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'I'EltMS .'OR 'I'HE SCIESTIFIC AMERICAN. 

The SCIENTIFIC AMERICAN occupies a unique posi­
tion in t h e  presii' of t.he United States. It is devoted 
to what may ill t.he best. sense he termed the arts of 
peace. It presents a view of the world of science anrl of 
practical achievement to its readers, tbe creative side 
of mankind baving it as an exponent. In political 
economy sound doctrine regards destruction of life 
and of property as a world'b loss, not as the loss only of 
the person or personl'l directly affected. The war be­
t,ween the States, now that thirty years have elapsed 
since its conclusion, still plays its baleful part ill iUl­
poveri�hing the nation . During a part of its conti nu­
ance its expen�e was put at one million of dollars per 
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t.be issue of bonds, and new issues were contemplat.ed. 
All this went on smoot.bly because of tbe bigb credit of 
the country. Now, a week has changed it all. The 
further issue of bonds, in proportion as it becomes more 
d ifficult, appears more necessary; The very hopes of 
the Ad m inistration are defeat€d by its own act. The 
Chr istmas season of 1895 will be long remembered by 
those ruined in the crisis brought Sl.bout by needless 
precipitancy. Already in the impairment of t.he value 
of securities and in the injury to tbe country's credit 
our standing', in a po�sible war, bas been impaired. 

.. ... .. 
THE NAVAL RESOURCES OF THE UNITED STATES 

AND THE BRITISH EMPIRE-A COMPARISON. 

Captain A. Mahan, of the United Stat.es navy, has 
pointed out. in his celebrated work on the influence of 
sea power in hIstory. that a preponderance of naval 
power has been the cont.rolling element which has ul­
timatply broug h t  victory to the nation tbat possesii'ed 
it. His concl usions are largely based upon the Euro­
pean wars of the time of N Plson, and the late civil 
war in America. 

In view of recent startling and ominous dpvelop­
mentl' i n  the d i plomatic relations of this country and 
Great Britain, it will be, we think, timely and inter­
'esting to inqlllre into the present status of the navies 
of the t wo countries, and also to inquire as to what 
are the battleship-building rE'sources posses�ed by 
each. It should be noted that in t he subjoined tables 
no accollnt is taken of skips that possess a speed of 
less than 7� knots per hour. or that are armed with 
obsoletp smooth bore !!uns. Ships that. are b uildin!!" 
but within measu rable distance of completion-Imch, 
for instance. as the Iowa-are i ncluded in the follow-
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perial rule. COAST DEFENSE BATTLESHIPS. 
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make us the guardian of almost all the western bemi­
sphere. We should logically feel· tbat we are at the 
beck ll-nd call of every neigh boring So uth Amprican 
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This is a pretty sprious burden. It may lead to con­
gratulatory messages from the countries whose ('ause 

we espouse, but it will act as a constant menace to our 
peace. 

But the Monroe doctrine never will or can lead us 
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'.rhe first week of the war would do incalclllable mil-
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TOTAL BATTLESHIPS OF ALL CLASSES. 
Uniled States ..... .. .. . 12 ships, with a total displacement of 81,404 tone. 
Great Britain . • . . . . . . .  , 65 u 621,280 u 

In eRtimating the relative strength of the tw.o navies 
from the above table, it must be borne in mind that 
the basis for comparison should be the total displace­
ment, rather than the total n u m ber of sbips. Displace­
ment is the capital which the naval designer has to go 
upon; and if he make a judicious distribution of 
weig-hts, he will al ways produce the more effecti ve 
fight.ing maf,hine out of the bigger ship. It a 10,000 
ton and a 1 5,000 ton ship carry the same armament, 
the larger vessel will carry that armament more 
!<teadily, more speejily, wit.h greater com mand, and, 
o wing to the wider separation of the individ ual gun 
!Stations, with less exposure to disablement of gun s  and 
cre w. Estimated on tbis basis, Great Britain possesses 
a su periority of figbting power in first-class ships-of­
the line of 9 to 1. In battleships of all clas�es the 
superiority is 7% t.o 1. 

J'IRST-cLASS AlUIllRED AND PROTECTED CRUI"ERS. 
(Of 20 kllots speed and upward.) 

Total nnmber. 
United State s. 5 ships 
Great Britain . . . 9 .. 

Average dis- Average 
placement. speed. 
7,700 tons 219 knots 
9,233 .. 21 '0 

FIRST�CLASS ARMORED AND PROTECTED CRUISERS. 
(Of 1� knots and under.) 

Total di s­
pl acement. 
38,500 tons 
68,100 .. 

Unlled Stales.. none 
Great Britain ... 21 ships 7,581 tons 17'0 knots 159,200 tone 

SECOND AND THIRD CLASS PROTECTED CRUISERS. 
United Stales .. 14 ships 3,288 tons 18'23 kno ts 46,028 tone 
Gre a t  Britain . . 60 .. 3,828" 19'20 229,605 .. 

United Stales . . 5 ships 
Great Britain .. , 19 .. 

United Stales , . 7 ships 
Great Britain . . . 34 .. 

LOOKOUT CRUISERS. 
1,519 tons 16'73 knots 
1,907 .. 17'00 
GUNl30ATS. 

1,007 tons 
841 .. 

16'00 knots 
19'00 

TOTAL CRUISERS OF A:LL CLASSES. 

7,593 tone 
36,240 .. 

7,300 tone 
28,580 " 

United Stales, ... ....... 31 shi ps, with a totai displacement of 99,421 tone. 
Great Britain . . . • •. . . . . . .  143 H " ., ,. 586,725 " 

Estimated, as before, on the basis of displace­

ment, this table shows a preponderance for Great 
Britain in cruisers of 5% t.o 1. 

Of merchant steamers whicb are built to meet t.he 
naval requirements for conversion into cruisers, the 
United States bave 4 and Great Brit.ain 26. 

TORPEDO ROAT DESTROYERS BUILT AND BUILDING. 

United States .. ... 
Great Britain ..... 

Number. Displacement. Speed. 
62 250 tons. 23 knots. 

TORPEDO BOATS. 
Unlled States........... .. ....... .. .. . . ... . ... .. .................... . 10 
Great Britain ... . . . . .. . .. .. ... . ........ . ... . . .. ....... . . . . . ......... . 166 

By displacement, the preponderance in torpedo 
boats is 40 to 1. 

© 1895 SCIENTIFIC AMERICAN, INC.



DECEMBER 28, 18<)5.] 403 
Summing up the totals for battleships and cruisers I The range of action of the modern warship is limited but just past the full by a few hours. New moon oc­

corn bined, we get : by her coal capacity and the distance of her field of curs late in the afternoon of the 14th; first, quarter on 
United States . ••• • • • • •• 43 ships, wlthatAltaldlsplacementof 180.825 tons. operations from the nearest coaling station. the evening of the 22d in Aries; full on the morning 
Great Britain " .. " , .1108.. .. .. .. ,. 1,158,006 "  A nation which possesses few of these must provide of the 30th in Cancer. 
Which shows Great Blitain to possess a superiority in its ",hips with specially large bunker space, as in the Perigee occurs an hour before midnight on the 3d, 
fighting ships of all descriptions of tillT to 1. case of the cruiser Columbia. Any device which Will i and apogee about the same hour of the night on the 

In the event of a war with that country, these are enlarge the fuel endurance of wa.r&hips will be specially 19th. The llloon is in perigee for a second time this 
the odds against which we should have to contend at valuable to the United States; and there is nothing in month on the evening of the 31st. 
the outset. sight to-day which would so effectually do this as the The lunar conjunctions witb the planets occur as fol-

As against this unpromising opening it will be nrged substitution of oil for coal in marine boilers. lows: Jupiter on the 2d justbefore midnigbt (the planet 
that we are a resourceful and energetic people, and Speaking of the use otwater tube boilers in the navy, will be less than 2' soutb of the moon. a pretty sigbt); 
that we should quickly creute a navy. To this it must \ Mr. Melville recognizes the necessity for a boiler lighter ' Saturn on the evening of the 9th. invisible; Uranus 
be answered that lllodern navies are of slow growth- than the well known Scotch boiler; and while admit- on the lllorning of t.he 10th; Ventis on·the morning of 
they are not created. The modern battleship, costly ting that many types of the water tube systelll have the 11th; Mars on the morning of. the 12th; Mercury 
and intricate, puts a heavy discount upon llIere reo proved successful on shore. he is of ,the opinion that on the mornillg of the 16th. invisible; Neptune on the 
sourcefulness and energy, of which we have abund- "no single type has yet made its appearance which morning of the 2 6th, invisible; Jupiter (second time), 
alice, and a heavy premium upon gun. ship. and armor can be regarded as an altogether satisfactory sllbsti· before sunset on the 20th. 
building plant, of which, for the llIagnitude of the tute for the Scotch pattern." The wonderful variable star Algol, in Caput Me· 
task in hand, we should find that we possessed an alto· In view of the fact that the two cruisers Powerful dusre, is now well situated for observation. It will be 
gether inadequate supply. With every factory, mill and Terrible, of 14.000 tons displacement, now building at a minimum on the 9tb, half an hour after mid­
and shipyard working at full blast. it would take from for the English navy, are to be furnished with boilers night. The observer should begin to watch it. using 
seven to ten years to cancel that preponderance of of this type, the above statement by so distinguished either the naked eye or an opera glass. early in the 
61\ to 1 .  an authority i s  significant. Mr. Melvi1le evidently con· evening, noting the gradual diminution o f  its light as 

There is no sentiment in statistics. siders that for use in large sbips the water tube boiler compared with the small stars near it. It remains at 
It is certain, moreover. that Great Britain would is yet in the experimental stage; and his opinion is minimum bllt a few minutes, although &ree or four 

steadily add to her fleets as the war progressed; and shared by many naval experts on the other side, who hours are required for it to regain its full brilliance. 
with her great shipbuilding facilities she could float strenuously opposed their adoption in these two costly Auother minimum occurs on the 11th, at 9:23 P. M. 
six ships to our one. as the following facts will show: ships. The star Myra, in Cetus, which is as remarkable 
In reply to inquiries instituted by the British Admir- - •• I � among long'period variables as Algol is among short-
alty last year to ascertain the extreme warship bnild- '.rllE lANUARY SKY. period ones, is now brightening'. It began to be visi-
ing capacity of the private yards. it was found that, Jupiter is still the only planet conveniently situated ble with a fleld glass about the middle of December, 
if these firms were given a free hand as to the details for observation. He rises now about 7 o'clock in the and it will probably increase in brilliance for about 
of the designs, they could build another navy. equal evening, so that by 10 o'clock he is well above the two months. When brightest, it is sometimes of the 
in fighting strength to the whole existing British navy, roofs and trees. The position of this planet among third magnitUde. 
in from two to three years I To this must be added the stars is very interesting just now. On the first of An occultation of the first magnitude star Regulus, 
the building capacity of the government dockyards I January he is quite close to the fourth magnitude or a Leonis. by the moon. will occur about ten min­
and shops. The astounding resources revealed by this' st,ar lJ Cancri, anll a little south of the Beehive clus- utes before 11 o'clock P. M. on the 3d. 
investigation call for no elaboration on our part to I tel' in Cancer. Not only is a means thus offered by The earth arrives at that point in its orbit which is 
show that Great Britain could rapidly increase her I which those unacquainted with the stars may, with nearest the sun at 1 o'clock on the afternoon of the 1st. 
preponderance of naval strength, if challenged to, certainty, recognize this curious stellar region. but the GARRETT P. SERVISS. 
do so. picturesqueness of the view is increased, and a more .. , • , • 

The fac't that European diplomats seem disposed to striking idea of the profundity of space may be form- TO READERS AND SUBSCRIBERS, 
take tha British view of the Question at issue makes ed when one sees the. united light of hundreds of dis-
it highly probable that, in the event of hostilities, we tant suns outshone by the reflected rays from a com. :rhe present number of the SCIENTIFIC AMERICAN 
should have to engage this colossal navy, with the paratively nearby and insignificant planet. �rmgs to a close the labors of the year, an.d the ne�t 
power of reduplication which lies behind it, unaided. Yet. although Jupiter may be called insignificant l lssue opens a new volume. a fresh page m th� hls-

InCidentally, in closing, we would remark that the when compared. with a sun, he is anything but insig- I �ory of onr work. To our many readers and fnends, 
ink"is scarce dry upbn the paper in which our general nificant when studied in his own character of a giant m Il;ll parts of the world: we offer hearty thanks for 

in chief, Nelson Miles. has just told us that the very planet. It is an impressive thing. to any thoughtful thel� generou� snpport III the pas�, and we hope �o 
opening of hostilities with a great naval power would person, to look npon a globe 1,300 times as ll.'.rge as the �erl: the contmuance t.hereof by faIthful endeavors 1D 

see every sea·coast city, on the A tlaritic and Pacific. earth, and contemplate the bare possibility of its be- , t e uture. . . 
subject either to the humiliation of an indemnity or ing inhabited, either now or at some future time. If .The cOlllmenc?m�nt of the year IS the tIme when 
to the horrors of bombardment. I were a",ked, "What is the most instructive sight that ne�rly all �ubt!crlptlons fa�1 due, and ;,e trus� our su�-

In making the foregoing comparison it is assnmed tbe telescope reveals in the heavens!" I should be scrlbers Will be
, �rompt 1D forwardmg their remlt­

that the United States would not submit to a conflict strongly tempted to reply, "The planet Jupiter, with �ances. thus aV
,
OJdmg the loss of numbers by the cros.s. 

merely defensive-that her enterprise would soon cause his circling moons." There-and it is a spectacle not mg off of thelr.names: We earnestly ho�e. they wIll 
the field of naval operation to become conterminous reserved for the possessors of the largest telescopes- sen.d ��, along With .thelr own �ues. the addItIonal sub-· 
with the shore lines of both hemispheres. The esti- one perceives the law of gravitation operating visibly scriPtum. of so�e frIend o� neIghbor. . 
mate consequently assumes that the total force of both on an enormous scale; one sees globes larger than the For thiS �estl ve season lt .woul� be dIfficult to, select 
fleets would be available. moon tratling out elliptical orbits so swiftly that a a �or� deSirable or appropriate gIft than a ye�r s .sub-

• , .,. single evening's observat� plainly reveals their scrIptIOn to the SCIENTIFIC. AMERICAN pubhcatl�nlS. 
TIlE UNITED STATES BUREAU OF STEAM: change of place ; one beholds eclipses with their In the office, the shop, �he library. the house?�ld, the 

ENGINEERING. mechaniEm displayed as the finest model could not do SCIE:rTI�IC AME�ICANIS always a welcome vIsItor. at-

Engineer.ln'chief Geo. W. Melville, in his annual re- it; and the play of shadows on the face of another tractive, lOstructlve and useful for every one. . 
port for 1895. recommends that the sl1m of $300,000 be planet; and the movement of clouds; and the align- The terms for the SCIENTIFIC �MERICAN relllalD as 

spent in providing the cruiser Atlanta with new mil.' ment of zones. shading off from a brilliant equator to heretofore-$3 a year, postage paId by us. SCIENTIFIC 

chinery andaltering her.from a single toatwin-screw dusky poles; and the rapid turning of a vast world A.MERICANSUPPLEMENT$5ayear. Both papers com-
shl·p. 't . f· t t' bIDed, $7 a vear. BUILDING EDITION, $2.50 a year. upon 1 s 8.XlS o ro a Ion. All th h1" ' �9 Add M & C According to Hrassey's Naval Annual, the Atlanta In referenclHo this rotation, I may remark that now, ree p� IcatlOns .. a year. ress unn om· 
is a st,eel cruiser of 3,189 tons displaceqIent and 16'00 when the 'planet is visible the entire night, an/excel- pany, publIshers. 361 Broadway, New York. 
knots speed. She carries two 8 inch gun!;!, six 6 inch, lent opportunity is presented to se-6 one complete turn • ' ., • 

two 6 pounder quick-fire guns, two 3 pounder quick- of Jupiter on his axis. Let the observation begin at 8 Cycle Note •• 
fire guns, and eight smaller quick-fire guns. ' P.· M. and end at 6 A. M. Between those 'bours the ob- Two bicyclists. Theodore and Eddie Kraguess, ar· 

It seems that, though her present engines are of an server will have seen all sides of the giant planet in rived in San Francisco a week ago, having ridden on 
obsolete type, the hull is "an excellent one, and wen I succession. and when he leaves the telescope the face their machines all the way from Minneapolis. The 
worth new machinery." With machinery of 5,400 of Jupiter will have resnmed the appearance it had at route they traveled was 2,856 miles 101lg, and they 
horse power (her present horse power is 3,511). of the I the time his eye was first applied to the tube. And in rode it in thirty-eight days, an average rate of 
same type as that in the lIewly constructed Marble- the meantime he will have beheld Dlany a scene that seventy-five miles a day. SOllle days they rode more 
head, the report states that we should" then possess has puzzled the astronomers. for the surface of Jupiter and some less, and occasionally they rode until nearly 
a cruiser equal to any of her class afioat." The new is strangely and wonderfully variegated. midnight in order to keep up the average. They did 
machinery would weigh 142 tons less than the old; it Venus is in Libra near Scorpio. and rises on the 1st not make the trip for money or glory, but for pleasure. 
would enable the ship to carry more coal; and it would of the month about 4 o'clock in the morning. At the They had very trying times on the windy prairies, 
give her 2 knots higher speed, equivalent to between end of January she will be in Sagittarius. rising about the sandy deserts. and the snow'covered mountains, 
18 and 19 knots an hour. 5:80 A. M. Her �ign is passing and will Dot be re- and wiU not try to ride back again. They carried a 

The S/l.me changes are recommended for the Boston, sumed until she reappears in the sunset next autumn. tent, blankets. cooking utensils, and also food on the 
a sister sbip. The Chicago is at present being r60 Mercury is in Sagittarius at the opening of the mouth, long desert stretches, although in the main they re-
engined. too close to the sun to be observed, but about the 23d, lied for shelter and food on the farmers. 

In these days of high speed cruisers, the above ad- when be is in the eastern part of Capricorn, he will be It is said the Bavarian Minister of War has author­
dition of 2 knots to the speed of these boats will prac- visible in the evening, more than 18 degrees east of the ized the purchase of 9,000 cycles which are to be 
tically add two new ships to our navy. sun. used for the infantry and sharpshooters. 

The value of liqnid fuel for marine purposes is being Mal'S is in Ophiuchns, moving toward Sagittarius, A propOSition has been made recently by bicycle 
determined by a series of t.ests on one of the torpedo and on the 1st rises about 6 A. M. riders to several agents and manufacturers of bicycles 
boats of the Maine. It is recomml'nded that one of Saturn remains a few degrees east of a LibrlB, rising that the manufacturers get together in a convention 
the gunboats building at Newport News be made use on the 1st about 3 A. M. and on the 31st about 1 A. M. and agree to reduce numerous parts of their different 
of to carry out these experiments on a larj!er scale. But there are few who w ill care to break their rest machines to standard proportions. 
Naval. designers the world over have for some time' even for the sake of beholding that most singular of In sOllle respects the makers have been obliged 
past recognized the fact that if the use of liquid fuel I celestial objects, a planet with rings, especialIy since, already to agree upon standard sizes or parts. such as 
can be rendered practicable in the navy, it will largely in the spring, Saturn will rise early in the evening.· rims and tires. There is no reason why a similar agree­
increase the ·radius of action of seagoing ships. To Uranus is in Libra, not very far east of Saturn, and ment should not be reached regarding the fittings of 
the United States the que�tion of the use of petroleum Neptune is in Taurus. well situated, but too faint for almost every part, so that any repair shop, supplied 
fuel is of double i'mportance. both on account of the I satisfactory observation, even with a telescope of COD- with a reasonable quantit,y of !ltandard repair parts, 
ahundance of our supply of this combustible and even siderable power. should be able to put any make of lllachine in order 
more on account of our paucity of coaling stations. The llloon'is waning·when Janu.ry opens, although at short notice.-N. Y. Sun. 
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A STEAM OMNIBUS IN LONDON, 1833. the note sounds. It will be observed that the action 

The accompan yin g i llustration, for which we are in- of the piano is absolutely unaffected by the apparatus, 
debted to the St . James's B udget, represents the steam whose motions bear the same reference to the piano as 
omn ib u s  Enterprise, built for the London and Pad- do those of an accomplished performer. This is so far 
d in gton Steam Carriage Compan y in 1833. This horse- true that a piano fitted with this apparatus is abso­
less carriage, su ggestive as it is  of man y  of the recent lutely unaffected as regards its capacity for bei n g  
attempts to attain a practical motocycle, was one of  played by hand. In the sectional vie w, the music 
the various efforts m ad e  
t o  util ize the steam engine 
in its early days, before the 
development of the rail­
way system had been 
marked out on compara­
tively fixed lines. 

---+._ ... ---
THE ELECTRIC SELF­

PLAYING PIANO. 

We i llustrate in the pres­
ent issue an electric ap­
pal'atus for attachment to 
any ordin ary piano, ena­
blin g it to be played by 
electricity without the in­
termediati on of any per­
former. The characteris­
tic features of the appli­
ance are found in its sim­
plicity, its  capability oC 
attachment to any piano 
without in jury to the 
same, and it!; use of stan­
dard perforated m usic, 
thus placing at the dispo­
sal of its possessor a practi­
cally un limited and thor­
ough ly up to date musical 
l ibrary. 

Directly under the key­
board is attacherl the 
music holder, consisting of 
the rolls upon and from 
which the perforated mu-
sic sheets are fed. Elec- A STEAM OMNIBUS IN LONDON, 1833. 
tri c contacts are provided 
for each note. which con-
tacts operate throu gh the perforations in the music holder can be seen, and one of the electrical contacts 

sheet, so that each perforation closes an electric circuit. is shown pressing upon the sh eet as it passes over a 

From the electric contact wires run to a series of elec- small central contact roller. Within the short widt h of 

tric  magn ets plaeed below and spaced from each other the sheet of m usic are contained all the electric con­

exactly as are the keys of the i nstrument, one magnet t acts, of wh ich on ly one is shown in the sectional 

correspondi ng to each key. When the (lurren t passes view. In operation, the m u sic is wound off of one 

a magnet attracts its armature, this occurring of roller and on another. When the roll of music 

course when one of the perforations of the music is exhausted, it has to be rerolled before the piece 

closes the circ uit. A sIllall 
sectional drawing shows 
in section the apparatus 
by which the work is d one. 
At the bottom of the sec­
tion is seen th e end of a 
lon g  brass drum which 
run s  across the bottom of 
the apparat u s  and wh ich 
is kept in constant rota­
tion by an electric motor ; 
this drum is also shown 
clearly in the perspective 
view. Extending from the 
end of the armat ure of 
each magnet i s  a metal 
friction shoe, the lower 
en d of which forms a seg­
ment of a ci rc le and is ar­
ranged to be brought in 
contact with the  brass 
roller. A piece of rawhide 
is stretched ove r and ce­
mented to the outside of 
the segment. When the 
arm ature is depressed, n o  
direct effect is produced 
upon the action of the 
piano. All the depression 
of the armatu re does is to 
bring the rawhide-covered 
face of the ci rcular seg­
ment into con tact wi th the 
rapidly rotating drum. At 
once the friciion throws 
"(he arc forward. From 
the upper end of th e metal 
shoe a short arm projects 
at right angles, like the 
arlll of a bell crank. From 
this a vertical striker arm 
rises and presses against 
the inn er end of the key. 
It is evident that as the 
shoe is  thrown forward the 
striker rod i s  forced up­
ward; thi s raises the inner 
end of the key, depressing 
the outer e n d  eXllctl y as a 
performer wou ld do, and ELECTRIC SELF-PLAYING PIANO. 

r DECEMBER 28, 1895. 
can be pl ayed again. This ordinarily, in the past 
type of automatic instrumen ts,  has been effected 
by hand, but this apparatus does that work also 
automatically. When the end of the piece is 
reached, the detent seen at the back 01 the music is 
caused to release the end of the carrier, which drops, 
and the rollers immediately begin to revolve with reo 

verse motion, an d in less 
than a miuute the piece 
of music is rolled back on 
its ori ginal roller, ready to 
be put away in its ca�e or 
to be played again. 

The tempo of a piece is 
fixed by shifting a belt 
wh ich works on two cone 
pu lleys. In thi s  way the 
speed can be regulated 
with the utmost delicacy, 
the conin g of the pulleys 
pr�en ting all s u d  d e n  
change of time. The motor 
is seen in the base of the 
piano. It consumes from 
five to ten amperes at a 
pressure of four volts, ten 
amperes being required 
when several notes at on ce 
are sounded, as in chords. 

The apparatus can be 
put i n  any piano without 
movin g from the house, 
and the motor can be op­
erated directly from the 
electric house supply or 
Crom a primary or second­
ary battery. 

This wonderful pi an o  i s  
manufactured a n d  sold b y  
the Electric Self-playin g 
Piano Compan y, 333 West 
36th Street, New York. 

• • 
The London Pollee. 
The report of the Com­

missioner of Police of the Metropolis for 1894 shows 
that the authorized strength at the end of l ast year 
was 15,216. The number available for service, exclusive 
oC those specially employed, whose services were paid 
for, was 13,497. The Metropoli tan Police di strict em­
braces over 688 square miles. The mean ratable value 
of th is area was £37,913,956; but of the enormous 
actual value of t h e  property in charge of the police it 

is impossible to fQrm an y 
estimate. The report re­
fers to the steady decrease 
in the number of felonies. 
Whi le the population ex­
ceeded 6,000,000, the pro· 
portion of crimes against 
property per 1,000 of the 
population was but 3'106. 
The cases of murder were 
but 13, which is considera· 
bly below the average; and 
of th ese, 7 were due to in­
sanity. 

The cases of attempts 
to m u r d e r ,  wounding, 
etc ., rose to 243, which 
is unusually high. The 
total number of cri minal 
offenses of all kinds re­
ported to the police was 
20,970-a decrease of 497. 
The apprehensions num­
bered 14,902. As regards 
police work generally, in­
cludin g crime, the number 
of persons apprehended 
was considerably i n  exceS8 
of any previous year, and 
as compared with 1893 
there was an increase of 
3.346. The summary con­
victions showed an in ­
crease of 1,948, and were 
more n u merous than ever 
before. 

••• 
The Brooklyn In.tHute 

!UuseUDl. 

The corner stone of the 
great m useum building 
of the Brooklyn In stitute 
of Arts and Sciences, on 
the Eastern B oulevard, 
Brooklyn , N. Y., facing 
Prospect Pa.rk, was laid 
on De c em h e r  14 by 
the m ayor of the  city 
with appropriate ceremo· 
nies. 
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BICYCLE POWER AIR PUIIP. 

The i ll ustration represents a highly efficient appar­
atus more especially designed to serve the convenience 
of bicycle manufacturers for inflating pneumatic tires, 
and for which a patent has recently been granted to 
Frank N. Stevens, of the Davis & Stevens Manufac­
turing Company, Seneca Falls, N. Y. The pump is 
double acting and has two oscillating brass cylinders, 
each two by eight and one· half inches and each screw­
ing at its lower end into a head with trunnions turn­
ing in bearings on the base, there being in the bottom 
of each head a packing ring which makes a very tight 
joint to prevent leakage. The piston rods, extendi ng 
through the open ends of each cyli nder, connect with 

" , 
THE STEVENS POWER " CYCLONE " PUMP. 

cran k disks on a dri ving shaft on w hich are tight and 
loose pulleys eighteen inches in diameter, the disks hav­
ing their wrist pillS set opposite each other, so that 
the  pistons compress the air alternately to insure a 
conti nuous operation of the pump, which is aiso adapt­
ed to be operated by hand power. Each piston is 
formed with a cup of leather or rubber, into which fits 
an expansible disk or spreader with slotted flaring 
sides, in which washers are held by a nut screwing on 
the lower threaded end of the piston rod, so that the  
sides o f  the cup are made to form a close contact with  
the inner surface of  the cylinder. The valve casing at 
the bottom of each tube has an outlet valve communi­
cating with a tube which is connected neal' its Illiddle 
with a tan k or reservoir in which the compressed air 
is stored, this tank being made of different capaci ties 
and being provided with pressure gage, safety valve 
and stop cock . The construction of the pump is such 
that any part may be readily repaired in  case of wear 
or inj ury. 

• • • • •  
AN AUTOMATIC BELT SHIFTER. 

The illustration represents an improvement in belt­
shifting devices where the operating shaft has a cen­
tral fixed or drive pulley, a pair of loose pulleys at each 
end, and a straight and a crossed belt, the shifting bar 
being automatically moved by the running machine. 
The improvement has been patented by George A. 
Smith, and is being introduced uy Cohoke Wooden­
ware Manufacturing Company, Cohoke, Va. With 
the ordinary belt shifting devices the throw is fre­
quently insufficient, and sometimes, when shifting the 
crossed belt from the loose to the fixed pulley, both 
belts will be left u pon the loose pulleys, and the im­
provement provides a shifting mechanism which, when 

J ( itut if i( jmtti(au. 
acted upon by the first part of the movement of the 
operating rod or bar on the machine. stores up power 
sufficient to cause the shifting bar to move contin u­
ously to the completion of its stroke. The larger view 
shows the im proved device applied to a grinding ma­
chine, where the front end of the shifting bar is pivot­
ally connected to the inner crank end of a rocker or 
vi brating member, which has on its outer end a corre­
sponding crank arm adj ustably connected by a stout 
coil spring with the operating rod or bar on the frame 
of the machine. stops on the latter bar being engaged 
by the carriage at the end of each reciprocal mo ve­
ment. Eyes at the ends of the coil spring afford 
means for adjusting the tension of this yielding con­
nection, by which power is stored up to continue or 
complete the shiftin g  action of the shifting bar, and 
make positive the shifting of the belts. The smaller 
figure shows the position of the belts and the  shi fting 
bar in full lines. the dotted lines indicating the posi­
tion to which they are brought by the yielding con­
nection, such position being attained instantly after 
the carriage and operating shaft is momentarily stop· 
ped. the fast pulley having been freed of either of the 
belts. 

. " . . 
Fire Ball.. at Sea. 

One of the most remarkable electrical storms at s�a" 
which probably seemed intensified by reason of the 
fact th at a cargo of Spanish iron ore passed through 
it, was experienced b y  
t h e  British steamship 
Mercedes, w h ich arriv­
ed at this port recel1tly 
from Bilbao. On t h e  
Grand Banks of New­
foundland during the 
nights of December 3 
and 4 the ocean appear­
ed like a mighty mass 
of flames or an endle�s 
stretch of prai rie fires. 
Balls of electric fire 
h issed and exploded i n  
all directions and dart· 
ed among the vessel's 
masts and rigging. 

A BICYCLE ADAPTED TO CARRY TWO PERSONS. 

To facilitate carrying on the ordi nary wheel a pas­
seuger in addition to the one who is propelling the 
machine, and to hold a lady's skirts out of contact 
and entanglement with the wheels, the improvement, 
shown in the accompanying i l lustration has been pat­
ented by Harry J. Getman, and is being introduced 
by Heury A. LE-derle. of Traverse City, Mich. It con­
sists of an elongated clip frame attachment, shown 
separately in the �mall vie w, and composed of t wo par· 

./(. 
rfi' ;;c ' 

The Mercedes' escape 
from going down on 
December 1 seemed lit­
tle short of a mirac le. 
She was struck by a 
tsouth - south west gale. 
which was accompanied 
hy seas rolling fearfully 
h igh. D u r i  n g t h e  
height of the storm a 
huge deck d e l'  r i c  k, 
weighing many tons, 
was torn loose from its 

LEDERLE'S BICYCLE ATTACHMENT. 

fastenings and swept overboard, leaving a bole in the 
ve8sel's deck t hrough which the water ran into the 
cargo. In its  course it carried away the mai ntop· 
mast, which was also of iron ; part of the flying 
bridge, the after winch, and part of the deck fittings. 
The decks were flooded with tons of water, the 
ship rolled at an angle of seventy degrees, and the sea 
broke in all directions, filling the cabin and the officers' 
quarters. 

Soon after ward the storm partially subsided, w h en 
the electrical fire appeared i n  all directions. It hung 
in big balls for two nights from th e masts and fore and 
aft stays. and practically turned night into day. As 

the big' fire balls 
carne together they 
would burst with a 
loud report upon the 
vessel a n d  disap­
pear. Und er t h i s  
light at night such 
temporary r e p a i r s  
were made as were 
deemed necessary to 
reach port. 

Captain Tait of the 
Mercedes stated that 
the passage was one 
of the most try ing 
experiences of h i s  
life. The rol ling and 
lurching of the ve�­
sel in t h e  storm and 
the  fury of the gales 
were terrific in the 
vicinity of 25' longi­
tude. Only t h e  he­
roic w 0 r k of the 
officers a n d  c l' e w 
saved the vesse\. ­
Phila. Record. 

• • •  

allel rods joined at the front b y  a block, and connected 
to the rear upright by a bolt, the front portions of 
the frame resting on the collar of the bic�'c1p frame. 
Secu rely attached to the front of the clip frame is a 
transversel y bent rod extending to one side, on wh ich  
is a seat, whi le  bolted rigidly to the  opposite side of  t t;  e 
clip frame is a skirt or leg support, COlli posed of a 
framework of metallic rods, over which is secu red wire 
gauze or netting. This su pport extends rearwardly and 
outwardly from the left hand side of the machine, and 
curves down wardly from the clip frame, to con veni­
ently 8upport the limbs and skirts of the person 011 the 
forward seat and afford such a balancing of the weight 
as will prevent undue torsional strain of the parts, and 
avoid liability of breaking or bending. 

� 
. ... . 

Force oC the Human Jaw ... 

Experl ents are reported to have been made by Dr. 

SMITH'S AUTOMATIC BELT SHIFTING MECHANISM. 

ALUMINUM is being 
used in making the 
bodies of cabs. 

Black, a dentist of Jacksonville, Fla, to determine the 
force exerted by t.he human jaws in chewing food, and 
also the greatest force which the jaws are capable of 
exerting. By means of a spring instrument provided 
with a registering device he took-according to the ac­
count given-records of about one hundred and fifty 
bites of different persons, fifty of these being preserved 
as characteristic of the ordinary man, woman, and 
ch ild. The smallest pressure record ed was 30 pounds, 
by a little girl seven years old, with the i ncisors, but. 
using her molars, the sa me chi ld exerted a force of 65 
pounds. The highest record was made by a physician 
of th irty-five, the in strument used registering only 270 
pounds, and he s imply closed it  together without an �' 
apparent effort, th ere being also no method of de­
termining how far above that figure he could have 
gone, and the test was made with the molars. Several 
persons exceeded a force of 100 pounds w ith the incisors 
and 200 with the m olars. Dr. Black states that the 
ph Y!'ical condition of the persons experimented upon 
seellled to b ut slightly influence the result.. and he is 
of the opinion that the condition of the peridental 
membranes is  the controlling factor. rather than mus­
cular strength ; and further, that in the ch ewing of 
food much more force is habitually exerted than is 
necessary. 
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(DECEMBER 28, 1895. 
The C h i fro o lliers of Paris. " WhO were not long in following suit. They formed lation of these to ocean level and to that of Lake 

Ragpickers' Town reminded me of some ancient. themselves into an independent republic to the number Supel'ior. Views of hoisting and pumping machinery, 
tumbledown fishing village, and certainly it was hard I of 400, which by 1860 had increased to between two and methods of timbering, a timber squeeze, man engine, 
to realize that this was positively the city of Paris at , three thousand. UnW the �peculators appeared upon ore pockets at the mine, etc., were illustrated and 
the end of the nineteenth century. Space, it would the scene, the chiffonniers were thus their own land- referred to, a number of flash ,light views taken under 
seem, was at a premium in the C ite Dore, for utensils lords, which fact created in them that self-respect and ground by Prof. Denton, of the University of Minne­
of different kinds ornamented the outside walls, and independence which is not often found in other!' of a sota, being part of the display. The docks from 
here and there a cradle swung lightly from its rusty like class. Drink is their besetting sin, and it would which ore is '3hipped, consisting of several hundred 
nail. Many of the houses boasted of b ut one room, seem that the fascinations of their special l iquors, such pockets with adjustable spouts, were described, and 
in which were, often, neither furniture nor bedding ; as camphre, petit noir, fil en q uatre, casse-poitrine, are instances given wher<'l 2, 500 tons of iron ore were de­
a bundle of rags did duty for the latter, and in truth not to be withRt,ood. But though a liberty-loving race, posited in a boat within forty-five mmutes. 
it was a case of rags, rags, raggedest of rags every- these wild men and women of the outskirts are a peace- The " whale-backs," the steel canal boats, and other 
where. The ragpickers were seated on their thres- loving one too, and they are seldom in prison; yet from forms of vessels in use on the great lakes were dis­
holds, or as near the door or apology for a window as the beginning of their history they have been sub- cussed, and the facilities which they offer as means 
it was possible to get. Here and there an ancient jected to every kind of persecution.  As early as 1698 of transporting heavy freight referred to. The ore 
chiffonni�re was patching together old remnants, but they were forbidden by law to walk the streets before receiving docks on the lower lakes ' were then de­
most of the men were classifying their merchandise daybreak, and it is only since the Republic that the scribed. At the�e ore is handled from a vessel's hold 
spread upon the floor. These were the trieurs 01' chiffonniers have been allowed to ply their trade with- after the buckets are loaded by stevedores, and con­
sorters, whose business lay in dividing the odds and out the once necessary adjuncts of government copper veyed several hundred feet back from the water for 
ends into their various classes before reselling them to medal, certificate, basket, crochet (pronged stick), and a cent or less per ton. The coal docks, both for 
the merchants en gros. The white rags had to be lantern.-Englishwoman. shipping and receiving coal, and some of the special 
sorted from the colored, and the silk from the cotton or .. . . I .. appliances were noticed. 
woolen. The woolen ones, I found, were prized the AN IMPROVED REEL, In the matter of harbor improvements, special at-
most, as they hrought ill nearly thirty francs the 100 Th e reel sho wn in the illustrH tioll is adapted to facili- tention was given to the artificial entry to the har­
kilos, while the silk were worth only seven. The tate quickly throwing the gearing in or out of action, or bor of Duluth and of the new breRkwater at Mar­
chiffonniers collect over 50, 000 francs' worth of pick- retard the revolution of the pulley. It forms the sub quette. The latter is a series of .. beton " blocks, 
ings in ope day (statistics of 1889), and nothing comes ject of a patent issued to Thomas J. Halleck, of No. each about 100 tons in weight, formed in place, but 
amiss to them. 506 West Thirty-ninth Street, Ne w York City. From leaving alternate spaces of 10 feet between each 

I begged permission of an old chiffonni�re to sketch the plate fastened to the rod proj ects a pivot on which block, which was subsequently filled in by sImilar 
her as she sat at her mending, and then the motley revolves the metallic hub of the pulley on which th e line blocks. this beifig done to prevent any local settle­
crowd, which had all the time followed closely at my is reeled, the pulley having in its front face a recess ment disturbing more than one 10 foot section. The 
heels, promptly surrounded me. The elders did not closed by a disk on the forward end of the pivot, and enorlllous shipment through St. :Mary ship canal was 
appear to view my movements with much favor at the driving gear being located in the recess. On the said to have heen 13,000, 000 tons in the eight months 
first, but their scowls were soon turned into broad in which navigation was open in 1894, and it will prob-
grins by a general distribution of the cigarettes. The ably approximate 17, 000,000 tons the present year. 
packet could not go all round, it is true, but it went The statement was also made that the average dis-
far enough, at least, to make the inhabitants of the tance the freight was carried by water was over 800 
Cite my friends. They were a tough enough looking miles, and the cost slightly less than 1 mill per tOll-
set, on the whole, but most of the older women ap- mile. The growth of this canal was demonstrated by 
peared to suffer with inflammation of the eyes, and the fact that although in 1856 a lock 350 feet long, 60 
many of the children also-a thing easily to be ac- feet wide and 12 feet deep was considered ample for a 
counted for by a glance at their grimy hands. Still century, by persons then well versed in local progress, 
the eye trouble was the only one which affected them in 1880 a new lock, 515 feet long by 80 feet wide and 1 6 
very much apparently. Though irredeemably dirty, feet d eep, was opened, and the congestion was so great 
the children looked brigflt, happy, and healthful. in 1894 with this canal that the average detention of 
And they had reason to, living as they were in an open vessels was over seven bours. A new lock, 800 by 100 
quarter of low houses, where the sun could stream feet and 20 feet deep, is now practically ready for ser-
down on them and the air play around them-a sensa- vice on the American side. while another lock on the 
tion rarely to be experienced in the narrower Paris Canadian side, 900 by 60 feet, will hel p relieve the coo -
streets, where the immense height of the apartment gestion. These locks are to overcome the difference of 
houses keeps off, for the gr pater part, these two most level between Lake SUperior and Lakes Michigan and 
important health factors. The young girls, too, had H uron. 
evidently their share of hardiness, and, with it, a The Chicago drainage canal was then liberally illus-
sturdy independence of manner, not unbecoming the trated, and facts concerning the 40,000,000 cubic yards 
daughters of this liberty-loving race, and there were of material handled were given. Among these was the 
several quite pretty enough to warrant the existence average cost of rock excavation at 76 cents and dirt 22 
of that romantic play of Bourgeois and Emery's, La HALLECK'S FISHING REEL. to 28 cents per cubic yard. The material was largely 
fille du Chiffonnier, which created so much interest on han:Ued, after the top lift had been removed, by 
the boards of the Ambigu a little while ago. hub, in the recess, is a pinion engaged by a large gear means of cantilevers, cable-ways or swing derricl.s, 

When I had maue the round of the Cite, I attempted wheel, whose shaft rotates in bearings on an arm that which met with favor in the order named-a cantilever 
one or two sketches, and wherever I stopped, every is adjustable on the front face of the disk. there being costing, however, about $28, 000, while a cable-way 
window within sight would immediately become alive a handle on the outer e nd of the shaft, and the arm, cost but about $12,000. Few of the contracting firms 
with heads partially obscured by the flapping rags which extends across the outer face of the disk, having owned their conveying apparatus, most of the work 
which bung before most of the houses. I caught one at its center a larger recess for the outer end of the cen- being sublet to conveyor companies. Drills which 
old chiffonnitlre watching me compla cently as she ate tral pivot. On the opposite end of the arm is a knob have bored from 90 to 130 feet per day in the limestone 
her supper, and called up to her to tell me, if she would, and catch, the knob being connected with a spring rock through which the canal is cut could penetrate 
which was her quarter for collecting. Sh e answered disk, and, on lifting the knob, the arm may be pushed but from 6 to 20 feet in the harder Lake Superior iron 
proudly, " The Opera, "  much to my surprise, for that to move the bearing of the larger gear wheel, so that ores. 
part of Paris is five or six miles away. But I learnt its gear will be out of mesh with the pinion on the pul- The propeller pump used at Milwau kee to flush the 
that this neigh borhood and the Chaussee d' Antin were ley, the spring di�k holding the arm in either position, river by delivering about 40, 000 cubic feet of water per 
the fat li vings of the chiffonniers, and that a placeur as it may be placed. When the larger gear wheel is minute was illustrated. The improved methods of 
will sell his right to em pty the rubbish boxes of a few out of mesh with the pinion, the pulley is free to rotate constructing vessels for the lake traffic and the unique 
houses there for as much as 150 francs ; for, although loosely, permitti ng the line to unreel quickly for cast- way of launching them sideways also received atten­
a coureur or roving cbiffonnier's daily collection is ing purposes, but such free rotation may be more or tion and il lustration. 
seldom worth more than 1 franc 50 cents, that of the less checked. as desired, by a spring.pressed pawl, The railroad tunnel under the St. Clair River was 
placeur, or chiffonnier with a regular situation, often which also clicks on the pinioll to give an alarm in case shown in section and the statement made that during 
amounts to seven or eight times that sum, and nfilces- of a bite, or to prevent accidental un winding. There is the season of navigation a greater tonnage passed 
sitates his bringing a hand or even a donkey cart. also a spring brake on the back side of the reel casing, through the St. Clair River than elsewhere in this 

It is chiefly in suburbs snch as Malakoff, Ivry, and to brake the pulley when casting. continent. 
Gennevilliers that the chiffonniers now congregate, .. . .  , • The paper closed with a reference to the improve-
though formerly they were to be found in Le Petit ments at Niagara, and a statement that the engiueer-

Notable E llgl neerl ll� Achievements I II the Great Mazas, Le Passage du SoleH, La Cite Maupy, and La Lake Regl o ll . *  ing features o f  Lake Ontario and the canal between 
Cite de la Femme en Culotte, which last, though BY JOHN BIRKINBINE. Lake Erie and Lake Ontario had necessarily been 
now destroyed, once brought its eccentric landlady, I After exhibhing on the screen a llIap showing the omitted to make the description complete �o far as the 
Mademoi8elle Foucault, 12,000 francs per annum. But proportions of the lakes as com pared with Eastern ' up�er lakes were concerned, althou�h It was not 
it is the Cite Dore as the home of the chiffonniers States. and reference to the fact that three thousand claImed that all of the remarkable achIevements of the 
which is of special int�rest, partly on account of the vessels of total capacity of one and a quarter million engineer had been mentioned. 
historic records in connection with it in the reports of tons float at elevations practically equivalent �o the At the close of Mr. Birkinbine's remarks there was 
" Ct)rnmission des Logements insalubres " (1853), on ac- height of the statue of William Penn on the city some discu8sion on the temperature of deep millE'S, and 
count of the Dlany controversies over it, notably in the hall tower in Philadelphia, the various methods of in answer to a question the statement was made that 
Revue Municipale (1859-60) and because of the personal mining pursued in the region of Lake Superior were with fair ventilation it need not be uncomfortably 
supervision still exercised over it by Monsieur Dore's discussed. Starting with the preliminary log cabin, warm. In some mines water found at a depth of 
daughter from her manor overlooking it. This was the first winch was illustrated, then the shaft, and about 1, 500 feet is quite salt, and at a greater depth 
once the Chateau of Bellevue, which up till 1848 was finally the operating Dline. Similarly, instances of becomes acrid. Large masses of pure copper are often 
surrounded by its park of 10, 000 square meters. After the steam shovel and milling system of mining on the mined, sometim es with pure silver attached to them . 
that date, Monsienr Dore cut the ground up into little Mesabi Range of Minn esota; the deep underground ex- The Quincy mine was cited as having yielded masses 
lots, and let it out to horticultural-loving Parisians at ploitations of the hard iron ore mines of Michigan, and that were cut down to pieces weighing 10 tons so as to 
!'\d. the meter per annum. of the copper Dlines were referred to. A diagram be put into the furnace. 

An enterprising ehiffonnier not only rented one of was also presented, showing the great depth to which ------__ .He ...... -<1_------
these, but with the aid of 8ardine boxes filled with mining operations have been carried on, and the re- SIXTEEN ne w steamers of the largest class for pas­
clay, bits of old building material and tin, built him- senger and freight business have been contracted for 
self a hut. He was the envied of all the crowd of chif. • Abstracts from a paper read recently before the Engineers' Club of by the owners of the principal lines of steamers plying 
fonnier friends who came to wonder and admire, and Pbibldelphla. between New York and European ports. 
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The Detroit Boller Explosion. 

Without a doubt the most disastrous boiler explosion 
which has occ urred in this country, that is, so far as 
loss of life is concerned, was that in the Detroit Jour­
nal building, on Larned Street, Detroit, Mich . ,  Wednes­
day, Novem ber 6, wh ich reduced the four story build­
ing to kindling wood and resulted in the death of 
th irty-seven people, while lIJany more were badly in­
jured. The following accoun t is  given in Lord's Maga­
zine : 

The day force had j ust /lone to work at nine o'clock 
in the morn ing when the \mi lding was seen to swerve 
and IShake, thp front and back walls  fell outward, and 
in a few moments what had onee been a handsom e 
building was a mass of ruins. 

Cries for help and :shrieks from the wounded we nt 
up from the wreck. The /leneral fire alal"lll was turned 
in and ambnlance!< and engines h urried to the scene. 

The concussion caused. by t h e  explos ion was so ter­
ri fic as to shake every b u i lding within several blocks 
of the Journal office. 

Windows were broken and many persons were i n ­
j nred by fall i ng glas�. The Calvert bui lding across 
Shelby Street from the J oumal shook like a reed. 
Nearl y every window on the S h el by Street side was 
blowlJ in, incl uding two h eavy plate w indows on the 
second floor. 

The building d i rect ly opposi te the Journal struct u re 
on Larned St reet, occup ied by the Free P ress Printing 
Com pany,  had scarcely a w hole l ight of glass left i n­
tact , wh ile the A t'cad e b u ild ing, adj o i ning the Free 
Press, h ad t h e appearanlle of having gone through a 
wreck of i ts o wn. 

The ca use of the ex plosion at this date yet remains 
a mystery. 

After part of the w reckage h ad been cleared away 
the rear end of the fatal boi ler was found lying near 
t he Larned St reet wall .  The sheet was torn straigh t 
across, j ust back uf the steam .dome, th ree-eighths 
inch of i ron h aving parted like card board and heavy 
rivets broken as if they w ere matches. Th is piece of 
iron was spread out u nt il al most flat, and was hurled 
with !luch force agai nst the cyli nder head of the engine 
that it was crushed and battered as if it were made of 
glass. 

The east boiler did not come out, but was carried off 
its foundat ion and through the solid stone wall into 
the Davis cellar. The force of this  blow bent the boiler 
near the steam dome, parted the seams, and bent the 
tu btls. The erash i ng of thi s  boiler through the founda­
tion caused the collapse of the t wo buildings. 

The �afety valve of the low pressure boiler was found, 
but so bad ly broken th at the inspectors were unable 
to tell whether it was in good condition when the ex­
plosion occurred or not . 

The steam gage was found so badly damaged that 
no one could tell what pressure was registered at the 
time of the explosion. 

There was not a solid joint  left in the bui lding, the 
west wall being driven out  several inches and the east 
wall bad ly cracked anrl thrown several inches out of 
plum b. In fact, the entire building was moved on Its 
foundation. 

The boilers were in charge of Engineer T homas M. 
Tholllpson, who was pai nfu lly but not fatally i nj ured . 
His statement concerning the accident was as follows : 
He was in the maili ng room when the explosion oc­
curred, having left the boiler room ten m i nutes before. 
At the time the west boiler sh owed 65 poun ds pressure 
on the gage and the glass tube i ndicated t wo gages 
of water. There was a low fire under the east boiler, 
the gages showing 15 pounds pressure and three gages 
water. 

The boilers were Iicen�ed to carry 90 pou nds of steam, 
the safety valves being set at 80. The boilers were 
plain tubular. 5 feet in d iam eter, 14 feet long, with 3 
inch flues, and bui lt bV Stephen Pratt in 1884. 

They were connected by a 5 inch main, frolll which 
ran the mai n steam pi pe to the engine, with 3� inch 
branch to the ele vator pump. Smaller pipe con nec­
tions conveyed steam to the heaters in the various 
rooms in the build ing. 

The boilers were fired by oil, the supply being carried 
In two tanks with a joi nt capacity of 55 barrels. They 
were coupled with a T, from which 2� inch pipes con­
veyed the oil to the b urner3 beneath the boilers. 

Mr. Thompson states that about two weeks before 
the explosion t h e  bl owing out of a manh ole  gasket 
caused him to place the east boiler in service u ntil re­
pairs on the west could be made. The west boil!'r was 
fired up the day before the accident and found all 
right, the engineer noting that the safety valve blew 
at the stated pressure. 

He further s!lid that one of the blow-off valves 
leaked, and Tuesday evening, when he shut d o wn, he 
started the injectors and gave t h e  boiler� over three 
gages of water in order to have enough to start with 
in the morning. 

On coming down the morn ing of the explosion the 
glass showed that abou t one inch of water had leaked 
out during the night. In th is connection the engi neer 
states a fact that may be an explanation of the ('anse 
of the accident. 

',ieutifl, �meli,all. 
There had been such a demand for steam that one 

boiler was not sufficient, and after he had thrown the 
west boiler into service, he fired the second furnace, 
with the intention of cou pling them as soon as the 
gage on the east boiler should show 60 po u nds of steam. 
As stated before, this boiler only showed 15 pounds 
when he left the room, and had n o t  been coupled. 

There is a possibility that the leaking valve had 
allowed nearly all the water from this boiler to escape 
d uri ng the night. 

M r. Thom pson had j ust entered the mailing room 
when the accident occurred. He was h urled again st a 
wall surrounded by cloud s of steam. Near him was a 
ch ute leading down to the press room, down which he 
slid. Here he wa8 found later by the member!' of the 
fire department and taken o u t  through a window. 

Mr. Tbompson !Oays that it  has been his custom to 
blow off steam through his glass gages once a week 
in order to be sure they are not clog,;ed .  He is posi­
tive that he tried the water cocks t i le  morning of t h e  
acci den t .  He further stated that thp. o i l  gage showed 
about t wenty-fi ve barrels in the tan k .  

W .  H .  Wells, of the firm o f  Wells, Angell & Boyn ton, 
attorneys for the Ne wbury estate, which owned th e 
building, says that E ngineer Thom pson was a 
thorough l y  com petent engineer and machinist, strictly 
tem perate, and an a ssoc iate member of the Y .  M .  C . A .  

I n  October, h e  entf;:'red the classes i n  algebra an d 
mech ani!'al draw ing at the night school of th e asso­
ciat ion , and it is hard ly li kely that a man w ho at his  
age has stron g character enough to stud y nights would 
become careless at his work . 

As is usual ly the case, the engineer comes in for a 
large share of the blame for t he casualty, and the 
grand j ury h ave indicted h i m  for manslaugh ter . 

Tests of the boiler plate wh ich are in progress 
may th row new light upon the case, but should the de­
cision show that the came was from low water, it, of 
eourse, will have to be laid at Engineer Thompson 's 
door . 

'I'he pu b lic at lal'ge fails to realize how little stands 
between safety and dan ger in a boi ler plant . The ap­
paratus which has furnished heat and power for years 
without an acciden t is never n oted, and the engineer 
is considered as an unsk i l led laborer to a great extent, 
or one whose d u ties consist of start ing and stoppi ng an 
engine or shoveling coal into a furnace ; but, let an 
accident occur, and al l this is c h anged . The engineer 
always comes in fOI' cen,,;ure u n til he is proved not 
guilty, and, as in the present case, is i n dicted for 
manslaughter. His character and habits are closely 
inqu ired into, and his ability-the first time that has 
bee n considered-is investigated .  

I n  fact, then, and not ti ll then, do t h e  public for a 
moment think that t h e  engineer should have been pos­
sessed of anything like ability wh ich would carry him 
above the plane of an unskilled laborer . 

It is to be hoped that SOlUe d evelopments may come 
out of t he invel>tigations which will prove that the re­
sponsibility for the terri ble catastrophe does not rest 
u pon En�ineer Thom pson, and that all j udgment will 
be suspended unti l  the thorough i nvestigation which 
is in progress shall have been completed . 

• t . ,  • 
Accident on the St. Paul. 

A serious accident took place on the American l ine 
steamer St.  Paul, at. her pier in Ne w York, on Decem ­
ber 18, in which n ine men lost their lives and several 
others were severely i n j u red. The fatality was caused 
by the fract uri ng of the main starboard supply pi pe 
j ust as the machinery was being started to test it be­
fore sail ing. No definite statement of th e cause of t he 
accid ent will be made until a thorough in vestigation , 
which the com pany is now cond ucting, is com pleted. 
Th e  explosion occurred about �e\'en in t h e  morn in g. 
The noise brought the officers and cre w  to the engine 
room. The steam was at once shut off and the work of 
rescue began . All of the ru en in the engine room 
were killed and all except two of the fifteen men in 
t h e  boiler room and electrical com partment were 

badly injured. The pi pe, wh ich was 15 i nch es in dia­
meter, snapped off at th e elbow. The steam pressure 
was less than usually carried, being on ly 130 ponnds_ 

Similar accidents have occurrpd on vessels of both 
th e English and American navies. Two accidents of 
the !'ame kind have occurred in stationary plants i n  
Ne w York City within a month . O n  Novem ber 26, 
the elbow in II pipe which supplied steam to t he en­
gine which runs a light ing dynamo in Ham mer­
stein's ne w  m usic hall. eaUed the Ol y m pia , blew 
out, resulting in th e  death of two men and the inj ury 
of several others. The main steam pipe is 10 i nch es in  
diameter. From th is a 6 inch feeder runs to the en­
gine, and fastened to t h i s  6 inch pi pe was the elbow 
which ble w out. 

It is sug!!ested that the accident may have been d u e  
to a too rigid con nection, causin g  the elbow t o  burst 
by the ex pansion of steam, or to th e presence of cold 
water in the pipe, or to a defect in  the elbow. which, 
it  is  !>aid. appeared to  be about one-sixteenth of an 
inch less i n  th ickness in one place than in another. 

On December 19 a, steam pipe lead i ng into tbe gen­
erator of 8. stationary engine in the Consolidated Gas 

Company's works at the foot of East T wenty·Second 
Street exploded , killing one man and inj uring several 
others. 

These sad examples show that steam supply pipes, as 
at present constructed, need i mprovempnt, and we t rust 
that the su bject will be carefu lly studied by in ventors. 

• t . ,  • 
To Make Cloth Wuterp l·oot·, but not A l rp l·oof. 

To the q uery how can I waterproof a cloth  w ith out 
maki ng it airproof at the same tim e ? t h e  fol lowi ng 
repl y is gi ven : 

'ro make a cloth waterproof, but not air proof, is a 
de mand th at is d i fficult, if not i m possi ble, to com ply 
with.  Let us simply i magi ne w hat is n eces;:ary. and 
we h ave : 1. The spaces between the t hreads m u�t be 
filled ; and 2. 'I'he  sponge like condition of the textile 
fiber.>, by the force of which they a bsorb both ai r and 
water, m ust be neut ral ized. It is e vi d ent that the in­
lets for water cannot be closed without  at t h e  sam e 
time affecti ng in l ike manner the passage of air. It i s  
true that air  is finer t han water, a n d  the question cou ld 
doubtless be answered , if figurati vely speak i ng, such 
a treatment of t he cloth w ere possi ble t h at the doors 
were barred agai nst the en trance of the coarser fl uid 
a n d  the finer element were a l lowed to sq ueeze through . 

By stu d y ing this  auest ion. we would CO llie to t h e  
concl usion that such a th ing might b e  possible, i f  we 
understood how to neutralize th e spongy cond it ion of 
the textile fi bers referred to w it hout having rf'conrse 
to filli ng the in terst ices between the t h reads. As 
water passes throu gh a c loth essen t i al l y bf'cause of 
the absorptive capacity of the latter, it  would be ne­
ces�ary to a n n i h i late this property of th e fi bers i n  
order 1 0  effect the desired purpose. T h e  way t o  do 
this is plai n, and that is  to i m fJregnate the th reads be­
fore weaving, but as th is cannot be done for a num ber 
of reason s, the treat ment of the ready clot h is the next 
recour�e. 

Several formulas for effecting this have recently 
been patented, and i n  one of them James G. Sm ith d is­
solveI' gutta parcha and Ind ia rub her i n  paraffin. The 
latter m elts bet ween 122° and 1650 Fan , and wh .m 
h eateLi to 212° or 230" Fah . ,  it d i ssol ves 100 per cent of 
i ts weigh t of gutta pereha or India rubber. Upon 
this fact is based its adaptabi lit y for waterproofi ng­

cloths, but not ai rproofing them ; 15 parts gu tta perch a 
or India rubber are to be d issolved in 100 parts paraffin 
and the solution, at a temperature of 158? Fah . ,  is ap­
plied direct to th e cloth to he i m pregnated , or w hat is 
still better, tire solution is disso l ved either with ben­
zine or benzol, and the cloth is then dra wn cold through 
th is d iluted sol ut i on un ti l  thorough ly saturated . any 
excess bei ng rem over! wi t h a current of  air or else i n  a 
suitablel manner by steami ng. 

Similar to the above met hod is one of Napoleon 
Lefebvre and Edmond Aron , who propose a fl uid 
1, 000 pa rts of wh ich contain 987 ben z i ne or sul ph id e of 
carbon, 3 parts India rub ber, and 10 parts paraffin . 

Franyois Joseph Pe!'cuard and A. P. E. Tard ien 
make a c loth waterproof without at the same t i lll e ex­
cluding ai r, w h i c h  is necessary to carry off the perspi ra­
tion from t h e  bod y, by the use of the follo wing -fluid : 
55 gram mes India ru bber, 2 grammes g'utta percha, ROO 
grammes ben zin!', 25 gram lUes sulph ide of carbon , 10 
grammes essence of t urpentine (terrebinthe), 200 
gramme\, ordinary linseed oi l ,  70 gram mes boiled li n ­
seed oil, and, according t o  circumstances, a little black 
or w h ite (charcoal or zi nc wh ite). 

It is said that th e first form n la is adapt ed i n  e \'ery 
respect for the objpct in view. - l ndustrial Record. 

• l e I  • 
New V a l' l a b l e  S t a l' of t h e  A lgol 'ryt'c, 

Dr. Ed ward C. Pickering reports in Harvard Colleg'e 
Observatory C ircular No. 3 that the star B. D. + 17° 
4367, magn.  9 1, w h ose a pprox imate position for 1900 
is in R. A. 20h.  33 ·lm. , Dec. -+- 1 7° 56', appears to he a 
variable star of the Algol ty pe. On July 18. 1895, Miss 
Louisa D. WelllS found that n o  traee of this  �tar ap­
pearer! on the photograph [ 4359. taken w ith t h e  8 ·  
i n c h  D raper telescope on Septem ber 26. 1891, exposure 
16 Ill . On 71 other plates taken from J un e  30. 1890, to 
October 5. 1895, the star appears of its normal brigb.t­
ness. On Dpcember 12, 1895, at 10h. 42m . ,  Gre!' Il wieh 
mean time, Prof. Art h u r  Sparle, who h ad watched ,this 
star on se veral nights. found i t  more than a mag'ni­
tnde fainter t h an usual. During the next half hour 
it diminished about hal f  a magnitud e mort'. Mean­
while, a ph oto<.:ra ph taken with t il e  8 - indl Oraper 
telescope, I 14036. confi rmed the d imiuution in light. 

• t • • • 
Gas E n gine Ecoll o tn y. 

It is stated that the plectric rui lroad at Lausan ne is 
operated from a power house in which th e d ynll.l lI qs 

are driven by t wo gas engines of 130 h orse po wer ea.ch, 
built by Crossley Brothers, in England. 'rhe�' use a 
gas w h ich is mad e in producers i n  the power hOl lse. 
The d y namos are run by belt. The worki ng i s  said T O  
b e  very eeonQm ical, and the best result ohtained has 
been an expen d i ture of 550 grammes of a n t h racite coal 
per horse power hour in ord inary sen'ice. The engi nes 
are run on an average 18 to 20 h ours per day. A care 
ful calcu lation has shown that t h e am ount of fuel used 
is 1, 800 grammes of anthracite per car kilometer. 
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CLOSE OF THE ATLANTA EXP08IIlION. 

At the extreUle left, in our illus-bration, is shown the 
New York State building, to the right of which is the 
Fine Arts building, with a frontage of 245 feet, and 
exterior of classical design. Still furthE'� to the right is 
the 150 foot high tower, with its chime of large bells, 
which has formed a notaple feature, while at the ex­
treme right of the picture, partially hidden by the 
foliage, is the United StatE's Government building. 

During the fourteen weeks of its continuancE', the 
great Cotton States and International Exposition, 
w hich closes official ly on DecembE'r 31, has afforded a 
luminous record of the versatile ind ustrial and edu­
cational ad vancement of the South d uring the past 
quarter of a centu ry, and constitutes a fitting memorial 
of the energy, enterprise and liberality which now 
dominate throughout the entire cotton belt, no less 
than in other sections of the country. 

That it has, in its wide scope, attracted such large 
n um bers of I'xhi bitors in all departUlents of art and 
man ufact ure, and such crowds of visitors froUl all sec­
tions of the country, are but evidences of the general 

J t itutiiit �lUtritau. 
IDcreaae o C  Naval BaclDeerl u g  EftlclellcT. 

Senator Watson C. Squire has introduced a bill (S. 
735) to reorganize and increase the efficiency of the 
personnel of the navy, to increase the usefulness and 
numbprs of the corps of naval engineers, to ind uce the 
scientific institutions to provide a naval engineering 
reserve for time of war, to establish a naval engineer­
ing experimental station and to encourage the study 
of the mechanic arts and sciences, and particularly 
that of naval engineering, in the technological col­
leges of the country. 

In the course of his remarks he said : 
" I  recently visited the flagship Philadelphia, and 

had great satisfaction in examining that splendid 
cruit;er. Going thro ugh the vessel below the water 
line, I observed the vast amount of machinery, the 
cOUlplicated elements that enter into its construction, 
making the care of a modern vessel of war very im­
portant as regards the feature of steam engineering. 
One passes through compartment after compart­
Ulent, and is almost lost i n  bewilderment in 
the Ulazes of the complicated machinery around 

[DECEMBER 28, 1 895. 
" It is evident, too, that there is great danger of the 

breaking down of those officers. They are employed 
in very difficult work. To take care of all this valua­
ble property req uires a high degree of skill, and 
causes an immense strain upon the officers. It is well 
known that our battle ships cost about $4,000,000 
apiece, and they are l iable to h ave something out of 
order all the time. In fact, one of the officers of this 
corps told me that there is usually something out of 
order on a war vessel all the time requiring the atten­
tion of an expert. Oftentimes those officers have to 
submit to very severe physical strains. They have to 
go down and work in the hold of the shi p, where the 
temperature ranges from 150 degrees to 170 degrees 
Fahrenheit, and this causes great physical exhaustion. 
I believe that the n umber of engineer officers should be 
increased so as to make provision for these break· 
downs, and to enable a sufficient number of officers 
to be employed on vessels to allow for necessary 
changes in the supervisory watch. This branch of 
the service of the navy should be encouraged and 
dignified alld rendered lIIore ::lth'active and popu-

THE ATLANTA EXPOSITION-VIEW LOOKING NORTH FROM THE PLAZA. 

recognition of the great importance of that new and 
vigorous ind u!>trial life which has but recently brought 
portions of the South into competi tion with New Eng­
land and Pennsylvania . The work of the Exposition, 
in part ed ucational and in part to promote commercial 
intercourse and enlarged exchanges of commodities, 
has been well done. It was conceived on a broad and 
generous plan, in which expense waR not spared, and 
the experiences of previous expositions were wisely 
utilized. The Exposition park comprised a tract of 
189 acres, the ;.:round being most picturesqnel y  lo­
cated within two miles of the center of the city of A t· 
Janta. 

During the continuance of the fair the various rail­
roads centering in Atlanta" well representi n g  the en­
tire railway systems of the countr)!, made great reduc· 
tions in their rates, with the result that the attend­
ance was liberal from remote as -well as from near-by 
point!'. This was particularly the case on the daylS es­
pecial ly devoted to different cities, representat,ive dele­
gations from Chicago, Philadelphia, New York, Brook­
lyn, Boston and many other cities making the days 
set apart for such local commemoration memorable as 
among the most interesting and exciting in the his­
torY of the faJr. 

him. It occurred to me that not enough attention has 
been paid to the personnel of the navy as respects 
steam engineering. Truly the propelling power is the 
soul of the ship. Without it the ship cannot be han­
dled and is totally useless. This powel: is under the 
supervision of the engineer officers. Therefore it is 
needful to have a high order of personnel, a larger 
number of officers, and those of great attainments and 
proficiency. 

" We are building in this country vessels that were 
unknown to former times, and we need adepts in the 
art of engineering and marine archi tecture. There is 
no way to obtain a suitable class of men except by 
preparinl!' them in the various educational schools . 
Ships can be built, but men cannot be built. When 
war comes, if it should come, unhappily, we will need 
proper men to handle these great engines of war. The 
only way to have such Dlen is to educate them in  ad­
vance. I believe the provisions of the law of 1879 
should be carried out, and that the schools and col­
leges of the land which apply for professors of steam 
engineering and naval architecture should be accom­
modated by the detail of officers for such purpose. 
But that is only one of the features which contribute 
to the practical merit of this Ulpasure. 

lar to th e cadets and those naturally fitted to become 
engineers, and for this and other reasons, that the offi­
cers should be given positive rank and title, so that a 
mere - officer of the deck, perhaps an ensign, cannot 
control a commodore in the Bureau of Engineering, 
unless such officer shall be in command of the ship. 
I think, too, that the manner of selecting cadets and 
filling vacancies in the Engineer Corps should be 
changed so that Senators shall have the appoi ntment 
of such cadets. Something must be done or the per­
sonnel of the engineering force in the navy will fall 
far below the proper standard. In fact, it may be 
considered relati vely below it to-day, as shown by th 
report of the naval cOlllmittee in 1892. 

" We have in commission in the navy at this time 
forty-two vessels, with nineteen more vessels bu i lding, 
making in all sixty· one. It is uselesll to undertake 
to manage this vast interest without having com pe­
tent m en, thoroughly educated and prepared, and a 
sufficient number of them to provide for the necessary 
changes." 

• II . .. . 
AN inch of rain falling u pon an area of one square 

mile is eq uivalent to nearly 17, 500, 000 gal lons, weighing 
145, 250, 000 pounds, or 64,844 tons, 
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THE CAlJm REPAIR STEAMER MACKAY-BENNETT. 

The present is peculiarly a scientific age, rife with 
great enterprises which have originated within t h e  
memory of most people. It is not a great many years 
ago when the com pletion of the first ocean telegraph 
was celebrated with great pom p and enth usiasm. 
Transoceanic telegraph y is distinctively a modern in­
stitution ; as such it is neces­
sarily controlled by m odern 
methods. 

One of the great companies, 
the Commercial Cable Com­
pany, owns and operates 
three complete submarine 
lines bet ween Europe and the 
Un ited States. To keep these 
cables in order this enterpris ·  
ing company has a fine 
s teamer, the Mackay - Ben­
nett, which was b uilt espe­
cial ly for the purpose by John 
Elder & Company, at Govan· 
on-the·  Clyde, at a cost of 
$320,000. �he is 260 feet long, 
40 feet beam, and 22 feet 
deep, an d is propelled by twin 
screws driven by independent 
compound engi nes, each having a high pressure cylinder 
15 inches in d iameter and a low pre!!sure cylinder 25 
inches in diameter, the stroke heing 3 feet. The com­
bined horse power of the engines is  1, 500. The gross 
tonnage of the  vessel is 1, 700 and t h e  coal capacity is 
750 tons. Her speed is 12 knots per hour. 

The Mackay-Bennett is provided with three cable­
holding tank!! w ith a total capacity 
of 385 nautical m iles ; tank 1 h old­
in g 60 mi les ; 2, 195 miles ; and 3. 
130 miles. The central cores around 
which the cable is coiled are utilized 
as fresh water tanks. The steamer 
is fitted up w ith all the modern ma­
chinery for grappling, picki ng up 
and paying out cable. It is lighted 
throughout by electricity and is 
furnished with electric s e a  r c h 
lights, so that work can be carried 
on duri n g  the night. The steering 
i s  done by steam, and the nece!!sary 
steadiness is secure d  by hilge keels. 
The vessel is provided with a bow 
rudder, so that it can s team astern. 
The maneuveri ng qualities are ex­
cellent: A staunch steam launch is 
provided, which is m uch used in 
work near the sh ore. 

On the deck are placerl two pow­
erful engines for heaving in and 
paying' out the cable. At the bow 
and stern are placed immense 

- -. ---

sheaves, as sh own in our engravings, over which the 
cables pass when deli vered or recei ved. The engines 
tor handling the cable are geared to drums 6 feet in 
diameter, 2 feet in width,  each being mounted on a 
shaft 11 inche!'; in diamc'ter. T h e  cable, w h ich is 
wound severai times aroP':ld this drum, passes over 

J t itutifit �lUttitau. 
O n  the upper deck at the bow and stern are electrical 
signals, by means of  wh ich the engineer in charge of 
the ship's engine and also the engineer in charge of 
the cable handling engines m ay be notified to stop, 
start, or go ahead or astern, fast or s low, as circ u m ·  
stances may require. Attached to the �haft of the  
drum is an indicator which sllows the number of  miles 

Fig. 2.-S0LDERING THE SPLICE. 

of cable paid out or taken in. On the deck of the 
steamer are guides which lead to the d ifferen t tanks. 
The cable may be d rawn from either of the three tanks 
by either of the cable hand l ing engines. U pon the 
deck are carried huoys, which are launched an d to 
which the cable is secured when it i s  desired to detach 
the cable from the steamer, and leave it to be subse-

/� 
!::z..:; .... � 

a 

q uently picked u p  and extended. The cable tanks 
are watertight, and the cable is  kept in water, and 
while the laying of a cable is  going on, electrical t ests 
al'tl progressi ng contin uously, so that any defect 
may be detected and remedied before the cable 
reaches its final resting place upon the ocean bot-

tOlD . The electrical testing room has a very com­
plete electrical equipment, and the electrician is al­
ways in attendance to discover and locate any faults. 

To one not fam iliar with the characteristics of tG.s 
electric current, it seems a d ifficult matter to locate a 
fault in an ocean cable hundreds of miles at sea, but 
a com petent electrician can generall y  locate the fault 

within a few miles. The in­
sulation of the conductor 
must he maintained in a very 
perfect condition ; otherwise 
the cable is rendered useles�. 
A puncture in the insulation 
of the diameter of a hair i s  
sufficient to interfere with 
th e proper working of the 
cable, and to necessitate the 
journey of the repair steamer 
to the point where such an 
apparE'ntly insignificant thing 
exists. On reaching the vici n­
ity of the fault the grapnels 
are thrown out and the cable 
li fted to the steamer, when it 
is taken on board and dis-
sected and repaired, the de­
fective section being removed 

and replaced by a perfect piece of c ab le. The m anner 
in which the cable is spl iced is i llustrated in Fill .  2. 
A fter th e defect ive portion is cut out, the ends of the 
cable adjoining' the splice are un wound, and the cop­
per conductor at t h e  center is laid bare. The ends of 
the copper con d uctor are scarfed and lapped, as 
show n ; then the joint is secured by soft solder, after 

wh ich a spiral wrapping of fine 
coppE'r wire is  laid over the joint, 
as shown at 3 in Fig. 3, four or five 
fine wires being laid on parallt'l  
with each other, forming a spiral 
w rapping of considerable pitch . 
U pon the first layer of fine wires 
another layer is placed which is 
wound in the opposite direction, 
thereby causing the wires to cross 
each other. These wires are sol­

dered smoothly, the interstices be­
ing completely filled with the 
solder, and while the conductor 
still retai ns the heat acq uired in 
soldering the gutta percha covering 
is worked over the joint, as shown 
at 4 i n  Fig. 3, the splice having been 
previously coated with a cement to 
insure the perfect adhesion of the 
gutta percha to the metaL The 

��\�"'�_ a ppearance of the cable core after 
the completion of this step in the 
process is shown at 5 in Fig. 3.  A 
wrapping of gutta percha is now 

placed on the joint, as sh own at 6 in Fig. 4,  this part 
of the work being done with the greatest of care to 
avoid the sl ight6st  possible air space com m unicating 
with the conductor. The gutta perch a covered con­
d uctor is sE'fved Wl '.h marline (7, Fig. 4), and this is 
wrapped with fine t vi n e, as shown at 8 in Fig. 4, aud 

last of a l l  the  w ire 
armor is replaced. 
The total length 
of the splice is 
from 40 to 80 feet. 
The operation of 
splicing the armor 
is practically the 
same as t hat of 
splici ng an y wire 
cable. The splice 
t h u s made i s  
stronger than the 
cable and its elec­
trical conductivi­
ty is also greater 
than that of the 
o t h e r parts of 
the cable. The 
Mackay - Bennett 
can lay cable at 
the rate of 6 to 8 
miles per hour. 

q n a d r a n  t 8 or 
guides at t h e  
hatches. If it is 
being taken u p, 
it is coiled around 
the core in  the 
tank belo w ,  as 
shown in the large 
engraving. I n  t h i s  
case i t  requires a 
powerfnl engine 
to bring it up 
from the depths 
of the ocean, but 
where the cable is 
paid out, it  sim ply 
passes over the 
drum, w hich is 
t h e  n detached 
from the engines, 
and the paying 
out is controlled 
by a brake ope­
rated by the man 
on the platform. 
The cabie in its 
passage to t h e  
bow or stern of 
the steamer goes 
under the sheave 
of the dynamome­
ter, wh ich i udi­
ca'tes the aTllount 
of tension on the 
cllhle . -'fhe strain 
on the cahle u�n­
ally rangE's from 
two to three tons. Fig. 7.-TBE COMDRCIAL CABLE COMPANY'S REPAIRING STEAMER THE mACKAY-BENNETT. 

It is obvions 
t h a t  in laying' 
cable it is neces· 
sary to k n o w  
som ething of the 
character of the 
ocean bottom. It 
is  especially desir·  
able to avoid sh al· 
low placE'S. T h e  
steamer is prm'id ­
ed w i t h  t h e  
J a m e s  " sentry 
and sounding' ma­
chine," w h ·i c h 
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gives notice on board of the approach to shoal w&tllrB. 
A device called a "  k i te, " shown in Fig. 6. is trailed 
beh ind the steamer, as shown in Fig. 5, bei ng at­
tached to the end of a piano wire wound u pon 
the drulll of the sounding mac h i ne. The ki te is 
attached to the wire i n  such a manner that it d i ves 
u nder the stern of the boat to the mini m um depth.  

Fig. 5.-JAMES SENTRY AND SOUNDING MACHINE. 

die bar when swung up or down the inclination of the 
handles varies so that in the upper and lo wer positions 
they are very uncomfortable, the inclination . being 
only correct in one position. In the Lovell bar the in­
clination is always correct-one of the minor ,ad­
vantages of t h i s  bar applied in the storage of R. bicycle 
when it is kept in the hallway of a house or other re­
stricted space. This especially applies to shipment on 
trains, and when crated they can be shipped with bars 
in place, but dropped, there being no loose and at­
tached handle bars to be t ied on or otherwise dispos­
ed of. 

The cuts show the bar in detail. Fig. 1 s h ows the 
handle bar when not �n use or when ready for sh i p­
p i ng on the w h eel. Fig. 2 shows the mode of adj ust­
lI Ieut.  Fig. 3 shows the bar inverted to its full height. 
Fig. 4 sh ows the bar about where it would be used by 
t h e  average rider. Fig. 5 shows it as in use by a fast 
rider or racer. 

As can be seen from Figs. 1 and 2, the handle bar 
('an be adj usted to any position desired, so that the 
rider can have his  handle bar adjusted to where it 
�uits him best. This adj ustment does not in any way 
change the position of the grips, and is  the only one of 
i ts kind on the market wh ich gives any adjustment I li n d  at the sam e time leaves the grips in a comfortable 
or natural position. 

T h e  manufac t urers are the J. P. Lovell Arms Com· 
, pany, Boston, Mass. I • 1 • • •  

ExpJorlng the Colo rado River. 
T h e  San Francisco Call says : 2d Lieut. F. M. Davis, 

4th Caval ry, who accom panied 1st Lieut . C. L. Potter, 
of the Engineers, in his late exped ition down the 
Colorado Ri ver, is busily engaged on his official report 
of the und ertakin/<'. Although the report is primari l y  
pr�pareo for official eyes, it will b e  no ordinary com ­
pilation of tech nical information and forbidd ing sta­
tistics. On the contrary, the report will record one of 
the mo�t thrill ing experiences which h um an beings 

Should t.he steamer enter shallow water, the lever ever survi ved. S peaking of their ad ventures, Lieut. 
at t h e  lower eno of th e kite stri kes t.he bottom an d  Davis Raid recen tly : " Some time near the 1st of Oc­
releases the front end of the kite so that it trails t o ber Lieut. Potter recei ved ord ers to proceed to in­
beh i n d  the steamer at or n ear t he �urface and ve;;tigate the pos!'ibilities of the Colorado River for 
offers less resistance at the machine. The di m i n- na vigation purposes, from the mouth of t.he Virg'in 
i s h ed pull causes a bell to ring on the sounding rna- River to Y u ma. The understanding was that he was 
chine and another on the bri dge. The sounding to proceed to the Needles and from th ere be towed u p  
machin e  i s  adj ustable for d i fferent depths. O n  t h e  t h e  river, a d istance o f  2 50  miles, by Indians. " 
deck at suitable places are placed elec1 ric signaling The ad ventures of the party, as described in the 
mac h ines, Illade by E l i ott Broth ers, of London, for Cal l, were very t h ril l ing. As I ndian boatmen refused 
comm unicati ng w i th the engineer of the paying-out to brave the oruel rapids of the treacherous river. two 
mach i nes and with t h e  s h ip's e ngi neer. old trappers were hired, who, for $5 a day, were willing 

'I'he Mackay-Ben nett came on from Halifax i n  Sep- to unoertake the risk. They were experienced water­
tern her last to lay cable for r6porting th e yacht race. men and cool h eadeo . They had bow and stern lines, 
The sh ore end of th e  cable was droppeo at Coney each 200 feet lon g, and at one point h a d  to send the 
Island at a point east of t h e  Oriental Hotel. From men up on cliffs 100 feet high. from wh ich, by the aid 
th is  point i t  wa s laid out to the l i ghtsh i p, and an of the l i nes, they would " s n u b " the boat around the 
extra mile was run ont in great coil s  to enable the ship ledges of the canyon walls. In one day, within six and 
to c hange her posit ion i f  n ecessary. By the use of this l one- half miles, they shot fifteen dangerous rapids. 
cab l e, reports of t h e  movements 
of the yachts were i n stantly 
transmitted to New York C i t y, 
so that the p rogress of the race 
was better known to ohservers 
of the bulletins than to IllOst of 
the actual spectators. Through 
the courtesy of Capta in E. G. 
Srh e n k, C h ief Offieer W. F. 
Lin ton . Engineer J. W. Burn, 
and Electrician C. Priest,  we 
were enabled to thorough l y  in­
spect everythi n g  on board the 
steamer. 

1'1 
THE LOVELL A DJUSTABLE HAN­

DLE BAR FOR BICYCLES. 

[DECEMBER 28", 1-895. 
which we might climb and draw the boat, It was 
useless, and to attempt to run that frightful 1place 
would have been madnes.'1. It was at this point that 
Major Powell's men abandoned him. We searched for 
the trail by which they escaped from the prison-like 
inclosure, but in vain. In our explorations I had 
sprained my ankle, and we were com pelled to lie over 
a couple of days until I could walk. In the meanti me 
Lie ut.  Potter investigated several branch canyons in 
the hope of find ing a m eans of egre�s. On the Arizona 
side he followed a canyon for eight m iles, to where it 
abruptly ended in a perpend icular wall 4,000 feet high. 

Fig. 6.-THE KITE. 

He followed a canyon on the Colorado side fi fteen 
m iles w ith a s i m i lar result. At last we determ i ned to 
take d esperate chan ces. Taking all our prov i sions 
and outfit fro m the hoat, we prepared to attempt to 
follo w  a fai n t  bighorn trail  for a fe w m i les. Lieu t. 
Potter and the rest of the party w ent on ahead , w h ile 
I stayed wit.h the boat. The plan was t o  turn the 
boat loose and let i t  sh oot the rapids empty and un­
g'u ideo. Lieut. Potter and his party would att!'mpt 
to catch it as i t  went by. I waited half a day, and in 
that time the lieutenant had reach ed the river th ree 
miles further on. Then I turned the boat loose, and i n  
ten min utes i t  shot by t hem I i k !'  a race horse. That 
l�ft us but one alternative, to fo l low the bighorn trail. 
Taking provisions, a blanket each, and our firearm s. 
we started on this perilous journey. Sometimes o u r  
path w a s  100 feet wide, someti mes for 100 feet we h ad 
scarcely six inches to cling' to. In t h e  latter situation 
our sen sat ions were horrible. O ver 1. 000 feet below Il S 
yawned the black c h asm ; ben eath us t h e  rock was 
treach erous and slippery. ·It was always level, a l ways 
th e sam e dizzy heig'ht from the w h i te, hrawling stream 
below. For twenty-t w o  m il!'s we follo wed this danger­
ous trail .  Then, w i t h  feelings of joy, we emerged up­
on the Hualapais De�ert. We were three days in 
cros�ing thi!'. We had plenty of water and provisions, 
but th e men's !Ohoes had given out and they suffered 
greatly from the hot sand and the cacti. On the th ird 

oay we reached the Union Pa­
cific Ra i lroad and were taken 
u p. We t h en proceeded to the 
Needles and com pleted the trip 
as originally contemplated with­
out incident. We fou nd that 
the river could not be navigateo 
ad vantageou�ly by any vessel 
dra wing more than t w o  or three 
feet of water with out the ex­
penoiture of an i mmense sum of 
money. " 

The U nder-ru nni llg Trol ley 

Patent. 

J u d g e Townsend, of the 
United States Circuit Court at 
New Haven, Con n . ,  on the 7th 
i n st. , r.endered a decision in the 
suit of the Thomson-Houston 
El ectric Compan y vs. t h e  W i n ­
chester A v e n u e  Rail road COIII­
pany, declaring' one of the Van 
Depoele under-running troll!'y 
patents in suit to be i n valid and 
sustaining the oth er. T h ese pat­
ents are controlled by the Gen­
eral Electric Com pany. 

The subject of adj mtable 
handle bars for bicycles has re­
ceived m uch attention d uring 
the past season. We i l l u strate 
in ollr pre�ell t issue a new sys· 
tem of adj u�tment, which seems 
to possess all the oesi ra ble re­
<j u isites while avoiding t h e  diffi­
culties wh ich have been encoun­
tered In other ones put u pon the 
market. I n  the u pper part of 
the t u be or handle bar stem is 
a double swivel joint, w h ich re­
ceives the ends of the two handle 
bars, they being secured by bolts 
pass ing through them. T he 
h andle bars terminate in lugs. 
which fit wit h i n  the s whel 
j oi nts and which l ugs are 

THE LOVELL ADJUSTABLE HANDLE BAR FOR BICYCLES. 

The J)atent s  upon which suit 
was b rou gh t are Nos. 495. 383 
and 495,443, both bearing d ate 
of Apri l 11. 1893. T h e  broad 
character of the patent No. 
495, 443 is i llustrated by the 6th 
cla i m , w h i ch is  as follow� : 

on their  inner peri ph ery pro \' ided w i t h  teeth.  W h en 
the handle bars are in position, th ese teeth mesh i n to 
each orher. This makes t h e  m ovem ents of the bars 
interdependent. If one bar is raised, t h e  other one 
rises wi th it,  if d epressed, the oth er one i s  depressed ; 
hence t h e  h andles are al ways on the same level. 
Another feature about the bar is. that the inclination 
of the handles is invariable. In the u8ual type of han-

Bt'fore them seemed alm ost certain destruction, and to 
t u rn hark was im possible. The further they went the 
d eeper and blacker became the canyon. Concerning 
rapid No. 26. Lieut. Smi t h  say" : 

.. Here on both sides to wered the steep black walls, 
1 ,000 feet high.  Betwee n the.,;e wallR for a mile there 
was noth ing but angry, h issing foam. We examined 
first one side and then the other for ledges along 

6. In an electric rai l way. t h e  
combination with a suitable track a n d  a su pply con­
ductor suspended above the track of a car provided 
with a swing'i n g'  arm carryi ng a contact device in its 
outer extremity and m!'ans for i m partin g u pward prel'­
:mre to the outer portion of t h e  arm and contact, to 
h old the latter in continuous work i u g  relation with the 
under side of the supply conductor, substantially at! 
described. 
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RECENTLY PATENTED INVENTIONS. 

E n21 Ileerl n:t. 

STEA.M ENGINE.-Willialll F. and Eu­
gene W. Cleveland, Rounthwaite, Manitoba, Canada. 
This is an engine of simple construction, designl'd to af­
ford a bigher than usual degree of efficiency by reducing 
to a minimum back pressure in tbe cylinder. It bas a 
main and a supplementary exhaust pipe, the ends of the 
pipes being alonJZ8ide each other, and the upper 
end of tbe main pipe extending above the upper end 
of the supplementary pipe, and creating suction over the 
latter, removing atmospheric pressure and securing a 
more prompt and perfect exhaust. 

CONSTRUCTING SEWERS, S U B  W A Y  S, 
ETc.-Harry P. McDonald, Louisville. Ky. This inventor 
provides Iln apparatus comprising a pair of telescopic 
shells, the rear one having an annulllr shoulder press­
ing against the line of the conduit. the sections being 
independently or simul taneously forced forward or in op­
posite directions. JIIeans are provided for temporarily 
sheathing and applying a permanent cement lining, pe. 
culiarly arranged plunger or feed devices setting the 
sheuthing and compressing the concrete as the sheathing 
and cutter carrying means are forced forward. A carry· 
ing mechanism is provided for removing the loose earth 
and bringing into position the concrete for lining. 

GENERATING AND ApPLYING VAPORS. 
-Oreon S. Rhodes, East Stroudsburg, Pa. This improve· 
ment is for the generation of vapors of volatile liqnids 
and driving motors thereby, the boiler fluid being prefer­
ably a flxl'd oil boil ing at a high temperature, giving great 
heat without corresponding pressure, and the vapor being 
generated from a volatile liquid combined witb a soluhle 
gas, a volatile liquid, or a liquefied gas. The boiler and 
cngine form but one machine, both making use of the 
s'me boiler fluid, the construction being such tbat the 
fnel is utilized to the greatest advantage and the danger 
from explosion is reduced to a minimum. 

Elect,·l c a l .  

A N T I  S P A  R K L E  COJIIMUTATOR C OM­
l'OuND.-.John R. Davis, New Iberia, La. To prevent 
sparkling at the commutator of a dynamo, this iuventor 
provides, Jor application on the commutator, a compouud 
containing a fatty substance mixed with a good conductor 
of electricity, the m;xture being hardened by chalk. The 
compound is designed to reduce the wear of both the 
commutator and the brushes, while preserving a nnifonn­
Iy good contact, so as to obtain a steady 1I0w of elec­
tricity. 

M e c h a nical . 

WRENCH. -Matth e w  C. Gay and Jo­
seph Heard, Arcadia, Fla. According to this improve­
ment a fixed head and hillgl'd jaw are detachably con­
nected, so jaws for pipes or for nuts may be Interchange-

. ably used, the connection being so effected that the pivot 
. portions of the hinged jaw are guided and slip longitu­
dinally into their seats, moving with such seats in the 
tilting movements of the jaw. In one tool IS tbus afforded 
a pipe wrench and a nut wrenCh, the device being al.o 
simple, inexpen.i ve and durable. 

TACK MACHINE. -Russel l Hathaway, 
Elbridge G. Pauil, and Cyrus D. Hunt, Fairhaven, Mass. 
1'his machine has two cams operating two levers carry­
ing the leader and lazy knives, the cams actuatmg the 
leader knife and maintaining the lazy knife up and still 
while the edge of the plate is turning down, the improve­
ments consisting principally in the form of the lazy cam, 
the form of the gripping cam, and the centering of the 
gripping lever. The machine is designed to be run at a 
high speed with good feeding of the plate, the following I of its cam by the gripping lever, and dlminntion of the 
wear of the leader knife. 

A � r l c u l t u ral. 

SICKLZ BAR. -James Smith, Granite 
Canon, Wyoming. This invention provides for a cou­
struction of the cutter or sickle bar to materially lighten 
the draught in mowing grass and harvesting grain, 
tbe bar being so made that it may be used for trimming 
edges as well as for cutting grass. The bar has a Beries 
of overlapping disk cutters and means for rotating adja­
cent cutters in opposite directions and reversing the di­
rection of rotation, each of the alteruate cutters being 
adapted to co-operate with either of the cutters between 
which it is located. 

PLANTER.-Joh n W. Shore, Angola, 
Ind. This machine is adapted to plant two kinds of seed 
alternately if desired, the seed being delivered to a chute 
to conduct it to the ground, and the planting being uni­
form as to distances apart and the number of seeds or 
grains delivered at a time. The shoe carrying the chute 
makes the furrow and covers the seed, aud also allows 
for the vertical adju.tment of the chute, springs holding 
the shoe in yielding contact with the ground. 

STAKE FOR PLANTS, FLOWERS OR 
TREEs.-1'heron N. Parker, Quick, Iowa. This is an im­
provement in devices for tagging plants, trees, etc., by 
florists, nurserymen and others. This stake has a num­
ber of wire legs whose upper ends "''' twisted together, 
one of the lengths of wire extending up above the others 
and being bent at its upper end to encircle the stalk of 
the plant. A sheet metal tag is attached by wire to the 
rop bend. 

iU iI.cel l a n e o  .u •• 
PHOTO-MECHANICAL PRINTING. - Ed­

ouard G. D. Deville, Ottawa. Canada. To change the 
continuous tones of an original into tones f ormed of 
black and white dots by a .creen placed in fro .t of the 
photographic plate, this inventor has devi.ed a new kind 
of pcreen, furnished with alternate opaque and transpa­
rent squares, disposed like the squares of a chess board. 

ADJUSTING BEAT OF C LOCK PENDU­
LUlIs.-Fred. F. Richey, Topeka, Kansas. This is a 
leveling attachment for a clock mechaniom controlling 
the pendulum and verge to such an extent that it will act 
properly even thonl(h the clock should be con8lderably 
out ot plumb. The device consists of a welgbted swlng-

J rit .tif it !nttritaa. 
ing frame cif a novel character 8l'1't1Ilged to carry the 
verge, and is applicable to any form of clock mechanism . . 
It Is simple, durable, and ineXpensive. 

VACUUM PAN. -AlphoU!;e F. GaieJlllie, 
La Fourche. La. This Invention provides an improved 
separator for use on evaporators to save liquid carried by 
the vapors, and for use in separating oil and grease from 
exbaust steam. The improvement consists principaHy 
in the placing of one or mc5re cone-shaped plates in the 
path of the vapors. within a· suitable casing, there being 
a receiving receptacle at tb� lower edge of each plate Into 
which pass the liquids separated from the vaporsstnking 
the plates, such liquids being returned to the mass boil­
ing in the evaporator. 

-�usilless all� r;!PerSOllaL. I TO INVENTORS. 
An experience of nearly fifty years. and tbe preparation 

n� CMf'9f; Jor lnswt.ion u'lldtf' th" head U: One Dollar a. lint of more tban one bundred thousand appJicationts for ua" 
for each imertk'm : aoout eioht wora. to a. lifU. .dd1't!r.. tents Bt bome and abroad. enable U8 to understand tbe 
ti.lemmu mmt be received at publicatWn oJfl,ce aI eariv (IS laws and practice on both continents. anci t o  pO�8eSB un­
Thur3d.av morn1no" to a�"i'f1, tht foUo'W'i.JW week'6 iBsut. equaled facilities for procw'iug pat�nts fjV �J:y wL�l"e. A synopsl. of tbe p .. tent laws of the United States and all 
Marine Iron Works. Chicalz:o. Cstalogue free. foreign countries m .. y he h .. d on application. and per.ons 
., e. S." metal poURh. In"lanapo)is. Samples free. contemplating t he securing of P8tents, eitber at bome or abroad. are invited to write t.o thts office for prices, Presses & Dies .. Ferracutp Mach. Co., 8nd�eton. �. J. which are low, in accordance with the times and our ex­
Dynamo ca.tlnl/ •. The E. M. Wks .. Ronceverte. W. Va. ten.lve facilities for conductinl/ tbe business. Addre •• 
B .. ndle & Spoke Mcby. Ober Lathe Co .. Cbag-rtn Falls.O. MUNN & CO .• ofltce SCIKNTIJrIC AMERICAN, :I61 Broad­
Screw machines, milliDj( macnlDe�. anCl drill presses. way. �ew York. 

Tbe Garvin Mach. Co .. I .ai"ht ""d Can .. l Sts .. New York. I ����===�==��=���====== 
CHOCOLATE DIPPERS. -C y prien Gous- UI!C tbe Hou"h 8ecurlty Cash Recorder. Entlrely dif_ [ NDEX O F  INVENTI ONS sel, New York City. Two patents have been granted this ferent from a Ca.h Re"lster. Hou"b Ca.b Recorder Co., 

inventor, one of which is for . an appliance for dipping Soutb Butler. N .  Y. For \v b l c b  L e Uer. Pa l e n  I of' I I  • •  stick chocolate and other elongated forms o f  candy. I t  'rbe be.t book for electrICians and beginners in elec­comprises a frame with cross wires formed into loops t" iclty I . .. Jr.xperimental Science:' by Geo. l1. Hopkins. 
and transverse brace wires, forming a s.mple and inex- By mail. � ;  Munn & Co .. puhl l.hers,361 Broadway. N. Y. 
pensive devi ce which may be made to fit odd shapes and I nnSend for new and complete catalOl/ue of Scientific 
hold the Btick. so that they may be readily dipped into a I and other Books for sale by Munn ... Co .. 361 Rroadw .. y. 
chocolate s.olution, the device holding a comparatively I �ew York. F.p .. on QPpttp .. t.I<)n. 
large quantity of candy. In the other dipper, comprising 

V ll i l e d  S l a&e� "'ere G ra n t e d  

December 17, 1 895, 
... N ., EACH HEA lU N G  '('H A T  D A 'I' E .  

( See note at end or I i �t about copies ot these patents. I 
a frame with crOBS wires and serle. of rmgs, proVlBlOn is 
made for securing and dipping a large quantity of creams :t:� �::re�8g/l7���tiiic: :A.:· Ktiiiit·ciiJ'::::::: · .:: : �l:m at a time, the creams being so held that practically their Aottrattler and tlliH .upport. combined. D. F. entire surface is ex\!Osed while being dipped. Tay lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.699 

Ax die machine. P. Maher . . . . . . . . . . . . . . . . . . . . . . . . . . .  551 ,392 
C LAMP FILING DEVICE. -Ed ward W. 

Axle box for railway or like veblcles. Ladd. & 
Farnham, Chicago, Ill. (C., B. & Q. R.R.) Thi. is a file AXI�:�lr: ·S: ·i.: ·DenDev:::::::::::::::::::::::::::::.: �l:�J 
holder and binder In which the flL s are stacked on a HINTS TO CORRESPONDENTS. I �:�ebl����a��rF:1�h!;'!�.���.�·:.·. ·. ·. ·. ·. ·.·. ·. ·. ·. · . .. .. .. .. .. .. :: �l:� 
tray provided with cord clamping devices, there bein« N a me", a l l d  

A d d

'·" .... must accompany all letters, Ballot box, reaisterin", W. F. (;aul . . . . . . . . . . . . . . . . . 551,726 
... or no attention will be paid thereto. This is for our Band cutter and feeder, N. Cornish . . . . . . . . . . . . . . . . 551,(32 an independent cover with cord for winding around the information alld not for publication. Band. cutter and feeder. F. F. L .. ndis . . . . . . . . . . . . . .  551 .501 

holder. and one of the ends of the cord being removably IC .. .. " rc ll (· .... to former articles or answers should Bat.hm.g apparatus. �I . Biermann . . . . . . . . . . . . . . . . . . .  551,57� 
oi d te f d b f . Hattel'U's. renovating .toral/e. J. Trowbrldj!e . . . . . .  551,56, secured in the clamping devices which, with tte cord ".v� .a 0 paper an palle or num er ,! questIOn. Battery. See Stllmp battery. 

. . '  . ' · l l lI q l l . r. "  .. not answered 10 reasonable time should Bed.te"d. foldin�. M. E. Van O.del . . _ . . . . . . . . . . . .  551.006 furnl.h a guide to retam the files in place. The deVICe .s be repeated ; correspondents will bear in mind that Belt and pocketbook, combined. R. MichaeL . . . . .  551 .5�3 a very .imple and inexpensive one to facilitate compact some answers require not a little re.earch, and, Belt re"lacertp· Brion. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.486 
and secure fili�g, and larg� ord�rs for it have been ����gt�i�·d���:t';;��t.�ar;t�u� ��:�,����: letter :����I�:f{\i�·C. '�unCn���et : : : : : : :  : : : : : : : : : : : : : : : : : :  ::: �gl:� 
placed by the raIlroad offices m Cblcago. K II.,. " ,· .. wishing to �urchase any articl� not advertised �l���l�'c!n{' a���e<iai ·sj,·lelii,"R: 'Jiiicoi: J'':::::::: �l:r..J 

M H B E I '  
1 0  our columns Will be furnIshed WIth addresses of Bicycle lamp bracket J E Bean 35) No ATTRESS OLDER FOR EDS - lza- houses manufacturing or carrying the same. Bicycle saddle. W. R;m� ui.t . . .  :::::::::::::::::::: 551:478 beth Calkins, St. Joseph, Mo. For holding the bedding 

�
I,e<' i .. l ,,' ,'; 1 1 " " I " ... .  ! ' Ill a t i o ll on matters of I Bi l let Iron, H. B. Baker, 3r . . . . . . . . . . . . . . . . . . . . . . . . . 551 .(tll 

etc in place i fold' beds h th t ed ' personal rather than general interest cannot be Binder, temporary. A. Neil.on . . . . . . . . . . . . . . . . . . . . . . 5b1,3n7 
. "  , n  109 w e n  ey are urn up, expected without remuneration. Block. See Building blOCk. Pulley block. 

thiS inventor provides a simple and inexpensive con- ' S(' ; e " li ll (' A .. .  ,· ,· i t· n ll S II I' I, I ('  ... e ll ' .  referred Boat, F. H. C�u\'ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.3(;.1 
trn t· I' b b .. A • • I to be h d t th ffi Pn 10 ts h I Ro·ler. See Steam bOIler. S C IOn, app lca Ie to """s of all kmds and readily ad- I

I kmay f � ato e 0 c� ce
redcen eac _ . Boiler. A. 8. Krotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551 .5fn 

justable for different thicknesses of bedding. The ""n'c"e· re err promp y supp . on receipt of Rol ler. L. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  §.ll .F2 
h Id . . . p ' . Bo! ler tire bOX, E. In"leton . . . . . . . . . . . . . . . . . . . . . . . . . . 001 •. 48 
o er .s attached to the bed raU, and has laws which 'I I II (" 'R I .. sent tor exammation should be distinctly I BOIlers, <1ry pan for steam. E. D. Meier . . . . . : . . . . . .  551.681 

engage the npper and lower sides of the bedding. The marked or labeled. I BOI���gha.n� . .  ���� . .  ����� . �.or . . s���.m: . . �:���� . . � 551.596 holder consists of two sections, one having a lug en- Boilers. pipe •• etc., block covering for steam. G. 

gaged by a pivoted notched lockin" plate on the other (6692) I. J. C. ask s  for a form ula for Dlck.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5fl.3f9 Fo • • I '  . Bolt cutter. J. R. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.6f'fo section, to hold the sections adjustably locked. glvmg a P atmum fimoh on copper. A. The appearance Bolt dOllgln� devic!', .. utomatlc. E. Stockwell . . . 55l.f97 

SC IENTI F IC AM E R I CAN 
B U I L D I N O E D I T I O N .  

of platinum may be given to copper by imme1'l!ion in a Bottle drip cuP. J .  M. Boward . . . . . . . . . . . . . . . . . . . . . . .  551.�47 
bath composed of 1;l4 pints hydrochloric acid, 7� ounces �g�U�: ::'o':.':��fi;'�ie?HB��W::;eze: : : : : : : : : : : : : : :  : .: �tg� 
arsenic acid, and 1� ounces acetate of copper. The �gW: �}ggg��: r..:..�\:':e'\��: : : : : : : : : : : : : : : : : : : : : : :  ��l:m article must be cleaned before immersion, and left in the Box. See Ballot box. 
bath till it has the color of platinum. :�:���t. S��e !l;yg�':.l::,�p ����t. brake. Car hrake. 

(6683) A .  W. F. asks how to make lye Brake .talf handle. W. C. & J.  T. Van Dillen . . . . . .  551.418 
on a small scale. A. Hickory ashes are the hest for mak- Brick or hie cuttinR mach ine. Penfield & Wallace 551.fillO Bru.b. foot. J. MeHor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.1>52 ing common washing soft soap (when it is not de.irable Buckle, slide. Sinith & Buchanan . . . . . . . . . . . . . . . . . . . 51'1.606 

DEC E M D E D ,  1 8 9 5 . - ( N  . . .  1 22 . \ to use the potash lye), but those from sound beceh, maple. :�&-���'a':i'i���gl':::I �: �.i'���y : : : : : : : : : : : : : : : : : : : : :  �U� 
TABLE OF CONTENTS. 

or almost any kind of hard lI'ood except oak. will answer ������.g ��eC�:s'1;I���:�. HSt�v:fg�;�e;.: " " " " "  551,588 ::��s : v�;;:: I�:;:,I b�: o��o;a�: ��c:::!:��t:��� �::�f��'a��:r.�. �'. i���::-il: '::. : '. ':." " : '. : '. :: ':. : '::.'.: ggU: 1. Elegant plate in colors showing a residence in the Cable tension automatic W F Brotbers 5M 744 trough in V .hape is to be preferred, for the strength of Cable track. suspen.lon. W. j. Bre .. er . . . .  : : : : : : : .:: W',525 Colonial style reeently erected at East Orange, N. C I I b'd d I W C ' 1  k 55) 
J., at a cost complete of $1 1 ,000. Three perspec- the ashes is bettEr obtained, and it may be taken to C:l�.:1�i�'::' �a�J\�oe },.:'r'�felghts a:;:d��al:ie;,;'Ye8� .(61 

tive elevations and floor plano. al.o an interior pieces when not in use and laid up. First, in the bottom Cal��'i�.&T���'l:i�v(;tii:ien: : : : ':. : : :  : '. :  : : : '. :  : ':. : : .:. : : :  �l:� view. An excellent design well. treated. S. W
. of the leach put a few sticks; over them spread a piece of ('alipers micrometer F E Lake 551 591 carpet or woolen cloth, which is much better than straw ; Car brak'e and fender: cOmbined, 'j: '6: 'Wiiliei:::::: 551 :700 Whittemore, architect, East Orange, N. J. Car coupl inl/ J H 'enlle 551 6!l3 

2. A '  ad' 
put on a few inches of ashes and from 4 to 8 qt. lime ; fill Car couplinl/: A. Si l'berm:nii.:: : : : : : :::::::::::::::: : 551:479 Colomal bouse at M 'BOn, N. J. Perspective ele- with ashes, moistened, and tamp down well-tamp the Car couplinR. H. G. We.emann . . . . . . . . . . . . . . . . . . . . .  551517 vation and floor plano. Cost complete $5,500' 1  flrmest in the center. It is difficult to obtain the full f,:� �gg�·f:';t�;.����.e�:'.'i;e· witi::::::::::::::: ·: :  �l:�� Architects, Messrs. Child & De 0011, New York �trength of ashes in a barrel without removing them after Car fender. J. Grant . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . .  551./iM 

City. a day's leaching, and mixing them up and replacing. t� 1�����: ii. t.'i.:'�����: : : ·: : : : :: : : : : : : : ::::::: : : :  �U!li 
3. A Colonial dwelling at Montclair, N. J. Two per- The top should be first thrown off and new ashes added 2:� �����rl':J'be:!;a-:Vin�t�i�E;I�'e8: ii:'p:iiolt::: �k� 

spect;ve elevations and floor plans. Architect, to make up the proper quantity. U.e boiling water for Car .II/nal. E. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.3P� 
W. E. Bloodgood, New York City. A unique de- second leaching. This lye should be sufficiently strong 8:�: :��:E���il'::a��W�if.njjOd';OO:::::::::::::::: ·:: �l:m 
sign.. to float a potato. Cars. transmissil!I1 of electricity to moving. T. 

4. Two perspective elevations and fioor plans of a house (6684) T. 0' B. �ays : Can you gi ve me a car�o"�°:l'ioxide: process "of' 'tin<i"tipparaius"for 
551.734 

recently erected at Brick Church, N. J., at a coot quick process for making vinegar ? A. In this proces6' car:r���{bi�·"HIll.fch�;�.nrA':Groe·tiil·:::::::::::::: �H:�' of $2,700 complete. A pleasing de.ign. Architect, dilute alcoholic liquor, to which one thousandth part ot tird setting mach ine. R. & Eo Beaumont . . . . . . . . . . .  551.1 I" 
Mr. F. R. Hassman, Orange, N. J. ho e e tract f malt h be dded ' sed t C rPlet .trehtc"ler. JE· Ww' Snel l. Jr . . . .  _ . . . . . . . . . . . . . . .  55

1
) .4 1 1 .  n y or x 0 as e n  a , 1S cau 0 C�r�I:::: 'Se;'iI,;'y' o.:rri::.ner . . . . . . . . . . . . . . . . . . . . . . . . 55 .51G 

5. View of the new City Hall, Philadelphia, which has trickle down through a mass of beechwood shavings pre- C been erected at a cost of over $2O,()()().ooo. The viously steeped in vinegar and contained ir: a vessel called c:�r��r';t�l:.ss.n{i.;.PG�·v�.li:.��: : : : : : : : :  : : : : : : : : : : : �l::m 
building is of white marble and covers four and a a vinej(ar j(�nerator. It may con.ist of a large oak hogs- b:�t re!�;}:[e��.d ir:.���':}�r �.i.ri'�e;.· ·  'itiilicatini M1,663 

half acres. Is absolutely fireproof. The height of head or barrel furnished with a loose lid or cover, a rew I device for. L. F. BrOu8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 551665 
this building is 547 feet 3� inches, being, with two inche. below which is fitted a perforated shelf, having a g!;:��uk��n�O�\'i�'U�'d����:. �: .�: .��.����:::::: : :  ggg� 
exceptions, the highest building on the earth. The number of small holes loosely filled with packthread Centrifugal .. pparatus. Jr.. H. N. Saleniu . . . . . . . . . . . . 551.511 
exceptions being the WMhington Monument and about six incbes long, knotted at the upper end to pre- gg:�������Ju��r���:get';.�E�jl�c�: .':':�.t�I.��:.: �l:m 
the Eiffel Tower. The next higbest building on vent their falling through. Several small glass tubes. long �huck, lathe. L. E. W hiton . . . . . . . . . . . . . . . . . .  551,(25. 551.426 
earth is the <Cologne Cathedral, which i. 510 feet. enough to project slightly above and below the shelf, are U��: �\:. ��c�".::�<i : : : : : : : : :  : : .  : : : . : : : : : : : : : : :  : : : : : : : :  �a� 

6. View of the facade of the magnificent new Boston also fitted in perforatIOns ID the shelf to serve as air· 21',"::;�: c�����f:!i-:;'I �i:.;.":.nden . . . . . . . . . . . . . . . . . .  551.668 

Public Library, Boston. Architects. Me.srs. vents. The vessel at the lower part is pierced with eight Cleaner. See DI.h cleaner. Knife cleaner. 
McKim, Mead & White. New York City. or ten holes equally distributed around the sides at about 8liggr��' �::�h1n�: \�g�r�8iinii ' attiicitment' ·1.or 551.617 

7 'd B h b h S 6 inches above the bottom to admit of the entrance animal . J. W. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . .  5.11,720 . ReSI ence at enson urst- y-t e- ell, L. I. Two per- of air. A small siphon tube, the upper curve of gg�:: ���rr��p· �:.�.::.;;�,o�.uFrick .· :::: : : : : : : : : : : :  �l:� spective elevations and floor plans. Cost complete, ".,. 
$8,500. Architect, S. S. Covert, New York City. which i� an inch below the air holes. serves to carry off g������:�· .. �ie<;.��eti·j,ower: ·W: 'W: ·Bea·.;m;,Di: :  �l:� . . .  the liqUId as fast as It accumulates at the bottom. The Coal. means for di.cbarglng. M. J .  Paul . . . . . . . . . . .  _ 551.509 

8. Perspective elevatIOns and floor plans of a cottage at .lcoholic liquid, at a temperature of 75 degrees to 83 de- (,ock. blow-olf. D. B. Don�el ly . . .. . . . . . . . . . . . . . . . . . . . .  551,S70 
Oakwood, S. I., recently erected at a cost of $2,800 grees Fah ., is run in on the shelf and slowly trickles gg�� �g� ��,:!,:6�i:��.t�p\:.eii�ft�: : : : : : : : : : : : : : : : : ggU� complet". An attractive de.ign. down through the holes by means of the packthread dif- Cops . .. pparatu. fer pressing and packing. S. W. 

9. Miscellaneous Contents: Testing house pipes and fuses itself over the shavings, slowly collects at the bot· Cor.et fa.tenln". E Rodersteln . . . . . . . . . . . . . . . . . . . .  551.559 I . Wardwell. Jr. . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  551.482 

draius.-A combination bathtub and washstand, tom. and run. off by the siphon exit. The air enters by Cor�t������. ����.
f�.st.��.�� . o.� .�.������� .���:.� .. 551.356 

illustrated.-The permanen�.e of modern dwellings the lower holes, passes freely throngh the shavings. and c;otton press. F. A. Savi le . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  5�1.452 
and pnblic works.-An improved steam and hot escapeR by the glass tube •. The temperature within the g���fl'::'g?x���et�':!���l�:.aup:pe ·c.;iipiitig: . . . . .. 55

1
,
4
59 

water heater, iIlu.trated.-Moving a large factory. apparatus soon rises to about 100 degrees Fah., and re- Crab trap. p . . H. Hibbert . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  �1 .(68 
-How to fix paper on drawing boards.-A quick mams stationary at this point, while the action goes on Cra'l!�otg���tln� . . .  a.�� . .  �.r.�v�I.I�.� . . .  C��l.� •. . -:::, , �: 551.613 
water heater, illustrated.-Improved toilet room favorably. The liquid generally requires to he passed Crane with."ravlty anchor. cuhle, W. F. Brotbers 551 .614 

fixtnre., iIlustrated. -A single track parlor door three or four time. through the cask before its acetifica &�rl���or�c� 2.r'h���sb.��: . . . . . . . . . . . . . . . . . . . . . . . . 551.574 
hanger. illu.trated.-An improved furnace grate, tion is complete. Current protector. strong. A. L. J oyne • . . . . . .  ' " . . .  551.� 
illustrated.-Cements in mason work.-An im- 2�U!�� s���t��,;,''l��ft!;'?·B�i���?;r.' ' ' ' ' ' ' ' . . . . . 551,(23 

proved furnace, illustrated.-A regenerative gas 
heater, illustrated.-Improved woodworking ma­
chinery, illustrated. 

Tbe Scientific American Buildillg Edition is issued 
monthly. $2.5(\ a year. Single copies, 25 cents. Thirty­
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITEcTrRE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc­
tion and allied snbjects. 

The Fullness. Richness, Cheapness, and Convemence 
of this work have won for it the LARGX.T CIRCULATION 
of any Architectural Publication in the world. Sold by 
1111 newsdealer.. MUNN & CO., PrmL18UEBI!, 

.. Broadway, New York. 

(6685) J. B. asks : How much mnre J)ecorticatiUll m .. chlne. Buist & Scbmidt . . . . . . . . . .  551,526 power, if any, would be required to propel a bicycle B����tg;.n��'t;.W)'::�d .�: .�.�I.n: : : : : : : : : : : : : : : : : : : ::: �}:� (safety) one mile, having a front sprocket wheel of ;,"2 Die. F. P. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.529 
inches in diameter, 18 teeth, and with a rear sprocket &i��'c������eilD': H�����"i.'.': : : : : : : : : : : : : : : : : : : : : :  �t� 
wheel of 2� Inches in diameter, 9 teeth, than one having DI.infectlng device. automatic. Taussl" & Sberi-
both the front and rear "procket wheels 5� inches in di- dan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,5ti( 

ameter, with 18 teeth each ; large wheels, 28 inches in g::If���t�.���in';O�iil��tklgr . . Jiaii.iI;. . . ti;,·<i · teE;t'io;.: 55
1
.
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36 

dJameter, equal conditions prevailing. excepting as to D<)Oc;'c�����1J;�Btii-iies: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� time required ? A. As power is derived from both press- Dough mixing and kneadinl/ m .. cbine, J. R. 
ure and velocity, the condition named in the relative DoJe�e.!ft�I;,,,·macIiilte:H : ·c: · iiomiin·.'.' :.'. '::. : ·::. :·: ggl;tn 
sizes of the wheels will make no difference in the actual DTlII. See Percussion dri l l . 
power required to drive the bicycle. The large wheel I )rYL��g�:.� .��.� .���� .���i.���� .���. ��.�.�: �:. �.: 551.400 
sprocket must run faster, ancl with it the feet must make Electric l i"bt. D. MI.el l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55UiU 
more treads with lighter pressure for a given distance. �1�mg l���'ii· �iJ:i�M�;��):.�� : · : : : : : : : : :: : :::: �l:� 
than in the ordinary form as first named. The only value Electric macbine. dynamo. Blackburn & 
of the la8t named combination Is on steep, rising grades. Ele!�l'cb:'':,�r; T: ·Duncan::::::::::::::::::::.':::::: �:� 

© 1895 SCIENTIFIC AMERICAN, INC.



4 1 2  '(itutifi,  �lUtri'Ju. 
ElectriC motor. F .  E .  Herdman . . . . . . . . . . . • . . . . . . . • . 551.633 Rai lway rail and connection. J .  Nealle . . . . . . . . . . . . .. 551.688 
�l��m� :::glg� •. ����:::m�g� INf.:'so ... ·:::::::::::.: �l:m �ll::� :�i�:"Jig�:gc�:S�I�� I: �1W.mo"'d::: : zgt� 
Ele

f!�
i
����O�;: R��i�:����:�����.� �.��. ����� 551.371 
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Electrical circuits. system for rel!"ulatlng ell'ective Railway tie. metallic, O. R. Saint . . . . . . . . . . . . . . . . . . .  551.691 
tension of. H. O. W. J. Breul . . . . . . . . . . . . . . . . . . . 551.743 Railway tracks, construction of, W. Raymond . . . .  551.649 

�l��:�g�: ¥. '{v ?iI���Inan;': : : : : : : : : : : : : : : : : : : : : :  : :: : : zgt� Ralb��':i.��3�� .���.���� . . ������ . ��� . ���.��I.� •. �: 551,637 
Elevator mechanism. L. Christiansen . . . . . . . . . . . . . .  551,488 Rake. See Hand rake. 
�]nd gate fastener, A. Schlapbach . . . . . . . . . . . . . . . . . .  551,65.1 Reel. See Fisbing reel. 
EngIne. See Gas engine. Steam engine. Stone Register. See Casb register. 

cuttin,z enlZine. Regulator. See Feedwater reR'ulator. Heat 
Engine. F. R. Cornwall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,366 rel!"ulator. 
Engine steering gear. traction. F. F. Landis . . . . . . .  551,493 Retbrasher and elevator for tailings. F. F. Lan-
«]nvelope fastener, W. Barnard . . . . . . . . . . . . . . . . . . . . . 551.709 dis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.500 
Evaporator. H. A. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . .  551.73"l Ribbon holder. W. Straw . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.738 
���r���������:.�fu�e �i, <,t��iittii';oii : : : : : : : : : : : : :  zgt� Ru

7�:
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h�'ii��

e
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��.

f
��.���� 551.741 

�'arm gate. J. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.415 Ruling device. multiple. B. H. Toquet . . . . . . . . . . . . .  551,659 
Fastening device for boxes. card cases. etc • • C. H. Safe door, H. C. Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.696 
Fee���t'r· r"i,"Iiiato':: 8uto·,;;aiic. 'j: E: ·(:b·at"r·::: : :  �l:�� �:�\. s�gl�":r. �.�i.GJ:fii",ger: : : : : : : : : : : : : : : : : : : : : . : :  �l:� 
�'ence post. metal lic, Ellis & Helfen berger . . . . . . . .  551,583 Sasb holder, W. E. Dowling . . . . . . . . . . . . . . . . . . . . . . . . .. 551.666 
]<'ender. See Car fender. Saw. E. Viewegh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.458 
Il'ilter, water. I. '.r. Hopper . . . . . . . . . . . . . . . . . . • • • . • • . . • 551,381 Sa.w filing machine. J. C. Ballew . . . . . . . . . . . . . . . . . . . . . 551,708 
Firearm, box magazine. T. G. Bennett . . . . . . . . . . . . . 551,572 Saw. folding 101<. A. R. Sbaw . . . . . . . . . . . . . . . . . . . . . . . .  551.409 
�l��:�: !::'��t:;:���'�;.!��?�: : : : : : : : : : : : : :  ::: : �}� �::���tgPf��li:;e�����

e
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551
.
636 

�'ireplace beater for radIator systems. C. M. Rob- Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,718 
inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,651 ScalJold. extension. A. Doolittle . . . . . . . . . . . . . . . . . . . .  551,434 
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ggli: ��'i\�l>J�i.�: .E: .  �i

:.��:::::::: . . ::.Mi,i>'!i: �l:� ������
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��e���\�I:
g J:������it: �h���."· i;\ .  ·s: 

551,555 
Fisb ing reel, H. ,V. Martin . • • • . . . • . . . . . . . . . . . . . . . . . •  001,550 Leary . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . • . • .  551,643 
Fishing reel. G. H. Newell . . . . . . . . . . . . . . . . . . . . . . . . .  551.fi.15 Separator. See Grain separator. 
'Ii'lusbiu/iZ cistern, J. & W. J. Sberman . . . . . . . . . . . . . 0 .  551,514 Sewer or water closet pluDji{er, P. F. O'Conner . . . .  551,598 

����e.s"s
e
e!'

i
�t��M�

r
�iretcher frame. Picture �f�i:l� ���b6�� !l:.�:\.

G. L. Gray . . . . . . . . . . . . . . . . .  551.671 

Fru�r'!r��herer, Coulson & Reus . . . . . . . . . . . . . . . . . . . . . 551.580 �lf..��
l
aJkl�·h%��? j: c: Le,,·:::: .

. :::::: . .. . :::::::::::.: zgl:m 
h'urnace. See Dental furnace. Ore smelting fur- Sleigb runner attacbment. W. H. MlllspaulI(b . . . . .  551.554 

nace. Oxidizing furnace. Soap, makin,:, E. J. T. DilZby . . . . . . . . . . . . . . . . . . . . . . .  551,723 
Furn .. ce. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,476 Soldering macblne. M. Jensen . . . . . . . . . . . . . . . . . . . . . . . 551.491 
Ifurnace grate, S. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,505 Sptnnina- macbine yarn separator. A. D. Chandler 551,431 
Furna�es. protect ing sbield for heating. smelt- Stair rod. A. W. Findl .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.437 

ing. or otber. A. Younger . . . . . . . . . . . . . . . . . . . . . . . .  551,704 Stamp battery. C. Ralelllh . . . . . . . . . . . . . . . . . . . 551,«8. 561.«9 
3:�'i;uii,�n��F-�:�:r"ating. H. F. Smith . . . • . . . . . .  551.656 ��:t'tEn

b
i�g::,ra'Fo�. I�\F."£a�.%����?:.�:.�: .�.I� .. �� �}:� 

Gas condenser, W. L. Cburcb . . . . . . . . . . . . . . . . . . . . . . .  551,721 Steam huller. A. S. Krotz . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.590 
Gas engine, F. W. Coen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,579 Hteam boller, C. W. Wagner. . . . .  . . . . . . . . . . . . . . . . . .  551.419 
Gas generator, Henderson & Stapp . . . . . . . . . . . . . . . . 551.546 Steam engine, E. A. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . 551,480 
Gas
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Gas wasber and scrubber. F. L. Slocum . . . . . . . . . . . .  551,694 Stone cutting enll(ine, W. B. Murray . . . . . . . . . . . . . . .  551.687 

�m: ��i.·l.,i,r�·�.··. ·  . .. ���.I
.��.� .. c��:S:S:i��:����: : : :  �l:� 8

t
')gt���I?� .������

i
.S.� 

•

. .  ��������i.�����, . . �: . . �: 551.tiffi 

Generator. See Gas generator. Steam gene- ��g�f:�j.v�c"e
e 
a����:t���'l.¥: Cowley . . . . . . . 551,618. 551.619 

rator. Store service apparatus, J. H. Goodfellow . . 551.626, 551,627 
Gloves, etc . • receptacle for. A. E. G. Schmidt . . . . .. 551,692 Store service apparatus, adjustable curve for, 
brain separator. centrifugal, F. F55't�9-.fi'&,I,4� to 561.499 Sto;e

ab���e�.��
lT:BrOOke·. ·. ·. ·. ·. ·. ·. ·. : ·. ·. ·.·. : ·. · .
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Grate. fire. J. C. Birkbead . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,711 Stuve. heatin..:. 1. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.716 
Grinding mili. C. R. Hudson . . . . . . . . . . . . . . . . . . . . . . . . 551,382 Stove. beating, F. Kaempen, Jr . . . . . . . . . . . . . . . . . . . . .  551,640 
Gu"rd 10Ck

\:..
F. 'b' Mix

Q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . �l'� �lg��: ���n8�r.;,,%e�·&G1'M"e;.: : : : : : : : : : : : : : : : : : : : : : : : �U;il ::��\�Ok. ·��H: �indi��� : : : : : : : : : : : : : : : : : : : : : : : : :  551:Jf Stoves, ranges. etc . .  grate for. C .  P .  Wblte . . . . . . . . 551,518 

Hand rake, J. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55L507 SUJ!'ar for confectionery. prepariIlJ[, E. Shaw . . . . . .  551,655 
Harness, L. T. Grubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 561,3'16 Switcb workinJ( mechani!'lm, R. W. Farrell . . . . . . . . 651,538 
Harrow, corn, A. Downing . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,435 Tablet, manifoldin� auto�rapbic, W. Assheton 
Harrow. spading. W. P. Morgan . . . . . . . . . . . . . . . . . . . . 561.395 551.706. 551.707 
U:��::���.

ac���.h8��:Hc�I��:.�V:.��I.���:.� : : : : : : : :: zgH� �:?e�b�:: �g�:�::n:ystem. automatic. W. F. 
H .. y carrier. J. G. & J .  A. Piron . . . . . . . . . . ; . . . . . . . . . .  551.474 Lounsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.391 
Heat re;:ulator. W. W. W i lcox . . . . . . . . . . . . . . . . . . . . .  551.427 Telephone receiver holder, F. W. Martland . . . . . . . 551,551 
Heater. See Fireplace beater. Telephone transmitter, T. Grissinger . . . . . . . . . . . . . . 551,674 
Heater, L. S. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,528 :}:t�'::lIR�� �a�gl��:·p: E: GOod·:::: ·::::::::::::::.: �t�� :��S!,

i
����s���it

e
��faiP&���:e�e�· . . �.i� ���: ::. ��:� Tbrashing machine separator attachment, C. E. 

Hook. See Display hOOK. �'ish book. Hame M8I<gard . . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 551,67R 
book. Tire, bicycle. O'Neill & Halle . . . . . . . . . . . . . . . . . . . . . . . 551.471 
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677670 'l·ire. bicycle, A. B. Rbaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,408 

b H Tire for bICyCle�pneUmatic. 1,.. DOngl .. s • . . . . . . . . . .  551.533 
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Ice carrying device. W. Schildhauer . . . . . . . . . . . . . . .  551,512 Tool holder. C. L. A lexander . . . . . . . . . . . . . . . . . . . . . . . .  551,610 
Indicator. See Station indicator. Track: �age, Donovan & Behan . . . . . . . . . . . . . . . . . . . " 551.622 
Irrigation. means for. E. Newsom . . . . . . . . . . . . . . . . . . 551,646 Tramway for hoisting and dumping apparatus. 
Jack. Sec Rtitching jack. Bruce & Marcus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.745 
Jacquard apparatus, R. C. Richardson . . . . . . . . . . . .. . 551,510 Transplanter. J. W .. lter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.421 
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Knitting machine narrowing apparatus. F. H. Truck frame plate, car
F
B. B�shawe . . . . . . . . . . . . . . . 651.523 

Lab�fi��zpilirii;: ·etc:: u:ppitance' fc;r,' F.' it: · :t· C.·j: 
551,629 
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Chapmar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.578 Type holder. J obnson & Low. . . . . . . .  . . . . . . . .  . . .  551.387 
Ladder or other supporting device. step. H. Typesetting apparatus. Johnson & Low . . . .  551.384. 551.385 

Liefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.«5 Typewriting machine. W. P. Quentell . .  . . . . . . .  . 551,404 
[.amp, forced draus,cbt, R. Hitchcock . . . . . . . . . . . . . . .  551.723 TypewritinJZ' macbines. cushion for keyl:o\ for, 
Lamp bolder. ma�netic electric. M. H. Collom . . .  551,384 Grabam & Savell . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.043 
Lamp, incande.cent electric, C. A. Beal . . . . . . . . . . . . 551.357 Undergarment. H. L. Sbaver . . . . . . . . . . . . . . . . . . . . . . . 551.604 
Latch . W. O. Hogaboom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,490 Universal clamp. A. O. Benecke . . . . . . . . . . . . . . . . . . . . 551,358 
L28d by electrolysis. apparatus for manufactul'"' Valve, engineer's brake. G. W. Hayden . . . . . . . . . . . .  551,378 

ing white. Browne & Cb .. plin . . . . . . . . . . . . . . . . . . . . 551,361 Valve, float. J. W. Cbamberlaln . . . . . . . . . . . . . . . . . . . . . 551.577 
Lens grinder, Bucbbop & Schnackenberg . . . . . . . . . . 551,717 Valve. flusblng. E. L. Powell . . . . . . . . . . . . . . . . . . . . . . . . 1\5l.475 
;,'fting fork. E. A .  Cozens . . . . . . . . . . . . . . .  : . . . . . . . . . . . . 551.438 Valve system, air brake, H. Tahor . . . . . . . . . . . . . . . . .  551.416 
Light. See Electric I igbt. Vebicle hody, M. Woodbull . . . . . . . . . . . . . . . . . . . . . . . . 051,703 
Liquid dispensing apparatus, W. M. Fowlerl,;;l,MO, 551,541 vebJ?�: t�:�i�on.".'�.�

b
�.���".'.:�:. �:.I�.����.�I.I��.�: 551,472 

Lock. See Electric lock. Guard lock. VelOCipede, ice, F J. Korll' . . . . . . . . . . . . . . . . . . . . . . . 551.«2 
t���: �;. tv.
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Loom pile wire. G. Segscbneider . . . . . . . . . . . . . . . . . . . .  551.654 Ventilator. C. Seewald . . . . .  . . . . . . . . .  . . . .  . . . . . . . . . .  551.603 
Loom shuttle, A. Isberwood . . . . . . . . . . . . . . . . . . . . . . . . . 551,383 Ventilator, L. Sllberman . . . . . . . . . . . . . . . . . . . .  . . . . .  651,4b3 
Loom shuttle tension device. W. A. Grant . . . . . . . .  551.628 \ Vessels. stern frame and rudder for. J. R. Oldham 551.599 
Lubricator. See Axle lubricator. Veterinary mouth speculum, H. F. Condon . . . . . . .  551.462 
�'!�f�
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Milt. T. C. McPber.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.6« Wagon brake, D. A. Wil i iams . . . . . . . . . . . . . . . . . . . . . . .  551.608 
Matcb macbmery, B. T. Steber . . . . . . . . . . . . . . . . . . . . .. 551.562 Wagon. coal. J. E. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.420 
Matrix for lZuiding pieces when being puncbed, W8jlon l'1eat attachment, uncalher & Dep]anty . . . 551,740 
Mag.ifin�'tJ��

n
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551.662 
Lebrun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.469 Wbeel. C. H. Wilmerding . . . . . . . . . . . . . . . . . . . . . . . .  551.609 

Metal rods, machine for treating. J. DOullhty . . . . • 551.532 Wbeel rim, vehicle, G. E. Blake . . . . . . . . . . . . . . . . . . . .  551,713 
Meter. See Electri� meter. Windm i ll, F. P. Sbepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.410 
Mill. See Grinding mill . Windmill. Window bead fastener. A. P. Read . . . . . . . . . . . . . . . . 551.405 
Millstone dressinlt macbine, B. � .. Strickler . . . . . . .. 551.563 Wire stretcber. H. A. King . . . . . . . . . . . . . . . . . . . . . . . . . 551.678 
Mining driHs and reamers. dust arrester for. R. Woo]. extractinll fat fl·om. P. C. Mc l lhiney . . . . . . .  551,396 
Min¥ng

E�i�t;:'i ... e:· E: s:McKjnlai:::: · ·::::::��:�: �t� ��:��l.�g ��c�in:'�:;'�'h�per, L. C. Cro well . . . . .  551,463 
Mole and rat trap, combined, G. W. Stepbens . . . . . 551.412 Wrench , O. H. �nson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 651,467 
Mop head and wringer, combined, H. J. Gleason . .  551,625 Wringer. See MO� wrinJ!'er. 
��io�

i���r k}!ct�c�g��;: . . . . . .  " . . . . . . . . . . . . . . . • .  551,355 wr�����c�fog��';, 3��i��g:�����. �?�. ������ .
r
.�� 551.428 

Motors and regulation of currents in same. mecb­
anism for admission of currents to, F. E. 
Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.6:;5 

Motors, mechanism for admis�ion and regulation DESIGNS. 
of currents to, It'. E. Herdman . . . . . . � . . . . . . . . . .  , 551.634 
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Nnt lock. L. O. Sm.tb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.737 F18I!", W. C. Bli.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,992 
Ore crusber. A. H. Schlerholz . . . . . . . . . . . . . . . . . . . . . . .  551.560 Game hoard. W. B. Smedley . . . . . . . . . . . . . . . . . . . . . . . . . .  24,987 
Ore smeltln!' furnace. H. P. Holland . . . . . . . . . . . . . . .  551 ,«1 Kite. F. Blaues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.989 
Overshoe f .. stener. W. S. Rlcbardson . . . . . . . . . . . . . .  551,406 Picture frame. C. B. Barker . . . . . . . . . . . . . . . . . . . . . . . . .  24.986 
Oxidizing furnace, J. E. Greenawalt . . . . . . . . . . . . . . . . 551.725 Statuette, L. Hornberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZI.985 
Paper bags. manufacturing. D. Appel . . . . . . . . . . . . . . 551.611 Steamers. caslDg for face, C. A. Butler . . . . . . . . . . . . . 24.990 
Paper feeding machine. E. Dummer. . . . . . .  . . . . . .. 551.724 
Paper folding macbine, J. W. Skillen . . . . . . . . . . . . . . 551.561 
Paper sbeets, macbine for feeding and register-

ing. E. Dummer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,747 
Paper twine, machine for makiDJl, G. I.J. BrowneJ l 551,615 
Pencil sharpener, A. Prader . . . . . . . . . . . . . . . . . . . . . . . . . 551,402 
�f��::�';.���
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Pil low sham holder, F. L. Smith . . . . . . . . . . . . . . . . . . . .  551.657 
Pipe coupling. L. MullenholJ . . . . . . . . . . . . . . . . . . . . . . . . 551,733 
Pipe wrench. C. P. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.669 
Pipe wrencb. cbain. J .  H. Newell . . . . . . . . . . . . . . . . . . . . 551.399 
Pipes, mach ine for cuttinJt out lead jOints in, J. .. 

H. McConnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 551.557 
Planter and ferti lizer distributer. H. M. Smith . . . . 551.45<1 
Plate bending machine, W. Spa]ckhaver . . . . . . . . . . .  551,455 
Pliers, Edmunds & Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.748 
Pneumatic dispatcb tube system. A. W. Pearsall. 551.602 
Pneumatic dispatch tube systems, valve for. A. 

H. Camphell .  . . . . . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . .  551,616 
Pneumatic dispatch tube systems, valve for, A. 

W. Pearsal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 5M,601 
�g��.

ets��r�:r..\.I!C
. �;tPpelbaum . . . . . . . . . . . . . . . . . 551.429 

TRADE MARKS. 

Antl.eptic for Internal and external use. F. von 
Heyden Nacbfolger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,482 

Cakes, crackers,and the like, Crosier-Stauffer Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,477 

Coal, derivatives of, Gas Llgbt and Coke Company 27.480 
Flannels. B. W. Titus' Sons . . . . . . . . . . . . . . . . . . . . . . . . . .  27.486 
FlOur. wbeat. Charles Tiedemann Milling Company 27.478 
Gin. S. Streit & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,476 
Leather. tanned. Frank Tanning Company . . . . . . . .  27.487 
Medical remedies, certain Darned, L. W. Pbrott . . . .  27,484 
Medicines for Jrout, sci at tca. rbeumatism, and kin-

dred diseases, Rbeumatox Company . . . . . . . . . . . . 27,483 
Packing for steam jOints. gasketsl and tbe like. 

.beet. C. L. Ireson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.488 
Papers, fine wrainlZ, Hampshire Paper Company . . 27,475 
Plows and cultivators. Heilman Plow Company . . .  27.491 
Preparations fer blemishes and disease� of the 

Potato hil ler, E. C. Schwinwl . . . . . . . . . . . . . . . . . . . . . . . 551,513 �g:��r :�:a::t�s
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Roofing felt. Mica ROofing Company . . . . . . . . . . . . . . . . . 27,469 , 
Soap, A. W. 8tadler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.479 1 

& Wbltham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.669 
Precious metal�, electrolyUc process of obtaining. 

Pelatan & Cleric\ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,618 
Press. See Cotton pre8S. ��1��!�1 ����

i
��rd:�\�.
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Propeller wheel, E. J. Parker . . . . . . . .. . . . . . . . . . . . . .. 551.647 
Pulley bl'lck. H. Orrock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.735 
Pump. steam vacunm, E. 1. Nichols . . . . . . . . . . . . . . . . 551,400 
Purse and card case, combined lady's, F. F. Bratl-lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.359 
Pyroxylin compound. J. H;. Stevens . . . . . . . . . . . . . . . .  551.456 
Radiator. J. B. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.4i<9 
Railway cro�8ing gate. F. A. Curtis . . . . . . . . . . . . . . . . . f>,!J1 .722 
Railway. electric, R. M. Hunter . . . . . . . . . . . . . . . . . . . . 551,587 
Ra.ilway motor shield, electric, Baker & McLain .. 551,664 

Starcbers. shirt. collar. and cull'. Weldon & Stites. 27.48:> 
Wrina'ers and mangles, American Wrin2er Com ... 

pany . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,400 I I 
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issued since 186.'1. will be furnished from this office for I 
25 cents. In ordering please state the name and number ' 
of the patent desired, and remit to Munn &; Co., 36] 
Broadway New York. 

( � un n cl i n ll " nl�n r M may now be obtained by tne in ' 
ventors for any of the inventions named in the fore­
�oing list, provided they are simple, a L a  cost of $40 eacb. 
If complicated the cost will be a little more. �'or full 
instructions address Munn & Co., 361 Rroadway. 'Sew 
\. ork. Other foreiJlD patents may also be obtained.. 

O R D I N A R Y  RA TES. 
I n .l d e  PaRe. e R c h  i n 8ertion - ... ,, :.  cent. n l i n e  
H a c k. ,J a v e •  e a c h  i lu ,el 'ri o n  - - ... ... $;1 . 0 0  n l i n e  

lIT For 80me classes of AdlvertiBementIJ, Special aoo 
Higher raUs are reqwired. 

The ahove are char'!"es per agate I
I
ne-abollt eight 

words per line. 'J'his notice sbows the width of the lIne. 
and is seL in Rilate type. 1l)n�ravinlls may head adver­
tisements aL t.he same rate per alZate line. by measure­
menL, as the letter press. Advert1sements must be 
received at PublicatIOn Office as earlv as Thursday 
rnorninll LO appear in the roilowinll week's issue. 

WO�tPou�!!���e���S 
time and money by using our 

Footandaand Power Placnlnerg I�t��l- SEND FOR CATALOG UES-
f A-Wood-working Machinery. B-Lathes, etc. 

SEImCA FALLS MFG. COMPABY. 
695 Water St .. Seneca Falls. N. Y. 

AMERIUAN PATENTS. - AN INTER-
esting nnd valuable table showin� the number of patents 
I!ranted for the various subjects upon which petitions 
have been filed from the beJ!inning down to December 
31. 1891. Contained In SCIENTIFIC AMERICAN S E P­
PLEM ENT. No. 1 00�. Price 10 cents. To be bad at 
this office and from all neWSdealers. 

. POWER & FOOT I SHAPERS . P LANE.RS . D R I L LS. 

.... A T H  E S. �:����£.pr,��� 2�T;.,rLIJ�ul���t 
S E BASTIAN LATHE. CO. 1 0 CULVERT ST. C I N C I NNAT I .  O .  

Scientif i c B� Cata l ogue 
REeEN T L Y  P I; B I , I � " E J) .  

Our New Catalogue contatntnll over 100 p�es, includ­
ing works on more than fifty different subjects. WiJl 
be mailed free to any address on application. 
III U N N  &:; U U . ,  Publishers SCI'ENTIIt'IC AMERICA Nt 

3 .i l  lh·o n d w n y .  "S e n' Y eu·I • •  

VANDUZEN 8�FtTM PUMP THE BEST I II  TH E  WORLD. Pumps Any Kind of Liquid. 
AlwaYl ln Order, Dever Clogs Dor 
freezes. Every Pump Guaranteed. 

SIZES.--per Hour. Address 
""""U' •• I1 CO. , 

O. 

THE MODERN ICE YAOHT. - BY 
Geo. W. Polk .  A new and valuable paper. containing 
ful l, practical dire<>tions and specifications for the con­
struction of the fastest and best kind8 of Jce Yachts of 
the latest, most approved forms. I l lustrated with en­
IZravinJ!'s drnwn t o  sca le. showing the form. posi tion, 
and arran�err.ent of all the parts. Contained in SCIEN­
TIFIC AM ERICAN S(T PPLRMENT, No. 624. Price 10 
cents. rl'o be had at this office and of aU newsdealers. 

Save money ! Make 
�y.���! l¥i�!��:ttf: 
easy. Printed rules. 
WrIte for catalo�e, 
presses, type, cards, 
et

'id!U�
c
i
o
�·co. 

Meriden, Conn. 

The Curtis Balanced Steam Trap 
Combines more SuperIor 

Feature����il�the
o::;ket. 

. 

lIT Send for circular S. C. givfn{/ particulars. 

D' ESTE & SEE LEY CO. 
!l9-33 Haverhil l St • • 

BOSTO N. 

STA R R ETT'S -
I M PROVED S P E E D  I N DICATOR. 
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iary split cap i s  made to slip over the ��i��:� :E��f .. e to use on a center or 
Il:fr il lustrated CataloQue Free. 

The L. S, Starrett co" w.
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LITTLE G IANT  B O LT CUTTERS 
and  N UT TAPPERS.  

COIDplete with Tap Cbuck, 
Taps, Dies. and ColIets. Cut­
ting � sizes, trom � to 1 inch. 
�:
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f��Pi�ri��:I�f�

h 
0
0
: :¥t�; ;�i:;:g. is cut, making quick 

or Send for tully illustrated ��.��. B, Greenfield, Mass. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letter8 to the editor of the SCI EN­
TIFIC AM E HICAN . on the que!'!tion of the speed of ice 
boats, demor.st ratm2' how and why  i t i s  that these craft 
88;il faster than the wind which propels them. Il lUstrated 
WIth 10 explanatory diagrams. Contained in ::5CIEN'l'IFIC 
A ME H ICA N SUPPLEMENT. No. 2 1 4 .  Price 10 cents. 
'1'0 be had at this office and from all newsdealers. 

At a recent test by the Solvay Process Co. of Syracuse, 
N. Y., of eleven di:fferent pipe coverings, 
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Architecture, 
Architectural andMechanical DratIJ· 
ing, Electricity, Steam Engineering 
(Stationary Marine, Locomotive). Plumbing, Heating, Citlil 
Engineering. Coal and Metal Mining, English Branche., 

TAU C H T  B Y  M A I L .  
Twenty-seven Conrses of Study. Send for free cir· 

TIa��:�r:::I��.:y�:��!�!:j��!� ��\ct:�1" 
SVRANTON. P A.. 

ARMSTRONG 'S  * PIPE * THREAD ING  
-AND-

CUTT I N G-OFF MACH I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas. and Steam Fit­

ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. fStock$ and lJtes 
unirersallu a.cknowledged to  be 
THE BEST. IlT'Send for catalog. 

A rllunroDe- lU fg. (: 0 •• 
Hl'idgepol't, (: 0 11 11 .  

AUTOMOBILE C A R R I A G E S :  THE 
Pari�-Bordeflux·Paris Race of.-Brief account of the 
performance of the vehicles tbat obtained the prizes in  
the competition instituted by the Petit Journal. With 
9 i l lustrations. Contamed in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 1 023. Price 10 cents. To be had at 
tbls office .. nd from all newsdealers. 

B U Y  
T E L E P H O N E S 
'r h n r  : 11 '"  2',, 011-11 0 1  • •  c h .· a u  r h i ll C''' . ' '  The difler­
ence in cost is little. We guanintE:..e our apparatus and 
���

r
:�!�:n��� ;��ti��t�ma:�l�i�el���) %rlf�����, ���
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WESTERN TELEPHONE CONS'l'RUCTION CO., 
«0 Monadnock Block, CHICAGO. 

Largest ManufactwreTs of Telephones in the United States 

Do you use telepbones 'f If so. we can �ive �����:n\;rir�� y�'t:r:i�' a g��81l!�r�a!V'e��l�N�1�� 

I 

H ELLO, CENTRAL ! 
and ours are t.be best. We supply complete 

... : -, tele£hones or a11 or any of the parts to construct 
a t

�':il'&�'i'Sc �¥rJfliW¥�L"i1'i>'ii8Wlr't�t 
131 Liherty St •• New York. 

! Mason-Maxwell Telenhone Mf[, Co. 
Makers of Local and Long Distance 

I Telephones, Switch=Boards. etc. 
Send �.OO for a sample of our House 'relephonE: 
with battery, receiver and transmitter complete 

" guaranteed to work perfectly on lines up to 500 ft 
!i Factory and Offices, R I C H M O N D ,  VA. 

For $ 1  currency or stamps, we will 
send by mail . postage paid. ��n':1 � CUP 

c�paqity % oz. Yon will be delighted 
WIth It. Send for our catalog of special-
ti

�Si 61JS:::I�':l: �l.:Jj6����i��Mich. 
A RT ESIAN W E LLS -BY PROF. E. G. Smith. A paper on artesian wel ls as a. source of 
�:�er
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snpply. Contained in SCIENTI FIC AMERICAN Sup­P I . KMENT. No. 943. Price 10 cents. To be bad at th.s Office and from all newsdealers. 

E M PI R E----
• B O I LER CLEAN E R . 

----'CO M P O U N  0 
We Don't Offer Gratu iti e� . but our Circular win give you the information that WIll enable 

i
OU to �n Vt" '1' i I l lf'".  

T r o u b l e n n t  ItIoney .  Tried ap­
PToped, and, beintg used by the Largest 
Railways and, Factories in the East. 

OFF I C E : 
Kemble Bldg . ,  1 9  W h i tehal l  St . • N . � . 

ICE-BOATS-TH EIR CONSTRUCTION a�d �anagement. With workin� drawings, details, and dlrectlOn� in ful � .  Four engraving's, �howing mode of const ructIon. Views of the two fastest ice-sal l i ng  boats use� o� the �uds<;:m river I n  wint er. B y  H. A. Horsfal l . -'1.E. Uontalned In SCIENTIFIC AMERICAN S (TPPLE­MENT. 1 .  T.he same number a lso contains the ru les al ld �egll latlOns for the formation ot· ice-boat cl ubs. the sai l ­IOJl and management of ice-boats. Price 1 0  cents. 

$26, 50 .  An 8 Light 16 C, P. 1 1 0  Volt Dynamo 
N o t  a t o ,' .  but a high grade, 
substantia] machine, which 
we guarantee to do all we 
claim for it. We place th i s  
machine on the market at 
above Jow price in order to 
introduce our Dynamos and 
Motors of larger sizes. 
P'"Sena for circular No. 26. 

R O T H  B R O S .  & eo • • 30 to 34 Market St . ,  
UhicaKo, I II . ,  U . S. A .  

For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 

La. Red Cypress Wood '(lanks a specialty. 
lV . 1(. eA I .  I I \V 10: I, I. (:0 . .  

217 E .  Main Street. Loui.ville. Ky. 

O riginal LAWTON S implex Printer 
1 00 copieM just like original from 
any written or type-written 
letter, postal card, music. 
drawings, etc. No Stencil. 
Different colors at one im­
pression. Indispensable if 
you want copies. Saves its 
cost in one day. Absolute­
]y clean. No washing'. Thousands 
in use. Get the Ilenuine LAWTON. Imitations are use· 
less. Four sizes, $3 to $10. nr AGENTS WANTED. LA W'I'O!'i & CO., 22 Vesey St., l'IEW YORK, N. Y. 

© 1895 SCIENTIFIC AMERICAN, INC.
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HENRY CAREY BAIRD & CO. 
1�n{:8TRIA L PUBLISHERS, BOOKSELLERS & 1M PORTERS 

S t U \V a l ll ll l  "1 . . P h i l ad e l p h i a . !, a  .• C . "' .  A .  
lJr Our ::S ew aud Revised Catalogue of Practical and 

SCientific Book�. 90 pages, 8vo. and our other CatalolZues 
and Circulars, the whole coverm� every branch of Sci­
ence applied to the Arts. sent free and free of postage 
to any one in any part of tbe world wbo will furnisb bis 
address. 

B A R N ES'  New Friction Disk Drill. 
FO R L I G H T  W O R K. 

Has th.se Great Advantages: 
The _peed caD be instantl;v changed from 0 to 1600 :1nthb:��� � S:�������q�al��f:l;�l!h! Imallest or largest drills within its range-a. WOD­
derful economy in time and great savinI' in driB breua&,e. Send for catalogue. 

W, F. & J NO.  BA R N ES C O . ,  
t 999 Ruby St" Rockford, Ill. 

THE SUBMERGED PIPE LINE ACROSS 
the Wi l l Hmefte River at Portland. Oregon.-By (I'. and 
A. S. Riffle. Description of u line of 28-inch ca&t iron 
submerlled pi pes forming portion of the main line con­
structed during 1893 and 1894. to supply the City of Port­
land with pure water from Bull Run. u. mountain stream 
thirry mi les distant. With 13 i l lustrations. Containert 
in � C I E � T I F I C  AM ERICAN S n p PLEMENT, Nos. 1 0 1 9  
and 1 O�O. PrICe 10 cents each. rl'o b e  had a t  this 
office and from all newsdealers. 

(f so, we can supply you. All sizes 
lII u u l l , e d and 1 I 1 1 1 11 0 1 l 1 l ( " d .  always kept in stock. Remember, we make a �pecialtyof selecting stones for all spe­
CIal purposes. Ilr Ask for catalogue. 
'I' h �  C I . .; V I£ I . A N U  ,.TONE (;O. 

2d Floor, Wilshire, Cleveland, O. 

Valuable Hol iday Gift I 
A COpy OF 

Experimental Science 
Seventeenth Ed ition.  

l �O 1'Ilaeli a n d  1 1 0  �upel' b  V ll l8 added. 
Just the thing for a holiday present for any man. 

woman.�tudent. teacber. or anyone interested in science. 
In the new matter contained in the last. edition will be 

found the SCientific Use of the Phonograph. the curious 
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g'raphy. incmdinJl Hand Cameras. Cane Cameras, etc.; 
Svstems of Electrical Distribution. Electrical Ore Find­
er, F.lectrical Rocker. Electric Chimes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of 
other new matter WhICh will prove of interest to scien­
tific readers. h���g��� I:�rot�t�y :����ll�l�a�f:i�r'i.��:3�: 

rF"Send jor ti iu§[rared circui.ar. 

M U N N  & CO • •  Publ ishers. 
Offi ce of the SC I E N T I FI C  A M E R I CAN, 

361 B lt U A D W A Y ,  N E W  Y O R K .  

PROPOSALS • VELOX P1t ];lET.) A Revolution in Pho-
� 1.- I.'\. tographic Printing. 

When exposed to tbe sarne light, prints 
5 0 0 tlme� quicker thau albumen. • • pROPOSALS FOR EREe'l'ION OF MEMORIAL 

GLOSSY MATT No dull or rainy weatber to i�terfere with your work. ter, �a.:!t ���l:°k�iy�·l.;;;;;��� �t,��:'��:!f��m�g: 
f 

or · . _ N o  dar.k root .. ", nor (�o lll p h Caled D?anlpulation. posals in triplicate win be received at this office ;fntil Devel )pea and toned as fast as the pnntino frames can be jHud: A chmce oj tones more noon, Monday. Januarv 13, 1896. for the construction of a beautiful than can be proo,!,ced on anll other paper., Permanent prInts, The ..rr,eatest paper Memorial Hall. Plans' can be seen and forms and speci­for hot or damp clin;a.ates. II � Cel! lJ!rt In s�a�p� brIngs two sample duzen ea!:, s, developer fications obtained at this oftlce or at the office of Messrs. and tbree sample PrlP.ts. Nepe. " Platmold, Enameled and ROllgb Bromide Papers are McKim Mead and White Arcbitects t60 Fiftb Avenu the best and most �nlform in the market. Nepera .P 0 P, an insolulJ.le �elatine paper, I New York City. The rillht is reserved to reject anr-an� 
Nepera Chemical  Co ' Re m b .  andt, a Matt Prmtmg-out Paper. all proposals. J. B. BELLINGER Captain and A. ",;M . • , !';ol e Man u factu rer�, NEPERA PARK, N .  Y. U. S. Army. ' , 

Genuine Hard Porce la in 
FOR 

ELECTRICAL P U RPOSES. 
Prices and Esti mates on Special 

Work Given on Appl ication. 

BRUNT at THOM PSO N ,  
Successor. to H EN RY B R U N T  & SON, Manufacturers. East Liverpool,  Oh io. 

N I C K E L  
AND 

E LECTR O · PLAT I N G  
Apparatu8 and Material. 

THE 

Hanson & VanWinkle 00. 
!\ c w a r k .  !IIrri • •  1 .  

8 1  LIBERT Y ST., N.  Y .  
35 & 37 S .  C A N  A L  ST., 

CHICAGO. 

TEA AND ITS EFFECTS,-BY JAMES 
Wood, M.D. An interestinll paper discussinJZ the rela­
tive position of theine among other stimulants and the 
physiological actions that it is capable of exertinll. 
Analysis of the tea leaf. A nalysis of symptoms in 
t b.einism. E1Jects of tea on the nervous system. Com­
parative actions of theine and caffeine. Contained t n  
SCI ENTIFIC AMERICAN SUPPLEMENT. No. l O I  1 .  Price 
10 cents. To be bad at this office and from all news- , 
dealers. I 

MESSRS. MUNN & CO., Sollcltoro 
of Patents. ba ve bad nearly fifty years' continuous experience, Any 
one may quickly ascertain, free, 
whether an invention probably i8 
J!Stentable by writing to Munn & Co. 
Communications strictly confiden­
tial. A handbook of patents and 
bow to obtain tbem sent free. 

PATENTS 
taken through Munn & Co. receive special notice in the Scienti.fic Amer-

!;l��imil�i&I����:e:g, ;,.�
e
:�� l��f::i circulation of any scientific work. IS a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 BroadwaY. 

S T E R E O P T I C O N S .  MAG I C  . LAN T E R N S  A N D 
ACCESS O R I ES, SEND FOR CATALOG UE 
TO CHAS BESELERMAKER2J8CENTRE ST. 

' ....... N EW YO R K ; 
THE SIMPLON TUNNEL. - DESCRIP-
tion of the project tor a tunnel th rough the Pennine 
A lp8 under Monte Leone. which. when completed. will 
be t.he longest in the world. Nature of  the rock to be 
traversed, Droposed Elygtem of construction. venti lation 
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TIFIO A M E R I C A N  S U P PLEM lGNT. Nos. 99S, 999, and 
1 000. Price 10  cents each. To be had at t h is Office 
and fl'om al l  newsdealers. �� ",,--D EA F N ESS 
� " and H EAD N O I S E S  relieved by u s i n g  

.g Wilson's Common Sense Ear Drums, 
o New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices faiJ. snd where medical skill bas 
given no relief. aafe, comfortable. ana i nvisible ; no 
wirWr t�:�� at���i"eBtlll:��lt1lfO[�tJ'l.r.��etco ., 

rr Jt�::lT:,:
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Durab le-Easi ly Appl ied .  
This roofinSl i8 manufactured 

from natural Trinidad asphalt 
materials, and will not dry up and become brittle under ex­
posure to the weather as coal­
tar rootln"s do. lIT' Semd jor 

ree sample of roof 12 years old, 
with circular arul price list to 
W A R R E !'i  C H E M W A I. 

&0 lU F f;. (;0 . .  S:) F u l ton �treet. Ne,,' V orl, .  U. S .  A .  

�c>r Sa1e. 
The wbole or part of valuable patent on an Awning 
constructed on prinCiple of Venetian Blinds. Adapted 
to be folded up over door or window and used for ven­
tilating, shelter from sun's rays or rainy weather. 
For particulars, address C. L J<;C LERCQ. care Munn 
& Co., 361 Broadway, New York. 

SMALL MOTORS for All Purposes. i
:

be best manufactured. Specially adapted for all kinds of liRht work, sewlDg machine outfits, _ ...... toys, dental drills, je
.
welers' lathes. model� 

V,j etc. Send for Catalogue. The L J<; A  VI'!' .... 
MOTOR (;0 . . Manufacturers of Electric 

- Mot.ors and Electrical SpeCialties, 1 2� 
. IU i tche l i  !'it. ,  PROV1 UEi)i CE, R. I. 

I Gearhart's Fam i ly Kn itter. 
---------------------- ,Knits a stocking heel and toe in ten min-

THE "ROUND BOX" utes. Knits everything required I n  the 
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M. & M. CAR B O N  PA PERS.  " . / R!':'I)I�i. ��ri�l�!f,bJ�'��:::'��ee"tr"P e, 
Give perfect satisfaction when !fir Agents Wanted. For particulars 

others fail. Used by nearly all United � .  and sample work, address 
States Government Departments. 't ill J. E. c;;,.:JiJ .A. :EI. :Ei[  A.:El.'X'. 

Samples Free upon application. Poi¥.! 4 �lo ne �treet. C l eaI'fie ld ,  Pal 
[lI l T'I' A f; &0 VOL(a:lt. 

Manufacturers for the Trade, 
Cor. I'�rk & lUI.  Aves .. I'ork Itidge, N. J. 

STORAGE BATTERIES ���t�l�tt��r!�s�:� 
or Gasoline Engines. Thousands in use. Solid rolled lead plate. Immense strength. Larg-e snrface. Electro­
cbemlcal formation of active material. Greatest I Am er'lcan Batte rv Co 42 W 1'8t Q n i ncy "'treet 
durability and efficiency, All sizes. • • • • • . ,f. • C H I t :A GO, I 1.L. 

Established 1889. . Highest Award, World s Columbian Exposition, Cblcago. 

REAGAN FEED WATER HEATING ,  WATER C IROULATI N G  AND 
SHAKIN G  GRATES,  f.Wc��J'':P/.t\l)irE'k��N
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WATER CIRCU LATI N G  G R AT E CO . ,  Mfrs. and Sole Props.,  

General Office and Works, 1026- 1028 Filbert St. , Philadelphia, Pa. 

I nventive Problems Solved ���s 
ang

e
81�: pJlfied. Rest references. Secrecy guaranteed. W. F. LOUNSBURY. 5 Beekman St., Room 919, New York. 

Shorthand by, M ai l  ��r������;rt:���r:1jl�;t 
lesson Free. Potts ::;horthand College, Williamsport, Pa. 

I�H6IBLANTERNS WAtlTED :=DE�gM\� - HARBACH " CO. 809 filbertSt.PhiILPa.i 

I CE M A C H I N E ,. .  CorliMM Enl< i l le�. 1 I '· .. w e  .. �' 
a n d  Hut t l er",' I\-I nc h i n el'l" . THE VILTER 
MFG. Co .• �99 Clinton Street, ·Milwaukee, Wis. 

TYPE EELS. MODELl .... EX�ERIME:NTAL WDRK'.SMAlL .... 11mlI' NOYELTIE& • ETC. N£W T-ORK 6TE"ClL WOfUlil 100 "A.AU T. N.'. 

B I -SULPH I D E  !,or us� In ttl.e !lrts, Killing In800t. 
lru��s��r��' ����fac���W��g An-

O F  CARBON J<:. It. 'l'A Y I.IHt, Cleveland, Oblo 

DEAFN E S S  & HEAD NOISES C U RED by my lovil'lible Tubular Ear Cushions. Whispera D.t'!Rnl. 
Warranted to help more cases than all similar devict'8 

r. lbscox onl;:8��B:'d�:�� N�ry �s §���:g:!k�f ��I:o��FRE E 

PENKNIFE, 70c • 

•• -h� Bl�:! ·o�� 
oealed innick, e1 handle. Pretie the button and it open •• "Worth 2513 . ... . knife loud '5.00 &I apuzr.le. A eample 010ur 1000 Bargain', m .. ned poatpaid with Cat. for tOe. 

I BOBT. H, INGERSOLL " BRO, 86 CORTliNnT ST, N. Y, ClT�. 

�2 . Slf�D�'lfs8,�la\offs':,�:' A�-��"'."."I�la ment you think of buying. I ._ Violins repaired by the 
Cremona System. C. STORY, 
26 Central St • •  Boston, MasSo 

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ann ELEV! TORS 

PRO V I D EN CE, R. I. 

I N C U B A T O R .  
A Catalogue of 64 pall'es. Gives fun 
information of cost of raising poul­
try and at tbe least expense. Tbe 
book iswortb dollars to you. Address 
A. F, Williams, 61 Race St., Brl8tol, Conn. 

!WELL DRILLS aVlsrded Highest Medal at the World's Fair. 
All latest improvements. Cata.logue tree. 

F. C. AUSTIN M FG. CO., CH ICAGO, I LL, 

J

The Electric Candle 
for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
I.'opular projection by electricity. lIT' Semd 
jor special circular. 

1010 c.a:i:u��t.� �gi·I!�n"clo:g7i.�ti??' S. A .  

MANUF ACTURE O F  STARCH FROM 
Maize.-By J. I{ riegner. Full detai l s  of the process. \Vi th one i l lu�trati ()n .  Conta ined in SCIRNTn' I C  Al\UlR­
leA N SUPPLEMENT. No. 1 0 1 � .  Price 10 cents. '1'0 be 
had at th is office and from all newsdealers. 

lENTMAYER 'S -
• • • M I C ROSCOPES  

Used and indorsed b y  tbe leadinl< Professors and Collel,(es tbrougbout the world. 
Perfectwn in the A'rt of Microscope making. IJlr' Complete illustrated catalogue of mi"cro-

_ ' - scopes and optical apparatus sent Free. - J. ZE NTMAY E R ,  2 1 1  So. 1 t th St. ,  Phi la. , Pa. 

T� Scient if ic American 
PUBLICATIONS FOR 1 8 96. 

The prices of  the different publications I n  the United 
States, Canada, and Mexico are as fol1ows : 

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

year, - 5.00 
The ScientifiC American. Export Edition in which 

is incorporated tbe Spanish Edition (montbly). 
one year, - 3.00 

The ScientifiC American Architects and Builders 
Edition (montbly), one year. - - 2.50 

COMBINED RATES. 
Tbe Scientillc American and Supplement - $7.00 
Tbe Scientific American and Arcbitects and Build-

ers Edition, - - 5.00 
Tbe ScientifiC American, Supplement, and Archi-

tects and Builders Edition, 9.00 
I�rop()rti()nate Rates for Six �Ionths. 

Tbis Includes postR!!e, whlcb we pay. Remit by pORtal 
or express money order. or draft to order of 

iUUNN  &; CO . . 361 Broadway. N e w  Y ork, 

© 1895 SCIENTIFIC AMERICAN, INC.



�ilvedisements. 
-------_ .. _----------

O RD I N A R Y  RATE�. 
J n ai .l e  l' n sr e .  e a c h  i n seJ' t i o n .  .. .,. :)  c e n t  .. n l i n e  
Hac) .. P n a e .  e a c h  i n s e l'li o n .  .. .. $1 .00 n l i n e  

W" For some c!<uses oj Advertisements. Special and 
Higllm' rates are requilreG. 

The above are char�zes per agate line - about eight 
words per line. This notice shows the width of the line, 
and 1R Bet in agate type. F.n�raving8 may head sc!ver­
tiseh .. ...:Dts at the same rate per �ate i ioe. by measure· 
ment, a the letter press. Advertisements must be 
received at Publication Office 8S early as ']'hursdsy 
moroinfl to appear in the fonowin� week's issue. 

YOU can't tell a balky horse by 
h,s looks and you'r� just as likely 
to be deceived In a oicycle. There's 
no b etter guide when buying a 
wheel than this famous name-

Monarch 
It  Identl1les the king of wheels-It's a 
guarantee of strength, speed and re­
liab!l1ty. A name that you can 
proudly point out to your friends. 

4: modell. 185 and 1100, tully guaranteed. For chil­
dren and adults who want & lower price "'heel the 
De:llaJlce is made in 8 modele, 1'0, $50. 160. 175. 

Send tor Monarch book. 

Monarch CJcle Mfg. 
Lake, Halated .... d 

Faltea su., 
(JBUJ.A.GO. 

BIU.NCUD: 

Any Boy 
that will take the trouble to send for a 

CATALOGUE, No. 6 1 ,  wi l l  k n ow more 
about what we h ave made for t h em I II 

WATCHES 
than they would learu by readi ng a 
paae of adverti8emellt8. 

Our entire new line of Boys' Watcbes is elegant 
in deSIgning and !'ouits every taste. 
'l�he � ' It u g b )' "  l� n tn l ogu e  will tel1 the story. 

The Waterbu ry Watch Co. 
WATERBURY , CONN. 

AGENTS WANTED FOR. FINE TOOLS IN EV£RYSHOP 
J4 CAT�T��R U.H.BESLY & CO: 

'AND AGENCY. CHICAGO, I LL.U.S.A.----
-.. _--------

THE TIN PLATE INDUSTRY IN THE 
U nited States.-A n intere!'lt ing' paper. �howing t h e  ex·  
traordinary de\'"e lop llJ ent C lf the  t i ll p late i ndus t ry in  
1h i�  country, and  the �t' r i ( ) u :-l  com pet i t ion  in to  w h i c h  i t  
i s  now enter ing- with  t i le  Br i t i s h  industry.  "� i t h  1:; i l lus­
tration�. Con t a i ned  i n  :-' ( " 1  E:\T I F t (' A .\l E I U C A X � ( · I ' l' L E ­
M E"T . Kos. 1 U 1 !I . 1 Uc.!U, I t I �  1.  1 U;,loJ alld 1 U ;,l 3 . 
Price IU cent � each. or 51..1 cent 8  to!' t h e  series. Tu be had 
at this ofike and trom all newsdealers. 

M ETA L 

The 
Ame rican 
Bel l Telephone 
Com pany, 

125  Milk Street, 
Boston, Mass. 

This Com pany own s Letters­

Patent N o .  463, 5 6 9 ,  g ra nted 
to E m i le Be rli n e r  � oyem­

bel' 1 7 , 1 8 9 1 ,  f o r  a combi n ed 

Telegra p h  a n d  TeJephnne, 

coyering all forms of 
Microphone Tra n sm itters 

o r  contact Tel ephon es. 

J t itut if ic  �utttitau. 
D' A I M L E R  M O T O R 

B U I LDERS O F  
HiGhest Grade SinGle and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke : m' smokestack, no boiler, no elec­
tricity. :No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, amI are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 
• � Send for I l l u strated Catalogue a n d  P rice L ist. 

O F F I C E  A N D  W O R K S,  " ST E I N W A Y , "  L O N G  I S L A N D  C I T Y, N. Y. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val­
uable and interestin2" paper in which the subject is ex­
hausllvely treated from the fol lowin� standpoints : I. 
The use of the cycle by persons i n  health. 2. r!'he  use of 
the  cycle by. 

�
ersons diseased. Conta ined in  S C I E NTH' I (,  

��'�:���"..t tgl�"o'fff�� E .. �� to':n �n':,;;'s.r:!f:r�� 
cents. 

• 
• • • 

DOES 
ANY­
THING 
PHOTOGRAPHIC-
The Pocket 

Kodak. 
Poeket )(00.', loaded ror 19 pfeturt'l, t� I I, 
De"f ... lopiUI; UIH.l Prioting Outfit, 

EASTMAN KODAK CO. 

fi.OO 
1.50 

Sample photo .and booklet 
'or two Z·cent stamps. 

ROCHESTER, N. Y. 

THE FADING OF PIGMENTS.-A PA­

rl�� ��r����s\:��� ::t��e ����i�Iel��6�B��)fo��.
e 

C��:�rn�J 
i n  �('I ": � T I "' lC  A M I<; IU('AN S P P P L F. M F. N T, No. 1 0 1 6. Price 10 cen ts .  '1'0 be had at t h i s  office and from all I lews�ealers. 

EJpG-E T C> C> L S  
are o:ft.en nearly ruined b y  using a grind. 
t5tnne not adapted to the work. Our 
quarries produce a l ar�e variety of grits 
:mituhle ior grindinlo! any tool. 

�.o .\/ r l ll u tI' :o;1''I Id lI,m f l / / f  I 'af (l 1nqut', 
II'/ud, 'll' 1 f !  !/ 1 I ' t' /lo lt .'Hl I I / {'  i l l.r f l J"/Wlt ion ? 
G It \  J<" I' U S ,",'I'O S .t<:  l: O :lI l' ,\ N Yo 
No. :'{I Hi vel' �treet,. G nA '·TO". OHIO. 

.. I MPROVEMENT THE ORDER OF THE AGE. " ______ _ 

New Model 

Smith Premier Typewriters 
-----N os. 2, 3 A N D 4 

H A VE YOU EXA MI NED THEM ? "'i"'!�����j�0f�"/' Many I m p rovements He retofore Overlooked by Other Manufact u rers. 

Address TH E  SMITH P R E M I E R  TYPEWR ITER C O M PANY,  Syracuse, N. Y. , U. S. A. 
BRANCH OFFICES I N  TWENTy- N I N E  PRINCIPAL CI TIES IN THE UNITED STATES, 

W E  A R E  B U I L D I N C  • • .  

The Ce l ebrated -

" HORNSBY-AKROYD" -----O I L  ENG I N E  
The D e  La Verlflle R efr igerat i ng Mach i ne CO. 

FOOT E. 1 38TH STREET. NEW YORK. 

P R I ESTMAN SAFETY O I L  ENG I N E  
.. Phenomena!lll low Vn cost oj operatiml."-Franklln Inst. 
N I£I-:;�!ll'M Ke rose ne,  N OT Gaso l i n e  

N II R  
.t<: :-i C; I N EE R  

:��r�ica
f!I\ll��i��)';;�t 

mg, Pumping, Milling, etc. 
P R I E S T MA'N & C O M PA N Y ,  I nc .  
F r o n t  li n d  T n s k e r  Streets, - - t' h i l u d e i p h i n  

l DECEMBER 28, 1 895 . 

J E SS O P'S ST E E LTHs\'�Er 
FOR TO O L S , S AW S  E TC .  

W'!! J E S S O P  6< S O N S  l: � 9 1 J O H N  ST N E VI'  Y O R K  

At I p .  Bicv.clee, W!l.tehee Guns, "Ruggiel. OilmeN, rICH SfIWlDg llachin� Org:mt. PbDOI Ea(�,Tooi. 
4- . �ealel or I\ I I  v:irietie& �Ind tOOtJ. other �rt.lcl ... Ult,a free . CalC _GO Sc ... u Co., ChlCI\IO. 111. 

VAP O R  LAU NCH . 
Engine and helm controlled 

from bow. Latest Improved and 
only 12 to 1 .... now ready for 
tbe market. 18 .. {() ft. launches 
2, 3, 5 and V bJ' No I1censed en-
�e

��j��
p�red

NO 
SJ:.� 

gerou.s naphtha or � -' 

.. , -" '-,. , - ----- - -Jersey City, N .  J . 

..... EST A H I , ] S H E D  lS4 .. .  
The Most Popular ScientifiC Paper i n  the World 

Only 83.00 a Year, Includina P08talre. 

Week I Y--II� N n mbel's II. Y ear. 
This w I d e l y  cit'cll l ated and splendIdly Illustrated 

paper Is published weekll. Every number contains six­
teen pages of usefnl tnformation and a 18.r�e number of 
original engravln�s of new Inventions and discoveries. 
representing Englneerill${ Works, Steam .Machinery" 
New Inventions, Novelt"i.es in MechaniCS, Manufactures. 
Cbemlstr" F.lectricity.Teieilrapby. Photograpby. Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list ot Patents eacb week. 

'(' t! J' III PI of :";' 11 h!ioiC I· i ,. t. i o ll . - 0ne copy of the SCIEN ... 
TJFIC AMERICAN wlH be sent for one !lear - 52 numbers­
postage prepaid, to any subscriber In tbe United States. 
Canada.. or Mexico. on receipt of 'l' ll I'ca 1 1 ,, 1 1 11 1'8 by 
tbe publlsbers ; six months. '1.50 ; three montbs, '1.00. 

C! II b ... - Special rates for several namea, and to Post­
m�rs. Write for particulars. 

Tbe safest way to remit Is by Postal Order, Draft, or 
ExpreBB MOlley Order. Money carefully placed insIde 
of envelopes, securely sealed, and correctly addressed, 
seldom goes .. stray. but Is at tbe sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

llI U N N &: CO . . 3 1n H '·Imd ",a,.. New YOl'I ••  --*--
Jdtutitit �mttitaU JUpplt •• unt 

Tbls Is a separate and distinct publicatIon from THE 
�CIENTJ FIC AMERIC A " .  but is uniform tberewltb in 
size, every number containing sixteen large pages full 
of en�ravings, lIlany tJf wn ich are taken from foreign 
papers anc accompanied with translated dpscri ptionR. 
THE SCH;NTTF.C AMEJUCAN SUPPLlrn"NT 18 publ ished 
weekly. and includes a very wide range of content�. It 
prel'lcr.ts th� most recent papers by em!nent writers in 
all the principal departments of Science and the Useful 
Art�. embracing Biology, Geology. Mineralogy. �atural 
History, Geography Archreology. Astronomy. Chemis. 
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri ng, Mininll. Ship Building, 
�larinp. Engineering, Photograph y.  'recbnology. Manu .. 
tacturing Industries, Sanitary Enllineerinll. Auricul ture, 
Horticulture, Domestic Ec(}DOruy. Riography. lledicine. 
etc. A vast amount of fresb ,and valuable information 
obtainahle :n no otber publication. 

'1"11 (' most. i'lIIp()rta11 t, Engillee1'i.na ll"orks. Mechanisms. 
llntl :\lanufactures at borne and abroad are i l lustrated 
and de8cribed in the !-; {TPP L E M ENT. 

Price for !h� SUPPL:E�JI<;NT. for the United St at es, 

I 'ana<la, and Mexico. $5,00 a year i or one copy of the 
SCIE:-;TIFIC A!\n�IUCAN and one copy of the SUP.PJ,E-
111 1::::\1'. bot.h mailed for one year to one address for $7.00. 
Sitlllie copies, 10 cents. A dd ress and remit by postal 
order, express m')ney order. or check, 

lll li N l'i  &: l: 0 . ,  31iI H l'o,ulwny, New Y O l'k. 

"OTTO" 
--�--

BOSTON ELECrRIC RAIL WAY SUB- C""�. ' 1 :l • �,.... ·t · t . way.-Descrlption of a new Bubway system under certain �J-'l \\ \ ( , l ll l'· '11+ ( \ \ 0 1\' �m"t,
t
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f 1�;::CA':��:p�k���i!ON�: I THE Sl" I E � T H' I C  A l\f EIUC A N  BlHLDING ED I TION h. � O l 7. Price 10 cents. To be had at this ottice and from issued monthly. $2.:lO a year. Single copies, 25 ceuts. 
all newsdealers. Thirty ·two large quarto page8. forming a l arge ani.! J1 to 100 h. p. Can be used In 

Cities or tn country inde­
pendent of gas works 

or Jl;as machines. 
No U oi l e l',  No H a u gel', 

. 
OVER 45,(0) SOLD. S o  Ellgi lleel'. 

The Otto Gas E n g i n e  Wks . , lncorp'd, Ph i ladel ph ia  

Bristol 's  Patent Steel  Be lt  Lac ing. 
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Fastening for all kinds 
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Sam-

The Bristol Co. 
Waterbnry. Oonn. 

HAL F A CENTUR Y OF CYCLES. -AN 
intere�t ing h i story of T he cycle from i t s  origin lIP to the 
present time, rl'ne  first crank·dri ven bicycle. 'l'he 
. •  bone-s haker " Rnd its succeSbors. rl' he tricycle. The 
modern whe� J .  Cycle hu i ld ing  a science. POints ot· im  .. 
pr/w empnt .  T h e  nllell lllat i c  t i l 'e. A halJd and foot cycle, 
With 9 illustrations. Contained in SCIENTIFIC AMERI ... 
C A N  SUPPLb:M I';NT, No. I 0 I ·� .  Price 10 cents. To be 
bad at tbis office and from all newsdealers. 

There is hardly a U S E  OF POWER 
� w.e�:r.,�:-rCr�i�eJ���' s��:;= , or on the Farm. the 
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etc. Of course it also uses Gas-
� .  " :=:::::s oline. 

CHARTER GAS E N G I N E  CO. ,  P. O. Box 1 48 ,  Ster l i ng , I I I . 

I. '����" r." .� 31DoJou Play Cards? . . IGYGLES. 
. -'. ........ . 

Ridden by the Elite 
_______ 01 both c:ontIDenta. 

Elegattt itt Desigtt, Above M actua I size. 
Send two-cent stamp . and we Superb itt Fittish. wW�FREE 

T H E  ACM E OF PERFECTION IN CYCLE CONSTRUCTION. Our SOUVENIR GAME COUNTER 
Art catalogue describi ng ladies' and gentlemen's models free by mail. 

INDIANA BICYCLE CO., .. ---__ INDIANAPOLIS. IND. 

splendid �lal.!azille of Architecture. rich ly adorned w i t h  
eleQant, plates ,wd Jther flne engravings ; i))u�trating t,be 
most interesting exampl es o t  modern Architectural 
Construct.ion an1'l al l ied subjects . 

A special feature is the presentation in each n umher 
of a variety of the lat.est and best plans for private rCfli. 
dences. city and country. including those of very mod. 
erate cost as well as the more expensive. Drawings  in 
perspective and in color are given. tOg"{'t.her with Floor 
Plans, Descriptions. J�ocati� ,ns, ��stimatell Cost, etc. 

'rhe elegancp and cbeapnes� of thi� magnificent work 
have won for it the J . a l·:':: f ·�r ( · i l·e n l a t i o n  of any 
Arcbi tectural puul i cation in the world. Sold lJy a l l  
newsdealers. $2':lO a year. Remit tn 

1l1 l : 1\ l'i  &: e ll .. 3 6 1  lIl'o,ul w R }',  N e w  Y o rk. --@ --

�XVOtt �tlitiO'u 
of the SCIENTIFIC AMERICAN, with which is incor­
porated U LA AMERICA C]ENTIFICA E .INDUSTRIAL," 
or Spanisb edition of the SCIENTIFIC AMERICAN is pub­
lisbed montbly. and Is unlfonn in size and typography 
witb tbe SCI>.NTIFlc AMER IOAN. Every number con­
tains about 50 pages, profusely illustrated. It is the tlnest 
scientific, industrial export paper published. It circu­
lates tbrollp:hout Cuba, the West Indies, Mexico, Cen­
tral and South America, Spain and Spanish possessions 
-wherever the SlJanisb Janguage is spoken. THE 8c[ ... 
ENT I F I C  AMERICAN -EXPORT EDITtON has a large 
guaranteed circulatioll in all commercial places through­
out the world. $3.00 a year. postpaid, to any part of tbe 
world. Single copies, 25 cents. 

IJ1r' Manufacturers and others who deSire .to secure 
foreign trade may bave large and handsomely displayed 
announcements publisbed In tbis edition at a very 
moderate cost. Rates upon application. 

lll V N N  &: CO •• P ll b l i sh ers, 

361 Broadway, ]Sew Yor�. 
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