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PROGRESS OF THE NEW YORK RAPID TRANSIT 

TUNNEL. 

Although fh'e months have passed since the contract 
for the construction of the New York Rapid Transit 
Tunnel was signed, there is as yet but little evidence 
of the general upheaval of the streets of this city, 
which it was popularly supposed would follow imme
diately upon that event. This has not been due to 
any lack of zeal upon the part of the con tractor· in
chief, or the sub-contractors, but it is to be laid to the 
charge of the steel works which have undertaken the 
task of supplying the 78,000 tons of structural steel 
and steel rails which are necessary for the tunnel., 
The plans of the tunnel call for a subway, the side 
wails and roof of which 'consist of steel posts and gir
ders embedded in and backed with Cl)ncrete. Wjth tile 
exeepfion of three or four miles of straight rock tl1n
neling,' the whole of the excavation will lie so near the 
surface that it will constitute what is known as cut
and-cover work; that is to say, the excavation will be 
made froni the surface down, and the side walJs and 
the roof will be built in the deep '.cut thus opened up 
through the middle of the various thoroqghfares. As 
work of this class demands more or less complete, sus
pension of traffic, a clause is inserted in the contract 
by which no section of the tunnel below Sixtieth 
Street is to be kept open for more than thirty days at 
a time. 

From the very nature of the construction of the tun
nel, it is necessary that the steel should be on the 
ground if only thirty days is to elapse between th!) 
breaking of the ground and the roofing in of the tun
nel ; and it is mainly for this reason that the sub-con
tractors have so far devoted their efforts merely to the 
lowering of the !'lewers, and the building of storage 
sheds for the accumulation of the excavating and other 
con'tractors' plants. It is stated by the engineer-in
chief for the contract.or, that the question of the 
rapidity of the construction of the tunnel will be a 
qnestion of the rapidity of the delivery of the steel; 
an(j just as soon as this material begins to arrive in any 
qnantity the people of New York will see immediate 
evidence that this, the largest undertaking of its kind 
in the world. is being vigorously prosecuted. At the 
present writing the whole of the sub-contracts have 
been let, and the work of lowering the various sewers, 
which at present intercept the line of the tunnel, is 
being pushed forward. The most important dh:ersion 
is t.hat of the Can,al Street sewer, whIch is more than 
half completed. The sewers at Mulberry Street, 
Lll.'ecker Street, and Tenth a.nd Twenty-second Streets, 
have been lowered. while th'e change of the sewers at 
One Hundred and Tenth Street, One Hundred and 
'rwenty-fourth Street and One Hundred and �'ifty
seventh Street is approaching completion. In spite 
of the serious delay which has already been occasioned 
by the non-delivery of steel, the contractors ex
press t.hemselves as perf�ctly satisfied that the road 
will be finished before the contract date set for com
pletion. 

... , . 
HIGH-LIFT LOCKS FOR Tl'lE ERIE CANAL. 

Th,e question of the introduction of high-lift locks on 
tlieErie Canal, in place of the low-lift locks at present 
in use, is being investigated by a special board of emd
neers. Three different types have been considered. 
The first of these is the Dutton pneumatic balanced 
lock, illustrated in the SCIENTIFIC AMERICAN of Feb
ruary 3, 1900, which was reported upon favorably by 
the canal officials in 1896. This system contemplates 
the use of two balanced lock chambers, placed side 
by side, with a lift in the case of the locks at' Cohoes of 
150 feet, and of the locks at Lockport of 6672' feet. 
Each lock chamber is carried on a huge inverted air
tight caisson, which works verticallv in an excavated 
chl!-Iriber filled with water. . The sys

·
tem is so arranged 

that when one lock chamber is elevated to the upper 
level, the adjoining cha.mber is at the lower level. The 
aircalssons are connected by a system of pipes and in
ter�ecting valve!', 80 arranged that when an excess of 
weight is placed upon the upper tank, it will descend, 
driving the air from its own air caisson through the 
connecting pipes into thA adjoining caisson, which 

jn its turn is raised to the upper level. Plans were alISO 
inspected, which have been presented by Messrs. Morse 
& Brown, for two distinct designs of locks; one worked 
on a cable counterpoise system, and the other calling 
for a system of hydraulic-lift locks. The design provides 
for balancing one lock chamber with another which is 
exactly similar, the two being connected, not as in the 
case of the Dutton system by large air pipes, but by a 
number of wire cables which pass over a system of 
sheaves and are provided with safety appliances to pre 
vent a sudden drop in the case of the failure of any 
part of the balancing gear. The plans for the hydraulic 
lift call for two lock chambers, each of which is raised 
and lowered by means of three hydraulic plungers and 
cylinders, the locks being arranged to counterbalance 
each othel' by means of the suitable manipulation of 
connections between the two sets of cylinders. There 
is also undel' consideration, by the Board, plans of Mr. 
William R. Davis for a counterpoise lift lock, in which 
a pair of counterbalancing tanks are raised and lowered 
upon a dozen steel towers. at the top of which are 24-
foot sprocket wheels, on which travel the flat link 
chains which support the tanks. The latter, which 
weigh about 5,500 tons each when loaded, are to be 
raised and lowered by electric power, which is to be 
developed by turbine wheels operating under the head 
of water due to the total difference of the level of the 
canals. One of the most important subjects under con
sideration by the Board is t.he question of the amount 
of water and the total tillle wbich are required for 
effecting the entire lift with locks of the different kinds 
abov!l described. 

Whether the proposed enlargement of the Erie Canal 
is carried out or not, it would certainly be of enormous 
advantage to the canal system, as it now exists, if the 
low-lift locks could be abolished at Cohoes and Lock
port and a system of high-lift locks established. At 
Lockport there are five locks with an average lift of 1172' 
feet, while at Cohoes there are no less than sixteen 
locks with an average lift of9 feet. At these two locks 
alone iti� estjmated that over half a day is lost in the 
passage of.a singl� tow. 

• •• •  
RECENT ARMOR PLATE BIDS. 

The Secretary of the Navy has rejected the bids 
which wet:e made for furnishing armor for the fourteen 
battleships and I,lrmored cruisers which are either 
building or authorized, and for the three- authorized 
cruisers of the protected tYl>e. Advertisements for 
new bids have been issued, and the opening will take 
place within about a Illonth. The bids were rejected, 
not on the question of price, but bec/tuse of the 
somewhat complicated nature of the three proposals 
which were submitted to the Department. The three 
bidders were the Midvale Steel Company, and the 
Carnegie and Bethlehem Companies. The Midvale 
Steel Company stated that it would not accept a con· 
tra:ct for less than 20,000 tons of armor, while the Car
negie and Bethlehem Companies stated that they each' 
would not accept a contract for less than 18, 250 tons 
of armor. As the total alllount of armor asked for by 
the Department was about 35,000 tons, to give a con
tract for 20,000 to the Midvale Company would· leave 
about 15,000 tons only to be divided between two 
companies, who had each refused to accept a con
tract for less than 18, 250 tons. This would have in
voh'ed that new bids for at least 15,000 tons must have 
been advertised for. While this could have been 
done, and would have been more liable t.o satisfy the 
Department, there was a difficulty in the way due to 
the fact that the Midvale Company asked for twenty
six months in which to perfect an armor plant, and 
begin making deliveries. 

In view of the fact that the armor for the three 
battleships of the" Maine" type will have to be· de
livered at an early date if the Department is to avoid 
delay in their construction, it will be seen that the ac
ceptance of the bid of the Midvale Company was alto
gether out of the question. The Carnegie and Bethle
hem Companies agree to begin making deliveries of 
armor in six months from the date of the contract, and 
the Department has, therefore, rejected all the bids 
in the hope that they will procure satisfactory bids for 
an amount smaller than 18,250 tons each from the last 
named companies. 

There is much satisfaction to be derived from the 
fact that the bidding carne well within the limit of the 
price laid down by Congress. The Secretary is author
ized tc! bpy the best armor procurable for $445 a ton, 
but'if he could not get it at that rate, he might 
accept a bid as high as $545 a ton, and if he could not 
get it at the higher figure, he was authorized to 
erect a government armor factory. On opening the 
bids it was found that both the Bethlehem and 
Carnegie Companies 'asked the same price for their 
armor,namely, $490 a ton, with the royaHy paid by 
the bidder, or $445. with the royalty paid by the 
government. This is a considerable and a very sa tis
fact.ory drop frolH the $545 per ton formerly deman.ded 
by these two companies. The bid of the Midvale (Jom
pany was some,what less than that 'oIthe others. It is 
g-ratifying to know that a third large steel concern is 
prepared to undertake the manufacture of armor plate 

with the stipulation that if it undertakes to !'upply 
armor, it shall receive a contract for the large amount 
of 20,000 tons. This reservation is due to the very 
natural desire of the company to make sure that, as 
soon as it erected its costly armor plate mills, it would 
be enabled to make sufficient armor to recoup itself for 
the outlay. At the same time it was simply impossible 
for the government to tie itself up to a delay of twenty
six months in the receipt of this particular consign� 
ment of armor. We sincerely trust that the new bids 
will include some provision which may include the 
Midvale plant and be mutuallY agreeable to the com
pany and the government. 

• •• • 

LOWERING OF THE ATLANTIC RECORD. 

Not a little excitement is prevalent just now in ship
ping circles over the steady reduction which is being 
made in the time of trans-Atlantic passage. The 
"Kaiser Wilhelm del' Grosse" and the new" Deutsch· 
land" have been cutting down the time of the passage 
between New York and the English ports by hours at 
a t.rip. The former vessel. which prior to the advent 
of the" Deutschland," held all records across the At· 
lantic, made a magnificent run on her last trip to 
the eastward. She left Sandy Hook at 12 : 23 P. M. 
on Tuesday, August 7, and arrived at Cherbourg at 
12 ; 57 P. M. on the following Sunday, covering the 
course of 3,184 miles in five days nineteen hours and 
forty-four minutes, at an hourly average speed for the 
whole trip of 22'79 knots an hour. On her best pre
vious record run her average hourly speed was 22'61 
knots per hour. The "Deutschland," which, it will 
be remembered, on its first return trip attained a 
speed of exactly 23 knots an hour, left New York on 
Wednesday, August 8, passing Sandy Hook at 3: 35 
P. M., and arrived at Plymouth at 8 :  30 A; M., on the 
following Monday, having covered the course' in five 
days ele\'en and three-quarter hours, at an average 
speed of 23'32 knots an hour. The best day's run was, 
552 knots. 

An interesting fact in connection with these rec:>rds, 
is that the "fi \'e-day-boat" is now an accomplished 
fac't, for a speed of 23 32 knots an hour, if maintained 
over the route from Sandy Hook to Queenstown, would 
bring the record down below five days, or to be exact, 
to four days twenty-three hours and six minutes. 
The record over this route is now held by the "Lu
cania," which covered the distance of 2, 778 miles 
in five days seven hours and twenty-three minutes. 
The "Lucan ia," however, is now a relat.ively "old 
boat," having been built in 1892-1893; and as the in
terva;l: between "Lucania" arid "Deutschland", is 
about eight years, we may say that the reduction' in 
the time of the trans-Atlantic passage has been pro
ceeding at the approximate rate of an hour a year. 

• I.,,, 

COMPRESSED AIR TRACTION IN NEW YORK CITY. 

An important change is being effected in the corn· 
pressed air system of traction on certain lines in this 
city, by the substitution of what is known as the 
Hardie motors for those now in operation, whicb were 
built under what are known as the Hoatlley patents. 
Wha.t might be called the modern development of com
pressed ail' traction in New York dates from about 
the year 1897, when the promoters of the two types 
of motor mentioned above were'-epgaged in activeex
perimental work, the Hardie system being tried on'the 
Third Avenue Railroad. and the other on the lines of 
the Metropolitan Street, Railway Company. Both 
motors operate under extremely high pressures'of from 
2,000 to 2,500 pounds to the square inch; but .here 
the difference ends. In the Hardie system two long-
stroke, single-expansion engines are employed, which 
are directly connected to one axle of the car, the 
other axle being driven by side rods. The air, after 
being reduced to the working pressqre by a reducing 
valve, passes through a tank of hot water, and is then 
led in a super-heated condition to the cylinders. The 
Hoadley motor differs from this mainly in the fact 
that a complete two-cylinder, compound' engine is 
carried on each truck and drives a slJaft which is 
geared down to the car axie. Instead of passin� the 
air bodily through the tank of hot water, a small jet 
of water is sprayed into the air pipe between the re
ducing valve and the cylinders. 

The Hoadley system was adopted by the Metropoli
tan Street Railway Company, while the Hardie system 
has been for some time in successful operation on, the 
North Clark Street Railroad. Chicago. The recent amal
gamation of the two companies has resulted in the aqop
tion of a motor designed chiefly upon the lines ot' tlhe 
Hardie system, which wi1l shortly replace the iuotors 
now in use upon the crosstown lines of the Metr-opoli
tan Street Railway system. The present compressing 
station. which is located at the foot of West Twel1ty
fourth Street. will be utilized, and it is expected that 
before very long the new motors will be in operation. 
Mr. Hardie, who is the chief engineer of the Consoli
dated Compressed Air Company. which now has con
tro,l of the patents co\'eriug' both systern� is one of the 
oldest and most indefat.ig-able workers in the field of 
compressed air traction, and the success of the new 
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vent ure will b e  watched wit h  considerable interel!!t by 
the Metropolita n Street Ra il way Co mp any, to whom 
the developmen t of a really satisfactory independent 
moto r for the ir crosstow n  lin es seems to be almost an 
imperati ve necessity. 

. , . ,  .. 
LIlIITS OF ELECTRIC TRANSlIISSION. 

BY ALTON D. ADAMS. 

The electric transmission of power at pressures that 
render the conducting wires lumi nous, cau se h issing 
sounds, and produce a certa in sensation in the o bs erver 
at several fee t distant, is being ably ex ploited. Refer
ring to the subj ect, a recent writ er has sai d: " T he 
most fundamental present question is the limit of pr ac
ticable volta ge." Again it is sta ted that, referr ing to 
experiments w ith electric transmission at high pres 
sur es, "The carrying out of suc h experiments has a 
vital interest far beyond the mere util izat ion of dista nt 
water powers. It may, an d very possi bly w ill ,  open 
u p  the way for the wholesale transmiss io n  an d distri
bu tion of power from co al." To fairly consider this 
question, the clear distinct ion between the long d is
tauce tr ansmission of power and its distribution should 
be. held clearly in mind. 

It may, for example, be show n that a cheap and dis · 
tant po wer is, or can be, transmitted to a center of 
popul ation and there d istributed to consumers at a 
profit ; but thi s is not the que stion at is sue. T h e  real 
problem is whether the cheap and d istant energy ca n 
be delivered at one or more convenient p aints, i n  or 
near the center of p opulat ion, at a cost per un it that 
sh ows a saving o yer en ergy there generated from coal. 
It is a well-know n and demonstrat ed fact that a cen
tral el ectr ic generating station i n  or near a town or 
c ity c a.n supp ly power to a great number of small con
sumers on a sound 'economic basis for all concerned, 
because the generating stat ion can de yelop power fro m 
f uel at a much less cost per un it than can the small 
user. It remains, however, to be prove d that e nergy 
from a che ap source, 100 or 200 miles d i st ant, can be 
transmitted to this ce ntral station and there used to 
d riv e the dynamos for the local serv ic e, thus displ acing 
their engines, at  a profit. If t h e  transmitte d power is 
to be used in a great man ufacturin g est abl ish me nt, 
the q uestion remains a bout the same as when it is 
desti n ed for a distributing plant, since in either ca se 
po wer ca n be economicall y  developed from coal at the 
poi nt of delivery. 

When a source o f  cheap fuel invites the transmissio n 
o f power ther e deve loped to grea t. centers of distrib u
tion or consumpt ion, the saving i n  the co st ·of fue l per 
unit of energy delivered over that produced at that 
center is the ch ief ec onomic reason for the transmis
sion. The real question of electric pow er transmissio n, 
in large units, over great distances , is w hether the sav 
i ng in fuel warr ants the investment i n  l ine and ma
chinery and their attendant losses. In po w;er pro duc
tion, the cost of fuel is nei ther the only nor in most 
cases the largest expe nse , a nd a part of the fuel cost is 
al l that can be saved by the electr ic transmiss ion. The 
long dis tance t r an smissio n of power is an undert aking 
that involves a large in vestmen t, and it is o nly fair 
that when the cost of pow er generate d near the poin t 
of us e is to be com pared with that of the transmitted 
po wel', figures should be based on fi rst-cl ass results i n  
a loca l plant conducted on a la rge sca le. Consider
ing t wo !lteam plants, one at a long distance, where 
fuel is cheap, and the other at the center of use or dis
tri bution, an equal economy in the weig ht of fu el co n
sumed per un it of ener gy developed should be assumed , 
the cost of fuel in each c ase per uni t of del ivered ener
gy computed, and the difference found. The price of 
steam co al that will develop a h orse power hour at the 
engine sh aft, in a fi rst-class steam plant, o n  a consump
tion o f  2'5 pounds, is not more th a,n $& per to n of 2,000 
pounds i ll most cit ies of t he Central a n.d  Eastern States. 

Al lowing 3,000 wor ki ng hours per year, the cost of 
coal per horse power per year 'is (2'5 X 3000 X 3) + 2000 = 
11 '25 do llars. If the steam generating plant is moved 
to the vicinity of the mine, this same qu ality of c oal 
can be had at a much lower figure, say $1 per to n, an d the 
fuel cost per bra ke horse pow er hour w i l l  then be (2'5 X 
3000 X 1) + 2000 = 3 75 dollars. The ap pa rent saving in 
fuel by this change of locat io n  for th e gener ating 
plant cannot al l be re alize d, beca nse, to  del iver one 
horse power at the point of use or center of distrib u
tion, more tha n this rate of work must be maintai ne d  
at the shaft of generating engines to make up for 
transmi ssion lo sses. To determ ine these losses, . the 
elements of the electric tr ansmission system mu st be 
conside red. To take power in the f orm of mechanical 
motion at one point and d e liv er it as me cha nical mo
tion at anoth er point a long d i stance from the first, by 
e lectric mea ns, requires at the generatin g" statio n dy
namos and ste p-up transformers ; at th e r ecei vin g s ta
tio n, step ·down t ransformers and el ectric motors ; also 
a line o f  c onductors conne cting the t wo s ta tiolls. A 
g ood a vera ge efficienc y under the varyin g co nditions 
of load for the dyn a mo s  and motors is 90 pe r cent each, 
and for the t.rans for mers 95 per cent e ach. The e ffi
cienc yof the line wi ll  va ry i nversel y with the outlay 
for conductors, but would seldom be more than 85 per 
cent for a very long distauce tr ansmiss ion. 

Thes e figures give the complete tra nsmissio n system, 
fro m e ngine shaft to motor shaft, an effic iency of 
0 '90 X 0'95 X 0 '85 X 0'95 X 90 = 0'62. For each horse 
po wer del ivered at the motor shaft, the engi ne 
must, therefore, supply 1 ... 0'62 = 1 '61 brake horse 
power, cost ing for fuel alone 3'75 X 1 '61 = 6'03 dollars • 
As the plant loc ated i n  a large city consume d fuel 
to a va lue of 11'25 dol lars per brake horse pow er 
year, the saving as to fuel by the power transmission 
is 11 '25 - 6'03 = 5'22 dollars per horse power year 
de liv ere d bv the motor. To effect this savin g in 
the cost of fuel, the ca pacity of the steam plant h as 
been increased 61 per cent  and the ent ir e  e lectrica l 
equipme nt added. The items of interest, depreci ation,  
and repairs sho uld now be computed for the se add i
tional investments. A s  the idea seems to prevail, i n  
some quarters, th at electrical tra nsmission on a grand 
and general plan will be com merc ial ly practical, if 
only a sufficiently high working voltage can be em
ployed to hold i n  bounds the weight and cost of line 
conductor s, the cost of connecting wires and supports 
is ent irely omitted from the fol lowing est i mate, th is 
being more favorable to the long distance electr ic 
transm ission than any increase in pressure can possi
bly be. This omissio n  is made w ith confidence that 
the necessary investments and losses, aside from the 
line, are so hea vy as to forbid th e delivery of electric 
power, from a gre at d istance, i n  competit io n  with that 
from coal at ordinary price s. Count in g  the brake 
horse power capacity of the motor at the po int of de
livery as one, the capacities of the several other ele 
men ts in the electr ical transm issio n are as fol lows : 
Step·down tran s former, 1 ... 0 '90 = 1'11 ; ste p-up trans 
form er, 1'11 ... (0'98 X 0'85) :::� 1 '38; d ynamo, 1 '38+0'95 = 
1'45 ; and engine, 1'45 ... 0'90 = 1'61, as found above. 
T he combined capacity of the  dy namo an d mot or i n  
terms o f  the brake horse pow er del ivered by t h e  lat ter 
is, th erefore, 1 '45 + 1 = 2'45, and the combined capacity 
of the transformers in the same terms is 1 '303 + 1'1 1  = 
2'49, so that 2'45 + 2 '49 = 4'94 times the r ate of power 
delivery m nst b e  installed in capacity of e l ectric al a p
paratus. A moderate price for the d ynamos and mo
tors installed with n ecess ary attachments is $25 per 
horse power capacity, and on this basis their cost per 
br ake hor se power delivered at the motor sha ft is 
2 '45 X 25 = 61'25 do llars. Allowing $10 per horse power 
capacity of t ransformers, installed, their total cost per 
del ivered horse po wer at t be motor shaft is 2'49 X 10 = 
24'90 dollars, making the t ot al in vestment for electrical 
e quipment ,  apart from the l ine, 61 '25+24'90=86'15 
do llars per avai lable horse power at the poin t  of use or 
center of d istribution . But the engine at the generat 
ing pla nt is shown above to require a capac ity 1'61 
times that ne ilessary if  it is located where the power is 
used or distri buted to local lines, and th e iuyes tment in 
ste am plant i �, therefore, increased 61 per cent to make 
up for losses in t he electrical transmiss ion. A fair price 
for a first-class steam power plant may be taken at 
$60 per brake hor se power capacity, exclusive of build
ings, making the value of 0'61 horse po wer capacity 
0'61 X 60 = 36'60 dol l ar I'!. The total additional invest
ment for machinery equipment in a long distance elec
tric transmission system , over that for a local plan t, 
making no ch ar ge for l ine conductors or buildings , is 
86'15 + 36'60 = 122 75 dol lars per e ach horse power de
l iver y c apacity at the recei ving station. To comp en
sate for this great increase of i nvestment, ther e is a 
yearly saving of 5'22 dollars per del i v ered horse power. 
Assuming the very low figure of 16 pe � cent on the 
investment ,  to cover deprec iation, re pairs, insur an c e, 
t axes, an d interes t, makes th e annual  charge for these 
items 122 '75 X 0 '16 = 19'64 dollars for each horse power 
,deli vered at the poin t  of use 01' distri buti on .  As the 
a mount saved i n  t l;Ie .;Valu ,e ()f coal consumed is only 
5'22 dol l a rs p�rr!!lelivered, horse power, the year ly out
lay of 19·64 is nearly four times the saving. . 

This compar ison is yery favorable to the trans mis
sion sys te III , beca use no charge is made for the add i
t ional build ings necessary wit h it or for the Jine. It  
shou ld also be noted that . while the l abor of operatio n  
for the generating and receiving stations and the care 
of the l ine wil l no doub t re quire more expense tha n 
the labo r of operat ion i n  a steam plant at the place of 
use, no char ge has been made for this increa se. As 
t he total cost per brake horse power i n  a first -class 
steam plant , using a fair g rade o f  ste arn coal at $3 per 
ton, about its cost i n  many ci ties, was found to b e  only 
11 '25 dollars per year . the extra ex pe nse resulting from 
the equipmen t for long di stance transmission from free 
fuel is 19'64 -11 '25 =8'39 dollars per delivered ho rse 
po wer per y l'ar. 'fhat is, if absolutely free fuel coul d 
be had at a poi nt 100 miles from some of our grea t 
c it ies, the electri c transmission of stea rn generated 
power from th is fuel to the cities would involve a 
yearl y lo ss p er delivered horse power o f  more than, 8'39 
dollars. So m uch for long d istance transmi ssio n fro m 
the coal mines to great cities. 

• • • 

TRE CHEMISTRY OF SOOT. 

The impressio n gene rally prevai ls that soot is simply 
carbon. but although car bon is Its chief constituen t" 
there are present m any other ele me nts amo ng w hich 
are hydrogen a nd nitrogen. Soot ma y be considered as 
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an impur e hydrocarbo n, conta iniD� a very large pro 
portion of car bon relatively to the a mou nt of hydrogen. 
The smell of soot suggests ammon iacal compounds, and 
The London Lancet states that a recent a nalysi s h as 
shown that soot contains no l ess tha n 7'4 per cent of 
ammonium salts . This fact amply accounts for the value 
pl aced on soot for agricultural purposes . Soot on bu rn
ing i n  a c onfined area, as in a ch im ne y  o n  fire . evol vf's 
a characterist icall y  persistent and nauseous smel l. 
This characteristic is probably due to the presence of 
nitrogenous organic compounds. 

• •  I • 

PARIS EXPOSITION NOTES. 
The U nited States Publishers ' Building, which ha s 

been erected in the grounds adjoining the main buil d
ings o f  the Esplanade des Invalides, co ntains a num
ber of exhibits wh ich characte riz e the pri nting an d 
other indust ries of this country. The bu ilding itsel f 
presents a handsome exter ior ; it is of square form, a nd 
the differen t facades are constructed of a series of 
arch es re sting upon columns. T wo doors at each end 
give access to the interior. A number of exh ib i ts are 
grouped i n  the center . surrounded by a passageway, 
le aving space for a considerab ie number of exhibits 
around the walls. The ce nter is occupied by the Pu h
lis hers' Headquarters, contai ning a n umber of desks 
and chairs for the use of publishers and others ; t he 
build ing is under the immediate charge of Mr. Charles 
Simms, Assistant Director of the Li be ra l  Arts Section ; 
Mr. A. S. Capehart is Director of this departmen t. 
Nearby is t he installat io n  of The New York Ti llles, 
which prints a Par is edit ion on the l arge Goss print
ing pr ess, driven by an electric motor i n  the base
ment ; a model printing office is shown _ in actual 
operation , the most interesting feature of which is the 
series of Morgenthaler l inot ype machines ; there are 
five of these i n  ac t.ual o peration , each being dri ven by 
a n  electric mo tor m ounted d irectly upon the mac hine. 
To the right of the  en t.r ance is the exh ibit of the Mutual 
Life Insurance Compa ny of Ne w Yor k; the cases are fin
ished in hard wood a nd ornamen ted with rel iefs a nd 
statu ary ; the walls are l ined wi th framed charts show
ing either by figures or graphic al ly the different sta
tistics re l ativ e to insurance and kindred subjects, with 
charts showin g the growth of the United States in  i ts 
var ious resources. Near it is the exh ibit of the Equita
ble :Li fe Insu ranc e  Company, which a lso shows a n u m
ber of charts, besides photographs of its various office 
buildings. A number of typewri ters, includin g the 
Yost, Remingt on, Smith Premier an d Centu ry, are 
shown in actual operation. A number of pr int ing 
presses are also sho wn, m ost o f  which are runnin g ;  
among these are t h e  Ca mp bell, Babcock, the Mickle, 
which pri nts in colors, a nd others. Amo ngthe phono
graphs the A merican graphophone a nd the Col umbia 
Phonograph Co mpanies are representM, with a num
ber of machines. The United Stat es E xpress Company 
has an exh ibit showing theo system by a number of 
photographs or cha rts , Otttside the main buil ding i 8  
a mode l stereotyping pavilion, containing the melting 
furnaces, presses and all the necessar y appliances. An 
other smal l  building co ntain s  the reading room ; most 
of the princi pal American newspa pers are on file , an d 
t h e  cas es conta in bound volumes of il l ustrated jour
nals. Al l  of t h e  SCIENTIFIC AMERICAN publicat ions 
are to be found here. 

. ' . ,  . 

EXPERIMENTS WITH X-RAYS IN ELECTROSTATIC 
FIELD . 

T he w ell -known f act t hat light mo vable bodies, when 
placed i n  a Crookes tube, enter in movement un de r 
the actio n of the catho de rays , is used to support the 
hypo the Sis that these ra ys are formed of mater ial par 
ticles moving with a certa in velocit y. Never the less, it 
is remarked tha t the prese nce of cathode rays is Dot 
necessa ril y connected with the produc tion of the move 
ments, for these are observed to commence before the 
rays appear, and to cease when the rarefaction is 
pushe d to a certain point, even though the cathode 
ray s are sti ll ver y intense. It is more probable th at 
the movements are due t o  elec trostat ic actio n, e specially 
if they are compared with those which have been 
studied by Groety in the c ase of Roentgen rays. Th is 
experimenter disposes a very light mova ble body, ca r
ried on the point of a needle, between the two plates 
of a charged condenser. In this constant field th e 
body remains at rest, but when Roentgen rays are 
brough t into the field, it enters into rotation, which 
lasts as long as the rays con tinue to act. With con
densers of small dimensions and a mo vab le arra nge
ment formed by tw o disks of coppor foil u nited by. an 
insulati ng cros s· piece, t he directio n of rotation is foun d 
to change with the direction of t he e l ectrostati Cl  field. 
'1.'he position of th e t ube emitting the ra ys also affec ts 
the sense of rotation. The two pla tes of t he condenser 
a re not indi sp ensa ble in the ex perimen t ;  they may be 
replaced by a smal l sphere , or e yen suppressed alto
gether, and the vanes p lace d  in t he air in the neighbor
hoo d of a Crookes tub e. 'fhe ro ta tion i s  not a di rect 
e ffect of the R oen tge n ra ys, for i t  ceas es when a shee t of 
e bon ite or alulJliniulJI is placP(l be tween the tube and 
vanes , the ra ys s ti ll passin g thr ough this sc reen. 
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SUPER·HEATED WATER MOTOR FOR RAILROAD 

TRACTION. 

We present illustrations of a standard railroad car 
now undergoing trials on the New York and Putnam 
Railway, which is equipped with a mot.or that is an in· 
teresting development of the class of engines operated 
by super-heated water. In the earlier systems, the 
storage tank was charged with water at a temperature 
corresponding to a pressure of several hundred pounds 
to the square inch, the steam 
from this water bein� utilized 
in the cylinders of the motor 
in the same manner as t;team 
from the locomotive boiL�r is 
expanded down in the loco· 
1lI0tive cylinders. 'fhe opera· 
tion of tho�e motors was based 
upon the laws of temperature 
and pressure which govern 
the vaporization of liquids, 
and as the steam which forms 
at the top of the storage tank 
is drawn off to the cylinders, 
the water in the tank boils at 
the lower pressure, producing 
more steam to supply the loss. 
The reduction of the tempera· 
ture and pressure proceeds 
until the pressure falls to a 
point at which it is not avail· 
able for use in the motor, 
when the tank has to be 
blown off and recharged. 

top, are indicated by a comparison of the conditions 
which will exist in each system. 

The reservoir or storage tank is in either case filled 
with water at a certain temperature and pressure. It 
is covered by non-conducting material so that there 
will be very little loss of heat by radiation. 

Steam drawn from the top of such a reservoir must 
have been developed by the vaporization of a part of 
the stored water; and as successive volumes of steam 

are withdrawn there will be successive con· 
versions of water into steam. 

AUGUST 25, 1900. 

too Iowa temperature to permit the develolJment of 
steam. 'file rate of reduction from a certain pressure 
and temperature may be readily determined. 

The processes and conditions when taking water frOlll 
the bottom of a silIliiar reservoir are quite different. 

The first step is the withdrawal of a certain volume of 
the heated water; but Ilone of this withdrawn water is 
expanded into steam inside the reservoir. The conver· 
sion occurs in the cylinder, where a portion of the water 
becomes steam and the other portion, cooled by the 
abstraction of heat as above explained, is thrown away. 

None of the cuol water is 
returned to the reservoir. 
The volume of water taken 
from the reservoir at each 
withdrawal is small, and the 
only steam in the reservoir 
will be that which will OCCll PY 
the space left vacant by the 
abstraction of the water. This 
volume is very mnch less 
than the volume of steam 
taken out at each withdrawal 
when, as in the first instance, 
steam and not water is ab
stracted. The only cooling 
process is, therefore, that 
due to the development of 
the very small amount of 
steam to fill the vuid-and as 
the temperature and pressure 
under these circumstances re
lllain high, substantially all 
the water may be taken out 
of the res�rvoir at the bottom 
leaving still a residue of steam 
at high pressure. 

In the operation of the 
earlier storage motors it was 
found that the number of 
heat·units that was actually 
a vailable in the cylinders was 
considerably smaller than had 
been anticipated. Indeed, it 
was proved that when the 
pressure had been run down 
to about half its original 
amount, three-quarters of the 
original heat-units still re
mained in the reservoir, and 

STEAM GENERATOR FOR WP· 
PLYING WATER AT 700 

POUNDS PRESSURE. 

SECTIONAL VIEW OF HOT WATER TANK AND 

COMPOUND CYLINDER. 

The mechanical features of 
the system which is now 
undergoing test, are shown 
clearly in the accompanying 
drawings. The generator is a 
modification of the water-
tube boiler, and is composed 
of a nest of tubes con pled 
into manifolds at the top and 

that something like nine-tenths of the water remained. 
It was found tQat only about one-ninth of the total 
ener�y contained in the heated water of the tank was 
available for useful work in the cylinders. 

A few years ago it occurred to Mr. W. E. Prall that 
more economical results could be secured by wit.hdraw
ing the heat from the tank, not in the form of steam, 
but of water, ann allowing the hot water thus abo 
stracted to give up its heat within the cylinders 
of the engine itself. In certain expE:rilllents carried 
out at Washington, D C., in 1888, it was found that 
practical tests confil'llled the soundness of his theories. 
The motors which now are being tried upon the Put· 
nam Railway cars are the first attempt to apply these 
theories to the operation of a standard railroad. 

The advantages of taking water from the bottom of 
a storage reservoir, instead of takin� steam from the 

When a definite weight of water is converted into 
steam, the reSUlting volume of steam must hold in it
self 1Il0re heat than was contained in the volume of 
water which was actually converted into steam. In 
the case of a boiler with fire burning under it, this 
additional heat may be supplied by the fire; but 
when steam is drawn from the top of a reservoir of 
heated water with no extraneous supply of heat, this 
required heat for the production of steam will be abo 
stracted from the stored water. The temperature of 
the stored water will be correspondingly reduced and 
every �uccessive withdrawal of a volume of steam and 
every consequent conversion of water into steam in· 
side the reservoir further reduces the temperature of 
the water still remaining. Even when beginning with 
high temperature and pressure, the water cools so 
rapidly under these conditions as to be very soon at 

bottom. The present working pressure is 700 pounds 
to the square inch. From the generator, water is drawn 
off into three carefully insulated storage tanks, cal'l'ied 
beneath the car, who�e total capacity is 7,000 pounds. 
The water is led from the bottom of the tanks to two 
water chambers, which are &rranged at each end of the 
high·pressure cylinder, as shown in the accompanying 
section. From these chambers it is fed into the cylin· 
der through three Tappet valves, each of which has a 
screw and nut adjustment by which the alllount of 
"feed may be regulated. As the piston travels through 
its strokes, the water, under the decreasing pressure, 
continually flashes into steam. From the high-pl·es· 
sure cylinder the steam, and that portion of the water 
which has not been evaporated, pass out through large 
ports Oil the bottom of the cylinder, and the water is 
drained off through suitable valves which arE! I'lCllteil 

811PIlR·KIlAtIlD WAUR MOtOR, BK�WING ARRANGEMENT OF TANKS AND COMPOUND ENGINES, 



in the tower- face of the val ve-chest. The exhaust steam 
from the high-pressure cylinder is conducted in the or
d inary way to the low-pressure cylinder, from which 
i t  is finally exhausted to the atmosphere. 

The valves which control the admission of hot water 
to the motors are so constructed that water may be fed 
directly to both cylinders, when it is desired to exert an 
extra effort in stal·ting the 
car, a by-pass arrangement 
bE'ing used which is some
what similar to that adopt
ed in compound locomo
tives of the usual type. 
The method of mounting 
the cylinders upon the 
trucks is clearly shown in 
the accompanying engrav
i n gs. The S t e p h e n s o n  
valve Illotion is used, and 
a common valve stem does 
d u ty for the pistou slide 
vah'e of each cy l inder. 

The car may be operated 
from both the front and 
the rear platforms, the 
starting, stopping or re
vers ing of the engines and 
putting on the brakes 
being performed by means 
of t h r e e  su perimposed 
haud-wheels, arranged j ust 
above the dashboard of 
the car. Oue of these 
wheels connects through 
a central shaft with a pair 
of miter wheels, one of 
which is keyed to the verti
cal shaft, and the other 
attached to the outer end 
of a length of flexible shafting. The other end of  the 
flex ible shaft is looped to a rod, on which is a worm 
that engages a segment of a worm wheel, which in 
its turn operates the reversing lever. A second hand 
wheel operates through a similar arrangement of 
m iter wheels, flexible shafting, worm and worm wheel 
segment upon the throttle, the details of the throttle 
aud worm wheel segment being shown in  the accom
pany i n g  sectional view of the cylinders. The third 
hand-wheel operates a brake and gear of usual pat
tern. Each truck is equipped with two compound en
gines wh ich are cou pled upon a common crankshaft, 
with the crank set at 90° , A pinion at the crank
shaft engages a smaller pinion on the shaft of the 
driving wheel axle. It is estimated that with the 
three tanks charged with water at 700 pounds pres
sure, at a corresponding temperature of 5000, the car 
w il l  be capable of running for forty mi les at a speed 
of from thirty to forty miles an hour. 

Telephone In S-wedeu.. 

Sweden is the country in which the use of the tele

J Citutifit �mtritall. 
and 22,500 instruments. The subscription rates asked 
on the State lines rarely exceed $14, but on some 
lines reach $25 ; in other cases the rates are as 
low as $2. 80. The largest of the private companies is 
the General Telephone Company, of Stockholm, whose 
system in the city and suburbs covers a radius of 43 
miles. The competition with the government lines 

UNITED STATES LEGATION AT PEKING. 

has brought about a reduction of rates, which accounts 
for the extensive use of the telephone in Stockholm, 
and the region has no less than 30, 000 telephone posts. 

. . . ' . 

A New Photographic Plate. 

An invention has recently been patented i n  England 
for a photographic plate or film which has the de
veloper;or the developer and fixer on the plate, so that 
it is only necessary to place it in water to obtain a de
veloped, or a developed and fixed negative. The de
veloper is applied to the plate in dry form and is then 
protected by an air-tight covering, the chemical not 
becoming active until the plate is put into a bath of 
water. The combined developing and fixing methods 
give the best results. The ingredients are mixed with 
a strong solution of sugar or dextrine. The solution 
may be applied to the back f the plate and then pro
tected with paper or soluble gelatine, or it may be 
coated upon a paper backing sheath or envelop 
which protect!! the plate. The material can also be 
appl ied to the back of the film and can be cut up with 

A Travelin� Central Statton. 

According to the Techn ische Revue, there i� in use 
on the French rai lroads a traveling central station 
consisting of a rail way car bearing a dynamo and a 
petroleum motor, the latter serving for driving the 
former. One of the axles of the car is fitted with an 
electro-motor, which receives its current from the dy

namo, so that the auto-car 
can go wherever there is 
work to be done. There 
the current generated by 
the dynamo is used either 
for running machines or 
for i l lumination. It suffices 
for feeding four to six arc 
lamps or thirty to forty 
incandescent lam ps. This 
" electric power house " has 
been found especially valu
able for working in rail
road tunnels. 

• • •  

PROBLEMS OF THE CHI

NESE CAMPAIGN. 
BY WALDON FAWCETT. 

The military campaign 
in China wil l  encounter 
graver engineering prob
lems, particularly in con
nection with the mainte
nance of an adeq uate trans
port system, than have ap
peared in any similar op
erations in recent years. 

In the first place, the 
water t ransportation of 
troops, animals, and sup
plies to the base of op-
erations is a work con

siderably more arduous than was the correspond
ing task in either the Boer or the Spanish-American 
war. Russia. through the use of the new Trans
Siberian Rai lway, has perhaps the best means of access 
to the scene of conflict ; but the United States, Great 
Britain, Germany, and all the other nations participat
ing in the movement, find it necessary to transport 
nearly all oC their troops and practically all supplies 
distances equal to from one-third to one-half the cir
cumference oC the earth. 

In so far as this phasp, of the case is concerned, the 
experience of the quatermasters' departments of the 
American and British armies in the recent wars is of 
great value. Not only has a knowledge of the economical 
conduct of a transport system been acquired,  but the 
troopships, fitted up to meet the emergencies of the 
past few years and remaining in service, formed the 
n ucleus of a fleet which , under less favorable circum
stances, would have re 1uired months for assemblage. 
It early became apparent that, owing to the length of 
the voyage to be mad�, it would be necessary to 
provide a good sized fle t of transports ; and the vari

o u s nations, 
therefore, lost 
no t i m  e in  
c h a r t e r i n  g 
practically all 
the vessels on 
the P a c  i fi c 
available f o r  
such purposes. 

P e r h a p s  a 
w o r d shonld 
be said with 
r e f e r e n c e to 
the transport 
service of the 
United States 
W a r  Depart
ment upon the 
Western ocean, 
since it would 
appear to be 
nearly model 
in almost all 
respects. The 
fleet now in 
use for service 
between t h i s 
country, Chi
na. and t h e  
P h i  l i p  p i nes 
c o n  s i s  t s of 
thi rty-four ves
sels, aggregat
ing nearly 135,-
000 t o n  s bur-

phone is t h e  
III 0 s t widely 
extended. The 
fi r s t long-dis
tance line was 
established by 
the  S t a t e  in 
1889, between 
S tockholm and 
G o t  h e  nburg, 
:.JOO m iles dis
tance. S i n  c e 
theu the n U I l l 
ber of l i nes has 
been constant
l y  increasing, 
and at the end 
of 1 8 9 8  t h e  
I o n  g e s t  d is
t ance covered 
was 2, 000 miles, 
between Hop
a r a  n d o  and 
Y s t 0 d .  The 
p r o g r e s s is 
shown by the 
fact t h a t i n  
1890 there were 
7, 680 mi les of 
lines 126 sta
tions, and 4, 950 
i n s  t ruments ; 
in 1897 this had 
i n c r e ase d to 
4.'>, 180 m i l  e s, 
7 3 4 stations, 
and 32,890 in-

WHARVES AT TIEN-TSIN-BASE OF SUPPLIES OF AMERICAN ARMY. den. Of t h  i s  
number four-

struments. The rapid development of the State 
telephone lines has not prevented the extension of 
the systems installed and maintained by private 
companies, as wil l  be observed by the fact that in  
1896 there were 25,200 miles o f  lines, 387 stations, 

the film for development. The process of development 
merely consists in placipg the plate in water, which 
softens the covering and dissolves the developer. A 
similar process has been applied to printing papers by 
tbe inventors. 

teen vessels of 60, 500 aggregate tonnage are owned 
outright by the government and are regularly in its 
service, the remaining score of steamers, the tonnage of 
which is in excess of 75,000 tons, are chartered from pri
vate firms and individuals, and more than haIf of tbem 
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have been secured since the outbreak of trouble in 
China. For these craft the Transportation Bureau of 
the Quartermaster·General's Depart ment pays about 
$11 , 000 per month, or in the neigh borhood of $550 per 
day. All of the transports which are owned by the 
govern ment and which, between original p urchase 
price and the o utlay for refitting, have cost $10,000,000, 
are employed in carrying troops ; b ut all save two of 
the chartered steamers are used either as freight ships 
or for the transportation of animals. 

'£he Navy Department in its preparations has been 
confronted with almost as many difficulties as have 
the army officers. There is no satisfactory naval base 
within a reasonable distance from the scene of opera
tions. Manila is more than two thousand miles from 
Taku ; and in case of a naval war the ordinary Chinese 
ports would be closed. About the only solution pos· 
sible is a joint use of the coaling-station at Chefoo, 
with the British, or of the naval base at Port Arthur, 
with the Russians. 

In a land campaign, m uch of which may have to be 
carried on in the dead of winter, with the thermometer 
below the zero mark, fuel will naturally be a primary 
requisite, but it is planned to resort to _ the scheme 
which proved successful in the Spanish· American war 
when the nation suffered from the same lack of coaling _ 
stations which now threatens to embarrass it. A fleet 
of col liers was then pressed into service to carry coal. 
Fortunately, a number of these vessels are still in the 
possession of the War and Navy Departments. The 
fierce com petition for tonnage on the Pacific for war 
uses has, however, had its effect and the government 
is paying $9 per ton for the transportation of fuel to 
the Orien t, whereas a few months ago the service was 
performed for $7 per ton. 

In anticipation of a further advance in the freight 
rates to a practically prohibitive point the government 
h as fitted out the colliers which were purchased dur
i n g  the Spanish-American war, and which have since 
been out of eommission. The same plan has been fol· 
lowed with water· ships, disinfecting barges and other 
adj u n cts of warfare u pon the sea. There are about 
twenty vessell,; in the collier fleet. 

All the reports thus far received by the government 
emphasize the difficulties of unloading pack and cav· 
aIry animals and supplies at Taku . The necessity 
for a change of the base of operations from Nagasaki 
to Ta k u  consumed no little time ; and some confusion 
has doubtless been induced by the strenuous effort 
to land every ton of fuel and supplies possible, owing 
to the fact that the r ivers and bays in north China 
freeze as early as November 1. 

Al chough the authorities at Washington early de
cided to make use of the Pei·Ho River for conveying 
supplies to the successive cam ps of the American forces 
on their march to Peking and authorized Gen. Chaffee 
to purchase all the steam launches, drawing three feet 
of water or less, for the tl'ansportation of both troops 
and su pplies, the value of this waterway as an avenue 
of com m unication is at best uncertain. Above Tien
Tsin - it is navigable only for light draught vessels ; and 
the windings are so numerous and the bends so sharp 
that hawsers m ust be resorted to continual l y  in order 
to facilitate the progress of the larger craft. Water 
t ransport via this river was, however, employed by the 
An glo-French force in 1860, and the allies found at Taku 
and Tien-Tsin a large n u m ber of specially constructed 
j u nks and light draught tugs w hich have proven well 
adapted for the purpose at hand. 

The roads of C h i na vary greatly in character, and 
the eight-six mile stretch between Tien-'l'si n  an,1 
Peking which constitutes the pathway of the allies is 
in some respects one of the best in the land. It follows 
the Pei·Ho Ri ver closely, and during the rainy season, 
which does not end unti l well into September, is nearly 
impassible in places, a circumstance which is by no 
means strange when it is reinembered that the rainfall 
frequently exceeds ten inches per day. With the 
rai n y  season past, travelers on the road have the ter
rific dust storms to bear. Much of the country is open ; 
the soil is sandy, and the heavy "':raffic over the thor
oughfare grinds the light soil into a fine dust that fills 
nose and eyes and mouth, and at times almost prevents 
travel. 

The whole tract of country between the seacoast and 
the Chinese capital is usually flooded during the 
autumn, and this year the usual inundations were 
greatly increased by the breaking of dikes on the 
Pei-Ho River by natives who sou ght to impede the pro· 
gress of the in vading army. This circumstance has 
entailed no little inconvenience upon the allied forces, 
s ince it not only obliterated many roads and destroyed 
bridges. but destroyed a considerable portion of the 
crops in the territory between Tien-Tsin and Peking, a 
tract which has been denominated one vast truck gar
den, and which, under ordinary conditions, would have 
afforded ample sustenance for an army of almost any 
size. 

It wa.!, onquestionably, the wretched Chinese roads 
which forced Admiral Seymoor, the British com mand
er, to abandon his effort to relieve Peking before the 
middle of the summer. His soldiers might have 
overcome the resistance which they encountered had 
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they not been compelled to put the road along which 
they were advancing in passable condition. The 
first sections of the roads, moreover, are much the 
best, being nearly level ; whereas the highway, as it 
approaches Peking. winds among hills and its frequently 
cut between bll-nks from ten to twenty feet high. Here 
careful scouting is necessary, owing to the excellent 
opportunities presented for ambuscades. 

According to the best informed military authorities 
who have visited the Chinese capital, the defenses of 
Peking have been greatly overestimated. The famous 
wall which surrounds the city is of great height and 
thickness ; but it is com posed mainly of earth dug 
from the adjacent moat, and this mass, although faced 
with brick and stone, would prove by no means im
pregnable to modern engines of war. The defenses 
of the sixteen gateways are inadequate, and at some 
places painted cannon have been utilized to give a 
semblance of strength . 

T h e  great danger to the health of the foreign troops 
is found in the radical changes in tem perature. From 
the i ntense heat of the summer there is a quick tran
sition to the dampness of the rainy season. This, too, 
is followed by a period of cold nights, and final ly by the 
winter season of bitter cold days and nights. Had 
n ot precautions been taken the drinking water would 
have constituted a source of great danger to the health 
of the soldiery ; but the United States government at 
the outset expended the S U ID of $ 14,000 in the purchase 
of a distilling and steri l iz ing plant especially for use 
in C h i na, which plant has a capacity of 32,000 gallons 
of pure water per day, so that the wants of the soldiero 
of this nation at l east are well provided for. 

T h e  arrangements are the best possible u nder 
the circumstances. O wi�g to the fact that China has 
never signed the Geneva treaty guaranteeing the con
sideration of Red Cross nurses as non·combatants, it is 
u n likely that any female nurses will be detailed for 
duty in the interior ; but the U nited States hospital 
ships " Solace" and "Relief," the hospital ship " Maine " 
fitted out in England for use in South Africa, and other 
similar craft are stationed at Taku and other ports to 
care for the wounded. Each of these vessels can accom
modate from three hundred to follr hundred patients 
at a time. 

The rail way and teillgraph system s  of China are not 
likely to play a very important part. in the presen t 
campaign. If hosti lities are prolonged to any extent 
they will almost certainly be destroyed beyond all hope 
of speedy repair. There are only 350 miles of railroad 
in the Empire. 

Prior to their destruction during the past summer, 
telegraph lines connected Peking with the capitals of 
practical ly all of the provinces and extended far into 
the dependencies, con necting also with the ocean 
cables and with the Russian Trans·Si berian telegraph 
lines. The total length of the lines, according to statis
tics that were compiled but a fe w months ago, ex
ceeded four thousand miles. 

.. I . '  • 
The Present Positio n oC Roe ntge n-Ray Work. 

At the recent meeting of the Roentgen Society, Mr. 
Wilson Noble, in the course of h i s  presidential address, 
said no very striking discovery with regard to the rays 
had to be recorded, but a steady improvement had 
taken place in general practice. It was now possible 
to shorten exposures and to get far better definition,  
both i n  sciagrams and on the screen . In the latter 
case there was much greater clearness, and, what was 
of even more importance, an absol utely steady image. 
It was also possible to iocal ize foreign bodies with 
certainty, and the im portance of stereoscopic radio
scopy, seeing objects in relief on the screen, was an 
accomplished fact. There were many things difficult 
to see, or, at all events, to distinguish with certainty, 
when seen as a flat surface, but which came out with 
wonderful clearness when seen in relief. One had 
only to look at an ordinary stereoscopic slide, first with
out and then with a stereoscope, to appreciate this. 
More particularly was this the case with objects show
ing but little contrast and ill-defined; such, for in
stance, as the early patches of tuberculosis in the 
lung. He could not but think that the diagnosis of 
this disease would be enormously facilitated when 
sterescopic radiography became general. Many minor 
improvements had been brought before the soci ety 
d u ring the past year. One noticeable featu re of the 
present practice was the adoption of the influence 
machine by many workers. It was too soon to say 
whether that machine would ever supersede the coil. 
In South Africa the rays had rendered admirable ser
vice. It was a fortunate circumstance that the work 
for which they were most wanted on the battlefield
i. e. , for the localization of foreign b/)dies-was the 
easiest to perform, for the e mployment of the rays any
where than at a well appointed base hospital was ac
companied with enormous difficulty. The n umber of 
oases constantly coming in, the necessity for hurrying 
through them, and the constant i mpossibility of keep
ing the tube in good workhig condition, the difficulty 
of charging the acculliu lators, and many other serious 
inconveniences. made it  a marvel how any satisfactory 
work could be done.-British Journal of Photography. 
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Selenee Notes. 

Formosa produces by far the greatest quantity of 
camphor. The annual output amounts to between six 
m illion and seven m i llion pounds, while the Japanese 
annual production is about three h undred thousand, 
and that of China two h undred and twenty thousand 
pounds. 

Dr. S. Adolph Knopf has won a prize of 4.000 marks 
offered by t.he Tuberculosis Congress for the best essay 
on the subject " How to Fight T uberculosis as a Disease 
of the Masses." Eighty·one essays were offered in com
petition. The award was made by a committee com
posed of several of the leading German physicians and 
two or three State dignitaries. 

A letter has been published in Moscow from Svep 
Anders Hedin, a traveler, in which he mentions an ex
cursion into Thibet in a di rection never before at· 
tempted by Europeans. He succeeded in reaching 
Lake Lobnor, on the shores of which he discovered the 
remains of an ancient city. The ruins were magnifi· 
cent and were i ntersected by broad roads. 

T h e  ice hahit is making rapid progress in Great 
Britain largel y owing to the cal ls of Americans. To·day 
all first class establish ments put ice u pon the tables in 
small  t u bs and guests pick out as much as they desire 
with ice tongs. Though few saloons and restaurants 
have refrigerators, many private houses are now pro· 
vided with them. The consu mption of ice would 
be m uch greater if regular com panies distributed it, 
but the business is now largely in the hands of fish· 
mongers. The yearly consumption of ice in England 
is 450,000 tons and in London 1 60,000 tons. Much of 
the ice is brought from Norway and a considerahle 
q uantity is manufactured. 

London is at last to have a complete ambulance ser· 
vice. There is no place in the world where it is so much 
needed. The Metropolitan corps of the St. John Am
bulance Brigade does excellent work, but their chief 
surgeon, Mr. S. Osborn, recolI1ll1ends that the service 
should be u nder the control of the London County 
Counci l .  His idea is to graft an ambulance system for 
London on to the Metropol itan F i re Bri gade, by who m 
it can be easily horsed, housed and su pplied with 
alarm cal ls. '£he London Fire Department does not 
have any too many horses now for prompt responding 
to calls, and it  would necessitate an increase of the 
n umber of houses if the new scheme is adopted. 

It has for a long time been supposed that the mon
goose was immune to snake bite, but an official report 
of R. H. E l liot states that the creature is not immune 
in the fullest sense of the expre�sion, as it may suc
cumb to a snake bite, if sufficiently severe, the same 
as any other animal. H i s  researches show, however, 
that the mongoose enjoys a par tial and comparative 
immunity frOID snake poison. T h at is to say, a mon
goose req u ires from ten to twenty-five times as much 
cobra venom to kill it as a rabbit doe�, and from five 
to ten times as much as a dog. The mongoose was in·  
troduced into Guadeloupe and Barbadoes twenty·five 
years ago, and iu this period there has been a very ap' 
preciable reduction of the animal's resistance to snake 
venom. 

M. Pietro Pellegrini, an I tal ian scientist, has lately 
published the results of his researches npon mush
rooms of the poisonous vari ety, of w hich the following 
resume may be given : The poison of m ushrooUl s dis
solves easily in water and the aqueous extract keeps its 
toxic properties for a long time, these haVing been 
strongly marked at the end of eleven months. The 
poisonous action i s  not diminished by the drying of 
the m ushrooms by h eat. Mam mals and birds show a 
great sensibility to the poison, even in feeble doses, 
but on the contrary it is without effect upon cold· 
blooded animals. The action is shown very clearly 
when it is injected under the skin ; animals, when sub
jected to frequent injections of this kind, acquire a 
certain immunity, and the serum of these animals may 
be used as a remedy in cases of poisoning. 

Mr. Joseph Jaubert has addressed the following note 
to the Academie des Sciences, relating to a halo of ex
traordinary appearance observed on the 22d of June 
at 10h.  45m . ,  at the Observatory of  Montsouris, Paris. 
Messrs. Besson and D utheil observed an irised arc at 
the interior of the ordinary halo of 22° radius, of which 
the upper half was t hen visi ble. This arc appeared 
to belong to a circu mference having the sun as a cen
ter ; about three·eighths of the circumference was 
represented. The two observers made drawings sepa· 
rately, which were found to be concordant. According 
to one of these, the radiq.s of the exterior halo was 17° ;  
the second gave 17'5°. The duration oJ the pheno· 
menon was about 10 minutes. From 18h. to sunset 
were 8.1so observed, besides the two ordinary parhelia, 
bril l iantly colored ; the summit of the halo of 22° ra
diuG crowned by a mass of white light ; the halo of 46° 
radius, of which the whole of the upper half was visi· 
ble at 18h. 20 m . ;  and finally a luminous column which 
was already perceptible at 19h. and which acquired at 
19h. 30m. a length of nearly 20° . It disappe'tred before 
sunset, on account of the thickening and alteration of 
the layer of cirro-stratus to which it was d ue. 
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SOliE STAGE EFFECTS IN " BEN HUB." 

For years the public has been ueman d i n g  more and 
more realism in plays. Managers have found great 
difficulty in satisfying this demand, o wi n g  to the time 
rer::!. u i red to set elaborate scenery. The public disl ikes 
long waits, and more than once a play or opera has 
proved a fai lure on this accou n t ; but after one has 
seen the prod uction of an ela borate play from behind 
the scen es, he wi l l  n ever again be impatient at the 
Ipngth of the e /l tr'acte. '1' he o n l y  wonder is  that the 
elaborate setti n g  can be gotten ready i n  the five to 
fi f teen m i nutes between the fal ling of the curtain at 
t h e  close of one act and the raising of the curtain at 
the begi n n i n g  of the n ext act. An excellent piece of 
work of this k i n d  is shown in " Ben H ur, " in which the 
�cenery is shifted, i n  the dark, in from five t o  thirty 
seconds. 

" Ben H u r : A Tale of Gh r i st," by Gen. Lew Wal lace, 
was first publ ished i n  1880, and has attained It wider 
sale than probably a n y  other American wOl'k o f  fiction,  
with the exception of • .  U ncle Tom's Cabi n . "  N o t w i t h 
s tanding t h is fact, twenty years elapsed before it was 
dramatized. We present some i l l ustrations of scenes 
from • •  Ben H u r," as played at the Broad way Theater, 
New York. They represent some of the latest phases of 
good stage 11leciJan ism, and the chariot-race scen e  is 
probably unri valed. O u r  readers are doubtless fam i l iar 
with the story. It w i l l  be remem bered that Bt:-n H u r, 
the h ero of the play, by accident dislodges a ti le from 
the roof of the palace of H u r, in Jerusale m. T he tile 
fal l s  u po n  Valerius Gratus, the new Procurator of 
Judea, inj uring h i m. The young prince i s  bet rayed 
by Messala, his one-ti me friend, and he is h u rried a w ay 
to the gal leys, while his fami l y  are thrown into pl' isOll  
and their possessions con fiscated. The secon d  act 
opens with the interior of the cabin of a Roman gal ley, 
or, rather, trireme. In the center sits the t r i b u n e, 
Arrius, on a rai sed dais, wh i le in front of h i m  sits the 
sai lor whose office it is to strike a sou n d i n g-board with 
gavels, keeping time for the rowers. Along the sides 
of the cabin are rows of benches, w h ich are real ly a 
succession of rising banks, and h ere are the galley 
slaves, who are each pull ing at an i m mense oar. T h e  
tri b u n e  i s  impressed with t h e  appearance of young 
Ben H u r, who is n o w  a galley slave, and h e  gi ves orders 
that when they go i nto battle Ben Hur s hal l n ot, l i ke 
the other galley slaves, be chained,- for in case of t h e  
boat sinking, the slaves would a l l  b e  drowned. T h e n  
comes an act ion with the pirates, i n  which t h e  galley i s,  
sunk. The crash and gl'i nding of the ti mbers are ad
mirably rendered hy w h at is known in stage parlance 
as a " cmsh " m ach ine. 'I.'he l i ghts are then turned 
out and in an i nstant they are l ighted agai n ,  showing 
t.he wreck scene, which i s  rllprod uced i n  our upper 
en g-raving. T h e  side scenes fold up i nstan tly when 
t h e  change i s  made and d rop to the floor. T h e  rowers' 
benches are pushed out of the way aud the borders 
and back-drop are raised from view, The gal ley slaves 
wit.h their oars drop to the floor. and t h e  men from t h e  
rear d r a w  forward a pai nted cloth wh ich represents 
the sea ; it is  secured to a batten and is laid down j ust 
back of t i le  footlights. Men now step forward carry
ing t h e  cloth which covers the raft, wh ich rests UDon 
the tr ibu ne's seat. The back-d rop scene was i n  place 
before the back ·drop of the gal ley was raised. It w i l l  
be remembered that the galley slaves a r e  l y i n g  upon 
the floor and they now throw u p  and down the can vas 
cloth,  producing a most real istic imitation of waves. 
They are assisted by a n umber of men in the w i ngs, 
who p u l l  the cloth in u n ison . The raft itself  consists 
of two crad les, w h ich are each w h i nged that a rocking 
m otion i s  given in  t wo d i l·ecti ons. This  is done b y  
B e n  H u r  and Arri us themsel ves. T h e  raft is  in posi
tion in the previous scene, b u t  is  not allowed to move, 
bein g  held by pins, w h ich are re moved by those 
beh ind. W i t h  an elect rical sun and proper elec
trical effects, the scene is very rea l istic, and is interest
ing as showing how simply a good stage effect can be 
produced. 

It wi l l  not be necessary to rehearse the su bsequent 
adventures of Ben Hur, but i n  his wanderings h e  comes 
across his e n emy, :Messala, and deci des to h u m b le h i m  
and r u i n  h i m  b y  a chariot race i n  the circus a t  Antioch, 
and this scene is one of the most real istic ever pro
d uced . It is a com bination of several effects, some of 
them old and many of them entirely new. The new 
effpcts were im'ented by :Mr. Claude L. Hagen, of the 
fi nn of McDonald & Hagen, New York city, who is 
also the master mach i n ist of this splend id prod uct ion 
of " Ben Hur." When first i ntrod uced upon the stage, 
the horse race was a decided novelty, and it is dou bt
ful if  any stage illusion i s  more i n genious. T h e  t wo 
principal plays in which the horse race h as been tlsed 
are Neil Burgess' production of the popu lar play " T h e  
Cou n try Fair " and t h e  French play presen ted i n  Paris 
called " Paris Port de Mer. " I n  both of these plays 
three horses, each ridden by a jockey, race upon the 
stage without going out of sight of the spectai,ors. We 
have in these plays an illusion true to nature ; the 
horses, appearin g  to be free from all restrai nt, are 
really gallopi n g, the groun d  disappeari ng u n der t h e i r  
feet a n d  the landsca pe as w e l l  as t h e  fences fly past i n 
the direction contrary to the lOl'ward motion of the 
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horse. This is accomplished by means of a treadmill,  
which the horses themselves actuate. I n  " Ben Hur,"  
many radical i mprovements have been introduced, 
even in this part of the performance. - Reference to our 
engrav i n gs w i l l  give an i dea of the mechanism. 

A large part of the i l l usion depends u pon the back
ground, which gives the idea of positive motion, and 
the one shown i n  our engravi n g, i n vented by M r. 
H agen ,  is very novel. It embodies m eans for mount
ing and drivi ng travel ing aprons at the rear and sides 
of the stage, so as to prevent a n y  bl'eak in the scene, 
and this, of cou rse, g i ves the audience the impression 
of change of scen ery. as in the i l l usion the spectator 
follows the racing horses. At the rear of the stage is 
an endless apron, flan ked on each side by smaller end 
less aprons, each of w h ich is complete in i tsllif, but are 
operated i n  u n ison. When not i n  use the sid e aprons 
may be folded back against the real' apron ; but w h ile 
the scene is  being " set " for the chariot race t.hey are 
extended to the position i n d icated i n  our engraving. 
U pon thet!<:l aprons are painted representations of the 
b ackground of the scene ; i n  this case representing the 
a n t i q u e  circus at Antioch fi l led with spectators. The 
lllecha n i�m will be u n derstood by reference to our en
gmvi ng. Directly below the chariots will be seen the 
e l ectric motor wh ich actuates a l l  th ree aprons of the 
panorama. It . is a five-horse power Lundel l  motor, 
and is operated at the propel' time by the assistant, 
who stands at tpe sw itch board and who receives the, 
signal  of the stage manager by a flash of a colored 
electric lamp. The motor is started man ually. A 
tw isted belt imparts motion to a vertical shaft  upon 
wldch are three p u l leys, one to receive the power from 
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the cou ntershaft and the others to transmi t  the power 
to the two enus to vertical  shafts, which each carry a 
cy l i n d l'ical drum, around which the aprons are passed. 
T heir  rotation causes the apron to travel con t i n uously,  
a n d  gear-wheels Itre provided,  as s h o w n  i n  our u pper 
left- hand engra v i n g, wh ich i m part motion to the side 
aprons,  so that they are al l  dri ven i n  the saUl e d i rec
tion, and to the spectator the th ree aprons appear to 
be a - contin uous, u n broken scene.  Notwithstan d i n g  
t h e  fact that th e panorama i s  96 fept w i d e  and 25 feet 
h i gh ,  the th ree panoramas are all rotated at a speed of 
2 .000 feet, per m i n u t e  by a t W9· horse power motor. 
The ease w i t h  w h ich this enormous extent of can vas is 
driven i s  large l y  o w i n g  t o  the method of suspension,  
wh ich is also shown by a slllal l  i nset in o ll r  u pper left
hand engra v i n g. T h ere is  an e n d l ess track mounted 
rigidly o n  ami exten d i n g  bet ween the o u trigger-struct
u res at t h e  two ends, and upon this w heels or rol lers 
are mounted to run on the t racks. The wheels or roll
ers al'e secu red to h a n gers w h i ch are attached to a belt 
which r u n s  around the u pper portions of the d r u m  to 
w h ic h  the panorama apron i s  fastened. By t h ese 
means the apron is suspended in the proper position, 
and i t  is caused to turn true around the drums w i t hout 
cri n k l i n g  o r  bei ng subjected to other distortion. The 
lower edges of t h e  aprons are provided with a belt 
m echanism, similar to that at the top, w hich serves to 
keep the bot tOlD ed ge of the apron i n  a proper position. 
These belts also serve to receive the power transmitted 
by the dru ms, wh ich arrangement avoids straining the 
apron, as would b e  t h e  case were the apron engaged 
d irectly with the drulDs_ T h ese hangers are shaped as 
frustums of a con e  an d are mounted by bal l bea rings 
on the spindles which carry them. 

To make the illusion complete, Mr. Hagen ha� pro
vided an exceedingly ingenious means for representin g 
the ground, causing the chariots to appear to be actu
al ly moving over it. This illusion is effected by a n u m
ber of narrow, endless canvas belts, painted in low 
tones to represent the ground and placed edgewise on 
the stage between and in front of the chariots and ex
tending across the stage. On being dri ven tow81'd the 
rear of th� chariot it appears to the spectator that t h e  
chariots a r e  lIloving o v e r  t h e  ground. To give proper 
perspective to this effect the speed at wh ich the belts 
are driven i s  grad ual ly decreased toward the rear of 
the stage. Suitable gearing is provided for d riving 
these belts, which are actuated by an independent 
motor shown at the right of the pictu re. T he belts 
themsel ves are carried on pulleys w h ich are mounted 
on housings w hich may be readily placed in position 
w h e n  the scene i s  set. For connecting the p ulleys 
which carry the belts with the gear for d riving them, 
couplings are provided which pass through the floor of 
the stage and wh ich may be readily taken up when 
the chariots are removed, leaving a clear and u n i n ter
rupted stage. We now com e  to the chariots them
sel ves. 

The tread m i l l s  are placed i mmed iately beneath the 
stage and are covered by sections of planking which 
are removed and carried out to the wi ngs when the 
race is to take place. There are eight treadmil ls, one 
for each horse, and the horses are b rought u p  from the 
stables, a few blocks away , a short time before they 
are needed, and they take their places with the artists 
and supern umeraries awai ting their cue to go upon the 
stage. They seem to take h u ge delight in the perform
a n ce, and seem to know to the m i n ute the time when 
they are to run. The chariots are two in n umber and 
each is supposed to be d rawn by four hon'es, and each 
chariot i� provided w i t h  a pole. The ch ariot of B p l I  
H u r  i s  not a trick chariot, b u t  that of Messala is ar
ranged to go t o  pieces when Ben Hur is supposed to 
stri ke his c h ariot, t h row i n g  him and causing him to 
Jose the race. T h e  ch ariot wheels do not rest u pon the 
floor of the stage, b u t  al'e supported upon metal  yo kes 
w h ic h '  are' not llot iced by the aud ience. The w h eels 
are act uated by a s illa l l  electric motor inside the body, 
and can be s w i tched on by the drivers. Both chariots 
h ave these motors, and current is obtained by the aid 
o f  pl ugs w h ich are i nserted in the floor, The chariot 
of Messala i� arran ged so that at the critical moment 
when Ben Hur strikes Messala's chariot by droppi ng a 
catch , pow erfu l springs on t h e  axle t h ro w  the wheels  
off and the body of the chariot d rops upon a yoke 
wh ich i s  provided with springs. Of course, it is neces
sal'y to make one of the chariots appear to go ahead of 
t h e  other. T h is cou ld,  of course, be manageu bY' allow
ing the horses to really ad vance. but with four horses 
t h i s  might prove dangerous. The same.  Ineans is ac
com p l ished by havi n g  the fou r  tread mills and 'the "lace 
u pon which Messala's chariot �e8ts on an independent 
section of the flooring, w h ich can b'e moved back' a dis
tance of 15 feet. Underneath the s tage joists support 
this  movable section and it s l ides ' directly on top of 
these joists. C u rtai ns s imU lati ng th e  color of the �tage 
close the aperture at both ··end�,  so that it is not visi \,)!e 
to the audience. At the extreme rIght of our en grav
i n g, beh i n d  the side of the panorarlla, will be seen m e l l  
working at a winch. T h i s  wincb w i n d s  u p  a wire rope 
w hich is carried over a pu lley at the extreme left under
n eath the stage, and is connected with the entire mov
able section carryi n g  :Messala's chariot and horses, and 
th ree men move the whole affair back with ease and 
give the appearance of Ben H u r  w i n n ing the race. 
A stop is provided so· that the tread m i l l  can not be 
operated by the horses u n ti l  the panora ma has beg-Ill. 
to move and the curtain is ready for operation. T h e  
horses al'e very securely fastened, s o  that there i s  l i t t l e  
dan ger of an accident. T o  s i m u late t h e  d ust raised by 
the chariot w heels, a com bi n ation of powd ers is forced 
out undern eath the horses' feet and beh i n d  the chariot 
w h eels. T h i s  is  accomplished by a blower in the cel lar, 
driven by the saUle electric motor w h ich actuates the 
belts. The d u s t  i s  fed into a hopper and is blown 
t.hrou gh fou rteen d ucts arranged at proper in tervals to 
prod uce the desi red result.  The " dust " is a com
bination of vegetabie prod ucts arran ged so as to imi
tate t h e  d llEt of a road having the buoyancy of nat ural 
d ust without i ts grit. 

It requ i res about eigh t minutes to set this scene, and 
in that time the side panoramas are folded out i n to 
posi tion, the sections of floors are removed, and the 
chariots are rolled i n to position and adj usted. The 
horses are h i tched to the ch ariots, connections are 
made with the bel ts for giving the effect of moving 
ground, and the d ust arrangements are put in place. 

. I .  I .  

THE telegraph was first est.ablished i n  Japan i n  1869, 
when a l i n e  was bui lt  between Yokohama and Tokio 
by English engineers. In 1873 the Government Tele
graph Department was orga n ized. In 1879 the E mpire 
j o i ned t h e  I n ternational Telegraph Un ion.  There are 
now 1 , 267 offices in Japan proper and 112 i n  Formosa, 
and there are 144, 570 m i les of l i n e  in service. In 18!m 
these l i n es transmitted 224,000 foreign and 15, 275,623 
domestic messages. 
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THE PARIS lIETlt.OPOLITAN UNDEBGBOQD 
RAILROAD. 

The opening of the first section of the Paris Metro
politan Railway, on July 19, marks an interesting 
event in the history of rapid transit, for certainly no 
city in the world has been so behindhand in trans
portation matters or which will so soon be adequately 
provided. It is true that it was possible for any one 
to travel by the Ceinture Railroad from one great rail
way station to the others, but the changes were numer
ous and the line did not affect the transit problem. 

Paris is very closely built, and large sections of it 
depend entirely upon omnibuses and street railways, 
but for many years the �ervice Las been slow and en
tirely inadequate. The Parisians understood the need 
for some rapid system of transportation, and in 1856 a 
project was agitated for connecting the center of Paris 
with the circumference. It was not unti l  1871 that the 
authorities began to study seriously the problem. A 
remarkable report was issued, and the scheme, as out
lined. has been fol lowed to-day as regards the main 
ideas. In 1889 the need of a new line was strongly 
felt, and when the Exposition of 1900 was resolved 
upon the necessity for haste was apparent. In 1896 
plans were forllJulated for supp lying the insufficiency 

Tunnel, lhowing Third Rail 
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end to the project, it revised its decision and substi
tuted the normal gage, but with this restriction, 
namely, that the cars should be smaller than those of 
the companies. and that the tunnels should be of such 
size that the cars of the Metropolitan could circulate 
only on the city system. In this way the city will 
always be master of the line, and the companies, if 
they intend to connect with the city line, will have to 
make their time-tables accordi ng to its wishes. This 
condition may become illusionary, however, for when 
the State gave the concession to the city. it reserved 
the right of letting the railroad companies make con
nections with each other in Paris if they found it con
venient. 

The Municipal Council approved the project on July 
9, 1897, and on March 30. 1898, a law was promulgated 
making the work one of public utility. The law of 
April 4, 1898, authorized the city to borrow 165,000,000 
francs and the modification in width required this sum 
to be raised to 180,000, 000 francs_ 

Only a smal l section of the projected system has been 
completed and not all the trunk-lines and branches 
have been authorized. 

Fol lowing is a list of the l ines in the order of construc
tion : 1. From the Porte de Vincennes to the Porte 

:8oulevard Diderot, and runs parallel with the Vin
cennes road till it reaches the gate of the same llame. 
Of the two other lines in course of construction, the 
most importan� is that running from Place de l'Etoil to 
the Trocadero. This has a junction with the first
mentioned line, so that passengers from the Bastille 
and Rue de Rivoli can take the train directly for the 
Trocadero. The third line starts at the Porte Dau
phine, and runs u nder Avenues Hugeaud and Victor 
Hugo to Place I'Etoile. It is the beginning of the great 
circular railway. The Place de l'Etoile is a kind of cen
tral station. Under its roadway the tracks branch out 
in all directions. 

When the three lines which constitute the first sec
tion of the Metropoiitan Rail way are entirely com
pleted. the total length of them will be 26 miles. but at 
present only the Porte Maillot and Porte de Vin
cennes Lines have been finished, and tht' extensions to 
the Porte Dauphine and the Place d u  Trocadero are 
only partly completed. The total length of the main 
l ine and the two branches is 8% m i les, the main line 
being 7 mi les long. The main l ine calls for e ighteen 
stat ions, but now eight only are being used. 'rhere 
are three stations on the l ine which runs from the 
Place de l' Etiole to the Porte Dauphine, and four on 

Vinoennel Station ano. Tunnels. 

Station on Metropolitan, showing Bridge Across Tracks. Rolling Stook in Car Yard. 

in transportation facilities and also to attempt to build 
up outlying quarters. The gage was to be of such a 
dimension as would insure the ,autonomy of the line. 
Electric traction was to be used. The tunnels. via
ducts, etc .• were to be built by the city of Paris, and 
other expenses were to  be paid for by a concessionai re. 

One condition of success of the Metropolitan seemed 
to be the connection of i ts l ines with the rai lroad sta
tions of Paris. Such connection would offer great ad
vantages, as it would permit travelers to cross the city 
without going out of the stations, and would thus 
effect a great saving of time. The greatest advantage 
was doubtless the possibil ity of going from any poin t  
in  t h e  city t o  t h e  differen t stations o f  the s u  burbs with
out changing cars. This argument should have 
caused the Municipal Cou ncil to dt'cide upon a junc
tion, but it had the opposite effect .  The Council  feared 
that if the Parisians had such inducements for l iving in  
the suburbs, the  population would decrease. and their 
octroi, or mun icipal tax, would diminish. It also feared 
that the raUroad compan ies would some day have too 
decisive a voice regard ing the Metropolitan, and would 
th us become the managers after having been evicted 
as tenants. After having decided u pon a track one 
meter in whitb, which woula have altoiether put an 
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Dauphine, with a connection to the Porte Mai llot. 2. 
Circular line starting from I'Etoile and following the 
outside boulevards. 3. 'Menilmontant to the Porte 
Mai llot. It separates 'from the two preceding lines at 
the Rue de Constanti nople and passes through the Rue 
de Rome. the Bou levard Hanssmann, the Rues Auber, 
Quatre Septembl'e, Reau mur, Turbigo. and Temple. 
4. From the Porte d'Orleans to the Porte Cl ignancourt. 
This is the north-south transverse l i ne. 5. Boulevard 
de Strasbourg to Pont d' Austerl i tz. It connects the 
Place de l a  Bast i l l e  to the circular line. 6. Boulevard 
de Vincennes to Place de l 'Halie. 7. From the Place 
Val hubert to the Quay de Conti .  8.  Palais Royal to 
the Place de la Danube by the Rne Lafayette. 9. From 
I'Opera to Auteuil  by the Place de la Concorde and the 
Invalides. 

All  the lines comprise two systems. a n umber of 
transverse lines and a circular l ine, with other short 
lines connecting them together at various points. 

The part now actual ly  finished consists of one com
plete line and the beginning of two other lines. The 
first is the main transverse east· west li ne, which con
nects the Bois de Boulogne with the Bois de Vincennes. 
It passes under the avenues of the Grande-Armee and 
the Champs ElYiees, follows the Rue de Rivoli and the 

the Trocadero branch. In reality there are in all 
twenty- three stations only. for the central station on 
the Place de l'Etoile is really a single station composed 
of three distinct parts. The stations are of five differ· 
ent types. One station is open, seven stations have 
metal l ic cei lings, and seventeen stations are vaulted. 
At the terminal stations the trains go around a loop, 
so that no switching is necessary. The ordinary tun
nel sections have a max i m u m  width of 23 feet 4 inches, 
and the clear space above the rails is 14 feet 9 inches. 
The stations are 246 feet long and 45 feet wide. 'fhe 
platforms are 13 feet wide. and are raised 3 feet . above 
the level of the tracks. The total width of the cars is 
7 feet 10� inches, the gage being 4 feet 8� inches. 

At the Bastille Station, where the Metropolitan 
crosses the St. Marti n  Canal, there is an open cut 
and an open station, but with this exception the line 
runs entirely underground. The ticket . offices are 
reached by stairs from the street. and all  the pl\ssages. 
halls. etc .• and the chief stations, are lined with white 
vitrified brick. The stations are well lighted, and the 
tunnel is also l ighted throughout its extent. Some of 
the stations have their platforms connected by over· 
head bridges. The rate of fare on the road is five cents 
for first-class aud three cents for second-class. tickets. 
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Return second-claes ticket. are ilsued at an expenle 
of four cents. There are no first"class return tickets, 
and even the use of the second-class tickets must be 
commenced before nine o'clock in the morning, as they 
are intended for the ut!e of workmen. The · distance 
is covered in about thirty-five minutes,including stops, 
which average twenty to twenty-five seconds. The 
trains wi l l  leave about every ten minutes, and each 
train has one motor car and two traiffirs. 

The motor car is given up to second-class passengers. 
It accommodates twenty-eight persons and the trailers 
accommodate forty persons. The motor cars are pro
vided with two hundred horse power motors, enabling 
a quick start to be made and a high-sustained speed 
while running through the tunnel. 'The track weighs 
106 pounds to the yard_ The current is conveyed by a 
third rail. The conductor rail is supported by insu-
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down the 11,000 volt current to 860 volts. Three rotary 
transformers of 750 kilowatts each will feed current to 
the line at a pressure of 600 volts. '1'he sub-station 
equipment also includes a battery of 250 Tudor ac
cumulators of 1, 800 ampere-hour capacity. 

The total expense of the tunnels, viaducts, stations, 
etc. , has been $7,400,000, and the company which has 
the con<>ession has also spent a considerable sum. The 
concession is to run for thirty-five years. 

The construction of the railroad is fully described in 
the SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1211, 
1226, and 1243. 

------------.�'H.�'�.�----------

THE HOWELL DISAPPEARING CARRIAGE. 

The work at the Sandy Hook Proving Ground is by 
no means confined to the mere test of the balIistic 
qualities of the army guns ; but considerable time is 

1 2 1  

When the gun i8 in its firing position, with the levers 
vertical, the counterweight, hanging freely by its up
per end, from the main axle, lies in front of the gun 
levers, and is kept separated from them a distance of 
about twenty inches by the telescopic spring cylinders. 

The hydraulic cylinder lies between the telescopic 
cylinders on the under side of the counterweight box, 
and is journaled to it by suitable bearings. The piston 
of this cylinder is attached to a cross shaft joinin� the 
ends of the levers, and in this position is withdrawn 
from the cylinder about twenty inches. 

The general operation of the carriage is as follows : 
On firing, rotation of the system takes place about the 
main axle ; the gun moves to the rear and downward, 
the gun levers being caught by a ratchet when the 
loading position is reached. The lower end of the 
levers moves forward and upward, compressing the 

spring cylinders, 
and forcing in the 
piston of the h y
draulic cylinder, 
thus transmitting 
their rotation to 
t h e  c o u n t e r 
weight. The rela� 
tive m o t i o n  of 
a b o u t  t w e n t y  
iuches al lows the 
counterweight to 
gradually acquire 
the full velocity 
of r e c 0 i I and 
greatly r e d  u c e s 
the shock due to 
the sudden accel
eration of so large 
a mass. 

lators secured to 
every t h i r d or 
fourth tie. The 
cars are brilliantly 
l ighted by electri
city. The trailers 
have ten lamps 
and the m o t  0 r 
cars eight lamps 
and two head or 
signal l ights. At 
p r e s e n  t twen t y
two m o t o r  cars 
have been deliv
ered a n d  more 
than double that 
n u III ber have been 
o r d e r e d . The 
Illotor cars hll ve 
the u s u a  1 fuse 
boxes, l ining', ar
resters, etc. West
i n g h 0 u s e  air
brakes are used 
and the compress
ors are run by an 
e I e c t r i c motor. 
Contact is obtain
ed with a third 
rail by m eans of 
two 8h03s, and in 
the car yards over
head w i  r e s  are 
u s e  d . A four
wheeled t r o l l e y  
carl'iage running 
011 the wire re
ceives the current 

TEN-INCH RIFLE ON . HOWELL , D.ISAPPEARING GUN CARRIAGE ; FIRING POSITION. 

In the fi ring po
sition nearly t h e  
total mass o f  the 
counterweight is  
suspended f r o  m 
the main axle , but 
during the recoil 
of the system, as 
the lever arllJ S  ro
tate from the vet·
tical position , t he 
weight is gradu
ally transferred to 
them until in  the 
horizontal p o  s i -
tion t h e  y carry 
practically t h e  

and del ivers it to a motor car by mealAS of a cable arid 
plug. 

T h e  electric power by w hich the cars are driven will  
be generated in a central power- house between the 
Quai de la Rap�e and the Rue de Bercy. The boilers, 
engines, dynamos and auxiliary machinery have all 
been built by Schneider & Company, of Creuwt. Tile 
Bercy power house will  d irectly supply current for 
that portion of the road lying between Vin cennes and 
the Louvre station. The other portion will also re
ceive current from the main power house, but through 
the mediuin of a transforming sub-station at the Place 
de I'Etoile. The central station will consist of three 
batteries of six boilers each ; a group of 1 ,500 kilowatt 
generators furnishing a d i rect current at a pressure of 
600 volts ; four groups of 1 ,500 kilowatt generators, fur
n ishing a three-phase current of 5,000 volts and 25 
periods ;  various auxil iary machines, exciters, trans
formers, and a battery of accumulators. Normally, the 
d i rect current is used for the Vincennes-Louvre sec
tion ; b ut, if necessary, the three-phase system also can 
be called into requisition. In the SUb- station, nine 
static transformers of 250 kilowatts each will step-

expended on the " arious gun-carriages that are sub
mitted to the War- Department. The mount is of only 
less importance than the gun, part icularly in that class 
of mount which is designed to withdraw the gun be
h ind shelter immediate ly  upon its being fired. 

The ' disappearing gun-carriage, which forms the sub· 
ject of our il lustrat ions, is now undergoing tests at 
Sandy Hook and has given fairly good results. It be
longs to that type in which the gun is mounted on the 
extremit ies of t wo gun levers that rotate about a fixed 
axis. To the other extremity of the levers is attached 
a counterweight , which brings the gun from the load
ing to the  firing position and assi sts in checking recoil 
when the gun is fil·ed. 

The principal parts of the carriage are : Lower roller 
path, rollers, upper rol ler path, chassis, main axle, gun 
levers, counterweight, main recoil cylinder, auxiliary 
recoi l cylinder, elevating gear, retraction gear, tm verse 
circle and traversing gear. 

The distinctive featu re of the cart'iage is the method 
of attaching the counterweight, there being an h y
draulic and two telescopic spring cyl inders, i nterposed 
between the bottoms of the levers and the weight. 

HOWELL D ISAPPEARING GUN ; G UN DEPRESSED. 

whole mass. 
When the gun is loaded the nJ t chet holding the gun 

le\'ers is released, the counterweight, due to its pre
ponderance over the gun, moves downward and back
ward , carrying the system into the firing position ; as 
the gun levers approach the vert ical, the mass of the 
counterweight is again transferred to the main axle, 
and the telescopic springs force the lever arms away 
from the counterweight. 

The main recoil cylinder is mounted in trunnion 
bearings between the chassis below the main axle ; itti 
piston being attached to the counterweight. Whell 
the gUll is fired the piston is  withurawn ; the oil passes 
through ports in the piston head from front to rear, 
forllling the hydraul ic  brake, wh ich absorbs the greater 
portion of the energy of recoil due to firing. 

'.rwo independent chains of gearing mounted on the 
two cheeks of the chassis engage i n  circular racks on 
the gun levers and serve as a means of lowering the 
gun from firing to loading position during practice 
dril ls. 

The gun is elevated and depressed, either ill the 
loading or firing position, by means of a band and two 
arms connected with two racks ; the racks, actuated by 

FRON T VIEW. 
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spur gears, mQve in �uides fastened to the inner faces 
of the cheeks. 

In their report of the tests w hich have already been 
Illade, in which 26 rounds were fired with a lO-inch gun 
llJounted on a carriage of this type, the Board states 
that, in the final firings for rapidity and accuracy, the 
general working of the carriage was satisfactory, al
l hough the loading angle was too great and the 
T raversing mechanism was too slow and uncertain .  
The retraction mechanism was also criticised as  being 
too slow, whi le the height of parapet required is twice 
as great as that of the service gun. " The great merit 
of the carriage," says the report, " is the absence of 
sliding parts." 

• ' . I • 

A SIMPLE ROTARY PUMP FOR LIGHT SERVICE . 

The Taber rotary pump, made by the Taber Pump 
Company, of Buffalo, N. Y. ,  is an ingenious pumping 
apparatus which is  intended for light service where a 
large alllount of l iquid is to be pUllJped against mod
erate pressure. It performs its work with but a small 
expenditure of power and in a comparatively short 
t ime. 

The pump consists essentially of an outer shell in
closing a piston-cyli nder which is provided with open 
ways or valve slots. Sliding val ves, which are con
structed with overlapping inner arms, are arran ged i n  
t h e  ways s o  that t h e y  are forced through t h e  piston by 
contact with the abutment and do not drop by gravi ty. 
Hence the pump can be operated at very slow speed 
to pump correspondingly as much l iquid as at maxi· 
m u m  speed. 

O wing to the pecul iar construction of the valves 
there can be no back lash and no lateral Illotion ; as 
the driving shaft rotates, the valves pass in and out, 
back and forth through the cyl i nder, fol low
i n g  the l ines of the interior of the shel l and 
creating  a vacuum. The pistons are self-ad
j usting and cOlllpensating, and their opera
t ion is not dependent upon springs, cam�, or 
si Illilar devices. 

A noteworthy featu re in the construction 
is the absence of all gearing, the power being 
directly applied to the driving shaft through 
the mediul11 of a belt and pulley or directly· 
attached engine or motor. The pump is 
positive in its action and does not depend 
u pon speed to  create the necessary vacuul11. 
So large are the valve openings that the 
clogging of the 1110ving parts is well-nigh 
impossible. 

Pumps of this type are capable of d is
charging from 25 to 600 gallons per minute, 
depend ing upon the size of the pump, char
acter of the l iquid.  and height to which it i s  
to  be forced. The  pumps are adapted for 
use in connection with hot 'or cold, thick or 
th in l iquids, and have been long success , 
fu l ly  used i n  breweries, chemical works, soap 
factories, tanneries, creameries, oil mi l ls, and 
packing houses. 

'I'h e  DiaDlonds of Steel. 

It has not hitherto been suspected that 
our great metallurgic establishments were 
manufacturing precious stones. Yet noth ing 
i s  more certain.  It is  true this  has been 
done without intention,  and without knowledge at 
the time. 

Its possibil ity, however, might have been anticipated 
when M. Mcissan made h is  experiments, ending ' with 
the artificial production of the d iamond. He obt.ained 
this gein by suddenly cooling u nder high pressu

'
re the 

cast metal saturated with carbon. The same coud i
tions are real ized to a greater or less extent in the blast 
furnaces for manufacturing special steels, by sudden 
cooling of the fused Illetal under elevated pressure. In 
this c lass of steels there must be d iamonds, microscopic 
w ithout doubt, and Prof. A. Rossel ,  of t h e  U n ivertiity 
of Berne, has beeu con d uct ing  experiments in the 
laboratory of inorgan ic chemistry for the purpose of 
ascertain ing whether such dialnonds rtlally exist. 

A lready his coneIusiolls  have been presented to the 
Academy of Sciences, but one of his principal col
laborators, M. Leon Franck, has recently prepared a 
detailed statement of the methods employed and the 
results obtained. 

A considerable number of steels of various produc
tiun have beeu examined and treated in the same man
ner. They all yield the same evidence. From a piece 
of co III pact steel a portion of about three hundred 
gralll l lles was cut out and treated with nitric acid. The 
insol u ble  residue consisted principally of carbon, es
pecial ly in the state of I;raphite, combinations of sili
cium, etc. I t was washed with water and then boiled 
three times with fuming n i tric acid, which partially 
dissolved it .  They even obtained a dilution of the 
deDsity of l 'M by washing 'and successi ve additions 
of fluor-hydric acid ; then of fuming sulph uric acid. 
There remained only graphi te, which was washed, 
dried, and dissol ved with potassium chlorate. This 
long series of operat ions was commenced again ,  for it 
was deemed necessary to pass the residue through the 

whole series of treatment that has beeo explained. At 
last, the chemist had the satisfaction, after a treat
ment of boiling sulphuric acid, of flnding a deposit 
that could not be attacked. 

The residue finally obtained with so much trouble 
fell to the bottom of a vessel filled with a heavy l iquid 
as methyliodide. With the aid of a strong microscope, 
minute, transparent octahedrons were discovered, which 
burned on a leaf of platina, and in a current of oxygen, 
disengaging carbon, and almost without leaving ·ash. 
The proof was ample. M. Rossel had really discovered 
diamonds in steel .  

The h igher the temperature at  which the steel has 
been made, the more d iamonds it contains. This ac
cords with the noted experiments of M. Moissan. It 
is probable also that the hardness of the metal in
creases with the number of d iamonds it contains; in 
reality, they are the cause of its hardness. It' is curi
ous to observe that these d iamond octahedrons are 
easily broken, so that in the steels worked, forged or 
rolled, only the debris of crystals were found. 

In a still more interesting trial, M. Rossel believes he 
has ascertained that the ordinary casting is not the 
best d issolvent of the carbon and that, in view of the 
resu lts, the method suggested by M. Moissan can be 
improved and perfected. The trial to which we allude 
took place on a loup, that is to say, on a block of 
metal mingled with scoria, w h ich is formed' at the 
lower part of the blast furuace when the operation if! 
not perfect. This loup has been brought from a fur. 
nace of the factory of Esch·sur, I' Alzette in Luxem bourg. 
It contained, a mong other things, a large quantity of 
crystalized graphite, and the wash ings isolated a large 
num ber of d iamonds ; all m uch larger than those 
that had been found in ordi nary s teel. One, that re-

ROTARY PUMP FOR LIGHT SERVICE. 

ceived the pompous name of the ,. Star of Luxembourg," 
measures more than five·tenths of a mi l l imeter i n  thick
nees. Half a mi l l imeter, perhaps, cannot yet compete 
with the " Star of the South," or with the " Regent " ; 
but it m ust not be forgotten that it is a d iamond pro
cured artificially. Before long the blast furnaces of 
Luxembourg may be able to vie successful ly with the 
cOlumon place mines of the Transvaal, where they are 
content to pick up what nature has already provided. 
-Le Diamant. 

• • • • • 

Utilizati o n  of Photographic Plates. 

The fol lowin g  method has been giveu by which pho
tographic plates, which have been fogged or accident
ally exposed to the l ight, may be util ized for making 
glass posit ives or lantern sl ides. A solution is made up 
of 100 parts d isti lled water, 6 parts bromide of potassi
u m ,  and 50 parts chloride of copper. The plate is 
exposed for one or two minutes at one foot d istance 
from an ord inat·y gas flame and by orange or red l ight, 
is placed in the preceding sol ution for eight or ten 
minutes, then washed fifteen minutes i n  water ana 
dried i n  the dark. Under the action of the bath, the 
bromide of silver in the plate is changed to chloro-bro
mide. The plate is then printed under a negative for 
twenty to thirty seconds in daylight, or from t wo to 
five minutes at one foot frol11 a gas flame ; it is then 
developed in the following bath : 

Water. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 parts. 
Hydroquiuoue . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  10 .. 
Sodium carbonate . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 100' .. 
Bromide, 10 per cent solution . . .  . .  . .  . .  . . . .  . .  . .  . . .  • . .  . l to 3 .. 

The ingredients are dissolved in the order indicated. 
If desired, an ordinary hydroqu inone developer may be 
used, adding a considerable amonnt of bromide. After 
development, rinse and fix in a 15 per cent hypo solu-
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tioo, or preferably a fixing bath of 1,000 parts water, 
11S0 parts hypo, 50 of sulphite of soda, and 50 of com
mon salt ; the fixing lasts about ten or fifteen minutes, 
after whic'h the plates are washed, as usual, and dried. 

e 1 . ,  .. 

I ncandescent Gas Light. 

The Photographische Chronik warns its readers, says 
The Bl'itish Journal of Photography, against tables of 
the comparative chemical action of various k inds of 
light, when an incandescent mantel is used for a stand
ard light. . ,  Lux," a Dutch contemporary, has given 
the following information concerning the solutions used 
for the preparation of gas mantels, and it will be seen 
that the l ight varies considerably according to the 
salts used. 

FOR WHITE LIGHT. 
Zirconium oxide . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  40 per cent. 
Lantbanum oxide " . . .  • . . . . .  " . . . . . . . . . . . . . . . . . . .. . . .  40 .. 

'fhorium oxide . . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  20 

FOR ORANGE LIGHT. 
Lanthanum oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 per ceut. 
Thorium oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Zirconium oxide . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 27 
Didymium oxide . . . . .  , . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  3 

FOR YELLOW LIGHT. 
Lanthanum oxide. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 per ceut. 
rrhoriulli oxide • . . . . . . . . . . . . . • • • • • • • • • • • . . . . . . • . . • . . . 28 H 

Zircouium oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Cerium oxide. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  2 

FOR GREEN LIGHT. 
Thorium oxide . . . . . . . . . . .  :. . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . .  50 per cent. 
Lanthanum oxide . . . • • • • . . . . • . • • . . . . . . . • . . • . . . • • • . . .  �O \ \  

Erbium oxide . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

The mantel is afterward stiffened with a solu·  
t ion of water glass. Concerning the intensity of the 
light which may be obtained with gas mantels, if we 

take 60 cand les as the equivalent of a man
tel, 1020 candle power may be had from 17 
mantels, which, with suitable reflectors, lllay 
be increased tenfold, say ] 0,000 candles i n  
round numbers. B y  diffusing the light with 
paraffin paper screens a loss of 20 per ceut. 
results, but if we place two rows of 6 man
tels each On One side of the sitter, and a row 
of 5 mantels on the shadow side, there sti l l  
remains sufficient l ight  to obtain ful l  ex
posure fn a few seconds. 

• • • • • 
A erial Telegraphy. 

M. Tomassina, who has been making a 
n um ber of experiments in aerial telegraphy, 
has invented a device to prevent the inter
ception of a message by an i ntermediate ap
paratus, and has cOlll lllunicated his results 
to the Academie des Sciences. The fact that 
the message may be i ntercepted constitutes 
one of the chief drawbacks of the system. 
M. Tomassina proposes to overcome the diffi
culty by using a meth.od based on the fact 
that the d istance to which the electric waves 
may travel depends upon the interval be
tween the two spheres of the oscillator, and 
by thus regu lating the length of spark the 
limiting distance of the signals may be de
termined beforehand. To the first. trans
mitter is added a second, whose manipulator 
sends an irregular series of waves q uite out 
of connection with  the 

'
waves sent by the 

firs t I ransmitter ; the second set of waves is regUlated 
for a zone of action which is somewhat smaller than 
that of the first. In this way a receiver placed on the 
zone of the second set wi l l  receive only a confusion of 
signals, and the message cannot be read. It is only 
possible to read the signals of the first transmitter 
when the receiver is placed outside the zone of action 
of the second. The security wil l  be greater as the two 
Zones approach each other. 

. 1 .  I • 
Discovery of. Sta n d a rd Weight s  of A ncient Kome • 

The excavations that have been i n  progress for some 
months past upon the site of the ancient forum at 
Rome have resu l ted in quite a curious discovery. 
Under a large, square flagstone there were found three 
weights of t wenty, th i rty, and one hundred Roman 
pounds dating from at least two centuries before our 
era. These weights, wh ich are of irregular e l l i ptical 
form, are of dark green marble and provided with a 
bronze handle i n  order to facil i tate their' tnanipulation. 
In the opinion of Signor Giacomo Boni, who is super
intending the excavations, these are the most ancHmt 
specimens ·of standard Roman weights known, and, 
sin�e ; they are perfectly well preserved, without the 
least fracture, they wi l l  permit archreologists to re
establish ' the entire metrology of primitive Rome. 
They have already been compared with the weights 
now in (use, and it has been found that the an'cient 
Latin pound Was exactly 325 grammes (10 ounces and 
75 graills). The weights, moreover, are well prolJor
tioned according to the numerical indications that are 
engraved upon the stone and that are still  legible. 
The 20·pou nd weight represents exactly two-thirds 
that of the 30-poun d  one and one·fifth of the largest, 
which weighs 30 k i logrammes and 250 grammes (about 
66� pounds)..-La Nature. 
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GATHERING AND CURING CRUDE It.UZBER. 
Crude rubber is imported into this country from 

many widely separated sections of the globe, and in a 
wonderful variety of forms, the chemical characteristics 
of the su bstance changing widely under varying con
ditions of harvesting, curing, etc. 

The first knowledge of rubber is said to have been 
secured through La Condamine, a French philosopher, 
who in 1730 was sent by his government to Pem to 
lUeasure an arc 
of the meridian, 
the specimens he 
secured going to 
form museum ex
hibits. S o u  t. h 
America produces 
the best rubber in  
the  world, as  well 
as the most of it. 
The 'Amazon Val
ley, e m b r a c i n g  
rubber forests i n  
Brazi l ,  Bolivia, 
and Peru, is the 
center of the in
n ustry, the pro
d uct being ex
ported frolll the 
city of P a r a ,  
whence the name 
Para rubber. 

J t itutifit �mtti,au. 
tration, the pungent fumes issuing tbrough the small 
aperture at the top servi l J� to .. cure " the rubber, 
which is passed slowly through the hot smoke. 

To form the biscuits, the natives take long stakes of 
wood, sometimes pointed at the end, and quite fre
quently shaped l ike a paddle, dip them into the sap 
buckets or basins, holding them in the smoke after 
each d ippi ng, u n t i l  the successive films of rubber 
sol id i fy around them. A biscuit of Para !"Ubber, 

precipitate was filtered, dried, and burned in an old 
iron lad le ; it was then a heavy brown powder. To 
this I added twice its weight of pearl-ash, and after 
m uch m ixing in a mortar, put i nto a crucible and sub
mitted to a strong heat for an hour, and this gold was 
in the bottom of the crucible and weighs � ounce troy. 

I had it flattened out to w hat you see, j ust in the 
state in which gold· beatel's use in the manufacture of 
gold leaf. T he alllount of gold reco\'ered I estimat e t.t) 

be 70 per cen t  of 
the twen'ty - fuur 
15'grain t u b  e s 
b o u g h t .  I ex
pected to h a v e 
found some silver 
from the albu
menized p a p  e r 
toned, but I did 
not. The gold by 
a s s  a y is 23% 
carats of fine, or 
996 in 1, 000. 

The tree which 
produces rubber, 
or caoutchouc, as 
it is cal led by the 
natives of South 
America, is found 
ch iefly in the trop
ical zone. The 
rubber trees on 

CURING PARA RUBBER WITH THE FUMES OF THE URUCURU GATHERING PARA RUBBER IN THE UPPER 

'l'his is a button 
s i m i l a r t o  
t h e  first, only 
heavier. Of silver 
residues I h a v e 
saved only t h e  
first washings and 
trimmings of al
bumenized paper. 
Common salt was 
used as a precipi
tate, and treated 
g e n e r a  I I  y the 
same as the gold ; 
it weigbed OVt'r 
11 ounces when i t  
was p u t  into the N U T ,  UPPER AMAZON RIVER. AMAZON RIVER. 

the Amazon rise without branches to a height of from 
50 to 60 feet, being topped oft by deep green leave� six 
or seven inches in length. Peru's product, lower in 
grade than Para, is known as " Caucho. " The rubber 
t rees of Nicaraugua and other Centr'al American 
States, also found in Ecuador, Venezuela, Colombia, 
and Mexico, prod uce ru bber known as " centrals. " 
The Atlantic States of Brazil, south of Para, produce 
rubber trees from which come the grades known as 
" Mangabeira, " ., Pernambuco," an(1 ;. Ceara." 

Africa comes next to South America i n  the  amount of 
rubber produced, and in the interior of that country 
there are great rubber forests as yet untouched . Rub
ber is to be found on the east and west coasts and also 
on the Island of Madagascar. The East Ind ies furnish 
comparatively l ittle I"I1b ber, the first exported coming 
from Assam, one of the rubber trees of which district 
is shown in the 
accompanying il
lustration. 

T h e r u b b e r  
from the Camer
oons is in the 
sha pe of l i t t I e  
black baIls, wh ile 
that from districts 
farther up the. Af
rican coast comes 
in the shape of 
flat, ugly frag
ments, known as 
" oysters." 

therefore, represents  the slow and laborious accumula
tion of h llnd l'eds of d i ppi ng-s, so that quite a stretch of 
the i magination wou ld be necessary to arri ve at the 
number of d i p  pings required to form the huge Para 
biscuit  i l lustrated herewith , which weighs 1 , 120 pounds 
and measures 4 feet 5 inches in  height, 3 feet 5 inehes 
in diam eter, and 9 feet 4 inches in  circumference. 
Such i ru mense masses of crude rubber are said to actu
a l ly  represent a loss to the grower, bei ng used princi
pal ly  by im porters for exh ibition purposes. Sume
t i mes the nati ves use a stone as a n ucleus, and,  to pre· 
vent this met hod of securing an i l legitimate profi t, the 
biscuits are sp l i t  in  hal ves before shi pment so as to re
veal the stake hole r U ll l l i l l g"  t h rough the m i dd le. 

• · e ·  • 
Resi d u es, a n d  "' h a t  to Do W i th Tbem.* 

Briefly, I may tell you that I found the residues of 

erucible, now i t 
weighs nearly 5 ounces. 'fhese products prove most 
conclusively the value of residues. 

• • • 
'rb e  '\ )'elo re o l o::;l"al E x lo l blt of the Department 

of Fine A rts. 

The archreological exh ib i t  of the Department of Fine 
Arts at the Paris Exposition shows the d ifferent expe· 
ditions wh ich have been made by the French Govern
ment. The Archreologica'l Col lege of Athens has been 
for sOUle t ime engaged in excavations at Delphi, and 
the presen t  state of the work is shown. The sanctuary 
of Apol lo  has been almost ent irely uncovered : i t  in
cludes the mai u te lll ple. t heater, and. a p:reat Dumber 
of �urroul ld ing structures. But  little remains, how
ever, above the foundations, as is shown by a large 
water· color sketch of the ruins ; another sketch shows 
th e  restoration ; the temple is surrounded by a nUIII-

ber of small build-

Fine Para mb
ber reaches this 
country i n  the 
f o r  m of " bis
cuits," the excel
lence of this grade 
being due in a 
large Ineasure to 
the natives' meth
ods of gathering 
and c u r i n g  it. 
They make a lon
gitudinal gash in 
the bark of the 
tree with a nar
row hatchet, in
serting a wedge to 
keep the g a s h  
open, and placing 
a small  earthen or 
clay cup beneath 

HUGE BISCUIT FINE PARA. RUBBER 

WEIGHING 1, 120 POUNDS. 

RUBBER TREES IN THE ASSAM DISTRICT OF 
EAST INDIA. 

jngs or pavi lions, 
w h i c h  con ta in  
the offerings lIIaue 
by the differeut 
nations. The fa

c;ade of 0 n e d 
these, belungi i l , ' 
to Cnidos, is re

produced in act u
al size, b e i n g 
about 20 feet long 
and 25 feet high. 
The portico is up
held by two carya
tides of singu lar 
form, somewhat 
in the a r c  h a i c 
s t y  I e , standing 
upon square ped
estals ;  the cornice 
has reliefs repre
senting b a t  t I e  
scenes ; those of 
t h e entablature 
represent a num
ber of fi g u r e s  
seated. Two ar
chaic statues of 
Apollo are shown, 
and several fig· 
ures of a more 
recent style. The 
column and the 
s p h i  n x of the 

the gash to catch the thick, white, oily liquid 
w hich flows from the wound. In a few hours the 
milk ceases to flow, each wound yielding fmm three 
to five tablespoonfuls. The " Sering-ero," or gath
erer, then empties the contents of the cups into an 
earthern vessel, as indicated in the accompanying illus
trations. As the m ilk soon coagulates the gathering is 
quickly followed by t.he curing procesi, which is done 
by building a tire of Urucuru n uts, over wh ich is p laced 
the bottomless earthen jar or pot shown in the illus-

the gold toning bath so m uch resembling the residues 
I had to do with in my business of a goldsmith, t h at I 
determined to find what the value of the old toning 
baths really were. To that end I dissolved 2 ounces of 
sulphate of iron in a quart of hot water. This I put 
into a two·p:allon jar, and as the baths were used up 
they wp-re poured into the jar after two years. The 

* Paper read at  the Photograpbic Convention of  the United Kingdom, 
July., 1900, by S. B. Webber, reported In The BrItish Journal of Pho
tography. 

N axians and an 
acanthus column surmounted by three female figures 
are shown in full  size. A number of other col!ec
tions are shown, including that of the expedition of 
M. de Sarzec in Chaldea, completing the large col
lection already at the Louvre. 

• . • I .,  

THE Trans-Siberian Railroad will  be completed at the 
present rate of working in about  two years, the cost 
probably considerably exceeding the original estimate 
of $176,500,000. 



The Ra ilroads or Europe 1 8 '75-1 899. 
The table which follows has been com pi led and con

verted from l'Economiste European, of Paris, by the 
Philadelphia Commercial  Museum : 
RAILROADS OF EUROPE ON JANUARY 1, 1875, AND 

JANUARY 1, 1899. 
Miles, 1875, Milesj l899, 

per Million of per Mi lion of 
Inhabitants. Total . Inhabitants. 

France . . . . . . . . .  , . 352 12,898 670 

Germany . . . . . . . . • . .  . . .  381 16,109 563 

England . . . . . . . • . .  0 • • • •  499 16,449 527 

Austria-Hungary . .  _ . . . 273 10,08� 483 
Belgium . . . . . . . . . . . . . . . . 324 2,131 560 

Bulgaria . . . . . . . . . . . . . . . .  324 2,131 178 
Denmark . . . . . . : . . . . . . . .  339 635 669 

Spain . . . . • • • • • • • • • • 0 211 3,484 445 

Greece . ' . . . . . . . . . . . . . . . 4 7 232 
Italy . . . . . . . . . . . .  . . . . . . 166 4,578 305 

Luxemburg . . . . . . . .  827 169 1,210 

Netherlands . . . . . . . . . . . .  261 984 329 
Portugal . . . . . . . . . . .  . . . ];17 641 280 

Ronmania • . . . . . . . • . . . • .  _ 150 166 332 

RuBsia . . . . . . . . . 0 • • • • • • • •  126 9,665 232 
FlUland . . . . . . . . . . . . . . . 249 465 604 

Servia . . . . . . . . . . . . . . . . 249 465 144 
Sweden . . . .  . . . . . . . . . . .  514 2,235 1,247 

Norway . . . . . . . . . . . . . . . .  22 311 571 

Switzerland . . . . . . . . . . . .  371 1 ,011 730 

Tnrkey . . . . . . . . . . . . . . . .  111  !J53 154 

Isles of Malta . . . . . . . . . . 
J eroey and Mltn . . . . . . . 211 

Total . . .  . . . . . . . . . . . .  5,317 83,680 10,676 

--------------.. �,-..-�---------
'rhe K aclt i n  Developer. 

Total. 
25.891 
30,776 
21,528 
21,805 

3,781 
616 

1,617 
8,102 

591 
9,759 

270 

1,694 
1,466 
1,894 

24,808 
1,605 

353 
6,359 
1,230 
2,302 

978 

68 

167,439 

We have submitted, says Photography, the new 
kachin developer to a most vigorous test ; we have de
veloped over a h u nd red negat ives with it, using the 
formula given . below. One  cannot wish for a more 
satisfactory developer. It does not stain the  plates or 
the fingers, and has no inj urious action u pon the skin. 
It  gi ves good brown ish-black negatives, qu ite free 
froUl fog, without the necessity of employ ing any bro
m i de or other re."trainer whate\·er. Development with 
i t  took about s i x to ten min u tes to complete, ample 
density being obtained very eas i ly. 

The formula w h ich we adopted to secnre so excel lent 
a result is a simple one. T h ree solutions, each ten pel' 
cent, are req uired : One of sod i u lll carbonate, one of 
sod ium sulphite, and one  of kachin.  I n  making u p  
t h e  ten per cent sol ut ion o f  kachin ,  instead o f  water 
some of the ten pel' cent  sodiu Ul su lph i te sol ution is 
used.  For each ounce of developer we took : 

Kachin (ten per cent solution) . . . . . . . . . . . . . . • . . . . . . • .  40 minims. 
Sodium carbonate (ten per cent solution) . . . . . . . . . . . .  J1! ounce. 
Sodium sulphite (ten per cent solutioll ) . . . . . . . . . . . . . .  J1! onnce. 

We got, as w i l l  be seen, a trifle more than an exact 
ounce, but  such a d ifference is unimportant, and the 
com position of the developer is easier remembered in 
this way. 

'.rhe solution, as we finally used it,  wi l l ' be seen to 

J t ieu tifit �tUeritau. 
contain approximately 4 grains of kachin,  26 grains 
(22 +- 4) of sodium sulphite, and 22 grains of sodium 
carbonate. 

Another formula, given in a little book entitled 
" How to Develop with Kachin," is as follows : 

Blitish System. 
A. Kachin . _ . . .  . . • . . . .  . . .  160 grains (avoir. ) 

Sodium sulphite (cryst.). . .  2J1! ounces. 
Water np to . . . . . . . . . . . . . .  20 fiuid ounces. 

B. Sodinm carbonate (cryst ) .  2 
Water up to . . . . . . . . . . . . .  20 

ounces. 
fiuid ounces. 

Metric System. 
9 grammes. 

62'5 
up to 20 c. c. 
5O grammes. 
up to 500 c. c. 

For use, take equal parts of A and B. More di luted 
developer gives softer results '.rhe solutions should 
be used at a temperature of 60° to 65° Fahr. Assuming 
exposure to have been correct, with this solutl<;>n the 
image com mences to appear in  about one minute, and, 
when fu l l  density is requ ired, development is com
pleted in from four to six minutes . Softer effects are 
obtained in from three to four  Ill inutes. 

For stand developmen t, the plates are placed, a 
dozen or more at a t ime, in a grooved trough contain
ing the develope)', and development continues with a 
rapidity depending npon the strength of the solu t ion.  

With t h e  fol lowing solut ion norm al development is  
com pleted i n  about ten to fifteen m i nutes. To pro
long development add more water : 

British System. 
Kachin . . . . . .  . . .  . . . . . .  . . . . .  115 grains. 
Sodium sulphite (cryst. ). . . . . . 560 
Potassium ferrocyanide . . . . . . , J40 

bromide . . . . . . . . .  23 
carbonate . . . . . . . . . . .  1.150 

Water up to. . . . .  . . . .  . . .  70 fluid ounces. 

Metric System. 
7'5 grammes. 

36 
9 
1 '5 

75 
up to 2 liters. 

Throughout these experiments we employed no bro
mide or other form of restrainer whatever. Our plates, 
having been exposed (on al l sorts of su bj ects) with a n  
exposure meter a n d  n o t  b y  guesswork, were a l l  cor
rect ly exposed , and ho wever much they differed in the 
nature of  the subject they developed up wel l  with  the  
very s imple solution we have named. Bromides seem 
to have l i ttle effect on kach in . This is  well shown by 
the fact that three or foul' plates can be developed one 
after another in the same solution w ithout any marked 
prolongation of t he time of development. W i th most 
developers, as our readers wel l  know, th i s  is not so. 
'.rhe soluble brom i d e l iberated from the plate into the 
l iquid during development acts as a restrainer, and 
retards the action of the solution upon the next plate 
that is put into it. With each plate that is developed 
i t  wi l l  be seen, then, that the developer is not only get
ting weaker in the act ive agent, but is also getting 
stronger in restrainer. 

O n  the subj ect of restrai ners it has been found that 
a four per cent solution of  ordinary borax used with 
kach i n  i n  the proportion of ten to th irty drops to each 
fluid ounce resu lts in the prod uction of enormously 
increased contrast. Plates which have received an 

AUGUST 25, 1900• 
expolilure of many times the normal may be converted 
into satisfactory, and even bril l iant, negatives by the 
j udicious use of borax in the developer. 

• • • • • 
Bulldlng Loan A ssociations. 

The secretary of the United States League of Local 
Building and Loan Associations has compiled the fol
lowing statistics for 1899, which wi l l  be found interest
ing, as no data of this nature is collected through any 
other source from year to year. It  shou ld be remem
bered that the figures do not include " national " asso
ciations ; only those that are local and truly co-opera
tive : 

States Associations. 
Pennsylvania . . . . . . . .  . . . . . . . . . . .  1 , 174 
Ohio . . . . . . . . . . . . . . . . . . . . . . . . . .  773 
Illinois . . . . . . .. . . . . . . . . . .. . . . .  599 
New Jersey . . . . . . . . . . . . . . . . . . .  335 
New york . . . . . . . . . . . . . . . . . . . . . .  299 
Indiana . . . . . . .  . . . . . . . . . . . . . . . 424 
Massachusetts . . .  . . . . . . . . . . . . . . 125 
California . . .  ' . . . . . . . . . . . . . . . 151 
Missouri . .  . . . . . . . . . . .  . . .  . . . . .  191 
Michigan . . . .  . . . .  . . . .  . .  . . . .  . . . .  72 
Iowa . . . .  . . . . . . .. . . . . . . .  . . . . . .  79 
Connecticut . . . . . . . .  . . . .  . . . . . . . . 15 
Wisconsin . . . . . . . .  . . . . . . . . . . . . .  52 
Kaneas . . .  . . . . . . . . . . . . . . . . . . . . . 46 
Nebraska . .  . . . . . . . . . . . . . . . . . . .  60 
Maine 
Tennessee . . . . . . .  o • • • • • •  _ • • • • • • •  

Minnesota . . . . . . . . . • . • •  , • • • •  

New Hampshire . . . . . . . . . . . . . .  . 
North Dakota . . .  . .  . . . . . . . . . . 
other States 

Totals . . .  

32 
26 
46 
17 

7 
962 

5,485 

.. ' . ,  .. 

Members. 
281,456 
287,477 
100,000 

90,100 
89,409 

109,043 
68,349 
37,780 
38,000 
32,775 
23,000 
12,773 
13,450 
12,000 
13,813 

8,115 
4,795 

7.500 
4,950 

1,000 
267,800 

1,503,625 

The C u rrent S u pplelnent. 

Assets. 
$12,120,436 
ID'l,400,699 

54, 104,602 
46,100,000 
37.25:1,725 

31,435,587 
26,744,647 
20,285,454 
13,635,817 
10, 159,562 
5,72:1,7£9 
3,774,526 

358,902 
2,880,764 
3,33)),181 
2,975.716 
2,874,097 

2,848, 179 
1,921.927 

364,180 
97,137,800 

$581,857,170 

The current SUPPLEMENT, N o, 1286, is an unusual ly 
interesting issue. There is an excel lent portrait of 
King H u mbert, and also portraits of  the present King 
and Qlleen of Italy . " Th e  Borsig Engine " at the 
Paris Ex position gives a ful l-page engraving of th is 
great engine. . .  The Future of the Automobile " out
l ines suggested improvelllents . " Excavations at Tell
el· hesy, the Site of An cient Lach ish, Syria, " is an 
elaborately i l lustrated article. " Microbes--What Are 
They ? "  is by Dr. Henry G. Graham. 

C o n tent�.  
(IHustrated articles are m arked with an ast.erisk.) 

Archreol ogical. exhibits. Paris . . . 123 Railroads of Europe . . , . . . • . . .  , . . .  124 Ar�no.r plate bIds . . . . . . . .  : . .  : . . . . . .  114 Record, lowering of Atlantic . . . .  114 BUlldlng and loan aSSOCiatIons . .  12-t Residues and what to do WIth Ca�riage, dhmI�pearlllg* . . . . . . . . . .  121 tbem . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123 Ch lllese CampaH!n* . . . . . . . . . . . . . . . . 117 Ruentgen ray work, present po. C�rrent Supplement. . . . . . . . . . . . . . . 124 sitlOn of . . . . . . . . . . . . . . . . . . . . . . . . 118 Dlam�nds In st�el., . . . . . ', ' . .. . . . . . . .  122 Ru bber g-atbering and curing* . . 123 �l ect!,lc tr�nsmlsslOn. I lmlts of .. 115 Science notes . . . . . . . . . . . . . . . . . . . . . 118 has hgh�, Inca�descent : . . . . . . . . . 122 Soot, chemistry of . . . . . . . . . . . . . . . . 115 Gun carrlag�, dlsappearmg* . . . . . 121 Stage eft'ects, Ben Hur* . . . . . . 113. 119 Invent�ons, Index of . . . . . . . . . . . . . .  125 Station . a travel ing central. . . . . . 117 .nventlOlls recently patented . . . . 124 Sweden, telepbone in . . . . . . . . . . . . . 117 I ... oc,ks, canaL : . . . . . . . . . . . . . . . . . . . . .  114 'l'elegraphy. aeriaL . . . . . . . . . . . . . . . 122 Parts EXPOSItIon notes . . . . . . . . . . .  115 'rractioll , com pressed air . . . . . . . . 114 Plate, pbotograpb l�, a n�� . . .. . . . 117 Tunnel. rapid transit . . . . . . . . . . . 114-P l ate.s, photographlc utllIzatIOn W ater motor for railroad trac-
Pu��: '�ota:ry*;: 
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RECENTLY PATENTED INVENTIONS, 

Agricultural and Logging Implement s .  

GUIDE AND SUPPORT F O R  DRAG-SAWS.
EDGAR F. LAFAYETTE, Sedro, Wash. This invention 
is a smal l device adapted for attachment to logs or felled 
trees for guiding or supporting a drag-saw while they are 
unaercut. 1'he device embodies spikes hinged to a bar 
anrt adapted to be driven into the log, and a slide ad
j :1st.able along the bar to support the saw in proper 
"" sltion. The spikes can be folded fiat npon the bar 
.0 that the entire device occupies but little space. 

to render the boxes magnetic an insulated wire is wound 
around the circuit-wire. The box is provided with two 
diaphragms between which a variable- resistance medium 
is suspended. A small bulb is nsed to increase or 
decrease tbe air-pressure in the box and thus to regnlate 
the amplitude of movement of the variable_resistance 
medium. The two diaphragms, as they vibrate in op
posite directIOns in response to the vocal impulses, 
angment the effect on the resistance medium one hundred 
per cent. 'rhe fiuctuations are electrically transmitted. 

me ability, are not lost. The invention is also adapted to 
separate paramagnetic substances of different degrees 
of magnetic permeability. For, by regulating the in
tensity of the magnetic field and the time during 
wbich the material is a�ted upon, a snbstance having 
a certain degree of magnetic permeability can be ob
tained. 

CURTAIN FOR DUST-COLLECTING APPA
RATUS.-ARTHUR S. DWIGHT, Kansas City, Mo., and 
RUDOLF RUETSCHI, Argentine, Kans. In order me
ch"nically to precipitate and collect metallic fumes and 
flue-dust in metallurgical establishments, the inventors 
employ curtains, the members of which present oblique 
surfaces or facets to the longitudinal currents of the 
gases between adjacent curtains, so as to divide the cur
rent into a larger number of smaller oblique currents and 
to form eddies or whirls near the facets. Thue is insured 
a thorongh and rapid mechanical precipitation of the solid 
matter in the gases on the surfaces or facets. The in
ventors obtain a large frictional snrface for a very short 
fiue, and therein resides one of the merits of their device. 

used, which are fiashed by inserting plugs in proper 
openings. In order to prevent mistakes, the plugs are 
made to fit only the contact plates for which they are in
tended. And in order still further to guard against mis. 
takes, plugs of like shape are connected by strings. 
Hence the operator can nut inad vertently leave one pIng 
of a set in a contact-plate; for the entire set mnst be reo 
moved before the connecting·string can be taken off the 
switchboard. 

VENTILATED BOOT OR SHOE.-JAMES J. PEAR' 
SON, 40 Wall Street, Manhattan, New York clt.y. 'l'his 
ventilated shoe is provided with a ventilating mat inter
posed between a perforated insole and the outer sole. 

'rhe mat is of elastic rll bber and b connected witb a 
challnel leading to the heel-vent of the shoe for the in
gress and egress of air. The most prominent feature of 
tbe invention, a feature, which, it is claimed, is Dot pos
sessed by any similar shoe, is the impossibility of entrap
ping air in the sole. The air circulation is free, longitud
inally and laterally. The cushioned tread, reinforcing 
devices, and cheapness of manufacture are other features 
which deserve to be mentioned. 

PLOW. - RICHARD H. PURNELL, Rosedale, Miss. 
The beam of the plow is made of metal tubing. The 
cultivating devices are calTied by a standard formed 
witb a concave or semiCIrcular upper edge in which tbe 
beam fits. The beam end semicircular portion of the 
standard are boulld together by a coupling-band. The 
entire arrangement is such that great rigidity is secured, 
as well as lightness and simplicity. 

Elect rical A pparatu s. 

ELECTROLYTIC APPARATUS. - ANDREW !'LE
CHER, Habersham and Second Streets, Savaunah, Ga. 
This apparatus is to be used for eleotrically decomposing 
any liquid i nto its constituent gaRes and especially for 

decomposing water i nto hydrogen and oxygen. The ap
paratns is spheroidal in shape and consists of two separ
ate� closed cells having registering openings by which 
they communicate. An encompassing band or jacket 
completely encircles and holds them together. The cells 
are provided with electrodC!s, circuit-wires, and gas-dis
charging pipes. 'l'he inventor has been particularly 
careful so to construct his apparatus that it can be 
readily transported, that the greatest possible electrode 
surface is obtained, and that repairs can be easily made 
w hen desired. 

GAS-BATTERY. - A NDREW PLECHER, Habersham 
and Second Streets, Savannah, Ga. The surface action 
of sponge· platinum causes two gases (oxygen and hy
drogtll) to unite, as every ODe knows, anj to heat the 
platinum red hot so that the gases are automatically 
ignited. It is Mr. Plecher'. purpose to prevent the pro
duction of heat attending the union of the gases and to 
get its equivalent in electric ClllTent. In a porous cell 
finely-divided platinu m  is placed. To one side of the 
cell hydrogen is conducted ; to the other, oxygen. When 
the bydrogen and oxygen unite through the action of the 
platinnm, suitably placed electrodes will gather the 
liberated forces of opposite polarity as nnion takes place 
and r.aITY them off through tbe conducting wires of an 
extraneous Circuit. 

TIRE-SEPARATOR.-DELORE J. LAHAY, Nadeau, 
Mich. Ordinarily the two sections of a double tube tire, 
adhere to eacb other so tenaciously that their separation 
is a matter of no little  difficulty. The present invention 
provides means whereby this separation can be eastly 
accomplished. The means in question comprise a frame 
or body portion capable of encircling tbe inner tube and 
provided with anti-friction wheels or rollers upon which 
the tire is compressed. The separator is movable be
tween the two tubes to force tbem apart. 

Vellicles, Harness, Etc. 

DRAFT-EQUALIZER. - JOHN A. BELTZ, Buxton , 
N. D. This draft-equalizer, compri.ing broadly two 
doubletrees held to rock upon each other and also upon 
a wagon-pole, prevents any animal in a four-horse team 
from shirking his duty ; for the pull of one horse will be 
thrown upon the neck of tlte delinquent animal. The 
draft-strain i. entirely disposed at the rear end of the 
p'ole, so that the animals pull with greater effect in mov
ing the loaded wagon than is otherwise possible. The 
device is so constructed that the forward pair of animals 
control the side movement of the wagon-pole together 
witb. the rear pair of animals and must pull equally with 
them ,  an arrangement particularly serviceable in round
ing corners. 

BIT. -MICHAEL McNALLEY, St. Louis, Mo. The bit 
invented by Dr. McNalley is d esigned to induce a horse 
to carry his head outwRrd and away from trie chest 
rather than to drop his cbin in the direction of the chest. 
'rhe bit is simple and durable, and is so made that it will 
not irritate the hor.e or tend to injure the jaw or 
mouth. 

Indu strial Al)paratus. 

MAGNETIC SEPARATOR.-CHARLES F. COURTNEY 
and ROBERT BUTTERWORTH, Broken Hill, New South 
Wales. Comminuted are or other mixture is passed 
through a highly-concentrated magnetic field in the form 
of a film, so as to prevent the paramagnetic particles 
from becoming prematnrely detached from tbe magnetic 
poles and swept away by contact with the ]la"sing stream 

ELECTROMAGNETIC TELEPHONE. - ANDREW of matter of lower magnetic permeability with which 
PLECHER, Habersham and Second Streets, Savannah, they are associated. The material is prevented from 
Ga. The telephone includes in its construction an Iron , falling freely until it enters the magnetic field, so 

box to which an iron circuit-wire is I1ttached. In order I that tlte particles, however low their magnetic per-

Hallway-Appliances. 

SPRING-SEAT.-WILLIAM BORCHERT, Carson, Nev. 
The seat is particularly adapted for use in locomotive
cahs. It is provided with such equalizing devices that 
it will always be parallel to the base, so that all springs 
will be equally compressed whether a man sit on a cor
ner or edge. The seat is, therefore, comfortable nnder all 
conditions. 

Mi scellan e o u s  Inventions. 

SASH-HOLDER.-JOHN BOHLEN, Big RapIds, Mich . 

COMBINED HEATER-SHIELD AND VENTILA
TOR.-ALLAN B. SHANTZ, Walkertown, Ontario, Can
ada. Much danger is bcurred by improper ventilation 
and especially by arrangements which draw air into a 
room from a point near the ground, since the gases aris
ing from decaying animal and vegetable matter must also 
be drawn in. The present invention provides an appara
tns by which air is received from an elevated point, the 
lower impure strata bei ng withdrawn from the room. 
The novel feature o f  the invention is an ingenions 
douille-walled shield used in connection with a beater. 

The sash-holder is designed to ee used in connection TAPE-MEASURE ATTACHMENT.-CORNELIUS H. 
with a rack of any kind and is 80 constructed that it can ELKSKAMP, Telluride, Colo. The inventor has busied 
be locked in  or out of engagement with the rack and himself with tbe production of an attachment for the 
supported in such a manner that the window to which it end of a tape, which attachment can be readily applied to 

is applird may be conveniently operated when the latch a floor, stake, post, or tbe like, so that the tape can be 
'is out of engagement )vith the rack. readily run ant. The end of tbe tape is provided witb 

LOCK. _ 'rHOMAS CHURCHILL, Hampton, Va. Mr. an eye in which a link is held pivoted in a post of such 

Cburchill has already patented a lock in which the ontcr construction that it can be readily driven into a floor, 
knob is made incapable of turning the spindle except tree, or the l ike. 
when temporarily locked thereto by " key which is in- PICTURE -FRAME.-ALBERT F. MESSINGER, Pbre
Berted concentrically through the knob and is made to nix, Arizona Territory. The inventor has devised a 
act upon clutch devices which cause the knob to be novel construction which enables him to mount ext:-:>r
coupled to the spindle. Tbe present invention com pre- II iorly on the frame a picture representing a bnilding, and 
hends further improvements relating more especially to to move this picture out of sight so that a second pictnre 
the locking or clutch mechanism which connects tbe knob is made to appear, which r�presents the interior of the 
with ihe spindle and which is applicabl� to any of the bu ilding shown on the first picture. The device is par
ordinary forms of locks, having the nsnal squared ticularly uBefnl for advertising purposes, since it com
spindle. bines in one arrangement views of the exterior and in-

SIGN OR SIGNAL FOR CALLING CABS. -ARTHUR terio]' of a business establishment. 

G. R. NICHOL, Manhattan, New York city. 'rhe inven- DUPLEX PENHOLDER. - HARVEY and FRANK 
tion provides a simple means whereby a clerk in a hotel LONGENECKER, Beamsville, Ohio. This penholder con
or theater may call cabs or otber carriages successively tains a simple mechanism which permits a ready pro
or simultaneously. Electric lamps of various colors are jection of oue pen-Bocket and at the ;same time causeD 



the retraction of another socket to enable the writer to 
make nse of separate pens for different inks, without 
one pen interfering with the other. In the case of the 
penholder a right and left hand screw is mounted, the 
threads of which are engaged by pen.sockets. When 
one socket is moved in one direction, the other is cansed 
to travel in an opposite direction. 

FEED-RACK.-JAMES MORRIS, Westchester, Bronx, 
New York city, This rack is so constructed that it can 
be easily put up in a stall and taken down and folded for 
transportation, thus particularly adapting it  for racing 
stables, in which it is desirable that each horse sbould 
have bis own rack to aVOId danger of contagiollB dis
caeeA. 
. CHAIR-SEAT SUPPORT. - HEZEKIAH MORTON, 

Thomasville, N. C. The support comprises crossed 
straps extended nnder the chair-seat in order diagonally 
to connect a front leg with a rear leg of the chair. Each 
strap consists of two spaced pieces connected at the 
ends. Adjusting and supporting bolts extend from the 
legs through opening-s in the end connection" ; and nuts 
on the inner ends of the bolts abut against the end con
nections and are prevented from turning by engaging 
with the members of the straps. A very firm brace is 
thus formed which prevents the seat-frame from break
ing and the parts of the back from spreading. 

FRAME FOR BAGS, PURSES, SATCHELS, ETC., 
LOUIS B. PEAHAR, Brooklyn, New York city. A lock
ing device has b<'en provided by tbe inventor in whicb a 
catch-button bas a rocking and guided movement on a 
member of the frame. The button can be released from 
a locking stud or studs on any number of members of 
the frame by a simple rocking movement from one side 
to anotber or by an npward movement, 

BREAD OR CAKE-PAN.·- MARIE VOSSBECK, Trini
dad, Colo_ The pan is made so tbat tbe parts can be 
quickly and conveniently detacbed, buttered, and as
sembled. When tbe loaves bave been baked tbe body 
and bottom of tbe pan can be removed from engage
ment witb tbe partitions, whicb parti tions serve to bold 
tbc baked loaves apart and yet permit them rapidly to 
cool. 

CIGAR-WRAPPER. - FRANCISCO E. FONSECA, 22 
Fulton Street, Manhattan, New York city. Mr. Fonseca 
has received a patent for a novel paper cigar wrap
per, the ends of whicb extend beyond the cigar and 
are twisted to form cords wbich are wound back upon 
the cover and secured. No matter how roughly tbe 
cigar may be handled, the wrapper will �lways maintain 
its position to protect the cigar. The twisted ends serve 
as cushions, wbich prevent' the cigar from being dam
aged. One object of tbe invention is  to enable the 
manufacturer to print descriptive matter on the wrapper. 
The invention has been practically applied and seems 
to fulfill its inventor's expectations. For presentation 
tbis cigar is specially adapted. Eacb cigar may bear 
the name of botb the donor and recipient. 

FIRE - EXTINGUISHER. - JOHN BRA UN WALDER, 
Davenport, Iowa. Tbis fire-extinguisher is of a t.ype in 
which a container for an extinguishing liquid is designed 
to be broken so that tbe Iiqnid can escape. The inven
tion seeks to furnish a means for brea&ing tbe container, 
wbich means are actuated by fire. Tbese means consist 
of a powder-cbamber and a fuse. Wbee tbe fuse is ig
nited, tbe powder will eventually be exploded and the 
liquid-container shattered. 

VIOLIN.-LoUIS H. HALL, Hartford, Conn. The 
body of the violin consists of a rim or ribs, to which a 
top and a bottom are secured. The edge-portions of tbe 
top and bottom at certain points are nnder a strain and 
tend to separate from the ribs. This tension is beueficial 
in more than one respect. It improves tbe tone; it op
poses the pressnre produced by the bridge and strings 
and, tberefore, strengthens the body of tbe instrumen t ;  
a n d  it enables the inventor t o  vary tbe quality of the 
tone simply by giving more or Jess cnrve to the bottom 
and top. 

AMIDOSIILFONIC ACID.-JOSEPH TURNER, Hud
dersfield. York, England. ' Amidosulfonic acids, accord
ing to this invention, are produced from nitro bodies of 
tile pbenolic and carboxylic series by the action of so
dium bisulfite. The products o btained combine with 
phenols, are slightly solu ble in alcobol, insoluble in ben
zin. form crystallized diazo compounds witb nitrons 
acid and all the sodinm salts, and are very soluble in 
water. 

BABY·EXERCISER.-CHARLES E. LATSHAW, Lin
coln, Neb. 'l'he exerciser is a H baby-jumper," consist
ing of a spring-suspended frame o f novel construction, 
in  which 'tbe baby is. supported. The elastic support 
enables the cbild to use its legs freely in springing or 
jumping, tbus combining tbc benefits of exercise aUll 
amusement without requiring close watcbing. 

NON-REFILLABLE BOTTLE. -JosE M. URGELLES, 
8� Ricla Street, Havana, Cuba. Two balls are beld in a 
v�1 ve-scat arranged to be locked in tbe neck beneatb tbe 
cark. The larger ball acts as a valve to permit tbe out
fiow of liquid, and the smaller acts as a back bearing to 
follow up and bold tbe larger ball to its seat. 

·TRUNK-HANDLE. - BERTNIE M. WILHITE and 
FRANK A. HOYT, Gordon,Neb. In the handling of trunks, 
the "inching of tbe fingers between the handle and tbe 
trunk body is frequently experienced. To prevent this, 
the bandle above noted is so connected by its ends tbat 
when gripped it slides ontward in diagonal slots in the 
securing devices and so as to stand out from tbe trunk 
body. 

TRAP. - THOMAS H. TAYLOR. Luzerne, N. Y. Tbis 
trap is designed to kill small animals instantly, and to 
this end the inventor provides a pivoted bait� plate with 
one end turned up to form a jaw, and a spring frame 
which, when the trap closes, will sprIng downward, 
striking tbe animal and causing it to be caugbt between 
the frame and tbe jaw of the bait-plate. 

Designs. 

PLATE. - ARTHUR S. HIGGINS, Manbattan, New 
York city. The border of the plate is a ribbon of tnlips 
with tbeir leaves. A second aud inner border of fancy 
foliate figures is also empioyed. 

NOTE.-Coples of aily of theee patents can be fur
nished by Munn & Co. for ten cents each. Please state 
the name of tbe patentee, title of tbe invention, and date 
of this paper. 

Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 
u U. 8." l\letal Polish. Indianapolis, Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Be)) St., 

Chagrin F'aJ\s, O. 
Most durable, convenient Metal Workers' Crayon is 

made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 
Inventions developed and perfected. Designing and 

machine work. Garvin Machine Co. , 141 Varick St .. N. Y. 
Ferrac.ute l\<Jachine Co., Bridgeton, N. J.t U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery . 
The celebrated " HOIDs by·Akroyd " Patent Safety Oil 

Engine is built by th�e De La Vergne Refrigerating Ma. 
chine Company. Foot of East 138th Street, N ew York. 

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

tr Send for new and complete catalogue o f  Scientific 
and other Books for sale by Munn & CO., 361 Broadway, 
New York. ];"'ree on applicatioIL 

HINTS TO CORRESPONDENTS. 
Names and. A ddress mu.t accompany all letten; 

or no atteutlOn will be paid tbereto. '['blS is for our 
information and not for publication. 

Refere nces to former articles or answers sbonld 
Ilive date of paper and plll(e or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; corresl'ondents will bear in mind that 
some answers reqUIre not 3 httle research, and, 
though we endeavor to reply to all eitiler by letter 
or in this department, each must take bls turn. 

Ruyers wishing to purchase any article not advertised 
In our columns will be furnisbed with addresses of 
houses manufacturing or carl'ying the same. 

Special Written I nformat i o n  on matters of 
personal ratber tban , general , illterest cannot be 
expected witbout remuneration. 

Scientific A merican Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Ml neJ'al s sent for examination sbould be distinctly 
marked or labeled. 

(7940) O. R. asks : If it were possible to 
build a tower 100 miles bigh and from the top of such a 
tower a ball be dropped, would the ball strike the eartb 
exactly toward the ceilter of gravity ? Would· ·tbe' mo
tion of,tbe earth Imparted to tbe ball throw the· ball out of 
a direct line toward tbe center, not considering the attrac
tion the tower bas for the ball. A. A ball dropped from 
a height strikes tbe earth to the east of the vertical line 
in whicb it started. All parts of the earth move with tbe 
same angular velOCIty, but not witb tbe same linear ve
locit.y. The smaller tbe circle of rotation tbe slower tbe 
velocity of motion. As the ball drops it maintains tbe 
velocity of motion toward the east, whicb tbe point had 
from which it was dropped. As it approacbes the cen
ter of tbe eartb, it comes to points whicb have a slower 
velocity than it bas. It will, therefore, be mOVing to the 
east faster than tbe place to which it bas come, This 
bas been proved by dropping balls into deep mines. 

(794J) W. G. asks . :  1. Oould -h inch 
brass be used instead of l. incb for tbe spool of the 
ammeter described in SUPPLEMENT, No. 1215. A, Any 
thickness of brass can be nsed wbicb will bold tbe wire 
witbout bending. 2. How many pounds of No. 31 cop
per wire does it take for tbe high tension transformer 
described in SUPPLEMENT, No. 1087 ? A. About 48 
pounds by calculation. You will probably not get so 
mucb in as you cannot wind it perfectly true. 3. How 
many layers is there on the secondary of bigh frequency 
transformer. A. One. 

TECHNOLOGISCHES LEXIKON. Hand-
buch fUr alle Industrien und Gewerbe. 
Redigirt von Louis Edgar Andes. 
Illustrated . Parts 2-5. Vienna : A. 
H artleben. Large Octavo. Price, 
per part, 70 cents. 

The parts of this new lexicon wbicb lie before us ex
tend from "Arsenhiittenbetrieb " to " Eichenholzfiirbun
gen." Long articles are to be found under the beadings 
" Ausdebnungskoeffizienten verschiedener KOrper," 
" Baumwollgewebe," H Bleigewinnnng," U Desinfek
tion," etc. The illustrations which accompany tbe text 
are, for the most part, exce'Hent woodcuts. The parts 
wbicb, up to tbe present, bave come to our notice de
serve unstinted praise for the evident care which the 
author bas taken in tbeir preparation. 

DIE SOCIALEN AUFGABEN DES INGEN
IEURBERUFES UND DIE BERECHTIG
UNGSFRAGE DER HoHEREN SCHU
LEN. Eroffnungsrede zur 40 . .J ahres
versammlung des Deutschen Verei ns 
von Gas-und Wasserfachmannern. 
Von Generaldirektor W, v. Oechel
haeuser, Dessau. Miinchen : R. 
Oldenbourg. 1900. 

DIE ELEKTRISCHE VOLLBAHN BURG
DORF-THUN. Separat-Abdruck aus 
der " Sch weizerischen Bauzeitung." 
Zurich : Ed. Rascher, Meyer uud 
Zeller's N achfolger. 1900. 

TO INVENTORS. 
An experience of over fifty years, and the prepara

tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice OIl both continents, and to possess 
unequaled faCIlIties for procurIng patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per· 
sons contemplating the securlng of patents, either at 
home or abroad, are invited to write to this Office for 
prices, which are low, in accordance w ith the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway. New York. 
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For which Letters Patent of the 

United States were Issued 
for the Week Ending 

A UGUST 1 4 .  1 900. 

A N D  B A C H  B B A R I N G  T H A T  D A T B, 

I See note at end of list abouL copies of theBe patents. I 

Advertising device. P. E. White . . . . . . . . . . . . . . . . . . .  656,131 
Air com pressor, hydraulic, J. W. Van Brocklin . .  656,147 
Air pipe coupling. automatic. J. W. Spurlock . . . . .  655,997 
Alarm. See Burglar alarm. 
Annunciator. W. M. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  655,763 

t��o��ti��.
s�ys?r�r!�f����� : : : : : : : · : : : : : : : : : : : :  �:�� 

Automobile vehicles. power mechanism for. 
Allyne & Pomeroy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,749 

A wning. I.  Miller. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.03.'1 
A xle swag-ing apparatus, J. Lanz . . . . . . . . . . . . . . . . . . . 655,718 
Back pedal brake or coaster. J. N. Parks . . . . . . . . . .  656.041 

�:li�n�eg:�i
.
nf ��att';;r:di�h����I

.�� .. : : : : : : : : : : : : : : : :  m:��� 
Bale tie. L. R. Lantz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,028 
Baling press. G. '1'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,9!JS 
Barrel cap holder, Richardson & Colcord . . . . . . . . .  1;55.�40 
Bath cabinet, L. L. Cahoon . . . . . . . . . . . . . . . . . . . . . . . . .  , 655.956 
Battery. See Storage battery. 
Battery plate. secondary. J. B. Conrad . . . . . . . . . . . . 656.095 
Battery receptacle. secondary. J. Middleby, Jr . . .  655.883 
Bearing, shaft thrust, E. G. Hoffmann . . . . . . . . . . . . .  655,711 
Bed or crib, folding. J. P. Balser . . . . . . . . . . . . . . . . • . • . 655.950 
Bed. spring, W. F. Ade, J r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  65."),893 
Bicycle. A. Prager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.8ilO 
Bicycle. W. C. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . €55.697 
Bicycle pump. O. Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.122 
Bicycle pump, W. M. Reason . . . . . . . . • . • . . . . . . . . . . . . .  
Bicycle support, O .  Weston .. . . . . . . . • . . . . . . . . • . . . . . . .  

Billiard cue tip, J .  Prince . . . . . . • . . . . . • . . . . . . . • . . . . . . .  

Bit. See Bridle bit. 
Block. See Buildinl!' block. Sheet leader block. 

(7942) B. U. S. wri tes : I desire to know ��:r�iif�.
ef,.

Ku.et<l,t���3�rlhess .. . . . . . . . . . . . . . . . . . .  655,993 what size and amount of wire to use to convert eight Boiler. Ree Pipe boiler. W ater tube boiler. 
light dynamo in SUPPLEMENT, No. 600, pages 9586 to ��ll�� ���:;a�!: :��:�: i>fh.;r'cl\���:�� : : : : : : : : : : :  �:ij� 
9590 inclusive of July 2, 1887. r wish to change to 500 Bolster, collapsible. J. E. Long .. . . . . . . . . . . . . . . . . . , . .  61>5.790 
volt motor. Have you a SUPPLEMENT with this informa- �gg�: �����t(li�·g �:fe��'D:B: Ke·li;ney: : : : : : : : : : :  �:�J 
tion ? A. It is not feasible to cbange the eight Iigbt Book. separable, F. H. Gilson (reissue) . . . . .  , 1 1 ,846. 11.841 
dynamo into a motor to run upon a 500 volt circnit. The �gr�ll, l�9J,.

bJ�b;�;��: .�·. ::.:-���.��.���:: : : : : : : : : : :  ��J:g¥� 
commutator could not stand it. You would need to Bottle carrier. holder. or h an!,er claw, C. A. Law G5b,722 
wind each of the armature coils witb about 40 turns of No. ��m� ·��o

s�;:;fJ!�i�e![:e�t:C;;:.
bYo;col;;;O;': : : : : : : : : :  �:M� 

28 wire and use a resistance of about 400 ohms with the �g�.
l e  ��s��r:brg��hWo�dr�i�t;.

iete·t·t·er· box: " 655,792 
present field. This is not figured out accurately because Box machine. honey, C. Mondeng . . . . . . . . . . . . . . . . .  655,!)38 
it is not desirable to make tbe change. It would be far Bra��:�ket�ee Flagstalf bracket. Steel tower 
better to build a new machine. Brake. See Back pedalin" brake. Rail way brake. 

NEW BOOKS. ETC. 
ErN I"ENKBARER FLUGAPPARAT. Von 

Dr. Oonstantin Danilewsky. C h ar
kow, Rus�ia : Author's Edition. 1900. 
Octavo; 82 pages. Illustrated. Price, 
paper 75 cen ts. 

Danilewsky's experiments in aerial navigation bave 
already been described in the SCIENTIFIC AMERICAN. 
The present monograph contains a very thorough, and it 
must be confessed, convincing acrount of the pos-ibili
ties of mechanical fiight. Dr. DaniJewsky writes with 
tbe confidence of one thoroughly versed in bis science. 
He claims much for his experiments, bllt not too much. 
His monograph is valuable because it contains the only 
exba\ls!ive account of wbat be bas really accomplished. 
SYMBOLISM OF THE H UICHOL I NDIANS. 

By Oarl Lumholtz. Memoirs of the 
American Musen m  of Natural His
torv. Volnme III. Anthropology 
II. , May, 1900. Quarto. Pp. 228, 
plates and il l  �stratio()s. 

During tbe years 1890 to 1898 ' tbe author made three 
expedition. to Mexico undEr the auspices of the Museum. 
Tbe author spent ten months among tbe Huichols in 
1S95 .and obtained valuable information on .tbe state of 

Vehicle brake. Wagon brake. 
Brake application valve for tram pipes, J .  J. Sul-

livan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.058 
Brake mechanism. differentia1. Brili & Adams . . . .  655.754 
Brick mold sanding machine, H. Schoonmaker . . .  655.740 
BrICk press. C. M. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.056 
Bridle bit. M. H. Sims .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.5.913 
Brush. L. Roth .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . .  655.8�. 
Brush holder. Erben & Potter . . . . . . . . . . . . . . . . . . . .  655.824 
Bug"y top attachment. H. C. Stockton . . . . . . . . . . . .  655.806 
Buggy top raiser. J. C. �'ord . . . . . . . . . . . . . . . . . . . . . . . . .  655�770 
Building block, W. A. Johnston . . . . . . . . . . . . . . . . . . . .  fJ5t?,l:l8 
Burglar alarm , J. W. Rough . . . . . . . . . . . . . . . . . . . . . . . . .  65;',834 
BUrner. See Hydrocarbon burner. Smoke and 

gas burner. 
Cables. manufacture of chain. J. Verity . . . . . . . . . . .  655.814 
CalciuIIl, etc., producing carbid of, W. S. Horry . . 656,156 
Can. See Oil can. 
Can opener. C. Kempf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.139 
Canopy frame, J. rr. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  656,875 
Canopy frame or su pport. J.  T. J ohnson . . . . . . . . . . .  655.873 
Canopy support. J. T. Johnson . . . . . . . . . . . . . . . . . . . . .  655 . 874 
Canteen, W. Lanz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,979 
Car coupling. J. F. Buckholtz . . . . . . . . . . . . . . . . . . . . . . .  655,755 
Car coupling. R. P. Nort.on . . . . . . . . . . . . . . . . . . . . . . . . . .  655.886 
Car. factory. W. CroSRley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.691 
Car, grain, G. Doulida� . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.:,)5,767 
Car loader, J. L. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,831 
Car, parlor compartment. J. B. Strauss . . . . . . . . . . . .  655.892 
Car replacer, J. D. IIoover . . . . . . . . . . . . . . . . . . . . . . . . . .

. 
655,778 

Car roof. D. C. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655 .9H 
Car sand box. A. W. Ham . . . . . . . . . . . . . . . . . . . . . . . . . .  655,868 
Car seat, F. Bennett. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  65.5.682 
Car seat. M. N. (I'orney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,771 
Car spring. W. Robinson. . . . . . . . . . . . . .  . . . . . . . . . • . • 655.738 
Car step. J. B. Thacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.839 
Carbon, manufacture of, W. J. Burke .. . . . . . . . . . . .  655.920 
Carbonating apparatus. E. E. Murpby . . . . . . . . . . . . . .  655.721 
Carpet fabric, ingrain. H. Hardwick . . . . . . . . . . . . . . .  656.113 
Carpet sweeper. S. E. Davis . . . . . . . . . . . . . . . . . . . . . . . .  655.896 
Carriage body,  S. R. Bailey . . . . . . . . . . . . . . . . . . . . . . . . .  656,006 
Carrier. See Bottle carrier. Package carrier. 
Cartridge sheUs, im plement for extracting, P. 

tbeir c�lture. The au�hOr. bas produce!! ,a' most'�oJid 
cas:.er�:�sil:�OckdOwii case: · · · · · · · · · · · · · · · · · · · · · · · ·  656.009 

and satlsfantory contrlbutlOll to etbnologIcal research Ceilings and walls for buildings, etc., construc-
and the Museum is specially to be commended for tbe 

I 
tion of. F. Kemn ltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.024 

substantial and sumptuons manner in which tbe book 3:��A��e.;a�r���'h����\#.·3: �mh��:: : : : : : : : : : � : : :  �:31i 
bas been clothed. 'fbe illustrations are good anil the Chair. See Revolv!ng chair. 
plates are'speclally fl'oe. 8����: *.';: ��:i���.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �SI2 
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Churn, A. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,871 
Ch urn power. J. S. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,765 
Cigar holder, J. W. New .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,036 
CIgar. self·lighting, B. H eiman .. . . . . . . . . . . . . . . . . . . . .  655,864 
Circuit breaker, F. W. Garrett . • . . • • • • • • • • • • • • _ . . • . •  656.105 
Clasp. See Garment clasp. 
Clipping machine, J .  K. Priest . . . . . . . . . . . . . . . . . . . . . .  655,796 
Clock striking apparatus. R. J. Rudd . . . . . . . . . . . . . .  655,801 
Clothes line proP. W. T. Shalfer . . . . . . . . . . . . . . . . . . .  656 053 
Clutch, Hakewessell & Helln . . . . . . . . . . . . . . . . . . . . . . .  655.972 
Clutch, J. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.006 
Clutch mechanism. pin. Hakewessell & Henn. . .  655,973 
Comb. See Hair drying comb. 
Comb, H. P. De Vogel .. . . . . . . . . . . . . . . . . . . . . . . . . . .  :, . 655.816 
Confection molding machine, J. C. Walier . . . . . . .  6.::;"1).918 
Convertible tub, Levy & Holt . . . . . . . . . . . . . . . . . . . . . . 655.980 
Cord fastener, C. J .  W. Hayes. . . . . . . . . . . . . . . . . . . . .  656. 114  
Cork extractor. L. C. Mumford . . . . . . . . . . . . . . . . . . . . . . 651;.725 
Corn sheller. H. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . fi>5.94fi 
Cotton cleaning mechanism, seed, H. W. Graber. 65li,107 
cou��ilfco��ri:-i.

r pipe coupling. Car coupling. 
Covers of culinary vessels in closed position, ap-

pliance for securing. J. Weidner . . . . . . . . . . . . . . . .  656.003 
Crematory, rubbish, J. Hall . . . . . . . . . . . . . . . . . . . . . . . .  655,975 
Crusher. See Cylindrical roller crusher. 
Currycomb, M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.957 

���r��n ffe��e�g��l�t
t:ied, II'. Buob • . . . . . . . . . . . . . ti55,156 

Cylindrical roller crusher, T. C. \Valker . . . . . . . . . . . .  655.746 
Dental appliance, D. O. M. IoJe Cron . . . . . . . . . . . . . . . .  655.933 
D ental mallet or plug"er, U. G. Kinnison .. . . . . . . . . 5.56.124 
Derrick, E. P. Arsnean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,079 
Designs, means for reproducing multicolor, A. 

von Beust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,084 
Display device, necktie, H. Runtz . . . . . . . . . . • . . . • . . .  655,739 
Display rack. C. Het • . . . . . . . . . .  �; . . . . . . . . . . . . . . . . . . . . .  655.981 
Door hanger, J. M. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . .  #)55.869 
Door hanger. W. J. I.ane . . . . . . . . . . . . . . . . . . . . • . . . . . . .  655,978 
Door or window fastener. A. F. Hotfman . . . . . . • . . .  6.')6, 116 
Door, revolving, T. Van KanneL . . . . . . . . . . . . . . . . . . .  606,062 
Door unlatching device, .E. Denne . . . . . . . . . . . . . . • . . .  655.764: 
Dye and making same, yellow azo, P. JuliUS . . • . .  656.120 
Dyc, sulfonated anthraquinone, O. Bal ly  .. . . . . • . . .  656,081 
Dyeing. F. Dommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,015 
Dyeing khaki. Comber & Chorley . . . . . . . . . . . . . . . . . . .  655.854 
Electric current registering device, V. G. Fuller . . 655,703 
Elect.ric furnace. W. S. Harry . . . . . . . . . . . . . . . . . . . . . .  655.780 
Electric lighting. manufacture of incandescent 

materials for, G. Alefeld . . . . . . . . . . . . . . . . . . . . . . . .  656'<177 
Electric machine, dynamo, J .  D. Spence . . . . . . . . . . .  656,127 
Electric machines, regulating dy namo, J. D. 

Spence. . . . . .  . . . .  . . . . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . .  656.128 
Electric motor, P. J .  Comns . . . . . . . . . . . . . . . . . . . . . . .  655,852 
Electrical party lines, system for individual ser-

vice on. W. '1'orst. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.916 
ElectriCity meter. P. Eiblg . . . . . . . . . . . : . . . . . .  � . . . . . . .  656,100 
El ectromedical vacuum, apparatus, G .. W. Winck· 

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.747 
Elevator safety appliance, A. A. E. Sterzing . . . . . . 655,836 
Engine. See Explosive engine. Gas engine. 

Steam engine. Traction engine. 
Engine cylinder. com pound st eam . F. G. Burley .. 655,685 
Engine indicator. steam. Doran & Tajlgart . . . . . . . . 655,857 
Eng-illes, apparatus for charging and, feeding fuel 

to steam.  E. Et"raD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,700 
Engines. incandescent i:;miter for /las, A. G. New lititi. 14·\ 
Engraving machine. pantogra[JIJ ,  M. Barr . . . . . . . . . 6fi;;.'ifil 
Excavating machine, L. V. B rophy . . . . . . . . . . . . . . . . 655.%�) 
Excavator, A. E. Ch eney et a1 . . • • • . . . . . • • • . • . • . • • . .  6.I)5,7f>.� 
Excavator, G. W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.784 
Exhauster and blower, C. H. K eeney . . . . . . . . . . . . . . .  6[)ti.U2:i 
Explosive and making same, Ross & Cairney .. . . . .  65ti.048 
Explosive engine, O. J. Fairchild . . . . . . . . . . . . • • . . . . .  656.101 
Extractor. See Cork extractor. 
Eyeglasses, F. M. Daniels . . . . . • . . . . . . . . . . . . . . . . . . . . .  656.153 
Eye shade, H. E. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,038 
Fabric. See Carpet fabric. 
�·an. revolvin!! band, Behrendt & Mayer . . . . . . . . . .  655.919 
Fastener. W. B. H. Dowse . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,ti96 
F'eed mill .  A. 'I'. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.9till 
Feed water strainer. locomotive. R. B. Paxton . . .  655.795 
Fence machine, wire. 'I'. M. & T. M. Conner . • . . . . .  655,760 
Fifth wheel. N. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  655,836 
File box, L. E. Reynolds . . . . . . .  ; . . . . . . . . . . . . .  '" . . . . . .  655.799 
Filter, W. Paterton . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  : . . . .  656.043 
Filter, H. B. Watson et al.. . . • • • . . . . . . • . • • • • . • . . . . • . .  655.841 
F'ire escape. C. O. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.\123 
Fire extinguisher and alarm, S. Haltene . . . . . . . . . . .  6.�.776 
Fire hydrant. R. Hughes . . . . . . . . . . . . ... . . ... . . . . . . . . . 655. i81 
Fii'e sbutter, P. Ebner . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  655.965 
Flagstalf bracket. E. D. Bates. . . . . . . . . . . . . . . . . . . . . .  655.951 
Iflask. See Molder's ftask. 
Flower stand. W. �'. Kessler . . . . . . . . • . . . . . . . . . . . . . . .  655.715 
Folding box. E. H. Overton . .  . . . . . . . .  . . .  . .  . . . . . . . . .  ti5.5.939 
Forgings. apparatus fol' handHng, J. JoJanz . . . . . . . .  655.719 
Forgings, preparing and handling, J. Lanz . . . . .  ' "  655,720 

����:��.
eb§:: ��B��s

irir�:c��in�i;cdic�c�����: 656
,061 

Liquid fuel furnace. 
Furnace, F. Clayto·n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.759 
Furnaces, control of electric. W .  S. Horry . . . . . . . .  65.1�'i'79 
Game apparatus. Eynon & Duckett . . . . . . . • . . . . . . .  655,768 
Game. educational, J. R. Hughes . . . . . . . . . . . . . . . . . . .  650.117 
Game scoring apparatus. A. M. Goulding . . . . . . . . . .  655,862 
Gar ment clasp, H. A. MaxweH . . . . . . . . . . . • . . • • . . . . . .  655,882 

a������ h�S;��rp�b�o�ttf�����.� : : : : : : : : : : : : : : :  �:� 
Gas engine, C. Hautier . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 656.020 
Gas generator, acetylene, T. E. E. Bartlett .. . . . . . 656.008 
Gas generator, acetylene, Post & O'Brien . . . . . . . • •  655,7:12 
Gas lighter, automatIC, Jones & Barrett . . . . . . . . . . .  656.118 
Gas meter. coin freed, B. Paterson . . . . . . . . . . . . . . . .  656.042 
Gas producer charginl/: hopper, G. R. Hislop . . . . . .  655,931 
Gas regulating tip for burners, J. W. Hentz . . . . . .  656,136 
Gate. See Railway gate. 
Gate. H. G. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,184 
Gate operating m echanism. W. R. Pitt . . . . . . . . . . . .  645.391 
Generator . .  See Gas generator. 
a��1 �rJj,�\v�'t��·n: : : : : : : : : . : : : : · : : : : : : : : : : : · : : : : : : : �:� 
Governor, speed, C. E. Duryea . . . . . . . . . . . . . . . . . . . . . .  655.92'.l 
Grain dump and eJevator. J. Rocke . . . . . . . . . . . . . . . .  655.800 
Grain separator, O. O. Fjeld . . . . . . . . . . . . . . . . . . . . . . . . .  656.102 
Grain shocking machine, Wo01ey & Fox . . . . . . . . . . .  655,748 

g�rJ�in�·nf,;cEfi:��:n�: w: ii;,Yens· : : : : : : : : : : : : : : : : : :  :l!iN� 
Grinding mill, L. C. Shellabarger . . . . . . . . . . . . . . . . . . .  655.805 
Grip, 'I'. B. Jelfery . . .  . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.136 
Hair drying comb. Cooper & 'rhompson . . . . . . . • • . .  655.895 
Hammer. pneumatiC, Co H. Johnson . . . . . . . . . . . . . . .  655.002 
Hamm ering press, H. H. Hamlett .. . . . . . . . . . . . . . . . .  656,135 
Hanger. See Door hangero Scaffold hanger. 
Harrow. vineyard, J .  } .... Fay . . . . . . . . . . . . . . . . . . . . . . .  655,859 
Harvesting seed from corn. etc. , machine for. R. 

C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.073 
Head and shoulder rest. Go M. Sellinger . . . . . . . . . . .  (jD5.912 
Heater. See Lunch beater. 
Hinge, spring, Stu m p  & Brucker . . . . .  Q "  • • • • • • • • • • •  �6!)'1.812 
Hitching d evice, S. F. }Jttinger . . . . . . . . . . . . . . . . . . . .  65.�.858 
Hoe. L. E. Mease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.98:1 
Hoisting apparatus, Watson & Stevenson. . . . . . . .  65tl.Oti7 
Hook. See Garment h ook. Plumber's shave 

hOOk. 
Hook and eye, J. A. Brunner . . . . . . . . . . . . . . . . . . . . . . . . 655.847 
HOOk and eye, V. O. Mills  . . . . . . . . . . . . . . . . . . . . . . . 655,884 
Hopper or storage bin gate and cut·otf, R. P. , 

Feltoll .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655)lG7 
Horseshoe, cushioned. T. J. Lovett . . . . . . . . . 655,827, tjOO,h'2!J 
Horseshoe nail finishing machine, H. A. W iJI-

iam s. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H.r,.j�81R 
Horseshoe pad, J. Kronenberg . . . . . . . . . . . . . . . . . . . . . . ti56.026 
Horsesh oe. soft tread. H. D. Palmer . . . . . . . . . . . . . . . f�&:.H4 
Horseshoe soft tread attachment, rI'. J. Lovett . . . 6fib.H2H 
Hose tip. G. W. Lisk .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5b.879 
Hub. C. C. Mimin . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.55.!lli4 
Hydraulic motor regulating means . . 1. D. Ifricot . . f)SH.I04 
Hydrocarbon burner, B.  If. W eber . . . . . . . . . . . . . . . . .  6.1)5.942 
I ce chipping tool. Dana & Snook . . . . . . . . .  _ . . . . . . . . .  ti55,692 
Ice cream molding and cutting machine, G. M. 

Pinkerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,044 
Indicator. See Engine indicator.: � 
Ink ri bbon mechanism, S. A. Neidich . . . . . . • • . . • • . .  655,985 
Insect screen. G. Sattler . . . . . . . . . . . . . . . . . . . . . . . . • . . .  65f::i.050 
Insulated banger for arc l amps. G. Cutter • . • • . . . . .  65:),76'2 
I nsulating electric conductors, N. Tesla . . . . . . . . • • .  655,838 
Iron. See Sad iroIl. 
J ack. See Lifting jack. 
Joint. See Railway rail joint. 
Journal bearing, G. Fulton . . . . . . . . . . . . • • • • • • • • • . • . . .  656 .017 
Kneading board. A. A. Cushman .. . . . . . . . . . . . . . . .. . .  655.855 
Knife. See Pocket knife. 
Knitting m achine, circular. A. J. Gu1ich . . • • . . ..• . .  65fl. 155 

�g��:e��Hi;gr:y �·�ar�T����l��.::.:: : : : : : : : . : : . � : : :  �:� 
Label and label holder. L. W eigel . . . . . . • . . . . . . . • . . .  655.l'"H 
LaCing book setting "lJachine, W. O' �r.ien . . . . . . · . . ti5.Il!9S7 
J,amp. C. �'. Allen . . . . . . . . . . . . . . . . . . . . : .. . . . . . . . . . . . . .  liIiti.!105 
Lamp,  acet ylenp gas, Van Tassel & H;ipple . . .  � . • . .  655.840 
Lamp. acetylene gas generatin�, A. Winch . . . . . . . 653.94.4 
Lam p, electric arc, B. A. Stowe . . . . . . . . .  � . . 0· • • • • • • • •  65b.SOS 
Lamp holder. G. Grimm . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 6.J6.110 
Lamp. incandescent, C. Hoelscher . . . . . . . . . . . . . . . .  656.115 
ToJamp shade supporter and protector, L. Y. 

Cowl. . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.096 
JoJamp shades, constructing. O. A. Mygatt . . • • . . . . .  655,728 
Lamp. vapor. W. T. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  656.1f>O 
Lantern. D. ��. Van Riper . . . . . . . . . . . . . . . . . . . . • • • . . . . . 655,917 
Lard relining apparatus. C. Kempf . . .  ' "  . . . . . . . . . . .  656,153 
Latch for adjustment levers, thumb, B. A. Ken· 

nedy.. . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . • . . . . .  lillti.140 
J,athe. R. M. Nuttal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bbO.ll86 
Lau nch. electriC, J. C. Chamberlain . . . . . . . . . . . . . . . .  tillti.012 
IoJRvatory lock, coin controlled, F. J. BeaumOJ).t . .  666,082 
Lawll s weeper, J. 1. Caruthers . . . . . . . . . . . . . . . . • . . .  656..093 

(Continued on paye 126.) 



Leather, manufacture of enamele<l, Reid &; Earle 665.'!1l5 Leather splittin� machine. F', J. Perkins . • . . . . . • • .  655,700 
Ledgers. etc" leaf for. H. P. Jones . . . . . . . . . .  , . . . . . .  656,119 
Letter box. C. G. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,898 
Lifting jack, G. B. GaHagher •. . . . . . . . . . . . . . . . . . . . .  655,705 

t��
t
�l� /�l��f�n�e�¥-�J�·E: E: Chambo�t ' : : : : : : :  :�:� 

FOR FINE, ACCURATE WORK Liquids witli gas. charging. E. E. Murphy . . . . . . . .  656.0:14 
Loading device. wagon. L. C. Wood . • . . . . . . . . . . • . . .  6.')6,014 
l .. ock. See Lavatory lock. SetHI for Catalogue B. 

SENECA FALLS MPIl. CO. 
695 Water Street, 

Senees Falls, N. Y., U. S. A. 
Lock, H. G. Carleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.011 
Lock. P. V. CornUs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.921 
Loom for weaving double piece figured velvet. 

A. '['hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.99!l 
Loom weft stop motion, E. Oldfield . . . . . . . . . . . . • • • •  655,910 

AMERICAN PATENTS. - AN INTER- �1��Wgg
b��gi���'l�.it.i fA�'5'�x·te;.: : : : : . : : : : : : :  �:���l 

)landolin pick holder, C. :\1. Cochrane . . . . . . . . . . . . . .  t).j;\95!l 

Mast, steam vessel. W. C. Hayne� .. . . . . . . . . . . . . . . .  65.j.707 

AUGUST 25. l<)OO. 

! 1 i Always the same. Vf1e maintain the quality no maUer what the market price of tobacco. l 
t Try them once. You will buy them always. Look for ArrO'W Hea.a on e'Very Ciga.r. t 
L!I��?'�'��!.�'��'!'�;'��?'::.����'��."'�?���'��:'�,���,,���.:,,�:,;:,�:�� 
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e�tillr: and valuable table showing the number of pateuts JZranted for the various 8ubject� upon wbich petitions 
have been fl1ed from tbe bejZinnine- down to December 
:il. 1894. CGntained in SCIENTIFIC A:\fBHICAN scP
PLEMENT. No. 1 00".!. Price 10 cents. To be had at 
this Office and from all newsd�a.]ers. �I:: NGINE.& FOOTC( M AC H t N E.  S H O P  O U T F'ITS , � I TOOLS ANO 5UPPLlE!J,'r,,'22"' ATHEs: S[BASTIAN lATH[ C O  1�?������� ISci. 

Maps, (irawings, etc .. preparing, N. 'l'ornauw . . . . .  6;')5.81;) 

I �l���� ��f::IJ� �.
a
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Matches. automatic device for holdill/ol, deliver. 
ing, and igniting. A. 'r. \YaIJllenwetsch . . . . . . . .  H5i),74ti 

�Iatching macbine. J )1. Kuebler . . . . . . . . . . . . . . . . .  656.027 
Mattress tightening device. 8agging. M. Bunnell. 655.ti84 
Measuring currents in working Circuits. electro-

statically. G. L. Addenbrooke . . . . . . . . . . . . . . . . . 65ti.076 
�leasuring device, skirt.. 1£. E. Cunllingham . . . . . . .  655.960 

Walwortb's 
Meat cutters and sausage stuffers. feeding at· 7'b� tnchment for. T. \V. Clement� . . . . . . . . . . . . . . . . . . 655,822 \.. " Metal shavings, apparatus for cutting. A. Holt· 

Solid 
Bit Platt 

lIr Price List on application to 
WALWORTH MAN UFACTURING CO. , 

1 28 TO 1 36 FEDERAL STREET, BOSTON, MASS. 

O· St k & T for Amateurs. OentiFtts leS, DC S aps and Machinists. Stocks 
�����!!'!'!!!!!!!��!!!!!!!!!� ��jSsti8rl�d, co

'N::s 

T H E  B. F. BAR N ES 
U P R I C H T O R I L L S .  

t��tg�t 
tFufiu�g�e;ld� 

in once passinii'!: over 
the rod. 1'hreads of 
U. S. and WhHw0rtb standards 1-16 ill . to 
1}2" in. diameter. Ask for Die stock cataloQ. 
The rratt & Whitney Co. 
Hartford, Ct., U.S.A. 

�en. . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  655.868 i\letul working machine. Hakewessell & Henn .. . .  655,!.174 
�Ietallic salts. electrolytic apparatus for decom· 

posillg. C. Kel lner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.783 Meter. See Electricit.y meter. Gas meter. Pre
payment meter. 

.lIill . See Feed mill. Grinding mill. Quartz 
mill. 

Mil ling screws. etc . •  machine for. H. Liebert . . . . .  655,878 
Mould for making chilled rolls. F. Gorman . . . . . . . .  656.018 
Moulds. means for retaining sand in, J. K. Jones 656.021 
Moulder's tlask • .  J. It. ,fones , . . . .  e o  • • • • • • • • • • • • • • • • • •  656.cr22 
:\lole trap. �. B. &, ,J. F. Rit.tenhouse .. . . . . . . . . . . . . . .  655,995 
�[()tor. ::-:ee ]1�lectric motor. 
Net, bait or other, Holloway & J acobs . . . . . . . . . . . . .  655.976 
Nut lock. M. Bartley . . . . . . . . . . . . . . . . . . . . . . . . .  {)5ti. 151. 650.1;')2 
�ut lock. H. A. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6[15.704 
:'-ill! lOCk. A. W. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5H.068 
Oil call. 1'. \Vall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65fi,(0) 
Oil from waste, rn:lchine for recovering. J. B. Renton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G55.H8� 
Organ. C. :.\'laier. . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . 65.�.8BO 
Oven ventilator. \V. L. Culver . . . . . . . . • . . . . . . . . . . . . .  6.j5.7til 
Package carrier, C. A. Saner . . . . . . . . . . . . . . . . . . . .  ' .  t;;')o.04!1 
l'ackag-e receiving and delivering device. C. E. 

Huxley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.901 
Painting- machine, B. \V. Augnstine . . . . . • . . . . . . . . .  656.0bO 
Pan. See Baking pan. 
Paper box making mach ine, J. W. Denmead .. . . . .  655,fi95 
Paper for electriC printinlO{. manufact.ure of, W. 

Friese�Greene .. . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . .  655.970 
Paper or pasteboard. manufacture of. II. Cohn . .  ti55,850 
Paper registering instrument, 1'. C. Dexter. 

655.\162. 655.9ti4 
Paper winding machine. \Y. P. WOOd . . . . . . . . . . . . .  656.14H 

This cut shows our :W-inch .. gril l ; the first of the 
line and the best 20-inch drill on t.he m!l.rket. Will 
;�tiIL u�:� 1��:e�nsi�e�

n
oE

t
���t:�� ��i,�

a
;

t
�i,�

a
�� 

= � Paving- roads. composition of matter for, C. A. C. 2.� De ea udem berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65H,CfJ-f 
" ljually good, embodying the best results o� ma-
����)��,
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'! e Pen, fountain. P. ]1:. Pierce .. . . . . . . . . . . . . . . . . . . . . . . . .  ro;).7:U 
= I Pen. fountain. E. Reisert .. . . . .  ' . . . . . . . . . . . . . . . . . . . .  t)55.7aH 

i, " 'rI, thoroughly mO:l:llalllcal, modern, up-to-date 
tools. The be�t drtllM made. Rather strong 
\ l.LillJS whkh we are prepared to make good. 

� Pens. etc .. package for, F. H. Burdsall . . . . . . . . . . . .  H55.8!}4 
� Perambulator. G. D. Leadbetter . . . . . . . . . . . . . . . . . . . .  655.767 

Printed matter on the 20-inch drill is now 
ready. Shall we send it to you 1 
H. F. BARNES CO., Roekford, Ill. 

M AXI M U M  POW ER- M I N I M U M  COST. 
If you use a pump for 

beer, lard. acids, starch, 
p.et r o  l e u  Ill , brewer 's 
mash, tanner'� l iquor, 
cottonseed oil or fluids, 
hot ur cold. thick or thin 
you want to get the 

TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect

ly durable. All parts. are inLerchangeable. Needs no 
skilled workman. Decects guaranteed . CataloQue free. 
TABE.R P U M P  CO. ,  32 Wells St., Buffalo, N . Y . ,  U. S. A. 

Photochromscopic apparat.us, If. E. [ves . . . . . . . . . .  655.712 
Photography, apparatus for color, Lege & Eng· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.789 
Pipe boiler. J. Kaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65ti,121 
Pipe wrench, C. L. Dunham. . . . . .  . . . . . . . . . . .  . . . . . .  656.154 
Pipe wrench, Garner & Wade . . . . . . . . . , . . . . . . . . . . . . 655.774 
Planter, corn, W. :\1. Frank . . . . . . . . . . . . . . . . . . . . . . . . .  tJ;J;J,ii3 
Plow attachment. A. ��. Jackson .. . . . . . . . . . . . . . . . . .  655.870 
Plow .riding attachment. \V. H. Brackney . . . . . . . . .  655.841) 
Plum oer's shave hook. W. J. 'Yaylan .. . . . . . . . . . . . . 655.817 
Pocket knife. J. H. Cables . . . . . . . . . . . . . . . . . . . . . . . . . .  65ti.092 
Post card. D. H. Buft' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656,102 
Pot. See Glue·pot . 
Powder. blasting. Hoss & Cairney . . . . . . . . . . . • . . . . . .  rJ5.�.832 
Power. See Churn power. 
Prepayment meter. F. \Yeegmann . . . . . . . . . . . . . . . . . 655,842 
Press. See Baling press. Brick press. Hammer-

ing press. Printing press. 
Pressure relieving device, C. Kuhlewind . . . . . . . . . .  65t�.141 
Printer's stick. T. Griffin . . . . . . . . . . . . . . . . .  , . . . . . . . . .  6.10.109 
Printing cylmder, W. W. Russell . . . . . . . . . . . . . . . . . . .  115;').802 
Printing press, J. D. Lasswel l . . . . . . . . . . . . . . . . . . . . . . .  ti.�tl.142 
Propeller. screw. J. Carlsson . . . . . . . . . . . . . . . . . . . . . . .  655.H;')R 
Propeller. 8hip's. W. W. Edwards . . . . . . . . . . . . . .  " . .  ro5.tiH9 
Propelling mecbanism, bqat. D. R. Sheen . . . . . . . . .  0;')5.742 

For H eavy Conti n u ous Work ��gf;;;�:��: W��.
n
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S E NT O N  
Prepaid to any address. 

Coggeshall Patent Steam Tube Cl eaner. 

T H E  CLEAN E R  T H AT C L EAN S C L EAN 

N 0 rc���ure, ��a�s i��� q�A�kl�' end. :o�i:!t'i!'i�: 
The Coggeshall Mfg. Co., 1 2 3  Liberty  St.,  New York. 

The " Wolverine " Three 
Cylinder Gasoline Ma
rine Engine. 
The only rever!ling and self· 
st.:lrting gasoline engine Oil 
the market. Lightest engine 
for the power built. Practi 
cally no vibration. Abso!utt' Iy safe. Single, double and 
triple marine and stationa1"\ 
motors from I}£ to 30 H. P . •  

WOLVERINE 
MOTOR WORKS, 

Grand Rapids, Mich. 

THE M I ETZ 
& W E ISS 

and GAS Engine 

attained in the 

hums KEROSEN  E cheaper 
and safer than gasoline. Auto

matic. Simple, reliable No 
electric battery orftame u.sed 
Perfect �egulatioh.BeIted or 
directly coupled to dynamo 
for electric lighting, charg
ing storage batterIes and all r;���! Fo�l;�:r:g��: 

A. MIETZ. 
198-)38 l\'lOT'I' ST., NEW YORK. 

l\Iarkt &: Co., London, Hamburg, Paris 

STOVER 
GASOLINE 

ENGINE 
The heet \e always cheap· est. Write to'/' prices. 

6TOVER ENGINE WORKS, f REEPORT, ILL. 

Pruning implement. C. C. Newell . . . . . . . . . . . . . . . . . . .  6.)6.037 
Puncb, metal, A. \V. Goddard . . . . . . . . . . . . . . . . . . . . . . 65ti,l06 
Punching machine. multiple. C. E. Blechschmidt 6;j5.752 
Puzzle. T. J. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.16.039 
Pyroxylin compounds. stuffing machine for 

m,anufacturing rods and tubes from. G. C •
. 

�� .. . 
GIllmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tlt):>.,Oh Quartz miJI. A. '1\ McMurtrey . . . . . . . . . . . . . . . . . . . . . .  655,793 Rack. See Display rack. 

Rail bond. track. H. �'. A. Kleinschmidt . . . . . . . . . . .  fi.56.12a 
Railway brake, W. P. Bullivant . . . . . . . . . . . . . . . . . . .  656,000 
Railway gate. electrically operated. Burton & 

Steiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.001 
Railway bead. A. W. Mathewson . . . . . . . . . . . . . . . . . .  65.\9:14 
Railway rail jomt. C. Whitmore . . . . . . . . . . . . . . . . . . . 6.�f-i,071 
Railway track sandiug pipes. pneumatic device 

for clearing. J. H. Hanlon (reissue) . . . . . . . . . . . .  11,845 
Railways. electriC automatic controller and indi-

cator for. V. Leto. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6{)(j.029 
Ratcbet wrench. W. H. Morse . . . . . . . . . . . . . . . . . . . . . .  f-i.�5.908 
Reaping and binding machines. conveyer and 

elevator for. 1\ Hanrahan . . . . . . . . . . . . . . . . . . . . . . 656,112 Receptacle. col]ap::;!ible, S. Bachmann .. . . . . . . . . . . . . 65.�,680 
Recording papers or writings. apparatus for, T . . �. "" ... 

J ansen et al . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . 6.1;),fll ,  
Register. See \Vatchman's dial less register. 
Regulator. See Speed regulator. 
Resistance reducing device, automatic, G. II. . 
Rev����

t
�.lJ�U.�eB�()�.:: : : : : :  : : :  : : : : : : : : : : : : : : . : : : :  �:�! 

Revolving chair, J. E l1enbecker . . . . . . . . . . . . . . . . . . . .  65..�.701 
Riveting machine. hydraulic. "V. H. Derbyshire . 656.ro7 
Roller. See Sbade roller. 
Roofing plates. machine for edging metal lic. W. 

Martin . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  65.,.004 
Roofing plates, machine for edging sheet metal. 

W. Martin . .  . .  .. . .  . .  . .  . .  . .  . .  . .  . .  . .  .. . . .  .. . . . . . . . . .  655.00:{ 
Ropes. making wood or rattan. A. H. Ordway . . . . 656.040 
Rove stop mechanism, J. Fraser et al. . . . . . . . . . . . . .  655.860 
Sad iron . Brown & Donnelly . . . . . . . . . . . . . . . . . . . . . . . .  65ti.OSS 
Saw jointer, S. Doug-aid.. . . . .  .. . . . . . . . . . . . . . . . . . . .  655.823 
Saw set,. Kemper & Rader . . . . . . . . . . . . . . . . . . . . . . . . . .  65b,714 
Sawing machine, wood. J. E. Herman . . . . . . . .  " . . .  o5.�,708 
Scaffold hanger. J. F. BarroH . . . . . . . . . . . . . . . . . . . . . . .  656.007 ��:l:: ��:��: b: �: t;�n�:: : : :::.-::: :::::. :::::::::: ::: �:�i8 
Scale. weIghing and recording; R. P. Fel ton . . . . . .  655.96ti 
Scale, weh!ht and price. C. Corbin . . . . . . . . . . . . . . . . . .  656.013 Screen. See Iusect screen. Stamp mill screen. 
Screen cOIlstrUCtlon, combined storm and tly. J. 

G. Ralph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65.�.!¥.n 
Seal, O. F. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651>.713 
SealIng' compound. vessel. G. W. Mawbey . . . . . . . .  65.�.935 
Seat post, binder, J. S. Dikeman . . . . . . . . . . . . . . . . . . . .  6 .. )..�.7tl6 
Separating and bolting macbine. W. C. Marmon . .  655,881 
Separator. See Grain separator. 
Shade roller. extension . .  J. Allard. . . . . . . . . . . . . . . .  655,ti7R 
Shade support or holder, claw, C. A. Law .. . . . . . . . .  65.�.728 
Shaft or pole end guard. S. G. Preston . . . . . . . . . . . .  f ... x,.7!l4 
Sheave. baH bearing. J. T. Donobue . . . . . . . . . . . . . . . 6.56,016 
Sheet leader block, K ,J. F. Coleman . . . . . . . . . . . . . . .  6;)5,851 
SheBer. See Corn sheller. 
Shoe fastener. D. M. young . . . . . . . . . . . . . . . . . . . . . . . . .  65fi.075 
Shutter bower and fastener. Hewes & Troupe . . . . 655.866 
Sign and signal and apparatus for operating same. 

electric. A. Heiny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655.777 
Signaling 3nparatus and circnit. therefor, Strom-
�ki�t�

r
g. t�����.� : : : : : : : : : : : : : · : : : : : : : : : : : : : : : : : : : · . :  ��:� 

Sleigh running genr, H. J .  Chandlf'r . . . . . . . . . . . . . . . .  655.321 
Smoke and gns burner. G. L. Fogler . . . . . . . . . . . . . . . .  H.j,�!H25 
Soap ::;!aving device. J. '1\ Moltrup . . . . . . . . . . . . . . . .  fi55.�;')7 
Soda water anparatus, J. O. Wild . . . . . . . . . . . . . . . . . . . 6;)6.072 
Soda wat.er diRpensinll apparatus. C. li\ Kade . . . . .  r,,1;).782 
Rpark arrester. A. J. HaebJer . . . . . . . . . . . . . . . . . . . . . . .  ti55.825 
Spark arrester. W. Reichow . . . . . . . . . . . . . . . . . . . . . . . .  6.!J5.7!lS 
Speed regulator and compensator for motors. A. Vernaz. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  6.�5.815 
Spindle. See Vehicle spindle. Spinning machine. 1'. ¥Jastwood . . . . . . . . . . . . . . . . . . . .  fl55.h'98 
Spoke. vehi('le. D. C. Poynter . . . . . . . . . . .  , . . . . . . . . . .  tl5;').73;') 
Spraying apparatus or device. �L B. Brooks . . . . . .  65;).!lj4 
Spring. Rpe rar ::;!pring. Cu::;!hion spring. Sprocket wheel. E. S. \YillhunRon . . . . . . . . . . . . . . . . . . 655.94B 
Stacker. hay. Vroom & Arbuckle . . . . . . . . . . . . . . . . . . .  11.10.065 
�tamp affixer. automatic. H. Herrick . . . . . . . . . . . . . .  65.1.8115 
StamD mlll screen. M. R. Driscol l . . . . . . . . . . . . . . . . . . .  656,098 
�tand. See Flowpr stand. 
Steam engine. E. H. Golljngs . . . . . . . . . . . . . . . . . . . . . . . . 055.175 
Steel tower bracket, Dempster & Rinehart . . . . . . . .  6.�5,1i93 
8titeh separating machine. J. E. Bertrand ,  . . . . . . .  65.1).820 
Stoker. mechantcal. W. R. Wood . . . . . . . . . . . . . . . . . .  6.1)5.819 
Storage battery, H. A. Ford . . . . . . . . .  . . . . . . . . . . . . . . .  65.1).769 
Store service apparatus, E. H. Pfeiffer . . . . • . . . . . . .  6.5.').!l11 
Stove, miner's or camp. Forker & Mitchell. . . . .  656,103 

(Continued on page 1$71 

Style 61. can;:Eo
������tt���tj�ri.7t:ci'�ached. Also 

Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not In use. 

a-- Send for Illustrated Cataloone. 
MECHANICAL FABRIC CO. ,  PROVIDENCE, R. I. 

IP YOU HAVE A SHOTGUN 
and use it often, you know the barrel 51 leads "-the fric
tion leaves a lead depost which causes "pits" and means 
expense. You can't 8tOP the deposit. but you can reo 

�lihe
t�! TOMLINSON CLEAN ER. �����o:;J 

quickly all lead, rust or other foreign lnatter. It won't 
injure tbe barrel, as the brass wire gauze is softer than 
���tB���

. b�d
r�����aa��: l��

ti�'ii :�t��e �r:�ii�a:!�g 
tool. In gaugesS to 20. Fitany rod. All deafers. Price$l. 
Booklet free. " 'Used everywhere i n  the civilized world. )} 
The G. T. Tomlinson Co., 1 00 S. Baker St., Syracuse,N.Y. 

GAS ENG I N E  CASTI NGS.  
Materials and Blue Prints. Write for Catalog-. 

PARSELl, & WEED, 129·1,1 West 31st St., New York. 

Engineering 
exclusively taught. Cour�e complete in one year, 0fien. 
September 26th. Catalogue on 

"Il:f.!ication. LO IS 
lli4Bf.JltSSt����,i��'J'.�iUrash'i'i::l�:! a��?o', 

EVER.Y BOY tlIS OWN TOY rIAKER.. 
. Tens how to make all kinds Toys, 
Steam F�ngines, Photo Cameras, 
Windmills. Microscopes. Electric 
Telegraphs, Telephones. Magie Lan
terns, JEolian Harps, Hoats from a 
rowboat to a schooner i also Kites, 
������SBo��!d'Ar����

s
p GJri)l. 

Slings, Stilts, Fish'ng l'ackle.Rabbit 

��r i�!ri�d���P�ia�lI;�h�:�
y 
b
O����ri ''''''=-,h,,'.:r,,� .. '\' 

easil, make t.hem. 20fl handsome i l l  us. 'l'his gleat book 
by mail. 10c., 3 for 25c. C. DEPUY. Pub., Syracu�e. N. Y. 

A hooklul 01 helps lor paint user,. that 
shouid be read by everyone who pays for 
paint; mailed free. Tells all about 

Patton's SUIl Proof' Paints. 
EXtl'U inducement mid a,qency to dealers. Jas. E. Patton Co., ua�.��"�.ake St·,w;o � 

� 
THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val
uable and interesting paper in wbich the subject is ex-
�t�
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the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICA" SUPPLEMENT, No. ] 0 02. PrIce 10 cents. 

To be hart at this office and from all newsdealers. 

The Standard. 
The only .. Dripless " 
'rea and Coffee btrain
er. No drip to soil linen. No fa l l i n g  oft'. Nickel plated. Mailed 
on receipt of 25 cents. 

Standard Strainer Co. 
Dept. K, 37 Malden  
Lane, New York. 

Daus' "Tip -Top" Duplicator 
1 00 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND 60 COPIES FROM TYPEWRITER 

NO WAS H I NG,  NO PRINTERS' I N K .  NO STENCIL. Price, Complete, $7.50. 
SENT ON TEN DAYS' TRIAL TO RESPONSIBLE PARTIES 

The "TIP-Top " reproduces the handwriting so exceedingly faithful that copies duplica.ted in Bla.ck 
Ink on this apparatus are often taken for ordimLry written letters and not duplicates. 

The Felix F. Daus Dupl icator Co. (I nc.), 1 to 5 Hanover St" New York 

M E R ITORIOUS I NVENTIONS 
��ra���� o:nfe�t;r��:s s�Id5 ���ri��!t. C3f���l to�

n
��i�� 

formed and infiuential directors procured. Stocfs and 
bondR sold. We transact all businesB on commIssion 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, �ew York. 

Telephones, 
, �II!�t���rJgt�t,*��. ln�;��m�ur�; 
prices, cataloJlue, etc., with testimonials 
and references. Estimates cbeerfully 
furnishEd. Agents wantec1. 
THE SIMPLEX INTERIOR TELEPHONE CO., 

43 1 Main St., Cincinnati, Ohio. 

N I C K E L 
AND 

Electro· Plating 
Apparatus and Material. 

THE 

& VanWinkle 
Co" 

Newnrk. l'i. J .  
13ti Liberty St., N. Y. 

30 & 32 S. Canal St 
Cblc8.l<o. 

GERE GASOLINE ENGINES ril' 81MPlUT BOAT fN6INE& MADE 'T'-=r""T"--F"'10F'lr�l] CABI NAN' OPE N  BOATS "?�il�,I .. ijl !!!1i!i�!�:tt!l1J ilN&JNe CA6T1NCi3, 8QAT I""RAM1!:6 
.:::!Il -.6W.N.6fRf VA'"l"uNcHWk3. 

NEW CAT FOR 4 STAMPS 6RAND RAPIDS.MICHIGAN. 

Acetylene Gas Burners. 
Schwarz Perfection Lava Burner. 

!f�fo���t ����d�l�:e
ll
p��:t�ie��a�Y�� 

faultless and 1'''-'e1'Y one tested and Quat·· 
anteed. lIr Send f(ff Price lA<t. 

N 0 Blowing. Sole Agents for 
Smokin.g. tbe U. S. and 

perfe�lIY;A��:ir.· Canada. 
M. KIRCH BERGER & CO. I tiO Warren Street, New York. 

1 2,500 RECEIPTS. 708 PAGES. 
Price, $5.00 in Cloth ; $6.00 in Sheep ; $6.50 in 

Half Morocco, Postpaid. 

T:o�� h���; 
been on the mar
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi
tions haye been 
called for, 

The work may 
be regarded as 
the product of 
the studies and 
p r a c t i c aL ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor
mation "ivcn be
ing of the high
est val ue.arm n g
ed and condensed 
in concise form, _ . .  convenient for ready use. Almost. every mqUlry 
that can be thought of. relating to formulffi used 
in the various manufacturing· industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective caHin!!,s. 
Those who are in search of independent business 
or employment, relating- to the home manufacture 
of salable articles. will find in it hundreds of most 
excellent suggestions. 

MUNN & CO. ,  Publishers, 
SCI ENTI FIC A M  ER ICAN OFFIC E, 

36 1 Broadway, NEW YURKo 



AUGUSi �5, 1 900. 

S u p port 
You rse lf 

W h i le 
Learn i ng a 
Profession 

�i� ca�o��:�itl Y��fle a 
Mechanical Engineer, Architect. Write for our new 
"Support Yourself While Learning a feBSlOn." Sent free. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranto n ,  Pa, 

200,000 students and graduates. Bend for cirou
lar. stating 8ubject in which interested. 

Letters copied while W riting. 
No press; no water; no brush ; no work. Any ink; any pen ; any paper. 

Our Pen-Carbon never smuts; our cHpbvlds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon Letter Book pro
duces a perJect copy. For letters, bills, etc. 
Can be used anywbere. If your stationer 
does not keep it, write for free speCimen of 
work. Address Department 1. 

PEN-CARBON MANIFOLD CO • •  143-7-9 Centre Street, New York. 

THE Camera 
.JJ' for .:t

all around 
work. 

Begin with a GOOD CAMERA 
and learn how to use it. 

ROCHESTER OPTICA L C O .  
30  South S t . ,  Rochester, N . Y .  

ACETYLENE APPARATUS 
Acetylene number of  the SCIENTIFIC AMERICA '\.', Sup
PL}<;M ll;NT, describing, with fun Ulustrations. the most 
recent, simple or home made and commercial apparatus 
for �enerating acetylene on the large Rnd �mall scale. 
l'he JlaB as made for snd used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid hy mai1. For other numerous 
valuable articles on tbis SUbaect we refer you to pa�re 21 
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to any 

THE whole 'history of the 

world is written and pic

tured week by week in Colliees 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WEFlKLY, 525 West 13th Street, New York City. 

JI n¢w Button 
THE BEST THING YET ! 

Is simple and durable, and can 
be put on and taken off lit will. 
Nothing like it in the world. 
Try a set and be cOllvinced. If 
your dealer does not keep them 
send 250. to us for sampie doz. 
THE L, & lI. "I:PI'I_Y CO., 

S5 Commercial A,,'enue, 
Binghamton, N. Y. ������ 

Magneto for Gas or Gasoline Engine I gniters 
No batteries used. Self-Iubrica.ting bearings. Dust 

�i:': ��s�I�:k:��!hi:[h:�e:g�lf�U��!�A::;!� FOR ONE YEAR. Send for circular and price list. 
GIDDINGS & STEVENS, Rockford, Ill. 

Et.E.C TRICAL BARG�AIN MAC H I N ERY ljAln., ARC L A MPS. ALL K I ND5 AND S I � E S  
OF · DYNAM05,ENGINE5 , MOTOR5 ETC CORRESPOND W I T H  US TO B U Y  OR SELL 
THOMPSON JON & CP /05 LIBERTY ST N Y 

�tove, wood fuel. J. A. Kendall . . . . . . . . . . . . . . . . . . . . 656,005 
Street sweeper. C. C. Gardner . . . . . . . . . . . . . . . . . . . . . .  fJ55,971 
Sugar dryiug apparatus, L. Hirt . . . . . . . . . . . . . . . . . . . .  655,710 
Swalonn� Rnicles of varying cross section. J. 

Lanz .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,721 
Syringe, W. S. Valentine . . . . . . . . . . . . . • .  , . . . . . . . .  " . .  ti55.74t 
'l'anning apparatus. A. E. Vidal.. . . . . . . . . . . .  ti5tj,(lf:k), 106,01>4 
rrelegraphic relay. I. Kitsee . . . . . . . . . . . . . . . . . . . . . . . . .  tiil5.71ti 
'J'elephone bell cut·out,. L. F. CObb . . . . . . . . . . . . . . . . .  ti.�\84!) 
�lelephone exchange system, Stromberg & Davi�. 

ti.j.1.8ltl. 1);)5.811 
Telephone receiver, 'V . .Y. Murdock . . . . . . . . . . . . . . . .  ti55,7:!ti 
Telephone receiver indicating device, \\' . H. 

ltathvon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fitl5.HB2 
1'elephone toll apparatus. \V. A. Foss . . . . . . . . . . . . . .  t);)';"),'i'i2 
Thill couplin!l, J. C. Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5Ii,1-t;) 
'l'biB couplIng'. J). M. Sechler . . . . . . . . . . . . . . . . . . . . . . . li55,S04 
Thill or sbaft, vehicle, C, H... & A. k. Brown . . . . . . .  fi5ti.OSi 
Threshing' machine. Thomas & Caldwell . . . . . . . . . .  t;:>5,!l15 
Tie. See Bale tie. 'rill plate cleaning. burllishing, or polislJing ma-

chine, J. W. Bryson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiijG.08H 
'nre and rim. vehicle wheel. \V . F. ltae . . . . . . .  " . .  j�·>ti,045 
Tire . pumping attachment, pneumatic. H. La- '.' � , '" 

viers . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /);)<) .. 1,--,2 
'rire. puncture proof pneumatic, .J. A. Befl.cer . . . .  65H,OS;-) 
Tire valve protector and fastener. Plleumatic, 

W. E. Smith. . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  115Il.!i"-l 
Tires, rim for detachable pneumatic. C . . J. Palm-

er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t1::'5,S!JO 
'l'iree to wheels. means for securing resilient, F. 

J. Trench.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  (i5ti.OIiO 
Tobacco pouch, D. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  1)56,078 
Tobacco, treating leaf. L. I�ove . . . . . . . . . . . .  , . . .  , . . . .  ti.5il.791 
'l'ongue attachment, sled, C. M. Watt . . . . . . . . . . . . . .  6.)6.002 
'rraction engine, D. C. Cn w ley . . . . . . . . . . . . . .  , . . . . . . .  f.ifi5,t-i8h 
'fraction engine, H. C()utant�Dujour . . . . . . . . . . . . . . .  t;5;),lifl() 
'l'raction engine, J. Liebau . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5.I),724 
Trap. See Mole trap. 
Trolley for electrically driven vehicles. L. Lom� 

bard·Gerin... . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  65fj,O;-)O 
'I·ruck. wheel, and armature pxchange for street 

or otber railway cars, W. H. Cornner. ,  . . . . . . . .  656.1;);'; 
'I'russ. L. A. Deuther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,961 
fJ'ub. See Convertible tub. 
1'urbine. Scovel & Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {;5f;.051 
'l'urntable. J. A. Beamer . . . . . . . . . . . . . . . . . . . . . . . . 655.681 
'I'ypewriter. G. C. Blickensderfer . . . . . . . . . . . . . . . . . . .  t)5ti,086 
'l'ypewriting macbine. G. C. Bhckensderfer . . . . . . .  t)5ti,085 
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S a v e s  Tim e ! S a v e s  C lo t h i n g ! Sa v e s  R o o m ! 

A OOODFORM CLOSET SET 
SI.-"(V68 the wife's time in putting the 

clothes away. 
SlH'CS your tinle in finding them. The 

clothes are always in their place and 
can be located at a glance. 

Saves the clothing hy keeping it ill good 
J fornI, taking out the wnnkles and 

giving it a stylish appearance. 
SaWN money hy saving yonr clothing 

( reducing your tailor's bills). 
SaveR room hy dOllbling the capacity 

of a closet. 

Two Styles-Ladies' and Gentlemen's. 
Larlies'-12 skirt hangers, ]2 garment 

yokes, 2 shelf hars. 1 closet loop. 
Mcn's-6 trouser hangers, ]2 gannent 

yokes, 2 shelf bars, 1 closet loop. 

-" 1:t.RIC}� per �et, *S.OO; two !!OetM to ont.' u(1. 
, ' � dre��, '5.o(�, exvre",,, vrevoltl. If  Your dealer 

/ ... "., .. " ....... .",.... does not have them, remit to liS. 
. 

SIX 1I0X1'JlS' 1'nIAI�. Try a set, and if not perfe(,tly salisfadOl'Y rd-urn t.o us at any time within six months, ami we will refund your money. \\'ritt� for }' I�EE ROOKI�ET··--gi\'tJs (:(llllviete dtsniption ot both sets. 
C H I CAGO FO R M  COM PA N Y, 1 0 1 - 1 2 5 La Sal le St., C H I CAGO. 

A n  Up - t o - D a t e Wa r d r o b e  N e c e s s i ty ! 

Valve, J. J. Rylands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t):)5.9H6 A I t· f 
G t i t 

r S I Valve. J. C. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !>5.).;41 n .  nven Ion 0 rea mpor ance or a e.  
Valve and stop cock. combined check, H. M. Pill� An apparatus In very large demand, having large sales ney. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5ti,146 all over the world. It carrIes a handsome prot1t and Valve, aut<:>lDat!c air. \V. D. Kl �pfe1. . . . . . . . . . . . . . . t!�? �� requileH hut few simple tools for lts production. ' It itS ':alve, en�lOe pIston, C. D. P. GIbson . . . . . . . . . . .  , . .  t!:!�'�7� 1 far awa�' ahead of anythinlo{ of its kind, and has no COID-\. alve. flUId �ctuated: . • J. B. Rhodes . . . . . . . . . . . . . . . t���\ 4 :�! 'I petition. 'l'his i� a real chaliCe for

. 
anyone wanting to Valve gear, C. D. P. Glb80f! . . . . . . . . . . . . . . . . . . . . . . . . . . (�,!.�::j manufacture a cut and dried article. Sells at about $50. 'Calve gea�. petro!eum,engme. ,1.1. A. Bertheau . . .  t!?], /g� Appiy to PA'l'EN'I" care lnternational News Company, V alv:e. reclproc�tlng, C. D. P. Gibson . . . . . . . . . . . . . £§:.?,y�H ! 5 Bream� Bui1dings, Chancery Lane, London, 1£. C . •  l4:':ng. VehIcle, G. Latllno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a.1, 4,s6 

Vehicle. �'. P. Stone. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655.80i' 
Vebicle brake, It. H. \Vhite . . . . . . . . . . . . . . . . . . . . . . . .  t).)t).mo 
Vehicle. motor, P. J. ColJinfo\ . . . . . . . . . . . . . . . . . . . . . . . .  t.i5;),85:; 
Vehicle spindle, M. \Valker . . . . . . . . . . . . . . . . . . . . . . . . .  65tj,t;6ti 
Vehicle top re.,t. folding, ",' . Y. Armstrong . . . . . . .  ti.55.mtl 
Vehicle wbeel. :1>1. M. Bailey . . . . . . . . . . . . . . . . .  655.948. 655.!14!1 
Vehicle wheel, F. �1. Ihlton et al .  . . . . . . . . . . . . . . . . . .  t;55.70tl 
Vent and com bined tap. automatic. D. Rirch· 

enough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>55,H,i3 
Ventilator. See Oven ventilator. 
Ventilator, M. Gaul .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .  655.861 
Vessel hulls, protective armor for. R. �'. R. 

Walsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,001 
Vessel. marine. P. U. & A. M. J. Riess . . . . . . . . . . . . .  655.994 
Voltaic cell, E. M. Fishell. . . . . . . . . . . . . . . . . . . . . . . . . . ti55.9ti8 
Wagon. W. O. Shadbolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !;55.1>l5 
Wagon brake, E. �'. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . .  {)55.936 
Wa"on brake. H. E. Rolph . . . . . . . . . . . . . . . . . . . . . . . . . .  656,047 
\Vagon platform. C. Arnuld . . . . . . . . . . . . . . . . . . . . . . . .  655,947 
Warming sponge. raising bread, etc., apparatus 

for. H.. K Pedigo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti56,126 
Washboard, R. B. Coffman . . . . . . . . . . . . . . . . . . . . . . . . . .  655.687 
\\' asbmg fibrous or loose material, machine for, 

K. Koppelmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,717 
\Vasre pipe cleaning and llusbing apparatus, W. 

'1'. O'Neil . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  655.888 
Watchman's dialless regiSTer, J. A. Demuth . . . . . .  655.694 
Water closet bowl attachment. Coleman & 

�loore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . . . . . . . . . .  655,688 
Water tube boiler. Hallett & Halliday . . . . . . . . . . . . .  656,OHJ 
Water tube boiler. R. Schulz . . . . . . . . . . . . . . . . . . . . . . . .  655,803 
Weed cutter, J. G. J:t.:vans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65&.924 
Weighing machine. J. Orcutt . . . . . . . . . . . . . . . . . . . . .  655,794 
'"VeIl augers. derrick attachment for bandling 

drill rod sections of. \V. K Thomas . . . . . . . . . . .  65;,).74;; 
Wel1 tubes, combined vise and apparatus for 
Wb��I�

in
ge�

r 
t,�ftt

ri
��e��

b���o�:���leei: " ire: 655,oo'l 
hide wheel. 

Wheel and axle. F'. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,111 
Wheel holder. P. S. Stepbens . . . . . . . . . . . . . . . . . . . . . .  656.057 1 
\Vinder, bobbin. Kissel & NageL . . . . . . . . . . . . . . . . . . .  655.877 ����g:: �'. t. �s

�fppie:: : : : : : : : :  : : : : : : : : : : : : : . : : : : :  �:i�l 
\Vire cloth stretching machine. Souie & Geeck . . .  65.5.g14 I w

ir
s�1g�1.1�.���.��.��.������

i
.�� ����: .�': .�� .���� 655.005 

Wire stretcher, J. Peoples . . . . . . . . . . . . . . . . . . . . . . . . . .  655,tJ89 

CH ICAGO REPRESENTATION.  
Active business man. a�e 43, with bhrhest references, 
large Chwaeo acquaiutance, and well equipped office, 
t�]ephone, etc., win represent, ill Chica�o, EastE-rn manw 
UfHCtUl'lllg concern on a commission basis. Win give 
entire time to a busines8 which bas la,rge possibilities, 
���te��

n
l�i:�;i��

ly
s�Wclte��

e 
�dg�:s:S'�iWIl��iJN� 

l'ATIVE," care of LORD & THO�lAS, Chica�o . 

50 Y E ARS' 
E X P E R I E N C E  

TRADE M ARKS 
DESIGNS 

COPYRIGHTS &C. 

qU1g�·1�1l:S������f ;J?{���lfori
d 

f���
C
�!lht���e�:� 

invention is probablyj}atentable. Communica
tions strictI v confidential. Handbook on Patents 
sent free. Olciest ag-en'cy for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charg-e, in the 

Sci¢ntific Jlm¢rican. 
A handsomely illustrated weekly. Largest cir· 
culatlOn of any scientific journal. Terms, $3 a 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO.36 1 BrOadWay, New York 

MODELS & E X P E R I M E N TAL W O R K .  
Inventiolls developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .• Franklin Square, New York. 

IIVQiJWJ;!�mltWJIJ_i'll\I 
illake IUodels of Any illachine to Orde.·. 

AUTOMATIC MACHINERY BUILT 
to order. Our facilities and ewerience in this line are 

�:�:i
t
�����J'r:�f���t��i�) de���:��e correspondence 

OTT. MERGENTHALER COMPANY, 
Incorpurated, Baltimore, Md. --------

FOR SALE-���:�iIie�
lu

��i? s:g
i
��

e
�r��s

t
�:t���: 

metal core boxes, etc., with shop right. Patents also 
for sale. No experimental work-ready to manufacture. 
Address LOUIS HECK, 35 N, J. R.R. Ave.,Newark, N.J. 

I WANT TO G ET 
m

lo�"
S. 

£':
.
i:'�:a�:���a
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�� 

royalty. Canadian patent for sal_e. Address 
V. G. HIGGIN,,", Fortnna, Cal. 

O .  L . H OLOEN 
5 1 3 3 6  BtACH 51. PHILADELPHIA PA. 

REGEALEo. ICE MACH INES 
5 [ [  FIRST PA E. 5<.IENTlf1C AMERtCAN "SlPT. 2 lag� 

Wood impregnating- apparatus, G. F .  Lebioda . . . .  655,788 Branch Office. b'25 F Bt.. Washington, D. C. 

���gcg�
a
g��

g
pi�e I�;r�I��;ayRaich·,;i w·r,;;,ch: · · ·  65.>,B8� V OTIN G MACHI N ES ���E���E. Wrench, E. N. GIlford .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  655,900 

Wringer, C. P. Searles ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.052 N. Y. CAMERA EXCHANGE. ', No. 1"07,445 for two candidates. No. 618.705 adju.table for 
any number of candidates and any number of votes; 
also for cumulative or non·cumulative votinJjt. Shows 

DESIGNS. 
�:���: :c.�j.

L
J�g�6'��hi .. �:.·.·:: 

.
.
. : ..... : ...... ::: ... �,��: lljUl:t; 

Bicycle mud guard brace, F. N. Stevens . . . . .  . . . . . .  aa,082 
Brusb, H. A. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.070 
Button. J. C. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.3.064 
Button hooks. etc .• handle for. W. H. Saart .. . . . . . .  3.3,06S 
Card mount, J. P. Odgers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:).059 
Chimney cap support� F. Ziegel. . . . . . . . . . . . . . . . . . . . .  aa.078 
Engine frame. Pamell & Weed . . . . . . . . . . . . . . . . . . . . . 33.087 
F'abric. woven. C. Franz. . . . . . . . . . . . . . . . . . .  • . . . . .  .-. .  33.093 
Game board. C. B. Pennell . . . .  . . . . . . . . . . . . . . . . . . . . . .  33.057 
Hair shedder. W. Herrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.088 
Hinge leaf, U. E. Lemon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.077 
Hoof pad, W. J. Kent. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3;;.089 
Horseshoe frame, S. S. Kurtz . . . . . . . . . . . . . . . . . . . . . . . .  3.').000 
Hose coupling member, M. S. Levering . . . . . . . . . . . . .  33.086 
Inkstand, M. Ganter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1.066 
l�abel, N. Wltsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  33.058 
Lantern body. P. H. ' ·erbeek . . . . . . . . . . . . . . . . . . . . . . . .  3.3.0" 
Napl<in holder. J. H. Mardock . . . . . . . . . . . . . . . . . . . . . . . .  33.067 
Pastry mixer, L. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,073 
Pincers. member for ca.rpenters, W. S. Ward . . . . . .  3.').079 
Plate. C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sa.072 
Plate or SImilar article, C. E. Haviland . . . . . . . . . . . . .  33,071 
Pole tip. carriage. J. A. Sekora . . . . . . . . . . . . . . . . . . . . .  ;-):1,091 
Scale beam standard, platform. W. H. Sargent . . . .  33.08;') 
Scale weight. P. If. Hazen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3;-).084 
Screw plate, tbumb. \V. H. Davenport . . . . . . . . . . . . . .  33.0i5 
Skirt hanger, A. L. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.009 
Stereoscopic picture holder. H . . K Richmond.. . . .  B3.0flO 
Stove. !las heating. M. Griswold. Jr .. . . . . . . . . . . . . . . .  3:1.092 
Suspender end body, G. E. Adams . . . . . . . . . . . . . . . . . .  X3.06fl 
Tack or nail extramor, H. M. Quackenbush . . . . . . . .  3;-).080 
'1'001 stock, L. 8. Starrett . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  Sa,OSH 
'l'op. spinning. �. L. Williams . . . . . . . . . . . . . . . . . . . . . . .  ;:):-).(I;jf) 
Vehicle tool carrier, G. A. Macker . . . . . . . . . . . . . . . . .  ;-)3,081 
\Vindow fastener, G. F. Nichols . . . . . . . . . . . . . . . . . . . . .  ;);:),070 

LA BELS. 
. . Balloon Baking Powder," for baking powder. 

Balloon Baking Powder Company . . . . . . . . . . . . . .  7,732 
.. Barrie's Nature's Health Spray." fur a mediCinal 

sllbstance. Gowans Brother� . . . . . . . . . . . . . . . . . . . . .  7.731 
" Blackberry Brand," fo; confectionery. J,j. Schul-

man &. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,734 
.. Golf CuP." for a beverage, 'V. P. Quentell . . . . . . . .  7,730 
• .  Mogul �ugar Corn," for corn. IlliuOIs 'CanlJing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,733 
" Silk ]fiber Bond." for writing puper and enve� 

lops, P. Hake Manufacturing Company ... . . . . . .  7,729 

PRIN rs. 

50% Saved on a l l  makes of Cameras 

an��
a
�c���:��: �

o
:m��r���'f:�J��:: 

Large a,ssortment aiways on hand. 
Developing, Printing, etc. 

Photo supplies of every description 
at lowest prices. � Send 2c. stamp for baroain 
list. Address 

N. Y. CAMERA EXCHANGE. 1 14  Fulton St., NEW YORK 

Astronomical 
A"D 

Engineering 
I nstruments 

BIC I NCOME 
mild. GIVING PUBLIC ENTERTAINMENTS 

in Churches. Halls. and The
atres with MOTION PI(.,'TURES 
t.he new Grapbo-AmpUpbone, 
MUSICAL and Talking Combi· 
nat.lon and Panorami� Stere

�80 to ._ 
Pleasant em· 

and any man ean 
them. COMPLETE OUT

including large Illustrated 
Advertising Bills (18x24:). admission 

. tickets, instruction book, busi-ness gUIde, etc., $39.60 ... iI up. Most interesting and sen. sational. subjects, just out. -; Will be sent C.O.D. subject to examll�a�lon. Write for.catalogue and eopies of leiters from exhIbItors who are lIAKING BIG MONEY with o"routftt80 ENTERTAINMENT SUPPLY CO. Dept. ll.58-58 6th ATe. CHlCAOO IiJr' Agents wanted in foreign countries . <ij Brass Band t 
Inllltruments, DrumM. Uniforms, 
& Supp.les. Write, for catalog, 445 
illustra.tions, FREE; it gives inw 
formation for musicians ?.nd new 
bands. LYON & H E A LY, ' 

88 Act .... 8t.. CIII()AGO. 

how many votes unused. Registers votes automati· 
ca]]y. Absolute secrecy and certainty. No spoilt 
votes po�sib)e. Canadian Patent also for sale. 

Address E. J. MEAD, TOTNES, ENGLAND. 

Manufactory Established 1761. 
LEAD PENCILS, COLORI'lD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STA'l'IONRRS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street. New York, N .  Y. 

Full 
I size. 

Wells, Oil and Gas Wel1sdrilled 
byc"ntract to any depth from 50 
to 3000 feet. We also manufac-
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same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for tOO to 1200 feet. 
Wri te us stating exactly what 
is required and send for lIlus-
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talogue. Address 
�. AND SUPPLY CO. 

NEW YonK, U. S. A. 

I Ask your de8.!er, or send 10 cts. for nickel, 25 cts. for I silver, to H. L. W I L LI & MS &: (10. , manufactu'r, 
(3 N. Sixth Street, Philadelphia. Full Directions. 

·· o&r:r�)7h��.PIt�I Ci"ar::·.
f�r

.�
i
.
ga:�: . � .. . I: . s.���.�I.�r 252 E"�ry Rnoll1n COOl I·n tb" World .-" Texas Arm and Pm Company." for arms, pins. and ,,'-" W \. __ .... _.� brackets. Texas Arm and Pin Company . . . . . . . . . .  253 

.A printe(l copy of 'the specification and drawing of 
any patent in the foreg-oin!! list. or any patent in print 
issued since 186.,). will be furllished from this office for 
10 cents. In ordering' please state the name aml number 
of the patent desired. 'anrt remit to :,\1 unn &; Co . .  36] 
Broadway. New York. Special rates will be given where 
a large number of copIes are desired at, one time. 

I ,  

I ' Canadian patents Illay now be obtlltned by the in· 
ventors for auy· of the inventions named in the fore 

. 
R'Oing li�t. pro,,;ided they are simple. at a cost of $40 each. 
(f complicated tbe cost will be a little ruore. li'or full I 

'!Y�;k�c��b:r �����:� :'�:tII& m�'aI: ::�����
New : 

for every trade and profession is correctly explained and described-with accurate 
illustrations-in the new and improved 1<)00 edition of 

montgomtry � £0.' $ tool £atalogUtt 
which is printed from new type, and is full of practical Tool information from the 
first to the last of the 510 pages. Copions index. Pocket size, 6� x 4� inches. Sent 
free by mail for 25 cents . 

MONTGOMERY " CO., 1 05 fULTON STREET, NEW YORK CITY. 
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W4 . . . . . �AFt5 
-M A D E.  AT KE.Y W E.STJ-
! These Cigars ate manufactured under 

the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 

S money. Send for booklet and particulars. LCORTEZ CIGAR CO., lEY WEST. 

TIle King of tne Boaa 
for speed, for safe
ty, strength and 
�f;n;!S undoubt-

WI NTON 

MOTOR 
CARRIAGE 

the acknowledged 
leader among tbe 
best of tbe auto-

Pl'ice $1,200. No A"ent8. :'¥�I��Si>a�e
o
�o'i\'� self, running fast or slow. No danger. Hvdro-Carbon 

System. Prompt delivery assured. Write for Catalog. 
THE WINTON MOTOR CARRIAGE C O . , Cleveland, Ohio. 

I<Jastem Department, 120 Broadway, New York City. 

11.-. - (In£lDIL IPM��:tT"�� 
• •  Y (·H·BULy. a Co. IF' oil- AV[AHDUD IT- C HICAGO'ILL'U'S'A-

A U TO M O B I L E PATE NTS 
E X P LO I T AT I O N  CO M P A N Y .  
UNnERTAKES :-Thl: mallufacture o f  Automohilt'f{ :md Motor· 

Cycles. The examination of AutomolJilt' patents. To enli'!lt capital FiiR� l8Ii���;:c��li��li��s. make thorollJ;h f'Xllmioatiofls of 
patents. Experts to test motors and automobiles. Opportun\tII!S to 
Inventors to present properly their propositIOns to concerns wllilng 
to consider ann to undertake the same. 

PURCHASES :-:\11 meritorious patents, Ikenses and InventiOns relating to motor�cycles, motors, gears, automobiles and their parts. 
F. B. HYDE, Secretary. 27 "rllJtam St., New York. 

CHARTER Gasol ine Engine 
B Y  ANYONE us En ANY PLACE 

FOR ANY PURPOSE 

iStationol'ies. POl'tablps, 
Engines and Pumps. 
P1'" State your Power Needs. 

N E W B I N O C U L A R .  
(The Trieder.) 

Small as an opera glass. More 
powerful tban the largest lIeld 
gla�s. Send for Circulars. 

Q U E E N  & CO. 
Optical a;""!

n
fCW�� Imtru-

1 0 1 0  Chestnut Street, 
NEW \' OR K :  59 }'iftb Ave. PHI1,jAD}O�LPHIA. PA. 

2 B. P. Hor. Ha� 01' Gasoline Engine c�mplete with · EJectric hmiter. CyHnder 4x5 incbes . • • . .  1145 35 H. P. Hor, Gas or Gasoline EnRlne complete wltb ElectriC leniter. Cy Under 13x16 inches • • . . 1800 Seven other sizes at proportionate prices. As good as t�::.n<1 better than most. We guarantee you can run 
DETROIT MOTOR WORKS, 1 387 Jeff. Av., Detroit, Mich. 

De�I�N-��UT�N "M�T�R�TT�" ��. 
THE STANDARD AUTO M O BILE 

MOTOR OF  THE WORLD. 
OVER !lO,OOO IN ACTUAL U SE. 

Don't expprl· 
m e nt - P u r · 
cbase a DeDion 
�.ii�a't

e
e&ro�� 

a success. 
Motors. motor 

supplies and 
b atter ies  in 
stock. 
We also man

ufacture 
Tl'icycles, 
Quadl'i

cycles, 
" Motor

ettee." 
GENERAL I'ACTORY ANI) OFFICES : 

CHURCH LANE " 37th ST., BROOKLYN·NEW YORK. 

I tieutifit �meritau. 

WALTHAM WATC H ES 
The name Waltham engraved on 

every movement the American 
Waltham Watch Company makes, 
guarantees the movement absolutely 
and without any reservation 
whatsoever. 
1 #  The Perfecred American Watcn ", · an illustratea hook 

of interesting information ahout watcnes, will he sent 
free upon request. 

American Waltnam Watcn Company, 
Waltnam, Mass. 

COMBINATION TOOL; 
VISE, DRILL, A'2� � " g, 6  

CLAMP, Etc. A g ' A" U _l>l:b� 
Also otber Com- .I1l�-
bination Tools. � � 

""" ,. "'n. bsJ. � 
lar S. A. - ,� 

T H E  BROADBROOKS TOOL COMPANY, Batavia, N. Y. 

B A R N ES' -
UPRIGHT DRILLS 
Complete line, ranging from Lijlht Fric

tion Disk Drill to 42" Back Geared Self
Feed. pr Send jor New Catalogue. 

W. F. & JOHN BA�NES CO. 

1 99 9  Ruby Street, ROCK FORO. ILL. 

AUGUST 25, 1900. 

INVEST IGATE 
(JI THOROUGHLY 

YOU PURCHASE A TYPEWRITER. T�� .sMITH PREMIER 
Jf;// merit gqur appro;a! as It fu//V meets requIrements at everg point 

ART CATALOGUE: FOR THE: �KfNG. THE SMITH PREMIER TYPEWRITER Co 
�""""''''Il'''' N.Y. U.S.A. 

Scalos AU varietlesRt lowest prtces. Rest Railroad 
1y:�kl�n�S��O�rtr�le��

o
i�CI��A�S Wa���' Sewing Machines, BicycleFl. 'fouls. etc. Savn 

Money. Lists Free. ·CIJl(,AGO "l A L>: CO .. CbIC8j/,'o. Ill. 

A C E T Y L E N E 
DO YOU KNOW tbat tbe most ligbt, least trouble, 
�F�:

t
�is�°gtIr��rC�� lJ5. s��

r
s� �� �ir6,�OO&J�1j1��: 

Write, inclosing 25 cents. for sample. 
ST A TE UNE TALC CO., Cbattanooga, Tenn., U, S. A. 

.�����������������������������������������������. 

i TEN=YEAR TEST. I 
�.. The following letter · from one of the largest cement manufacturers 1D the .,� 

�.. world proves positively the marked superiority of THE GRIFFIN MILL tflt. • • for pulverizing either rock or cement clinker. -• • �.. .,� 
�.. A M E R I CA N  C E M E N T C O M PA N Y, � OWNERS OF' :1! 4'.. Th< Egypt Portland Cement WOTk.!. Th< Columbian Portland Cement Work.!. Th< Giant POTtland Cement WOTk.!. 'I� - Th< Penmlllvania Portland Cement WOTk.!. The Jorc.tan, N. Y., Poriland Cement WOTk.!. �I' Messrs. B RADLEY PULVERIZER Co. EGYPT, PENN., August 25, 1899. .,� 
�I' (;entlemen ; Replying to your Inquiry as to what we think of THE ORIFFIN MILL, we will say that the first Griffin 'I� 

� MllI used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since ::1 1;1' then, as from time to time we have built new works, we have equipped them all with Griffin· Mills. We have now in opera- 'I� 
�.. tion at our several works, thirty-seven mills. . 'I� 

� We know all about the grinding machinery used in the various cement works in this country, but think the Griffin � 1;1' Mill superior to any other for grinding Portland cement and the raw material from which it is �lI.dEJ, Wha� we thilik of the . ' �It Griffin Mill is shown by the fact that within the last week we have given you an additional.Of'der 'for more mills. tI� 
Yours very truly, AMERICAN CEMENT CO.. ::1 �I' JOHN W. ECKERT. President. .� 

• A JI• Tbe demonstrated success of tbe GRIFFIN MILL for pulverizing an refrac- til. � tory substances allows us to sell tbem on their egtablished record. Wrjt� us � � for names of manufacturers who are daily using them with perfect satisfactlOll. tlS"-

�.. THE BRADLEY PULVEDIZER CO., Boston, Mass. � 
· � . 
.����������������+�������������������������. 

Acetylene Gas Lighting Cb� CYJ)�writ�r Extbang� 
Reduced to the most 

Efficient. Safest, Simpte 
and �Qno'mical Use. ... . .  �. We guaran1j!e OUT machines per

fectly automatic in action, to ex
tract all tbe gas frQID tbe carbide, 
and absolutely no over production 
�foJt?:���:8

s
'Of

A
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U
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Standard sizes 10 to 100 Iigbts. Ex- . 
elusive territory �iven to responsi· 
ble agents. Correspond with 

N IAGARA FALLS ACETYLENE GAS MAC H I N E  I,;u., 
Niagara Fal ls, N .  Y. and Canada. 

Bristol's Patent Steel Belt Lacing. 
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Fastentn� For all kinds �fe. 
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Sam-

The Bristol Co. 
Waterb1lrJ Oonll. 

1 �  Barc lar St" NEW Y O R K  124 l a  S a  Ie S t  . .  CHICAGO 38 Bromfield St . .  BOSTON 8 1 7  Wyandotte St" 
KANSAS CITY , MO. 2 0 9  North 9th SI. 

ST. lOUIS, MO. 432 Diamond SI . .  
PITTSBURGoH, PA. 3 West Baltimore St . •  . 
BALTIMORE, M D .  

536 California SI. . 
SAN FRANCISCO. CAL. 

\\:'"e· will save you from 10 
to 50% OIl 'l'ypewriters of ail makes. Sm,l for Catalogue. 

SOLD EVERYWHERE. 

Williams' Shaving Stick, 25<:. 
Oenuine Yankee Shaving Soap, tOe. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, SOC. 
Williams' Shaving Soap (Barbers'), 15 

Round Cakea, I Ib., 40(;. Exquisite .lao lor IoU.t. 
TriAl cake (01' 'le. str.mp. TAt only filln itt (nt' 1DOf'ld mding a �t'ci(Jlt¥ 0/ SHA VING Soapll THB J. B. WILLIAMS CO., (i\astonbury. Cto 
LONDON PARIS DRESDEN SYDNEY 

J ESSOP'S STE E LTHB\YTR-Y 
• FOR TOO LS. S AW S  E TC. 

W� J E S SOP & SONS C2 91 JOHN ST. NEW YORK 


