch breeeh-Ioadin�, singl e 
charge, built-up, forged steel r ifle gllns, $17,246. 55 
each; fifty to-inch guns, same pattern, $35,747. 58 each; 
twenty-five 12-i nch guns,  same pattern, $54, 473. 22 eac h .  

Under the contract the first of  the 8- i nch guns is to 
be delivered in 730 days, and the remaining twenty-four 
at  such regular i n tervals that the last one will  be de­
livered in 2.433 days "after notification of tbe ac­
ceptance of the type gun." This means nine years for 
the delivery of the twenty-five guns. The first, or type 
gun, of tbe lO-inch class is to be delivered 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 for delivery of the lO-inch 
guns. The first of the 12 inch guns is to be deli vered 
in 1 ,095 days. and tbe remaining" twenty-four at such 
regular periods that the last one shall be deli vered in 
3,194 days after tbe acceptance of  the type gun. This 
means twelve years, or a little more, for deli very of 
these gunl:!. It does not fol low, however, but that the 
guns may be completed in  far less time tban the con­
tract provides, and this is the more probable  as tbe 
next Congress is l ikely to be called on to make furth er 
appropriations for la.rge guns, the one bundred now 

countl'y,  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 i ncreased to $4,225,000, w ith 
the special provision that the prices paid should be 
such as would be • •  deemed fai r to the mauufacturer." 
The total of the bid of the Bethlehe m  Company for 
the one hundred guns was $3, 785,850; that of the two 
other competitocs for the work was, the Midvale Steel 
Company, $5,359,500, and the South Boston I ron 
Works (now established in Kentucky), $5, 1 74,312. 
Should the next Congress cal l for more big guns. 
these fi rms, perhaps re-en forced 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 demonstrati ng that i n  this specialty our 
manufacturers are en largi ng their facil i tif's to the 
standard of the foremost establish ments of England, 
Germany, and France. 

Some com ment has been made u pon the h:;5"h cost 
of these guns, coupled with the statement that they 
could be built for m uch less money and in half  the 
time at the government arsenal at West Troy. I t  
seems to  be generally  conceded that  the government 
could do the work cheaper and quicker than called for 
by the contract, but it  was man ifestly the plain i n­
tention of Congress, and in accordance with a strong 
public sen ti ment, that private enterprise should be 
enconraged in the establishment of gun plants, in or­
der that t.he available facil it ies of the country in t ime 
of need should not be limited to one or two govern­
ment gun-making shops. It wi l l  do no harm, how­
ever, if the attention of Congress is now 'so directly 
turned to the subj ect that the Watervliet arsenal w ill 
receive an adequate ap propriation for the m uch 
needed enlargement of its plan t. It will  be some 
years before our sea coast defenses and our new ships 
can be fu l ly supplied with the h eavy guns needed for 
their p roper equipment by the combined work of a 
first-class government gun facwry and a very Iibe�al 
number of contracts with  pri vate gunmakers besides. 

James Russell Lowell. 

At his Elmwood home, Cambridge, Mass. , on August 
t2, d ied James Russell Lowell, in the 73d year of his 
age, his birtbday having been February 22, 1819. He 
was of a family w hich has made a name in Massa­
ch usetts h istory and i n  connection w i th Harvard 
College, the Lowell Institute, of Boston, having been 
founded and endowed with $250,000 by one m e mver, 
and a l eading city in the State perpetuating in its name 
the memory of another member. Mr. Lowel l was grad u­
ated from Harvard Collflge in 1838, when he studied 
law two years, and was ad mitted to the bar, but d i d  
n o t  practice. I nheriting" a competence, he was a t  
li berty to follow t h e  literary p u rsuits f o r  which h e  
was inclined, a n d  i n  1841 p ublished h is  fi rst vol ume of 
poems. He therea.fter became a regular contri butor 
to several periodicals, and frequently publ ished poems 
whose wit  and pathos, united with a singularly en­
gaging style, attracted a constantly widening ci rcle of 
readers, but i t  was not until 1846-48 tbat be began to 
attain a n ational reputation.  

During thflse years was published the first series of  
the" Biglow Papers," a collection of poli tical satires i n  
Yan kee dialect, directed mainly agai nst slavery and 
the Mexican war. A second series appeared at the time 
of our civil war, and their effect in arousing and sus­
tai n ing public sentiment i n  opposition to the cause of 
the South was very great. Although put  in homely 
phrase, and giving expression in  ru gged earnestness to 
emotions and experiences ostensibly of the most sim­
ple-m inded of people, it was at once felt that they were 
thfl work of a scholar and poet of a high order, and the 
"Biglow Papers " i m mediately attained a reputation 
in England almost as great as they achieved here. Of 
the other l iterary 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 thfl  sweet­
ness and beauty of his verse, with the lofty ideals of 
p u re character and high endeavor, and tbe hatred of 
selfishness and all forms of deceit, by which it i s  pre­
eminently distinguished, have earned for his prod uc· 
tions a h igh place in the classics of the language. 

Of his diplomatic career of three years as m inister to 
Spain and eight years as minister to E ngland, it is only 
necessary to add that he fillfld both offices with entire 
credit to the country, and greatly advanced the repu­
tation of America and A merican scholarship alllong 
foreign people. 

...... 

THREE and two-tenths grains make one carat; 150 
carats in one ou nce of Troy weight i 1,800 carats in one 
Troy pound of 5,760 grains. 
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How to Pack Drugs and Chemicals for Export. 

The following suggestions will be found of practical 
val ue : 

1. Salts should be put in stoppered glass bottles or 
packed in casks, if sen t  in large quan tities. Casks 
used for hygroscopic salts should be lined with oil 
cloth or parchment paper. Salts should never be 
packed in tin boxes or i;o paper only. 

2. The glass stoppers of all bottles containing either 
l iquids or dry substances should be greased with a 
l i ttle vaseline i n  order to avoid any difficulty i n  re­
Illovi ng them. 

3. Parts of plants, such as leaves, roots, etc. , should 
be pac ked in sacks, and these again in cases ; very 
del icate drugs in  tin boxes. Vegetable powders should 
be packed in  hermetical ly closed glass bottles or tin 
boxes. D rugs which occupy m uch space should be 
pressed as m uch 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 
wil l  us ually be sufficient. 

5. Although the  u tmost care is necessary in packi ng. 
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 
themsel ves. 

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

A BOAT PROPELLING AND STEERING DEVICE. 

By m eans of the attachments shown in the  ill ustra­
tion It boat may be dr iven forward or backward, and 
readily st.eered, by foot power, or by the operating of 
a cran k by hand. Affixed to each side of the stern, 
near the rear seat, is  a keeper plate in which slides a 
longitudinally and horizontal ly slotted bar, extending 
out beyond the stern, each slide bar having a depend­
ing end, in w h i c h  is p ivoted a paddlc. · 'The paddles are 
secured to the s lide bars by straps, which project above 
the pivotal poi nt, and are adapted, as shown in  the 
small sectional view, to engage the depending end 

REHM &: MARX'S PADDLE DEVICE FOR BOATS. 

7. Acids, caustic or in flam mable s ubstances 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 
ammonia, and glass or tin vessels for volatile sub­
stances . All these should be closed by corks saturated 
with paraffine, and then wrapped in sail cloth, which, of a plate held to slide on the slide bar, by w hich 

w i th the string securing it, should also be soaked in the paddles are adj usted to move the boat for­

paraffine. ward or back ward. When the plates are adj usted 

8. Acetic acid may be safely conveyed from place to as shown in  the large view, their depending ends 

p lace in carboys of 5 to 10 gallons capacity. are in the rear of the stops of the paddles, which 

9. Liq uor ammonia should never be put into iron will th us be held in a vertical position to push 

vessels. the boat ahead as they are moved backward, the pad-

10. Vessel!! containing volatile substances should dies turning up edgewise as they are drawn for ward, 

never be quite fil led. 
but when the depending ends of the plates are in frout 

11. As acids and caus t ic and inflammable substances of the paddle stops, as shown in the sectional view, 

are conveyed on the decks of sailing vessels only, the the paddle will operate to force the boat back ward . 

cases contai ning them should be well closed, and the Each adj ust ing plate has, near its forward end, lugs, in 

add ress, mark, number, etc. , be such as will  resist sea which a lever is pivoted within convenient reach, and 

water. 
by means of which the  plate may be read i ly  moved 

12. Liquids should not be packed in the same case 
forward or backward upon the slide bar, and secured 

wi th  d ry substances. in place to hold the paddles i n  proper position for the 

13. Val uable or expensive chemicals, such as ethereal 
forward or backward movement of the boat, or to pre­

oils an d essences, should be packed in strong tin ves-
vent one of  them frOID being operated at all, the  latter 
feature afford ing great faci l ity in steeri ng the boat. 

sels and closed with corks saturated with paraffine as 
before described. 

The front ends of the slide bars are pi votally con-

14. The weights and measures of the country to 
nected by pitmen with the cranks of shafts on oppo 

which the goods are sent should always be used, to 
site sides of the boat, the shafts being t urned by 

avoid loss and inconvenience. 
pedals, which also turn a central shaft carrying a 
balance wheel ,  or the cranks may be arranged for ope· 

15.  Besides observing these rules for packing, con-
ration by hand. To insure the easy working of the  

signers of goods should be thoroughly acquainted with 
slide bars, rollers are arranged in the slots of the bars, 

the  customs tariffs and regU lations of the countries to 
by which the friction is reduced to a minimum.:  

which they al·e sending, as pecuniary loss and incon-
Further information relative to this invention m ay 

veniellce may occur from i gnorance of them. For in-
be obtained of the patentees, Messrs. John RehlD and 

stance, if  a case contains various subliltances, the  duties 
Ferdinand A. C. Marx, Westchester Avenue and Bronx 

on which are different, it is usuaUn some tariffs to eal- .. River, New York City. 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 slDan quantities of any sub­
stance suitable for such transmission, e. g. , quinine, 
anti pyrine, salicylic acid, etc. ,  may be sent as patterlls 
without val ue, and thus avoid the delay caused by the 
customs office.-C. Monheim, Ohern. Zeit. 

. 1 . , . 

Redevelopment of '.I'hl n  Negatives. 

Mr. C. F. Cooke, of Wil kes barre, Pa. , in an article 
received too late for insertion in the " In ternational 
Ann ual ,"  gives a formula for redevelopment of thin 
n egatives, which he has used with great success, as 
fol lows : 

STOCK SOLUTION No. 1.  

Mercury bIchloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 �alns . 
Water • • • • . • • • . • •  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 ounces. 

No. 2. 
Iodide potass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 grains . 
Water. . . . • . . .  • • • • .  . • • .  . . . . . . •  . . . . . . . . . . . . .  . . • . . . . . . . .  6 ounces. 

No. 3. 
Bromide ammonium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 grains . 
Water . . . . . . . . . . . .  • • . • • • • • • • • •  . . . . . . . . . . . . . . . . . . . . . .  6 ounces. 

No. 4. 
Hyposnlphlte of sod .. , saturated solution, a lew drops at a time, 

tJII red precipitate is just redissolved. 

A COMBINED PLUMB AND LEVEL. 

In this im proved device, as shown in the i l l ustration, 
the left hand figure represents a face view, with a 

GARNER &: CONNAUGHTON'S PLUMB AND LEVEL. 

raised extension, the m iddle figure being a central 
sectional view,  wh ile 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 i s  a mortise i n  w h ich plays 
4 in order. For redevelopment take of stock solution I an inclosed p lumb bob over a glass plate provided with 
one ounce, and of water one ounce, and after thorough I grad uations, visible th rough an open ing. The bob is 
washing, proceed as in ordinary developing.-Bulletin. also visible through side glasses, through which like-

[AUGUST 2 2, 1 89 1 .  
wise lDay 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 l imited 
swinging motion, and the bob cord extends u p  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 extension, whereby the 
latter may be set accurately, and the extension has an 
arID or cross bar w hose ends are in l ine with the 
straight edges of the stock, adapting the device for 
use on a longer surface than when the extenRioll tube 
is  down in the stock. At one edge of the stock is a 
spirit level, and in its opposit e edge is a swinging grav­
ity level ,  the weighted poi nter of which is seated in a 
mortise having glass top and side plates, the latter 
marked with grad uations. 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 
pi voted bar having at its u p per end a pointer regis­
ter ing along a grad uated scale. 

For further i n formation rela t i ve to this invention, 
address the patentees, Wil liam J .  Garner and Thomas 
Connaughton, Latoure l l  Falls, Oregon. 

Production of Copper in tile U nitcd States. 

Census Bulletin, No. 96, relating to copper produc­
tion in the U nited States, has been pre pared by Mr. 
Charles Kirchh off, special agent, under the su pervision 
o f  D r. David T. Day, special agent in charge of the 
Division of Mines and Mining, of the Census Office. 
The report shows the United States to be the largest 
prod ucer of copper in  the world, its prod uct for the 
year 1889 being 226,055, 962 pounds, or 1 13, 028 short tons. 
The total expenditures involved in  this prod uction 
were $12,062,180, of wh ich there was paid in wages, 
$6, 096,025 ; in salaries, $120, 896 ; to con tractors, $334, -
443 ; for materials and sup plies, $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 Uni ted States was as fol­
lows, in pounds, in the calendar year 1889 : 

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

Michigan . . . . . . . . . . . . . . . . . . . . • . . • • • . • • • . . . • . . . . •  

Montana . . . . . . • . . . • . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  

New Mexico . . . . . • • • . . . . . . . . . . . . • • . • . . . • . . . . . . . • .  

Colorado . . . • . . . . . • . . . . . • . • • • • . . . . . . . . • . . . . • . . . .  

Idaho . . . . . . . . . . . . • . • • . . . . • • • • . • . . . . . . . . . . . . • • . . . 

Nevada . . . . . . . . . . . . • . . . . . . . . • . . • • . . . . . . . . . . . • • . . .  

Utah • . • • . . • • . . .  , " . . .  • . •  . . . . • •  . . • . . . • . . . . . . . .  

California . . . . . . . . . . • . • . . . . . . • . . • . . . • . . . . . . . . . . .  

Wyoming . . . . . . • • . • • . • . • • • • • . . • . . . . . • . . . • . . . . . • . •  

Vermont . . . . . . . . . . • . . . . . . . . . . . . . . • • • • . . . • . . . . . . . . . 

Southern States . . . . . . . . . . . . • . . . . . . . . . . . . . . .  

Lead smelters and reliners . . . . . . . . . . . . . . . .  . . .  . . . .  

Pounds. 

31,586, 185 
87.455,675 

98.222,444 
3,686,137 

l,170,().'j3 
IfJ6,490 

26,420 
65,467 

151,505 

100,{)()() 

72,000 
18, 144 

3,345,442 

Total . . . . . . . . . . . .  . .  • • . • . . . . . • • . . . . • . . . .  226,055,962 

During the last ten years, Arizona and Montana h ave 
m ade wonderful progress in the mining and prod uction 
of copper, and to·day Montana, as will be seen from 
the above statement, leads all other States in this pro­
d uction, its product exceeding that of Michigan (wh ich 
has heretofore been the leading producer) by 10, 766, 769 
pounds. 

American Screws i n  England. 

Another industry, of an important character, is 
about to be introduced i nto Leeds. For sO lDe time 
past, says Iron. the American Scre w Com pany, of 
Providence, R. 1. , has had in  contem plation the estab­
lishment of a screw factory in this country, and circum­
stances being now favorable for the enterprise, Leeds 
has been s!flecterl as the i n dustrial center offering the 
most advantageous conditions. An eligible sitc has 
been obtained i n  Leeds, viz. , that of the Old Perse­
verauce Iron Works, in Kirkstall Road. It is proposed 
to cover the fronta6e to Kirkstall Road to the extent 
of 100 feet, and to carry the b uilding back for 344 feet, 
with a width (over the greater part of the latter) of 80 
feet. When the time for extension arrives a d uplicate 
of this building will  be erected ; and when this has 
been done, the two bui ldings running backward from 
the road will be separated by a yard 40 feet in width. 
The scre ws manufactured wil l  be exclusively of the 
kind used by joiners and carpenters, and they wil l  be 
of the English pattern. The machi nery for the factory 
will come from America, and be adapted to the req uire­
ments of the trade in this country. The screws are 
packed in 'paper boxes, and theRe, together with the 
necessary labels and trade marks, wil l  at the outset be 
procu red from English firms ;  but  the company intend 
eventually to make the boxes on their o wn prelD ises, 
and wi l l, in  al l pr.bability, print the labels and trade 
lDarks there likewise. The finished wire used in the 
manufacture of the scre ws will also at the start be ob­
tained elsewhere ; but the scheme of the com pany in­
cludes the construction of w ire m i l ls and anneal ing 
furnaces alongside the screw factory. 
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Nature's Fireworks at Sea. 

The steamship Pathan arrived here recently from 
Japanese ports with the first cargo (938 tons) of sum­
mer tea. Capt. Roy re ports having witnessed several 
remarkable meteoric showers on the Atlantic. The 
shooting stars were of u nusual flize and brilliancy. 
Nearly all of them looked as large as Jupiter appears 
to be, and at least a dozen left in the sky bright 
flashes that lasted from ten to t,welve seconds. Some 
fe w were 80 l u m i nous that they l i t  up the ship like 
electric lights.  The rain of stars seemed to come 
from thp, v ic in ity of th e Great Bear. Its course ap­
peared to be from north to south and south-east. 

On Aug. 1,  j ust after leaving Gi braltar, the Pat-han 
ran into an electric storm, preceded by heavy sq ualls. 
The tip of every yard arm and mast was adorned 
with globes of electric fire. They j um ped from poi nt  
to point, ran u p  and down the  rigging, s l id  a long the 
stays, ascended and descended the halliards, playing 
lIuch a game of tag as Capt. Roy had never before 
seen in his  long experience in southern seas. 

• • • • • 
THE BREEDING HABITS OF THE SKATE. 

BY W:)I. p. SEAL. 
An interesting observation has recentl y been made 

in the aquaria of the Un ited States Fish Commission 
at Washington, on the common or " barndoor " skat� 
(Raia laevis), which, though not com pl ete, shows a 
very long period of gestation an d incubation. 

On November 1 last a Ein gle skate of this species was 
recei ved among a lot of fish brought from the Wood's 
B ol l  station by the commission's steamer Fish Hawk, 
on her return to Washington. The skates do not usu­
ally l i ve well in aquaria ( in small tan ks at least), but 
this one being not very large-about fi fteen inches 
from tip to ti p-ap peared to be well sati sfied with the 
condit ions, and ate with avidity, catch i n g  small fish , 
or taking them from the hand of the attendant. On 
Jan uary 16 it laid an egg, and within a few !lavs laid 
six more. It was thought at the time that a� there 
was no male present, and it had been in the aquar ium 
two months and a half, there waR  small probability of  
the  eggs be ing  fertilized. It  was with considerable as­
tonishment, therefore, that on May 12 the attendant, 
Robert Tunbers, a very observing man, found that 
they were undergoing development, and that by hold­
ing them up to the l ight the youn g  skates could be 
plainly seen movi ng'about. The accompanying sketch 
by Mr. H. E . Bal d win, a d raughtsman of the commis­
sion, gives a very satisfactory view of the young skate 
at this period. 

To make the drawing it was n ecessary to open an 
egg, and this was done by cutting i t  open on three 
sides, leaving one side to act as a hinge.  The shell 
was fi l led with a thin but somewhat viscid fluid, in which 
the little skate moved freely about while the drawing 
was bein g  m ade. W hen the picture was finished the 
egg was closed u p  and replaced i n  the aquari um. More 
than two weeks after this the little fish thus rudely 
disturbed. i n  the interests of science, was found to be 
sti l l  ali ve and appare n tly not at all t he worse for it. 
It �eelll s  i m possible that the salt water should not 
have found  i ts way into tbe egg through the open­
ing, and yet, . on the  other hand, the pressure may 
have seal ed it u p  very tightly. At this poi n t  the egg 
disappeared , and a vel'Y interesting observation was 
brought to a close. 

The  h atching of the remaining eggs was awaited 
with the greatest i nterest. Another misfortune await­
ed, however, for before the absence of any of them was 
noticed t.hey had all mysteriously disappeared l ike the 
first one. 

This was a very great disappointment, of course, and 
a solu tion of the mystery was sought, but no trace of 
them was ever found . It was surmised, however, that 
as they had been traniferred to an aq uari um wh ich 
had no cover over it, they were pul led out by the 
rats infesting the place and 

�titntifit �tutritnu. 
with the em pty shells, which are quite common among 
the sea weeds and drift. 

IMPROVEMENTS IN ELEVATORS. 

The accompanyi ng i l lustration represents various 
novel features of construction relative to elevator doors 
and means for operating them, a brake and safety de­
vice�, and other attachments, appl icable to both freight 
and pasRenger elevators, and forming the subject of 
several patents in the United States and foreign coun­
tries, Mr. William N. Anderson, of San Rafael,  Cal . ,  

ANDERSON'S IMPROVED ELEVATOR. 

being the inventor. The doors of the shaft openings are 
automatical ly  opened and closed , so that there will be 
no d raught in the well shaft, by  the movement of the 
elevator car, which is raised by a cable attached to the 
top of the car frame and con nected with a winding 
drum in the usual way. The car floor and top carries 
mechanism for operating the doors, wb ich have on 
their under sides tranllverse stri ps aligning with the 
side posts, to form when the doors are open a continu­
ous guide for the car. A cord affixed to the inner edge 
of  each door extends over a suitable pUl ley. and carries 
at its outer end a weight or  cou n terbalance, that tbe 
doors may be easi ly operated. Each door also has at  
one end a depend ing segmental rack meshing with one 
of two pinions depending in hangers from a floor joist 
across each entrance to the elevator well. the othe r 
pinion engaging toothed racks fixed to the top of the 
elevator car frame. The floor j oist also has vertical 
slots in  its inner side aligning with the racks on the 
top of the car frame. and with racks attached to the 
bottom of  the frame, and en gaging one of the sets 
of  pinions, these slots being normally held closed by a 
E pring-pressed plate, to prevent any d raught through 
such opening, one of the doors also having an overlap­
pi ng flange. that the elevator shaft may be at all times 
closed tightly, to prevent any upward draught of air. 

l I S 
of the operator, the brake shoes are arranged to eBgage 
the sides of the posts or guide ways of the elevator 
shaft. Each of the shoes consists of a block of rubber 
or other suitable elastic material .  inclosed except on 
its face by a metall ic casing, while the back of the casing 
is acted upon by eccentrics on a shaft on the u nder 
side of the carriage, a gear wheel on this shaft mesh i n g  
w ith a segmental gear wheel o n  a weighted lever nor­
mally held by a catch in an inoperative position. A 
governor on the elevator carriage has a belt connection 
with a spring-pressed friction wheel traveling on one 
of the guide posts of the sha.ft, and the stem of the 
go vernor presses upon a pivoted lever connected with 
the catch holding the weighted lever adapted to ope­
rate the brake shoe, any too rapid descent of the 
elevator car causing the governor to release the catch 
and thus apply the brakes. A cord from the brake­
operating lever also extends to the inside of the car, 
whereby the. brakes may be readily operated by the 
occupant. 

Among the other i mprovements provided for are the 
use of corrugated metal doors, the corrugations of one 
plate intersecting t hose of the other, the doors when 
open resting in recesses of the side posts, on one of 
which is a vertical rod havi ng at its u pper end a 
pivoted catch to engage and hold open the door, the 
catch being normally pressed by a spring on the rod, 
and the spring being secured to a latch projecting i n  
th� path of a block pressed outward from t h e  cage b y  
a spring. T h e  doors are t.hus allowed t o  drop, i n  
accordance with a different construction, i n  which 
pinions connected with the segmental gear are engaged 
by sliding racks secured to sliding bars moving ver­
tically in a raceway secured to one of the side posts 
of t.he elevator well. The racks move simultaneously 
in opposite directions, serving either to open or close 
the doors according to the direction in which the cage 
is moving, and each rack-carrying bar having on its 
back side a projecting block with pins adapted to 
engage cam -shaped hookR pivoted in the raceway. 
The books are reversed for opposite bars, and are 
adapted to engage latches on the elevator cage, the 
latch being pivoted to the free end of bent arms and 
normally pressed forward by a spring. The latch 
carries on one side a roller adapted to engage rounded 
steps on the raceway, the pressure releasing the latches 
from the blocks so that the cage may move o n  without 
straining the mechanism, the eoteps being located on 
the raceway at a point opposite the blocks when the 
doors are in either a wide open or closed position. A 
gear wheel connected with one of the door racks has a 
loosely mounted drum within which is a ratchet wh eel 
engaged by a spring-pressed pawl, the drum bei n g  
encircled by a strap s o  that pressure can b e  brought o n  
i t  t o  prevent the doors from slamming. A modified 
form of gearing is provided for use in cases where the 
elevator well is  loca ted against the wall of a build mg, 
the mechanism in each case being designed to work 
with a min imum of friction, whi le  always keeping the 
elevator shaft closed against draughts. 

Log Hauling Devices. 

The inclined and horizon tal log han I in operation'at 
the Hudson River Pulp and Paper Company's mills, at 
Pal mer's Fall�, N. Y . •  consists of an endless dptached 
chain, running in  a recess at the bottom of a trough, 
having special l inks with log teeth every five feet and 
passing over sprocket wheels whose cen ters are 200 
feet apart. The head wheel is 25 feet above the foot 
wheel. The water end of the chain swingll, and can 
be raised or lowered by means of a small winch to 
suit the depth of the water. The logs are floated to 
the haul-up, and as they come around the foot wheel 
are caught on the teeth of the chain and carried up 
the incl ine at  the  rate of 125 feet a minute. On arriv­
ing at the top they are discharged into a horizontal 
log haul, having head and foot wheels nearly 600 feet 

apart, the whole being simi­
larly constructed to the in­
clined haul. The return chain 
is supported by toothed idlers. 
A deflecting piece is placed 
across the h orizon tal convey­
or, by which the logs elevated 
by the chain are thrown out 
of the trough and rolled over 
the side upon long skids. 

carried off into their holes to 
be eaten. As the eggs, owing 
to the air forced into the wa­
ter, sometimes became so cov­
ered with tbe globules as to 
become b uoyant and float to 
the 6urface, this seeills to be 
a reasonable conclusion, espe­
cial l y  as the rats are known 
to capture fisb, snails, etc., 
from the tanks when oppor­
tunity offers. EGG OF THE SKATE (RAIA LAEVIS) SHOWING EMBRYO. 

The outfit has dispensed 
with the use of eight or ten 
double teams and as many 

O n  the 16th of June, when 
the eggs were last noticed by the writer, the hatching 
was apparently st.i l l  some time off. It is possible  that 
the period covered from the laying of the eggs to their 
disappearance may not represent a normal !levelop­
ment, but there may have been a retardation from 
some cause. It appears that but little is known of 
the habits of the skates. 

Vinal Edwards, an observing collector of the United 
States Fish Commi ssion at Wood's Holl, Mass. , has 
foun d  skates' eggs in great n umbers on sand bars, at 
low tide. all standing u pright, with one end buried in 
the sand. Those who visit the sea shores are familiar 

As the car ascends, the racks fixed to the top of its 
frame engage one of the pinions in hangers from the 
floor joist above, this pinion meshing with the other, 
and that with the segmental rack to raise the doors, 
which are closed, as the car continues u pward, by the 
racks attached to the bottom of the frame engaging 
the pinions and actuating the segmental rack. The 
operation is reversed at! the car descends, thl' doors 
being left closed in each case. 

In the improved brake, which is designed to auto­
matically stop the car when it exceeds a normal rate 
of speed, while heing at all times under the full control 

men, and takes out logs as 
fast as they come down, preventing the accumulation 
that resultl'd under former meth ods. Some of the 
logs measure 30 inches in diameter and from 40 to 50 
feet in length. The average is about three to the 
hundred feet. The power required is small, a 25 h orse 
power engine being ample for the work at the pulp 
mill. 

To polish deer horns. scrub them with a brush and 
sand to take off the d irt and loose fiber, then polish 
with ronge and rotten stone and a cloth, and varnish 
with copal varnish. 
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TESTS OF MAGAZINE SMALL ARMS. 

During the past three weeks a board of army officers, 
composed of Lieutenant-Colonel Robert H. Hal l ,  6th 
Infantry, presiden t ;  Major George W. McKee, Ord­
nance Departmen t ; Major Henry B. Freeman, 16th 
Infantry ; Captain Stanhope E. Blunt,  Ordnance De­
part meut,  recorder ; and Captain George S.  Anderson, 
6th Cavalry, have been in  dai ly  session at Governor's 
Island, in this harbor, testing a n u m ber uf magazine 
gu ns. 

The Board was con stituted last winter, and is re­
q u i red to recom mend to the War Department of the 
army a suitable breech act ion and magazine system for 
rifles and carbines.  Before ordering the Board , the de­
partment had decided u pon the cal i ber of the proposed 
rifle, fixing it  at 0 '30 i nch, i n stead of 0 '45 i n ch ,  the old 
standard . It  had also settled u pon the lengt h  of bar­
rel, the  twist of the r ifling, the num bel' and form of 
the grooves, and the d i m ensions of the ch amber, cor­
responding,  of course, to the cartridge which had been 
adopted, l eav ing for the:determination of the board only 
the Relection of the  best magazine and breech system 
adapted to the selected barrel and cartridge. This cart­
ridge, which is i l l u st rated in the accom panying engrav­
ing, has a bott le-necked shell, and, when loaded. is 3 '09 
inches long. The bullet is 0 -309 inch in greatest dia­
m eter, about the sam e  as H n  ordinary l ead penci l ,  
and has th ree grooves or  cann ul u ri"s for  the  lubricant ; 
th is  method of carrying the  l u bricant ,  usual in the 0 '45 
or larger cal ibers, was abandoned by all foreign ser­
vices i n  their new small  cal iber guns, b u t  has been re­
tained in our experimental army cartridge, and with 
very successfu l  results. 

The new bul let  is a compound one, hardened lead 
incased in a jacket of copper. The substitution of this  
tor the old lead bullet is rendered necessary by the 
vastly increased velocity now given to the ball and the 
rapid twist ,  one turn in  nine and one-half i nches of the 
rifling. A lead bul let  would be driven th rough the 
bore, stri pping without tak ing  the grooves ; the jack­
eted bul let  takes them steadily. Foreign countries 
have selected for jackets not on l y  copper, but nickel, 
German silver, and soft steel , W h ich will be final l y  
adopted in this coun try cannot n o w  be answered. The 
copper jackets fulfil l  a l l  the req uirements desired 
for [these present tests, b ut may not, ultimately, 
be d eemed best for war. The bullet weighs 230 
grains. The charge is 36 grains of smokeless pow­
der, which gives nearly 2,000 feet muzzle veloci ty, 
a flat trajectory, vastly i ncreased dangerous space, or 
interval covered com pletely by the bullet in 
its path through the air, and an extreme 
range of about 4, 000 yards. 

The object of the U8e of smokeless powder 
has been freq uently m isunderstood. The  
absence of smoke, the characteristic appeal­
ing most forcibly to the observer, has been 
popularly s upposed to be the end for which 
military men were striving, w hile in  fact i t  
i s  only a consequence, not at  first con tem­
plated, re8ulti ng from their efforts in other 
directions. Briefly, these may be summa­
rized as primarily  a d esire to give the soldier 
a l ighter cartridge. Hence first came a re­
duction from the 11 mm.  (0 '433 inch) 80 
general abroad to 8 mm.  (0 '315 inch) or even 
to 0 '2!:J5 inch for the caliber, thereby giving 
the �old ier  1 75 rounds of ammunition wi t h  
no  Ilreater b urden than 100 rounds o f  the 
0 '45 caliber service S pringfie ld .  

When gun powder was  used  in  these small 
bores, it  was discovered that the foul ing 
soon became excessive, impairing the accu­
racy of fire to an impermissible extent. The 
nitrate powders were then resorted to, where 
the products of combustion are ent ire ly  or 
main ly gaseous, the solid or u nconsumed 
residue being very small .  T hese overcame 
the objectionable fou l ing, gave a much su­
perior velocity, and are almust witbout 
smoke, only a slight puff being  noticeable, 
and that dissi pates almost immediately. 
They give, however, a formidable chamber 
pressure which requi res an i n c  r e a  s e d  
strength, not ouly  i n  tbe barrel ,  but in  the 
breech action of any gun using tbem . 

The smokeless powder used by the Maga­
zine Gun Board comes from Wetteren ,  Bel­
gium,  and the cartridges are loaded at 
Frankford Arsenal,  Phi ladelphia ; the pow­
der i s  sufficiently near the desi red standard 
to suffice for the tests of the Board, but  its 
use now cannot be considered as a definite adoption 
into our service. 

The Board first met last December and adopted the 
rules to govern their  tests, under which t.hey have 
since operated. These tests are applied in the en­
deavor to discover the  relative performance of the 
breech action and magazine system of various guns, 
under such conditions as might arise in service in the 
vastly diversified circumstances througbout our great 
extent of coun try, and u nder both slow, rapid ,  and 
also prolon�ed fi ri ng. No trials of the accuracy of 
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the guns are made, as accuracy is mainly influenced by 
the barrel and the cartridge, elements already de­
cided upon, and not within the province of the Board 
for d iscussion or experi ment .  

Guns are brought before the Board by the inventor 
or his representative and their  action exhibited by 
him, after a safety test of ten rounds fired by the ex­
h i bitor. The gun i s  then turned over to the Board,  and 
they only conduct the further trials. The first of the 
regular tests is  that for rapidity with acc uracy, exem­
pl ified by our 8ketc h made of the work as  it was in 
progress. The rauge is but 100 feet, the condition of 
accu racy being onl y  so far i ntrod uced as to req u i re the 
operator to bring t he piece to the  shoulder after load­
i n g. The test is in three parts, first using 20 cartridges ; 

THE NEW AMERICAN CARTRIDGE (ACTUAL SIZE). 

the magazine having been filled wi th  the cartridges i t  
wi l l  hold, the balance of  the  2 0  are  fi red from the  gun 
as a single loader, then the  m agazi ne  brought into  ac­
tion and its cartridges fired ; both the t ime and the  
number of  h its  are  entered on the record. The second 
part o f  the test is  the rapidity of fire for two minutes 
as a single loader ; the third part, the rapidity of fire, 
that is  the number of 8hots for two minutes as a maga­
zine arm only. 

The second test is for rapidity at will ; it is s imi lar 
to the precedi ng, except: that the piece is fired from 
the h i p  w i thout aim at a stop butt at short range. 
These rapidity tests are, of course, somewhat influenced 
by the dexterity of the individual manipulating the 
piece. For this purpose the Board makes use of the 
often tried services of Mr. R. T. Hare, of the National 
Armory, Springfie ld ,  and of i ts recorder, also stationed 
at the armory, and who is  well known throughout the 
army and mil it ia  as the author of the m anual on rifle 
practice governing in the army and in the National 
Guard of many States as well. Men more expert than 
these two i n  the handling and use of small arms it  
would be difficu I t to find. 

Following the rapi dity tests come those for endur­
ance-500 rounds without cleaning as a magazine gun 
and 100 a,l a s ingle loader, keeping the magazine loaded 
during the latter firing and examining at its conclusion 

THE ' AUSTRIAN cMANNLICHER) MAGAZINE RIFLE. 

THE NEW ENGLISH MAGAZINE RIFLE. 

THE GERMAN MAGAZINE RIFLE-MODEL OF 1888. 

the effect upon the cartrid ges thus he ld in reserve. Iu 
the endurance test, to rel ieve the mani pulator of t h e  
g u n ,  i t  i s  fired from a fixed rest i n  w h i c h  it  i s  securely 
held, but the b reech action is  operated by the firer and 
the com parative ease of movement noted . Every fifty 
shots the piece i s  removed frOIll the rest and the barrel 
cooled by running a stream of water th ron gh t he bore, 
care being exercised not to get any water u pon the 
bolt or into the magazine. 

Then comes the dust test. Th is  is  i ntended to sub­
ject the piece to the same dusting it would receive if  
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carried b y  the  soldier in a march across the alkali  
deserts of Arizona or Utah or the sage brush prairies 
of Montana or Wyoming. Members of the Board told 
our correspondent they had frequently been compelled 
to tramp for hours through such clouds of d ust that 
the heads of the lead€rs of a six-mule team could be 
but vaguely seen from the wagons, and that the dust 
was so fine and penetrating that the soldiers' guns and 
every garment Boon became coated with it.  The arti­
ficial production of a similar experience for an arm 
that might be adopted for mili tary service in our 
country i s  manifest ly  a very pertinent trial, and one 
necessary for the formation of a trustworthy j udgment 
of the arm. This is  accompl ished by placing the rifle 
on a shelf of the closed box shown in our engravi ng, so 
that the breech mechanism, which is closed,  shal l be 
opposite the mouth of the bel lows : fine sand is then 
permitted to fal l  slowly acroRs the blast of air, which 
thereby, i n  t wo minutes, the  t ime of the  test, dr ives 
the sand into any open joi n ts, or into the depth o r  tHe 
mechanism i f  it  is m uch ex posed, 

The gun is then rem oved and wi ped careful ly  with 
the  bare hand only, also blown into and cleaned j ust 
as a soldier, who sudde n l y  goes i n to action, would do 
with a gun he had carried on a d usty march. The 
piece is  then fired 20 shots. This  test i s  then repeated, 
the  magazine bei ng charged before exposing the gun 
to the dust ; the cartridges and the gun are then w iped 
as before and the gun again fired 20 roun ds. The 
dust test, w hile certainiy a fair one, is a severe 
trial to many guns. Any l i ttle pockets hold the d ust 
and p revent smooth action of the m echanism, even in 
some cases that have come before the Board so com­
pletely clogging the action as to tem porari l y  disable 
the gun and make necessary i ts entire d ismounting at 
leisure. 

The next test is that for defective cartridge8. This  
is devised to exhibit the effect on  the breech and 
magazine system of the blowing off of a cartridge 
head. an accident w hich, while not freq uent, is by no 
means unknown. T�le cartridge h ead is first gi ven 
two cross cuts on the head to nearly the thickness of 
the metal and the cartridge so placed in the chamber 
that the cuts shall fal l n ear or u nder the extractor. 
One engraving shows this test in prosecut ion, the  gun 
being on the fixed rest and fired by a lanyard-a wise 
precaution, as the bolt is sometimes violen tly opened, 
or parts broken. A second defective cartridge is also 
fired which has been cut at intervals around the rim. 
The effect i8 very s i milar to that of the first. 

Rifles that pass successfully through these 
trials are subjected to the su pplementary 
tests, the first a com bination of the d ust 
and defective cartridge tri als and the sec­
ond the rust test. The first page engraving 
shows the latter, the operatol' being in the 
act of placing the gun, which has fi rst been 
carefully and thoroughly cleaned - of all oil 
or foul ing with a bat.h of sal-ammoniac. It  
i s  then removed, left  for two days in a warm 
dry atmosphere, when the condi tion of the 
mechanism is examined and the gun fired 
twenty shots. This test is i ntended to pro­
duce artificially the condition to which a 
gun might be brought that had been inad­
vertently left outside the soldiers' tent dur­
ing an all-night rain. 

Other tests are also applied, especially to 
guns with  tubular magazines, and to any 
other guns whenever the Board deems it 
necessary to aid in  forming their  j U dgm ent. 

Shortly after it was convened the Board 
instituted steps to procure from abroad sam· 
pIes of the magazine guns which hali recent­
ly been adopted in foreign armies. These 
have been presented to our governm ent, and 
the new weapons of England, Denmark, 
Germany, Austria, Belgium, and Portugal 
bave already been thoroughl y  tested by the 
Board, whi le  those of Switzerland, Japan,  
Ru ssia , and Italy w ill soon be subjected to 
trial , France was un willing to have her gun 
subjected to trial. 

A8 yet but  few guns of our own invent­
ors have been b rough t forward, though from 
the extensive correspo ndence of the Board, 
some are anticipated at an early day. The 
radical reduction of bore, the use of a long 
and slender cartridge and the increased 
strength of breech action necessitated by 
the  em ployment of smokeless powder have 
all operated to so com pl icate the problem as 

tu requi re more t ime than first i magiued for its solution. 
The Board, actin g  under instructions of the War 

Department, have assured all inventors that they will 
be granted ample time and their work careful ly exam­
ined, even if its production is delayed. The Ordnance 
Department, too, sel l s  inventors cal i ber 30 barrels for 
guns and smokeless po wder caliber 30 cartridges for 
their  prel iminary trials, or if they prefer it caliber 31) 
bul lets and primed shells. A number have availed 
themselves of these opportunities, and presumabl y  
"vill, a t  a later date, bring forward guns for trial. 
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Of those foreign guns already tested by the Board, 

cuts are herew i t h  sho wn of the Lee-S peed of England, 
the infantry rifle of Germany and the Mannlicher of 
Au!<tria. The first of these, t he Lee-Speed, is  a modifi­
cation of the Lee of this country. It was sent to our 
government w i t h  a supply of  cartridges for its use. 
The caliber of the gun i s  0 303 inch ; the bul let is of 
lead, nickel jacketed. and w eighs 216 grains. It is  thus 
of sligh tly greater diameter but of less length and 
weight than the new American bullet. The powder 
charge is i ntended to be Maxi m's smokeless cord i te, 
from w h ich a velocity of 2, 250 feet is a ntici pated. The 
d rawing shows the magazine-which when full holds 
eight cartridge�-partly Amptied and a cartridge ready 
to be pushed by the bol t into the chamber. The 
magazine  i s  of  sheet metal an d  i s  of the semi-detach ­
a b l e  type, bei ng secured to the lo wer b a n d  by a chai n.  
I t  can o n l y  be charged with sin gle cartridges, a n  opera­
tion which req ui res some time, but holdi n g  the large 
n umber of eight, permits of a very rapid fire for that 
n u m ber of  shots. In mod i fying the Lee the English in­
trod uced man y l ittle refinements which promised well 
on paper, but,which use in the:field i n  the sold i e r's hands 
h as not j ustified. A second sam ple, retu rn i n g, it  is 
understood, more nearly to the s i m pl icity of the Lee 
itself, is  now bei ng prepared by the E nglish authori­
ties. In this country t h e  Lees themselves are, it is be­
lie ved , adapting two of t h e i r  gouns to the American 30 
cal iber cartridge, and these guns will  soon come before 
the Boa rd, which is anxious to study and try them. 

l'h e  German i n fantry rifle, termed model of 1888, is 
of 0'3 1 1  cal i ber and has a fixed magazi ne. The cart­
rid ges are carried b y  the soldier in light metal 
chargers, which are introdu ced bodi l y  i n to the maga­
zine and form an essen tial feature of its mechanism.  
Each holds fi ve cartridges, and after they are fi red 
fal ls  to the groun d  th rough a cut in the magazine box, 
perm itt.ing the i ntroduction o f  a seco n d  charger w i t h  
i ts l o t  of fi v e  cartridges. U n like t h e  Lee, which can 
be used either as a single loader or m agazine gun, or 
as the former w i t h  e i g h t  cartridges in t h e  magaz i ne 
i n  reserve, the German weapon, havin g  no cut-off, is a 
magaz i n e  arm p u re an d sim ple, being only intended 
for that class of fire. Fortunately the m agazine can 
be quickly recharged, yet the sold ier cann ot tell when 
h e  will be compelled to perform that operation, nor 
whether he has fi ve cartridges or only one i mmediately 
on hand for rapi d  fi re. * 

Both the Lee-Speed and the German weapons are 
bolt guns, the bol t havi n g  a forward and back motion, 
and also one of  rotation by which it is  locked in posi­
tion, but the new Austrian arm, the Man n licher, t pos­
sesses the peculiarit.y of direct action only, a fall­
ing block locking the gun when the bolt is pushed for­
ward. This  feature, which eli minates one motion of 
the load i n g, also perm its fire for the contents of the 
magazine to be maintained directly from the shoulder 
wit hout lo wering the piece d u ring the operation of 
loading. A very rapid fire for these cartridges there­
fore results. 

The i nventors of the Krag-Jorgensen gun, adopted 
By Denmark, are preparin g  an arm of 0 '30 caliber ar­
ranged for the A merican cartridge. As the resul ts of 
the trial of the Deu mark g u n  itsel f at Springfiel d last 
spring were quite encouraging, m uch is antici pated in 
this expected weapon. Several other guns are also in 
course of elaboration abroad, which will soon come 
before the Boar d .  But the Board looks mainly to the 
well known inge n u ity of American i n ventors, a n d  
"opes before winter t o  b e  tes ting t h e  product o f  thei r  
labors, a n d  to discover thereby a weapon superior to 
those of all foreign armies. Both the Board and the 
Ord nance Department of the army express the great­
est desire to aid as far as practicable native talent, and 
inventors can freel y turn to the Board for suggestions 
or information concern i n g  the pending work and the 
prospects for a successful termination of their joint 
labors. 

Trials of guns on hand were completed last week, 
and the Board has adj ourned to meet at the Arm y 
B u i l d i ng in this  ci ty, on September 15, when tests wi l l  
b e  resumed. In the interval, a n y  correspondence 
should be addressed to the Recorder, at the National 
Armory, Springfield, Mass. 

... . . . .. 
superstition. 

Superstition, like prej udice, is impervious to logic, 
and n o  argu lIlent addressed to the reason has any ef­
fect u pon its power or prevalence. Why is thirteen an 
unlucky n u m ber ? What possible con nelltion has the 
assemblage of thirteen persons at dinner w ith the 
d eath of any one of them d uring the ensuing year ? If 
fo u rteen d i n e d  together, there is certa inly a greater 
chance t hat one of them would pass away within the 
twelvemonth than if  one less sat at the table, and yet 
this is  not the common esti mate. There is  not a house­
keeper i n  t h i s  city who would seat th irteen at her table 
without a feel i n g  of regret, and the great m ajority 

* This gun is fully described in the SCI�N'l'IFIC AlIERICAN S�-
J;;;:-;;E}{T. 

No. 783, January 3;1891. 

t This gun i. described in SCIENTIFIC AMERICAN SUPPLEMENT. No. 798, 
April 18, 1891. The Engl ish, French and German rilles were Illustrated 

in Scn:NTIFIC AMERlCAN. November 22, 1890. 
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would not entertain a com pany comp0l'led of that n u m- seas," and the slow mail a month or two later brought 
ber for any conside ration whatever. a n  account of s uch u pheavals or disaster, the skill of 

We recall an instance where a family given to a the observer was firmly established. S u re enough, the 
l i beral hospitality had a dining table which seated volume stood the test in a most remarkable manner. 
� i x  on e i ther side and one at each end. Once every Out of twenty-three actual " shakes " in some part of 
week a d i n ner was given to which twelve guests were the world, twenty were predicted in the book at the 
in vited, the host and hostess occupying the other seats. correspol'l.d ing date. Out of seventeen fierce stormtl, 
If one of the persons i n  v i ted sent a regret a substi t ute notable for the damage they had caused on land or sea, 
was sought for and sec u red if possible. B u t  fail ing in fifteen had been predicted. The old man closed his 
this, a youn g  woman, a poor relative with pleasant book with an ai r of tri umph, and the veteran editor 
manners, living in the family,  took the vacant chair, uttered bis  mild rebuke of our i ncre d ulity. 
and was supported i n  the house for no other purpose We remem bered the saying of an old scientist who 
than to meet this possible need_ There have been ridiculed the faith in d reams, and was asked i f  none of 
..  Thirteen C lubs " organized to relieve the n u m ber of his ever came true. He answered that i n  a long life he 
its reputation, but they have utterly failed of their had waked with the re membrance of over 30, 000 d reams. 
object. We cannot find that those who thus braved Of these only five came true, and the connection t here­
the common s u perstition were cut short in their days fore fai led for want of evidence. It occurred to us to 
on this acco u n t. But people cannot insure themsel ves test the book on i ts o t h e r  side, and see h o w  many pre­
against the fatal blow, even by a display of un usual dictions had been made that had n o  cou nterpart i n  his­
courage, and the ranks of the thirteen were broken tory. So we sei zed the volume, and fort i fyi u g  o u r­
sooner or later by the assault which none can success- , selves behind a desk, we turned its pages. O u r  sus­
fully resist. picions were fully verified. There was hardly a day in 

There are scores of superstitions connected with the the whole year in which some atmospheric distu rbance 
moon and its p h ases. The effect of the " changes " on was not pl ainly predicted, so that a d isaster could 
the weather is a matter of al most universal belief, hardly come a.miss to the plethoric volume. I f  twenty 
al though t h e  most renowned of o u r  scien tists have of the twen ty-th ree actual earth q uakes fou n d  a herald­
agreed with D r_ Ick and the celebrated D r. Lard ner i n g  in the book, there were at l east 300.herald ings that 
that " there is not the slightest observable d e pendence had no actual fol l o w i ng. If fi fteen of the seven teen 
between them. " There is  probably not a person in the storms were of previous record, there w ere ten t i mes 
country who would not, i f  he had his choice, prefer t.hat n u mber bespoken i n  the book that put in no ap­
to catch the fi rst glim pse of the n e w  satellite over his pearanee. The cred i t  of t h e  prophet went down to 
righ t shoulder, while large n u m bers are rendered quite zero u nder that exposure. It i s  the exceptional coinci­
m iserable if they happen to see t h e  narrow crescen t  on dences that give birth to the prevalent s uperstitions 
its fi rst appearance over their sinister side. The prev and keep them alive i n  the popular fai th .-.A mel'ican 
alent im pression that Fri day is an unlucky day regu- .Analyst. 
lates in many respects the business of the world. Those • , • , • 

who are read y to assert that they have n o  feeli n g  what- The Codfishlng Banks of Bristol Bay, Alaska. 

ever on the s u bject are very careful in solicitation of From the prel i m i nary report of Lieutenan t-Com ­
patronage for an y n e w  enterprise, or in choosing the m ander Z. L. Tanner, U.S. N. , given in the B u l letin 
date for an entertai nment or a marriage, not to run of the Un ited Sta.tes Fish Com mission, we learn that 
counter to this popular fallacy_ the cod fish banks of B ristol Bay exten d  from U n i mak 

Some years ago an E nglish shi powner, finding that Pass, along the Bering Sea shores of the island of that 
none of his vessels could get off to sea on Friday, owing name and th e  Al aska Pen i nsula, to Cape C hich a gof, 
to t h e  feel ing among the !lailors, determined to cure and thence to the K ul ukak Ground and the vicinity of 
the mad ness if he could. He therefore laid the keel of Cape Newen ham. 
a vessel on Friday, made every con tract concern ing the I Slime Ban k extends from Northwest Cape of Uni lUak 
construction on Friday, and launched the craft on the to the vicinity of Am�k Island, em�raci.ng depths fl'Om 
unlucky day. He christened the sh i p  with this name 20 to 50 fathoms. It IS about 85 miles I n  length , 17  in 
and found an old sea capt.ain called Friday whom h� average width, and covers an area of 1,445 sq uare 
made master for her first voyage. She was loaded for miles. 
a n  East India port, and after great d ifficul ty in secur- The bank received its name from the fishermen on 
ing a crew she sai led on a given Friday for her desti n a- accou ll t of the number of med usal or jelly fishes found 
tion.  She was never spoken or heard from afte r  the on it.  Codfish of fai r size and glilod qual i ty w e re very 
p i lot left her. T h e  pres umption is that when she e n - plentiful over the whole bank,  and scattering speci­
countered her first storm, the sailors, who are pro- mens of small halibut were tak en. 
verbially superstitious, became apprehensive and Baird Bank has been named b y  the wri ter i n  honor 
took to the boats, leavi n g  the ill-fated craft to founder of the late Prof. S pencer F. Bai rd, the ti rst  U. S. 
in midocean and to perish themsel ves in like manner_ Commissioner of Fish and Fisheries, through w h ose 
It is singular how one such i n cident will deepen a u n tiring efforts the great scheme of deep sea fishery in­
prejud ice already exist i n g  and establ i sh in the m i n ds vestigation was inaugurated. This bank is the largest 
of many, who are otherwise sensible, a connection be- and most val uable of the fishing grounds yet d iscover­
tween two events that can have no possi ble relat ion to ed i n  Bering Sea. Commencing in the vici n i t y  of Amak 
each other. Island, it  stretches along the coast of the peninsula to 

Two years ago, it is said, a woman afflicted with Cape Chichagof, 230 mile!>, with an average wi d th of 40 
catarrh visited the Manhattan Eye and Ear Hospital, mi les, and t h us covers an area of 9, 200 square m i les. 
to be treated for her i l lness. Dr. Johnson, who at that Wel l equipped fishinl/' vessels can anchor an y w h ere 
time had charge of Cabinet D, treated the case, and on Bai rd Bank and lay out such winds as they w o u ld 
two days afterward he s uddenly died. The patien t be l ikely to e ncounter d u ring the summer m on ths. 
was relieved by the treatment, but six months from We fou n d  codfish i ll great ab undance and of good 
the first date, on a return of the malady, she again qual ity over the whol e bank, but the best fish i n g  
sough t t h e  institution . Dr.  Pond, then in charge, at- ground is without d o u b t  in depths between 25 and 40 

tended her, and in two days alier he died of heart fail- fathoms, and the Port Moller region is the most pro­
u re, as the record states. A week or so ago she again ap- lific. 
plied for treatment, and Dr. David Phillips prescribed Codfish have their enemies in Bering Sea as well as 
for her_ He dined the same day with a friend, went in other parts of the world. Many wounded fish are 
home not feeling very well, and was fou n d  dead in his seen, particularly i n  spring and fall, after the passage 
bed the next day. Whereupon the story is published of the seals into and out of the sea. This phenomenon 
far an d wide, and the poor woman is  set down as " The is observed more noticeably n ear the passes between 
Fatal Patient," whom it is dangerous for any physician the Ale utian Islands. Bering Sea also suffers, in com­
to treat. Any yet no person of ordinary intel ligence m o n  with other prolific grounds that are not much 

would see anything very remarkable i n  the coincidence fished upon, in that nu mbers of fish are left to die 01 
dAscri bed. old age or othe r  n atural causes. At It certain age the 

The origin al " weather p rophet " (Mr. E. Merriam) 
used to print his " cycles " and " heated terms " and 
,. perturbationR the sure sign of earthquakes " in this 
journal d uring the administration of Gerard Hallock, 
nearly fifty years ago, and the presen t  editor· in-chief, 
too young then to be very patient with people of s u ch 
vast pretensions, was disposed to make fun of the pre­
dictions. One d ay, to establish the truth of his prog­
nostications, the .. B rookly n  Sage,"  as he was often 
called, prod uced a book in which h e  bad record ed as 
in a diary his presages of the weather, including pre­
dictions of storms, earthquaKes, and l' pecial atmo­
spheric disturbances. Mr. Hallock had kept in a 
drawer t he cli p pings descri ptive of all such phenomena, 
and he was challen ged to produce them, and see if  
they had not been foretold and the accoun t  antici pated 
in this daily record. T here were no telegraphs an d 
ocean cables to gi ve instant notice of such occu rrences, 
and if the writer i n  Brooklyn put down u nder date of  
March 4, . .  perturbation-probable earthq u ake in 
South America," or . .  8i�n8 of a hurricane i n  the China 

fish become weak and more liable to be infested w i th 
parasites, all  of which i s  soon apparen t  from t h e  gene­
ral con dition of the victims. This is a trouble w h ich 
decreases, however, as a bank becomes m o re generally 
fished. 

Scattering speci mens of small halibut o f  fine q uality 
were found on Baird Ban k. Flounders o f  several 
species, some of t h e m  excellent fish, were also taken m 
the beam trawl w h erever it was 10wAred in Bering Sea. 

. ,  . . .. 
Seasoning of Timber. 

Oak timber loses about one-fifth of its weight in 
season i ng, and about one-third its weight in becomi n g  
d ry. Grad ual d rying a n d  seasoning are considered the 
most favorable to the d u rability and strength of  tim­
ber.  Kiln d rying is particul arly serviceable for boards 
and pieces of small dimensions, and u n less performed 
slowly is apt to cause cracks and impair the strength 
of  the wood. If  ti III ber of l arge d i mensions be im­
mersed in water for some weeks, it is im proved, and is 
less liable to warp and crack in seasoning. 
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ALBERT BENJAMIN PRESCOTT. 

Thirty·seven years ago, the American Association for 
the Advanceme n t  of Scien ce held its eighth meeting i n  
'Vash i ngton . D uring the last week in August, for a 
second time in i t s  h istory, this, the greatest of our 
scientific societies, meets i n  the capital city of t he 
Union. Then its m e m bers w e re a t h ousand,  and now 
they are more than do u b l e  that n u m ber. As the years 
have come and gone,  we have reported i ts peri patetic 
gatheri ngs in these col u m n s, and have g i ve n  brief 
sketches of  the d istinguished men who have presided 
over i ts del iberations. An u n w ri tten law o f  the asso­
ciation provides t hat t h e  selection of its chief officer 
sh all pass from a representati ve of the ph ysical sciences 
to one of the n atural sciences and t h e n  hack again .  
I n  1888, Powell,  t h e  geologi st, succeeded Langley , t h e  
astronomer,  and later, Mendenhall, the p h ysicist, gave 
p l ace to Goodale, the botan ist, who, at the p resent 
meet i n g, w i l l  yield the chair to Prescott , the c h e m i st. 

Albert Benjamin Prescott was born in Hastings, 
N. Y . ,  o n  Dece mber 12, 1832, an d is of  t h e  n i nth ge ne­
ration from John Presc ott, of Stan d i s h ,  Lan cashire . 
England.  The latter served under C ro l ll well  at horne,  
a n d  i n  1640 carne to Boston. Afterward he settl ed in 
Lancaster, Mass . •  and was active in t h e war against  
King Ph i l i p. His grandson was Col. Will iam P res­
cott, who com manded the A m e rican soldiers at B unker 
H i l l ,  and of whom i t  is said that in reply to a q uest ion 
of Gen. Gage as to who he was, the answer came : 
" That is Col .  P rescott. H e  is an old soldier, and w i l l  
fi gh t  a s  l o n g  as a d rop o f  bl ood remains i n  h i s  
v e i n s . "  Gen. Oliver  P rescott,  who s a w  m uch 
m i l i t ary service d u ring the revoluti on, was a 
brother of his,  and his  g ran dson , William H. 
P rescott, is d i s t i n guished for his  famous histo­
rical works.  

The career o f  Professor Prescott shows h i m  
t o  b e  a wo rth y  desce n d a n t  o f  so renowned a n  
ancestry. H i s  ear l y  ed u cat ion was obtained b y  
the a i d  o f  pr i vate t u tors, from w h ose care he 
passed to the U n i versity o f  M ichigan and there 
was grad u at ed from its medical d epar tm e n t  i n  
1 864. T h e  c i vil war was then i n  progress and 
he at once entered the United S tates Vol u n ­
teer Service as ass i s t a n t  surgeon.  H e  had 
ch arge successively o f  Foundry General H os ·  
pital i n  Louisvil l e, Ky. , a n d  of General Hospi­
tal No. 16, in Jeffersonvi l le, Ind., and served 
meantime, d u r i n g- 1 864 and 1865, as a m ember 
of the board o f  exam inat io n  for appointment 
of s u rgeon s i n  Louisv i l le .  

I n  1865,  at t h e  cl ose of the war, he returned 
to Ann Arbor to accept the place of  assistant 
professor of  chemistry and lect urer on organ ic 
chem is t ry in the U n i ve rsi ty of M ichigan , and 
five years later was made professor of organi c  
a n d  applied chemistry a n d  of pharmacy. 
Mean w h i l e  i n  1868 t h e  School of Phar macy was 
organized a n d  ch arge of i t s  i n struction was at 
once given to Professor Prescott, and since 1876, 
when the school was made a d i s t i nct de part­
ment of the U n iversity, he has held t he office of 
Dean of i t s . Faculty. Until  abou t 1880 the 
greater portion of tile special and p ractical 
pharmaceutical i n s t ruction, i ncludi ng the labo­
ratory work, as we l l as the lectures, was gi ven 
by him personal l y .  D u ring this period nearl y 
140 contrib ut ions of original i nvestigations, re­
p resenting work ' done by the students and 
grad uates of thi s  school, were p u b l ished i n  
various tech nical j o urnals. A l l  of these re­
searches were made u n der the supervision of Professor 
Prescott. 

At present his personal teaching is con fi ned to or­
ganic chemistry. In this subject he begins a course 
of lectures to stud e n ts i n  science in th e  first semester 
and a course to medical students i n the second semes­
ter. He also gives a course of lectures on organ ic 
anal ysis and one o n  organi c  synthesis during the 
seco n d  semester ; besi des which h e  has charge of the 
origi nal in vesti!!ations in operation in the chemical 
laboratory, which is used by the studen ts of all the de­
partments of the u n i versity. Since 1876 he has been 
professor i n  cha rge of t h i s  laboratory, and since 1884 
with the special title of D i rector of the C h e mi cal 
Laboratory. 

The researches conducted in the chemical laboratory 
under his direction have been p u blished, w ith the title 
of " Contri butions from the Chem ical Laboratory of 
the U l l i versity o f  Michiga n . "  D uring 18i5-78 they ap­
peared in the American Che mist and Che mical News ; 

in 1 880 i n  the Journal of the American Chemical Society 
and the American Chemical Journal; an d  in 1883 and 
1884 as separate pUblications i n  association with Pro· 
fessor Victor C. Vaughan. The latter are octavo 
pamphlets, averagi ng fifty pages each. 

While Professor Prescott is distinctly a chem ist, still 
his investigations have naturally b!':en i n  the direction 
of the application of his chosen service to th a·t o f  phar­
macy, and much of the work executed u nder h i s  eye 
has been published i n  the American Journal oj Phar­

macy. D uring 1876-78 portions of th is work ap peared 
with the title of " Contributions of the School of Phar-

Jcttutifi c �mtri cau. 
macy of the U n i versity of Michigan , "  but s i n ce then 
they have been published with separate titles. 

He h as been very active in the work connected with 
the revisions of the " Pharmacop Ol i a  o f  t h e  United 
States . "  He se rved as a m em be r of the revis ion of 
t h a t  work in 1880, when he was made chair l lJ a n  of  the 
s ub-co m m i ttee o n  descri pt i ve chem istry, a n d  fu rn ished 
the assay methods for opi u m  an d cinchona, as well as 
the body of vol u m etric tests, w h ich in that revision ap­
peared for th e  first time. The general introduction of 
q ualitative test l i mi ts, to fix the q uantitati v e  standards 
of medicinal purity of the chemi cals of  the Pharma­
copOlia, was first u n d ertaken in this  co u ntry by h i s  
su b-com m i  ttee. 

In c o n n ection with the revision of the PharmacopOlia 
in l SDO he has also sh own considerable activity, a u d  
prepared an , ,' I n dex of  Contributions from the Michi­
gan State Pharmaceu tical Associat ion , a n d  the School 
o f  Ph armacy o f  the Unive rs i ty o f  M i ch igan, " to. aid t h e  
national com m i ttee. It  covers the time bet ween the 
y ears 1883 and 1890, and i n cl udes over n i n e t y  papers 
t h at represent work done u nder his s u pe r v i s io n  i n  t h e  
School of Pharmacy. Profes�or Prescott  h a s  bee n a n  
act i v e  m e m b e r  o f  the Michigan S tate Ph a rm ace u t ical 
Association since i ts organizat i o n  in 188il, and in 1886 
con tributed to its " Proceed i n gs " an " O n t l i n e  o f  a 
Plan of S t u d y  for the Assis tan t i n  P h a r m acy, " wh ich 
has been extensively circulated i n  repri n t  form in reo 
s pon se to a con tinu ous d e mand for it.  

Among his more popular contributions to curre u t  

ALBERT BENJAMIN PRESCOTT. 

scientific literature are papers on . .  The Material Re­
sources of Life ;" " The Arom atic Group in t b e  Chem­
istry of Pl ants ; " " The C h e m istry of Coffee and Tea ; " 
" The C hem istry of Fru i t  Ripe n i n g : "  " N  ostrumB i n  
their Relation to P u b l i c  Heal t h ; "  a n d  " Poisons and 
their Antidotes. " 'l'he foregoing are a few of the tit­
les t hat h ave appeared i n  Popular Science Monthly, 
Pharmaceutical Jonrnal and Transactions, " Pro­
ceedi n gs of the Michigan State Board of Health , "  and 
\Vood's " Household Practice of Medici ne,"  a n d  h e  has 
also written for other more technical j o u rnals, 8uch as 
the London Chemical News and the Engineering and 

Mining Journal. 
A contem porary of his has well sai d : " H i s  w ritings 

inspire respect for their aut,hor, for they are al ways 
im portant, thorough , and conclusive i n  th ei r scope. " 

His text books are well k n o w n ,  and i n clude " Qual i­
tative C h e m ical Analysis, " with Silas H.  Doug-las (Ann 
Arbor, 1874 ; fourth edition with O tis C. Joh nson, New 
York, 1 888) ; . .  O u tlines of Proxi mate O rganic Analy sis " 
(N ew York, 1875) ; .. Chemical Exam ination of Alcoholic 
Liquors " (1875) ; " Fi rst Book in Qual i tative Ch emis­
try " ( 1879) ; an d  .. Organic Chemistry : A Man n al of 
the Descriptive and Anal ytical Chemistry of Certain 
Carbon Compou n d s  in Common Use " (1887). 

The last named, which is his l argest work, is un­
doubtedly the most com plete and valuable book on 
the s ubject that has as yet been written by an Ameri· 
can chemist. 

Besides his degree of M.D. taken in course, he has 
received that of Ph. D.,  and in 1876 he was elected a 
Fellow of the London Chemical Society. He early 
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joined the American Chemical Society, and in 1886 was 
chosen president of that body. 

I n  the movemen t  which was started several years 
ago, at the meeti n g  of the C h e m ical Section of the 
American Associati on, for the p u r pose of organizing a 
national che mical society, he h as been very prom i n e n t ,  
a n d  h is influence h a s  been potent i n  prod ucing t h e  con­
servative feel i ng that has marked the meetings that 
have been held. 

In 1874 be was elected a member of the American 
Association for the Advancement of Science at its Hart· 
ford meeting, a year later he was advanced to the grade 
of fellow, and in 1887 he presided over the chemical sec­
tion at t h e. New York meeti ng. H is retiri ng add ress on 
this occasion was e n titled " 'l.' il e  Chemistry of N itrogen 
as D isclosed i n  the Consti t u tion of the Al kaloids. " 

In personal a ppearance,  Professor Prescott is rather 
tal l ,  and a m an of pleasing presen ce. He moves his 
au d i ences with a sweet persuasi ';e way that is irresisti 
bl e. H i s  expressions are apt an d to the poin t, while 
h i s  man ner com mands at.tention. He is n ever obtru­
sive,  but h i s  ad vice is eagerly s o u gh t. and many of the 
graduates of the Sch ool of Pharmacy owe their suc­
cess to his w ise cou n s e l .  

• 1 . ,  • 
,�Ilother N avy Vessel u lulcr C o n t ract. 

B y  the 1st of Au gust,  18D3 , t h e  P h i l a d elphia 3hip­
building fi rm o f  Will iam C ram p & Sons h2 3 con­
tracted to delive r  to the govern m ent one of the m ost 
i m portant of the s h i ps thu s far d esigned for our n avy, 

at presen t  known as cru iser No. 13 .  Proposals 
for the bu ilding of this vessel were i nvi ted by 
the navy department several weeks ago, and 
the bids received were, Union Works, San 
Francisco, $2.793, 000 ; Will iam Cramp & Sons, 
$2, 745, 000 ; Bath (M<,.)  S h i pbu i lding Works, 
$2. 690,000. The latter fi rm could not, however, 
com plete the vessel in the con tract time of two 
years, and Wil l i am C ram p & Sons agreeing to 
reduce their bid by $55, 000, were awarded the 
contract. 

The new vessel will be in almost all respects 
si milar to cruiser No. 12, now being built by 
the Philadel phia firm, and which Secretary 
T racy has styled as being " absol utely without 
parallel among the war ships of the world." 
She is to be pri mari l y  what has been desig­
n ated as a . . com merce d estroyer, " i n  contra­
d istinction to the heavy armored battle ship, 
and is  designed for a sustained speed of twenty­
one to twenty- t w o  k n ots an hour, w ith engines 
to indicate 20, 500 horse power. She w i l l  h ave a 
coal -carry in g  capacity of 2,000 tons, and be able 
to steam around the world at a t e n  knot rate. 
Perhaps her m ost n ovel featu re will  be her 
three scre w s ,  one placed central l y ,  as in ordi­
nary si ngle screw vessels,  and two others a lit­
tle for ward of this screw, one on each s ide, in 
slightly recessed portions of the stern of the 
vessel . The center screw will be about 4 ft. 6 

i n .  below the other t wo. 
The principal di mensions are : Length on 

mean load l ine, 400 ft. ; extreme b readth of 
beam, 58 ft. 27.1: i n . ; depth of hold from top of  
m ai n  deck beams to i n ner botto m ,  29 ft .  1% 
i n . ; disp lacement, 7, 350 _tons. There wiII bo 
eigh t main double-ended boilers, i n  fou r  water­
tight compartments, a n d  two single-ended aux-
iliary boilers on the berth dec k ,  the air-tight 
fire room system of forced draught being u sed. 
All the boilers are of steel, and their working 

p ressure wil l  be 160 pounds. There will be three sets 
of triple expansion vertical i nverted cylinder engines. 
The cylinders are of 42. 59, and 92 inches diameter 
respecti vely, and the stroke (co m m on) i s  42 in.  

The vital portions of  the vessel will be p rotected by 
a sloping armored deck 4 in. th ick n ear the sides and 
2� in. thick i n  the middle,  the space beneath being 
d ivi ded into coal bunkers. Th ere will also be a 5 ft. 
wide coffer dam next the ship's side for its fil I I  length, 
to be filled w i t h  wood i t e  or a s i m ilar water-excluding 
substance. The battery i s  d esigned to con sist of one 
8-in . ,  two 6· in. , and t w e l ve 4-i n.  b reech·loadi n g  rifles ; 
sixteen 6-pound and e i ght 1 - pound rapid·firing guns, 
four Gatling guns, and four torpedo launching tubes. 

A pre m iu m will be paid by t.he government of $50, 000 
for !':very quarter of a knot of speed m ade by the ves-

­

sel over twenty-one knots per hour, and $25, 000 will be 
dedu cted from th e  contract price for every q u arter of 
a knot she falls below this rate. If  she shoul d not be 
completed within the lim i t  of ti m e  of t h e  contract, $75 
a day for the th ree months next succeeding the period 
of l imit  will he deducted ; $150 a day during the 
second three months, and $200 a day penalty after 
that time. 

. . , . 
To take grease out of w h i t e  m arble, apply a little 

pile of whiting or fuller's earth saturated with benzin e, 
and allow it to stand some time. Or apply a mixture 
of 2 parts washi ng soda, 1 part pumice stone, and 1 
part chalk, all first finely powdered and made into a 
paste with water ; rub well over the marble, and 
finally wash off with soap and water. 
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Shoring and Underpi nning Building ••• 
The essential object of shoring is  to afford tem porary 

security to dangerous buildings by arresting unsafe 
displacements, or to afford temporary support to build­
ings abutting on those which have to be taken down 
and rebui lt, or raised and underpinned with additional 
stories underneath them, or moved away to another 
si te, or abutting on those w hich from their mere 
dangerous character require to be demolished. I f  
there is n o  i m mediate prospect of the re-erection of 
bu i ld ings thus removed, the shoring should be of a 
more permanent character. 

PHOTOGRAPHS OF SHORED BUILDINGS. 

An essen tial prel iminary proceeding to the actual 
work of shoring preparations in important cases is to 
photograph the elevahons of the abutting buildings, 
and make written notes and sketches of details, care­
ful  measurements, and all essential particulars by 
wh ich any observed pecul iarities and phenomena re­
lating to or explaining the precise character and con­
d i t ion of the bui lding may be distinctly understood. 
AI! such observations should be put together in a con­
venient  form, to be read i l y  available for evidence in 
the event of l i tigious proceedings arising i ll which 
these facts would be i m portant. It  may also be desir­
able to photograph exposed di vision and party walls 
aft.er the adj acent  b u i l d ing has been demolished or re­
moved, as it  would be serviceable  i f  deep excavations 
require to be made for deepening basements or obtain­
ing sub-basements, cel lars ,  or  removing ballast, sand, 
or for any other purpose which would disturb the ad­
jacent or subjacent soil . 

ABUTTING SUPPORT OF ADJOINING BUILDINGS. 

In  making excavations for found ations, basements, 
cel lars, su b-basements, drains, or for the purpose of 
obtai n i n g  sand, bal last, etc. , the removal cr weakening 
of the abutting natural support of adjoining bui ldings 
renders the offen ding party liable for conseq uential 
damages by accident or fai l ure of party walls thereby, 
and hence for neglecting to apply adeq uate shoring 
and skill  ful underpinn ing.-" Mil ler v. Long, .

, 
January, 

1890. Judgment for $325, w i t h  costs. 

DETAILED SURVEY 0]<' EVIDENCES OF DANGEROUS 
SUBSIDENCES. 

In practice it is essential to make a careful s urvey of 
the evidences of danger, as these may be manifested 
and can be estimated from the natu re and condition of 
the materials of the parts of  the building affected b y  
u neq ual su bsidences or displacements, ruptures o r  b ulg­
ings. The state of decay or other visible evidences of 
deterioration or dilapidation should be noted, especial ly 
anything o f  an insidious character which may ult i ­
mately tend to disastrous conseq uences. Fault y  work, 
as well as materials, should be detected, and the 
characteristics noted. The statical condition of the 
masses of the ruptured walling, as they at present 
exist, should be considered i n  relation to the probable 
effect of the action of the shoring to be erected should 
displacements con tinue. The physical effect of the 
operations connected with the n e w  erections to be 
bu i l t  on the premises, in disturbance of the present 
equi l ibrium,  should not be overlooked, such as pile 
dr iv ing, q uotrryi ng and blasting operations, drainage 
works or the escape of ground waters, the excessive 
s inking of more ponderous buildings erected on ad­
jacent sites. 

PRACTICAL DISPLACEMENTS-VERTICAL AND HORI­
ZONTAL. 

If there be any unequal displacement of portions of 
walls or of features, etc. , of buildings, the comparative 
locations and d i rections of such displacements should 
be distinctl y noted, with a statement appended of any 
special provision which may be needed for effecting 
its replacement or protection, or the arrest of the dis­
placements i f  of a progressive character. 

OVERHANGING WALLS. 

If the displacement be in the nature of the wall over­
hanging its base, and that it is i ntended to be brought 
back to the plu mb, the needling which is resorted to 
must be placed low flnough to include above it all of  
the displaced portion, and then a pressure as nearl y 
horizontal as possible is brought against it at an effect­
ive poi nt ; at the same time wed ges of slate and a 
rather quick-setting cement should be ready for wedg­
ing up the horizontal joints of the brickwork, which 
have been opened by the operation of pl umbing up 
the overhanging portion. The overhang is often i rregu­
lar in  different portions, and hence the treatment with 
needling and wedging must be adjusted to the varia­
tions needed for effecting the straigh tenin g  also. 

IRREGULAR SUBSIDENCES. 

When irregular s ubsidences have taken place in  con­
sequence of the difference of  weights in the bays and 
pier portions of fenestrated walls, or produced by dif­
ference of heights in the bays and piers, or difference 
of massiveness, or difference in the bearing power of 
the soils at differe nt  points of the foundations, and 
that the wall at different part s req uires to be raised 

* By Alex. Black. C.E .. architect, in the BuUders' Magazine, F. V. 
Strauss!publisher, New York. 
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to reach the normal level-for this purpose needle holes [ tal ch anges of conditions which may attend building 
must be cut through the wall at convenient points operations 
along its solid or pier portions ; but not u nder voids or DIRECTION IN WHICH FORCES OPERATE INFERRED 
in the bay portions of fenestrations. When there is  a FROM DIRECTIONS OF RUPTURING. 
ground floor near the level of the ground, it is gen­
erally best to cut the needle holes through the wal l i n  
its pier portions only, and underneath the ground 
floor. The screw j acks are set under the ends of the 
needles on the inside and on the outside of the walls, 
and when the building is thus raised u p  bodily,  it 
should be supported fi rmly by being made solid upon 
the underpi n n i ng or the built up substructure by means 
of close wedgi ng with hard slate in  Portland cement, 
so that it wi l l  maintain its raised position without sub­
sequent subsidence. In the above it is i mplied that 
due consideration is given to the fact that the depth 
of the screw jacks below the ends of the ' needles must 
be obtained by excavations, etc. , if  this clear space 
does not al read y exist. 

PERIODICAL OBSERVATIONS TO DETECT SUBSIDENCES. 

All importaut new or raised structures should be 
careful ly examined from ti me to time to immediatel y 
detect any sub�idences which may occur. The natu re, 
d i rections and extents of  such sub�idences should be 
careful l y  obtai ned, the practical inferences considered 
and du ly  noted, and the n ecessary provision made fo r 
adopting al l needful  precautionary measures adapted 
to stop further movem ents. The needles, screws, 
etc. , should not be withdrawn u ntil all subsidences 
have permanently ceased. The withdrawals should, i n  
a l l  cases, b e  done grad ually. 

INTELLIGENCE IN OBSERVATIONS NECESSARY TO 
EFFICIENCY. 

In order that all of the foregoing i mportant proced­
ure may be done intelligently, and the remedies prove 
efficient, the amount, d irections, and nature of the 
various d i splacements s hould be particul arly noticed. 
To acq u i re the intuitive power here i mplied necessarily 
involves an intelligent appreciation of a n u mber of 
considerations which are seldom apparent at a glance, 
and m ust be the resu l t  of practical training in  such 
investigations, with the aid of the theories of the 
com position and resol ution of various predetermined 
active forces that are present. It m ust also be con ­
sidered whether the displacements be in the nature of 
single lean over, or of various degrees of inclination at 
different heights, or at different points i n  the length 
of the wall, or whether it be an incurvation or a b ulg­
ing of the section of the wall, and, if the latter, wh�ther 
it is  regular or i rregular, or compounded of straight 
sections and curves, and where they lie horizontal ly ,  
vertically, or obliquely. Also note the extent of the 
inequalities of displacements in the same direction 
when these are in the nature of unequal subsidences 
from the original pl umb or level position. The lines 
and arrises of special features, such as pilasters, piers, 
colu mns, jambs, l intels, sill and string courses, p l i nths, 
and other horizontal and vertical featu res of a b uild­
ing, afford good opportunities of detecting the presence 
of contorting forces. Any abnormal irregularity in 
the c urved features, or in the curved portions of 
features, should also be noted_ Al l  of the foregoing is 
assu med as essential for a single inspection ; but where 
the occasion admits of, or necessitat es, testing the pro­
gress of abnormal movements, there should also be 
applied suitable gauges for registering the extents 
or inequal ities of subsidences or other movements 
which take place in fixed intervals of times of system­
aticall y  arranged observation. Thus, for showi n g  any 
alterations  in the width of a fissure or crack. or a 
lateral movement of one side over the ot iJer, paper 
pasted at several points i s  the best and s implest. 
When applied to external fissures the paper, ar.d the 
cement with which it i s  fastened, should be such as 
not to be affected by damp. The effect of damp, and 
stretching or elasticity, on all papers, even when used 
for internal fissures, should be d u l y  regarded, as other­
wise the informat ion afforded by the tests may be mis­
leading. A lateral movement of one side of a fissure 

By a careful consideration of the elementary ideas 
of the nature of the forces of displacement, these prin­
ciples can be applied to the interpretat ion of the 
fissures, cracks, ruptures, b ulges, etc. , which are the 
evidences of the action of di8turbing forcAs, in  direc­
tion and in extent, wbi(lh affect any particular wall or 
building that we are about to investigate. Starting 
from the primary idea that all movements, however 
complex, are compounded of hori zontal and vertical 
motion or active forces in various constant or chang­
ing ratios of com bination, producing various oblique 
di rections, we can thence form an esti mate of these 
rela tive balances, or unbalanced portions, of disturb­
ing forces, and the resistances of the tenacity of the 
materials, and of the construction of the b uilding, by 
means of the displacements which they produce 
measured in these d irecti ons, then complete the gra­
phic paral lelogram of forces, and draw the diagonal 
as thei r resultant. If s uch measure ments were con­
stant, either in  a s i l lgle  01' compound d i rection, at dif­
ferent points of tbe fissure, the movements would 
either be horizontal, vertical, or diagonal to these two 
as the adjacent sides of a parallelogram .  But  if the 
measurements varied at different points of the ii'sure 
with a constantly increasing d i vergence-as, fGr in ­
stance, i t  showed an i ncrease u pward-it wou id be  
interpreted as  a t i lting act.ion round a low fulcrum. 

Ammonite, a N e ,v  Explosive. 

The quali fications it  claims to possess are complete 
safety in conj unction with an explosive force slightly 
exceeding that of dynam ite of the first quality. 

Am monite is described as consisting of p ure am­
monium n itrate and nitro-naphthaline, the two ingre­
dients being thorough l y  dried, ground, and afterward 
incorporated in heated edge runner mi l ls. It is then 
si fted and fitted i nto metal lic cartridge cases of vari0us 
sizes, w h ich effectual l y  protect it from the absorptio n  
o f  moisture. These cases are com pletely water tight,  
and may conseq uently be im mersed in water for an i n ­
definite t i m e .  The successful  u se of am monite de' 
pends on the employment of this water tight case, 
which, it appears, is the invention of the late M .  
Favier. Whether i n  large or small quantities, the 
charges of amIDonite are invariab ly  made u p  in these 
cases. I f  tons were supplied, the whole would be con­
t.ained i n  such cases. There is some variation in size. 
The favorite and usual size, however, is a case 8Yz 
inches l ong, containing 4 ounces of am monite, the 
empty case weighing 1>4 ounces. The case is of soft 
white metal, very closely resembling, on a large scale, 
the tubes in  which artists use oil colors, the mai n dif­
ference being that the small neck wh ich carries the 
screw cap i n  the artist's oil color tube is here closed up 
without opening, being cut open when req u ired for 
use, whi le  the large base, i nstead of being closed i n  a 
folded edge l ike the oi l  tube, preserves its cyl ind rical 
form, and is closed with a screw cover, waxed and 
made water tight. As .to character and softness of 
metal, the oil  paint tube and ammonite case closely 
resem ble each other. The principle on which safety 
is secured by ammonite is that it can only be fired by 
a detonator of mercury. The material may be burned 
free ly  i n  a furnace, when it melts and smokes and 
gradual l y  COlJsu mes, and it may be struck to any ex­
tent without ignition of any kind, wh ether i ron or an y 
o ther substance be used. When fired by its own de­
tonator, explosion is  communicated fro m case to case, 
even when an interval of perhaps nearly an inch is 
left bet ween them, the fact appearing to be that am­
monite, l ike wet gun-cotton, requires a cer tai n sort of 
wave impulse to bring about its explosion, hut when 
that wave is imparted, it explodes readily. 

• • • • • 

will  produce a wrinkling of the paper. The direction PhosphogralDs. 

of the wri nkle will not indicate which of the sides has The invention of M. Li pmann for producing colored 
moved ; that must be determined from a consideration photographs has received wide pUbl icity, and excited 
of other indications present which clearly poi nt out a great deal of interesting discussion. Numerous pho­
the direction, or, as i t  is called in  the language of tographers and physicists have followed M.  Lipmann's 
graphics, the "sense " of the direction of movement. exam ple iu applying themsel ves to the solution of the 

Rod struts or laths, which bend under a sligh t pres problem, and many curious facts bearing on thfl 
sure of abnormal thrusts, have been used to test the su bject are being made known in the scien tific period­
precise d irection and extent of m ovements of central icals. One of the latest contributions is by Mr. W. 
towers at the intersection of  nave and transepts. Ainsley Hollis, who has discovered that i f  a plate of 
These must be placed in the direction o f  suspected or glass or other suitabl e  su bstance be coate:! with ph os­
apparent movement, and careful l y  observed from phorescent  calcium sulphide and exposed in a photo­
time to time. graphic camera, so that the image of a well illuminated 

It is also important to observe in all tests or series of landscape or other brightly colored obj ect may be 
tests whether the rate of movement is  unvarying in focused on it, after a t ime a kind of phosphorescent 
equal times, or whether there is  an acceleration or a negati ve i s  produced. This " phosphogram," as Mr.  
retardation i n  the rate of displacement. When it  is Hollis calls  i t, may be photographed by appl ying it to 
one of acceleration, it requires the prompt application a sensi tized film, and the negative when developed 
of very effective measures for arresting the progressive shows distinct signs of color. Whether this idea will  
movement. It  is also important to note all evidences bear working up for practical purposes remains to be 
of changes in the direction of the action with which I seen, but the experiment is at any rate an i nteresting 
the abnormal forceR operate, and whether any new one, and might be made the subject of further investi · 
forces or resultants have been created by the inciden- gation. -.Freeman'8 Journal. 
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COLOR OF SNAKES AS AFFECTED BY CLIMATIC 

INFLUENCES. 

BY G.  R. O'REILLY. 
The ophiologist wel l  knows that the coloring of 

snakes is not a sure guide to specific difference of 
variety. 

Jtitutifi c �mtri cau. 
black, w ith white rings, and a fifth has, strange to say, 
a white groundwork, with jet black circular spots. 

This  same superiority of the colors of mountai n 
snakes may be noticed in many countries. Perhaps 
not of snakes alone is  it  t rue, but of other animals also, 
that after a long sojourn i n  their home they bear 
photographed on their skins the reflection of their 
surroundings. 

1 2 1  

siderable apprehension among those interested i n  our 
forests. They think that wood pulp is  capable of be­
ing put to so many uses that the time will come when 
the cutting of trees for its manufacture will be of such 
magnitude as to deplete our forests. At the present 
stage of the industry this is hardly to be feared. as 
many m ills use the large trees in their vicinity, gi ving 
the smaner onel:' an opportunity to grow. E ven where 

This is well understood, but perhaps i t  is not so well 
known that the pattern or distribution of coloring is 
constant i n  the same species. Now this is wel l shown 
in  the specimens of Bothrops atrox and Bothrops 

laneeolatus figured in a recent issue of the SCIENTIFIC 

• ' . , • trees are cut down indiscriminately, there is not 
Our 'Vood Pulp Industry. as m uch harm done as in some places where the trees 

The vastness of our wood pulp ind ustry, which is but  are cut down for lumber. S tiil, this indiscriminate 
AMERICAN, and of the two specimens of Xi­

phosoma hortulanu, i l l ustrated on this page. 
T h ere the labarri or  Bothrops atrox from the 
dark woods of South America is  seen to have 
the same pattern, but  a m uch deeper coloring 
than h is  brother, the  Fer de lance from the 
sunny canefields of Marr i n i q ue and St .  Lucia.  
The former harmoni zes i n  shade w ith the black 
rott ing  leaves of the frequently i n u ll dated 
r iver bank i n  the  dark forest, while the latter 
in color reminds us of the yellow and red dish 
soil s  of  the often plowed canefield. Of  the 
two specimens of Xiphosoma hortulan a hereil l  
shown, the darker one cowes from the gloomy 
ravines of t he forf'st·clad mountains i n  the 
is land of Grenada, whi le the l ighter one,  a 
purely yel low snake, is an inhabitant of the 
open and comparati vely sunshiny mangrove 
swam p of Caroni, i n  the island of Trin idad. If 
any Olle will  examine  the snakes of this specie" 
he will be astonished to see how much they 
vary i n  shade, and still will  notice that the pat­
tern in al l is  traced in  a formation of rings 
along the sides more or less regular. 

The diamond rattlesn ake from the sunny 
p lains  of Guir ia, i n  Eastern Venezuela, where 

THE PUFF ADDER. 

the soi l  is of a ,.edd ish color, is  reddish in his dorsal l comparatively a few years old, is probably not realized 
marks and m uc._ l i ghter than his fellow from the dark by people n ot directly interested in it. At first, wood 
woods of swampy Demerara. pulp was used enti rely in the manufacture of newspa-

From this it  woul d  seem that the coloring is largely I pers, but now it is  employed for manifold purposes. 
modi fied as regarc!s shade by the n ature of the l ight Its use bids fair to be large for mould ings, and i t  is  be­
reflE ct ion in whic:h the an imal l ives. In a certain sense I ing made into barrels, tubs, pails, wash boards, water 
the color of his surrou ndi ngs is photographed on his pipes, doors, caskets, carriage bodies, floor coverings 
skin.  I t  is said that mou ntainous districts are favor- and furniture, imitations of leather cloth and silk have 
able fer poet ic  geni us, and that few poets are natives been made from it .  Successful experiments have been 
of level. monotonous countries. If  this is true as re- made wherein it has been used in the manufacture of 
gards vividness i n  the h uman imagination, as certainly armor plates. 
seems to be the case, it is none the less so with the color- T h us we see the usses to which wood pulp can be 
i n g  of snakes. Take the South African puff adder put are almost unl imited. The great consumers of wood 
( Clotho arietaus) for instance. The puff adder, which pulp at present are the paper manufacturers, who con­
is figured above, is a short, thick, broad-headed black sume about ninety per cent of the total prod uction. 
Iw d yel low deadly  snake. Snakes of this specieR from Most paper made to-day, from the woody newspaper 
the lower lands near the sea are dull  in color. The up to the fine grades of writiug paper, contain more or 
yellow is pale and the black 
d irty looking, like an old 
dress coat coming to its last 
d ays on the back of a tram p. 
B ut t h e  mountain puff adder 
is very different. He is ar­
rayed in a gorgeous dress of 
golden yellow and the deep­
est black velvet. And it  i s  
only natural that  while his  
home for ages has been i n  the 
land of sunny  rocks and dark­
some shadows, he should 
bear photographed i n  hi�  
skin with natu re's own pho­
tography tile reflection of 
these objects. 

The lora of Venez uela 
(Ahaetu lla liocerca) shows 
the same d ifference. On the 
mountains he is  arrayed i n  
g r e e n o f  the most vi  vid 
brightness, along each side is  
a band of gold, and the scales 
of his under parts are o f  a 
mother-of-pearl wh ite,  while 
his brother of  the plai lls  ap­
pears dirty all over. In July, 
la8t year, the writer caught a 
young boa constrictor on the 
lowlands of Quebranta, near 
Guiria, in Eastern Venez uela. 
He was covered with mark­
ings of ligh t gray and dar k 
gray. In September, I got 
one of the same size from the hills of Arouca, i n  Trini­
dad, and he was, of course, the same i n  pattern, b u t  
black Sl. n d  white. B o a  constrictors from t h e  dark 
forests of the plains of C haguanas, in the same island ,  
are n o t  nearly s o  clearly marked a s  those from the 
h ills of Zoco, twenty mi les to the northeast. And 
some time ago I had one from the hills of Brazil  much 
more brightly marked than any I have yet seen. 

There are now in my col lection in the Central Park 
several fine specimens of Xiphosoma hortulana, which 
well i l l ustrate this variation of shade. One is yellow, 
so pale that the pattern is not perceptible. A second 
is red, with yellowish ring- l ike markings. A third is a 
reddish brown, with the saine marks. A fourth is jet 

TREE SNAKES (XIPHOSOMA HORTULANA). 

less of this  i n gredient. The  indmltry natnral ly is 

enormous. At present there are ful ly 238 m ills in the 

country and quite a n U I ll ber bui lding_ The total ca­

pacity of t hese mi lls is about four :ni l l ion pounds per 

day, at which rate they consume one m i l l ion cords o f  

wood a year. 
These figures show an increase in the business of  

about five hundred per cent i n  the past eight years, 

and the same time ill the future bids fair to see even 

greater strides than this. It is b ut four years since 

sulphite wood pulp has been made, yet now there are 

twenty-nine mills manufacturing i t  and twelve in 

course of erection. 
Yet this grand and growing industry is causing con-

cutting by wood pulp mil ls  wi l l  have similar 
results to lumbering operations, and the two 
in time wil l ,  if  contin ued, strip the country of 
one of its  greatest resources, its  immense fores­
try. As trees from thirty to thirty-five years 
old are the most suitable for wood pulp, it 
wil l  take one generation, with proper culture, 
to grow a new supply for the industry.-Com. 
Bulletin. 

. . . � . 
�ecialllation of the Sahara. 

The most remarkable example of recl amation 
by means of artesian well water is found i n  
the desert provi nces o r  departments o f  Al geria 
under the Fren ch rule. The area, official ly  
given, of French A lgeria i s  1 84, 465 square 
miles. The outlying portion is  put at 1 35, 000 
�quare m iles. In this  total of over 329,415 
square mi les one-half belongs to the Sahara or 
desert. The European popU lation in 1887 was 
about 250, 000 ; the n atives and natural ized 
were 3, 328,549, making a total of 3, 578, 549. 
Cultivation by the means of flowing well waters 
has been sedulously fostered by the French 
colonial govern ment for both political and eco­
nomic reasons. S uch wells as a means of recla­

mation began systematically to be bored in 1857, the 
French engi neer, M. Jus, having demonstrated in 1 856 
that . the desert was endowed with large supplies of 
u nder-ground water. The total n umber of wells that 
have been bored since that date i n  the departments 
of Algie rs, O ran and Constantine is stated at 13, 135. 
These wells range from 75 to 400 feet. in depth, and t h e  
low pressure common t o  t h e  majority of t h e m  forces 
the water over the small bored casings to a distance of 
about two feet above the ground. The waters are 
then collected in smal l  ditches, which con vey them to 
the vineyards, date trees and fields of d urra, mi l let, 
wheat, etc . . which comprise the chief produ cts. In  
all, about 12, 000, 000 acres h ave been reclai med i n  this 
way. The govern ment bores are at least 1 -10  of the 
whole n umber. As an i l lustration of the reclamat.ion 
brought about by this well i rrigation, the following 

figu res from a report made in 
1885 will  be of val ue, but they 
relate solely to the cult i vation 
of the grape for wine-making 
purposes. I n  the province of  
Algeria there are 60,322 acres ; 
i n  Constantine, 25, 021 acres ; 
i n  Oran, 26, 1 1 4. Under this 
species of cu l tivation Algeria 
is becoming a great w ine­
growing country. It sent to 
France during eleve n months 
of 1886, , 10,513,966 gallons of 
wine ; and of cider i n  the 
same year, 219, 277, 1 24 gal lons 
were made. The date palm 
is the largest product of the 
desert 0 a s e s proppr. The 
total area under colonization 
or settled occupation in  1887 
is  given at 49,400, 000 acres ; 
u nder culti vation by irriga­
tion in wheat, barley, oats, 
vines, olives, dates, tobacco, 
etc., at 17, 041, 133. The forest. 
plantations cover 5, 000, 000 
acres.-R. J. Hinton. 

. . . ... 

Heavy Woods. 

There are 413 �pecies of 
trees found within the limits 
of the United States and 
Territories, sixteen of which, 

when perfectly seasoned, will sink i n  water. The 
heaviest of these i s  the  black iron wood ( Condalia 
ferrea), found only in Southern Florida, which is  more 
than 30 per cent heavier than water. Of the other 
fifteen, the best known are the lignum vitre (Guaiacum 

sanctum) and the mangrove (Rhizophora mangle). 

Texas and New Mexico lands, full  of q ueer, creeping, 
crawling, walking, and inanimate things, are the 
homes of a species o f  oak (Quercus grisea) which is 
about one and one' fourth times heavier than water, 
and which, when green,  will  sink almost as quickly as 
a bar of i ron.  It grows only in mountai n regions, and 
has been found westward as far as the Colorado 
desert, where it grows at an elevation of 10,000 feet. 
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RECENTLY PATENTED INVENTIONS. 

llIechanlcal Appl1ances. 

KNITTING MACHINE. - Julius Frel-
loehr, New York City, and Louis TiSCh, Hoboken, N. 
J. This mventlOn relates to machines for forming 
knitted fancy trimmings, providing for sllch work a 
machine of simp le construction which requires no 
Jacquard mechanism to control the pattern of the 
fabric. The invention consists of a series of pins 
acting on the thread gllide bars to reciprocate them. 

The devices for shifting the sliding thread guide hars 

arc l ocated at the ends of the latter, each device being 
provided with sets of movable pins, and means ure 
provided for simultaneously imparting a sl iding motion 
to the corresponding sets of pins of the devices. 

I pipeS with a smoke chamber below the ash pit. These 
pipe. surround and incase the firepot, thus lincreasing 
the radiating surface, also improvinl:( the air circulation 
at the surface of the fire pot. The drum, above the 
main portion of the stove, consists of  a central pipe 
with hol low heads at both. ends, tile heads being con· 
nected by a series of pipes surrounding the central 
pipe. The inventIOn provides a stove having a very 
large radiating surface, and the arrangement of the 
dampers is  such that the amount of such Burfllce may 
be greatly varied. 

STONE C UTTING MACHINE. - David 
Rettiger, Strong City. Kansas. This invention covers 

an improvement in machines with revolving cyl i nders 
having steel cntters in combination with H. moving­
carriage, to efficiently rednce stone from a rough to a 
finished planed or moulded surface. The chisels are 
adj u stable, and so arranged as to be readily reset when 

worn, :while  I n  one operatton t he surface of a rapidly 

m<>ving stone may be first Bcabb led off, making spawl s  

Jarge enough to be merchantable , and then planed, 
smoothed or moulded. An automat.ic adjustment of . 
the speed of the stone is provided for, which will  cause 
a temporary sl owing with extraordinary resistance. 
while a steady, un i form method of feeding is  effected. 
The machine is strongly  yet compactly bui lt. 

PRIXTING PRESS . - Hynek Breuer, 
New Prague, �1illn. The bed of this press has two 
separate and independent vertical l y  adj u stable rails,  
set screws at the side of the hed supporting the rails, 
npon which an impressi on roll travels, the latter having 

H body section equal to the w idth of the bed and end 
disk sections of a hard elastic substance adapted to 
engage with the ra ils, hand wheels being connected 
with the ends of the rolls. The impression is 
readily regulated by means of the set screws nnder the 

rai ls, while the press is of simple and strong eonstruc­

tion and can be made 'It a low cost. 

P R I N T I N G PRESS ATTACHMENT. ­
Howard F. Bo\\'er8, South Framingham. Mass. This is 
a j()2'gi n g  device for evening the sheets delivered from 
tlte tly of a press. Combined with the tabl e  and fly is 
a j ogging board hinged to the table opposite the free 
end of the fly, the board having depending fingers ex­
tend i ng tbrough holes in the tab le, while one end of a 
rod i. hooked to the fly crank and its opposite end ex­
tends loosely through the jogging board, there being an 
adj ustable stop on the rod to engage the board. The 
device is especiall y  adapted for misce l laneous or job 
work, and may be quickly and accurately adjusted to 

suit sheets of d ifferent sizes. 

Miscellaneous. 

TWINE CUTTER.--Walter L. Gi bson , 

Turnbul l ,  Fla. This i nvention relates to finger rings 
with knife attachments for use by salesmen in cutting 

twine, starting to rip cloth, cutting button hol es, etc. 

A mini ature kDlfe ca.e is arranged to project at right 
angles in front of the ring, and the blade is pivoted at 
the rear end of the case, beillg held closed by a spring 
except when it is raised and held open by the pressure 
of the thumb on a crank-like extension of a pin fast to 
the blade. When the k nife i. closed the blade shuts 

down within the recessed case after the manner of an 
ordinary pocket knife. 

VEGETABLE MASHER.-Kate F. Taylor, 
Smethport, Pa. In a cyl indrical body having a sieve at 
the bottom and a cross har at the top is jou rnalecl a 

handled rod carrying on its lo\yer end a hlade to press 
upon the sieve. and rods at right angles to the blade, 
also adapted to p ress on the sieve. The potatoes or 
other vegetables placed in the body are finely mashed 
anrl forced through the sieve by rotat ing the rod . If 
desired the veget.ables are placed in t.he masher when 
r�w, the masher bemg then placed in the kettle of boil­
ing water nntil the vegetables are sufficiently boi led, the 
drain ing and masbing being quickly effected on re­
moval . 

TEMPERATURE REGULATOR. - Adam 
Kel ly, SmIthfield, R. 1. This is  an apparatns appli­
cable to rooms heated by steam, hot water or hot ai r, 
passed through pipes, the s:tpply being control led by a 
valve. A pivotal l y mounted thermometer tube is em­
ployed, with a ratchet wheel controlling the valve­
operating lever, the connections heing such that when 
the temperature rises above or falls  below a fixed point 

the ratchet wheel w i l l  be moved in a proper direction 
to close or open the valve. 

LOCK MECHAN ISM FOR REVOLVERS. ­
Adaman tius C. Houston, Pickaway , West Va. In this 
fire arm a spring-pres,ed lever is pi votal ly connected 
with the firing pin, while the trigger is monnted to turn 
and has a series of arm. adapted to alternately engage 
the lever, which is returned to its normal position, by 
a spring connected With the firing pin. By this Im­
provement the cyl inder i. rotated and the firing pin is  
moved by revolving the trigger. 

BOTTLE FILLING MACHINE. - Nelson 
Smith and A l vin B. Marcy, WlIllkill,  N. Y. This in­
ventIOn relates especially to devices for filling recep­
tacles with milk, the body of the device consisting of a 
tank car with open top, a series of p i ped apertnres 
leading from a metal bar transversely embedded in the 
fioor of the tank near end. The construction is  snch 
that the receptacles Wi l l  be partially filled from one 
end of the car and wantage from previous presence of 
foam will be suppl ied from the opposite end, whil� the 
flow of milk from the car wil l  be as regular when it is 
nearly empty as when it  i s  nearly fu l l . The valves at 

each end of the car are beld closed by gravIty, and 
means are provided whereby both sets of valves may he 
worked concertedly or independent.ly. All portions of 
the deVice brought in contact with the liquid may be 
convenIently and expeditiously cleaned. 

STOVE. - George E. Leonard, Men o­

minee, Mich., and Silas A. Stowe, Neenah, Wis. This 

is  a drum tnbular sectional stove, with an enlarged 
npper part which commnnicates through a series of 

MAKING CHROME YELLOW. -Frederick 
W .  lhne, Kansas City , Mo. This invention is for a 
process for making, from !:(alena chemically pure 
chrome yellow havmg great covering power. The pro­
cess consists in first dissolving pulverized galena with 
nitric acid to produce l i quid nitrate of lead and then 
precipitating chromate of lead ty SUbjecting the nitrate 
of lead to the action of the bichromate of potassa, 
neutral chromate of  potassa, or chromate of potas8ft 

floda, in proportions and after a manner described. 
The process is very simple, and the crude lead ore is 
transformed into chrome yellow in from three to four 
days. 

SCOOP. - Levi L. Hall, Parkersburg, 
West Va. This is a device having an adjustable or ex­
tensible digger section, adapting it for breaking up 

hard lumpy sugar, soda, dried fruits, etc.,  so  they can 
he readily di pped up by the scoop, avoidmg the neces­
sity of using a separate device for breaking u p  the 

article. The digger section is held to sl ide on the body 
of the scoop, and has teeth at its free end, the connec­
tion of the sections being snch that the digger section 
may be hel d  in e ither i ts extended or retracted position. 

C USPIDOR ATTACHl\lENT. - Stephen 
Horseman, Estacado, Texas. This in vention relates to 
a swing device, consisting of two brackets, a washer 
and a pivot pin, adapted for attachment to a cuspidor, 
wherehy the latter may be pivotal ly  connected with a 
�eat or other su pport, and held in a horizontal pm�it.ion, 
while it may be swung out from or beneath the seat, 

and read i ly removed when necessary. 

NOTE.-Copies of any of t.he above patents will be 
furnished hy Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of tbis  paper. 
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TABLE OF CONTENTS. 

1. Handsome plate in colors of a row of wooden 
houses designed by Munn & Co., architects, and 
erected for Mr. J. H. Shafer at Newark, N. J. 
Perspective and floor plans. Cost of four houses 
from $16,000 to $18.000. 

2. Colored plate of the heautiful and snhstantial stone 
residence of S. Clark, Esq., on RiverSide Park, 
New York. Mr. Heury Kil burn, architect. Two 
perspective elevations and floor plans. 

3. A cottage recently erected at Upsal Station, Pa. , at 
cost of $6.500 complete. Floor plans and per­
spedive elevation. 

4. A picturesque cottage erected at Newark, N. J., 
at a cost of $4,963.72 complete. Perspecti ve and 

floor plans. 
5. A round end house after the style of olrt English 

homes, erected at Wayne, Pa. Cost $5,463 com­
plete. Plans and perspective view. 

6. Designs for circular stables. 
7. View of an iron earthquake church at S ... n Sebastian, 

Philippine Islands . 

8. An attractive residence erected at Brookline, Mass. 
Cost $10,518 complete .  Plans and perspective 
e levation. 

9. Design for the t.hirt.een 8tory Pabst Building at 
Milwaukee, Wis. The probable cost of the bnild­

ing is $500,COO. 
10. The col lapse of the Y. Y. C. A. building at Mon· 

treal. 
11. ll lustration of an easily made piazza. 
12. The St. Jerome Chapel, Hotel De. Invalide., Paris. 
13. A $1,500 cottage erected at New Dorp, Staten Island. 

Per8pp.cti ve view and floor plans. 
14. St. John's M. E. Church, recently erected at New 

Rochel le, N .  Y., at a total cost of '63,580. Plans 
and per.p�ctive. 

15. A cottage erected at Rosevi l le, N. J. Cost $2,800 
complete. Floor plans and perspective view. 

16. A very convenient and attractive cottage recently 
erected at New Dorp, Staten Island. Cost $4,950 
complete. Perspective and floor plans. 

17. A very attractive block of five new dwellings on 
Seventy-seventh Street, New York City, Plans 
and perspective elevation. 

18. Miscellaneous contents :  A mil lionaire'S residence. 
-An improved hot air fnrnace, ilIustrated.-Iron 

and steel roofing.-Improved woodworking ma­
chinery, ilInstrated.-Architect of the Woman's 
Building at the Columbi an Exhibition, Chicago. 
-The plain design is the be.t.-Inside slIding 
blinds.-An improved tenoning machine, illus­
trated. - The Cudell trap. - Lightning rods.­
Properly ancboring beams in walls.-A proposed 
nniversal buildmg law. - Windmills  to supply 
water for houses, etc.-Graphite grease. 

The Scientific American Architects and Builde", 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 

two hnndred ordinary book pages : forming, prlicti­
cally, a large and splend id MAGAZINE 0 .. ARCHITEC' 

TURE. richly adorned with etegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATloN 

of any Architectnral publication In the world. Sold bJ 
all newsdealers. 

JlUNN '" CO .. PtmLl8I11!:Ba, 
861 Broadwa7, New York. 

The charge for Insert"", mtd<r this head is One Dollar a line 
for each ,insertion ; about eiQht words to a line. Adt'er­

tisements must be received at publication office as early as 

ThwrsdaU morni1tQ to appear in the following week's issue. 

I wish to buy second hand latbes, planers, drills, shap­
ers, engtnes. boilers, and machinery. Must be in good 

order. Will  pay cash. W. P. Davis, Rochester, N. Y. 
Acme engine, 1 to 5 H. P. See adv. next Issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chi�o, I ll. 170 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. It. Dudgeon, 24 Columbia St., New York. 

Money provided to manufacture patented articles of 
superior merit. " Manufacturer " P. O. box 2584, N. Y. 

Screw machines. milling machines, and drill presses. 
The Garvin Mach. Co •• Lalght and Canal Stsc, New York. 

Packer Ratchet Drlns are drop forged from Norway 
Iron and bar steel. Billing. & Spencer Co., Hartford,Conn. 

For Sale-One 1 H. P. Shipman automatic engine. One 
8-lIght dynamo. Cheap. '�'. D. Kyle, bolt 172, Granite. 
Mont. 

For Sale-Dedel well(ht power patent, described In 
Issue of July 2;;, 1891, this paper. L. Dedel. 245 Josepbine 
St., New Orleans, La. 

For the original Bogardus Universal Eccentric Mill, 

Foot and Power Presses, Drills, Shears, etc., address J. 

S. & G. F. Simpson, 26 to 36 Rodney. St., Brooklyn, N. Y. 

Slu?et Rubber Packing. 1-16, 3-32. �. 3-16. and lO incb 
thick, 7X cents per pound. All kinds of rubber goods at 
low prices. Jobn W. Buckley, 156 Soutb St., New York. 

The best book for electricians and beginners in elec­
tricity is U Experimental Science. It by Geo. M. Hopkins. 
By mail,  $4 ; Munn & Co., publishers. 361 Broadway, N. Y. 

Wanted-A civil engineer, who is also experienced in 
city engineerioll. Permanent position. Give full refer­
ences and state salary expected. Address �'. W. Mat­
thiessen, La Salle, Ill. 

arSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .. a6l Broadway, 
New York. Free on appltcation. 

• 
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HINTS TO CORRESPONDENTS. 

NalDes and A ddress mnot accompany all  letters, 
or no attention wi l l  be paid thereto . This is for our 
information and not for vu hl i cation. 

References to former articles or answers should 
give date of paper and page or number of question. 

I n q u l rle8 not, answered i n  rea80nable time shou ld 
be repeated ; correspondents wil l bear in mind that 
some answers reqn ire not a little ree.earch, and, 
though we endeavor to reply to all either by letter 
or i n  this  dcpartment, ench must take his turn. 

Speci a l  Writte n InforlDatioD on matters of 
personal rather than general interest cannot be 
expected w ithout remunerat ion . 

Sci e n t i fi c  A lD erlcan S n p plelDents referred 
to may he had at the "ffice. Price 10 cents each. 

B o o k s  referred to promptly suppl ied on receipt of 
prlce. 

M i nerals sent for examination should be distinctly 
marked or labeled. 

(3253) C. V. S. writes : I am employed 
in a head-l ight works, and we have a sul phuric acid 

bath that we pickle the copper in. I cleaned the tank 
out some time ago, and found a large deposit of sulphate 
of copper in the tank. Is there any way to turn it back 
to the pure metal ? A. Dissolve in water and add iron 
scrap. Dissolve excess of iron with acid. This w i l l  
give metall ic copper. Or a d d  the iron in larger pieces, 
00 that it can he picked out by hand, after precipitating 
the copper. 

(3254) T. L. R. asks : 1. Is all pure gol d 
the same color ? A. Yes : If of the same snrface and 
polish, and thick enough to be opa<l!1e. 2. Also, what 
is meant oy 1,000 fine ? A. Absolutely pnre. 

(3255) T. W. MeN. writes : I have some 
white wool underwear that was returned from laundry 
spotted brown and yellow, eVidently from having been 
washed in chloride lime bleach water, used on cotton 
good s. Is there any simp'e treatment that will restore 
them to white! A. Try moistening the articles and 
treating with sulphurous oxide. The latter may b" 
made by burning sulphur. The artlcles may be ous­
pended in a barrel over the hurning snlphur. It is 
better and safer to use a solution of sulphurous acid. 
It may be mad e by dissolving one or two parts sodium 
sulphite in 100 parts of water and adding 1 or 2 parts 
muriatic acid. 

(3256) R. S. J. -For replies relating to 
patents, send your address. 

(3257) P. S. asks : 1. How many volts 
and amperes are required to operate one gallon of nickel 
and silver solution ? A. The number of ampere. used 
for nickel plating depends upon the surface. Probably 
1 ampere to each square foot is about right. The E. M. 
F. should be about 7 volts . 2. What good work would 
you recommend on constructing dynamo-electric ma­
chines. also on lacqners? A. We think " Experimental 
Science " wou ld meet your wants.  

(3258) P. J. S. writes : 1 .  I am building 
an armature with washers. I have some No. 20 iron � 
will  that work, or mu,t it be thinner? A. No. 20 wil l  
answer. 2.  What size wire will  be required in accord­
ance with the iron I mentioned ? If thinner washers 

wi l l  he required, give size of wire. A. There is no 
special relation between the th ickness of the washers 
and the size of the wire. 3. What size wire would be 
required in fields? I wish to bnild a motor and nse as 

little battery as possibly will run it. A. Withont 
knowing the size of the motor, we cannot give infor­
mation of  any value on this point. For electrical cal­
culations in gener,,1 we refer YOli to . .  The Arithmetic 
of Electricity," $1 by mail. 

(3259) H. M. asks : What is isinglass? 
Is It soluble? A. The word is applied to two entirely 
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dissimilar suhstauces. Oue is mica, & natural mineral, 
used for lights in stove doors and in electrical ap­
paratus. The other is a fine form of animal or fish 

I!elatlne. The latter is loluble in water. Mica is inso­
luble. 

(3260) B. F. B. asks : In receipts which 
read, .• Take 2 parts of this, and 7 parts of that, and 
3 parts of something else," etc., what is one part 
eqnal to ? Is " a part " to be by weight or Ileasnre ? 
In the above, am I to believe the whole is 12 parts or 12 

lb., and that the 3 parts equal 3 lb. ? etc. A. Parts by 
welght lire always to be understood except where other­
wise stated. The total number of parts stated give the 
basis for the proportion of one part to the whole. 

(3261)  E. H. asks for a reci pe for mak­

Ing adhesive fiy paper. A. (1) Resin 9 parts and linseed 
011 4 parts, or (2) resin 8 parts, linseed oil find turpen­
tine 4 parts each, honey � part, or (3) resin 4 parts, 

molasses and linseed oil 1 part each, boiled together. 

(3262) E. M., Jr. , writes : I want to make 
a simple electric motor after the pattern described in 
SCIENTIFIO AMERICAN SUPPLEMENT of April a, 1888, 
No. 641, on pages 10240 lind 10241, but not so large, only 
large enough to have the power to run one ordinary 
sewing machine. What size shall I make it, and what 
size wire shal l I UBe on the field magnets and armatnre, 
also how much wire will it take for eacb, provided a 
chromic acid battery is used to run it, the armature and 

field magnet being connected in series ? A. Make it 
about two-thirds the size of the motor referred to, and 
wind both armature and field magnet with No. 20 wire. 
H will require about 2\10 pounds of wire. 2. How many 
5 x 7  chromic acid cells, would it take to run it nor­

mally? A. Four. 3. Does a chromic acid battery eive 

off unhea l thy fumes ? A. Not as long as the zincs 
are well amalgamated. 4. How near together should 

the t in foil  sectors of a 20 inch plate Wimshurst machine 
be to each other, if there lire sixteen of them ? A. 
Abou t  twice their own width. 5. What chemical is 
used t o  stain glass ? A. Different substances are used 
for produc i ng different colors. Consult works on !!iUBS 

manufacture. 6. Can an mduction coil charge a Leyden 
jar ? A. Yes. 

(3263) A. G. asks for a receipt for m ak­
i ng suitable size for applying eold leaf to silks or 

satins. A. A good size for attaching gold leaf to silk 

and satin i s  m ade by beating the whites of eggs thor­
oughyl , all owing the resultant. muss to subside, forming 
liquid albumen, redllcmg the albnmen by the addition 
of an equal q uant ity of water. The size is appliert and 
allowed to dry. The gold leaf is laid on and the type 
or dye is warmed and pressed upon the gold leaf . 
Wherever the albumen size is heated by the die, it is 
coagulated and rendered insoluble. The leaf remainmg 
on other portions of the fabric may be brushed off or 
wiped off witb a damp cloth. 

(3264) P. A. M. asks : 1. Why is it unde­
sirable to put two or more different kinds of open cir­
cuit batteries in one circuit ? A. This idea we presume 

IIrises from the supposition that any one nsing batteries 
wil l  select one kind best adapted to his wants. We see 
no objection necessarily attendant on mixing different 
kinds of batterie •. 2. What is the objection to using 
larger diaphragms than are commonly used in telephone 

receivers and transmitters ? Would they n ot be more 
sensitive ? A. The best articulation i. secured by the 
use of small diaphragms. With large diaphragms articu­
lation ie defective. 3. What carbon hatteries may be 
sealed, or which do uot require a vent for escaping gas ? 
A. Any battery using chromic aCId or bichromate of 
potash or bichromate of soda may be practically sealed. 

Gas will be liberated ol1ly when the zmcs are poorly 
amalgamated; a small vent should be provided for this 
contingency. 4. Which form of battery Is cons idered 
the cheapest for operating small motors or incandescent 
lamps ? A. Either the plunging or Bunsen. 5. Wh ich 
is  the cheapest process for making zinc plates for print­
ing, in which the l ines will all be in rel i et -the reverse 
of intaglio ? A. Consult SUPPLEMENT, No. 656. 

(3265) T. C. W. asks : 1. What water 
pressure is supplied to the residtnces of Cleveland and 
some other large cities of the United States ? A. You 
can probably obtain the water pressure of your city by 
addressing the superintendent. We have no data other 
than New York 10 to 40 pounds, Brooklyn 20 t.o 60 
pounds, according to fiow and elevation of ground. 
Philadelphia !\ to 25 pounds. A few towns 50 to 80 
pounds per square inch. 2. What i s  the horse power of 
80me of the various types of locomotives in use ? A. 

Our largest locomotives will develop as high as 800 horse 
power. 3. How can the horse power of locomotives be 
calculated ? A. The horse power of locomotives may 
be computed the same as any duplex steam engine 
trom boiler pressure, cut-off, area of pistons, and pis­
ton speed. 4. Please explain why arc l amps cannot he 
burned in paral lel, also wby incandescent lamps cannot 
he burned in series to advantage. A. Arc lamps vary per­
petually in resistance and require the current to be as 
nearly as possible constant. If arranged 1" parallel, 
some woul d  take more than others, and the resulting 
light wonld he even more unsteady tban it is now. In­
candescent lamps can be burned either in series or in 
parallel. The latter method gives a lower inItial dif­
ference of potelttial, /lnd makes it possible to shut off 
one lamp at a time without special apparatus to pass 
the current around it. 

(3266) C. L. C. asks : 1.  What is  a good 
treatment f o r  chronic rheumatism ? A .  We refer yon 

to SUPPLEMENT, No. 299, page 4772.. 2. Can it be cured 
by electricity 1 A. A judlci ons application of elec­
tricity often proves beneficial. 3. I f so, what kind of a 
simple and inexpensive instrument can be constrncted 
for that purpose 1 A. You can procure a medical bat·  
tery from any of the dealers in electrical supplies. 

(3267) A. P. E. wants to reprod uce a 
medal in sil ver galvanoplastically. Is the cyanide SOlll­
tion of the nitrate of silver as good as of the cyanide or 
chloride of s!lver? What solutIOn of silver is best for 
above purpose ? Are 2 gravity cells or 4 Leclanche cells  
sufficient to reproduce a dense and thick depos it of 

silver. analogous to an electrotype deposit of copper? 
A. The usnal method of copying medals i. to take an 
impression in walt or gutta p�rcha, coat the model with 

tine plumbago and 'take a copper shell by the galvano-
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plastIC method, final ly electroplating the copper copy, 
Ilsing a cyanide solution of si lver. 

(3268) H. C. J. asks (1) if  there is any 
chemical that paper can be saturated with-and not be 
di.colored-so that an electric current will burn it black 
as soon as it touches it. A. We know of no chemical 
that could be used on paper in the manner suggested 
without producing some discoloration. Iodide of starch 
is probably the nearest approach to it. 2. Please tell 
me if there is any kind of ink which will fade in a 
short while, and also an ink which will appear on paper 
after being exposed to the l ight. A. Weak purple ani­
line ink will fade in a short t ime if exposed to light. 
An ink formed of a weak solution of nitrate of silver 
wi l l  tnrn brown on expos lIre to l ight. 

(3269) C. s. W. S. writes : The speed of 
electric i ty was a subject for discussion lately, but the 
exact ra�e could not be arrived at. According to a re­
cent article it should require only one·half second to 
tran.mi t  a signal througu the Atlantic cable, even less 
for 3,000 mi le8. Can any rate be given ? A. No exact 
rate can be !!iven. The electrostatic conditions regu­
late the pmctlCal velocity of transmission of an electric 
s Ignal . Electric impillses theoretically may travel with 
the velocity of l ight. The art ic le referred to rel"tes 
to the fol lowing. ExperimentM now in progress at 
McGi l l  Col lege, Montreal, under the uuspices of the 
Britl�h and Canadian governments, to secertain the 
longi tude of Montreal by d i rect observations from 
Greenwich , have led to the accompllshment of a re­markable telegraphtc feat. The first thing to deter­
mine was the length of time it took a telegraphic sig­nal to cr088 the A tlantie. An automatic contrivance, 
whereby the la[jd l ine coul d  work into the cahle, was 
provided, and a duplex circllit was arranged, so that 
the signal sent from Montreal would go over the land 
hnes to Canso (Nova Scotia), thence over the cable to 
Watervi l le (Ireland I ,  and return to Montreal again. At­tached to the sending and receiving apparatus was a 
chronograph, which mea�ured the time. Ont of a 
couple of hundred SIgnals sent, it was found that the 
average time taken to cro!?-s the Atlantic and back again, 
a distance of 8,000 mile8, occupied a trifle over one 
second, the exact time being one second and five one­
hundredths. 

(3270) S. W. R. as k s : 1. Please give me 
formula for making carbon plates for batteries. A. 
You WIl l find a simple process of making carbons on 
page 307, vol. 60, SCIENT'''IC AMERICAN, also in .. Ex· 
perimental Science." 2. Is there a cement by which 
carbon plates can he joi ned together and retain the 
connection I A. Carbon plates may be cemented to­
gether by usin� a mixtu re of very finely pulverized car­
bon and fiour paste, afterward carbonizing in the nsual 
way. The joint may be strengthened by satnrating it 
with sugar S!rUP and recarbonizing. 3. Where can I 
procure carbon pi ales ? A. From mannfactllrers and 
dealers who advertise in our columns. 

(3271) J. F. B. writes : 1. Please de· 
scribe a cheap dry battery with an E. M. F. of about 
1'50 vol ts that would do for closed circuit work. Would 
a dry battery made as fol lows do for a 6 candle power 
incandescent electric light ?-for the positive, a copper 
plate 2X3 inche. ; upon that are two blotte.rs, between 
which is sprinkled powdered hlue stone ; on that is 
placed a 2X3  inch zinc plate. A teaspoonful of water 
is poured over the whole. If so, how many would it 
take ? A. The battery you describe would soon become 
inactive. The Trollve battery is constructed some­
thing upon the same princivle. It yields a small cur· 
rent, but will maintain it for a very 10llg time. This 
battery is formed by separating a ZInC and a copper 
plate by many thicknesses of blotting paper, enough to 
make the distance between the plates say 1),2 or 2 

inches. The blottmg paper is div ided into two eqllal 
port ions ; one part i8 saturated with a saturated Bolu .. 
tion of sui phate of copper, the other portion is saturated 
with a solution of sulphate of zinc. The part saturated 
with sul phate of copper is placed in contact with the 
copper plate, and that saturated with the sulphate of 
zinc is placed in coutact with the zinc plate. An ele­
ment of this kind inclosed in an air tight jar remains in 
working order for several years. Gassner IS dry battery 
is descnbed on page 306, vol. 61, SCIENTIFIC AMERICAN. 
It has an E. �1. F. of about 1·5 volts. 2. What is the 
E. ;\1. F. of a bichromate battery 2 inches in dIameter 
and 2 inches deep with 2 carbon rods ),2 mch in diameter 
and 1 zinc rod % inch in diameter? A. The E. M. F. 
of aIC bichromate batteries is about 2 volts, without 
regard to the size of the carbon or zinc plates. 

(3272) G. V. writes : I have marle a 
motor l i ke  the one described in 641, �nd in " Experi­
meutai Science," and I have nsed 18 bell wire, but the 
motor would not go. Could you tell me in SCIENTIFIC 
AMERICAN the reason why, and if bel l wire is the caUSe I 
I have put 8 pint glass jar bichromate cells on it, and 
would you please tel l  me how many cel ls of that kind 
I would need ? A. The insulatlOn on the bell wire is 
too thick to permit of winding on the required length. 
Use double cotton-covered magnet wire. Your battery 
cel l s  are rather small . Connect them 4 in parallel, 
and use 8 such groups in series, or use 8 large cel ls with 
plates 6 X 8  or 8 X lO inches. 

(3273) W. R. asks : What makes the 
two halves of a Gramme ring armature in multiple arc 
wheu the wire is in series ? Is it cansed by the brushes 
or by tbe induction of the field magnets ? How could 
it be arranged in series ? A. The current flows from the 
neutral point in each half toward the brushes. In 8 
motor the cnrrent entering the ring from the brnshes 
flows in opposite dlrections. There is no way of ar­
ranging the two halves in serIes. 

(3274) G. H. G. asks : 1. What is the 
best method of making oxygen gas ? A. Probably for 
smal l amonnts from the ignit ion of a mixture of chlor­
ate of potassium and binoxide of manganese. Many 
other methods have been proposed and tried. On the 
large scale Brin's process,de.crlbed in onr SUPPLEMENT 
No. 623, seems to have met with snccess in England. 

(3275) C. T. asks : Can real ebony be 
glued to mahogany or other hard woods with a c�r­
tamty of preserving a fast joint ? A. Use the tinest 
white gille or gelatine dis801ved in acetic acid or strong 
vinegar, The surfaces of the wood must be ronghened. 
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(3276) B. S. W. asks whether the accolll· 
panying specimen of l ime rock is of a water or vol· 
canic formation. A. The sample sent is carbonate of 
calclUm or calcite, and is nnqnestionably a deposit from 
watery solution. Volcanic or thermal action may 
have had an agency in effecting its deposition. 

(3277) A. W. asks (1) how the dry de· 
veloper put up in powder form is made. A. Use any 
formula for a developer. Powder the substances and 
place them in paper cartridges in the proper propor­
tions; separate the different ingredients by wads of cot­
ton. 2. Is common powder used in the manufacture 
of the so-cal led cannon fire crackers ? A. Meal pow­
der is used III tire crackers. 

(3278) C. H. G. asks : What is the speed 
of light I Also what is the speed of electricity ' A. 
The speed of light and electnc waves are about the 
same, that is, 186,000 miles per second. The speed of 
electric signaling through a wire depends on many 
factors and varies greatly for different lines. 

(3279) W, W. says : I have four conical 
wal l tentA which are good except for small spark holes. 
Can you tell me of a cement or glue that will stick on 
small patches of canvas, and wil l resist the rain ? A. 
You can cover the holes with patches of canvas ceo 
mented by means of leaf gutta percha such as the 
taIlors use. A hot pressmg iron is  employed to melt 
the gntta percha. 

(3280) N. N.-For table of freezing mix­
tures see SUPPLEMENT, No. 551, page 8800. 

(3281)  J. R. G. says : Please give direc· 
tions for makmg cement walks, also asphalt walks. 
Will the cement for sidewalks be Bmtable for cellars ? 
A. For cement walks use one part best Rosendale ce­
ment and two parts clean sbarp sand. Make a stiff mor­
tar, mix thoroughly, spread three inches thick. Excel­lent for cellars. Ashpalt reqllires heat. 

(3282) H. H. H, asks : How many degrees 
Fah. melt platmum ' A. 3030° Fah. It can be melted 
by the oxyhydrogen blowpipe on charcoal or in a lime 
crucible. 

(3283) L. B. M. asks : L How much as­
cenoional power does one cubic yard of hydrogen gas 
have ? A. Pure hydrogen can lift 500 grams per cu bic 
foot or one and nine-tenth. lb. per cubic yard. 2. Does 
the form of the receptacle affect the lifting power ? A. 

No. 
(3284) E. M. H. asks : 1.  In using the 

oxyhydrogen light for steropticon purposes, the gases 
being compressed in cylinders at a pressure of 225 
pounds to the square inch. is there any danger of an ex· 
plosion occnrring from the ad mixture of the two gases, 
or from other cause, in the nse of light, and if so, how 
conld snch an explosion occur I A. If the gases are 
pure when compressed, and if the cylinders are strong 
enough to withstand the pressure, and if oxygen cylin· 
der contain no hydrocarbon. and the hydrogen cylin­
oer is free from oxygen or air, there will be no danger 
of an explosion 80 long as the pressure in both cylinders 
is greater than the pressure in the burner. If however 
one cylinder becomes nearly exhallsted while the other 
has considerabe press ure, and if the bllrner from any 
cause becomes stopped, so that gas may escape from the 
cylinder having the greater pressure to one having the 
least, there will oe danger of an explosion on rel ight­
ing the burner. 2. Is there any book published on the 
magic lantern that is reliahle, that wi l l  be of assistance 
to any one in using the magic lantern, and if so, what 
is the name of it, and where can I purchasc same ? My 
reason for asking the question in regard to the oxyhy. 
drogen l ight is that I wonld l ike to be satisfied one way 
or another in regard to it, and appeal to you as the best 
authority. A. " Experimental l:;cience, " price $4 by 
mail, contains a long chapter on H Optical Projection, " 
which is very complete. We can also recommend 
Wright's .. Optical Projection," price $2 by mail, and 
Dolbear's U Art of Projecting," price $2. 

(3285) C. C. asks : L Supposing a cur-
rent from a battery would exert an attractive force of 
five pounds on a single electro·magnet, how much at­
t ractive force would be exerted on each of six electro· 
magnets whose coils are wound �eriutim with the same 
wire, the wire to be continuous from first to second, and 
so on,and then returned to battery '  A. It is a question 
of ampere turns. If you get the same num ber of am­
pere turns, and the conditions are otherWIse the same, 
the results will be alike in both cases. 2. How does 
the current in an electric motor act on the field magnet 
and armature to produce the force that revolves the ar­
mature ? Is it attraction or repulsion, or both acting 
alternat.ely ? A. In a drum or ring armature motor the 
poles are constantly being displaced in one direction, 
while the material of the armature is being drawn for· 
ward by the field magnet in thH opposite direction. It 
is attraction mainly that is concerned in the rotation of 
the armature. 3. What cheap book explains all these 
matters and gives an insight into the elementary and 
practical principles of electricity and magnetic forces I 
A. We know of no very cheap book that would he of 
use to you ; we can, however, recommend U Experi­
mental Science," price by mail, $4. 

(3286) P. D. asks : 1. Has the phono­
graph been developed to a degree which warrants i ts 
extensive use in the displacement of Rtenographers I A. 
The phonograph can be used in liell of a stenographer, 
and is so used by many. 2. Please give recipe for a 
good furniture polish. A. Try the folloWlllg : 4 01l11ces 
of orange shellac dissolved in 2 pints of alcohol ; add to 
this 2 pints of linseed oil and 1 pint of spirits of tur­
pentine. Mix thoroughly and add 4 onnces of snlphuric 
ether and 4 ounces ,of ammonia water. Apply with a 
sponge or cioth. 

(3287) W, C. R. asks : 1. In referring to 
George M. Hopkins' motor, No. 641, SCIENTIFIC AMERI · 
CAN SUPPLEMENT, what kind of wood is best suited for 
the armature and other parts ? A. Hard, wel l seasoned 
maple is a good wood for this pnrpose. 2. What is 
that part on the armature that divides the hub from 
the collar ? A. It is a space. 3. Concave face 2� inches 
across, is that right. on top and oottom I A. Yes. 4. 
What kind of battery is heot suite for the motor men­
tioned ? If you have among your vapers how to make 

such a batt�ry,!1 would like to know the number, or I Boiler cleaner, W. POIW. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457.749 
more of same. A. Consult SUPPLEMENT, No. 792, also �gnr�:�f�W:;", �\���bin� �;'�i�eVfo�: 'j: 'c: 'i>'tb": : :  m:� " Experimental Science." Book, check, S. A. 'l'haye� . .  , . . . . . . . . . . . . . . . . . . . . . . . .  457.466 

Igg� ��a�OhpOyl%e;.d��,L�\H�IlHn:rri·soii:::::::::": : : : :  ��',1� (3288) w. W. T. asks how to prepare 
�trawberry extract. A. Harrop's ., Monograph on :g�i�Jti�o��W'. ����r���s��::.?".�: .�.�: .�':.i�.��: �i:� 
Flavoring Extracts," etc., $2 by mail, contains numcr- �g��le ��shJisgp?ae;ig�'x?' }Yar!O�ox·." Letter'box: 457,003 ous formll!:c of this character. A receipt for strawberry !\fatch box. Soecimen box. 
essence is the following ; Glycerine 2 parts, nitric ether ��:c!�stg'.:'ee�!i �a�.m'it�liwai; raii ·"race: · · · · · · ·  457,741 
1 part, ethyl acetate 5 parts, ethyl f"rmate 1 part, ethyl ��rckkein!e'hei�,a��'l..bft.k�ims . . . . . . . . . . . . . . . . . . . . . • . . 457,381 butyrate 5 parts, methyl salicylate 1 part, amyl acetate Bridle, S. A. Nolen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,Oti4 
3 parto, amyl butyrate 2 parts. Other formillre are ��::!l�.ang.,���sbri'.i'�;�m��igr �:'g�'; �����r: " 457,614 
given ill the above work. Butter worker, S. H, Waters . . . . . . . . . . . . . . . . . . . . . . . .  457,41;1 

(3289, L. F. M. writes : L In winding ��Ug���ath�h��J�a�i:atbi';oii:::::::::::::::::::: tkNM 
the armature core for the motor in SUPPLEMENT, No. 8:?��J:;'dJ��l.\� .. �i!-k���.�: : : : : : : : : : : : : : : : : : : :: : : :  ��:n� 
641, what is doue with the er.ds of the wire after it is Can. See !\feasuring can. Sheet metal can. 
wound ' A. The ends of the wires are connected with 8:���:rth�f��t��';,.��.�:.:' •. � .�: �: .�.i��.��.��.: :gf:� 
the screws which take the place of commutator bar.. Car butIer, N. P. Cowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,473 
You will find th,s feature described in the article re- 8:� �g�gll��: Wa'rlelJ:8�ick·:::::::::::::::::.:·. : : : ��:� 
ferred to. 2. Can you give me a formula of sllbstance 
or a liquid that when applied to the gum of the teeth it 
will calIse the teeth to become loose I A. We know of 

Car coupling, Westbrook & Cook . . . . . . . . . . . . . . . . . . . .  457,468 Car coupl ing, F. B. Woodman . . . . . . . . . . . . . . . . . . . . . . . . 457,447 Car door hang-er, P. Allain . . . . . . . . . . . . . . • . . . . . . . . . . .  457,691 Car framing', T. A. Bissell . . . . . . . . . . . . . . • . . . . . . . . . . . . .  457,486 Car heatin� apparatus, R. 1\1. Dixon . . . . . . . . . . . . . . . .  457,706 no substance that would accomplish what you describe 8:� :::gig�8,ei::ic;,t;;�n �;'�r ���i\l��;tric:c:·O: M:aii: 457,357 
without, at the same time, doing- great physical injury. loux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,359 

(3290) S. D. M. G. says : On page 49 of 8:�: �':,i����\:..J: f.�6'���ld::::::::::::::::::::: .. : '. ��:� 
the issue of July 25 of the SCIENTIFIC AMERICAN, I g:�s�fr;,�� a��':;'��g iit'.ich��;;i'l:or raifwai;i:i:"ii.: 457,703 
noticed a platinotype printing process which is new to & W. H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,540 
ns and which I do not thoroughly nnderstand. Will 8���?�g ����l��:���.'ra!�:�����.���::::.: : : : : ·:. �U;� 
you please answer the following questions through Carding machines, automatic weighing device for, 
your paper for the benefit of our camera club ? 1. In CarMn�'����i';;"';:Bhive'ext':acto': 'ioi-: 'F: '6:'&'ii: 457,570 
what proportions should sol utions A and B be nsed ? H. Groves . . . . : . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  451,512 
A. Mix equal parts. 2. Will any paper, sllch as is u8cd 8:�fi���I�ae�e&a�h��;i.?:r� ��I�k���· Carri·er: · · · · · ·  45j ,674 
for bi lle pr ints, do, or does the process require a spe· I 8:�: �g:�: �. t. ���tr:::::::::::::::::::::::::::.: : :  �+:� ciai ly prepared paper? A. Use plain photographic 8:��:id§�e i:��f���.y · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,658 
paper, to be had of photo dealers. 3. Is any tonmg so- Cash carrier, C. C. Rogers . . . . . . . . • • • . . . . . . . .  , • .  , . . . . .  457,610 lution necessary ? If so, what is the formilla I A. 8:�g ���i�t��'a�d�n����o,::G: ·F: ·KOi,,·::. :·.4(7)26: �H� No. See SCIENTIFIC AMERICAN SUPPLElIENT, No. 711. Cash registers, card printing attachment for, W. 
4. Is there any simple process by which bille prints L. Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . .  457,766 
may be turned brown or black ? A. Make a solution of 8:�m �:��l�: gj,!,",: ���usioii : : : : : : : : : : : : : : : :::: : :  �f:� 

Borax . . . . . . . . . • • • . • • •  , . . . . . . . . . . . • . . • 274 oz. 8&��;�ie';!�g�i��:. fde:�.l�.�.::::::::::::::::::::: : : : :  :gH� 
Hot water . • . . . • • • • • • • . . . . . . •  , • . . • . • . . . .  38 8�a!r. JS1§e 'jiniow cleaning chair. 457 567 

Add snlphuric acid in small quantities nntil bi lle 
l itmus paper is turned sl ightly red. Then add a few 
drops of ammonia nntil red litmus paper turn" blue. 
Then put into the soliltion 150 grains of red crude gum 
catechu, and allow it to dissol ve, ", ith occasional "tir­
ring. To tone a print, imrr..ersc it a minut.e or longer 
until the desired tone i s  obtained The solution will 

ch:l�'bott�::"Ot. ir:&: it: 'X: iii; Froii';·. : '::::. : : : ':::. 457,f037 Chalk, device for supporting, R. W. Jones . . . . . . . . .  457,559 Channeling machine, A. Ball . . . . . . . . . . . . . . . . . . . . . . . .  4.1)7,5().l Chart, multiplex dress, M. S. Schafer . . . . . . . . . . . . . . .  457,591 Cbeese raCk, J. W. Irons . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  457,tlO4 Chimney cap, J. Batman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -'57,628 Chuck, "N. E. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,392 Cbuck, drill, N. E. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,393 Cigars, packing, J. Kruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,401 Circular cutter, L. S. Rochat . . . . . . . . . . . . . . . . . . . . . . . . . 457,370 Clamp. See Rai]way track clamp. keep indefinitely. Gum catechu can be obtained from Cleaner See Boiler cleaner. Carpet cleaner. 
drug stores. 8lgtg;sufi���c�i\�hil�'e�·. ��.���':::::::::::::::'.': : :  ii+:m 

(3291 )  W. J. B. asks what kind of car· gg�g�� n��,s?ip�o�����dOW; ·E: ·6: ·ili:a.;.;ii::::: : : :  �+::lM 
81�1��� f;i�t��eF�Mftie�������: : : : : : :  : : : : : : : : : : :  : : :  �+::� bon to nse for a bottle battery or ClIp for a dry battery, 

and give names of nece.sary address for a dry battery. 
A. Use plates prepared for the pnrpose and sold by 
dealers, or use carbon rods such as are employed in 
electric lighting. If the rods are coppered, the copper 
should be removed with nitric acid. You can nse an 
ordinary porons cell. You will find Dr. Gassner's dry 
battery described on page 306, vol. 61, SCIENTIFIC 
AMERICAN. also in U Experimental Science." 

Clutch, friction, A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,539 Clutch, friction, F. Van Benthuysen . . . . . . . . . . . . . . . .  457,446 Confectiqns, machine for moulding. J. C. Ruby . . .  457,372 Cooler. t;ee Milk cooler. Cork cutting mochine, G. W. Robinson . . . . . . . . . . . .  457,671 Cotton gin, C. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,690 
8g��?n��Ck��:�'i.�c�pri���'it��o coiipii';ii.45J�tfi 457,744 
cra��?o�18ading logs, C. Christenson . . . . . . . . .  0 • • • •  457,341 Crane, hydraulic traveling, E. W. Naylor . . . . . . . . . .  457.441 Crupper, K. A. Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . • .•. . 457,651 Crutch, K. Olsen . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  457,519 

(3292) J. H. H. asks : 1. What n umber cuP"re�f:t�;�u��d drinking Cup. Drip cnp. Um­
of the SCIENTIFIC AMERICAN or SUPPLEMENT explains Cushion. See Billiard cushion. 
how to make an induction c"il ? A. See article on this Cut&::;"a�e';,e e�����lar cutter. Glass tube cutter. 
subject. in SUPPLEMENT, No. 160. 2. How can I make 
a good dry battery ? A. For information on dry bat· 
teries see SCIENTIFIC AMERICAN, vol. 61, page 306. Dr. 
Gassner's dry battery. 

Cutter bar, C. C. Shults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,379 Cutting instruments, preparing leather for sharp-eninR, W. H. Lewis . . . . . . . . . . . . . . . . . . . . • . • • . . . . • • . . 457,355 Dash board, G. B. Slate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,421 Disinfectant holder, E. A. McCartney . . . . . . . . . . . . . .  457,659 
m�::Ii;g��i:�rS.�.�ri�����::.·::::::::::::::::.·:.·.: : : :  �:� 

(3293\ E. E. T. asks : Can No. 27 double Door spring- and check. W. Gilfillan . . . . . . . . . . . . . . . . .  457,347 Draught attachment for sleigbs, K. M. Alvord . . . .  457,692 silk-covered copper Wlre be nsed in-tead of bare wire 
as given iR dlfections about indGction coil in chapter 
xx: of ." E::&perimental Science " ?  A. Si lk-covered 
wire can be u8ed, but it should be No. 36. 2. How is the 
current in above coil regulated, as it has no regulating 
tube ? A. The secondary current is regulated by va­
ryir.g the pTlmary c.urrent, either by plunging the ele­
ments of the battery more or less. This mode of regu­lation, however, is not very firm. In a spark coil firm 
regulation is seldom required. 

TO INVENTORS. 

An experience of forty years, and the preparation of mOre than one hundred thousand applications for pa­tents at home and abroad, enable us to understand the laws and practice on both continents, and to possess un'" equaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application, and persons contemplating the securing of patents, either at home or abroad, are invited to write to this office for prices, which are low. in accordance with the times and our ex ... tensive facil ities for conducting the business. Address MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad­way, New York. 

Drill. See Expansion drill. Mining drill. Rock drill. Drilling macblne, W. H. Bansh . . . . . . . . . . . . . . . . . . . . . . 457,756 Drinks. apparatus for dispensing, W. M. Fowler . .  457,489 Drip cup,'kBritton & Levi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,45R Druggist's prescription desk and file, J. B. Crucial 457,3H9 Dust collector, O. Kutsche . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,4!l3 
�le�i&fc ��t�.�;;�tr. �o���g�i.: : : : .. : .. : .. .. .. : .. .. .. : .. .. .. : : :  :g+:t� Electric circuit switch, automatic, W. L. Silvey . .  457,483 
�}������ �g���;i�;,ss���:��cJ;�ti��� T�' S������·. : : :  i�f:l�� Electric light hanger, F. A. Weimer . . . . . . . . . . . . . . . .  457,&;7 Electric machine or motor, dynamo, E. M. War-ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,754 Electric machines or motors, brush holder for dynamo, C. O. Mailloux . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,358 Electric meter, Meylan & Reckniewski. . . . . . . . . . . . . 457,453 Electric motor, W. S. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,534 ElectriC switch, H. H. Blades . . . . . . . . . . . . . . . . . . . . . . . .  457,339 Electric wire safety device, J. H. Sedlmeyer . . . . . .  457,374 Electrical switch, H. H. Blades . . . . . . . . . . . . . . . . . . . . . .  457,338 Electricity and cha!'ging secondary batteries, 
Ele����:,p�e�:�g::;b:i��;�tL�gp�g:t: .�����.�l.l: fg+:� Elevator, G. Hancock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1)7,6(5 Elevator, J. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,479 Envelope and display stand, combined, A. M. Cos-teUa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  457,509 Exercising apparatus, 'V. L. Coop . . . . . . . . . . . . . . . . . .  457.602 Exercising apparatus, J. E. Dowd . . . . . . . . . . . . . . . . . . .  457,400 Expansion drill or boring tool, C. P. Jennings . . . . .  457,536 Extension screen, adjustable, A. Doenitz . . . . . . . . . .  457,639 Extension table, 'V. H. Pickett . . . . . . . . . . . . . .  457,429, 457,443 Fabric. See Woven fabric. 

INDEX OF INVENTIONS Fare box. Mangan & BuckJey . . . . . . . . . . . . . . . . . . . . . . .  , 457,545 Fel'Ji'i�I��l',����.�� .���. ?:.i��i.��. ����.� . �.��:�. ��'. �:' 45;, 718 Fence, A. Newkirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,480 Fence, portable, H. L. Kesling . . . . . . . . . . . . . . . . . . . . . .  457.647 
}'eri����ri��? t�if.l���ra'�:�,�'. �.�?�.i��. ��� �i.�� 457,612 File, letter or bill, B. Lawrence . . . . . . . . . . . . . . . . .. . . . .  457.562 �'ilter, R. R. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  457,630 Fire escape, C. C. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,608 
�i���n�a���j.�A;;n�u��.i.��: : : : : : : : : : : : : : : : : : : : : : : :  :�W� 

For which Letter. Patent of the 
United State. were Granted 

August 1 1, 1891. 
Flood gate, J. Shellabarger . . . . . . . . . . . . . . . . . . . . . . . . . .  457,623 

&ND EACH DEADING THAT DATE. 
Flour, machine for scalping and bolting, J. Metherell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,656 
���rr gl�J'��;,sR�ali.nHt��a�.: �i::.�: .P::. ������: : : : ��:� Fruit gatherer, G. A. Marsh< . . . . . . . . . . . . . . . . . . . . . . . .  457,516 
����a���feS� �';t��r��::ace: . . . . . . . . . . . . . . . . .  , . . .  457,376 [See note at end of list about copies of these patents.] 

AnnunCiator, McCann & Cretder . . . . . . . . . . . . . . . . . . . .  457,454 �������::i,I,l.-S�W�Odb,;ry::::::::::::::::::::.: : :  �H;\� Anti-corrosive and anti-fOUling compound, M. E. Game board, D. H. McLean . . . . . . . . . . . . . . . . . . . . . • . . . .  457,618 
AntIf-��Y�t��ii . co:r�;pos'iiioiis: " making,' . Harri's " &  457,342 Gas, apparatus for the manufacture of, J. H. W. 

Wass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,417 GasS��i'?le��I��'t'd;ieii &i ·Moi-riso,;: : ·. : : : ·:. : : ·. : : : ':. : :  : : :  �f;� Armor plating, Coomes & Hyde . . . . . . . . . . . . . . . . . . . . .  457,525 Gas burners, heating attachment for, G. A. Wil-
!�i�'c�rli:��rfi: Pai�er: 'jj.: : ...... .. .. .. : � '. '. '  . .. .. '.: : : : :  :g+:�� I Gaslit��anhoie;; 'means' for '  preventiiig ' ii{e' ac� 457,M3 
�:kti���I��iR�W�wue'lis����.i���:.�:.�.�����: : : : : : :  ��:�� cumulation of, C. 'V. Hays . . . . . . . . . . . . . . . . . . . . . . 457,436 
Balance, automatic, C. Schenck . . . . . . . . . . . . . . . . . . . . . 457,7;13 g�� �uOr\��r�; �,:a�°fu��y:ca";jt::, :::::::::::�::���: ��:t;� Bale of cotton or like material, i.caeed, P. It. Gate. See 11'lood gate. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,6.'l4 Gate, C. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,701 Baling press, P. K. Dederick.457,631, 457,633, 457,635, 457,636 Gate, J. �\ Glidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4&7,491 Bali� press, M. O. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . .  457,36<J Gate, D. H. Iseminger . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  457,722 Baling press and method of baling, P. K. Dede- Generator. See Steam generator. 
Bar�iC�ee' Cutt·er bar: · · · · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,632 �tass tube cuttler'd'cTwLeVi . . . . . . . . . . . . . . • . . . . . . . . .  457,732 
Barge or other vessel, C. J. Seymour . . . . . . . . . . . . . . .  457,622 � oye ['fcep:,ac �, i 'f e:j,k�" 'M" "  ii "  . . . . . . . . . .  �!.�g 
Battery. See Electric battery. G�:�� sc��'ri:::�I�:cgfn�rb. E. 8ib��� . .  �;: :::::: : : :  457:380 Bed brace, S. E. Will iams . . . . . . . . . • . . . . . . . . . . . . . . . • . . 457.688 Grinding machine. tool, A. S. Vose . . . . . . . . . . . . . • . . . .  457,387 
���.

e
s':,1����1�1�:ii.:.·. ��.�����.::::::::::::::::: : : : : �+:� 8�!'r�.ng-s�:'i>��:ett�a�. Wing . . . . . . . • . . . . . . . . . . . .  457,755 

��������J�f1.ewn�.:t�?�����,.�:�: .���::::.: �Hl,fi ���l�o'§���:��n��dr:.e, F. F. Fletcher . • . . . .  457,641 
��:���fB����t��tier'}o�'¥��·Earie: : : : : : : : : : : : : :  �+:r� Hanger. See Car door hang-er. ElectriC light 
Bench stop, C. MorrUl . . . . . . . . . . . . . • • • . . • • . . . . . • . . . . . .  457,363 gg�eer;a�����ley wire hanger. Wringing ma-
Billiard cushton. S. De Gaetano . . . . . . . . . . . . . . . . . . . . .  457,529 Harvester, corn, B. Hudson . . . . . . . . . . . . . . . . . . . . . . . •  457,m I�����' sse��, ri':.sgb�!-�.iS�8.m:e ·board: · · · · · · · · · · · ·  �7,6M �arvesting��cb�ne, corn, C. K. Cordre) . . . . . . . . . . 45� ,760 
Boiler. See Hot water or Iteam bOller. B:� f��:'ilor.e. G�Wiu.rd::::::::::::::::::::::::: : : :  �f:: 

© 1891 SCIENTIFIC AMERICAN, INC.



1 24 
Beater. See Well heater. I gprmg. See Door spring. Vehicle spring. 
Heatmk" by electrlCity. apparatus for. R. Ken... SprocKet wbeel. 1'. J. Neacv . . . . . . . .. . . .. . . . . . . . . . . . 457,420 

nedy . . . . . . . . . . .. . . . . . . .. . .. . . .. . . . . . . . . .. . . . . . . . . . . . (,';7,561 Stamp, hand, Tuwry & Pickup . . . . . . . . . . . . . . . . . . . . . .  457,432 
Heel nailing and trimming machine. Glidden & Htand. See Horseshoe stand. 

Elliott . . . . . . . . . .. . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  4f)7,462 Stave S8WIDI! mach ine. A. J. Carter . . . . . .. . . .. . . . . . .  457,396 
Heel protector. Ayres & Ii·oster . .. . .. . . . . . . . . . . . . . . .  4-57,;i94 t:;teak tenderer, 1. 'l'. Wi l l iams . . . . . . . . . . . . . . .. . . . . . .. 457.551 
Heel stiffener mach llle. A. H. Thompson . . . . . . . . . .  4-57,412 Steam I!enerator, E. A. Doty . . . . . . . . . . . . . . . . . . . . . . . . .  457.640 
Hinge, F. W. Hoefer . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 457.721 Steam generator and heater, electric� W. Mit· 
Hinge. l ock. R. G. Pike, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,556 che l l  . . . . . . . . . . . . . .. .. . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . m,:*l2 
ll��:t1ni���b:ni��,����:ai'c· 'sioi> ' cievlce" ior: 4

57
.720 ����l: ���������������b�· L'rPP�
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���.�

i
��: :: : � :  . . �i:� 

H. Lechtenberg. . . . . . . . . . . . . . . . .  . . . . . . . . . . .  ....�7.130 Store service apparatu8 track� C. C. Rogers . .. . . . . . 457,609 
Holdback iron, A. Kerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,125 Stove, G. K. Cbapman . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 457,433 
Holder. See Book: leaf holder. Book 0:' ccpy Stove attachment, H .  E. Squires . . . . . . . . . . . . . . . .  . . . 457.7bl 

bolder. Disinfectant holder. Mop h'.:lder. Stove, cooking. M. N. Piedra . . . . .. . . . . . . . . . . . . . . . . . . 4.57.t:i67 
MusiC holder. St.ove, gas cooki nl!. C. F. SpauldinlZ . . . . .. . . . .. . . . . . . 457.406 

Hook, J. L. Bucknam . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  457.524 Stoves or ranges, oven bottom plate for. D. G. 
Horse attacb inlif device, F. J. Shephard . . . . . . . . . .  o 457.568 LittletleJd . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. . . 457,403 
Horse detacher. J. H. Gamer . . . . . . . . . .. . . . . . . . . . " , ·  457.346 Street sweeping machine. C. C. Anderson . . . . . . . . . . 457.fi93 

���:�s'h���·a!��?S�o� .�.�.�l.��: :::::::::::� : : � : :  �+:m �l�:�l ::::g��� ::�g\�:: �: ���;��: : : : : : : : : : : : : :  �+:m 
Hose coupl ing. \V. L. J ohnson . . . . . . . . . . . . . . . . . . . . . .  457.724 Subaqueous structures, construction of, R. Hunt. 457.438 

��t:�i�gfIl
s
���� b����e: 's�o:!' h�?:: 'iD: W·. · iiiii; 457,52

2 ���r�hI.
de8:�

dE�ec���:s
S
O;itcti: . . . iriiecti-ic' 'circ'ui't 

457,448 

man . .  _ . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . 457.719 switch. Rai lway switch. 
Injector. W. B. Mack . . . . .. . . . . . . . . . . . . . . . . . . . .  457,514" 457,515 Switch, S. Bergmann . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . .  457,512 

i���in::a!';lh��
d
:.

a
��J,nrruith . . . .. . . . . . . . . . . .  457,676, 457.734 ���T:,I 

i���
t
E�i!�

l
i�n· iiltiie: ' ·Ironiiig·ii.iile: 

. . · · · · 457,503 
I�g�:�� ��gl�'�d ?,;c�:'}�s.yC;:;le::::::::::::::::.: : :  :gg� ��r�:;a

t
;�Pt'o�·c�gl'i

b
rait'waY8: ·8igniili�ic: · '1': ·X. ii: 451,442 

· Joint. See Sw1veJ joint. Putnam . . . . .. . . . . .. . . . . . . . .. < . . . . . . . . . . . . . . . . . . . .  457,.)05 
Joists of bui ldings or qther structures. brace and Telephone system. automatic. Hayes & Sears . . . . .  457,477 

Ki1��Pg��Jgfie�v ����e, Sr . . . . . . . . . . . . . . . . . . . . . . . .  457,
6M 

��IAY�i��Pl?n:.·A�o;i��:�p:::::::::::::::::::::= : : : :  :gf:� Kn�fe.' See �'r�l it k�tfe. Tobacco ,knife. Tie. See Railway tie. 
KnIttmg machmehClrcular, J. E. Gearhart . . . . . . . .  451.643 '.rimekeepers balance statf for. J. E. Swarthout . . .  4.'>7,§81 
Label case, R. M . •  loyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,581 Tire, wheel, Specht & Broenen . . . . . . . . . . . . . . . . . . . . .. 457,56'9 
t:�E: 1�::��: j::.
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.. .. .... :::: : :  :�+:�I �gg:��g �ciltr�g ���r;e�G���re 'Ciaii-: : : : : : : : : : :  !��:tM 
Lamp lin ings, die tor formtn� carriage, F. C. Can- Tobacco knife, \Y. S. l'erreU . . .. . . . . . . . . . . . . . . . . . . . .  4,1:'7.385 

non . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.5.rl7 Tobacco resweating device, B . .Martin . . . . . . . . . . . . . .  457,464. 
Lamp, spray. A. Shedlock . . . ... . . . . . . . . . . . . . . . . . . .  : . . .  457,375 Toeweigbt for borses. H. Armstrong . . . . . . . . . . . . . . .  457,502 
Lamps. means tor suspendmg and controUmg rrool combined, A. L. Daly . . . . . . . . . . . . . . . . . . . . . . . . . .  457,526 

electric, S. Bergmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,573 Top 'detonating).,E. D. Pike . . . . . . . . . . . . . . . . . . . . . . . . . .  457,520 
Lantern. magiC, A. \Y. A�m�trong . . . . . . . . . . . . . . . . . .  457,!in4. Toy·apparatus. li. A. Spence . . . . . . . . . . . . . . . . . . . . . . . .  457,593 
Lantern,. tubula� C. J . . HIgI!Ins . . . . . . . . . . . . . . . . .. . . . .  4�I.:'J2� Toy, figure, W. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,397 
Latbe. Pivot, J. �<?hwelz�r . .. . . . . . . . . . . . . . . . . . . . . . . . .  �)! • .3j.� Trap. See Target trap. Lathes, center grInder for. J. Weber . . . . . . . . . . . . . . . 45 . ,389 Trimmer. See Rotary trimmer. Leaf turner, E. 'lippach . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  451,H15 'l'rolley, S. H. Short . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  457,378 Letter bqx, no�se Ooor. W .  O. Taylor ... . . ... . . . . . . . .  457,497 Trolley wire hanger, N. Newman . . . . . . . . . . . . . . . . . . . .  457,6flO Letters In bUIldings, apparatus for distrIbuting, 'I'rousers flap supporter. C. S. Terpening . . . . . . . . . . .  457,fjS2 C. Dannenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(>p27 'l'ruck, car, M. G. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . 451,140 Lock, S. P. Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �) • •  ti71 Truck for electric motors. G. M. Brill . . . . . . . . . . . . . . 457,599 Lock, W. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,=)7,753 'I'russ J. :\lcCutcheon . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .  457,747 Loom, J. Leeming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,731 Type distri buting apparatus, J. B. Odell . . . . . . . . . . . . 457,4Rl Loom. W. Talbot; . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �§7,41 l  Type rubbing mach inery, Birch & Dance! . . . . . . . . . .  457,575 Loom reed, C. S. :-strow:bndge . . . . . . . . . . . .. . . . . . . . . . . . . 4§7,409 Typewriting machine, J. & G. Becker . . . . . . . . . . . . . .  457,3:.{6 

I uI>+i d e PnU'e, each i n �e r tjon - - , �  cen t s a l i n e  
Back P a a- e ,  each i n se r t i o n  .. _ .. - $1 .00 a l i n e 

The above are charges per agate line - about eight 
words per l ine. 'l'his notice sbows the width of the line. 
and is set in agate type. Enl!ravings may head adver .. 
tisements at the same rate per agate line. by measure .. 
ment. as the letter press. Advertisements must be 
received at PublIcation Office as early as 'l'hursday 
mornin¥ to appear in the fol lowing week's Issue. 

U SE ADAMANT WALL PLASTER 

Screw Cut­
tin� Auto­

matIc Croa. 
Feed, ate. 

Scroll Saws, H Catalogue 
Circular Free !.wl.I� .. thes E ofa.ll our Mortiser.. Ma.chinll'J' .. 

695 Water St . . Seneca Falls. N. V. 
PROPOSALS. 

[AUGUST 22,  18<)I . 

" Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
A 1 1  the Essential Features I!reatly perfected. 

The Most Durable in A J ig-nment. 
Easiest Running and Most Silent. 

Al l type cleaned in 10 seconds without so i l In/! the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y. U. S, A. 

Send for Catalogue. 

[I WO ODEN T'II1.'KS FO R R A I L R O . D S  
"'lrt ,JWATE R WORK21 

LA.�G£WATER TA N �  M I LLS , FARMS & c  
PLAN S &.�S P ECiAiTY S 'C OMPLt�cK 0 ,  
S P EC l f l CAllONS F URNisHED tYFR!55 LUMBER 
FOR F O U NOATloNS S.TOW[RS W.E.CALDWELL&C� 

� N °  2 1 7  E M A I N  S T  L OU I S V I L L E  Kv 
Loom take· up mechall lsm, G.  F. Hutchins .. . . . . . . . 4?7,451 Typewriting machine, C. S. Booth . . . . . . . . . . . . . . . . . .  457,757 LooI1? temple, \V. H. Sadler . . . . . . . . . . . . . . . . . . . . . . . . . .  4;:17,495 Typewriting machine, B . . Metz . . . . . . . . . . . . . . . . . . . . . . .  457,SH3 Lubncator. F'. P. Unger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.683 Typewriting machine, W. S. Scudder . . . . . . . . . . . . . . .  457,673 Lumber stacker. H . . W. Clark . . . . . . . . . . . . . . . . . . . . . . . .  45I,�V Typewriting machines, cleaning attachment for, 

LEARN WATCHMAKING, etc., o�"Yn!a�M
\,,��dCOCk 

Write for terms and particulars. 
l\1atc.h box. �. Jungl�ger . ,  . . ... : . . . . . . . . . . . . . . . . . . . . . 45, ,�)() A. PurselL . . .. . . .. . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . .. . 457.620 :Matrlx makmg macbme, electrICal, W. W. Street. 457,7;:,2 Typewriting- machines, type. cleaning brush for, )leasur�, bottom}e�s, J. C. Dawes . . . . . . . . . . . . . . . . . . . 457.49� F. Van Fleet . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . .  457,fJ84 ),leasurmg can. F .  C. H .. Strasburger . . . .. . . . . . . . . . . .  4�7,59,') Umhrella or parasol. IJ. H. Clogg . . . . . . . . . . . . . . . . . . . .  457,449 �f�i:� Sh�:�sE�ct�icS:�l�r: " " . . . . . . . . . . . . . . . . . . . . . .  4;:,7,405 V::;���I�� W. §tEre�� .���.�

l
.-:::::::::::::::.'::::::.: : : ��+:� M! l k  coole� Heul1,ngs, Jr.

! 
� Ev�ns . . . . . . . . . . . . . . . .  451.533 Valve and valve mechanism. P . . J. Steinmesse . . .  , 451.594 Mi l l. ,See \jane mIl l . Ro l�ng mi l l .  ... . .  Valve for steam engines, cut-oft', E. HilL . . . . . . . . . .  457,5&8 

M�n�r s sq.uib. J. R. Powel l .  . . . . . . . . . . . . . . . . . . . . . . . . .  4{>!,�)hq Valve, globe. S. C. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,629 MlDlDll drill. steam, A. Bal l . . . . . . . . . . . . . . . . . . . . . . . . . . 4<: , .506 Valve mechanism for air brakes, auxiliary regu-Mop bolder, A. H. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . .  4a1.425 lating, A. P. Ril<gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,670 Mortismg machine. Passel & Sofge . . . . . . . . . . . . . . . . .  457.:*>8 Vapor or ga8 burner, G. P. Way . . . . . . . . . . . . . . . . . . . . .  457.414 Motor. See Car motor. ElectriC motor. Gas Valve
! 
steam-actuated. A. Ball . . . . . . . . . . . . . . . . . . . . . .  457,505 �otor. . •  Vehic e, J. J. Gilbert . ... . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  457,530 

Mus�c boxeS
h
s�fety che�k for, J. Btl Ion-Hall or . . .  4;:,7,574 Vehicle running gear, Warenskjold & Burgess . . . .  457,3R8 Mus!C score Older, P. 0 CarrolL . . .. . . . . . . . . . . . . . . . .  4§7.564 Vehicle, short turning. C. Comstock . . . . . . . . . . . . . . . .  457,508 

Mus!cal �nstrument, E. G. D�rner . . . . . . . . . . . . . . . . . . 4;:,7,707 Vehicle spring. D. Lippy . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  457.737 Mus!cal �nstrument, mechaDl�al.t W. O. Spaethe . .  457,445 Velocipede\ A. L. Garford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.435 M�slCal l!1strume�t. valved. F :  Hesson . . . . . . . . . . . . .  457,337 Velocipede saddle, G. Meader . . . . . . . . . . . . . . . . . . . . . . .  457.654-NaIl cuttIn� machl!1e. E. H. Bls8ett . . . . . . . . . . . . . . . .  457.416 Vending machine, coin-operated, A. Brau . . . . . . . . .  451,700 Natls
! 
maklDg furmture . . J. Bm·becker . . . . . . . . . . . . . .  4{>7,591 Vise. R. W. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.:-J53 Need e threader, J. Darlmg I't al . ., '  .. . . . . . . .. . . . .. . . .  4�7.474 Vise, H. E. Lon� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.W,419 Noodle cutti !1g m�chine Skuborvlns & Fuldheim. 4?7.�2� Vise. bench, J. F. Emmert . . . . . . . . . . . . . . . . . . . . . . . . . .  4.57,710 Oar. bow f�Clng, G . . R. �lerrell . . . . . . . . . . . . . . . . . . . . . . .  4;:,7,655 Wagon brake, F. W. Dobbel . . . . . . . . . . . . . . . . . . . . . . . . . .  457.M4 Oil projectIle and distrIbuter, E. D. Moore, • _ 'Vagon brake. M. Shive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457.54R 
. . . 4�7,553i 4D7,554 \Vardrobe and desk combined. T. A. Galt . . . . . . . . . .  4;)1,450 Ore gnndmg and amalgamatmg apparatus, :-stab Washing machme. h. H. Mathias . . . . . . . . . . . . . . . . . . .  4f17,452 & Rew: . . . . . . . . . .. . . . ",' " . . . . .  : . . . . . . . . . . . . . . . . . . .  457,541 Washing- machine, G. D. McIlvoy . . . . . . . . . . . . . . . . . . . 457,428 Organs, wm<;l chest for, C G. W�lgJe . . . . . . . . . . ... . . . 457,686 Watch case hinge, G. Newton . . .  " . . . . . . . . . . . . . . . . . .  457,739 Oven, electru?allY..,heated, W . . Mltchell . . . . . . . . . . . . . .  457,745 Waterways. balance lock for, C. N. Dutton . . . . . . . .  457,528 Pack�ge carrier, S. R. Du�mer . . . . .. . . . . . . . . . . .. . . . . 457,499 Well boring apparatus. L. B. Hart . . . . . . . . . . . . . . . . . .  457.713 Packmg, stuffing box, H. S. Ross . . . . . . . . . . . . . . . . . . . . 4�7,�66 Well drilling mach ine, C. E. Wyman . . . . . . . . . . . . . . . , 457,552 Pad press. �1. '!'. B. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4?1,t!96 Well heater, electric oil, C. W. & S. D. Robison . . . . 457,457 Pad pres�st chnc!I ing plate for, M. V. B. Bean . . . .  4;:,7,697 Wheel. See Car wheel. Sprocket wheel. 

�adlock, �. P. Stem . .  ·Ii : · . .  'j . . . .. . . · . . .. . . . . . . . d.I . . . . . .  457,678 Wheel, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,494 aper, a�tOIp.atlC mac me or InSertIng an oop- Wheel, J. Pluck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,668 ing wlr� III pack�ges of, W. 1\1. Hunt .. . . . . . . . . . . ,,§7,351 Wheels, sand band for vehicle, S. J. Gelusha . . . . . .  457,511 Paste makmg machme, J. W. l\1eyer . . . . . . . . . . . . . . . .  4;:,7.616 Wick raiser. T. Hipwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,588 Pea sheller, .E. C. �oulton . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,538 Windmil l ,  E. L. Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,384 Pen. fountam. L. B. Woolfolk . . . . . . . . . . . . . . . . . . . . . . . 457,470 Window cleaning chair, A. Barnhart . . . . . . . . . . . . . . .  457.695 Pen �ack, L. H. Coleman . . .  � . . . . . . . . . . . . . . .. .. . . . ... . .  457,759 Window frames machine for the manufacture of. pen
F
Clls, means for attachIng rubber tipS to, E. 

79 J. Booth . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  457,698 aber . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  ; . . . . . . . . : . 457,5 Window slats. operating bar for, G. H. Moll . . . . . . .  457,427 Phonogram blanks. smoothing too] for, 'I. A. Edl" Wire stretcher. E. Woodward . . . . . . . . . . . . . . . . . . . . . . .  457,4G9 son . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  4�7,344 Wires, cables, etc., and for making tubing and I Photographlllg, I. H. Ha�burger . . . . . . . . . . . . . . . . . . .  4[)7.712 cord. machine for covering, V. & J .  Royle, Jr .. 457,482 1 P!ano act !on. 1-. H. HastIngs . . . . . . . . . . . . . . . . . . . . . . . .  457.714 Woven fabric, J. H ilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,7G5 P�ano actIOn, �. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,666 Woven fabric, 'V. 'J'albot . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,410 P!anoforte act1On. 'Y". Rohlfing. Jr . . . . . . . . . . . . . . . . . .  457,500 Wrench. See Chain wrench. P!ano pedal, S. Seeley . . . . . . . . . . . . .. ; . . . . . . . . . . . . . . . . .  457,592 Wringing machine han�er. J. Sherlock . . . . . . . . .. . . .  457.523 
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facture of, F .  Koskul . . . . . . . .  457�478 Yoke. neck, J. G. BurbrIdge . . . . . . . . . . . . . . . . . . . . . . . . .  , 457.422 
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Planter, corn. G. J. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,398 
Plow attachment, F. R. Winter . . . . . . . . . . . . . . . . . . . . .  457,689 
Plow, cotton. J. J. Leviston .. . . . . . . . . . . . . . . . . . . . . . . . . 457.650 
Plow. wheel, M. Trotman . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,625 
Plows, marker attachment for, J. D. Marley . . . . . . .  457.653 
Pocket guard and pen snd pencil holder, .:\1. 

Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,340 
Pottery kiln, J. McCloskie . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,465 
Power. See Horse power. 
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BfIe::�re'ss: ' 'Pad 'pre�s: 
457,471 

Printer's quoin, A. �. \Vilson . . . . . . . . .. .. . . . . . . .. . . . . 457,501 
Printing machine gripper mechanism, J. T. Haw-

kins d Ill .  . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,715 
Printing machine, multi-color. F. F. W. Oldfield . .  457,663 
Propeller, C. F. LIttlejohn . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,513 
Propelling vessels. '1'. Mills . . . . . . . . . . . .. . . . . .. . . . . . . . 457.361 
Propelling vessels, machinery for, H. P. Holland. 457,437 
Propell ing vessels, means for. C. J. Menges . . . . .. . .  457,426 
Protector. See Heel protector. 
Puddler's balls. making, H. A. Jones . . . . . . . . . . . . . . .  457,352 
Pulley, J. Hampton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,644 
P
U
l
l I!j,t�����: ���������. ���:��� ���

i
�� .��:'. �'. 457,4H7 

Pump, electric air. Dittmar & Falkenhausen . . . . . .  457,762 
Pump, steam and vacuum. E. Korting . . . . . . . . . . . . . .  457.729 
Rack. See Cheese rack. Pen rack. 
Radiator, W. Burl inl< . . . . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . 457,601 
Radiat.or. W. E. Lanllon . . . . .. . . . . . . . . . . . . . . . . 457,648, 457,649 
Railway, electric. R. M. Hunter . . . . . . . . . . . . . . . . . . . . .  457,736 
Railway. electric, M. H. Smith . . . . . . . . . .. . .. . . . .. . . .  457.382 
Railway fastening for metal lic ties. R. MorrelL . . .  457.500 
Railway rail brace, 'V. Goldie .. . . . . .. . . . ... . . . . . . . . . . 457,585 
Rai lway rail fasteninl! for metallic ties. R. Mor-

rell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 457,518 
Railway rai ls to longitudinal sleepers, attaching-, 

J. P. E. C. Stromeyer . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  457,735 

�:n::f �li.i
i��h���r.;>���(;,T�icc.;rti:;y : : : : : : : : : : :  19a�� 

Railway swit.cb. street, H. H. Olds . . . . . . . . . . . . . . . . . . 457,404 
Railway tie, metall i c, R. Morrell . . . . . . . . . . . . . . . . . . .  457,517 
Rai lway tie plate. W. Goldie . . . . . . . . . . . . . . . . . . . . . . . .  457,584 
Bailway track clamp. J .  F. Adams . . . . . . . . . . . . . . . . . .  457,596 
Railway trolley. electric, S. H. Short . . . . . . . . . . . . . . .  457,377 
Rai lway trolley pole, electric, C. A. Lieb . . . . . . . . . . . 457.356 
Railways. pole trolley and stand for electric 

street, '1'. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,334 
Rake. See Hay rake. 
Register. See Cash register. 

T RADE M A RKS. 
Axle lubricants. S. Hopkins, Jr . . . . . . . . . . . . . . . . . . . . . .  2O,fXX) 
Beer, C. A. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,001 
Boots and shoes, rubber, E. B. Preston . . . . . . .  20,012, 20,013 
Canned fruits and vegetables. D. W. Archer . . . . .. . . 19.mm 
Carpet lining, paper, E. H. Batley . . . . . . . .. . . . . . . . . . . . 19,993 
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Alkali Company . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  20,027 
Collars, cuffs. and shirt fronts. J. M. Clinton . . . . . . . .  20,004 
Electricity. devices and apparatuses for generat-

��ttlir:�
s
El���ri�al
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Frozen con1ections. Hertz & kieSling . . . . . . . . . . . . . . .  20,019 

��y�:�8i¥!�r�����r:t�g"n���n�
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20,
006 

& Sbafer . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .  19,995 
Herbs for curing diseases arising from disordered 

liver and kidneys, dry mixture of, S. R. Ifeil & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  20,008 
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Lotions. soaps, salve. and dentifrices, H. E. Hen ... 
wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,024 

Meat. extracts of, Compagnie des Produits Kem" 
merich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,022, 20,023 
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Remedies for diseases of horses, swine, and poul .. 
try. J. Dret s. . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  . . .  20,005 

Remedies for external, and int�mal uses tn dis­
eases of the throat, lungs, and stomach, C. P. 
McCaffrey . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,020 

Remedy for syphilis and rheumatism, C. F. McEl-
rath . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 19,998 

Salves, S. F. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,011 
Sewing machines and parts thereof, Union SpeCial 

Sewing Machine Company . . . . . . . . . . . . . . . . 20,014 to 20,016 
����hl���
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'.rickings, J. Farnum & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,007 
Tobacco, plug-cut smoking, Marburg Brothers . . . . .  20,002 
Whiskies and alcoholic liquors, Large, Jr., & Ren ... 

ziehausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  19,997 
Whisky, C. H. Graves & Sons . . . . . . . . . . . . . . . . . . . . . . . . .  19.994 
Whisky, Lang, Bernbelmer & Co . . . . . . . . . . . . . . . . . . . . .  19,996 

u. �89fn�����d�l�r�:�ia';, ��sI��iif�\:-.. �il1
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ceived at this office, until noon of Aug-ust 20, 1891 , for the 
delivery of 9,(K)() bbJs . •  more or less. of American Hy ... 
draulic Cement, at Bennett's Wharf Boston Harbor, 
lIass. Attention is invited to the Acts of Congress � 
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mation apPI�.
t�l. MANS�'IELD, Lieut. Col. of Engineers. 

A N E W  E D I T I O N  O F  

Th� �ci�ntiHc Amn!��n n�r�r�n�� DOOR 
This attracti ve l tttle book. of 150 pages. embraces a 
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u. H. by states and counties, and has the area of square 
mi les in each state and territory, with tables of the oc-
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statistics being- compiled from the 1800 census ; the 
Un ited States patent laws, with directions how to obtain 
patents Hecure caveats, trade marks, design patents 
ann copyright.s. 

'l'he book contains tables for calcuJating the horse 
power of steam engines. and otber information useful 
and varied. The matter crowded between the covers 
of this little 151l page volnme cannot be obtaIned from 
any other source. l.Jl'ice 2a Cents. May be had of 
newsmen or by mall. 

:DIS:UJ.VJ.V � CO. 
Publishers of SCIENTIFIC AMEUICAN. 

361 BrolldwllY, New YOl'k. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
� �i�:�� �:�fsc?:J::u��:: 
��:i�f��g c���1:��m���� 
able Horse Power and Mounted. 
Steam Drilling Machines for 100 to 
tiOO ft. Send 6 cents for illustrated 
catalogue. Pierce Arte81 all 
asN�:!�e���!e�'W:�>Y �rt' 

rotating, self .. gripping jaws. 
when

t1i�r::Rf, 
the lever­

parts of best 
".,,' ,on,,,, 'J.1he most 

accurate. and dura-­
in tbe market. 
!lUg. Chuck Co., 

N .  Y., U . S. A. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the different publications In the United 
States, Canada, and Mexico are as f0I10WB : 

RA'l'ES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year, - .. 5.00 
The Scientific American, Spanish Edition (month-

ly). one year, .. 3.00 
The Scientitlc American Architects and Builders 

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

The Scientific American and Supplement. .. $7.00 
The Scientific American and Architects and Build .. �g�� fJ'r�,�

n
6�\1?Gft·h���I�.�::::::::::::::::

.
::::.: : : :  1Zi:!m Rolling mIl l , J. H. & J. H. Bickley, Jr . . . . . . . . . . . . . .  457,507 

��gl��n���IJ�b�'iI�di�8 .w.�t�.�n:::::::::::::::.: : :  .. lw.:m 
DESIGNS era Edition, - - 5,00 • \ The Scientific American. Supplement, and Arch1-

Rotary furnace for burning cement. lime. etc., J. 
F. De Navarro . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  457,589 

Rotary trimmer, A. S. Vose . . . . . . . . . . . . . . . . . . . . .. . . .  457,386 Roundabout, V. Peter . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . 457,619 Ruby pin setter, W. R. Johnson . .. . . . . . . . . . . . ... .. .. 457,492 

§:�I�lias�:����\?�.�i��:rl�: : : : : :  : : : : : : : : : : :  : : : : : '. :  ��:�lg 
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3creen. See Extension screen. 
§::l�: �:�g���'f�e£��

c
�
t
ech·ani8�: 'RObinson'&; 

457,578 

sew��i�:;gghies: ' te'nslon ' re'leasing ' <ievlce ' for 457.521 
3he��!�O���IKie�'}Bh��;s: . . . . . .  . . . . . . . . . . . . . . . . . . .  457,463 

§g���:.':'
e
��e

cr.�a ���IY�r� Waeber . . . . . . . . . . . .. . . . .  457,456 

��;�O�ke��
r
.:';ygiatu;.e: p: J'.' Sprag:ue· ·. ·.·.· ·.·.·.·.·. : : : : : :  :g�:� 

Snow aI!d ice from rai l way tracks. apparatus for 
sOIJ���;\�h �n�p�[���t'er; portabie: ·Nicho·la.: 

457,702 

3pe�:�,:'��'i:"c: ji: Bry·ani::::::::: .. :::::::::::::: : :  lw.:m 
3plkes or nails, manufacturing, W. Goldie . . . . . . . . . (,';7,583 
�poon, W. S. O'Brien . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . (,';7,748 
�poon. oran&e, A. F. Jackilon . . . . . . . . . . . . . . . . . . . . . . . .  M1i,723 

Cane ... H, B. Sn:'der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,991 : tects and Builders Edition, - - - - - 9.00 
Jug, Ii", H. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,988 ! Proport-jonate Ratt's for Si.r lrfonths. Money box, Kleberg & Hatt . . . . . . . . . . . . . . . . . . . . . . . . . .  20,97'( � 'Phis includes postage, which we pay. Remit by postal ��f: f' J!e;eT���.

t
.
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.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
............. : ...... :: ... ·::.·.·:.20,983; �8:�7 JI or express money order. or draft to order of 

�ggg�: ¢i. F'. �l��tI'aei:::::::::::::::::: ::::::::::.: : : : :  �:� M U N N  & C O . ,  3 6 1  BroadwllY, New York. 
Spoon, M. K. Munson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,�79 
Spoon, J. F. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 20,987 1 
Spoon, etc., S. F. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  2O.97f1 
Table cover, J. PegeL . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.981, 20.986 
Table cover, etc . •  J. Pegel . .. . . . . . . . . . . . . . . . . . . .  20,982. 20,� 
Table cover. etc., A. Petzold . . . . . . . . . . . . . . . . . . . . .. . . . .  20.980 I 
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TO INVENTORS 
ANn MANU FACTURERS 

SIXTIETH GRAND NATIONAL INDUSTRIAL EXHIBITIOlf 
OF THE 

issued since l&).'·t will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. Amerioan Institute of the City of New York 

(� R n a d i a n  pat en ts may now be obtained by the In" ! WIll open Sel!t�mber 30 and close Novel!lber 28, 1891. 
ventors for any of the inventions named in the fore- Intending exhIbItors must make e�rly ap...plIcatton to se­
gOing list, provided they are simple at a cost of $40 each cure proper sp�ce and classi.peatIon. For blanks and I If complicatecl the cost will be a little more. F�or full other lDforma�IOn, address CHARLES WAGER HULL. 
instructions address Munn & Co., 361 Broadway, New �eneral SuperIntendent, American Institute, 113 West 
York. Other foreign patents may also be obts.lned. 38th Street, New Y ork City. 

Huve you a Thought 
That you wan t  to make work ? 'fhe way 
to make it work (or find out that it won't  
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 

THE IONER BRnTHF,R� Rr;Flf!T1Hf' Cn. CIN'TT. O. 

STE E L  TYP E FOR TYP EWR ITERS 
StencIls, Steel Stamps. Rubber and 

Metal 'J'ype Wheels. Dies. etc. 
lli od,.1  and F.xppri m c n tal  Work 
Smal l Machinery, Novelties, etc . •  man­

u factured by special contract. 
N ew York Stenci l Wks" 100 N assau St., N .V 

A CONNECTICUT PEACH ORCHARD. 
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acres. Containec1 in SCI ��NTIF I (' AMERICAN t-;UPPLE­
MENT, Nos. 7 6 9  and 7 7 n .  I 'rice 10 cents each. To be 
had at this office and from al l newsdealers. 

CUS HMA N  C H U C KS 
Omnplete line for all 'uses shown in new 

i l l nstrated catalogue. free to all. (Jul!i;lt lllan Chuck (� o  •• Hartfol'd. Coun. 

The Sebastian-May Co . •  � .. :> 
Improved Screw Cutting 

�::e�LATHES 
��U

l �Z:�l�r�i!i�PC:ria D1�aPe�:; 
Outfits. IJathes on tr'ial. Cata­
lo/!ues mailed on applicat ion. 
165 l O  1 67 Jl i "h l an d  Ave.,  

" [ J) N E Y. O H I O .  --������-----
ART I FICIAL I N C U B ATWN.-A DE­
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SUPPL>:MENT, No. 7 7 1'. Price 10 cents. To be had at 
this office and from al I newsdealers. 

$3 PRINTING PRESS .  �1n!!�f:s��� 
logue for two stamps. Kelsey & ( :0 . ,  Meriden. Conn. 

SP ECIAL N OTICE I 
Two handsome photo-engraved display sheets entitled, 
" Recent Improvements in Air Compressors,t' 
.. Recent Improvements in Rock Dri l l s." 
�da;��i::�
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and address. 
INGERSOLL-SERGEANT DRILL CO. 

No. 10 Park Place, New York, U. S. A. 

For Electrical ami Ex­
perimental Work. 

For Gunsmiths &: Tool 
MakRrx. For General 

�E�!iiiiii Machine Shop Work. 

II HI"h Grade Tool s ,  
elegant in desi�. su­

perior in construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Se.nd for cataloQ1.te and. price.l!. 

W. F. & JOHN BARNES CO., 1999 Ruby St., Rockford, I I I  

© 1891 SCIENTIFIC AMERICAN, INC.
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Experimental Science 
......:I BY 

Industrial I'ubli.hers. Boo .... lle .. , and Importers, 
"I II 'Va l n n '  "t ••  P h i l a d e l phia. I'a • •  U .  ,.. . A .  ' 
ilY"Our new and Itevl8ed Catalogue of Practical and JOHN H. CHEEVBlt, J. D. CHBJ:V'I<R, F. !JAZBNOVE JONBS, lIIanaQcrs. 15 Park Row l-. e w  SCientitlc Books. 86 pag'es. Svo, and our other Catalol!'ues W!I. T. BAIRD, Secretaru· , York. Geo. M. Hopkins. 

I n  t e re s t i n g  Experi. 
ments in Every Branch 
of PhysiCS. Descriptions 
of Simple and Efficient 
A pparatus, m u c h of 
which way be Made at 
Hume. Amon� Subjects 
treated are ElectrIcity in 
all its· Branches, Ma�net .. 
ism. Heat. Light, Photo­
graphy, Microscopy. Op­
tical 1I 1mnons. Mechan .. 
i CB. etc. A world of Valu. 
a b I e Information. A 
Source of R a t i o n a l  
Amll�ement. A superb 
work for Young and Old. 
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OLDEST and LARGEST Manufooturers In the United States of 
to any one in any part of the world who will furnish his 
address. 

H A R P E R'S 

PERIODICALS 
HAR PER'S MAGAZI N E, One Year 

HARPER'S WEEKLY, One Year - - -

HARPER'S BAZAR, One Year -

HARPER'S YOU NG PEOPLE, One Year -

$4,00 
4,00 
4.00 
2.00 

Vu l can ized Ru bber  Fabrics 
For M eciu lnical PUl·poses. Rubber Belting and Hose. / - -

, ... 0 . . . . 
� ,-

O f!!r6 TE,,�a�t 
SOLID VULCA N ITE E M ERY WHEELS. '=- -= 

RUBBER CUSHION BICYCLE TIRES app���!:S ':t::I�n ... 
C � 'm -
O�- �� 

-------------------------
INST RUME NTS FO R D R A  W I N  G !  8ATES Curves. By Prof. C .  W.  MacCord, Sc.D. Description 
of an instrument for drawing the polar harmonic. 
With 3 figures. Contained in SCIENTIFIC AMEHICAN 
SUPPLEMENT, No. "96. Price 10 cents. �'o be had at 

I this Office and from all newsdealerSe 

THE tl'tLOPJEDI! OF THE MANUFAtTl!RES I 
ANII PROJ)(TtTS OF THF. UNlTlm STATES. 

ROCK & O R E  BREAKER 
Capacity u p  t o  200 toIlS per hour, 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalo�es. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 6!lO ILLUSTRATIONS. 

PRICE. by mall, postpaid, • - - $4.00. 
MUNN & (;0 .. Puhlishers, 

()mce ot THE SCIENTIFIC AMERICAN, 
361 Broadwav, New York. 

TH E WORLD A N D  OLEN CAMERA. 
Price $ 1 .00.  By lli a i l ,  $1 . 1 :; .  

(The Seeger & Guernsey Co., 7 Bowling Green, N .  Y.) 
� Postage free to all subscribers in the registers the best manufacturers, quality and price 

i?intly considered, of 00.00) articles manufactured in the 

C A T E S  I RO N  W O R KS, 
50 V S o .  V linton !oI t . ,  Chicago 

215 Franklin St., Boston, Mass. 

Illustrated and described In the 
SCI. AM., July 4, 1891. Makes pic­
tUres 2�x2� in. With each camera. 
is included a complete set of chemi-
! f��ct��!����&:��:�

s
p�g��,fh�;:! United States, Canada, and Mexico. nlted States. COMPRESSED AIR PRODUCTION.- : age card mounts, 1 printing frame, 2 japanned trays, etc. A complete 

instruction book with each camera. 
The volumes of the WEEKLY and BA­

ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No­
vem ber, and the volumes of the MAGA­
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Subscriptions. Su bsc,riptions sent 
direct to the publishers should be accom­
panied by Post Office Money Order or 
Draft. When no time is specified, sub­
scriptions will begin with the current 
Number. 

The MAGAZINE Is an overflowing store of !1ood litera­
ture and exquisite art-a delightful productIOn deserv­
ing all the fame and all the material success which have 
been won by it. The WEEKLY is a rarely illustrated 
chronicle of the year's events. There is no end of pleas-
:ft�::

d
o¥

r
�:;����

s 
��

e
=
. 
gallery :ft

h
:o!�Ztf

R
t�e

a ����t 
engravings of the time . . • .  Tbe YOUNG PEOPLE is 
�;ti

e
:uig-�Pe�ty ��B��r��:;: �rd:;:

er
I ���a�k�b��

r
��d 

rl����d�.����.
t�v;,.�

nd delillhtful line of publica-

Address 

HARPER & B ROTHERS,  
N EW YO RK.  

PAl N TR05iF� 
D I XON 'S S I LICA C R A P H I T E  PA I NT 
Water will run from it pure and clean. It coversdonbl8 

the sur1ace of any other paint, and will last four or five 
��I�r��1o����g� 'b�������a�b��;!�;k{:;�;����: 

LIGHTNING WELL -SINKING MACH INERY  MAlUnCTURUS. 
Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Prospecting Tools, Engines, Beilers, 

Wi
nd M�l!ir���::: l��:rscJ���?�:t��� 

nation quality water; mailed,�5C. 
The Ameriean Well Works, 

Aurora, III. [ 11 " 13 S. Canal 
St., Chleago, IlL 

l Dallas, TUllo 

COLORING MATTERS : THE QUA N-
titative estimation of. by m�ans of their absorption 
�ectra. By 'I'. L. Patterson, F.r.C.,F.C.S. With ' fll<1lres. 
,'i;I�
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ull newsdealers. 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size, but 
Giants i n  Strength. 

one cent an 
horse power 

but little 
run them. 

v e r y  E n c l n e  
o a r a n  t e e d. Full 

�a:�it1��a[�{:����
r
m&il 

V A N  D U Z EN 
GAS &. GASOUNE ENGINE CO. Cincinnati, 0. 

�A!�t���!�!�'!9.Y!��IO� �� '90Cre8cent Safety, ballbear'gs$90 $70 
Mercury Diamond Safety, all steel ·' $100 '75 
I'lpringfleld !toad"ter. headers imposs "  $120 $70 
'90 Amer. Champion, highest grade .. $100 $60 
Others a" cheap,all make,new or°<\ bet lowest prices Catafree. Rouse,Hazard &Co . . 16 G "t" Peona, II I 

2nd � MACH I N ERY H 
N. Y. Mach'y Depot, Bridll(e Store 16. Frankfort St .• N.Y. 

The mORt Soeee ... ful Lu.:rlcator 
:tor Looae Pulleys In •• e­VAN D U Z E N ' S  PATENT O S E  P U LLEY O I L E R  

Highly recommended b y  those who have 
used them for the past four years. Pric.s 
very reasonable. E-nry user or macbin· 
ery should h ave our " Catalogue No. 56," sen t  free. Mention this paper. 
T.iN DL'ZEN k TIFT. Cineinllatl. Ohio. 

N.A.TXONAL 
STEEL 

TUBE CLEANER 

A lecture delivered In the Sibley Corlege Course by 
'Vm. L. Saunders, C.E. An elaborate paper on t.he 
theory of compression and the practical production of 
compres�ecl air, with a description of the various fonns 
of compressors. Illustrated with 18 figures. Contained 
In SCIE"TI>'IC AMERICAN SUPPLEMENT, No. "99. 
Price 10 cents. To be had at this Office and from all 
newsdealers. 

AND 
STAVE MACHINERY.  

Over 50 varieties mllnu­
factured by 

E .  &. B .  H o l mes,  
Sl.,  B., FFA I.O. N.  Y. 

ALSO A FULL LIN & OF WOOD WORKING MACHINERY. 

RA N K S  THE HIGHEST 
Elldorsed by the best Engineers. 

H. W. JOHNS M Fa .  CO.,  
87 Maiden Lane, New York. 

P U RE TEMPERED C-OPP E R  THE S AfEST. MOST DU RABLE & EC ONOMICAL  METAL EV ER OFFERED faR VA A I O U  S M E C H A N I C A L  U S E S  H I G H EST A.NTI-FRICTIONAL Q U A LITI ES,IN OISPENS I 
BlE fOR ElECTRIGAL W O R K  E.uREKA TEMPERED C O PPER CO.  NORTH EAST, PA" 

1m, BlakeSlee &. W Illlams �O, ' ��� ��rtd�IH: 
DEAF ��!§, 1!'i�e��RFtg,I�!�n,��H,�.� 
only by },. HlSCO�:�t3 ���=;:��y.

h\\·:A':f;;;���kf
o
ai;r�}�FREE 

Scientifi c B ook Catalogue 
It E() E N T L Y  P U B L I S H E D .  

Our new catalo,llue cont ain inll over 100 pages, includ. 
(nil works on more than fifty difl'erent subjects. Will be 
mailed t ree to any address on appl ication . 

lU U N N  & C II . ,  PUblishers Scientitic American. 
361 IJroadway, N ew York. -------------------

WELL DRILLING MACHINERY. 
MANUFACTURED BY 

WI LLIAMS BROTHERS, 
I T H A C A ,  N. Y . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

!t.��.�!�.�����"�� � !!.����?!���!. CO. :t�.:�;��!�;!!��!���1���:':.�� 
tising medium cannot be overestimated. Its circulation M anufacturers of everytn lng needed for El ectrical EU-l.i ll e el·ing, A �U'oI1 9Jny (AJle'llheny 
is many times greater than that of any similar journal I .A. :a.  'XI E s :J: .A.  � � �LL& g?::ct����
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§��1:: now published. It goes into all the States and r:rerrito- (or eJ�e��8���'ll�rl�: �:����. ��p� Ineral 14th. $100 for best enb:ance .exa,rpinations. U PittslJl�rg is 

ries and is read in all the prinCipal libraries and reading Corda�e lJrl l l 1D1l Tools etc the place to study enffilneermg.' For cataloJ2,"ue. write 
rooI�lIii of the WOrld. A business man wants something Illustrated catalog-ne

li 
prICe · W. J. HOLLAND, b .D., D.D., Pres .. PITTSBURG. PA. 

more than t0 8ee his advertisement tn a printed news- hBt8 aD
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8 eet8 

Stea m !  Ste a m !  paper. He wants Circulation. This he has when he Ild-
vertlses ln the SCIENTIFIC AMERICAN. And do not let DE VELOPMENT OF A M  E R I C  A N 
the advertising agent influence you to substitute some Blast FUrnaces. wIth speCial reference to large Yields.-

h f th S A h By James Gayley. A description of some of the princi-at er paper or e CIENTIl!'IC MERICAN, w en se- pal blast furnaces in the United States. showing" the 
lecting a list of publications in which you decide it Is for 

��a
a
o����a�l�f:��� ���i�!�t�c;e�� �b

et�Y�e� i';;��: 
l�!t your Interest to advertise. This I" frequently done for decade. With 8 figures. Conta lDed in SCI>:NTH'IC the reason that the agent gets a larger commission from AMERICAN SUPPL"" "NT, No. " 14i .  Price 10 cents. To 

the papers having a small circulation than I. allowed on be bad at this office and from all newsdealers. 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of thIs page, or ad­
dress lUUNN & C O . ,  Publishers, 

361 Broadway, New Yerk. 

� ALANSON CARY 6"� a" 
AN U FACTURER O F  L- SPR I N GS � IA FLAT STE::E OF EV'ERYDEsCRIPTION 
2 4 0  8: 2 4 2  W. 2 9!!' 51: N E W-YORK 

i STAN D A R D " EM��lEL DRESSER 
for and Sharpening Emery Wheels. 

with extra cntter 82..00. withl>ut handle ea cents e&ch 
Cutters supplied to fit any make of handle. If you do 
not wish to buy complete tool, send 6Oc. with name of 
the make of handle you have, and we will send cutter to 
fit. !S��kaCIWDtiT'33\�o

r:b�� 'Cre��f��r.kthio. 
H�Jwi�

is
.t,�

r
�I��;R2s:� ·;I.:';'3O;�r bJa�lo�:,lers In 

S T R O N C H O LD B E LT C L A S P  
(Patented Sept. 21. 1886.) For Rou lld Belts. 
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cure Coupling made. The 
only perfect Coupling for 
Round Belts in the mar­
ket. A 1 1 sizes from � to 

THE CLASP � % in. in stock and for sale � by all dealers In Leather 

•• 6i»�_ W�
IT:nMERU��AU &. CO. 

3:1 linion Square, neal' l ;tH Street. NEW YORK CITY. 

At kinson " Cycle " Gas Engine 
Uses less gas Pel' H. P. than 

any otbel·. 

I 
H

. 

88 & 'workino stroke at every re. ". OlU­
ilOlI of the cranke l.'he stead­
il'Sf, most economical, and 
mSWst to start of any gaa 
engine made. 
H enry W arden. Mannf'r. 
m Allet/beny Av., Phila., Pa. 

MAKE Y O U R  I C E  Etc., by the apparatus of 
, L. DERMIGNY, 126 W. 25th 

St� N. Y. ,10 and up. Table Filter, $1.25 ; cookers, $1. 

III Ch Do It your.elf. Cir­
.-. eap �ular press $8. 8ize 

P . te for small newspa· 
per, $44. l£very­rlD IDe- thing easy, printed 

. 

. 

r il l e.. �"lld two " amp. for Catalogue to 
fac tury.  1i EL!'"iI I<;Y & CO., IUeriden, t.:on n .  

O. E M I L  H E S S E ,  C. E.,  S5 Br
�g';¥ork 

Desljros and superintends erection of Steam, Fater and 
Factory Plant, Mining. Sugar and Chemical Machlneryo 
Plans and worKin!. drawings tor inventions of some im-
portance p_r_e�p_ar_e __ • ____________________________ _ 

-FOR-

FR E E  SITES TO SU BSTANTIAL 
MAN U FACTUR ING  EN TERPR ISES 

in the rapidly growing 'bawns of Virginia and West Vir­
ginia, possessing ('HE A P  ] H.O:S. CHEAP LUMBEH, CHEAP 
JI'UEL, and RAILROAD }'ACILITI fi:S, address J .  II . DIN .. 
GEE, a30 Walnut Street, Phi ladelphia. Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & .  Western 
Railroad. 

Save Money. BICYCLI:. Before yon blll 8. � 
e�lltl for price. to A.  W. GUMP& CO.,Dayton.O. 

New Bicycles at reduce.! 
prlces, and 400 second-hand 
onB1�yg:f.cG�n:e���i¥ype 

B:OO"'Y�8'�o"'rIl!G!:'1"'r;"18'!" �24f-.i";n". �S!o' .. �fe�t�,,!��e:;b!:�i��, ;;1��(�� 
�'?���f:�hSS!i!r�.'1::n6�gr:,;i::� �4a1;. li:��' 

TH E N EW M ODEL ·· HALL.·· 
PERFECT TYPEWRITER, 

BEST MANIFOLDER. 
IT Tenn.s to A (1f'nt.� LUwral. 

PORTABLE, INEXPENSIVE. 
WRITES ALL LANGUAGES. 

Send for Gatalu!/UA' aJui 
Address N. T�P�{{WRirr'�irct: 
611 Washington St . •  BostoD, Mass. 

Qual ity H igher, Price Lower. 
For Strictly Cash, Complete Fixtures except Stack. 

2 - Horse Eureka Boi ler and Engine, • $ 1 45 
4- " " " " " o .  225 
Other sizes at  low prices. Before you buy get our prices. 

B .  W.  PAYN E & S O N S ,  
D rawer 1)6. E LM I RA ,  N .  Y. 

PATEN T STEAM-PIPE CASING 
-FOR­

Underground Steam Pip ... 

A. WYCKOFF & SON,  
1 1 6  East Chemung Place, 

Two stave. l'emoved to sbn YaiD( between inside and outsideSMves. E L M l ltA, N. Y. 

cx.....A..��·s 
Ventilating and Drying 

F A N S. 
Light Hunning, A d j u s t a b l e  

Blades, Self-OiJing Bearin�so 
24-page catalogue free. 

Also Hubber Press Rol ls  for Wool 
and Yarn 'Va;:;hing and 

Dyeing Machineso 
GEO. P. C L A R K ,  lllanuf. 

Box L. 'Vind80r J.OCk8,  Ct. 

T H E  PENNA, D I A M O N D  D R I LL & MFG,  CO. 
BIRD SBORO. PA . . Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

A Groat Aavortisin[ Moaiulll, 
The Architects and Builders Edition 

of the ScientifiC American. 
(Established 1885.) 

This superb architectural work has by far the largest 
circulation of any periodical of its class. It goes di­
rectly into tlle hand,s of those. 'I.L'ho llallt the order'ing oj the 
(luat bulk oj B llild.in(J :Ma l erials and Appliances, namely, 
the Architects. Builders, Constructing and Sanitary 
Eneineers, Contractors, and House Owners. 

The Building Edition of the SCIENTIFIC AMERICAN 

Is unquestional.1JI the verY best advertiSing medium for 
manufacturers and dealers in BUilc!ing Materials, Car­
penters' Tools, Woodworking Machinery, Heating, Ven­
ti lating, Plumbing and Sanitary Appliances, Roollng. 
Architectural Wood and Metal Work, Builders' Hard­
ware, Doors. Sash, Blinds, Paints. and In fact all goods 
which enter Into or are used In the construction and 
maintenance of Bnlldinj{8 or works of any kind. 

The rates for advertising are moderate. For term. 
addresa llWlli " co.. l'uhIIahers. 361 Br0a4wa1. N. Yo 

© 1891 SCIENTIFIC AMERICAN, INC.
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�l)t>ertigements. 
Inside Palle, each inNertion - - ,.:) cents a line 
Back P a g e ,  each insertion - - - - $1 ,00 a l i n e  
The above are charges per agate line-abont eight 

words per line.- This notice showB the width of the line, 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
ment, as the Jetter press. Advertisements must be 
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THE GREAT IMPROVEMENT IN 

R O O F I N G 
We are now ready to supply tbe product of entire­ly new machinery and processe� just completed, by aid of which we Dot only have �reatly improved the strength and durability of OUf wel l-known 

A S B R,",'I'O"; It I l O F I !,; (; .  but have also secured 
a degree of uniformity nevp.r tJefore att ained in any 
similar fabriC. We offer Uns as the PEHFl<:('TED 
i"orm of the portable Rooting which we have manu­
factured with continued improvements durmg tbe 
past thirty years, and as the most desirable Rooting 
for general purposes. 

Tbe important features of our recent improve­ments, for which patents have been al lowed and others app l ied for in this Country and in Europe, are described in our new Circular, which, with sam­ples. will be sent free by maiL 
Our Asbesto� Roofing is now in use upon Fac­

tories. Ii'oundrles, Cot ron Gins, Chemical '"Yorks, Railroad Bridges, Cars, Steawboat Decks, etc., in all parts of tbe world .  
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a
ilt(i�i Coating, ready for ehipment, about 85 pounds to 100 square feet. 

It is adapted for steeT? or :flat roofs in all Climates, and can be readiJy appl ied by unskilled workmen. 
nr There are 1nferior imitations of our A sbestos ROOfing. Purchasers are cautioned. 
Exclusive sale of our IMPROVED ASBESTOS ROOFING will be given to reliable dealers in im­

portant tOWIlf-t where we have not already made arrd.n�ements. 

H.W. JOHNS MANUFACTURING CO. 
SOLE MANUFACTUREHS OJ' 

H. W, Joh ns' I,'h'e ond Water I'roof A .bestos 
Sheathing, Building Felt,  etc. A sbestos 

Beiler Coveri ngs, S l enm Po.ckings, 
}4'lre-Pl'oo-r Pai n ts, etc. 

Samples and Descriptive Price List Pree by Mail. 
87 Maiden Lane, N ew York. 

CmCAGO. PHILADELPHIA. BOSTON. 

A MAG N I F ICENT COLO R ED LITHOGRAPH, 28 x 42 in . . of tbe grand M achinerv Holl 
FOR THE 

W O R L D'S C O L U M B I A N  E X P O S I T I O N , 
Jnst issued by tbe Board of Directors. sent postpaid to any address for 3.5 cts. E. ST J<aN & Co., World's Fair Novelties, 194 Randolpb Street, Cblcago, I ll. 

S AWS Wanted 50,000 Sawyers SAWS and Lumbe rmen  to 

A send us tbeir full address for a copy of Em_ A erson's IT Book of SAWS, new 1890 edi-
tion. We are first to introduce NATURAL 

W GAS for beating and tempering !"jaws witb W wonderful effect upon improving their qua-

S Iity and tO�bnes� enablinfi us to reduce S �"(l,&. tl?i����d)�Ile��erNFjr!"P� 

The Shimer Cutter Heads 4�,OOO S O L D _  
TO WOrk Car Siding, Flooring 

��u\'J''b�if. s:':E;a!& 
Blinds. Cope Heads to 
matcb. 83m'l J. Sblm.r & SODS, 
Centre St .. Milton, Pa. 

LEA RN WATCHMAKING. Engraving, and kin­
dred branches. Send tor Prospectus. CHICAGO W ATCH� 
MAKERS' INSTITUTE, 22 Van Buren Street, CHICAGO. 

W H E E L  
Gives tbe highest efficiency 

wbeel in the worJd. .. _, "'�nl� and reliable, adapted 
variety of service, 

of 20 feet and np­
for circulars. 

121.1 Main St., San Francisco, Cal . ,  
o r  235B Central Building, Liberty and West Streets, New York. 

ALLE�LE: ' CASTIN GS FROM Si'ECIAL (RN S � o� 1\ 0 AND FINE GRAY I R O N  A L S O  ST E E L  

D<V F IN[ TINNINO J� Pf\lf� , S L. I=" IN ISh lNG . ANN IN G -<' • THOtvl\EHIGH AVE 8( AMERICAN 5T PH ILA  '---.".� 

�A�II!I� �1nts, and to act as Solicitors of Patents 
In t�i8 line 
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�hey have bad forty-jive year�' experumce, and DOW have unequaled facUities for the preparation of Patent Drawings, Specifications, and the 

grosecution of Applications for Patents in the United 
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fri� trusted to tbem is done wltb speCial care and prompt­ness, on very reasonable terms. 
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�� cure �em ' directions concerning Labels, COPYrigY1ts, Des!gns, Patents) Appeals, Reissues, Infringements, ASSI!<llments, ReJected Cases. Hints on tbe sale or Patent., etc. 

We also send, free of charge, a SynOpsis of Foreign Pa-
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M U NN &: CO" Solicitor .. of Patents, 361 Broadway, New York, 
BRANCH OFFICES.-No. 622 and 6:U F Street, Pa­cillo BuUdiug, neal' 7th Street, Washington. D. C. 

Icitutifi t !tutritau. 
SI EM ENS' + CABLES. 

SU B MA R I N E, 01< 01< 01< 01< 01< T E L E C R A P H, 
U N D E R C R O U N D, 

I N T E R I O R , 01< 
01< 01< 01< T E L E P H O N E, 

E L ECT R I C  L I C H T . 

Address, 

Mannfactured under autborlty of 
SIEMENS &: HALSKE by TH E E D I S O N  GENERAL ELECTRIC CO. 

at tbeir SC H ENECTAD Y WO RKS. 
Estimates furnished on application. 

Cable and Wire Department, Edison General Electric Company , 
E D ISON B U I LD I N G, Broad 8t" NEW Y ORK . 

NEW KODAKS 
" You press the button, 

we do the rest," 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 
Transparent 

Films. 
For lale by aU Pnoto. Stock Dealers. 

r AUGUST 22, 1 891•  

THE AMtRI�AN BELt TELEPH�NE ��. 
95 M I LK ST . ,  BOST O N ,  M ASS . 

This Company owns the Letters Patent 
granted to Alexander Graham Bell. March 
7th, 1876. No. 174.465, and January 30th, 
1877. No. 1 86,787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in­
fringes the right secured to this Company 
by the abo.ve patents, and renders each 
indi vidual user of telephones not furn ish­
ed by it or its l icensees responsible for such 
un lawful use. and all the consequencel!l 
thereof. and liable to s u i t  therefor. 

GEAR CUTTING 
Leland, Faulcon &: Norton C o . , Detroit, Mich 

THE EASTM AN COMPA NY, ESTA B I . ISHED 1 846. 
Sena Jor Catalogue. lWUHES1'ER, N. Y 

THE HORSE'S HOOF. - -BY DR. WIL-
llam .... on Dryden. · A very valuable paper on the treat­
ment of the borse's hoof, and how to overcome defects. 
Contained in SCI IC\'TIFIC AM ICRICAN SUPPLICMENT, 
No. 7ii6. Price 10 cents. To be bad at tbiS office and 
from all newsdealer8. 
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HE Motor of 19th Century 
Cnn be used A nv Place, to do Any 
!�!rkNa�dFr!etn���ie�� !B�l� 
Ashes ! No Gauges ! No lflngi­
neer ! A perfectly safe rt'lotor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow­�====="'::::s:::s er. For circulartf. etc., address 

Economy, Reliability, CHARTER GAS ENG INE  CO, 
SImplicIty, Safety. P. O. Box US, !Sterling, 111_ 

TRANSMISSIO N  OF POWER BY COM-

THE CRYOLITE MINE OF GREEN-
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and a1uminum industries. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. "93. PrIce 10 cents. To 
be bad at tbis office and from ,,11 newsdealers. 

JENKINS' UPRIGHT CUSHIONED 
POWER H AM M E R .  

pressed Alr.-A valuable and Interesting review of tbe 
present status of the problem of establi�hing compressed 
air plants for furnishing motive power to consumers. 
Contained lu SClEN

. 

TIFIC AMERICAN SUPPLlmE�� I ASSAYERS &. CHEMISTS MARINER & HOSIHNS, i;.g;J �?ne:.:;l�ilgr�ats. To be bad at this office an See Advertisement in tbis paper f:u�l
a
k: i1k Cb

l
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� - ----��I;W,� PcERFORATED �ETALS " M I NING SCREENS 
""""", (" r--'� '\ e OAL'" O R E  S E P.A:RAT O R S ,  REVOLV I N G '" SHAKING SCRElNS' 

� � l-� , J IGS  &STAMP BATTERIES '" , ,,, ,F MI LLl N C , M I N I N C  MACH I NERY�", ,�,  

� \ �i\\�, �HARRINCTON & KING  PERFORATING € .CH ICAGO .  

P O P E  M FC .  CO. , 7 7  Franklin Street, BOSTON. 
Branch Hottles : 12 Warren St., NEW Yf'I'DK, 291 Wabuh 

Ave., CmCAGO. Factory, HARTFORD, CONN. 

JAMES WATT, AND THE APPLICA-
tion of Science to tbe Mecbanical Arts.-By Arcbibald 
Barr, B.Sc. A very interesting review of the life work 
of the celebrated enlZ'ineer, witp. the lessons to be drawn 
from it by those who are enterir:.� upon the study of 
science with a view to its application in eng-ineerlng 
work. Contained in SCI KNTIFIC AMl�RICAN RUPPLE� 
ME�T, No. "44. Price 10 ceuts. '1'0 be had at this cffice 
and from all newsdealers. 

1.84: 19,763,4:59--;'36,735 
17.53 V6,876,302 �:� 2�,076X2,3U:J.16 

�67,Ol The COMPTO M ETER 
solves rapidly and &Coo­

rately all arithmetical problems. 
Opera.ted by keys. Saves 60 per ct. 
of time. Entire relief from menta.l 
strain. Adapted to all commercial 

accounting and scientific compu' 

tations. SEND FOR CIRCULAR. 
FELl II lURANT MFG, CO .• 52·56 i l l inois St., Chicago, 

I , 

NEW YORK OF"ICE, :2!H PEARL STREET. 

R & TAYLOR CO'S 
_ �,�",,_:, �nder�··· ENGINES 12to 80 H. P.in Stock 

ALSO SUITABLE OOILERS 
on ha.nd for imme­diate delivery. For Circulars addresl CHAN DLER & T A YLO R CO. INDIANAPOLIS, IND, 

NICKEL-IN-THE-SLOT M A CHINES. 
By W. L. Augbimbaugh. An interesting description of 
the various coin-controlled apparatus now so common tn 
YN�!i�fi:�
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AMERICAN SUPPLEMENT, No. "97, Price 10 cents. 
1'0 be bad at tbls office and from all newsdealers. 

RANG IRS AND COU P l iNGS 
COMPLETE STOCK OF 

Double Brace, Self- Oiling, Adjusta­
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

E�iIOD P,tlDt �Dm�nlliDD �Du�ling. 
I EDISON GENERAL ELEOTRIO 00., 

=��������������������_ SCHENECTADY, N. Y. 

STHAM ROAn ROLLHRS. W::IM�ElP';�'TF�N'l,,'!'\�J\�Ifcl.N GINES. 
T A N D EM AND eROS'" CUMPOlJ N D  1':NGINE";. BOILERS . OF EV E R Y  I)ES()RIP'l'ION, 

Manufactured by HARRISBU RG FOU N DRY AND MACH I N E  WORKS, Harrisburg, Pa" U ,  S. A, 

INVENTORS THE BOSTWICK & BUR.GESS MFG. CO., Norwalk, 0., invite oorre�ponde:ace wltb those having new articles of MERIT (toys, adv. specialties or STAPLE GOODS) to Sell
i
make on royalty 01' under colitract; those princlpaUy of '11'0011 preferred. SPLENDID FAC LITIES, 

The Most Popular Scientific Paper in the World 
Only 'JI!3,OO a Year, Inclnding Postalre. 

Weekly·-ii2 Numbers a Y e ar. 

This widely circnlated and splendidly illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In Mechanics, Mannfactures, 
Cbemistry, Electricity, Telegraphy, Pbotography, Archi­
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of Suhscription.-One COpy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber In tbe United States, 
Canada, or Mexico, on receipt of three dollars by the 
publisbers ; six montbs, $1.50 ; three montbs, $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray, but is at tID sender's rlsl/:. Address 
a11-1etters and make all orders, drafts, etc., payable to 

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

T H E  
Idtutitit �mtritltU luppttmtnt 

This Is a separate and distinct pnbllcation from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en .. 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is publlsbed week­
ly, and includes a very wide range of contents. It pre­
sents tbe most recent papers by eminent writers In all 
tbe principal departments Qf SCience and tbe Useful 
Arts, embracing Biology, G, Iiogy, Mineralogy, Natural 
History. Geograpby, Arcbreology. Astronomy Cbemis­
try, ElectriCity, Llgbt, Heat, Mecbanlcal Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photograpby, Technology, Manu­
factnring Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresb and valnable Information 
obtainable in no other publication. 

'I'he most important Engineering Works, Mecbanlsms, 
and Mannfactures at home and abroad are Illustrated 
and described In tbe SUPPLEMENT. 

Price for tbe SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of tbe SCIENTIFIC .AM­
ERICAN and one copy of tbe SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN &: C O "  361 Broadway, N ew Y ork, 
Publishers SCIENTIFIC AMERIC.AN 

---O��-

�uilding Qtditb.u. 
THE SCIENTIFIC AMERICAN ARCHITECTS' .AND 

BUILDERS' EDITION is Issued montbly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two bundred ordinary book pages : forming a 
large am: splendid Magazine of Arcbltecture, ricbly 
adorned \lith fJlegant plates in colors, and with otber flne 
engraving" ; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

4- speCial feature is tbe presentation in eacb number 
of a variety of tbe latest and best plans for private resi­
dences, city and country, Including tbose of very mod­
erate cost as well as the more expensive. Drawlngs ln 
perspective and In color are given, together with full 
Plans, SpeCifications, Sbeets of DetailS, Estimates, etc. 

The elegance and cbeapness of this magnificent work 
have won for it the Largest Circnlation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

lll UNN &: C O "  Publishers, 
361 Broadway, New York. 

a I�'''tim'<t.� 
able to crayon and water por-
g�i!, a:f!�tf's g�:st

dl!���l�i!fe�fre���es 
AIR BRUSH MFG. CO., 67 Nassau St., Rockford, m. 

��i EUREKA INCUBATOR Run for 8 weeks and not vary 2 durees. New rea-ulstor. Catalogue 5 cents. J. L. Campbell, West Elizabeth, Pa. 

PRINTING INKS Tbe SCIENTIFIC AMERICAN is printed with CHAS. ENEU JOHNSON &; CO.'I!! INK, Tentb and Lombard Sts., Philadelpbia,and 47 RQse St., opP. Duane, Nell' Yor� 
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