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,ritntifi, �mttican. PROF. ROENTGEN'S DISCOVERY. I resulting values for the constant C give the following 
The now famous Roentgen's dis�overy has been still formulas: 

ESTABLISHED 1845. 
further described, the accounts have assumed bet- Crank Shaft.-d =-: diameter of Ilhaft. 
ter shape, and hi!! experiments have been repeated in d == 7'56 VH P -I- N 
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this country by some of our leading physicit'ts. It I (the value of C ranging between 8'7 6  and 5'9 8) 
was on January 4, at the celebration of the semi- where 7·56 is the mean value of constant. The dia­
centennial of the founding of the Berlin Physical gram gave a maximum of 8'76 and a minimum of 5'98 
Society, tllat Prof. Roentgen described his discovery, as  the value of  C. 

I 
which had been accomplished only a few days be- Example: If a high speed engine develops 1 0 0  horse 

======================= fore, detailing his results and presenting proofs of power at 250 revolutions per minute, we get by using 
TERMS FOR 'I'HE SCIENTIFIC AMERICAN. his photograpbs. The paper covered substantially mean value of C : 8:::�g�: �1�eJ;��M�����h�·&·����!3.:: �e���i·oo:::·:::::::::::8f Kg I the ground gone over by us in our last issue. The rays d (dia. of crankshaft) = 7'56 V 100 -I- 250 = 5'57 inches. 
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Connecting Rods.-In designing these they are cal­
culated as long struts; and then an allowance is made 
for the flexure stre�ses due to inertia. The mean con­
stant resulting from this examination is 0·0545, which 
gives as formula for breadth of rod (b) 
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graph of the skeleton of a hand taken from the living equation: 
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= 0 . 0 66 A minimum. 
= 0'346 A maximum. 

The mean length of crosshead pin is 1 = 1'83 d. 
Fly WheeJ.-The weil!:ht .of the rim is found from 

HP 
the formula W = -- (in which D, equals diameter 

DI'N' 
of wheel ill inchetl). 

The investigation gave 
HP 

W (weight of rim) ::: 833,000, {)OO -- for the me aa 
D�Nt 
HP 

::: 34�,()()O,OOO -- for the minimum 
D'N2 
HP 

= 2,78 0 ,OOO,OOO--for themaximum 
DON" 

The average ,linear velocity of the rim of wheels waa; 
found to be 4 ,200 feet per minute. 

Weight of Reciprocating Parts.-For smoothness of 
D' 

running, the weight (W) shauld be proportional-­
LN' 

D' 
The result obtained was W = 1,850,000 --
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FEBRUARY 8, 1896.] 
'World'a Shlpplnll: In 1895. 

The annual summary of shipbuilding prepared by 
Lloyd's Register of British and Foreign Shipbuilding 
has just been issued. It shows, says the New York 
Sun, that the total output of the world in 1895, not in­
cluding warships, was about 1, 218,000 tons, 104,000 of 
that being about the total sail tonnage for the year. 
As far as has been officially recorded, the amount of 
sea going tonnage totally lost in the twelve months 
was 700,000 tons, 290,000 steam and 410,000 sail. 

From these figures it can be seell that the world's 
saihng tonnage has been reduced 306,000 tons during 
the year, and the steam tonnage has increased about. 
824,000 tons. 

Of the new tonnllge launched, England has acquired 
62'5 per cent. There were laullched in England last 
Yf'ar 579 vessels, a total of 950, 967 tons. Of that num­
ber 526 were steam and 53 sail ing vessels. In the same 
period fifty-nine warships were launched in England, 
including the output from both government. and pri· 
vate yards. The total out put for the ypar from Brititsh 
shipyards is about 95,000 ton!' less than for 1894, but 
the proportion of steam tonnage to sa il has materially 
increased. 

In 1892 sailing tonnage formed about 24 per cent of 
the output; in 1895 it formed about 5 per cent. Thf'se 
comparisons show the remarkable decline in the sailing 
tonnage of the world. 

The summary also says that 98 per cE:nt of the Etteam 
tonnage anll 97 per cent of the sail ing tonnage was 
built of steel The largest stea mer!! launched in the 
year were the Ge'lrgJc, 10.077 tons; VictoriOln, 8.767 
tons ; and Armt'nian, 8,765 tons. The largest sailing 
vessel was the Iranian, 2.958 gross tonnage. 

The table which follows sllOWS the number of vessf'ls, 
merchant  and warships, and theii'tonnage, built in the 
United States and other countries ou�side of England. 
It includes every ve�sel above 100 tons. and is consid­
ered the most complete record ever COlli piled. It is as 
follo ws : 

Warships. 
Countries. No. Tons dis. 
United States • • . • , • • • • . . . . .  8 12.034 
Austria·Hungary . ... . . . . .. 2 11.100 
Belgium .......... .. ..... . .  -
British colonies. . . • . . . . . . . . -
Denmark .. . .  : . . . . . . . . . . • . .  -

France . . . . . . . . . . . . . .• .• . . .  , 7 42,071 
Germany . . • • • . .  . . .  • • •  . , . .  8 6.340 
Holland ........... ........ 2 1,155 
Italy . . . . . . . . . . . . . . . . . . . . . .. 2 18,340 
Japan . . . . ..... ........... . 1 2,800 
Norway . . ...... .. ... . . ..... -
Russia .... . .... . . . ......... 2 2,'I'l4 
Spain . . . . . . . . . . . . . . . . . . . .. .  1 11.000 
Sweden . . . • • • • • • • • • . . • . • . •  -

Total merchant and 
wlll'Bhips built in 

MCb country. 
No. Tons. 
64 96,911 
12 18.471 

1 1,'li'O 
30 10.381 
14 10.982 
84 70,922 
78 94,126 
'ill 9,447 
12 18,948 

4 5,096 
21 12.878 
12 5,669 
2 9,910 

13 2,767 
Total . . . . . • .  . .  ......... IIB 100.614 824 867,801 

While the total output from American shipyards 
for the year is placed at 96,411 tons, the output  from 
yards in the United Kingdom was about 950.000 tonI!. 
About 20 per cent of the vessels launched in England 
were for foreign countries, and of the vessels huilt 60 
per cent were launched in the Greenock district. It is 
e'ltimated that England sold 386,000 tons to foreign 
owners, and of this amount more than one-fourth 
went under the Japanese fiag, which shows how the 
Japs are huilding up their naval and merchant 
marine. 

The records shows that the largest vessels launched 
outside of England were the German bal'k Potosi, 
4,027 tens, and the French bark Wulfrau Puget, 3,062 
tons. These vessels were built under the supervision 
of Lloyd's Register. 

• .  e, • 
Torpedo Boat Erlcaaon. 

Sf'cretary Herbert recently decided that he would 
direct the preliminary acceptance of the torpedo boat 
Ericsson, subject to another dock trial, the sl1m of 
$16.000 to be deducted, however, from the contract 
price, for failure to complete the vessel within the re­
quired time. The Ericsson is now at New London, 
Oonnecticut, and the trial will take place there. It is 
not unlikely that, owing to the unfortunate accidents 
w hich caused the delay in completion, Congress will 
authorize the remission of the $16,000. 

The Ericsson has had anum ber of trying experiences. 
Accidents to her machinery caused great delay, and 
on her la�t attempt at an official trial several men were 
Idlled by an explosion and the trial was abandoned. 
The department is now satisfied that the machinery of 
the little vessel is in perfect order, and that she can 
make twenty-five knots a. bour, which is a half knot 
more thfl,n required by the eontract. The Ericsson 
was built by the Iowa Iron �orks, D.lb uqup., Iowa. 

• .  e t • 
Kilauea Volcano In Eruptloll. 

After thirteen months of q uies('ence an eruption of 
this volcano commencl;'d on Jan uary 3, the liquid lava 
rising the next day to the t.op of the wide shaft at the 
bottom of the pit and forming a burning lake 200 feet 
long hy 150 feet wide. The upper rim of the pit is more 
than 450 feet higher, and the surface of the burning 
lake, should it reach the top, will then be much 
greater. 

J ,ieutifit �meri,au. 
Varloua Mile Recorda. Photoll:raphy alld Chronographlc Mea.urementa. 

A mile is not a thing requiring such an extraordJ- The British Journal of Photography says: 
nary time to cover, provided the coverer of it is pro- .. A note on this suhject, from a lecture by Mr. Fred­
perly equipped with a tlufficiellcy of speed· producing erick J. Smith, appears in a recent number of Nature. 
powers. Be]ow is given a partial list of some exceed- In order to avoid the error of 'time-lag,' introduced by 
ingly speedy milers and their performances, and sOllie the use of magnetic and solenoidal arrangements, he 
slow but sure travelers as weill has devised a method based entirely on the use of 

Light-0'000005102 of a second, or 196,000 miles in light. Two sources of light at a suitable distance 
one second. apart throw t wo beams of light on to a sensitive plate, 

Ele('tricity-O'OOOOO347 of a second, or 288,000 miles carried 10 the carriage of a tram chronograph. By 
per second. means of lenses the beams of light are caused to form 

Earthquake-�s. , as calculated by delicate instru· two sharp images on the plate hi a vertical line, one 
ments. or aroun d  the world in 3� hours. above the other, a tuning fork trace is also made on 

Sound in Water-ls., or 4,900 feet in one second. the plate; if the plate traverses when the bea,ms of 
Cannon Ball--l 6-10s., if it traveled at the muzzle light are not intelTupted, on development two black 

velocity of 3,300 feet per second obtained by some parallel lines appear on the plate ; but if during the 
guns. passage of the plate the beams of light are cut by any 

Sound in Air-58., or 1,090 feet in one second. solid object w hich sh uts off the lig-ht, then, on devel-
Birrls-l8s. It is said the frigate bird flies 200 opment, two gaps are seen to exist. The distance be­

miles an hour; a mile in 248. by the k.estril, or sparrow- tween these markings, when interpreted in terms of 
hawk, which is said to fiy 150 miles an hour ; in 1m. the fork trace, gi ves the velocity of the object which 
98. by a pigeon, when fiying 200 miles in an actual cuts through the heam of light. 
race ; in 1m. 15�s. by a pigeon when fiying 400 miles "In another method, the projectile cut during it!! 
i n  an actual race. fiight through two thin screens, placed in the paths of 

Rail way Train-32s., in May, 1893, the Empire State the beams, and so opened a passage for the light. Two 
Express, of the New York Cen tral and H udson River para)]el lines are then formed on the plate, one longer 
Road, drawn by engine" 999." with Engineer Hogan, than the other ; the difference in their lengths duly 
neal' Crittenden, N. Y., or a rate of 112� miles in an interpreted gives the velocity of the projectile. This 
hour. new mode of registering velocities would seem to be 

Duck-40s. or 90 miles an hour. very va]nab]e, as the most pxact determination of the 
E]ectric Railway-59s., on the Baltimore and Ohio rapidity of the fiight of projectiles at variOUB stages is 

Railway, at the Baltimore l.'l1nnel in September, 1895. of great importance in  artillery investigations." 
Ice Boat-1m., at Newburg Bay, Hudson River. - '., • 
Tandem Bicycle on Straightaway Road-1m. 17 1-58. , Dlmlnutloll of' Rlaklt with Electric LI"htlllll:. 

on December 16, 1895, on a straightaway road built for The following suggestions ar e offered by the Ameri­
the purpose at Cheynne, Wyo. , with a wind blowing can National Board of Fire Underwriters to people 
30 m iles an hour, by two riders, John Green and who are about to employ eleetric lighting : 
Charles S. ErsweU. 1. Have your wiring done by responsible parties, and 

Bicycle Straightaway-1m. 25s., John Green, make contract subject to underwriters' rules. Cheap 
Cheyenne. work and dangerous work usually go hand in hand. 

Horse RUDning-lm. 35�s. , by Salvator, at Mon- 2. Switch bases and cut-out blocks should be non-
mouth Park, A ugust 28, 1890. combustible (procelain or glass). 

Bicycle on Track-1m. 40 3-5s. , by P. J. Berlo, Ne w 3. Incandescent lamps get hot ; therefore all infiam-
Orleans. mabIe material should be kept away from them. MOlny 

Dog.-lm. t3 1-58., if the greyhound coursed one fires have been caused by infiammable goods being 
inile, the usual distance of 200 yards having been run placed in contact with incandescent lamp globes and 
in 11}4s. socketlil. 

Boat-1m. 45s. , torpedo boat Sokol, llIade by Messrs. 4. The use of fiexib]e cord should be restricted to 
Yarrow, of England, for Russia, and which rleveloped straight pendent drops and should not be uSl'd in show 
in October, 1895, a speed of 34 miles an hour. Steam· windows. 
ship Lucania in 2m. 13 4-5s. 5. Wires should be su[:ported on glass or porcelain, 

Bicycle Quadruplet-1m. 47 4·5s., on October 17, 1895, and never on wooded cleats ; or else ruu in. approved 
at Denver, Col. ,  unpaced, flying start, Connibear, conduits. 
Dick.son, Stone, and Swanbrough. 6. Wires should not approach each other nearer than 

Bicycle Tandem on Track-1m .  52�s., on October 27, 8 inches in arc and 2% inches in incandescent lighting. 
1894, at Waltham, Mass., fiying start, paced, Haggerty 7. Wires shouid not come into contact with metal 
and Williams; on August 17, 1894, at Denver, Col. . pipes. 
flying start. un paced, Titus and Cabanne, in 1m. 55�s. 8. Metal staples to fasten wires should not be ul'ed. 

Horse Pacing-2m. l�s., by Robert J. , at Terre 9. Wires should not come into contact with other 
Haute, Ind. , on September 14, 1894, against time. substances than their designed insl1lating s upports. 

Bieycle Triplet-2m. 1 4 5 8. , un paced, standing start, 10. All joints and splices should be thoroughly so]d-
Kennedy, Murphy and Saunders. ered and carefully wrapped with tape. 

Horse Trotting-2m. 3%,s. , by Alix, at Galesburg, 11 .  Wires should al ways be protected with tubes of 
1]1. , September 13, 1894. glass or porcelain where passing through walls, part i-

Horse Team Trotting-2m. 12�s. , by Belle Halllliu tions, timbers, etc. Soft rubber tube is especia1Jy dan­
and Honest George, driven by E. F. Geers, at Provi- gerous. 
dence, R. I. , September 23.1892. 12. All combination fixtures. such as gas fixtures and 

Man Skating-2m. 12 3-58. , by J. F. Donoghue. electric lamps attached, should have approved insulat· 
Horse Under Sadd]e-2m. lSs. , by Johnson, pacing ing joints. The use of soft rubber or any material in 

at Cleveland, 0., August 3, 1883, against time; in 2m. such joints that will shrink or crack by variation of 
15�s. , by Great Eastern, trotting at F]eetwood Park, temperature is dangerous. 
September 22, 1877. 13. Electric gas lighting. and electric lights on the 

Crow-2m. 408., or 25 miles an hour. . same fixture always increase the hazard of fire and 
HorselessJCarriage-4m. , a carriage ruoning 750 miles, should accordingly be avoided. 

from Paris to Bordeaux, in the international race of 14. An electric arc light gives off sparks and embers. 
1895, or 15 miles an hour throughout. All arc lam ps in vicinity of infiammable materia] 

Man Hunning-4m. 12�s., professional, W. G. George; should have wire nets surrounding the globe, and 
in 4m. 17 His., amateur, T. P. Conneff. such spark arresters reaching from globe to body of 

Man Rowing-5m. le., by Ellis Ward, on tbe Savan- lamp as will prevent the escape of sparks, melted cop· 
nah River, Florida, April 1, 18'2. per and particles of carbon. 

Man Walking-6m. 238 .. professional, W. Perkins. of 15. Arc ligbt wires should never be concealed. 
EnglaJld ; in 610. 29 3·5s. , a.mateur, F. P. Murray, of the ·16. Ourrent from street railway wires should never 
Uniterl States. be used for lighting or power in any building, as it is 

Canoe-6m. 4Os. , July, 1894, by C. E. Archibald, at extremely dangerous. 
the fifteenth annual meet of the A. C. A., held at Cro- 17. When possi ble, the current should be shut off 
ton Point, L. I. by a switch where the wires enter the build ing when 

Man Swimming-27m. 21 2-5s. , J. H. Tyers, English- the lights or power are not iu use. 
man; in 28m. 55 2-51!., G. Whitaker, American; both 18. Remember that "resistance boxe�," "regulators," 
amateurs; both with seven turns. "controllers, " rheostats," "reducers" and all such 

Mall in Tub-lh. 10m. , by Gus Frates, in Oregon, in things are sources of heat and should be treated like 
1895, paddling in a tub 6 miles in 7 hours. stoves. Any resistance introduced in an electric cir-

As wil l  be seen by a study of the above list, in the co it transforms electric energy into heat.. Electric 
case where figures are giveD of speed production heaters are constructed on this prinCiple. Do not use 
wherein man is fl, factor, the bicycle is beaten only by wooden ca�es for these stoves, nor mount them on 
the railway train, the electric railway, and the ice woodwork. 
boat, and its nearest competitor is the rUI\ning horse, -----..................... -----
and he is. 18 seconds slower. Relatively, it seems as Locomotive Building, 1895. 
though it were impossible for the bicycle to attain a. All of the thirteen locom otive building companies 
higher position in the speed world, 17� seconds sepa- in the United States, except one, says the Railroad 
rating it from its nearest leader, the ice boat, a lead Gazette, turned out more locomotives in the past than 
which looks almost impossible to overcome, if the idea in the previous yeal', the total number having been 
is accepted that anything in the speed line is a cycling 1,109, as a�aill!'lt 695 in 1894. The frei!1:ht cars built in 
impossibility.-The WheeL 1895 were 31,803, as compared with 17.029 in 1894. 
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AN IMPROVED PROPELLING KECHANIS.. ' 

The accompanying illustrations represent imprt)ved 
meaus for the propul!lion of bicycles, railway veloci­
pede�, and hand ca1'l!, showing also the position and 
appearance of the mechani�m when adapted to the 
bicycle and velocipede car. The improvement forms 
the subject of a patent recently issued to James J .  
'rhompson, o f  Jacksonville, Fla., 
of which the object ill to iucrease 
the power of propulsion of either 
class of cars or bicycle, by utiliz­
ing power generated through 
the instrumentality of a fly­
wheel, and at t.he same time pro­
portionately lessen the muscular 
exertion on the part of the op­
erator. The sectional view reo 
presents the mecbanism and its 
working, the uevice being at­
tached to the frame bar for use 
on either style of car, or to the 
tubular frame of the bicycle . 
The hubs of the cranks, secured 
to the crank shaft, are journaled 
in ball bearings adjustable in 
hangers, and a large gear secured 
to the crank shaft mesht's with 
the smaller gear of a compound gear 
revolviuj! on ball bearings. The larl!er 
of the COlli pound gears meshes with a 
small gear on the hub of the flywheel, 
revolving freely on ball bearing'S on 
the crank shaft. A sprocket wheel on 
the crank shaft connects in the usual 
way by an emlless chain with a sprock­
et on the driven wheel. 

J tit.tifit �mtrita •• 
freely. From the bottom of the headlight two chains 
run to the ends of I\n arm which is connected by a rod 
that runs to the pilot wheels' truck. When the pilot 
wheels strike a curve, the outside wheel forges slightly 
ahead, and this moves the rod and chain enough to 
move the headlight so that the reflection is cast direct­
lyahead on the track. Out of the total of 1,650 rail-

BICYCLE WITH THO.PSON'S PROPELLING .ECHANIS •• 

[FEBRUARY 8, 18c}6. 
Paul, the newel't representative of the American Line, 
has been made known far and widt' through the col· 
umns of the daily press. Startinl' from Southampton, 
England, on January 15, for America, the ship was 
making a fast passage across. When partly across, 
the Campania, of the Cunard Line, appeared 00 the 
scene, and for many hours the two ships were in com­

pany with each other. The 
claim made for the St. Paul and 
for her sister ship, the St. Louis, 
i" that they are remarkably fast 
in a seaway, it being generally 
conceded that the larger Cam­
pania is faster in aIDQ()th water. 
For some reason both ships.got 
far south of theirfreckoning, and 
approaching the American coast 
in a dense fog, headed straight 
for the New Jersey coast at 
Long Branch, fifteen or twenty 
miles south of their proper posi­
tion. The lead was kept I-(oing 
on both ships, but in spite of 
the frt'quent soundings, the St. 
Paul, at 1 :47 A. M., January 25, 
ran aground on the beach at 
Lorig Branch, near the Iron 

Pier, while t h e  Campania, some 
three miles to the south, barely es­
caped a like fate. 

The wrt'ckers wt're at once notified 
of the disaster and have made strenu· 
ous efforts to pull the ship off, but the 
want of sufficiently high tide hus mili­
tated against their efforts. 

We present our readers with a view 
of the stranded ship. as she lay al· 
most broadside on to the beach. Long 
Branch is one of the great summer 
resorts of New Yorkers and is within 
easy reach of the city. The trains 
running tht're have done a heavy bmi­
nt'ss in the transportation to Long 
Branch of people desirous of seeing 
the stranded vessel. Thousands have 
gone there, and the place, ordinarily 
deserted at this season, has presented 
a scene of life and animation very 
foreign to the seashore in the month 
of January. 

By rotating the crank shaft, as in 
driving the ordinary bicycle, the gears 
are made to also revolve tht' flywheel, 
and power is thus accumulated. For 
hand cars, motion is obtained by tne 
use of the ordinary levt'r and rods con· 
necting it with the cranks, which, by 
their �imultaneous action, convert the 
reciprocal motion of the lever into 
the rotary motion of the cranks. The 
flywheel is made to revolve many 
times oftener thao the crank shaft 
through the medium of the compound 
gears, and, when once the power is 
properly adjusted, it is a simple mat­
ter to gear the speed of the bicycle to 
any pitch desired, and of either class 
of cars sufficiently to maintain the 
sallie upon the track with safety. At 
no period in the revolution of the 
cranks is there a diminution of powt'r 
applied to the crank shaft through the 
lack of leverage !orce, as the increased 
momentum gained in the flywheel de· 
velops power sufficient to eliminate 

RAILWAY VELOCIPEDE WITH THOMPSON'S PROPELLING MECHANISM, 

A telephon'e station was establishpd 
on the ship, so as to keep her in con­
staut communication with the outer 
world. As she lay on the beach, the 
wire of the telephone line, running 
from a pole on shore to the ship rail, 
has been her only connection with the 
land. It seemed a curious illustration 
of fin·de·si�cle advancement, tht' es­
tablishment of a telephone station on 

the effects of lost motion and drives the cranks on 
over dead centers, thus perpetuating the constant 
speed or progress of the car or bicy�le, that would 
otherwise be retarded by sacriflcing a sufficient amount 
of the speed power in rotating the cranks to the initial 
point of levt'rage. 

Velocipede aud-hand cars equipped with this mech­
anism are also provided with patent roller bearing 
axle boxes, in the cham­
ber of which the wheel 
axle of the car is made 
to revolve freely with­
out friction. One of 
our views is a repro­
duction from a photo­
graph taken of a veloci­
pede car upon the track 
in actual service equip­
ped with this mechan­
ism, and another is a 
sidt' view representing 
the mechanism ill place 
on a bicycle. 

--_0_+0---
A Novel Headllgbt. 
An Englishman has 

road accidents in 1895, about 875 were due to derail­
ments, usually on curves. There is no doubt that a 
certain percentage of these accidents could ha..ve been 
avoided by the use of an automatic headlight.. 

• '.1 • 
THE STRANDING OF THE SnA](SHIP ST. P AUL OF 

THE AKERICAN LINE. 

The news of the stranding of the steamship St. 

a wrt'ckt'd ship. There was no loss of 
life or property. The ship struck so gently that the 
passt'nger!' were not awakened. 

We have already fully described and ilIu8trated the 
St. Paul. She appeared to be on her way to waking 
some fine transatlantic records and may do so in the 
coming st'ason. She is fitted throughout with the 0I0",t 
elaborate improvement:;, for comfort and safety. Her 
staterooms in their arrangement and size are a distinct 

ad,-anee on those of 
other ships. One excel· 
lent feature is the ar­
rangement of l' 0 0 m s 
opening into each other, 
so that friends or memo 
bel'S of the !'amt' party 
occupying rooms open­
ing on adjoining cor· 
ridors can open the 
door between them and 
have thorough ventila­
tion all day. 

Our ilIulStrations show 
SOlDe of the most in­
teresting features of a 
cabin on the Sr. Paul 
and St. Loui!', the most 
novel being the air ruat­
tressps. If there ia any 
place where a person 
requires every appli· 
ance for comfort it is in 
a ship'� statt'room, and 
in l'upplying their new 
vesspls with air mat­
tresses the Ameriean 
Line has made a nil-tinct 
advance over tht' old 
timt' practi('Ps. The lur 
mattrpss prt'sents tht' 
features of being always 
in condition, n e v e  r 

invented an automatic 
headlight. In going 
around curves head­
lij!hts on locomotives, 
being !'tationary, throw 
the light s t r a i g h t  
ahead, i n s t e a d  of 
throwing it so that it 
covers the track, where, 
of course, the light 
sbould be all the time. 
The automatic 'ht'ad­
light is suspended on 
two pivots, one on top 
and one on the bottom, 
so that it can swing THE STEAK.HIP ST. PAUL STRANDED OFF LONG BRANCH. wearing into hills and 
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FEBRUARY 8, 1896.] 
hollows ; it is always cool and is the most cleanly type 
of bed th at bas ever been devised. All these q ualities 
/;1;0 to make it the aCDle of luxury in the sleeping way. 
By inflating to different degrees of softness any one's 
.. personal coefficient " is met. 

The mattress consists of a sack of air-tight rubber 
cloth with the back and front stayed together in a 
number of places corresponding to the tufting of ordi· 
nary mattresses. The outer covering is of strong cot· 
ton d uck heavily coated with rubber and v ulcanized. 
To inflate it a foot bellows is supplied . Our cut shows 
the operation of i n flat ing as in progress in one of the 
American Line staterooms. The bello ws is con nected 
to the valve of the mattress by a long India rubber 
tube ; a few strokes of the bellows inflates it, . the tube 
1$ removed. the valve screwed down, and the mat­
tress is ready for me. It  may not need anoth er pump· 
ing for a year or more. Someti mes a mattress is 
pum ped up hard, and the occupant lying on it h as the 

J c itutific !mtricau. 
One im porta nt feature about air mattresses is that 

they do not require making over. With hair mat­
tresses t h is is II. periodical necessity. For household 
use this feature is of val ue, and on ships using them 
by the h und red the stateroom stewarqs are saved DI uch 
work by being exempted from the necessity of working 
over and beating into condition matt resses which get 
worn down and out of shape. 

. . .  � .  
TroUe)' Hoad In HOlDe. 

The new electric tram way which connects the main 
rai l way station of Rome with the center of the city is 
proving a great success as a llleans of rapid comm uni­
cation bet ween the h igh and the lo w parts of the city, 
although it has had Dlany difficu lties to contend with. 

The local authorities wisel y refused to allow tb eir 
princi pal streets to be de�ecrated by tb e poles and 
wires of an overhead system of traction ; so the route 
chosen was very difficult, on account of t.he steep grad i-

85 
going quickly down hill. The principle of it consists 
in short-circuiting the motors, which are then driven 
as dynamos by the momentum of the car, wbich is 
thus rapidly stopped. The cars weigh seven tons 
when empty, and when loaded their carrying capacit.y 
is stated as forty ; but there are often m ore than fifty 
passenger!' on them. Their weight is about ten tons. 
They start every five minutes and take thirteen or 
fourteen minutes to perform the whole journey, the 
maximum speed allowed beiDg nine miles an hour. 
The cars are well lit, and an elaborate system of elec· 
tric bells enables each passenger from his seat to com­
municate with the motorman . 

The motors are worked by current brought from the 
Electric Lighting Company, who possess the famous 
Ti voli-Rome transmission plant. At Ti voli, on the 
slope of the Sabine Hills, the power developed in large 
turbines is converted into elect ric ener/;1;y by al terna­
tors, and is conveyed at higb pressure by four cables 

THE CABIN OF THE ST. PAUL-PERFECTION AIR MATTRESSES AND LIFE PRESERVERS. 

air withdrawn un til the exact pressure to suit his or ents encountered in !;everal places. as well as som e  
h e r  ideas i s  reached. very sharp corners. It starts from the Piazza S. Silo 

For marine use the mattresses are fitted with l ife vestro and /roes up the Via d i  Capo Ie Ca�e and then 
line!', a single mattre�s being a life preserver, capable through th e Ludovisian Qua.rier to the Piazza di Ter­
of sustai ning as man y  people as can find room to grasp mIDI. It consists of a double track nearl y two miles 
the lines. T h e  same compan y su pplies a neck collar. long', and the general arrangements are the same as on 
which is si m ply sprung around the neck, and which the Havre tramways. Wh ere telegraph and tel�phone 
makes drowning an impo�sibil ity for the wearer. Tbis wires cross the t.rawway. /ruard wir�s of steel are sus­
collar goes on without any tying, its elasticity holdin/r pend ed to !'top th eir fall and prevent them touching 
it in place. 

I the trolley wire, if by any chance they broke. They 
One of our cuts liihows this collar, and next to it are certainly not beautiful, but they are es�ential to 

mattresses designed for cam p  use, one with and one the publ ic safety. The trolley wire is supported by 
without a pil low attached. Other cuts show double donble bracket standards ' wh ere the track makes 
mattresses and pillo ws, hassocks, chair seats, and sharp bends cables attach ed to the walls are necessa.rv 
cushions, and give an idea only of the variety of goods to puB it out, into the requi red curve, the wire coincid­
of this kind supplied by the Mechanical Manu ractur· ing really with the sides of the inscribed polygon. In 
ing Company. Their addre!;ls is 146 Fr,au klin Street, some places the incline is over eight per cent, so special 
Boston, Mass. One of their recent achievements is the brakes are necessary. Bot h band and foot brakes are 
providi ng of an entire church with air pew cushions, used. one acting on the wheels directly and the otber 
making devotion in th e old Puritan town more l uxuri- on the rails. 
ous than would evet· have accordect with the ideas of In addition there is an electric emergency brake, 
the Pilgrim fathers. wbich will stop the car in a few yards, even when 

across the Campae:na, a distance of eighteen miles, to 
a transformer bouse j Ul>t outside the Porta Pia, where 
the pressure is reduced before it is distl'ibuted to vat'i­
ous subcenters in the city. As the current is alter· 
nating, it is transformed into continuous by means of 
h igh speed dynamo motors. It is then used to char/;1;e 
accum ulators and give a constant 550 volt supply 
to the trolley wire. 

The General Ele(�tric Company, of the United St ates, 
did the overhead work and the equipment of the cars. 
-The Builder, London. 

. . . � .  
EVERGREEN privet (Ligustrum ovalifolium) thrives 

in most climates. This is one of the plant.s so usefu l  
for maki ng a rapid growing hedge. and for cover for 
game, as well as for ornament in the mixed shrubhery 
as hush plants. It has all b ut completely shut out the 
ordinary deciduous small·leaved forms, and to a cer 
tain extent, adds the Garden , the oblong evergreen 
forms. In some localities it loses its leaves only pal" 
tially during winter. In ordinary winters it remains 
evergreen in most localities. 
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Science Notes. 

Tea-Leaf S moking. -According to Cassell's Saturday 
Magazine, it has become a fash ionable distraction in 
England to smoke green tea in the form of cigarettes. 
A large number of the adepts of this new pastime, says 
the English journal, are highly ed ucated women. A 
physician who h as had occasion to treat patients for 
extre me nervousness and insomnia d ue to this p1"actice 
states that among them there is a well known female 
writer whose novels are widely read and who habitu­
ally smokes from twenty to thirty tea cigarettes while 
working. 

" At t h e  home of a well known lady whom I am at­
tenciing,'- say!! h e, " tea cigarettes are al ways passed 
around after dinner, and I know three celebrated act­
resses w h o  give tea smoki ng parties twice a week. A 
n umber of literary ladies at Kensington have formed 
a smull club for the same purpose. One of my patients 
spends nearl y two pounds a week to satisfy her mania. 
Thi'l h abit, moreover, is spreading to snch an extent 
that certain tobacco dealers are now offering pack­
ages of tea cigarettes to the public." 

Psychophotograph y. -That real images of objects 
are formed u pon the h u man retina and persist tempo­
rari l y  seems to be proved by a series of experiments 
malle by Mr. W. Ingles Rogers and descri bed by him 
in the .Amateur Photographer for November 22, 1895. 
Mr. Rogers took a shilling and looked at it intentl y i n  
ordinary daylight for fully a minute, with t h e  idea of 
fixing the image of it distinctly u pon the retina. H e  
then dre w a yello w screen over the window o f  the 
room in which he sat, so as to exclude all actinic light, 
and, placing a photograph ic plate in a certain po­
sition, fixed his eyes u pon the center of it, at the same 
time allowing nothing b ut the i mage of the coin to 
occupy h is mi nd. He remained looking at the plate 
for forty-th ree minutes and afterward lleveloped it, 
with the result that an outlin e  of the coin was 
clearly shown upon it. The second experiment, 
made in the presence of three trustworth y witnesses 
wh ose testimony accompanies Mr. Rogers' communi­
cation, was still more remarkable in its result. In this 
case a postage stamp wa!< substituted for the shilling. 
This was gazed at in a strong light for one minutp.;· 
It was then removed and a plate put in its place 
and looked at for , twenty m inutes. Th e resulting 
" psychogram," which is reproduced in the Amateur 
Photographer, l acked dctail, but sufficient was shown 
to prove that the picture of an object i mpressed upon 
the retina can sen d  out vibrations that will result in 
the prod uction of an image upon a sensitized plate. 

The Power of Guns. -Oue might be accused of ro­
mancin!'t were he to a�sert that a gun is of several mil­
l ion horse power, and yet nothing is more exact, as we 
sh all demonstrate. The Italian 100 ton gun (model of 
1879), with a 550 pound charge of powder, throws a 
projectile weighing 2,020 pounds at an initial velocity 
of 1,715 feet per second. It communicates to it, there­
fore, a live power or kinetic force of 92, 597, 000 foot 
pounds. The thrust exerted by the gasee. d ue to the 
ignition of the powder lasts less than a hundredth of a 
second. The res ult is that during the active period of 
the work of the powder in the gUll, the mean power ill 
greater than 87 million foot pounds per hundredt h  of a 
second,[I!8.Y 8,700 million foot pounds per second. This 
represents a power of 12 million kilowatts or 17 mil­
lion horse power. 

There is unfortunately another side to this picture. 
Although large guns are extraordi narily powerful, 
their active life is essentially ephemeral, since, after a 
hundred shots, they are generally out of service. They 
h ave then worked actively one second I 

The same calculation applied to modern guns that 
throw 2, 200 pound projectiles, ann communicate 
thereto an initial velocity of 1,970 feet a second, demon­
strates, further, that such guns, during leSE! than a 
hundredth of a second each time, develop a formidable 
power of 13,050,000,000 foot pounds pel' second, say 
24.000,000 horse power. 

Taki ng Impressions of Plants.-The fol lowi ng sim­
ple method of taking impressions of plants is due to 
Mr. Bertot, of the French Academy of Sciences. A 
sheet of paper is first lightly oi led on one side, and 
then folded in four, so that the oil may filt�r through 
the pores, and the plant may not come into direct con­
tact with the liquid. The plant is placed between the 
leaves of the second folding, and in this position is 
pressed, through other paper, all over with the hand, 
so as to cause a small quantity of oil to adhere to the 
surface. Then. it is taken out and placed carefully 
upon whit� paper, another sheet is placed above (as 
two i m pressions can be taken out at once) and the 
plan t iE! pressed as before. Upon now removing it, an 
invisible image remains on the paper. Over this is 
sprin kled powdered black lead, which causes th e 
image to appear. With an assortment of pigments. 
the lJatural colors of plants may be reproduced. To 
obtain fixity, resin is mixed with the color in small 
quantity. The im pression becomes fixed when it is 
exposed to a heat sufficient to melt the resin . 

Prevention of the Freezing of Gas Pipes.-It has 
been thought up to the present that the freezing of 
gas pipes in winter is due solely to the aqueous vapor 

canied along. and which, under the influence of the 
cold, is first condensed and then congealed, so as to 
obstruct the pi pes. An attempt has been mad e  to 
overcome this inconvenience ·by drying the gas through 
the action of concentrated sulphuric acid. But dur­
ing the course of last winter it was found that, despite 
such precaution, th ere occu rred numerous cases of 
freezing that had to be attributed to the congelation 
of the benzole. It, therefore, became necef'sary to seek 
another proceS's which should prove efficacious in both 
cases at oncp.. A process of this kind, recently patented 
by the Deutsche Continental Gas Gesellschaft, of Des­
sau, consists in injecti ng into the gas upon its exit 
from the gasometer a determinate quantity of vapor 
of alcohol. If, under the action of cold, the aqueous 
vapor and benzol condense, it will be the same with the 
alcohol, the introduction of which into the mixture 
will lower the point of congelation, and hence prevent 
the obstruction of the conduits. 

The experi ments made last winter demonstrated 
that the influence of th e  alcoholic vapor makes itself 
felt at a distance of two and a hal f  miles from t,he 
gasometer. On the contrary, it disappears as 1;100n as 
the ga.s passes th rough a wet meter. So the in vent­
ors ad vise the installation of a small i njector along­
side of the meter in factories, railway stations, etc. , 
in order to permit of addi ng alcoholic vapor anew to 
the gas. The proportion of alcohol necessary is 5 
gramme!! of impure 95° alcohol to the cubic meter of 
gas. In extremely cold weather the proportion of al­
cohol may be raised to 6 or 7 grammes. The addition 
of this small quantity of alcohol has no influence 
upon th e calorific or ill uminating power of the gas. 

• ' e ,  • 
AN IMPROVED BICYCLE LAMP BRACKET. 

The illustration represents a simple and durable 
lamp bracket patented 
by .Jam es E. Bean, 
read ily attached to and 
removed from a bicycle 
without disconnecting 
the lamp and the 
bracket. The improve­
ment is being intro­
duced by United States 
Manufacturing Com­
pany, Fond du Lac, 
Wis. In the illustra­
tion, B represents the 
bracket, w hich is held 

i in place by a strong 
L-__ ...... O"C: ___ -L:......JlL..---3I spring catch at its lower 

THE UNITED STATES DETACH- end, but may be readil y  
ABLE LAMP BRACKET. removed, leaving only 

the small clip, A, at­
tached under the axle nut. The catch is  very strong, 
and may be made as tight as the user desires, so that 
it will never shake off or get loose. 

. ,  . . .  
Treasure Ho use. l u  New York. 

" If the New York dry goods district should be de­
stroyed to-night." said a business man to a representa­
tive of the Sun, " every great insuran ce com pan y in 
the world would fail" Doubtless there is  some exag­
geration in such an opinion, but there are $900, 000,000 
worth of insurable goods in t.he comparatively small 
down-town area know n  as the dry goods district, to say 
nothing of buildings, furniture, and fixtures. London 
and perhaps PSI.ris are the only other cities in the world 
that equal New York as treasure houses of manufac­
tured goods. 

A single wholesale and retail house in the fashion­
able shopping district of Broad way contains $11,000, 000 
worth of !'toods. Another h ouse in Twenty-third Street 
contains $6,000,000 worth. There m ust he scores of busi­
ness houst:s containing from $1,000,000 to $5.000,000 
worth of goods. The goods stored in t h ree or four busi­
ness districts would m�re than pay the n ational debt. 
The goods in the great clothing djtltrict run up into the 
h undreds of millions. The little jewelry district down­
town is one of the richest urban areas in the worM. 
Sil verware, gold, and j e wels valued at hundreds oC 
millions are stored in the district centered ahout Union 
Square. The samples of a !'lingle hat house brought at 
auction in a recent year '70,000 . Some of the most 
precious articles in proportion to bulk are stored in the 
drug and chemical and perfumery houses in the region 
south of Fulton Street and east of William. The book 
publishing district, now stringing itself alon� from As­
tor Place to Twenty-fifth Street, is stocked with man y 
million dollars' worth of books. Single buildings with 
their contents and the land they occupy are worth 
more than the assessed value of many a rural county 
in this State. 

. . . - . 
New York Section of the American Chemical 

SocletT· 

The regular monthly meeting of the Chemical So­
ciety will be held on Friday. February 7, at 8:30 P. M ., 
in th e chemical lecture room of the College of the City 
of New York. The usual informal dinner will precede 
the meeting and will be at the Hotel Bartholdi, Broad­
way and Twenty-third Street, at 6:30 o'clock. 

[FEBR U ARY 8, 1 896. 
American 'rrade In Venezuela. 

If an y appreciable increase in the imports from the 
United States into Venezuela is perceptible, it is sim ply 
d ue to recent and better facilities for the distribution 
of merchandi8e, and is confined to such a rticles as 
h eretofore imported-flour, lard, hams, kerosene, 
" blended " butter, lumber. some kinds of h ardware, 
common glassware, etc. ; but the essential feature of 
our trade-the general introduction of our manufac­
tured goods-is still wanting. 

The stereotyped complaints about the independence 
of our manufacturers at first impels the belief that 
they do not want thiL .1.atJn-American trade, but I am 
begin ning no douht the sincerity and validity of this 
criticism, invariably ad vanced by foreign m erchants 
having their chief houses in Europe, and controlling 
nearly all branches of trade. If my suspicions are 
well founded, these statements are made to deceive 
the small native merchant and com pel the purchase of 
such goods as it tuay be to the iLterest of the foreigner 
to further, whiCH al most invariably means E uropean. 
His present control of the market enables him to dic­
tate both the place whence and the kind of goods he 
will import and sell, without reg'ard to native taste, 
which , thus far, he has cultivated in one direction. 
Until sOllie purely American h ouses are established in 
Venezuela, aided by a friendly native sympathy and 
sentiment, we cannot hope to make great inroads in 
the sale of manufactured goods. 

An important item of importation is fine table but­
ter, which is now almost wholly supplied by Denmark, 
and costs, delivered at Hamburg, about 30 cents, put 
U9 in tin cans of one-half pound and u p ward, her­
metically sealed. I am convinced if some dairy near 
New York were to make an effort to secure part of this 
trade. it would prove successful and profitable. Ameri­
can butter as at present packed-with no view to its 
preservation in this climate-is j ustly in bad odor. To 
obtain the trade of an an,icle  of such universal con­
s u m ption, is at least a good subject for investigation. 

Until within three or four years. comparatI vely lit­
tle cutlery was imported from the U nUed States. Since 
then some i m provement is visi ble, and it is within th e 
power of our manufacturers to increase their sales in 
this line. 

The largest native dealer in cutlery and hardware 
sho wed me through his warehouse. explaining the 
needs of the trade anci wh erein Germans, English, and 
Americans excelled, and expres�ed an earnest desire to 
make closer connections with A merican m anufacturers. 
and his ' willingness to send them sam ples of various 
goods. believing that when once th oroughly acquainted 
with Venezuelan trade our people could obtain a greater 
share than they h ave at preRent secured. This opinion 
I fully share. 

In brief. we have made a beginning in the sale of 
kni ves, forks, hatchets, axes, h'am m ers, and files (the 
latter preferred to all others), wh ile crowbars, shovel!', 
spades, hoes, scissors, etc. , are almost exclusively pur­
chased in England and German y, in addition to 
everything bought in the United States. 

The machete, of which tens of th ousands are sold 
ann ually. are all bought .i n England. The m achete is 
simply a very lar�e and broad knife, slightly varying 
in I:lize, but usually about 18 to 22 inehes long and 2 to 
3 inches broad, with which the Lati n-American callnot 
di!lpense, and which he applies to more uses than one 
can conceive. 

VENEZUELAN MANUFACTURES. 
Venez uela is solely an agricultural country. Its fac­

tories are few, often of the crudest kind and devoted to 
th e manufacture of  the most pressing native wants, 
such as !lole leather, soap, candle!', matches, cigarettes, 
rum. natiye shoes (alpargatas), h at.s, and sUg'ar. 

The manufacture of sole leather seems to have ac­
quired an i m petus and support, for which its lar!'te 
consum ption and the high duty thereon seems respon­
sible . .  Puerto Cabello supports two tanneries, one 
electric. the oth er employing the usual improved 
method s .  Th€l output of the latter is about 27.800 
poundN per week, w ith the prospect of the plant behlg 
enlarged and the output increased . French and Eng­
lish machinery is employed . I am not aware of any 
tannery in the conntry manufact uring uppers. As 
Venezuela exports large quantit ies of goat and deer 
skins and hides, suitable for uppers, the suggestion is 
made that it migh t prove profitable if some large tan­
nery in thp. United States would establish a branch in 
this country for this purpose, �ith American machin­
ery and conducted on Am erican principles . The duty 
on manufactured leatber being $4 per kilogramme (2' 2 
pounds), and on the unmanufactured 50 cents per ki lo· 
gramme, the poor people are practically debarred from 
its general use, and confine themRelves, for ordinary 
wear, to the na.tive alpargata, a m odified scriptural 

sandal composed of a solid piece of sole leather, shaped 
for the foot, with a woven cotton upper, havi ng an 
outlet for the big toe, a piece of similar material se­
cured to the leather heel, and then passed over and 
fastened to the upper part of the heel of the foot. 

The importation of sugar being prohibited, aU large 
cane plantations have thei r sugar mills, w ith more or 
less advanced processes for placing the product on the 
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market, but no refinery exists in Venezuela, and all forest, coffee, cocoa, and copper districts in the repu b­
sUg"ar sold ranges trom a very dark to a light brown. lic. The mouth of the river is 12 miles from this port, 

Soap is made from native cocoanut oil, and candles and will be navigated for a distance of about SO miles 
from stearin i mported from Europe. Both industries and then connected with San Felipe �the storehouse 
are not only among the most profitable, but also of the and distributing point of that district) by a substantial 
greatest magnitude in Venezuela, the high duty giving tram way of about 25 miles. Being the only distinctive 
them a monopoly in the common grade of these arti- American enterprise in this district, other than the 
c1es. Fancy and fine perfumed soap is not man ufac- electric plant, I am happy to report that I believe this 
tured. is an actuality and not a syndicate myth. The com-

Rum and cigarettes are made from native products. pany has now three small steamers, with apparatus, 
Tobacco of excellent q uality is gro wn and employed in at work clearing the river of obstructiolJs. It is backed 
the manufacture of the latter, together with consider- I by well k nown New York capitalists. 
able Cuban tobacco. Both industries seem to have MINERALS AND WOODS. 
reached a profitable base. 

The alpargata (shoe) is man u factured. or rather put 
together, by numerous small factories, the woven cot­
ton being usually purchased from the large factory in 
Valencia which makes a specialty of this article. 

Tradition is that many rich gold and silver mines, 
worked both by the old Indians and Spaniards. exist 
in this consular district, not over 50 miles from Puerto 
Cabello. Fine and valuable specimens of both metals 
are constan tly found, but no systematic efforts have 

TARIFF. heretofore been made to explore the country. Within 
The tariff of the cou ntry is divided into nin e classes. the pa�t three months, some of the American capital­

Duty is ch arged on the gross weight. A package of ists connected with the Yaracuy Navigation Company 
merchandise contai ning any artiele belonging to a have sent out a num ber of New York mining engineers, 
higher class pays duty on the whole as of that class. who are at present prospecting the country. As they 

BANKING FACILITIES. have not yet returued and no reports have been re-

The want of ban king facilities is often keen ly feU. ceived, I am unable at this time to in form the depart­
The two banks of Caracas and that of Maracaibo are ment what success, if any, has attended th eir search. 
the only institutions of the kind in the country, and This section of the country is noted for its prod uc­

with agencies limited as to the places and transactions, tive copper mines. The Quebrada Compan y (English) 

have, under prudent managemen t, proved very profit- operating those at Aroa have recently sh u t  down 

able and beneficial to the business interests of the mines and .!'melter owing to th e great depression in 
cou ntry. The want of such institutions in agricultural the copper market. The quality of the ore prod uced 
districts is generally recognized and deplored, and I is eqnaled by few m ines in the world. 
can suggest no more profitable undertaking than one The Quebrada Railroad, built by the same <'om pany, 
of this character, based on large capital and com mer- for the purpose of transporting their product to the 
cial standing. Large planters often require ready c.oast,

. 
is sti l l  in operation in conj unc�ion wi th its lea:ed 

money to carry on their operations, and are compelled hnes-the Great Southwe�t?rn RaI�oad-con nectmg 

to resort either to the large merchant or usurer. In the large town. 
of BarqUl�l meto WIth the coast of 

either case, he pays a rate of interest seldom less than I Tucacas (105 unle!! of road m all). 
12 per cent, and not unusually 18 per cent per annum. Phosphates, �lmost pure, are foun� near. the coast, 
If he deals with the former, he may be expected to not far fro� thIS port, and only awaIt a hIgher mar-
purchase his supplies from h im, paying a large profit ket and capI tal to develop. . . .  . 
on the sale. The planter's paper and collateral are .

Th� forest� th ro��hout the IllterlOr III t�IS consular 
unquestioned. dIstrIct consIst mamly of  ha�d. fancy. <,abmet woods, 

Often strangers with the best bills of credit find them- such as mahogan�. ebo n y, lIgnum VItal. cedar,
. 

green 
selyes remote from these lemtimate institutl' d heart, etc. , and WIll no doubt soon become an I mpor-

,,� ons an 
·t f t · f th . 

are forced to submit to such a rate of exchange as the tant I Ellll 0 expor " III consequence 0 e operatIOns 
merchant may exact. . of the Yaracuy Navi gation Company. 

Attempts have, at various times, been made to obtain PUERTO CABELLO. 
banking concessions, but always accom panied with The population of Puerto Cabello is now about 
such conditions as to make their denial necessary and 12, 000, but as this is the largElst port of -entry in the 
imperative. country, nElxt to La Guayra, the magnitude of its 

American capital invested in banks would be as safe bu siness cannot be m easured by its population. On 
and secure as at home. An American bank and the other hand,  it  is one of the most metropolitan 
American business houses are the only factors that will towns in the country and is an attractive place, com­
loosen the gri p of European exporters. paratively speaking, containing four pretty parks and 

FINANCE AND CURRENCY. 

All values in this country are based on gold-gold of 
all nations bei ng current as a commodity. Silver of 
other countries is forbidden circulation, but that of 
Venezuela is on a parity with its gold and is accepted 
in payment of all dues, public and private, without 
loss. This is due to the fact that, at present, no silver 
is coined and never nas been, in excess of th e govern­
ment's ability to redeem it in gold. It is generally un­
derstood that were this limit of abi lity passed, t h e  
same conditions would exist h ere t h a t  prevail i n  all 
other South A merican republics, namely, silver would 
be at a large discount, and the poorer classes would 
mffer in the payment of their d ues. Venezuela is, 
therefore, proud of the standing its silver coin has 
among the nations of the world . 

The last Congress prohi bited the emission of paper 
money by the government . The paper money in cir­
culation is that of the banks at Caracas and Maracaibo, 
the only institutions authorized to issue paper money. 
For this money t h e  govern ment is in no wise respon­
sible its acceptanee not being compulsory, and it cir­
culates only on the credit and integrity of the banks 
and in their own vicinity. Its issue is very limited. 

INLAND TRANSPORTATION. 

a theater, excellent water and watp.rworks. clean 
streets for a place without sewerage, pleasant d well­
ings, and handsome storehouses. Tracks are now 
being laid for a street tram way, with the obj!:'ct of 
transporting freight only from the warehouses of the 
merchants to the wharf, and not intended for passen­
ger service. 

The heat here is greatly tempered by the plea.."ant 
sea breezes that prevail during the day and evening 
and the mountain breezes at night, making the 
mornings and nights pleasant as a general thing 
throughout the year. 

Puerto Cabello has the reputation of being an un­
h ealth y place, and is so indicated in all epcyclopedia!l. 
This possibly originated in an epidemic of yellow fever 
confined to some ships in the harbor about the year 
1876, during which most of the ships lost nearly all 
their crews. The fever did not, bowever, spread to 
the town, and was brought here by these shi ps. Since 
then no epidemic or even an .approach to one has ap­
peared, either in town or harbor, and the uncorrected 
statement does gross injustice- to the town. My own 
residence here enables me to contradict this generally 
accepted foreign opinion. 

COST OF LIVING, WAGES, ETC. 

The poorer classes of Venezuelans live mainly on 
fish and fruit!'. The few articles of manufactured 

Though this is an agricultural country, the n ative 
seems devoted to raising coffee, cocoa, and like pro­
d ncts to the almost total neglect of good vegetables. 
Hence, we often see the peculiar spectacle of im ported 
vegetables in a country that could with proper man­
agement export them. 

Incandescent light is furnished at very cheap rates. 
SAMUEL PROSKAUER, Consul. 

Puerto Cabello, September, 1895. 
• • • • • 

Train Detentlon8. 

At the December meeting of tbe New York Rail­
road Club the subject of the cause of train detentions 
was discussed. The discussion was opened by Mr. 
C. M. Mendenhall, of the Penn!'ylvania Railroad, who 
had compiled the following table : 

CAUSES OF PASSENGER 'l'RAIN DETENTION. 

89'3 per cent . . . . . . . . . . . . .. . . . .  . .  . .  Traffic. 
1 Arbitrary. 

Operation. 
r Hot journals . . . . 33 per cent. 

I Hot eccentrics . . 3 " 

Steam failures . . 24 " 
Broke failures . .  13 .. 

I TaL: 19 water. . .  5 .. 
rEngines. 55 per cent. i Cou. ers, } 

Markers, J 
. I �U��o��'at, 5 

10'7 per cent equip- -
lMiscellaneous . . 17 

ment. . . . . . . . . . . . .  100 

I r Hot journals . . . .  48 

I Brakes . . . . . . . 38 

l Steam heat. . . .  4 
Cars, 45 per ceut .. .. i Parting. . .  . . . . .  5 

I Miscellaneous .� 
l 100 

This, it will be observed, refers to passenger tre ins 
only, and Mr. Mendenhall explained that it doe!' not 
represent all causes of detention, although we su ppose 
it represents all cases of which he had records avail­
able. For exam ple, under the head of Miscellaneous 
is a considerable group of detentions which could not 
well be classified, there being so few of them. H e  as­
sumes one m i n ute as the minimum delay ; that is, h e  
means by " late " within o n e  min ute o f  schedule time, 
and he believes tbat, if the records a.re carefully 
examined, it will be found that 34 per cent of pass!:'nger 
trai ns will arri ve late at their destination. This, of 
course, will vary in different months of the year. The 
passenger sched ules are generally so slow t hat more or 
less time lost can be made up, more in summer and 
less in winter. He was not able to gi ve th e relative 
n um ber of detentions under the headings Arbitrary, 
Traffic and Operation, but the total of these three 
cla!'ses he has found to be about 89 'S per cent of all  
detentions. Thieo leaves 10'7 per ct'nt d ue to !:'quip_ 
ment, and of the equipment failures 55 per cent is due 
to engines and 45 per cent to cars.. The further analy­
sis of the causes is shown in the table.-Railroad Ga-
zEltte. 

• I .  I .  
Typewriter Ink8. 

Tak e petrolatum of hig"h boiling point, melt it on a 
water bath or slow fire, and incorporate by const.a.nt 
stirring as m uch lam pblack or powdered dropblack as 
it will take up withont becom ing granular. If the fat 
remains in excess, the print is liable to h a\"e a grep.sy 
outline; if the color is in excess, the print will not be 
clear. Remove the mixture from the fire, and while 
it is cooling mix eq ual parts of petroleum, benzi ne, 
and rectified oil of turpentine, in which d issolve the 
fatty ink, introduced i n  small portions by constant agi­
tation. The volatile solvents should be in such quan­
tity that the fluid ink is of the consistence of fresh 
oil paint. Apply the ink, after agitation. by means of 
a soft brush, and rub it well into the interstices of the 
ri bbon with a toothbrush. Hardly an y ink sh ould re­
main visi ble on the snrface. For colored inks use 
Prussian blue, red lead, et<'. , and especially the ani· 
line colors. For black try the following : 

Aniline black. . . . . . . . . . . . .  . . . .  . . .  .. . .  . . .  .. . .  . .. . .  . .  . .  . . � oz. 
Alcohol . . .  . . . . .  . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  15 ft. oz. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 15 ft. oz. 

Di!ll!olve the aniline black in the alcohol, a.nd add 
the glycerine. Ink as before. 

TYPEWRITER COPYING INK. Until some few years ago, Venezuela was without a 
railroad. Now, not onlv are the ports of La Guayra 
and Puerto Cabello connected with Caracas by rail, 
but Barquisimeto and other places with the coast in 
like manner, while many railroad " concessions " for 
the development of the remote interior seem to h ave 
acquired new life. If any of the man y rumors are to 
be believed, Venezuela mu�t soon enter upon a rapid 
development of its best, but heretofore nej:dected, ter­
ritory. 

goods used by them are confined to the most pressing Transparent soap. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1 oz. 
Glycerine. .  . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  4 ft. oz. 

San Felipe will, at an early date, be connected with 
Puerto Cabello by It line of small steamers and a sub­
stantial " tramway, " affording un precedented facilities 
for exporting the products of that section of the coun� 
try and distributing the i mports, with a certainty, 
safety, and rapidity h eretofore unattained. 

The Yarac uy Navigation Company, chartered in the 
State of Ne w Jersey. with its main business office in 
th!:' city of New York. has secured control of a Vene­
zuelan concession to colon ize an d na vlgate t he Yaracuy 
River, a waterway running through one of the richest 

wants and of the commonest grade�. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 ft. oz. 
Rent is exceedingly high. An ordinary pleasant Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 ft. oz. 

d welling costs from $60 to $80 per month, and what is Aniline dye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sufficient. 
termed a handsome house rents for from $100 to $120 Dissolve the soap in the water and glycerine, with 
per month. A house renting for $30 per mont,h would the aid (If h eat; d i�solve the aniline in the alcohol, and 
be l ocated in an undesirable, often in an unenviable. mix the two solutions. If the ink is too soft, add 
quarter of the town. and shabby both in exterior and more soap.-T. L. L. 
interior appearance. The luxury our poor :enjoy in • , • • • 
the way of small, neat, and cheap houses or apart- Gei8 a Medal Cor Speed. 

ments is unknown in this country. Engineer William Tunkey, who pulled the Lake 
Table board, with which a foreigner must be content, Shore's record·breaking train from Erie to Buffalo last 

and to which the better class native is  accustomed, October, h a s  j u st been given an elaborate silver medal 
costs $35 (United States gold) per month. Flour that by W. K. Vanderbilt and W. Seward Webb. Mr. 
sells for $2.50 and $S per barrel at home costs $10 to Tunkey's ability as an en gineer saved this trial of 
$11 gold at th e ports and often t wice as much and speed from heing a failure, for when the train reached 
more in the interior towns. Eggs are 40 to 60 cents per Erie it !'eemed irretrievably behind the sched uled t ime, 
dozen ; potatoes, 8 cents per pou n d ; meat, 15 to SO and Mr. Tunkey's quick work saved th e day. The 
cents per pound ; sug-ar, 16 to 20 cents per pound; and I medal g"iven to Mr. Tunkey is of solid silver, weighg 
aU other imported and native products in proportion. .1early two· pounds, and is a work of art. 
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T·RE HARLE. RIVER DRAWlIRIDGE AND TRE PARK 

A VENUE I.PROVEIlENT IN NEW YORK CITY. 

New York City possesses within its limits, on Man­
hattan Island, a single large railroad station, known 
as the Grand Central Depot. Into this depot the cars 
of practically three lines of railroad run down from the 
Harlem River to Forty-second Street. 
a distance of nearly five miles. This 
distance has for a long time been trav­
ersed partly through outs, partly 
through a tunnel and partly on a ma­
wnry viaduct. The upper part of 
Park A venue, from l06th Street to 
the ri ver, which is really a continu­
ation of Fourth Avenue, is now being 
improved by the removal of the via­
duct and cuts, and the su bstitu tion 
therefor of an elevated steel struc­
ture, on wh ich four tracks will be car­
ried. The effect of this will be to 
thro w open the st.reet below to the 
public, leaving a width of 140 feet un­
obstructed except by the th ree rows 
of columns of the overhead structure. 
We have already illustrated the oper­
ation of the construction of this ele­
vated way, which is now rapidl y ap­
proaching completion. 

J c itutific �mtricau. 
consist each o f  eight bars o f  steel 10 inches by 1% 
incbes, representing in the aggregate a cross section 
of nearly a square foot of steel. One could easil y go 
through the whole structure and quote the dimen­
sions, but we are merely givi ng enough to afford an 
idea of its great size . The floor of the bridge, which 

l FEBRUARY 8, 1896. 
representing the bridge, especially in the one showing 
the center bearing. Of course, only the outer drum 
can be seen. The drums are stayed together by six­
teen radial lattice struts, and the rollers, although 
journaled, so th at they appear to be wheels, really act 
as true rollers in the operation of the bridge. On top 

of the drums is a series of eight steel 
beams, parallel and of varying length, 
representing chords of the circle of 
the drum . and on tb ese beams the 
dra.w span, when open, is carried, so 
th at there are provided th irty-two 
bearing points on the two dru ms, for 
this set of girders and for the draw 
span. All th is is cl early shown in 
the vie w  of the bridge and in the 
small view of the bearing. Th e drums 
are 6 feet high. 

Merely to keep the bridge bearing in 
position, a center pivot casting is sup­
plied, bl1t the entire weight of the 
draw �pan, w hen open, comes u pon 
the rol1ers. The center cast ing will 
have absol utely no work to do in car­
rying weight. The bridge is t urned 
by steam, the engine house being sit­
uated above the tracks within the 
central tower o f  the structure. H ere 
are installed two osci l lating', double 
cylinder engines ma.de by Edward � & 
Company, of New York. The cylin­
ders are 10 i nches in diameter and have 
7 inches stroke. 

A high level bridge is now almost 
com pleted over the river, which bridge 
is practically the largest railway 
dra wbridge in the world and one of 
the very few four track structures in 
existence. Our illustrations s h o w 
the present aspect of t.he improve­
ments and of the bridge itselI. 

The viad uct is a steel structure car- THE DRUMS ROLLERS AND GIRDERS UNDER DRAW SPAN ' HARLEM lIRIDGE. 

The weight of the draw span is 
only partly taken up by the central 
bearings w h e n  it is closed. For 
each end there are levers arrauged 

ried on three rows of columns, each 
row supporting a longi tudinal plate girder 7 feet 2 
inches deep, % inch steel being used for the side and 
/ .. for the center girders, the theory of construction 
being, of course, that the center girder sustains dou­
ble the weight of the lateral ones. The 8pace be­
tween the girders is bridged over by New York Cen­
tl al solid 1100r system of cross trussing, which con­
sists practically in a series of three-sided 
box girders covering the entire space, the 
longitUd inal axis running across the struc­
tl1re. These act at once as roof, floor, tru8S 
and sleepers, and on them the rails will be 
laid_ Drainage and leader pipes carry off 
the water, so that the street beneath the 
elevated way will be practically roofed over. 
This portion of the work is supplied by the 
Elmira Bridge Company, of Elmira, New 
York. 

The small cut shows the full construction 
adopted on the viaduct. The high level 
bridge is the most impres!!ive part of the 
improvements, and has the following gen­
eral dimensions and features : 0 n t h e 
north ilhere are two bridge spans, tbe one 
farthest north being 181 feet 4)4 inches and 
the next 185 feet 4� inches, these trusses being re­
spectivel y  26 feet 3� inches and 30 feet 10% inches 
h igh. The draw span, measured from center to cen­
ter, has a length of 389 feet, its length over all being 
about 400 feet. Its breadth is 58 feet 6 i nches from 
center to center of the outside trusses, being carried by 
three trusses, one central and liWO lateral ones, the 
center one being the h e  a v i e  s t. 
These trusses provide two clear 
ways across the bridge, each 26 
feet wide, and in each of the track­
ways are two tracks. At the cen­
ter the draw spa.n is 6i feet high 
and at the ends 25 feet, all meas· 
urements being taken from center 
to center. 

The 121 foot span weighs 475 
tons and th e 185 foot span 850 tons, 
wh ile the great draw span weighs 
2,500 tons. It is of the pinned truss 
construction, and some idea of i ts 
dimenRions may be obtained from 
the fact that the principal top pin 
of the hip, next to the tower, is 11 
inches in diameter, while the bot­
tom pin of the center truss next the 
tower is 12 inches in diameter. 
These pins are all steam forgings, 
t u rned u p  to I'hape. Other dimen­
" ions are worth citation. 

is carried directly by tbe bottom chords, is of the same 
solid floor system af> th at used in the elevated way, the 
troughs being 18 inches deep. The rails are laid di· 
rectly on th is floor. 

'rhe draw span of the bridge is carried on two con­
centric drums 4 feet apart , the outer one bei ng 54 feet 
in diameter, the inner one 46 feet in diameter. Under 

TRE CONSTRUCTION OF THE ELEVATED WAY. 

each of these drums is a circle of seventy-two cast 
steel rollers turned to a perfectly true conical align­
ment, the outer rollers being 24 inches in diameter, 
the i nner ones 20iw inches in diameter, and both being 
10� inches face. The entire weight of the draw span 
wh en open rests upon these 144 rollers. The outer circle 
of rollers can be seen very .clearly in the different cuts 

somewhat like toggle joint s, which 
are operated from th e center tower by steam power. 
When clol>ed the levers are drawn together so as to 
take part of t he we:/Zht of the ends, so that when 
the draw span is closed and the bridge . is ready for 
the passage of trains the draw span acts partly as 
two through t.russes and partly as two cantilever 
arms. When the draw span is to be opened, the 

levers are moved so as to give 3 incllPs 
clearance for the ends of the bridge. This 
is not all that is  needed. r;rhe ends of t h e  

rails h ave also to be swung u J.>ward to 
clear the alignment chairs used to secure II. 
perfect joint for the passage of trains. 

The reverse of these operations is carried 
out when the span is closed. A masonry 
structure is shown at the end of the via­
duct, where it meets the bridge. This rep­
resents arch itecturally a stone abl1tment, 
b u t  really it  is of little utility, hav ing 
been placed there almost entirely for archi­
tectural reasons. 

The draw span rollers and approaches 
were built by thl! King Iron Bridge Man · 
u facturing Company, of Cleveland and 
New York_ Our thanks are d l1 e  to 

them for cou rtesies received in connection with 
this article. 

. ' . . . 
Waterp roofing Brlek and Sandstone. 

A number of expe ri ments were recently made to as· 
certain the len�th of t ime that brick and sandston e  
are rendered waterproof o r  protected b y  oil. The 

t.hree oils used were linseed oil, 
boiled linseed, and crude mineral 
oil. The amount of oil and water 
taken up by the sandstone was very 
much less than that absorbed by 
the brick, although th e area of t,he 
sandstone cube was much greater. 
Equal amounts of the raw and 
boiled oil were absorbed. The 
minerlll oil, however, was taken up 
in much greater ql1antities by both 
brick and sandstone. By the end 
of twelve months th e - mineral oi l 
evaporated from the b ricks, but 
such was not the case when the 
other oils were used. After an ex­
posure of four years th e bricks 
practically retained al l their oil, 
inasm uch as they had not lost any 
of their weight, and were also near­
ly im perviol1s to m oisture. It was 
noticeable that the sand�tolle cubes 
treated with l in�eed oil returned to 
their original weights, but do not 
appeal' to h ave lost th e bent'fieial 
effect of the oils. bei ng al;;o practi­
cally waterproof.-Mining and Sci­
entific Press. 

• • •  

The bottom chord of the bridge, 
which chord has a dou ble role to 
flll-acting at once as a trl1SS memo 
ber when the bridge is open and 
also as a girder between the succes­
sive panel points, to supJ.>ort the 
weight of passing t.rains-is 48 
inches deep. The tension mem­
bers, extending from the top of the 
tower to the hips of the girders, NEW ELEVATED ROADWAY ON PARK AVENUE AND PRESENT TEMPORARY TUcx, 

As speaking tubes do not work on 
the English war ships owing to the 
rattling of the machinery, the Ad · 
miralty will try telephones. 
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A (Jostly Patent. 

One of the Paige typesetting machine patents, re­
cently issued, " breaks the record " in the history of the 
patent business for the great bulk and complexity of 
the patent itself and the intricacy of the machine it 
covers. It is said that over a million dollars was ex­
pended on the machine before the construction of the 
first one was completed. It has no less than 18,000 
separate parts, and does the setting, j ustifying, and dis­
tributing of type in a way which would be satisfactory 
were it not for the cost and complexity of the machine. 
In the development of this invention Mark Twain is 
reported to havt: invested nearly $250,000. 

The first application filed for a patent on it contained 
204 sheets of dra wings, having over 1, 000 separate views. 
Duri ng the eight years the case was pending in the 
office before allowance, the number of sheets was reo 
d uced to 163. When it is remembered that the majorit,\' 
of patents have only a single sheet of drawings, and 
that to req uire as many as ten sheets is an exception. 
the magnitude of the invention can be understood. 
The fees charged by the Patent Office are uniform for 
all cases, no matter how complex or how simple-$15 
on filing the case and $20 additional on allowance of 
the patent. 

When this case was filed it was turned over to an ex­
aminer who received a salary of $1,800, and he spent 
six weeks in studymg the case bE"fore being able to 
take the first action. The entire specification was twice 
rewritten, each time by a different attorney. How 
lU uch this cost the inven tor is  not known, but it  is safe 
to s:ty' that the Patent Office lost heavily. It is esti­
mated that i t.  consumed about $1. 000 worth of tbe time 
of the various Patent Office officials before maturing 
into a patent, and when issued the usual rule had to 
be followed of preparing copies for sale at the regu­
lation price. 

The large number of sheets of drawings had to be 
photo· lithographed and the entire body of tbe specifi­
cations and claims �et IlP in type, costing for the first 
edition. as estimated by the ordinary rules, a few cents 
over $6 a copy. These copies were sold to the public 
at the usual price until the first edition was t:xhausted, 
when the Patent Office stopped the issue. A great 
wany people ordered copies of this patent out of curi­
osity. 

� ( itutifi( jmtti(lu. 
A VENTILATOR FOR TELEPHONE CABINETS. 

Telephone cabinets are so arranged as to smother 
sounds, as well as those who remai n  in them. In order 
that the conversation, which is to be carried on in a 
loud voice, 'shall not be heard outside, no provision is 
made fol' the least venti lation. It is well known how 
d ifficult. it someti mes is in Paris to obtain comwuni-

IIENIER'S VENTILATOR FOR TELEPHONE CABINETS. 

cations, and it is a genuine punishment when it be­
comes necessary to remain ten minutes in one of these 
silk padded boxes. 

We recognize the fact that the question is quite a 
delicate one ; for, on the one hand, althongh for many 
reasons it is necessary to assure the ventilation of 
the cabinet, it is also indispensable to guarantee the 
secrets of conversation in  an absolute manner, as it 

• ' . • often has reference to important family or bnsiness 
A TRANSPORTED CALIFORNIA " GREAT 'rnEF,." matters in which those interested shonld alone take 

Thll accompanyi ng illustration shows the great tree part. So we think it well to make known to those 
General Noble (named after General Noble, late Sec· whom the question inte l·ests a simple and ingenious 
retary of the Interior) as it now stands in the mall arrangement devised by M r. H. Menier and applied 
at Washington, D. C. ,  between the Agricultural De- for some months past in h is offices. 
partment build ing and the SUlith!'onian Institutio.:J, In the top of the cabinet there is formed a wide 
which is shown in the d istance. Among the m ulti aperture over which is placed a box open at the top 
tudi nous marvels of nature, none surpass in majesty . and bottom. In the latter are arrang-ed, one above 

the other, a series of boards, of the same size as the 
box, resting upon ledges and covered with cloth. In 
the center of each of these there is a wide square 
aperture. Other and smaller boards, likewise covered 
with cloth, but supported by cords attached to the 
sides of the box, are interposed between the first. This 
obstructive arrangement gives the air a wide circula­
tion, and, as proved by experience, completely annuls 
vibrations. In order to assure himself of this latter 
condition, M;r. Menier installed one of these appara­
tus over an aperture formed in a wall separatin� two 

rooms, and found that two persons standing at the 
distance of three feet on each side could not converse, 
even in a loud voice. 

This arrangement therefore completely solves, at 
sl ight expense, the double problem of ventilation and 
the smothering of sound. 

We are indebted to La Nature for the illustration 
and article. 

• • • • • 
Discoveries In Sooth Kossla. 

Onr Odessa correspondent tells us that the curator 
of the St. Petersburg Imperial Archmological Com­
mittee, Mr. Gosh kevitch, has made SOI D Il  archmologi­
(�al d iscoveries along the banks of the Dnieper (Borys­
thenes) and the Bug (Hypanis). Opposite the village 
of Kisliakovka are the ruins of the an('ient town of 
Olbia, descri bed by Herodotus as surrounded by a wall 
with many towers, and distinguished for its extensive 
trade and its civilization. The rampal·ts and inner 
parts are well preserved, and terra cotta figures with 
subjects from domestic life, pottery, and small vess('ls 
are continually being d iscovered by the villagers. 
'l'he n umber of ancient !'ites discovered bv M I'. Gosh­
kevitch is 15. Each is sit uated on the st�ep ban k of 
the river, which forms a natural defense against sur­
prise attacks, and the other three sides are surrounded 
by ramparts in a good state of preservation, with the 
ruins of d welling places within the walls. At Pro past­
lloe, on the edge of the ravine of the same name, many 
ancient Greek vessels were found, and both here and 
on the banks of the Bug were found pieces of money 
of the t ime of Emperor Theodosius the Great. who 
reigned near the end of the fourth century. In the 
village (\f Kisliakovka evident traces were discovered 
of an ancient Greek settlement, and the curator dis­
covered a head of a statue. The peasants a short time 
a!,:o unearthed a splendid Greek statue, but, being 
ignorant of its value, they destroYE"d it, a.Jth ough they 
sell to the tirst buyer the coin!> they find at the ancient 
site of Olbia, and many private persons in  those parts 
have splendid numisllJatic collections of the Scythian 
and other periods. 

In a tumulus near the well· known Borysthenian 
burying ground was found a vault-like chamber, faced 

with oak blocks, and a tioor made 
white with cement or lime. A skel­
eton was lying on a stone slab with 
extended arm bones and on the 
wrist a bracelet of pure gold. 
Around the neck were four finely 
worked gold and amber necklaces, 
and at the hip bone was a kind of 
knife or sword. Thirty bone ar­
rows in a quiver, as well as a corytos 
or bow case, were near the skul l ,  
but the quiver crumbled away {)n 
exposure to the air. The skeleton 
crumbled to dust 011 bein� touched. 
Mr. Goshkevitch th inks it belongs 
to the Scythian period. In a ravine 
ol>ening up into the valley of the 
Borysthenes (Dnieper) a consider· 
able number of mammoth bones 
were d iscovered. 

'l'he curator has brought a way to 
the Kherson Museum a massi ve 
piece of statuary having on i ts two 
sides crosses and cypress lea ves, as 
well as a bunch of .. prisob." This 
work is believed to belong to the 
period when the Genoese colonies 
were flourishing on the shores of 
the Black Sea. -London Times. 

... . .. 
E l v l n d  A IIt ,· n p .  

Elvind  Astrup, who was Lieut. 

and grandeur t.he great trees of 
Cal i fornia ; no such trees are found 
in allY other part of the world ; 
they were first d il;covered in 1852 
by a h nnter, Mr. A. T. Boyd, and 
at once attracted general atten­
tion, and attained.the widest celeb­
rity. The genus, a species of red­
w o o  d (Seq uoia gigantea), w a s  
named i n  honor of Sequoia (pro­
nounced Sequoyal), a Cherokee 
Indian of m ixed blood. This spe­

cimen was 26 feet in diameter at 
base, 81 feet 6 inches in circumfer­
ence and 300 feet in height, the 
section being taken about 20 feet 
from the ground ; although consid­
erably smaller than some others, it 
was found to be comparatively well 
preserved and symmetrical. It had 
to be hauled by �eams of sixteen 
mules each, on heavy trucks built 
for the purpose, a distance of sixty 
miles on a rough mountain road ; 
price paid for cutting, hauling' and 
delivering on cars was $7,500 ; sec­
tion was d i v i  d e d into forty-six 
smaller sections, some of t h e  s e 
pieces weighing over four tons ; it 
took eleven cars to transport it to 
Chicago, where it was exhibite ll at 
the Exposition ; total cost of haul­
ing and instal l i ng at the Exposition 
was $10,475. 87; the additional ex­
pense of placing it in its present 
position would probabl y' make a 
grand total of over $12, 000. As wi l l  
b e  !oleen b y  plan, t h e  interior diame· 
ter is about 13 feet, and average 
thickness about 20 inches : a cir­
cular iron staircase leads to plat­
form about 18 feet above; it has 
been roofed over and shingled w ith 
round butt shingles painted red ; 
four dormer windows light the in­
terior. Our engraving was made 
from a photograph taken specially 
for the SCIENTIFIC AMERICAN. A CALIFORNIA " GREAT TREE" IN WASHINGTON. 

Peary's companion on his fi1"8t trip 
a cross the i n land ice, and who was 
with Mr. Peary o n  his se('olld and 
th ird expeditions. st arted a few 
days before C h riHtmas for the pur­
pose of making a ski eXf'ursion in 
t h e  mountain!' of Nor way. Three 
weeks having elapsed, his friends 
became alarmed and sent a party 
to search for h im. A8trup was 
found frozen to death in th e Lille 
Elvedal Valley, in the Dovrefjeld 
Mountai ns. He did excellent work 
when with Mr. Peary and gave 
great promise of being an indepen­
dent Arctic explorer of note. 
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Experiments on tbe Polsonoos &etlon 01 
&cetylene.-

Thanks to the extreme kindness of M. Moissan, who 
has given me a sufficient amount of calcium carbide 
to prepare sev€-ral hundred liters of acetylenf', I have 
been able to make a series of com parat ive experiments, 
which I have the honor of presenting to the academy. 

I ('aused to be introduced into a mercury test glass, 
well dried, 400 grammes of carbide of calcium. A rub· 
ber cork pierced with two holes received a glasl' funnel 
with a cock in it and the other end a conducting tube, 
which carried the gas obtained by the flowing of water, 
through the glass retort. which allowed the regulation 
of the outflow ; when all the air had been forced out, 
and when the gas obtained burned without explosion, 
the acetylene was received in a gasometer (model of 
Dr. Saint-Martin). 

I successively titrated mixtures of acetylene, of air, 
and of oxygen, adding always 20 '8 of oxygen as in the 
atmospheric air. 

Mixture of 20 to 100. -1 caused a dog to breathe a 
mixture composed of 20 to 100 of acetylene ; the animal 
rfllllajned quiet ; the respiratory movements uecame 
larger i n  extent. At the end of 35 minutes, 44 c. c. of 
arterial blood was injected into the empty receiver of 
the mercury pump, and I extracted the gas which had 
been col lected over the mercu ry. in a little bell with a 
/!lass cock ; after the absorption of the carbonic acid 
by potash, the gaseous residue was in troduced into the 
fire damp indicator, whose receptacle had been filled 
with three q uarts of air, and the gaseous mixture was 
contai ned in the receptacle and in the entire length of 
the graduated tube. At the  first passage of the cur­
rent, we saw a very clear blue flame and a detonation 
was prod uced with a sharp sound ; the reduction was 
equal to 82 '4 divisions ar.d indicated a considerable 
volume of acetylene, which had been absorbed by the 
blood ; 1 c. c. of acetylene giving a reduction three 
t imes as large as that of carbonic oxide gives ; that is 
t.o say, 3 X 6 '6 = 19 '8 degrees in my fire dam p indi­
cator ; 100 c. c. of blood contained to c. c. of acety­
lene. 

J , ieutifi, �meti,a •• 

ELECTRIC IGNITERS :rOR GAS ENGINES. 

To the Editor of the SCIENTIFIC AMERICAN : 
Allow me to call your attention to the fact that the 

rotary spark arrangement, Figs. 3 and 4, in an article on 
.. Electric Igniters for Gas Engines," by George M. 
Hopkins, in your issue of January 11, is coyered by my 
patent No. 546,238, of September 10, 1895, which par­
ticularly describes and claims the eccentrically bored 
spindle. FRANK S. MEAD, 

Montreal, Canada. 
[The several devices illustrated in the article referred 

to are based on the principle of the ordinary electric 
igniter used in connection with burners for illumillat 
ing gas. These illustrations were given merely as !lUg­
gestions, leaving it to the reader to make the practi­
cal application. When this article was publillhed the 
writer did not know that there was in existence a 
patent for a device similar to one shown in the article. 

As Mr. Mead has called our attention to the simi­
larity existing between his device and that of one of 
tbe i llustrations, we reproduce some of the figures 
shown iu his patent. This igniter is arranged to give 
a strong spark from a current dt'rived from a battery, 
which insures the ignition of the explosive mixture at 
the proper time, and although no spark coil is shown 
in the circuit of the battery, we presume it was the 
intention to use a coil. 

As shown in Fig. 1. the cylinder of a gas or oil engine 
is provided with the usual jacket, the end of the  
cylinder being closed by a cylinder head. In the  
cylinder wall is mounted a rock shaft connected at  its 
outer end with a crank arm, as shown, or the shaft 
may be provided with a wheel receiving rotary motion 
from some revolving part of the engine. In the shaft 
is mounted eccentrically an electrode provided at its 
outer end with a cross bar on which presses the head 

M ixture of 40 to l00. -'.rhe oxygen of Passy contains 
90 to 100 of  the pure oxygen. In order to obtain a 
mixture of acetylene of 40 to 100. the calculation indi­
rated that it was neces�ary to add 55 liters of this gas. 
66 l iters of air, and 16'5 liters of oxygen, in order to 
prepare a mixture contain ing 79 of acetylene and 20 '8 
of oxygen. A dog who breathed this mixture, after 
havin/! presented a long period of agitat ion, circulated 
in its lungs 112 liters of the mixture. Suddenly, 51 
minutes after the commencement of the experiment, 
the animal extended its paws and died ; the heart had 
�topped ; we drew otl the blood into the lower vena JW-:S, 
cava ; it revealed in the fire damp indicator the pres-
ence of 20 c. c. of acetylene in too c. c .  of blood. 

Mixture of 79 to 100. -1 made a mixture of acetylene 
and oxygen in which cOlllbnstible gas replaced the 
nitrogen of the air. At the end, a dog caused to 
breathe  this mixture presented a continual agitation 

)lEAD'S ELECTRIC IGNITER POR GAS ENGINES. 

and very ample respiratory movements. EI�ven min· on the end of the spring-pressed rod carried by the 
utes afterward, we observed general convulsions ; 27 crank arm. On the end of the electrode within the 
winutes after the commencement, he extended his cylinder is secured a pointed �Ill, as indicated in Fig. 
paws, and there were sowe painful respiratory move·· 3, adapted to engage the pointed end of a fixed elec­
ments, which preceded death.  trode inserted in a sleeve held in the insulating bush-

This mixture of 79 to 100 was conducted into a bell ings in the cylinder head. On the upper end of the 
formed glass jar in which there was a guinea pig. In electrode is ",ecured a hand wheel to facilitate setting 
6 minutes the animal fell upon its flank ; had convul- the point in proper position relative to the point of the 
sions. fl uttering m ovements of the I imb 3 and of the arm of the movable electrode. A wire from an elec­
head. At the end of 39 minutes, we drew out the' ani- tric generator is connected with the adju!ltable elec­
mal, wbich rested flat on its flan k. SOlIJe minutes trode, and another wire from the generator is attach­
later the guinea pig raised itself and revived, but it ed to some part of the cylinder. 
died d uring the nigbt. It will be seen that when a rocking motion is given 

I concluded frow my experiments that the acetylene to the shaft by the crank arm, the spring-pressed head 
is poison('us when one employs a strong dose, if ad · engages the cross bar, causing the movable electrode to 
mi nistered in large doses between 40 to tOO and 79 to move in linp- with the crank arm, and the oscillating elec­tOO. The emploYlllent of the fire damp indicator easily trode is moved into contact with the point of the flxed 
allowed the d iscovery of th is gas in the blood. I electrode and bv tUTIling in its bearings in the shaft 

I endea vored also to compare the poisonous quality it finally
' 
passes 

"
the fixed electrode and produces the 

of acetylene with that of illuminating gas. Starting spark which ignites the explosive mixture in the cyUn­
from tho fact often proved by analysis that coal gas der. A similar result is obtained when a complete 
(illuminating gas) contains 7 to 100 (If cSlorbonic oxide, rotary motion is given to the shaft. 
I made a mixture of 150 l iters of air, 5 '3 of oxygen. and In the article to which reference has been made it 
20 l iters of coal gas. which should contain 1 to 100 of· was suggested that a small dynamo bad been used 
carbonic oxide and 20 '8 of oxygen. A dog forced to succefilsfully for producing the ignition. A corre!lpond­
breathe this mixture presented at the end of 3 minutes ent has inquired as to the method of using a dynamo 
a lively agitation, and at the end of 6 minutes very for igniting the explo!live mixture. The dynamo is 
violent 1II0veruents of agitation. We took, 10 minutes driven by the engine, and its terminals are connected 
after the c01ll mencement of the experiment, blood from with the movable and fixed contact points. When the 
the carotid artery, and from 100 c. c. we could with- points are separated, a spark is produced by the extra 
draw 27 c. c. of carbonic oxide. The dog when releal'ed or st'I r-iriduced current of the dynamo. No coil is 
remained lying on the floor-was very sick ; ann if the needed.-Ed.] 
experiment b ad lasted some minutes more, it would • • • • 
h ave died. Illuminating gas is, therefore, much more 
poison(.'Us than acetylene. 

. � . 
Exposition at lU o lltreal. 

The BL"i tish Empire Exposition and International 
Display of All Nations will be held in Montreal, Can­
ada. from May 24 to October 12, 1896. The plans of the 
exposition include an electrical display, and .the suc­
cessful p-xhibitors will receive handsome awards. 

-By M. N. Grehant, in Comptca Rendoa. 

(:all f"or a Motor Driven Slelgb. 

To the Editor of the SCIENTIFIC AMERICAN :  
We hear a good deal said about the horseless car­

riage. Why not take the sleigh in hand and move that 
with a similar motor ? Such a sleigh woulrl require 
the addition of a d ri ving wheel back of the seat and 
midway between the two runners. Thifl wheel would 
have a semi-free vertical movement and would be kept 
close to the road's surface either by weighting or by a. 
spring or springs above it. It would need to be light, 
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should have a polished surface, and should be rimless 
at edge, t,hus offering little, if any, chance for snow 
to adhere to it. At poilJts around the margin of 
the wheel, two or three inchelS apart" little projert, 
ing spu rs would give it the req uired hold upon the 
road to insure a forward movement to the vehicle. 
This wheel would get its motion from a crank or band 
connected with the oil or other motor, under the seat, 
as in the horseless carriage. 

To guide our sleigh, a rudder-like fixture would be 
attached to the rear end of each runner, and the two 
would be moved, in concert, by the sleigh's occu­
pant. 

A long brake, following the side of each runner, 
would have a roughened or lower surface, which would 
be brought to bear length wise upon the snow coating 
of the road by a bar, in the usual place, at the side of 
the carriage seat. 

It seews to me the successful horseless sleigh is 
an easier problem to soh'e than that of the horseless 
carriage. 

As to i ts rapidity of movement, it might easily out­
strip the ordinary railroad train, if the road traveled 
would admit of it, or the occupant could bear the lively 
stirring up. B. F. LEEDS. 

San Diego, CaJ. , December 6, 1895. 

Care of" Hooks. 

Even to those who are most careful and particular 
with their loved and treasured libraries accidents will 
happen, and the human bookworm is at h is or ht'r 
wits' end to remove the difficulty, wh ich threatens 
perhaps to ruin forever one or more of the choicest 
volume!>. 

An English magazine lately published the following 
items, which will probably be found useful by any 
l ibrarian : 

To remove ink stains from books-A small q uantity 
of oxalic acid, diluted with water, applied - with a 
camel's hair pencil and blotted with blotting paper, 
will, with two applicationfl, remove alI traces of the 
ink. 

To remove /!rease spots-Lay powdered pipeclay 
each I'ide of the spot and press with an iron as hot as 
the paper will bear without scorching. 

To remove iron mould-Apply first a solution of sul­
phuret of potash and afterward one of oxalic acid . 
The slllph uret acts on the iron. 

To kill and prevent bookworms-Take one-balf 
ounce of camphor, powdered like salt, one-half ounce 
bit ter apple, mix weH, and spread on the book shelves. 
Renew every six months. 

To polish old hindings-Thoroughly clean the leath · 
er by rubbing with a piece of flannel ; if the leather is 
broken, fill up the holes with a little paste ; beat up 
the yelk of an egg and rub it well over the covers with 
a piece of  sponge ; polish it by passing a hot iron 
over. 

Do liDt all'ow books to he very long in too warm a 
place ; gas atlects thew very much, Russia leather in 
particular. 

Do not let books get damp or they will soon mildew, 
and it is almost impossible to remove it. 

Books with clasps or rah'ed !>ides damage those near 
them on the shel ves. -Inland Printer. 

• . e I • 
CalciC (larbldo a. Motor F oel. 

The GalS World quotes some interesting figures given 
by Dr. Adolph Frank, of Charlottenburg. in a paper 
communicated by him to a foreign contemporary, and 
recommending the direct use of calcium carbide in mo­
tors, the gas being liberated as required by means of 
water. and not carrieo about. in a compressed state in 
cylinders. According to the authority quoted, both 
the Bitterfeld and the Neuhausen works have im­
proved their products up to 90 per cent yields. and, i t  
i s  addf'd, a price of  90s. a ton does not now look at 
all unlikely. The theoretical yield of acetylene is 26 
pounds'per 64 pounds of carbide, and the extra weight, 
that of the calcium, is a small matter in com parison 
with the expense and risk of fifty-atmosphere cylinders, 
Curiollsly enough, the liquefied acetylene obtainable 
from a given quantity of carbide occupies, as nearly as 
po�sible, twice the ..-oluTlJe of the carbide itself. 

The data arrived at are, for a 1.000 horse power ma· 
rine eng-ine, worked for 600 h ours : Coal, at 1 '54 pound 
per horse power per hour, 420 tons, occupying a space 
of 420 to 430 cubic meters ; liquid acetylene, at 0 '396 
pound per horse power per hour, 108 tons, filling cylin­
ders of an ag/!regate capacity of from 270 to 300 cuhic 
mewrs. and of !;Iufficient strength to withstand a pres­
sure of 50 atmospheres ; carbide of calcium, 90 per cent, 
or 36 '56 per cent of acetylene by weight, total required. 
300 tons, occupying 131 cubic meters only. In tbe last 
case the whole. which required prott'ction from damp. 
etc. , would not bring t.he space occupied up to 150 cu­
bic meters. This (our contemporary remarks) is a very 
remarkable comparison in view of ('ases where �torage 
c-apacity is all important, for the whole of the steam 
boilers would at the �ame time disappear ; but, of 
cour.se, in the meantime the price of ca.rbide stands in 
the way of the practical adoption of acetylene for mo­
tor purposes. 
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Wampum. 

This is the English name for the shell beads used for 
ornament and as currency among the northern tribes 
of Ind ians previous to the settlement of the country. 
They were made chiefly on Long Island and around 
New York Bay, and were of two k inds, (Jne made of 
conch or periwinkle shells and the other of hard clam 
shells . The making of wampum, to be sold for orna­
ments, has been carried on for nearly a h undred years 
by the Campbell fam ily, at. Pascack, N. J., and they 
are now said to be the only persons who ilnow how to 
bleach and soften the conch shells used in making 
white wampum or to drill holes through the still harder 
clam shells that are made into the more valuable black 
or deep purple wamp ullI . The conch shells are brought 
from West Indian ports by schooners .  The clam shells 
are of the largest size obtainable, the smaller ones be­
ing too thin for the purpo&e. 

The white wampum and hair pipes are, according to 
the New York Sun,  made from the lip of the shell, 
which is cut into suitable sizes after being detached 
from the body and put through a softening process 
that also bleaches it white. The hair pipes are some­
what thicker than a clll Y pipe stem, tapering from 
the center to both ends, and are g-raduated in length, 
by half inches, from one to six inches. They have a 
hole through the center length wise. They were used 
to ornament the  long hair of the chiefs, which was run 
through the holes and secured with gaudy colored 
strings . 

Black or dark purple wampum has always been more 
costly than the white because it was worn only by the 
chiefs and medicine men and becauose of the difficulty 
of drilling the holes.  But a small portion of a clam shell 
yields material of the proper hue, and when it is cut in 
sections there is so much wa!'te by breakage that only 
the most expert workman can be intrusted with the 
task. The dark shell is cut in leng-ths like the white. 
A nUlll ber of sections having been drilled, they were, 
according to the old process, strung on a wire and 
placed in alternating grooves run n i ng around a fine 
grindstone. As the stone revolved Rockaway sand a nd 
water were dropped on it and a piece of hard board was 
rubbed back and forth across the face, th us moving 
the wampum and rounding its outer surface. Then it 
was washed, dried, dipped in oli ve oil to give a �Ioss, 
and afterward made into strings for market. The clalJf 
shell could not be softened without ruining its color. 

• • I a  • 
NEW ARMY BICYCLES. 

The new army tandem and the model 40, mounted 
with a Colt's automatic machine gUll , wh ich have been 
made by the Pope Manufacturing Company, were ex­
hibi ted at the Madison Square Garden Cycle Show 
and attracted great attention. 

The tandem is one of the Pope Company's regular 
llJodel 43� taken directly from stock and finished 
plainly in enamel and nickel. On 
the front handle bars are tightly 
strapped two army overcoats, and on 
the rear bars a pair of blankets. 
Resting safely in brackets on either 
side of the machine is a twelve shot 
repeati ll� rifle. and h anging on each 
seat P()st a Colt quick action revolver 
of th e latest pattE:rll. In addition to 
this there is a case of signal flags ex­
tending almost the whole length of 
the machine, but not interferin� with 
the riders in the least ; and this is the 
case with all the equi pments, being as 
well and safely placed, ready for use in 
a moment, and yet causing not the 
slightest interference. 

',itutifi, �mtri,au. 
A NEW DRY BATTERY. 

The battery represented herewith is said to be wore 
durable tllan its congeners when not in operation. 
It consists of a glass vessel, A, in which is placed a 
carbon electrode, B, and a zinc one, E, which is closely 
applied to the inner surface of the vessel. In the car­
bon electrode there is a cavity, C, which may be filled 
w ith any kind of depolarizer and then be closed with 
a stopper, a.  The space between the zinc and the 
carbon, as well as the lower part of the battery ves­
sel. if' fillt'd with chopped rye straw. to which adheres 
bichloride of mercury, and which is quite strong-ly 
compressed. This filling extends to within three-q uar­
ters of an inch or an inch and a half of the upper 

NEW DRY BATTERY (VERTICAL SECTION.) 

edge of the vessel, so that a space may be resArved 
for the reception of the liquid before the reaction is 
brought about. Upon the fill ing, moreover, there is 
placed a cap of hemp, f, designed to prevent the ele­
ment from emptying when it chances to be inverted . 
The aperture of the glass, likewise, is closed with a 
cap of hemp, f', impregnated with a resinous sub­
stance, and to which is applied a coating of asphalt 
cement. Finally, three filling apertures are formed 
in the cover and are closed with stoppers, c . 

After the l iquid that is to dissolve the �xciting salt 
of the battery has been introduced, the electric cur· 
rent produced decomposes the bichloride of mercury 
into chlorine and mercury. The latter amalgamates 
the zinc, and thereafter prevents it from being at­
tacked when the battery is at. rest. As for the chlo­
rine, that combines with the hydrogen of the reaction 
and forms hydrochloric acid, which, when the bat-

tery is not in operation, dissolves the layer of oxide 
of zinc, and thus permits of a new attack of the posi­
tive t'lectrode over its entire surface. 

At rest, the element, however, remains perfectly dry, 
and so no reaction occur!!, and it loses neither its 
electromotive force nor the force of its current.. Thus 
is  explained the longer duration of  this new bat.tery.­
La Vie Scientifique. 

. . . . .. 
ECypt'. HI.tory Traced from U. Plant •• 

Dr. Schweinfurth made recently before the Egypt­
ian Geographical Society, of Cairo, an address on the 
origin, or, more exactly, on the hili'tory, of cultivated 
plants in Egypt. He spoke ill the first place on the 
route of the Hamitic race to the Nile valley, and con­
cluded that they first Ih'ed ill Northern Abyssinia and 
Southern Nubia as cattle breeders. From this point 
a nation of herdsmen could easily spread, and they 
certainly brought the ass with them from Somali1and 
and Nubia-an animal that had been used by man in 
Africa frOID prehistoric ages. The agriculture, l itera­
ture, and religion of the ancient Egyptians were con­
nected in the widest sense with the cultivation of 
plants. If all means of historical research are directed 
toward this subject, we find that of the 1. 320 existing 
plant  species of Egypt, of which 150 are useful plants, 
cultivated in great quantity, only 50 species of the 
latter were known before the Christian era, of wh ich 
40 are pictured on the monuments and the remaining 
10 are mentioned in the inscriptionli'. If we would 
have a conception of the agriculture of the ancient 
Egypt ians, we must exclude fully t wo-thirds of the 
plants cultivated in Egypt to-day. Dr. Schwei nfllrth 
distinguishes six epochs, according to the kinds of 
plants that were introduced into the country, as fol­
low : 

Epoch I. -Egypt is covered with grassy plains and 
forests, inhabited by the primitive African race, n o w  
extinct. Part o f  the cultivated plants belonged t o  the 
primitive flora of the Nile valley, whose represeuta· 
tives yet flourish over about 15° of latitude. . . . 

Epoch H.-Colonization of Egypt by the Hamit ic 
race. Disappearance of the forests; spread of the pas­
tures, beginninl! of agriculture. 

Epoch lB.-Beginning of ciyilization ; development 
of religion and art. Introduction of frankincense ; 
acclimatization of the sacred trees of Arabia. . . . 
Toward the end of this epoch the cereals were brought 
in from the Euphrates valley. Beginning of the culti­
vation of corn, barley. flax, and the vine. 

Epoch I V.-Epoch par excellence of Egyptian agri­
culture. The three kingdoms and the Lybian-Ethio­
pian domination. 

Epoch V.-Egyptian agriciIltUl"e spreads to foreign 
lands and the land receives in return many useful 
plants from abroad. This epoch includes the Per8ian, 
Greek, Roman, Byzantine. and Arabian periods. 

Epoch VI.-Decay of Egyptian a gri­
culture, about A. D. 1511. In the 
latter half of this epoch a regeneration 
followed and a return to civilization. 
By means of the Venetians the land 
received useful plants from America, 
such as maize, tomatoes, s weet po­
tatoes, pimento, and tobacco. Tropi-
cal Africa gave it sesame. rice, sugar 
cane, and sorghum ; Arabia, the Iily <,a­
more, the fig, the pomegranate; Baby­
lonia, cereals, speltz, com, barley, 
etc. . . . and America again the 
most valuable of all her plants, name­
ly, cotton.-Gaea, Leipsic. 

• • •  
Pol8onln� by Stale Egg •• 

The Colt automatic gun mounted on 
the model 40 is the one recently adopt­
ed by the government for our navy . 
This gun weighs between thirty-nine 
and forty pounds, shoots t,wo hundred 
and fifty or five h undred times-being 
antomatically fed-and is remarkably 
accuratA. It is fastened securely to 
the head of the machine, can be easily 
directed at s.tny angle, and does not 
interfere with the rider or affect the 
steering of the machine. 

NEW ARMY BICYCLE MOUNTED WITH A COLT MACHINE GUN. 

Dr. Cameron has reported the occur­
rence of vomiting and purging in 
seventy-Cour nuns and girl pupils in the 
boarding school attached to a convent 
in Limerick, following a dinner at 
which mutton and a custard composed 
of eggs, milk. corn flour, and sugar 
were eaten. The corn flour was sus­
pected to contain arsenic, but analysis 
showed it to be free from poison of 
any k ind. and to be of good q uality. 
The sugar also proved to be pure. No 
other constituents of the meal could 
be obtained. The vomit and the stools 
were intensely green from the presence 
of biliary matter. but careful analysis 
failed to disclose the presence of or­
dinary poisoll. The viscera of two 
patients who had !'uccumbed were 
also examined, but no poison was 
found. Ptomaines were found present . 
but in small quantity. The milk used 
had been boiled, and the meat was 
above suspicion. The eggs, however, 
were not fresh, and one presented a 
reddish-brown color and was thought 
to be bad. Some of the custard given 
to pigs induced severe diarrhooa. ­
Dublin Medical Journal. 

These two wheels are as perfectly 
equipped with the necessary accouter­
ments of war as would seem possible, 
and the  interest which army people 
and civi lians alike have shown in them 
leads one to believe that it will not 
be long before the wheel will form a 
very effective adjunct to regular army 
service. 

• •  • 

IT is proposed to construct a railroad 
from the city of Mexico to the harbor 
of Acapulco, on the Pacific coast. 
Acapulco has one of the finest lock 
harbors to be found anywhere, with 
25 feet, of water, and capable of float­
ing all the navies in the world. NEW ARMY TANDEM BICYCLE. 
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Discoveries III PODlpell. 

The excavations at Pompeii are a continual source of 
i l l terest. The new system of conservation inaugurat­
ed this year ma ke!! them doubly important. The last 
mansion unearthed in the buried city, whose history 
every one now knows so well (or ough t  to kno w), has 
been made t he test of these i m proved methods institut-
1.',1 by the able and excellent d i rectors. Instead of 
h id ing away the statues. pictures, and other movable 
objects in thf' Naples M u semn, as has previously been 
the custom, everythi ng has been left in situ, and many 
objects sufficiently restored to give an idea of their origi­
nal appearance. The excavation may be said to have 
begun in August of 1894 ; but the weather and lack of 
funds retarded the work. In November the atrium 
was J'eached ; but during the winter the work pro­
gresseJ slowl y, and the last rooms were not unearthed 
tiJI June, 1895, the labors of restoration, cleanil J�, and 
preservation not being com pleted till August, exactly 
a year from the d ate when the first layer of earth was 
removed. The main entrance of the house leads into 
a street st. i \l  blocked up with rapilli ; it consists of an 
osti um, or pas�age, on one side of w hich sat the jani­
tor, his l ittle  di vision being separated by a partition of 
wood th8�t has d i sappeared. Facing his sea t is a serui­
" religious " picture, only su itable to that barbarous 
period of Europe's h istory, and which has now very 
properly been covered over. '.rh ere were two great 
doors in this passage. On the  outer wall of the house 
can be seen the remains  of th e iron hinge and staple 
that held the bar across the outer door when the house 
was locked up and the family had deserted it. 

centaurs appear on the tops of this delicate painting. 
The garlands painted on the white wall, the archi tec­
tural studies capped with winged sphinxes, and the 
cornices of red, white, and blue mouldings above 
and below the frieze, and separating it from the 
curve of the arched ceiling, add immensely to the 
appearance of  the colors ; and this  elaborately 
painted apartment is the more attractive by the 
amount of brill iant red cinnabar that has been used 
in its decoration, and that. adds con�iderably to the 
splendor of the effect. 

placed before him on a small altar. The colors are 
wonderfully fresh, the tints are principally red, bro wn 
and yellow. 

Beyond this room, at the side of the atrium, is a side 
passage leading through the kitchen into the little 
street named by Fiorelli the V icolo di Mercurio ; in it  
is a staircase. Near its entrance i n  the atri u m  are the 
remnants of a safe, once built and riveted on a founda­
tion of heavy stones. The iron parts are original, but 
the case of wood on which they are fastened is modern. 
Near th is safe were found a bronze ring and two seal�, 
both of iron, which are preserved in the house of the 
Admi nistration of Pom peii preparatory to going t.o the 
Naples or the local museum. On one of the latter is 
" A. VETTI. RES. V. ," an d from this  the h ouse is to be 
called the " Casa di Yetti." On the opposite side of 
the atri u m  is another and larger safe, like wis9 restor­
ed. Botn safes bear evidence of having been broken 
to pieces eit her by those who had aug their way down 
into the house, or perhaps by thieves under cover of 
darkness on the very night itself of the de�truction of 
the city, when the mountain's a wakened . .  voice at 
intervals " was heard roaring " through those roofless 
h alls," and 

W hen the garden in the marble-decked peristylium 
is again green with shrubs, and its beds continually 
stocked with gay and sweet-scented flowers, the man· 
sion will assume (except in its protecting roofs) an as­
pect as if the inhabitants had only j ust deserted i t, 
and the earthquake had only lately taken place.-H . 
P. Fri tzgerald Marriott, in the English Illustrated 
Magazi ne. 

• • • • • 
A Liglttlt ou"e at (Jape Hatteras. 

The room on the left of t h e  ostium contains t wo 
slllall and ordinary pictures of the stereotyped kind : 
one represents Leander swim ming across the Helles­
pont to Hero : the other Perseu s  in h is ship deserting 
Ariadne. On the opposite wall is a picture of 
Cephalus and his devoted wife Procris, in the form of 
a wounded deer, the latter being probably also repre­
sented by the woman h igh in the left of the same 
painting gazing earnestly at her hnsband. These 
pictures are Itlt into th e wall,  and the prepared 8tuccO 
on which they were painted was probably tirst laid on 
a board, to afford greater facility to the artist, and 
then, when it had dried, was inserted in the s pace pre­
pared for it in th e stucco on t h e  wall's surface ; the 
brown, yellow, or sometimes black band of paint that 
nsually borders them hides the joining line. In the 
frieze is  seen Leda and the swan, a bacchant with a 
th yrsus and a bacchante with a tam bbureen, while two 

Temple and tower went down 8I1d left a site : 
Chaos of ruins I 

A d elicate little gold chain, with pearls and a few 
-coins, be!sides a bronze seal with the name " P. CRVSTI. 
FAVSTI," were found in the highest level of earth over 
the roo :u s on the right of the atrium ; but these object!' 
may have belonged to the owner of another house, 
and not to the proprietor of the safes. Close to t h e  
larger of these latter is t h e  entrance to a n  irregular 
shaped room, that contains a lararium, or altar. It 
stands out from the wall about eight inches, and on 
its sides rise t wo column s ; between them, pai nted on 
the back of the nich e  sunk in the wall, is the usual 
pictnre of the two Penates or genii, and a female be­
tween them who represents eith er the Lar or, as some 
suppose, Yesta ; at their feet is the tutelary gen ius in 
the form of a s�rpent., which is  the symbol of regener­
ation, or of new life, accepting the offeri n/Z of fruit 

W<Jrk on the Diamond Shoal lighthouse, off Cape 
Hatteras, is to be begun next spring. The new plans ' 
contem plate an immense �truct ure, built on the screw 
pile order, with the foundation of the li/Zht practicall y 
100 feet beneath the wave su rface and protected on 
all sides .by hundreds of tons of· riprap to prevent 
damage from sh i fting sands. Iron piles will be driven 
down by h ydraulic pressure until a sound footing is 
secured, and the actual struct ure for the ligh tkeepers 
and m aterials to mai ntain the light wil l be built on 
the interior of the skeleton to a height of 165 feet 
above the water. The cost of the structure wh en com· 
pleted is estimated at $1, 200,000, and of this  sum there 
is now available $400,000. Diamond Shoal project.s 
into the sea seven miles .off Hatteras, and is covered 
w i th from 6 to 20 feet of water. It is marked now only 
by Hatteras light, standing on shore seven miles from 
the outer ed ge, and not discernible in hazy or foggy 
weather. The proposed ligh t  will be on the extreme 
edge, seven miles from the nearest shore, and visi ble 
twenty-th ree nautical miles. '.rhe latest fog apparatus 
will be provided, and there wil l be accommodation for 
three keepers. It will probably take two years to 
complete the project from the date the work begins. 
When com pleted it will be the most notable lighthouse 
in the world. -Arm y and Navy Journal. 

• • • • • 
THE Lan cet annonnces that a subscription has been 

opened in Bristol to provide for the purchase and re­
tention in that city of the celebrated collection of 
relics belonging to Jenner in connection with his in­
trod uction of vaccination. The collection is at pres­
ent tbe property of Mr. Frederick N ockler, of Wotton· 
under-Edge, and was exhibited by h i m  at the Bristol 
l!rXhibition in 1893, and since then in London, at each 
of which places it attracted a considerable amoun t.  
o f  attention. 

RECENTLY PATENTED INVENTIONS. 

Railway A ppJiallce8. 

CAR FENDER.-CharJes A. L. du QueR­
nay, New Orleans, La. A frame secured to the front end 
of ;8 car carries an inclined pivoted netted fender, the 
fender being curved upwa.-d at Its rear end to form a pro· 
tecting pillow. A spring-controlled front strand of the 
fender is adapted to yield inwardly, when a person is 
caught in the path of the moving car, and when one falls 
on the fender it is tilted and its front end raised to lift 
the feet from the ground, the head and shoulders being 
protected by the pillow. 

CAR BRAKE. - George E. Wheeler, 
Minneapolis, Minn. This is a brake more especially 
adapted for nse on street cars, requiring but little effort 
on the part of the motorman or gripman, and not inter. 

"fering with the ordinary brake, wbich may be left on 
the car for use in case of accident. The improvement 
comprises a fixed and a loosely mounted bevel faced 
wheel on the axle in proximity to each other, and both 
adapted to be engaged by a conical friction wheel on a 
shaft connected with a band lever extending upward 
through t.he car platform. 

lug and opposite inturned lip receiving and engaging the 
lip of the other part. An improved diamond frame also 
has npper and lower bifurcated truss members, each 
formed of a single rod doubled at its middle, the head 
having' arms with sockets to receive the doubled ends of 
the members, while the saddle block, at the angle of the 
upper member, has angular grooves to receive the mem­
ber, tbere being straight transverse stay rods whose up­
per ends enter socket.! in the block, and a bolt which 
clamps the block to the parts in contact with it. 

PROPULSION OF VESSELS.-James H. 
Meacham, Petersburg, Va. An endless band propeller, 
patented by this inventor, comprises sprocket wheels at 
some distance apart on each side of the vessel, the 
sprocket chains or bands of steel, copper, or other metal 
with suitable tenacity and fiexibillty, carrying the bncketa 
or paddles. To avoid undue strain upon the bands, the 
wheels are polygonal, but are ronnded instead of pre· 
senting true angles, and the paddles may be feathered. 

V E N D I N G  MACHINE. - O harles W. 
Goldsmith, New York City. This is a coin.controlled 
apparatus especially adapted for delivering bulky pack­
ages, and has two pairs of oppositely arranged supports 
movable toward and from each other;and capable of sup· 
porting alternately crossed elongated packages, each pair 

CAR OR VEHICLE DRAUGHT DEVICE.- of supports alternately dropping a single package for de­James H. Turbush, New York City. Tbis improvement livery. The coinway is of the usual constrnction, and 
provides conveniently attachable supports for the inward coins cannot be inserted when the merchandise has been 
and outward thrust of the draw bars, the supports being exhausted. 
rigid and constituting travelers npon wbich the followers DENTAL FILLINGS. -James W. Den n is, ma� have move,?ent, while relievi�g the con�ni�g strap Cincinnati, Ohio. An ahsbrbent of mercury during the � pe for the sprmgs from the strain they ordmariJy sus· process of filling teeth with amalgam has been provided n. . by this inventor, consisting of rnbber satnrated with 

CAR DOOR.-Thomas W. Bradman and comminuted metal having 8I1 affinity for amalgam, the 
Harrison Hines, Beardstown, III. This is a sliding e:xte· material thus formed being apertured, whereby a maxi 
rior freight car door, on the upper part of which are mum of metallic surface will be presented to the amal­
hangers adapted to move upon a track, and the door is gam filling. The material may be made into nads or 
adapted to be locked in closed position by means of plugs of a size or shape to enter a tooth cavity, a�d thus 
three bolts actuated from a central disk, tthe bolts facili�te making non·shrinkable metallic fillings by all.· 
"'eing moved outward into suitable keepers at the sorbing tbe surplus or loose amalgam. 
top and two sides of the door by a crank, when a seal LOCK. - Lewis O. Wilson, Charleston, 
finger may be conveniently applied. The door is easily West Va. This is an Improvement In knob locks, pro­
opened and closed, and is desigued to afford effective viding a lock more easily applied to doors by simply bor· 
protection to property in cars on which it is employed. ing a hole instead of mortising in its edge, the lock being 

RAILWAY RAIL NUT LOCK. - G�een capable of being unlocked only from the inside. The lock 
has a slotted cylindrical barrel in which ls a spring·acting 
bolt with a hole, in which is arranged a retracting bar 
whose end extends into a slot In a frame plate on the 
outside of the door. A knob shaft with crank also reo 
ceives the end of the retracting har. 

PHOTOGRAPH PRINTING FRAMES. -

one of the hame sections, according to this improvement, 
has a latch extension and head, while a keeper pivotally 
connected with the oppo.ing section has recesses to re­
ceive the latch extension and R locking device. The 
improvement is especially adapted for hame. having 
iron bands, the fastening device facilitating the connect­
ing of the two members of the hames at the bottom 
around the collar lind the necessary adjustment to fit any 
size of collar. 

SLEIGH BRAKE. - Adelbert Mecham, 
Ediuburg, North Dakota. This is an improvement on a 
formerly patented invention of the same inventor, pro· 
viding means whereby the brakes may be strengthened 
and the drag bar readily lifted from the ground when it 
is nece<!sary to hack the sleigh. A brake har is em· 
ployed for each runner, termiuating in a shoe as wide 
and strong as desired, and the brakes a.-e automatically 
applied when the team backs, as in going down hill, the 
braking engagement being removed when tbe team pulls 
forwardly. In going up hill the drag bar enters the sur­
face when the team stops. 

HOSE NOZZLE. -John M. and A lbert 
w. Doscb, Kittaunine;, Pa. This nozzle is forked. one 
of the members carryin� an adjustable yoke in which is 
a cone, there being a tbree·wllY cock in the nozzle at the 
junction of it<! members. the nozzle beiug adapted for 
either garden or fire purposes, and providing for bring· 
ing into action instantly either a solid or a spray stream. 
The spray is thrown out in conical form, covering a large 
area, and may be conveniently made either coarse or 
fine. 

POCKET KNIFE.-William Schmachten­
berg, New York City. This is a knife in which the 
blades may be opened withont nsing the finger nails, a 
lever fulcrumed inside the handle engaging the knife 
blade near its fulcrum end to swing the blade to partly 
open position, and this lever being moved by the shank 
of a button on the outsIde of the handle. There is a 
similar lever for each blade in opposite sides of the 
handle, a s;Jring in the back of the knife holding the 
blade open or closed as nsnal. 

SELF-CLOSING LACING HOOK. -VI. Roy 
S. Upton, Governor's Island. N. Y. This is an article 
adapted especially for nse on shoes or gloves, and the 
hook is composed of two parts, a fixed base seated in the 
leather and baving at one side a vertical ann or hook, 
anotber movable part being a lower swinging arm 
pivoted to tbe base ann and normally closing tbe open 
side of tbe hook. By drawing tbe string outwardly or 
laterally against tbe movable arm it is opened and the 
string disengaged. while by passing tbe string laterally 

piece with scalloped shell· like top portion and two spring 
r,ide and bottum members for holding a table cloth in 
position on a tsble. 

I N S C R I P T I O N  PLATE. -Ed ward K. 
Jones, Portland, Oregon. This is  a plate to be applied 
to sidewalks at street corners, to receive street. names, ad· 
vertisements, etc., the plate having a straight back edg� 
and a wave·like curved front edge. 

NOTE.-Copies of any of the above patenta will br 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

ELEMENTS OF MODERN CHEMISTRY. 
By C h arles Adolphe Wurtz. Fi fth 
American edition. Revised and en­
larged by Will. H .  Greene. M.D . .  and 
Harry F. Keller, Ph. S. (Strasburg). 
With portrait of th e author and nu­
merous i l lustrations. Philadel l-'hia 
and London : J. B. Lipllincott C3111-
pany. 1895. Pp. 808. Price $2. 50. 

Wurtz's modern chemistry is so well known and en· 
joys .0 wide a popularity that it really reqrures no review. 
Slxteen years ago the first translation was given to the 
American puhlic by one ' of the editors of the presen 
work. The book is now thorougQ.ly re·edited and presents 
a very acceptable treatise on the science, Including, we 
are glad to see, both argon and helium. 
PRACTICAL PROOFS OF CHEMICAL LAWS. 

A Course of Experiments UpOIl the 
Combining Proporti ons of the Chemi·  
cal Elements. By Vaughan Cornil>h. 
London and New York : Longmans, 
Green & Com pany. 1895. Pp. xii, 
92. Price 75 cen ts. No index. 

It is an open question how far the stndy of chemistry 
can be treated inductively. It certainly seems that the 
student has a right to accept the work of the world of 
chemists, and that he should not be obliged to obtain fo 
himself proof of many known chemical laws. But thi 
little manual really gives an inductive treatment of a 
small portion of chemistry. only enough to show how 
the laws can be and have been proved. We note in the 
preface that the work has been done by pupils from 
twelve to eighteen years of age, spending one and a half 
hours at a time in tbe laboratory, with two weekly at· 
tendances. We certainly think the amonnt of inductive 
research given in this manual could properly and advan 
tsgeously be performed by all chemical students. The 
work i8 destitute of an index. 

Smith, Montgomery, West Va. This device has a base 
plate that may be extended or adjusted longitudinally to 
brio;! its bolt apertures into alignment with the rail and 
fis:l plate aperture, a ratchet wasber having a recessed 
outer face receiving the adjacent face of the nut ttl be 
locked. The ratchet washers having nut receiving re­
cesses, the improvement may be applied to any nolts and 
nuts now in use on railroad., or the ratchet teeth may be 
formed directly on the nuts where they are to be snp­
pi.ied with the other parts. 

Allen E. Willis, Oxford, N. C. An automatic register between tbe open anns and drawing it taut, its re-engage· 
for keeping tally of the number of prints in the frame ment is automatically effected. bas been devised by this inventor, tbe improvement per- ___ AMERICAN ANNUAL OF PHOTOGRAPHY 
mitting tbe examining of prints witbont distnrbing the AND PHOTOGRAPHIC TIMES A L· 

Mi8cellalleous. 

BICYCLE. -S:-unuel A. Donnelly, Chi·  
cago, III. 'rhis is Itn improvement on  a formerly patented 
invention of the same inventor, and the box or casing for 
the bearings consists of two parts, each having a radial 

register Rnd the proper setting of the register in case a Designs. 
MAN AC JWR 1896. Ed ited by Walter 

print is spniled. A tootb.ed bar is monnted to slide in SCARF RACK .-Homer E. Eyman, Lan· E Woodbury. Ne w York : Scovill 
guideways on the print-holding hacK, a pawl en�ng caster, Ohio. This rack has convergent ornamental &' 

Adams Com pany. Pp. 370. Price 
the bar, while a spring-pressed cam arm connected with holders adapted to retain a number of scarfs, rising from 75 cents. 
the pawl is adapted to be engaged by the frame. a circnlar base and presenting convergent openings. There can be no qnestion but that this annual has 

HAME FASTENER. -J oel P. McAhee, T ABLE CLOTH FASTENER. -Theod ore come to occupy 8 leading position among publications of 
Erie, Ala. A connecting bar pivotally connected with R. Desjardins, Attleborough, MIl88. This is a corner Its character in the United States. The volume for 1896 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



FEBRUARY 8, 1 &)6. ] j' t itutifit �tutritau. 93 
is repiete with two hundred illustrations. many of which 
are reproductions of the best work by prominent amateur 
and professional photographers. There are articles on 
the applications of photography to science. such as a pho­
tographic record of sound analysis by Professor William 
Hallock. astronomical photowsphy and photogrammetry 
and telephotography by Albert Gleaves of the U.S. A .• and 
descriptions. with illustrations. of many useful pieces of 
apparatus. besides an abundance of the latest formulas 
for developers and lenses. It is a book of much value 
to the photographer desirous of keepmg np with the 
times. 

1"h1. cilar!lt for l ...... t"'" UfItJof" th,. head ,.  Om DoUar II L .... 
jor men ifLHrtion : about eioAi woraa to a line. Adver. 

tiM1nenU ·must be received at pu.bluatv.m oJlke as earl" a.I 
Th.1WIdaV morninq to appear in tiLt. ioUowino week', tuut. 

Marine Iron Work!!. Chicago. Catalogue free. 
•• Co S." metal pollsb. [nd'anapulis. Samples free. 
Presses & Dies. Ferracntp. Mach. Co •• Bridgeton. �. J .  
Screw machines. mlll\njl macmne • •  and drill presses. '1'be Garvin Mach. 'Co .. Laill'ht 8Ild Canal Sts .. �ew York. 

THE WONDERS OF MODERN MECHAN ISM. Use the Houl<b Security Casb Recorder. Entlrely dlf-
A Resu me of Recent Progress in Me· ferent from a Casb Register. l!ougb Casb Recorder Co •• 

chanical, Pbysical and Engineeri ng Sprlngtleld. Mass. 
Science. By Charles Henry Coch- For Sal6-75 H. P. enlllne. 16" x 00" .  automatic cut-01J; 
rane. Philadel phia : .T. B. Li llpin- in good order. Can be seen running. Will be sold low. 
cott Company. 1896. Pp. 402. Price Address A. P. W. Paper Company. Albany. N. Y. 
$2. No index. .. History of Cripple Creek." 

In this work we find resented in popular form the We bave just Is.ued In book form tbe only autbentic 
. . p and reliable history of Cflpple Creek I<old camp. tbe achIevements of engmeers in the many departments of marvel of tbe mining world. Tbe book contains numer-science. such as building. manufacture of steel, elec' I ,ms full p8l<e illustrations of !lold mines true to life. tricity. arti.ficia.l refrigerating and similar to�ics. Natural- Wltb tbe sole objeot of introducing our big 8 page 56 col­ly. the subJect IS treated somewhat superflcuilly. and p<'r- umn Illustrated weeklv paper (e.tabli.bed 1800) we will haps tor that reason il! all the better adapted for the ' lend a copy of the abo�e Interestlnll book free to all wbo 

readers it is desired to reach. Jt is quite profusely illus- send us 200. (stamp. or silver) for a 3 mont!.s· (13 weeks') 
trated and in many ways is really notable as being thor· trial subscription to our big weekly. whlcb contains the 
oughly up to date. Whatever seriono value it has would latest mlnilljl news and Illustrations of Rocky Mountain 
bave been immensely enhanced by an index. scenery. Club of 6 and 6 books. ,I. Mention the SCIEN-

TIFIC AMERICAN. and address Illustrated Weekly, Den-
The Scien tific .African. -Th e Scien tific ver. Colorado. 

African is the name of a new journal. the lIrst copy of 
which has just been received. Phonetically it might easily 
be confounded with the SCIENTIFIC AMERICAN. but the 
resemblance really ends there. Still this paper gives 
promise of a very useful existence as an exponent of 
South African science and technology. It is pu blisbed 
monthly at Cape Town. Africa. The industries of South 
Africa are daily increasing in number and importance. 
and the new journal is pledged to foster these industries 
by illustrating and describing the various methods now 
In use. so as to incre&l'e the number and improve the 
quality of Africau manufactures. In addition to t.his. 
pure sciencp is not to be neglected. as i8 seen by the 
notes on natural hi8tory. geology. anthropology. medi­
cine and chemistry which appear in the lIrst number. 
We welcome it to the brotherhood of scientific jour-
nalism. 

SCIENTIF IC AM E IUCAN 
8 U I L D I N Q E D I T I O N . 

JA.NUA.RY, 1 8 96.-(N .. . 1 28.) 

TABLE OF CONTENTS. 
1. A residence at Orange. N. J. Two perspective eleva­

tions and 1I00r plan •. also an inteIior view. Ap­
proximate cost $12.000. Mr. Frank W. Beall, 
Chicago. Ill.. architect. An Imposing design. and 
one appropriate to the l�tion. 

2. A Colonial residence. at Sprinl(t\eld. Mass . • recently 
erected for Mr. W. S. Scott. Two perspective 
elevations and 1I00r plans. Cost $6.000 complete. 
Architect. Mr. G. W. Taylor. Boston. Mass. An 
artistic design. 

3. A residence recently erected for Rev. S. E. Smith, at 
Corcoran Manor. Mount Vernon. N. Y. Perspec­
tive elevation and 1I00r plans. Cost $7.500 com­
plete. Mr. A. M. Jenks. Mouut Vernon. N. Y • • 

architect. An attractive design. 
4. A dwelling at Hasbrouck Heights. N. J. Perspec­

tive elevation and 1I00r planR. Cost complete 
$3.500. S. A. Dennis. Arllngton, N. J • •  architect. 
A modem and attractive design. 

5. Two perspective elevations and 1I00r plans of a 
country house. at Lawrence Park, Bronxville. 
N. Y., recently ere<oted at a C08t of $10.000 com­
plete. Mr. Wm. A. Bates. New York City. archi­
tect. One of the most arti8tic and picturesque 
country hoU8('.8 in Westche8ter County. 

6. Public school No. 9. of Erie. Pa . •  recently erected at 
a c08t of $38,000 complete. Mr. Joseph Frank. 
Erie. Pa .• architect. The de8ign combines a strik· 
ing exterior appearance and a convenient interior 
arrangement. 

7. A half-timbered cottage of moderate cost recently 
erected at Glen Ridge. N. J. Architect. Mr. E. R. 
Tilton. New York City. A pleasing design. 

8. A view of the Washington Arch. New York City. 
Designed by Mr. Stanford White. of the archi­
tectural firm of MeEsl'S. McKim. Mead & White. 
New York City. 

'rbe  best book for electriCi8ll8 and beginners In eJec­
trlclty Is .. F.xperlmental Science," by Geo. M. Hopkins. 
By mali. � ;  Munn &: f:o .. publishers. 361 Broadway, N. Y. 

Wbereas. the copartnersb,p beretofore existing In the 
City and State of New York between Orson D. Munn and Alfred III Beach. under the copartner.hlp name of 
Munn &: Co .. and bavlnll Its orinclpal place of business 
at No. 381 Broadway. In tbe City and State of New York, 
has been dl •• olved by t.be death or Alfred E. Beacb on January 1. 1896 ;  and 

Wherea •. the .ald copartnership bad business rela­tion. wltb foreign countries and transacted bu&lness In tbe State of New York for a period of live years and up­ward ; and 
Wberea •• T. Orson D. Munn. the surviving copartner. am desirous to continue the business conctucted by tbe said copartnersblp and to continue the use of the name of Munn & Co. Now, I. Orson D. Munn. do hereby certify and declare tbat I am tbe person dealing under such name of Munn & Co .• and t�at my place of abode I. 14 East Twenty­

second Street. City of New York. and tbat my principal place of bu.iness ls at No. 381 Broadway, In tbe City and State of New York. 
(Slgued) ORSON D. MUNN. [L.S. ) 

In presence of 
A. A. HOPKINS. 

City and Connty of New York, ss : On tbls 6tb day of January. In tbe year lB96. before me personally came Orson D. Munn. to me known to be tbe individual described In and wbo executed t.be forel<olnll Instrument and acknowled!led to me tbat he executed the same for tbe purPO.es therein mentioned. 
(Signed) A. A. HOPKINS. 

lL.S.] Notary Public. 
Kings County. New York. Certillcate lIIed In New York County. 

pn:lend for new and complete c&taJogue ot SCientific and otber Book!! for sale by Munn & Co .. 361 Broadway. New York. Free on appl1patlon. 
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ItS 
HINTS TO CORRESPONDENTS. 

Name. a n d  A d d re •• must accompany all letters. or no attention will be paid thereto. This is for our iuformation and not for publication. 
(C e "c re nce. · to  former Iirlicles or answers sbould give date of paper and page or number of question. 
I n q  II i r i c a  not answered ill reasonable time should 

be repeated ; corre8pondents will bear in mind that some answers require not a little research. and. thollgh we endeavor to reply to all either by letter or in this department. each must take hi8 turn. 
O n  y e l·. wisbing to purchase anr article not advettised in our columns will be furmshed with addresses of houses manufacturing or carrying the same. 
Speci a l  \V rUtell I Il "o l'ID a ti o n  on matters of personal rather than general interest cannot be expected without remuneration. 
Sel e n l l ti c  A I D c r i c a n  S II I'plement. referred to may be had at the office. Pnce 10 cents each. 
0 0 "  k .  referred to promptly supplied on receipt of price. lll l =k�"'o��t!i'!d.eumination should be distinctly 

(6711) F. W. B. asks for directions for 
making an ever-ready psd for rubber stamps : A. The 
followil)j! 18 said to be a cushion that will give �olor per­
manently. It consists of a box 1I11ed with an elastic 
composition. saturated with a suitable color. The cush-9. View of the new Surety Building. New York City. iOll fulfill� Its purpose for years without being renewed. Total height from curbstone to coping, 314 feet, (lways contains suffiCIent moisture. which is drawn from being the loftiest inhabited building in the world. the atmosphere. and c� to act as a color stamp 

10. Miscellaneous Contents: A great bell.-CalvertVaux. cushion so long as a remnant of the mass or compqsition 
-The world's tallest structures.-Powerful dredge remains in the box or receptacle. This cushion or pad is 
for the Mississippi River.-The centenary of the too soft to be self-supporting. but should be beld in a 
In�titute of France.-A new corner grate. iIlus· low. lIat pan. and have a permanent cloth cover. 'rhe 
trated.-The "American Trackle8s " sliding door composition consists preferably of 1 part gelatine. 1 psrt 
hanger.-The Handco " straight lIush " closet, iI- water, 6 parte glycerine. and 6 parte coloring matter. A 
lustrated.-A simple and efficient pump. illustrated. suitable black color can be made from the following ma­
Stsining wood.-Artillcilll fuel.-Ancient glass terials : 1 part gelatine glue. 3 part. lampblack • •  aniline 
makers -House numbering.-Fires in " .ky black. or a suitable quantity of logwood extract. 10 parte 
scrapers."-Non.heat condncting coverings. illue of glycerine. part absolute alcohol. 2 parts water. 1 part 
trated. -Improved wood. working machinery. illus- Venetian soap. 1-5 part salicylic acid. For red, blue or 
trated. violet. 1 part gelatine glue. 2 parte aniline of desired 

The Scientific American Building Edition is issued color. 1 part absolute alcohol. 10 part.. glycerine. 1 part 
monthly. $2.50 a year. Single copies. 25 cents. Thirty- I

' Venetian soap. an.d. l.5 part �icyi!c acid. The follow· 
two large quarto P8I(C8. forming a large and splendid IDI! � two �ddltlOnal receIpts u� for .this purpose : 
MAGAZINE <>F ARCHITECTI"RE. richly adorned with t. Mix and dIssolve 2 to 4 drm. amlin� violet, 15 oz. al­
elegant plates and fine engravings. illustrating the most I cohor, 15 oz. glycerine. . Tbe solution IS poured on the 
interesting examples of Modem Architectural construc-

I 
cushion and rubbed in WIth a brush. The general method 

tion and' allied subjects. of preparing the pad is to swell tbe gelatine with cold 
The Fullness. Richness. Cbeapness. and Convenience water. then bon and add the glycerine. etc. 

of thi� work have won for it the LARGE�T CIRCULATION I (6712) F. W. w rites : I would like to 
of any Architectural Publication in the world. Sold by I ask a few questions concerning an acetylene gas plant 
all newsdealers. MUNN & CO . •  PuBLISHERS. I arranged on the principle of the one described on page 8 

361 Broadway, New York. of the SCIENTIFIC AMBRICAN of January 4. 1896. 1 .  

How large would generator bottle and receiver bave to be I The diameter of the driven being given. t o  find its num· 
to supl'ly two jets that have been used for coal gas (or- ber of r�v"lutions. 
dlnary dwelling house size). Can acetylene gas be U8ed Rule.-Multiply the dismeter of the driver by its num­
in such fixtures? A. You cannot use ordinary burners ber of revolutions and divide the product by the diame· 
for acetylene. Use � foot burners. A 1 cubic foot gas- I ter of the driven ; the qnotient will be the number of 
holder and a 2 quart generating jar will supply them revolutions of the driven. 
nicely. It is well to have separats inlet and outlet pipes Ex.-Twenty-four In. diameter of driver X 150, num­
for the holder. 2. Are the chemicals employed very cor- ber of revolutions. = 3.600 -t- 12 in. dismeter of driven 
roei ve? Can iron or brass connections and stopcocks be = 300. 
used where lIexibility is not essential! A. Use ordinary The diameter and revolutions of the driver being 
lItt1ng!!. avoiding brass Rnd copper. 3. Where can cal- given. to lInd the dismeter of the driven, that shall make 
cium carbide be obtsined (that is. where could I get a I any given n'lIDoor of revolutions in the Same time. 
small amount of it)? A. Address Eimer & A.mend. 306 ltule.-Multiply the diameter of the driver by its num· 
Third Avenue. New York, N. Y. 4. Is there aoy more ber of revolutions. and divide the product by the num­
danger of explosion in acetylene gIlS than in coal gas? ber of required revolutions of the driven ; the quotient 
A. Not so much. will be its diameter. 

(6713) G. H . DeL. asks : 1. On a 500 Ex.-Diameter of driver (as before) 24 in. X revolu-
volt street railway circuit. how much corrent does any tions 150 = 8.600. Number of revolutions of driven re­
one car take at full load ? A. At 50 horse power 75 am. quired = 800. Then 3,600 -+- 800 = 12 in. 
peres could be taken. 2. I have a small bipolar shuttle The rnles following are but changes of tbe same. and 

will readily understood from the foregoing examples : armature motor. capable of driviug a twelve inch fan To ascertain the size of the driver. ���! ��y
s��e!:�t;�:::;�;� :: �:::eita:� �os

� be��::�-;!����y�: :::��a�e�����:�!h;r::� small generator producing enough current to light one or by the required revolutions of the driver ; the quotient more miniature incandescent lights of 1. 2. 8. etc .• candle will be the size of the driver . .  power. Could you;refer me to some SUPPLEMENT describ-
ing a small dynamo ? A. You will have probably very Iit- To 8I!certain the size of pulleys for given speed. 

. Rule.-Multiply all the diameters of the drivers to-tIe satisfaction m making the. change. uul� the lIeld is of gether and all the diameters of the driven together ; cast iron. SO 88 to possess re81dual magnetism. For small divide the drivers by the driven ; the answer multiply by dynamos we refer you to our SUPPLEMEW, Nos. 161. 599' j  the known revolution8 of the main shaft. 600. and 8M. No. 599 describes a drum armature. much 
the � t()r No. 161. 3. Having the voltage and am- · 
perag. given. how can tbe resistance be found? The am­
penage-.nd resistance to lInd the voltage? And the re­
sistance and voltage to find the amperage ? A. Let C= 

E amperes. E=volts and R=ohms. Then C=- ; 
R E E=CR ; It=-. 4. What is fastest rate of speed ever C 

attained by a locomotive in the ' United States ? A. We 
refer you for items on recent railway speeds to the SCI­
ENTIFIC AMERICAN. vol. 68. No. 20; vol. 72. No. 22; vol. 
74; No. 1 .  

(6714) R. N. T. say !' : Will  you give me 
formulas for computing the elements of a safety valve : r··-·-· .. · .. · ·  . . ·:z;··-· .. ·r-:::·:F.::�::: :: : :�:: ::·f: 

TO INVENTORS. 
An experience of nearly fifty year •• and tbe preparation 

of more than ODf! bundred tbousand applications for DS" tents at bome and abroad, enable us to understand the laws and practice on both continents, and to possess un­equaled facilities for procuring patent. everywhere. A synopsis of tbe patent laws of the United St.ates and all foreign countries may be bad on application, and persons contempJQ.ting t he securing of patent8, either at bome or abroad. are tnvited to 'WrIte t.o t.his office for prices, which are low, in accordance with the tImes and our ex­ten.lve facllitle. for conductlnl< tbe buslne... Addre •• :\IUNN & CO .• ol\1ce SCn:NTIIrlC AMERICAN. l!61 Broad­way. New York. 
::. 

INDEX OF INVENTIONS 
lI'or wbleb Leiter. Palen I o j'  Ibe 

(Jnlled St.lea were Gran led 

January 28, 1896, 
.t. N D  EA.CH BEA RING '.l'HA.T DA.TB. 
[See note at end ot list about copies of these patenta.] 

569 A. Let W = the weight. 
L = distance between center of weight and 

in inches. 
fulcrum Advertlslnll device. A. C. Doster . . . . . . . . . . . . . . . . . . .  . Advertising device. M. H. Rlcbardson . . . . . . . . . . .  .. I 

Advertl.ln" apparatus. J. H. Scott . . . . . . . . . . . . . . . .  .. 
Adt��I���. 1'i1��b�� . .  ��pa��t�� •

. �����I�. ������� 553.770 Let w = weight of lever in pounda. 
Let g = distanr<l between center of 

fulcrum in inche •• 

Air and I<a. mixlnl< macbine. B. S. Dunn . . . . . . . . . .  553.017 gravity of lever and Air brake. H. F. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.565 Air beater. H. G. Dobrman . . . . . . . . . . . . . . . . . . . . . . . .  553.760 
Let I = distance between center of valve and fulcrum 

in inches. 
Let V = weIght of valve and spindle. 
Let A = area of valve in square inches. 
Cet P = pressure at which the valve is to blow off. per 

square inch. 
Tben the weight required to balance a given pressure 

at any given distance on the lever will be by the for· 
mula : j ( WXg), t I W = 1 (pxA)-- V + -

I
-) f X L 

When the weight is at hand and known. and the dis­
tance is required, then 

Alarm. 8ee Low water alarm. Amall<amator. S. A. West . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,634 Armature for electriC machines. R. M. Gardner . .  E63,557 Atomizer. C. Ruppolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563,766 Atomizer. E"wder. A. C. Bancroft . . . . . . . . . . . . . . . . . .  553.701 
��fee;:' ��fl�r �e!'r,�rs��r"r.iiiway · car; "P:"N: 553.600 Boucber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1\53.773 B:t\ bolder. F. Golf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 553.762 I:�:::f p:��r;;gL·o�o�::ggaj.iii,;g: · apjiamiii.: · E: 553,599 Fnedman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553,709 Barrel •• met bod of and apparatus for making. R. Klinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  553.809 Basins. combination supply and waste fixture for wasb. J. Totbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.699 Battery. See Electric battery. Secondary bat-tery. Bearinl<. antlfrlction. A. H. McMaster . . . . . . . . . . . . .. 553.656 Bearlnl<. bal l. Meyer & Carrer . . . . . . . . . . . . . . . . . . . . . . .  553.b88 Bedstead fastening. J. T. Watkins . . . . . . . . . . . . . . . . . . 553.769 Bell. bicycle. H. t-\. Pullman . . . . . . . . . . . . . . . . . . . . . . . . .. 553,568 Belt .tretcber. G. M. Parsneau . . . . . . . . . . . . . . . . . . . . . . 553.78f! Bicycle bablt. H. W. Rood . . . . . . . . . . . . . . . . . . . . . . . . . .  55.�.690 Bicycle bub • •  elf-ollin", O. Kraus . . . . . . . . . . . . . . . . . . . 553.621 
�l�;�I:·;��'�li"6.· 6w�n��t����: : : : : : : : : : : : : : : : : :  �UJt The elements between the brackets to be computed �l���l: �:�ta�!�: ����·t�"��'1raiC:::::::::::: �:f: first. To obtain the area of the valve. multiply the square Bin. See Flour bin. 

j ( WXg») l I 
L = 1 (PXA)- V + -1- f X W 

of the diameter by 0'7854. Il�,;:r;:: �: If: ��l:;.e .. ley: : : : : : : : · : · : : : : : : : : : : : : : : : ·. �1� 
(6715) D. P. D. says : Please let me ����rl.au�,:!:ldi :..i.:ru��ertiieaiiiboiier: . .  Aiariii.; 553.556 know. through the SCIENTIFIC AMERICAN. how to boiler. Steam boiler. 

put a � in. hole through a heavy glass bar ? A. This can Book cover. C. L'Enfant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553.530 

be done wilh a bard drill and spirits of turpentine_ te- ��t�e:'lr.'��18:t���·. :J:. �������� : : : : : : : : : : : : : : : : :  �:� 
dious and uncertain process. and only for small holes. A Bottle fllIIng device. ,1 . Iredale . . . . . . . . . . . . . . . . . . . . . .  1\63.734 
diamond drill Is much better and cheaper. if there are Rg�tl�· s�g�������ie�: �: i:'a�':t�ii: : : : : : : : : : : : : : : : : :  �;�l 
many holes to drill. It lan!:e hole8 are wanted. from � :��1;,. �����:;�!��:b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553.703 In. to 1 in, or lan!:er. prepare a piece of thin tubing of Burner. See Fuel burner 
brass or copper. of the reqnired size of hole, of 1 or 2 :�:��'ii. ·�07::,t�e:.: I. t·;&��!:'�ej.j,·:::::::::::::::.:: : :  �:�� in. in length. with small 8pindle and grooved pulley at- Ilutton feed mecbani.m. W. E. Bennett . . . . . . . . . . .  553.8(13 
wcbed. something after the 8tyle of the watch maker's 1 8:����'eL61?C:;.I.ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.595 

now drill. Fasten npon the plate of gla .... at the point to C!ane mill, C. A. Calvert . . . . . . . . . . . . . . . . . . . . . . . . . . . '.' 553.607 
be drilled. a ring of metal or wood for a gnide to keep �:� ����H�:: i;. �:. �':radrl:::::::::::::::::::,·:.�:�: �� 
the tubular drill in its I'lace. until the cut is 8tarted suffi. Car couplinl<. J. M; Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'>3.587 
ciently to steady the cutter. Lay the glass plate horizon- 8� 1!��.:!.��: �.�:I����.��: : : : : : : : : : : : : : : : : : : : : : : : :: �:� 
tally. and work the drill perpendicularly with the bow. 8:� ::�g:U�' :a:t¥:����f{�: :: : :  : : : : : :  : :  : :  : : : : : : : : : : :  553.524 using one hand to steady the upper end of the drill stock. Car fender. �. C. Mcguire. ' . . . . . . . . . . . . . . . . . . . . . . ... . 

Feed emery (about No. 90) and water into the open end 8:� i��g:�: iir�t.�'.I�xBe·dfOj.'C: : : : : : : : : : : : : :" : . � of the tube as fast as required. In a very short time you Car. band. A. Hitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.617 
will cut a disk out of the plate. Another plan is to heat 8:� ��p�l��;yl';\.���IE�p.M��ke.:-i.;: : : : : : : : : : : : : : : : : : : :  �:� 
the drill to .a low che':'Y red and plunge .in a solution of 8�::��ac:;;co!eol'i!i��,:nC�n�i��gll�':.n.an,j 'coiinec.: 553

.8
1
8 chloride of zmc (soldenng tluid). This glves the drill an tlon of railway. E. LaDllen . . . . . . . . . . . . . . . . . . . . . . . 553.756 

exceedingly hard edge; l(rinding removes the hard por. Cars, electrical propulsion for street or other. J .  
tion. Therefore. the drill mU8t be  hardened after grinding. Car������in·� ·m8Ciiine: ·jacqii8r(i;H: ·ii.ij.dWick : �:�� Cardboard. adju�table cutter for cuttillil. C. w. 

(6716) C • .T. M. asks how to make leaf carM��be·n�iii.;·ieedin�· mecIiiiui,;io: ·F: ·A: Fi.ithci': �:� pbotographs. A. Pass the paper lIrst through a solution 8:��'i.��";����� .. �: 8.i�.�: .�: .LI�n: : : : : : ::: : : : : : : : : �:�� of gela.in. 1 part in 20 parts of hot water. and use a Carrier. See f:asb and packa"e carrier. strong solution of potsssium bichromate ; or the gelatin Cash and �aCka�e carrier. Weaver &: Barr . . . . . . . . .  553.548 
and bicbromate may be used together. Wa.oh with hot 6:::I.','�.ecpr�g��[0�,n��u!��ltD�\��·��'!-e .and 553.620 water. A strong blue blackground may be produced as for. K. Prinzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.688 
follows : Dissolve in 2 oz. of pure water 120 gm. of red 8t:�'1<r���k;.t':;,�ill��':!t.�I��t ·Adaiiiti::::::::::. : • .  :: �:� ���;�o ���:�I��:��u:r i��:�;:��0:7:m

s��a
; 8g�� �r�l��� N%r1��'::��:�;:��;:��;;;�;���::w:i �:�sr oz. or water ; mix the solutions, 1Ilter. 1I0at the paper De Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.554 

for a few minutes on tbe 1Iltrate ; print from thA drled gg�e��!'�a�b�;��n� .��sIi�b�Jr�.� ���.����.:: : :  �:� 
Paper as before. and wash thoroul(hly in water. By ad- (�lllarette splittinll machine. 1. F. Hartigan . . . . . . . . 553.583 Cleaner. See Dish cleaner. ding a little phosphoric acid to the bichromate s')lution j'ondiment bolder. J .  �'rye . . . . . . . . . . . . . . . . . . . . . . . . . . . 553,bSO 
and exposing tbe print before washing to the vapor of a ���r�g "3:':I�e�E.�e�.:W�����: : : : : : : : : : : : : : : : : : : : : �:� hot solution of amline in alcohol. a blackisb.green or c0¥.r.ng machine. J. O. Deckert . . . . . . . . . . . . . . . . . . . . . 553.805 
red positive is obtained. Or. prepare the paper with so- ggr.:tgl:::,�c�:g�e�;:.rj�'6':e8li�or���::::::::::.: �:ffl lution of iron 8esquichloride, and develop after exposure Ootton gin. saw. J. Riee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553.591 
with a very dilute solution of silver nitrate. Use plain �:£��·C.s�:p�� COU.��i.��: . . . . . . . . . . . . . . . . . . . . . . . . .  55.1.702 photographic paper. CultIvator, F. E. Davl •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5I\a.7Ot Cultivator. trip .bank. M. Sattley . . . . . . . . . . . . . . . . . .  553.691 

(6717) G D H. savs :  Can vou give me I Cutter. See Cbeese cutter. Howel cutter. Pipe 
• • • J cutter. simple nIles for calculating the speed of pulleys ? A. · Dark room. F. A. Wattenberg . . . . . . . . . . . . . . . . . . . . . . . 553.743 
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94 I t ieutifit jmeritlu. 
Dental IIgbt .. nd he .. ter. F. H. StafI'ord . . . . . . . . . . .  ; .  

��:pP :gpd�!'at��w:.ri.· :i:'E.·(:rGiimow:::::::.: =:m g:�:!·.�t:r. �:."T��f:�:.�: .�:.�?�?� ...... : ..
•

.
•

. 
:: Speed IndicatOr. J. Ro/IiKIuger . . . . . . . . . . . . . . . . . . . . . . .  liOS,l'24 DI.b cleaner. C. T. Guy . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  Splnnlllll frame saddle;-�. M. Parker . . . . . . . . . . . . . . . . 668,8lli B!:.? j«;:=:'i."n�e�.,ff°r.Faii.ei : : : : : : : : : : : : : : : : : : :  ::: SPI��h

n
b'n�'F.�. ":l::�::It.

I
. ��i.�? .�?� . .  ������ 563,667 

�1i'i?
1 ��'1{;,.ifj,���?�':i Cirili: · · · · · · · · · · · · · · · · · · · · . . �::gt: �=lh1r 

sm�g:;=.�� i>&ileaciiltZ':::.·:::::.·::.: ==� 
\)uplex formlnll macb lne. G. C. Bardon. et al . . . . .  Sprlnkllnll device. J. P. Van Sickle . . . . . . . . . . . . . . . . 668,'/27 =��:i�� �ggh .. �c�'}�I�I .LOf(j::::.·:.·:::::::. ::: Sprlnll. See Vehicle .pring. 
Elect · ba J '[ �r.r.:: :::!t�.; 'ip�!'::�u;'·. ·A: ii: KOiIi: : : : : : : : : : : : : :  �� 
Elect�g m����. co�ir�i ��a$�eiii 'fo;,: 'ii: Sautter S � 55ii:!ll1 

et .. I . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s=::.·��'::.nr� .. l���:!rl�.�: .�: ���.�:.:.: 653.618 
ElectriC 8wltch, J. C. �· .... an. . . . . . . . . . . . . . . . . . . . . . . . . . Steam boiler and furnace, F. D. Shepberd . . . . . . . . .  653.767 
�l:��!l:�n����."g? A"J��':.�'. �:. �:.����?: :::: Steam engine. W. F. & E. W. Cleveland . . . . . . . . . . . . 553,747 

Elev .. tor. See ,['ub;nll and caslnll "levator. ��:� ::�';:io�: �: ��ert,;;::::::: ... :: ........................ :: �� 

llll:;::g� gg�:�l.r.r.r"dr::l!,".;.�.�.FI't��t';;ess::::: : �&W ��g��e'i,�
tt�':e 'll'o'tiI�·.�j,=:cro88 . . . . . . . . . . . . . . . . . .  653,667 

Enlline. See Ste .. m eniline. Stove or .. pparatus for beating .. 11'. S. C. Davld-
Enlline. E. W. H .. mmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 653,

6
13 .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653,0'16 

Ev .. porator. J. W. Loomis . . . . . . . . . . . . . . . . . . . . . . . . .  668,632 Street .",eeper, A. HllUkey . . . . . . . . . . . . . . . . . . . . . . . . .  653.768 Eyeletlnll macbine8. puncb block holder for. Sunshade. bicycle. J. Mul'll .. troyd . . . . . . . . . . . . . . . . . . 553,7'<16 
Lonll & Corbett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653,715 SUl'lllcal In.truments. etc .• • terlllzer for. E. M. 

�:��::��
b
b�t�

r�'i:d Jp:ifi:.�r�:.biiieCi; J.' iil: Ii53.686 Lundbolm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ii53,!i6l 
Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  653,694 �:!r.,��IlN:\l:::�c°.::ft�'l.�· A. 

C. Jobnson . . . . . .  
668,6

1
9 

Fence. metallic. R. C .. Jr . •  & W. A. Ste"'art . . . . . . . . 668,629 Table. I:!ee Folding t .. ble. �r��e�b� � .. i!",iI:���rB. Smltb . . . . . . . . . . . . . . . . . . .  563.693 �:r:r .. �I��':.'at!r.�. t.HM�,:3t���·.·.·.·:.·.·. : : : ·. : : : �� I Filing letters. means for. A. Huttenbach . . . . . . . . . .  563.678 Telegr .. pblc and teldphordc transml8810n. com-
Filtering apparatu8, H. Roe8ke . . . . . . . . . . . . . . . . . . . . . 668.763 poslte. E. E. Backu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . �l�'i:':ogl":�:lr:r. V: N' P�Y!��:: ::::::::::::::: : : �r�:�����:..��g:�"mc!,::p'�w.'¥;.�u':3;�����·:.·. 

�"l)erti.ements. 
O R D IN A lt Y  RA TES. 

I n � l d e  P .... e. e_ch I n .ertlon • •  ,lj cent . ..  l I u e  
I I n e k  I ·  .... e.  e .. eh hl.ertlon • • • •  81.00 11 l i n e  

pr For some ckuBBB 01 AdverUsemmt8. SpeeWI and 
Hfl/ller rates are f'tIlUir.a. 

:l'he .. bov" are ch&rJles per "" .... e IIne-.. boltt eight 
"'01'';8 per line. 1'hls notice silo"'8 the ",Idth of tbe I1l1e. md Is set in lJIC .. te typ ... 1llnJrravlnll8 m .. y bead artver. tisemeots at" t,he same rate per �at.e line. by measure-
:�tve':t" ��

e �rl'g.tf.J:·"om�d�rt!:�e�ts .&::::d�; momtml LO appear 'in the tni lowiua week's Issue. 

01 JDETIL WOHlERS 
",ithout .team PO\V81' can ... ve 
time IlUd _ b, using our 

SEND FOB CATALOG UES­
A-Wood-working Machinery. 
B-Lathes, etc. 

SDEC.A FALLS lD'G. COlQ'Aln'. 
• 695 Watcr St., Seneca Falls. N. Y. Flour bin. welllhlnll. A. E. Bobu. . . . . . . . .  . . . . . . . . . . .  Tire. pneum .. tlc. F .  H. Perry . . . . . . . . . . . . . . . . . . . . . .  . .  

��t��A���
e
m:r:.ctin�I�.

e
�ai-iioid: : :'.: : '.: '. : : :: : :  :: : 568, �I�."::.':,'i!d����:u�!l.iti .. piieumaiic .. . j: ·w: AMERICAN PATENTS. - AN INTER-

Foel burner. G. C. St. Jobn . . . . . . . . . . . . . . . . . . . . . . . .  553, Mix . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . estinll and valuable lable .howln" the number of palenll Furniture finl8ber, Evlts & Hurlbut . . . . . . . . . . . . . . . .  668 Tires, valve for pneumatic. S. L. Sears . . . . . . . . . . . . !ll'anted for the varlou8 su bject. upon whicb petitions Garballe receptacle. J. A. Bo"'en . . . . . . . . . . . . . . . . . . . .  653 Tobacco ordering aPJl8l'8tu8. J. K. Proctor. . . . . . . .  have heen filed from the belllnnlUlc do",n t o  DecelDber G ... producer. E. J. Dult (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 TO::r.s' Qulun & Br .. dlel'. . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. 31. 1891. Contained in !'CIIU< TIll'IO AAIEHICAN S u p-G ... produclng .. pparatu8Int; N. Dickerson . . . . . . . . . 
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.. .. PI.E.m :ST. No. I O OI!. Price 10 cents. To be bad at 
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. . . . .  . . .  
Track structure. V .  Angerer. . . . . . . . . . . . . . . . . . . . . . . .  thiB office and from all new8de .. ler • •  

�:t: .. ;: ����?::::::::::::::::::.'.' .. . ' .
'

.':::::::::: : : �!!! l.'ram",aylraeri'\li, J .  H. Dlckln.on . . . . . . . . . . . . . . . . . . .  
..... """ Tricycle. • V. andlo.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gener .. tor. See Ste .. m generator. 
���:: N

s
&�::k.:!�:����?: .�'.�: .�����.� : : : : :  1i6l 

��
8 fr�:·ik �::::' ii'oce .. iii Mci'i.pj,6i=&ius for 553,679 Il' b b II artl I et hi f f I 

extracting. Pel .. tan & Clerlci . . . . . . . . . . . . . . . . . . . .  553,816 
u 1."0. �t�:ens . . � .�: . . . �:·.�� . . �� . . ?� . .  ?�� ��: 653,673 

Gun. 8prlnll ..... W. F. Markb .. m . . . . . . . . . . . . . . . . . . . .  563,716 Tublnll and casing elev .. tor. W. H. Bay . . . . . . . . . . . . 668,711 
Hanger. See Sh .. ft banller. Turbine motor. C. A. P .... on8 . . . . . . . . . . . . . . . . . . . . . . .  663.668 
Harve.ter, corn, G. E. McV .. y . . . . . . . . . . . . . . . . . . . . . . .  553.6& Turblue •• team. C. A. Par.on . . . . . . . . . . . . . . . . . . . . . . . .  568.669 
D:�f��\:';;�'1A: 1.i:y;.���.'::::::::::::::::::::: : :  �m 

Typ
� .. t:;� !J���.

t
��M:"I:��'� ������� . �?� 563.521 

Beater. See Air beaLer. Feed",ater beater. Type casting macblne. G. H. ZI8Jller . . . . . . . . . . . . . . . 563.0'16 
Ig���

n
t:�����

v
:lJ�� 

macblne. A. H. De Camp 668,778 Typewriting macbine. J. M. Fairfield . . . . . . . . . . . . . . . 668,b1
9 

Hoop 8h .. vlllll wachlne. C. N. Smitb . . . . . . . . . . . . . . . .  553,670 T
y
�,!;���r! . �.��?

I
�� . .  �?���� . . ����� . . �: . .  �: Ii68,62O 

Horse tall guard, P. Von Lackum . . . . . . . . . . . . . . . . . . . 668;610 Umbrella rib .. machine for formlnll conuectlon. 
Ho .. e.boe. W. J. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,686 for. C. F. Wur8ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553,603 
Ho

�gr:.
O
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b
k%e.����.� .���. ����.�. ����: u

m
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.. 
�::st�:�? .. ��. ��. �.����. � .. � ��. �?�: om 

Hot water or .team boiler. J. A. Fi8h . . . . . . . . . . . . . .  Valve. lubricatlnll. J. Curran. . . . . . . . . . . . . . . . . . . . . . . .  568 
Hullinll machiue. pea or bean. H. B. Brakeley. . . .  Valve mechanl.m,p. Cooper. . . .  . . . . . . . . . . . . . . . . . . . .  776 
Ice hol.t.'C. G. Scbmldt. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Valve .toP. A. M . .... orrell . . . . . . . . . . . . . . . . . . . . . . . . . .  " 786 
Ice maKing 'llachlne. C. A. Kunze!, Jr. . . . . . . .  . . . . . .  ;:�M,� ::.�:.T����,bJ�{gI:'v�rr::�I

.
I�� 

.
'
.: : : = 

, I��\�:r��?r't��e ��:;�ef:.rlcaiO;':" " " " " " " " ""
· Veblcle draUjlbt .. ppllance. E. Kunau. . . . . . . . . . . . . .  680 }��i. S::e

S
�ltj�ynt. ;:tlgl: :��nll�G�T�f�ver: : : : : : : : : : : : : : : : : : : : : : : : : II 

JUjl bolder, A. P. Woodard . . . . . . . . . . . . . . . . . . . . . . . . . .  563.800 Velocipede bub. '1'. V. Handloser . . . . . . . . . . . . . . . . . . .  . 
Key. T. Donabue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651f.�78 1 VendlD/li macblne. newspaper. W. B. & J. S. Nor-
KnlttlnlJ macblne needle bed. W. Esty . . . . . . . . . . . .  663.729 rl8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li/;II,761 

l::::&: �c:r������: ·piitiii.;ici·. : : : : : : : .: ·. : : : : : : : ::: : 45 �:I���a�U:����t,,�.?���?��. ��·.�: .�?�5M"!'� � 
L .. mp. electric arc. Balluall & Arnold . . . . . . . . . . . . . . . W .. 18tb .. ud8. etc .• loop seCuring device for. H. 
Lamp. electric arc. S",obo� .. & Laven.. . . . . . . . .  . . . . Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,645 
Lamp. Incandescent. H. Green . . .  . . . . . . . . . . . . . . . . . . . W ... mID/li and ventilating appar .. tu • •  M. H. 
t:��I��U:'f���n:i.:e����?�: : : : : : : : : : : : : : : : :·.·. W .. fc�l:r.;.·i&8ie;,er:F:M.iDk·:.·.·.·.·:::.·:.·.·.·:.·:.·.·.· ... . :: 

I:��'ar�n�:"'iii!e�. ��
t
l�: COnkiing,&·Wliii.:: ;:���::e�cJ.:�tFM�&�!.��7:·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.: : :  
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.;.:�r.' ' ' ' ' '  . . . . . . . . . . . . . . .  . 

Lever and ·rod conuectlo� H. Dodlle . . . . . . . . . . ; 553, Wheel. DI Vecchio & CO"'ard . . . . . . . . . . . . . . . . . . . . . . .  668,796 
LIlJbtnl1lll arrester. E. G . .. . C. Holfm .. nn . . . . . . . . .  553, Wblst board. duplicate. L. C. Tbompsou . . . . . . . . . . .  563.741 
Lock. See Sash lock. Window or door screen. H. M. D. Str .. der . . . . . . . . . .  568, 'l93 
Locket or brooch. W. C. Foreband . . . . . . . . . .  . . . . . . . .  Wire fastener. R .  E. Curtice . . . . . . . . . . . ... . . . . . . . . . . .  563.748 
Loom. J. B. Northrop . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  Wood. lmpre/IiD .. tlng. A • . D. Tyler. J r  . . . . . . . . . . . . . . .  653,647 

t��mw����e:I��:.��.Jj.TB�����·.::::::::::::::: ·. : · : :  
����"t::."i:"c::.'i;:tti:..r�penoer . . . . . . . . . . . . . . . .  5&3,628 

Lubricator. See Car lubricator. Yoke. neck. H. P. Kidney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568,784 
Maudrel. CUl'Ved sectional. T. Conl!ers . . . . . . . . . . . . .. 563.608 
M .. rloe bOiler, R. R. & H: L.'Zell . . . . . . . . . . . . . . . . . . .  563.700 
M .. tcb m .. klnll machine. J. C. Donnelly . . . . . . . . . . . .  668,009 D ESI G NS, Match 8afe, Bai l & Ro"'en . . . . . . . . . . . . . . . . . . . . . . . . . . .  5511;500 tl8Y� .. g!:b::.�v::.'1lfnt, L. c. & U. G. Gillett . . . . . . .  668;68l Axle box frame. W. S. Adams . . . . . . . . . . . . . . . . . . . . . . . 21i.10l 
Mining metbod of and .. pparatns for placer E Buckle frame. C. R. Harrl8 . . . . . . . . . . . . . . . . . . . . . . . ... . . 26,094 

D. Bronson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . .  : li/;II,776 a�g:�: ��1ri&�:�:���.���: : : · : : : : : : : : : : : : : : : : :: �:= Mop "'rInI!er. A. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.6M Bottons box plate for cull E D G lid 25,092 tlgf��n. �e':,"l1':,�gfn':.h=�g. J. J. Hamilton . . . . . . . 568.582 Casket pl .. te. M. Bremer . .  :. :. . :  . .  � . . . : : : :  :: :25;006; 25.096 
Mo,..lnlJ machme. H. M. Deming . . . . . . . . . . . . . . . . . . . .  668,779 Clasp loop. llarment. F. A. Ive . . . . . . . . . . . . . . . . . . . . . . .  �001 
Music 'eaf turner P H Ad .. m8 668 746 Fireplace front. Fairbairn & Brab . . . . . . . . . . . . . . . . .  25.107 
Mu.lcal lu.trumeot;N. ·Merrlll. ::::·.·.: .: :: : ·.::: : : : :: 55i668 ' �::�:;.�el��'!:�· T: ·IiCAcii.iiii::::::���.� ili Necktie. G. F. Magrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.750 Lanndry Iron W A. E 'Benricl �106 Nut lock. J. Dickason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 068.780 Metal boI, H: M8.ca .. uiy . . . . . . . .  : : ::::: :: : : :: :: :: : :::: 25.097 011 can. J. C. McCartby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  553,668 me .. t. Mabee & Zetz8cbe . . . . . . . . . . . . . . . . . . . . . . . .  26,106 on can. D. True . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668;726 g m .. chlne cabinet G W LonllSta.If 2@;104 
8i1e�����gMfJ:."':;,

t
.:'c"Ii.P.iI!i. 8?ti?coie: : : : : : : : :  �� baBe, L. Kahn . . . . .  

• 
. . .  · . . . .  : . . . . . . . . . . .  ::::::::: : :  26,108 

Orange8. etc., combined ",rapplllll and .lzllIII e. • C. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,109 
machine for J H Goodbar Trimmlnll knife, _E. S. HarrI .. . . . . . . . . . . . . . . . . . . . . . . . . 25;098 

Organ .tartlllll apParatu8. I. H; Speo;,;,;,·::.·:.·:.·.·:.:: Truck side bar • . W. S. AdamI . . . . . . . . . . . . . . . . . . . . . . . .  3I!,102 
Ore eoncentrator .. ppar .. tu. J. S. Loder. . . . . . . . . . . .  ValvlIB. casing for slpj10u dlscharlle, H. P. Cope . . .. 25;100 
Or� 8 .. mpllnll macbiue. D. W. Brunton . . . . . . . . . . . . Vehicle atep sbank, H. C. S"'8I1 . . . . . . . . . . . . . . . . . . . . .  25,103 
Overshoe, J . �''. O'Brien . . . . . . . • . . . • . . . • . • . . . . • . . . . . • •  

�:fJ��n:ra'Nt'::J�
l
ft llll·T�:lc'l.":��: : : : : : : : : : : : : : : : :  P .. per bag macblne, Lorenz & Clausen . . . . . . . . . .  . .  

P .. per elbo", • •  produclnll. E .  T .  Greenfield . . . . . . . . . 
Pe .. nut .tripplnll and cleanlllll macblne. T. E. 

Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 563.527 
Pedal. 8pring. R. F. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.'111'1 PI .. no action. J. R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563.1i6'1 
Picture. tran8parent transfer. E. E. Pllz . . . . . . . . . . .  653 680 

TRAD E MA RKS. 
Baking IIQ",der. Chapmau 0\; Smith COlllpaD)' . . . . . . .  !.700 
Beer. J. Koebler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . it:; 
Ilggl:· ::J�gt:e?l��m�iiOii ·cicii; ·com: • pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �'m 

, P O W E R  & FOOT I S HAPERS,  P LA N E R S  D R i l lS 
� AT H E  S. �Dc���MI��P 2�TV'mul��ti' S E BASTIAN L ATH E C O  1 2 0 C ULVERT ST C I N C I NNAT I O .  

............................ 

: N ICKEL PLATED POOKET LEVELS : • • • • • • 
: � Incb. - - - - 0.40 I � mcb. - - - - 0.50 : 
• 86 pa.IJt Oatalogue 01 J1iIne Tools, 1!r... • : l.H8� STARRETT 2,�i3. Atho l .  ".\�t. : 
............................ 

TH E  CURTIS Steas: &: Grease SEPARATOR 
IT W I I . L  .eparate ", .. ter from steam. aUd 

.0 deflect tbe water tbat It cannot llet back 
Into the current. 

IT ", I I.L 8eparate grease and .edlment 
from exb .. ut .team. The gl'ease m .. y be 
drawn oft' .. t Interv .. I .. .. nd tbe .edlment 
removed. PP- Send for Circular S. A. 

D'ESTE &; SE I<;LKY VO, 29·33 a_verhill Street, B08tOll. 
E M PI R E----

• BOILER CLEAN ER  • 
---'COMPOU N D  

W e  D o n ' t  Offer Grotnltle ... but oar 
Clrcnlar '!ViI I llive you the Information 
th .. t "'Ill en .. 6le rou to ";11 VI' Time, TJ'0:t�n:�f::4elv 

t;ti�� CW/lIi'I and FactorieBfu the East. 
OFFICE : 

K e m b l e  Bldg , . 1 9  Whitehall St .• N .\' .  

THE ORNAMENTAL · IRON INDUS-
try.-De.crlptlon of tbe method of manufacturinll ",rooght Iron Into ornamental and artistic form.. With 
9 i l lustratIOn.. Cont .. ined In SCIENTIFIC AMERICAN 
S UPPLEMENT. No. 1 020. PrIce 10 cents. To be IuId 
.. t thi8 office IlUd from .. II neWBdealll1'1l. 

FIRE BRIGK ���p�LiES. 
. , • • • • • W' ...... 1(11' Prill .. and 0ataZ0aue. 

BROOlU .. YN (lIRB BRI C K  WORKS. 
ISS v ... n,lf.e Ii!Jre,,'. BROCUU .. VN, N. V. 

ARCHITECTURE. 
J1ac� ...... EuaInMrIg Meehan­ic&l-Dra� EIeotric't7. R. R: Uu!. Brid&e "--'---'-"; Plumb' Bea"-- MIn ' Gil:h�cbea. � fort:;;. circu"\t.. 1It&tlua nbjeot 'Iri8h to IItndy or � trade. 
Vorreapoudence Sch_1 of ludustrl" 

Sciences. SCRANTON, 1" A. 
E L  IW'l' RO MOTOR. S I M PL E .  H OW '1'0 
mBK.8. By G. H. Hopldn • •  -De.crlptlon ol .. .  mall electro 
motor devl.ed IlUd con.tructel\ 'WIth a view to as.l.tlnr 
amateur8 to malre .. motor ",nlch m\jtbt be driven W Ith 
advantage by a current deriVed frum a b .. ttery, and 
",blcb ",ould have 8umclent power to operate II foot 
lathe or any macbme reqnirlnll not over one man power. 
With ll 1Jgure •. Contalued In SClKNTIl'l C  AM E1UrAlI 
8lTPI'L " I\I " NT. No. 64 I .  I'rice 10 cents. To be bad at this adlce and from all llewsdeal8fB. . 

B U Y  
T E L E P H O N E S  
T h a t  u l'r ' an od-li o t  · · cht"ap ' h i n a"."  The dUler. ence in C08t i8 little. We guar .. nt"e our .. pparatu8 and 
ff.;-=:n�� �3\<;'':t�'':�::e

l
���1 �r .rc���1 ���

ts. 

WESTERN TELEPHONE CONSTRUCTION CO .• 
t40 Monadnock Block. CHICAGO. 

La�aest MOJTIII.I.fadAJrrer. 01 Telephones in the United States 

I 

DO�0����;bO�8��!a.��� �ve you jU8t wh .. t you ..... nt. Our specialty 18 BI .. ke Transmitters. There is a . i  best tt in everytbin
�, :\� ��e� Jl'�r ��tOf It: =t ��r;:J .. t�Jlhone. Write for lIIutr .. ted catal()gue. PH<ENIX INTERIOR TELEPHONE CO •• 

131 Liberty St •• New York" 

Dllrable-Easi ly App l ied .  
�:::·n=���':t:.f�'L� 
m .. terial.. IlUd will uot diy' up 
and become brittle under ex­
posure to tbe weatber as coaI­
tar rooflnllS do. PP- Send for 

������,,!'J..':'to 
W A RRE N C H EM I V A L  

& lUFG. VO . .  
S:J F tl i ton Street, 

Ne,,' York. V .  S. A. 

Reagan Feed Water Heating, Water 
O irculat inl and Shaking Grates 

trie s��lr�':.'Y' ��3�T�n'tvI,t��'b In .. 11 parts of tbe United StatllB to manuf .. ���,��:�a1ty. 
Water Circu lat ing Grate Co. 

Manuf·. and Sole Proprietors 
GENERAL OFll'ICE " WORKS, 

1026-1028 Filbert St.. PHILA •• PA. 

JAPAN AND CH INA 
Do yon wish to extend your trade to above. 

mentioned countries ? If SO, write 
or call npon 

BURNS, OVERTON ok CO., 
Repre.entlD/li H. E. Reynell & Co .• of Kobe, J .. pan. 

Constable Bldg.,  6th Ave. and 1 8th St •• New York Cit, 
PU""m,at-ars, Barometers, Thermo­

meters, Hydrometers, 
���:;: �:Wnf:e .J.'a ����?s¥'.::.� 
u. s. Govt. H:r4rom!'ters for DI.tlll8fB. 
Insirumeut8 for Coal 011. Bre",er •• etc. 
Genuine Scotch G .. ng!' Glas8.all lenRtbs 
IlUd dlamete ... cut tl!.grder. Write tor 
UluB. !'&f91. X. G I USEPPE 'rAG. L J 4 BVE. 300 Pearl St . . , NEW YORK. 0r\gI� Hou.e lIlBtabllBl!e4 188f, 

FOOT POWER LATHES THE OBER LATHES 
For JGl£ctricai and E� .. For Turn'-- • -0, Adze Di n" 

Pipe. See Blo"'pipe. 
Pipe cutter. W. Aude .. ou . . . . . . . . . . . . . . . . . . . . . . . . . . .. 653,663 
Pipe •. tele.coPlckint for .team, J. P. lJurnb .. m .. � 

Ilggl:.f��n�?::.'ilnp�lgf .. BM��.130Cf.�':&��::: : : : : 27:1 
Braid. Roths'cblld Brothll1'1l &. Compauy . . . . . . . . . . .  27. 
C .. nn8il fre.h beef. J. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27. �I:���::'����. w.t.::l!fL.·.·.·.·.·.·.·::.·.·.·.·.·.·.·:.: : : ;:m 

Planter
l 
potato. J. Je •• op . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668;618 

�lg:: �3l'o:.·c���t�L: : : : : : : : : : : : : : : : : : : : : : : : : : :  �� 
Potato h .. rve..ter. J. N. Cocker. . .  . . . . . . .  . . . .  . . . .  . . . .  553.611 �::� t��B:.!tg�p=:: .�f=.rt�:8.J· Bly . . . . . .  558.006 

prl���'rg:: ':f::-:;�:���'if.'fe��� 653,668 ���f.;"��l: . .  H.:.�:�ii: : : : : : : : · : : : : : : : : : : : : : : ::: �= 
Race tr .. cks • •  tarter'8 g .. te for, P. RyIlU . . . . . . . . . . . . 553;740 
Rack. See Seed rack. :::l::;.c���lc.e���\.�.��::::::::::::. ::::: � 
Ran", .. y gate . ..  utomatlc, G. A. Reynolds . . . . . . . . .  . ::Il::�' 8"Jfi.":'c�UM::�I� ����I.��: .�.�: .����� 
Rallw .. y .ystem. A. H. L\jthtb .. U . . . . . . . . . . . . . . . . . .  . .  
Bail",ay Bystem. electric. J. F. Page . . . . . . . . . . . . . . .  . 
Rallw .. y veblcle • • •  ",Ivel or fiftb wbeel for. J. C. 

Mltcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5611. 537  
Ran", .. y .. autom .. tlc coal recordinll .y.tem for, 

F. A. Waite .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558.63'.1 
Rake. See Road r .. ke. 
RazX� FI���I��.��� .�?��� ���.����' . .  ���: .�: 653,1rJ5 
Reclprocatlnll drUI, A. E. W. Mel •• ner . . . . . . . . . . . . .  563,53t 
Recorder. See Time recorder. 
Reel .eat. E. C. & A. R. Roll . . . . . . . . . . . . . . . . . . . . . . .  . . 
RegI.ter. T. B. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Rein bolder. G. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
re::x·::�e�. y,;.::::lr::::::::::.·.·::.·.·:.·.·::.·.·.·:.·.·.:: 
Sad Iron, E. McOadden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sash fastener. G. R. Root . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Sash lock. "'Indow. P .  C. E",art . . . . . . . . . . . . . . . . . . .  .. 
8a", filiM machlue. Hd & Vernon . . . . . . . . . . . . . . .  . .  
Sa", IQllcblne. <11'&11. E .  A .  Smltb . . . . . . . . . . . . . . . . . .  . .  
Scotollrapb o �  'lJritillll IQ8cblUf! tor Qse o t  the 

blind. T. J. Bennett . . . . . . . . . . . . . . . . . . . . .  , . .  " . . .  568 fi(ij  
Screen. See Windo", or <loor -creell, 
Scythe, C. Fredrlcksoll . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . .  =m �::1I�: ��h��. df��3&�0��b:�r��

e
lQj.· iiOHie: 

Llppb .. rdt & ihUIQenb9J'/li . . . . . . . . . . . . . . . . . . . . . . .  lJ03.7liT 
Se .. ling m .. chlnes lII_lne feell!lf for bj)t;tle. 

Llpphardt & QiulQenl!eJll . . . . . . . . . . . . . . , . . . .  , . . . .  568.1611 
Seat .. See Sprin" _eat. 
Secondary batterY, P, F, Rlbbe . . .  t . � " . " H . � . � . �  . .;t 

g����j�':J�rin"le:�lei!ip�i.:n��"l'parti. 27,fM 
tbereof. Gould Coupler Company . . . . . . . . . . . . . . . .  27,'124 

Cider mills, P. P. Mast & Company aUd Superior 
Drill Company . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .. 27jf:72Ii 

Oillars, G. W. Wbltney. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  '. 
Confectlouery. Wl'i/libt & Moody. . . . . . . . . . . . . . . . . . . . . ' .  
Cotton f .. brlcs. Naumkeag Steam Cotton CoIUPanY . Flour. wheat .• W. A. COOmbB . . . . . . . . . . . . . . . . . . . . . ; . . .. 
Gum. che",I!'If. J. P. prlmle!

. . . . . . . . . . . . . . . . . . . . . . . . .  .. 1t..'3l:;.:!,�':';'�� �:ed.�
I
ft.��\'l:�::::::.: !!T:t6i M.edlcine, toniC!. alterative, and laxative. Dr. B. J, Met!rb.:..e::��=�itfrtciiio;,:· C: ·iiici.iiici: !!T.m! 

Ne.::e&i-; 'j: it: ·iiiddletciii::::::::::::::::::::::::.:: : I·!!! 
Needles. F. P. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi:7i8 
011. and tbeir com\lOundB, certain, C. H. Howell 0\; 
p&u��nXome8ilii 'or 'iDiiitiiiie; 'Tri;CUre 'COm� 27,fIMI 

pauy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "'.TIII 
P .. per .. ud euvelope .. '!t'l'Itlng. W. H. H ... brollC$ 0\; 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . !!T,088 
Peptouate of Iron. Rotbscblld Brotb8fB '" ColD" 
per=e,:y ',u;d 'otiie;' p':';p.jroiiions· 'io,· iii, 'iciiilii: !!T,'IOl 
PbJiJi:h'C cg�P:l!!tes."ii: · A: ' seed 'jjry' 'P'liiie 27,714 

PlC�':'�W"':cibOW: aDii 'iiki; ·,:.;jiihei: GtiIibiiit:t 27.686 
Compan,. . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'1.696 rJ!;d:S.Tio���n ����meni8, "iiiOi: ';C'i: 27.700 
Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'1.701 

Rail", .. y tr .. ct bolta, J. H. Sternb9J'/lih k Son . . . . . . . 27.718 
Remedlel for rheulQatism. !lout, nelUaillia, and 

kindred alltrlentl. S"'aUBOU 1\beQm.thl C\u'e 
COlllpany . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  27,'10'.! 

Salv8l. c. J, Garland . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  :j7. 'lO7 
j
o
a&.:.�r. . .  ��� . .  ���� . .  ���:.:������.J:rJ£ 27,713 

Roap, tat. PI'LneeF '.l'aF SQ"P ClImllany . . . . . . . . . . . . . . .  27,nO 
Soap. toilet. PTOuty_l$o",ler Soap C01l!IIIIIIy . . . . . . . .  37.n� 
Sillm Jlll, seal •• datera. .te'lolls, and · the 'like. II. (i. . 
. AiI"",s Stamp .. nil Seal ComPany: . . . . . .  : . . .  : . . .  ; 27,711 W"1;!n' closets, L. M. Rumsey Manufacturing Com· , .  

PIPl" . . . . . . . . . . . . . . . . .  : . ;  . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  27,'1211 
WIII.ky. Go:!!: '" RoBe · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37;1!113 
Wlll�y. T. 'l.'I'al]J Ai C!)mP&ny . . . . . . . . . . . ..; . . . . . . . . . . .  �� 

Seed rac�. J. Spl'O'1le . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  �:�1::.K m':cag����b:;i�n.'k"!"l�\i"'iiip.: : : : : : : : : :  : : :  1lU1 :"��li: m'fo�:!t:�����; �n��r�!!)f de",lng · m  .. cbllle bQttonbOle lQeClillni_lII. 111, O. IB.ued .Ilice lB!>!, "'!1 e fiifDlsbed · frolll tbl. 9111cll· J · Benuett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1ilil!.6311 fIIj CllDts, In orderil!lr p 1!!!!18 .t&l>e tbe name and null' 
Sbaft banger aUd IlIbrtcat.or tberefor. J. lU, Blip- !!t tbe Pllten� desijie4. and I'IIII!lt tQ Yuun &, CQ .. 3Il1 
8haft

u
rii{.iinii.·i:Ui"p; 'iig ·i;&vliC::::::. ::::::::: =m Ifro,.c1WIIY: �ew 'fQr�, . . 

penm6fl,tal Work. 
. ..... � . • • ' ''''. 

G'UnBmitha d: '1' at liI'e�g". nat.cl!!!1>. Hammer. Au. 
For Gene�al 

gel'. file. �uIf" IlUd CllI.,,1 uan-��::;aiiii, ::��;� Shop Wor/,. . IlllIB. WhI1Detre8ll, Vo1<e • •  Il\lOke • • 

High G�e TqOl. '  �Ofch Spludle • •  Stalf �lu.t8fB. 
elegaut In dll/llgn • •  u! !f .. ble .. nd (lba\f �s 8I!d other 

Del'Ior In constructlllD. The beSt fQOt lIO",el' ::::-= \fregul .. r work. 
I .. the. made, 8I!d quality con.ldllf!lll. thB =-::: - Pq.tepte4, pr Sen4 1(11' �r 4. llI1eaPl!8t, .sen,. jar catalofl'Ut and pnces. Tb Ob 

. . 
BARNES OQ .. lII09 RUby St,. RocUord. lll, e er L_the Co., Ch_lP'ln F_I I., O., V.S.4. 

F $ 1 CJi!rreti.cj or aiiunps, we wtU or iIind by maU. po.tI!P ..... 4o \l!JiiDM;UUI 
. CUp 

N I CKEL  
.um 

ELECTRO·PUlING 
Appal'lllQB aQd l.teri,l. 

T:HII; 
Hanson ., V 8.ll Wiukle 00. Sewllrlh N . J . 

81 LIBEnTY ST •• N. Y. 
36 & 31' S. CANAL ST •• 

CmCAGO. 

The Scientific American 
Reference Book. 

4 moat useful little bouna book of IliO page • •  COIl!­
pri81U1!, probably. the most extensive V!'Pe�y of .taRd. 
&I'd, practical, condensed mformatiol' ever fUl'!\1811e4 
�o the public for 8') small .. p�lce, only 25 cents. 

4mollg It. content. are : '['he Last Census of the 
United States (1800) .  by States. Tetritpr1es, .. ud Coun. 
�IIlS : T .. ble of Cities ·h .. vlllg !)ver 8.Wl Inb .. bl�ants i 
M .. p of the United State.-mlniature putl ine i 'fbI! 
fatel't La",. full text) ; The Trade Mark Law (full 
text) ; Tbe Copyrlpr14 La", (ful l  text) , Tt e Principal 
M9cbanlcal Movemeut.-lIlu.trated by 1511 .mall dla, Iir .. mHf"value to Il'ventpr. aild l1e.hm�rs of mllcbau­
I.m ; . �I edallfou I'ortralt. of lli8tingul.heej. Amel'illlq:! 
Inventor. ; Valuable Table •. relat.lng to St.e .. m, l!lleg. 
trlclty. Heat·. !4etal •• Weight •• and Me ... ures, 

Shaftlllll c011ar. J. Rlllltln . . . . . . . . . . . . . . . . . . . . . . . . ; .  568.526 C � n � d J � n  p�rent8 w:t" BO" be obtained 0). tbe III' 
Sbe'!t feedlu(l UlIIcblnl>. I". C. Bopldul . . • • . . • •  , . • . •  668;713 vomtol'8 for 1III" lIf �"!I !I,entIQ�. nameej. In t e fQfll, "'==::::;::::;:=:::::....,....=_-'-;:::..:-_ -:-.:-:'::-'-+.:::--':.,.::� SblLllle, met&lltc. F. era"'rord . · . . . . . . . . . . . . . . . . . . . . .  1i63;5H 1I01111r 1I8t, provided tlleY l!oJ'e sinlP eJ at a CQst of NO eac/i. I -
SiJlDl'l. s..e Rall", .. y lI\JlDa.I. . It OPII!pllCllte<l tbe COIIt 1V\JI be II lIttle 1II11�· Ih. ftill HY P N 

17' Sent brI 7111''' M �"'II aa4rus em fW6ipt W �, 
l\\\.INN " CO . •  Publishers. 

SkIrt protector. H. Feder . . . . . . . . . . . . . . . . . . . . . . . .. . . .  f!!!II,'lIl'I' lu.tructloDII IIddJeu M1Il1D ... Co" 361 BJ'Q8d"'IIY. 5ew I I$II!oke bOIIIwner. aL Blcbter . . . . . .. . . . . . . . . . . . . . . .. 6Ii3;5d Yor'- other foreilrD .... wou -v aIIO be obtallJllll. a61 Broadway, New YQfL 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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Fo'Un.ua I>u Mathew Carev, 1785. 

HENRY CAREY BAIRD & CO. 
INDUSTRIAL PtrnLISHERS, BoOKSELLERS & IMPORTERS 

8 1 0  W al n u t  St • •  P h i l a d e l phia, 1'0.., U. S. A .  
pr- Our New and Revised Catalogue of Praotlcal and . 

Scientitlc Books. 110 pages. Svo. and our other CatalollUes 
and Circulars. the wbole coverlDll every branch of ScI-rg��;PJ'J�eg, t�n;!'�� ���

t
.:�� �

n
h'!, �� fJJfs"!.um: 

address. 

. �,.. .......... : � N E 'W' FACTS � 
� Concerninll � � 1\ NTH RAC ITE � 
� C O A L � -4 W I LL BE B R O U G H T  OUT BY � -4 'W' M .  G R I F F I T H ,.  � 
� The eminent Coal and Mining expert, .. 
� IN A SERIES OF ARTICLES TO BEGIN IN .L.... � THE FEBRUARY ISSUE OF y--1 The Bond Record, � 
A A MAGAZ I N E RAILROADS, .I.... 
--.. FI NANcg and .....-.. D EVOT E D  TO ECONOMICS. � -I S3.00 per Year, with binder. 26c. per copy. � 
� fh8S;;dCi;;dP�b�;;i;; CO. � 
� 20 NASSAU ST • • NEW YORK. 4> 
�"'1""--'-""'-'-"''''1-'''''� 
V ELOCl'l'l: OF ICE BOATS. A COL-
�ection of interesting letteNl to the edit.or of the SCIBN_ 
TIFIC AMB UICAN on the que.tion of the speed of ice 
boats, demor.strating bow and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 expilinatory dbljlrams. Contained in ISCIENTIFIC 
AMEUICAN SUPPLEorE"T. No. � 1 4 .  Price 10 cents. 
To be had at this olllce and frow all newsdealers. 

The Chicago Gas & Gasoline Engine 
The simplest gas and I'asollne engine on the market. Has no equal for absolute, steady speed and durability. It Is a dwarf In size and a Samson In strel)gth. Catalogue .... t on 

applWUon. 
MANUFACTURED BY 

J. J. NORMAN CO • •  
48 "A" South ClInton St., 

OHICAGO, ILL. 

Little Giant D ri l l ing Machine 
W I T H  STRA IGHT TA BLE. 

Fu rnished also w i th "wlnghill table 
Arranged for both Hand and Power. Drills from Jji to 114: Inch hole. DrIlls to center 0114 Inch circle. Table is Pllrfectly square with spindle and has adJustment of 16 Inches. Feed has a run of 4 Incbes. pr- Send !ur !'U/JIu lU'U/Ih'ate4 Catalogue, 

WELLS BROS. &; C O . ,  
P. O. Box B, Greenfield, MaslI. 

are often nearly ruined by uslllll a grind­
stone not adapted to the work. Our 

:��f: f�'A�d�J:r::y
v���y of grits 

pr- .Mall we .send tpU our CGtl1l�t 
which ,"iU give !IOU some inforl/&atinn ? 
GR A FT O N  "'TONE C O llI I' .\. N Y, 
No. III River Street, GRAFTON. OHIO. 

$ , itutifi,  �mtri'IU. 95 
The No. 2 Hammond iWA�JJ!!ll:�;U:i 

PO « t::.E '" t::.E « extra cost. Special pt'oporiUon now open. The Scientific 
• • •  �� �� � • • • Machinist Co., 6 1 · 62 Blackstone Bldg.,  Cleveland. O. 

ALIGNMENT-Perfect and permanent. Shorthand by Mail �:l���ld=��JI:t I M PRESSION-Invariably uniform. lesson he .. Potts bhorthand College, Williamsport, Pa. 
TO UCH -Soft, light, anti elastic. SCROLL SAWS Foot Power _nery, 'roo", 

Forges, DrIl\8, etc. Bend '" for 
SPEED-206 words a minute. -_ W� Co., S. BaadOlplo llt., CIaIeap 
D URABILIT V- The fewest parts, the I C E MA t :HI N ES. Corli". Enlllne�. lh· ....... u· 

n u d  JJun l el'!ii' i Uncb i nel'Y .  TUE VILTEB 
MFO. Co., tIIIO ClInto" Street. Milwaukee. Wis . best made. 

VARIETY- Twelve languages, 
3 7  styles of type,paper or cards 
of any wit/th or size on one 
machine. 

POR TABILITY- Weighs only 
1 9  pounds complete with trav­
eling case. 

DRA U G HTI N I or SU �VEYIN G  t au gh t 
1>1' mall . l!larn � to llllOO 

a month. Positions secured. Two cent stamp for 
catalogne. 1'. O. Box 369, Tre!'ton, N. J • .  

t«tet«lz¢':tte TYPE. W H EELS. MODELl LIXPERIMENTAL WORK.1MALL1III£H11IERY 
The Hammond T ewriter 00. N.mTl .. . ETe. "�W '.RI< aTE ..... w."". ' a .  NAIlllAU O !  N.Y. YP BI .. SULPH IDE  for use In tbe arts, Killing lnsools 

40 1 East 62d Street, Hew York. 01"1 nA DDDN  IW��S����' ���a:��W��g An-

--------------------------------------- r IlIlJI E. It. 'J'A Y I . U U ,  Cleveland, Oblo 
ICE-BOATS-THEIR CONSTRU CTION 
an d  lIIanBllement. With workiug drawings. details. and 
directioDs in ful l .  Four eOJeravings, sbowinll mode of 
construction. Views of the two fastest Ice-sai l inll bOil" 
used on the Hudson river in whiter. By H. A. Horsfai l ,  
M .E. ContAined In SCIBNTIFIC AMERICAN SUPPLE. 
MBNT. t. The same Dumber ah�o contains the rules and 
regulations for the formation of Ic .... boat clnbs, the saiI· 
Inl/ and management of ic .... boats. Price 10 cents. 

Medical Batteries. 
BIec:trlc 
Alarm Clocks. 
Dynamo and 
Motor Castings. 
Bnglne Castings. 
TBLEPHONES • . 
Send stamp 
for catalog. 

d���� Palmer Bros. 
Box S Mlanus, Conn,  

1� to 7 5  horse power. For PropeJllng Boats of all kinds. 
Clieapest Fuel; Absolute Safety, No Licensed En�neer, �1'W�'ie <J'.::."=!!:''tean:,=�n Successful se. 

H I .OIIE GA '" �:N (� I N E eo . .  
Merion Avenue &: 49th Strell1;, PHlLADELPHTA. PA. 

VAPOR LAUNCH . 
Engine and helm controlled 

from bow. Latest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. lannches 
2, 8, 5 and 7 h.

�
. No licensed en-

�e��l�mr:?!!r'dNO 
S� 

gtrO'Ull .... phtha or aasolilne mea. 

e. .. �. , - - ---
oJerllev CltJ'. N. J. 

PATENTS· 
taken through Muon & Co. receive special notice In the Scientific Amer. ican. This splendid weekly 1l'lP::t 
�1=\7�1��

t
�t;

d
�':nt\,:c� IS a year. Specimen copies free. Address MUNN '" CO., New York, 361 Broadwa,;v. 

Ie. Idea In Trunks 

THE BICYCLE : ITS INFLUENCE IN 

¥8u US E g R I N DSTO N E S ?  " inllrAM· OS · "  CIlre and Management of. 26 IllU8-
If so, we can supply you. All sizes U 1 nit , tratlons. Pamphlet. Pdce 250. 
III C"I I H t�d and 11 1 1 1 1 1 0 11 1 1 1 (· . 1 .  always American IndD.trial Publ h!ihl u a  UOlnpan y. 
kept In stock. R<!member, we make a Bl'ldgeport, (Jonn. 
speclaityof selecting stones for all spe­
Cial purposes. lir .Ask !or catalogue. 

The ( : I . EVEI,A S D  STO N E  (;0. 
lid !'laor. Wilshire. Olevel!l.lld. O. 

T H E  QU I C LEY 
FURN ITURE co. 

(REORGANIZED) 
W HI T E S B O RO, .N. Y. 

sp�';uI=,��
eJ'!':!.� n�«ti�n ��l

y
O� 

reputation Is tbe highest. We work In Ma­
hO(l8llY, Oak, Walnut, and Cherry. ' 

Orders solicited for 

FURNITURE for PUBB��L�:::::::'TE 
CarvIng or  SpeCialties In quantities. 
Come and see our fac\lltles, or write. L;'HAT C A N  WE MAKE FOR Y O U , 

,&gent s protlts per month. WIll
.f

rove I,t �t����i:
l
�enf��:,rtI.{l� J� out. 

ELECTROGRAPH CO. , 28 Bond St . •  N. Y. 
THE FISHER 

Patent Steam Pump Governors 
For Steam Pumps Working under Pressure 

and the 
FISHER PATENT GRAVITY GOVERNORS 
For Steam Pnmps tilling elevated open tanks, 

are the m
����vt'i.:,,�:�:'le devices 

D E U UVIN G .Q A I.VEIl. pr- Send for circulars and testimonials. 
It I � H E lt GOVElt N O lt CO • •  

:lil t!. 1st Avenue. - . - Marshalltown, lewa. 

$751[$100 SALARY 
and commissIoD, paId to energetic young men 
and \adlell to transact b1l8lness for us In their own 

�!��!'.=.�tab:::�:!��::,:;p=�':!"ci 
permanent; splendid opportuntty to make money; 
our new plan takes like wild-fire. Address at once 

National Ubl'lll"J' Association, Dept. A ss 
oo8. IIU1I&O. �D FBUIDdN 8T8.. CHICl!lO> 

TURBINE W A T E R W H E E L S. 
S E N D  FOR PAM PH LET. 

oIAlIlE8 LEFFEL '" (l0 • •  S"rlDClleld, Ohl .. U. So A. 

MODEL AND EXPERIMENTAL WORK 
Developllur "Icvc)" inventions a specialty. Mechan­
Ical Drauglitlllll. S. P. Dentson,l43 Centre St., New York 

·fSlncubatorSIBroOderS ... Best in the world, hot water., pipe system. WiU 
hatch chicks wHen others tail� Catalo • Free. . . SJaoe ... k .... la.Gllb.tor Co., Fre.pert, 1IF. tJ. 8. .a.  

I N C U B A T O R .  t..f:::;�To:�� �ror�.:r!�e:o%� try and at the least expense. The 
book Iswortb dollars to you. Address 
A. r. Williams, 61 Race �t .• Br18to� ColD. 

I C E · H O D S E  AN D COLD ROO M . -B l:  
R. G .  Hatlleld. With directions for construction. Four 
engravings. Contained lu SCIENTI FIC A U ERICAN Sup­
PLEMENT. No • .  ; ! I .  Price 10 ceuts. To be had at this 
oftIce and from all newsdealers 

. T  E LESC O  �A��� � ' � ; .-�� w. &  D .  M O  G E Y.  
I ,> B A Y O N N E  C I T Y N ,j  

VOL� EY W. MASOlli & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEV ATOnS 

I'RO V I O E N CE. It. I. 

O O D E N  T A N KS.  
FW�=ss:�l'lr�:"::'f=�' 

La. Red Cypress Wood Tanks a speCialty. 
W. E. CA I .DWEI . I .  CO . .  217 E .  Main t!treet. Louisville. Ky. 

I
II Air Oushion " Rubber Stamos 
AI,WAY!!! MAKE A GOOD PRI NT. 
Stamp, Stencil and Seal Supplies, 

Wholesale and RetaiL 
__ THE Rspl!J'n:l!f;f,HM::':?, CO. , 

Health and Di8e .... e.-By G. M. Hammood. M . I).  A val. 
DYNAMOS and ELEOTRIO MOTORS uable and Interestin" paper i n  which t h e  .ubject I s  ex· haustlvely tre",ted from the followlo" standpoints : I. 

Our 10 to 75 light Dynamos T'he use of the cycle by persons In health. 2. 'l'he use of 
iWELL DRILLS 

awarded Highest Medal at the World's Falr. 
All latest Improvements. Catalogue free. are pronounced a success by the cycle by persons diseased .  Contllioed in 8 ( T E s'rt FIC  

tilll:��aA'e�v�'::�:'dt�o��'ii . i�I�:���t �grs�:'E8i,� �� �'!t;Wsd�c:"!o cents. F. C. AUSTIN MFG. CO., CHICAGO, ILL. 

self 01111)8, self aligning bear- _________________ _ lilliS, hi
H
Ii et'llciency and 

�
at . 

�:t���itr ��"g'.::� lIgh't D A I M L E R M O T  0 R e O M P A N  Y, lilli, no experience required. 
Send for ca� and pric .... 
Complete plants furnished. 

ROTH BROS. " CO. ,  Mlrs. ,  
lD-34 Market Street, 

Chicago, I I I . ,  U. S, A. �.� ,-D EA F N ESS ! and HEAD NOISES rel ieved by using 
·ii· . WU.on's Common Sense Ear Drums. Jl New lICientltlc Invention, entirely dltl'erent 
,In constructl" .. from all other devices. Assist the deaf 
.. when all other devices fall, snd where medical skill has 
,given no reltef. ,We, comfortable. ana invisible ; no 
;wl'lr'f 1��1� a���tin�i

lt
1JO:"ff'/�!

et.
co., 

fF ����J;�r� :''t\1k��:'�!''!�Yorl< 

B U I LDERS O F  

Highest Grade Single and Twin Screw Launches. 
Safest, cleanest and speediest power boat built .. 
No smoke or smokestack, no boiler, no elec­
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors • 

av- Send for I l l u st rated Catalogue a n d  P rice L ist. 

O F F I C E  AND  W O R K S, " ST E I N W AY," LO N G  I S LAND  C ITY,  N. Y. 

SMALL MOTORS for  Al l Purposes. 

��� :.,":J"lo���ral��:�
er

�I!:
t
��:i ,\"¥'t�'" 

�e best mannfactured. SpeciallY adapted 10 
all kinds of IIp;ht work} sewmg machine outfits 

ll O T O It c ·0 •• lIlanufaciurers of Electric 
Motors and Electrical Speclaltl� 1 2� 
.l I l tcbel J  St., I' R O V I D E N CE, R. I. 

S T E R E O PT I CON S .  MAG I C  LAN T E R N S  A N D 
ACCESS O R I ES. 5 U ' ''' "OR CATALOGUE 
TO  CHAS BESELERMAKER218CENTRE ST. 

- ..... N EW Y O R K . 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



�i)vedigemenf.G, 
C l lt l l l N A lt l'  RATES. 

I n .lde PaR'e. eocb in.erllon, - 7:i "ent. a line 

1J0ck l' oR'''' eocll i n .ertio n. - - 11 .00 a I i D e  pr For .orne claBBes of A<lvert�. 8pecW1 and 
HilJhtr rates are required. 

�IGY(;LES. 
'l'be ab(lve are charlles per agate IIne - aboot elgbt 

words per line. This notice shows tbe width of the line, 
and Is set In agate tyoe. En ..... vlng. may head adver­
t isements at the Bame rate per .. ate itne. by measure­
ment, as th e letter f.rass Advertisements must be :-::g��:� t:,t 

a="l'� �ge 9g:1�wt:, '::!k'�sru'e�day 
ARE THE CHOICE 

OF EXPERIENCED RIDERS, 
Those who ba.ve learned. to know the difference between a wheel that actually is high grade, ILnd one that 
18 .Imply claimed to be. Otber. may be good, but the Waverley I. the Jilgbest of all Hlgb Orades. 

There's no doubt about the advisabil­
ity of riding a wheel-the only ques­
tion now is what wheel to ride. 

REW 'RD of & new Wa.verley Scorcher Is offered to each person who recovers a stoten 'ee Waverle7 
.Jl during 188S, payable upon presentation to us of satisfactory proof of the facts and the 

sentence ot the thief. This reward ill open to every one excepting the owner of the 
atolen wheel. but Is not oayable to more than one person In any case. 
ART CATALOGUE FREE BY MAIL. INDIANA BICYCLE CO., IlrnlANAPOLIS, lND. 

Monarch 
KIIIg 01 Bicycle., 

repreeents cycle mannmctnre in its 
highetlt:41evelopment. A wheel with 
which no Isult can be found. 

4 medela. � and ,100, fnl17 guaranteed. For 
ohildren and &dults who want a lower price 
wheel tbe Dellaace is made in 8 models. 140 to ,711. Send for 
Monarch book. 

M ONAR(fH 
CY CLE M FG.  CO . , 

Lake, llalatea _a 
Palton St., 
(lBUl�QO. 

sa Beade 8&., 
NBW YOIlll:. 

J E S5  0 P '  S S T  E E LTHB\'iEr 
F O R  TO O L S . S AW S  E T C 

W� J E S S O P  & S O N S  L Q  9 1  J O H N  5 1  N E VI'  Y O R K  

At I P 4 R1evcl_, Wdeh. GUIll, nuggt_ H:trDet., rl CD Sewmg lilaehtnet Org'.lIW. Pi'lDOI :'.rlf,Tool' 

ARMSTRONG 'S * PIPE �I���EAD ING -.===4=====U=i.ea=.i.=�r=':!.::;;�il=c�=·��=�:.o=I"=Scn=.�='oo=c�=' �=ll'�=;.=��=.\��. 
CUTTING-OFF MA.C H I N ES 

Both Hand and Power. 
Slles 1 to 6 Inebe • •  

te-:l'�I�"til1=� ��VI� 
PIpe Cutters. �tocks and DIes 
univer.anU acknowledofd to be 

BE8T. prSend jar catalog. THE ARMSTRONG MFG . CO. 
Brld"eport, Conn. 

IGEI!!!!1ED. "-FINETOOlS INmRlSKQp. 
,. CATAU)QUE ClII.BESLY &. (10. 

'AIID AEIGY. CHICAGo, I LLu.s.a.-

The Bartley Direct Running Saw M i l l  
= s����\� �g'rl'.�.; Saw Mill on the 

market. be let 

Scientific B� Cata l ogue 
RECENTI.Y P U B I.ISH E U .  

Om New CatalOll1le contalnlnll over 100 paaes, Includ­
Ing works on more tban tlfty <lUrerent subject.. Wil l  
be mailed free to an y  addrea. o n  application. 
�I U N N  '" CO.,  Publjaller. Scn:I!ITI"IC AMERICAN, 

361 Broodway , N e w  Y o ,·k. 

�--"---"-"-" -; 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany own s Letters­

Patent N o .  463, 5 6 9 ,  grantf'd 

to Emile Berli ner N ove. 

t f 1 0,000 Miles for $ 1 .00 
f The Ingersoll Dollar 
! Made In tbe factory 
I �-i'��b

t�� E.m��: 
l guaranteed watchea 
I at tlJiO and t2. Po.l-

( �'ril
e 

,,;����}( 'i':��: 
! in :It'ameter, reJllsters ; IO,(XX) miles and does 
i It rlgbt. Readily ad-
: lusted to fork, need-i. axle n':ro �:;u��':.n�nY: 
i sure and adjustable striker. 
; Ever), one guaranteed. Price 
i only $ 1 .  00 eacb, postpalrt. 
i pr Circular. Free. :
:
:
:
:.

:
:

. 

R. H. ING ERSOLL " BRO .. 6& Cortlandt St.,  New York 

SCIENTIFIC AMERICAN DYNA MO. 
. Uescrlptlon of a plain shunt-wound dynamo of simple 

construction, capable of .UYPlYlng a current of from 60 

:' �'l,:5
p

ll!��; 1;�d:'S,.<;;'��e ,,:,�s;,g����� e':.�"!I':.'h; 
:
:
:
:

.:::" tor the benefit of the readers of the .sci,-uti.1i.c A me"r-icrln, 
by  Mr. W. S. Blsbop, of New Haven, Conn. It Is de-���"2e�?r::':;��:tr':;�� .I!p�":i�:"� ��� tt':t�t'i,� 
use, but w",do not care to enter Into the subject sclen­

i tlllcally. Wftb :U illustrations. Contained In �("IENTI FIC •i:.'. AilI I!:IU("A " . U I' PI.E " E "T, No. Sti:i. PrIce lO oents. To "t';had at thllfQlllce an(l frmn aUnewlld8&l8$ 

. . .  W E  A R E  B U I L D I N C  • • •  

The Celebrated -

"HORNSBY-AKROYD" 
- O I L  ENa l N E  

The De La Verg ne Refrigerating Mach i ne CO. 
FOOT E. 1 38TH STREET. N EW YORK. 

DOES 
ANY­
THING 
PHOIOGRAPHIC-
The Pocket 

Kodak. 
Poeket Kodak, loaded tor 11 ple(ur.., 1 %  1 1, 
DeTeloplDIf aad PrIDtlDl Outllt, 

EASTMAN KODAK CO, 

'&.00 
1.60 

Sample pholo and booklet 
For two z.cult stam.Js. 

ROCHESTER, N. Y. 

. d l IMPROVEMENT THE ORDER OF THE AGE. "-------her 1 7 , 1 89 1 ,  for a combme l 
Telegraph and Telep lvme, ;. 
covering -all forms of ! 

:i���:������S __ 1 

New Model 

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

HAVE YOu EXA MINED THEM ? 
Many I m p rovements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PR EMIER TYPEWR ITER COMPANY, Syracuse, N •. Y. , U. S. A. 
BRANCH OFFICES IN TWENTy-NINE PRINCIPAL CI TIES IN THE UNITED STATES. 

L FEBR U ARY 8, 1890. 

PRIESTMAN SAFETY OI.L ElaiNE: 
.. � low m C08t oj optratlon."-FrankJln Inst. 
N E l"�I.rM Kerosene , N OT G a s o l i n e  

N O R  
E N G I N EE It 

��r�caio'-:r-.. r_-:·l-''''-�-1..IlR. Pumping, Milllnll. 
PRIEST MAN " CO M P A N Y  , I nc. 
Front and Tasker Streets, - - Philadel p laio 

There is hardly a USE OF POWER 
��e=:-r�eJ�;- �;: 

or on the Farm, the 

" C H A R T E R "  
�1�rB:flw�K' J:Jrsal�":: . _ .  Dynamos, Tbre.hlnH Macblnes, 
etc. Of C01ll'8e It also nses Gas-

. - ollne. 
CHARTER GAS ENGINE CO., P. O. Box 1 48 ,  Sterl ing,  I I I . 

- - T H E  - -

pr- ESTA BI.H S H E Il  l S 4. :i .  
The M ost Popular Scientific Paper i n  the World 

Only  13.00 a Yeor, I n c l u d l n "  l·ostalre. 
Week l y-,-" N u mbers a Y e or. 

T b l A  "' I d e l y  "' ___ ted and splendidly Illustrated 
pape" ls publlsbed .. eekly. Every number contains six­
teen pages of usefnl information and a lar�e number of 
original engravlnJ{s of new inventions and discoverit!B, 
representing EnglneerID", Works, Steam Machinery, 
New Inventions, NoveltIes In MechanlcE', Manufacture.. 
Cbemlstry, 1lllectrlclty,Tel�rapby, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents eacla week. 

'l� e l' l I Ili  of � lI b�CI· i l) f i f) I l . - 0ne COpy of the BelEN ... 
TIIIIC A M ERICAN will be sent for <me 1/"'" -52 numbers­
po.tage prepaid, to any .ubscrlber In tbe United States, 
Canada, or Mexico. on receipt of 'J'll l 'ee n " l I "  n by 
tbe publlsbers ; .Ix months, t1.60 ; three montbs, '1.00. 

( :hlb •. -. Special rates for several name., and to Po.t­
masters. Write for parllc!!lars. 

'l'be safest way to remit Is by Postsl Order, Draft, or 
Express Money Order. Money carefully placed In.lde 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

iU V N N  '" CO.,  3tH n " oadway, � e ",  York. 
-----it--

Jdtutitit �mtdta. Juppltnunt 
Thl. l. a .eparate and distinct publication froln THE 

tlCIENTI FIC AMERICA ", but Is  nnlform tberewltla In 
size. every number contalnlnll sixteen large pages full 
of engravings, many of wntch are taken from foreia-n 
papers anI! .,companied witb translated dl'scrlptlons. 
'l'lm. 8cI�"ilrIC AMClUCAN SUPPLEMICNT I. publlsbed 
weekly, and includes a very wide rane:e of content". It 
preeec.ts th� most. recent papers by eminent writers in 
all we prinoipal departmont8 of Science and tbe Useful 
Art., embracing Biology, Geology, Mineralogy, �atural 
History, Geograpby ArohreolollY, Astronomy, Chemis­
try, ElectriCity, Light, Heat, Meclaanlcal Engineering, 
Steam and Railway Enl!l_rl ng, Mlnlnll, Sblp Building, 
Marine Engineering, Pbotograpby, TecbnolO/lY. Manu­
ractnrlnll lndustrtes, Sanitary Engineerlnll, AlITlculture, 
Horticulture, Domestic Ec<onomy, Riograpby. Medicine, 
etc. A vast amount of fresb and valuable Information 
obtainable !n no other publication. The most (mportant E'/I¢neering Works, Mecbanlsms, 
and Manufactures at bome and abroad are Illustrated 
and c;lescrlbed In the SUPPLEM ENT. 

Price for the SUPPLI<MI<NT. for tbe United States, 
Canada, and Mexico. ts.OO a year ; or one copy of the 
SrIENTlll'IC AMERICAN and one copy of tbe SUPPLE. 
MENT, bot.h mailed for one,Year to one address for t7.00. 

Slnllle cople., 10 cent.. .A dd ress and remit by postal 
order, express money order, or cbeck, 

lU U N N  '" CO.,  3 6 1  11I'oadway, N ew York. --.--
fJll · · 1 ;t ·  1� ;f ' t '  . �.t\l hl1tg e'C�l lOU. 

TIIs 8cIENTIlI'IC AIlERICAN BUILDING ED I TION I. 
il!8DeiI montbly. t2.60 a year. Single copies, 25 cents. 
Tblrty-two large quarto paaes. formlnll a large and 
.plendld M .... azlne of Architecture; richly adorned with 
el<i/ant plates and other tine engraving. ; illustrating tbe 
mo.t Interesting example .. · or modem Arcbitectural 
Construction and al lied subject.. 

A special feature 18 tbe presentation In each number 
nf a variety ot tbe lat.est and best plans for private resi­
dence •. City and country, Including tbose of very mod· 
erate cost &8 well as the more expensive. Drawtn�s in 
perspective and in color are given, tOJlether wltb Floor 
Plans. De8criptiom�, Locations, Estimated Cost, etc. 

'l'he el egance and ebeapness of this magnltlcent work 
bave won for it the Lnr�est (! i rc n l at i o n  of aD} 
Arcbltectnral publication in the world. Sold by all 
newsdeaiers. t2.60 a year. Remit to 

ill li N N  4:; CO .. 3 6 1  B.'oadway, N ew York. 
-.--*--

�IVOtt �dithnl 
of the SCIENTIFIC AMERICAN, wltb which 1s incor­
porated u LA AMERICA CIENTII'IC"A E INDUSTR IAL," 

or Spanlsb edition of tbe S(,IENTI FIC AMERICAN Is pub­
lI.bed montbly, and Is uniform In size and typography 
with the SCU.NTllI'IC AMER I OAN. Every. number con­
tains about 60 pages, profusely illustrated. It Is tbe flnest 
.clentiflc, industrial e.ltport paper publlsbed. It circu­
lates thro11llbout Cub", ·the West Indle., Mexico, Cen­
tral and South Amerlr.a, Spain and Spanlsb possessions 
-wherever the Spanish lanJ{uage is spoken. THE SCI ... 

ENT l ll' l C  AMERICAN EXPORT EDITION bas a large 
guaranteed circulation In all cummerclal places through­
out the world. ta.OO a year, postpald,-to any part of the 
world. Single cople., 25 cents. 

pr Manufacturers and others who de�lre to sp.cure 
forelllD trade may bave large and handscmely displayed 
announcements publlsbed In tbis edition at a very 
moderate cost. Rates upon application. 

lUVNN 4:; CO . , P u blishers, 
361 Broadway, New Y.nk. 
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