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AVERAGE LIFE OF AN IRON OR STEEL 
BRIDGE . 

A correspondent writes from one of the smaller New 
England to wns to say that a proposed im provement in 
the shape of a $50,000 steel bridge is meeting with oppo­
sition from Illan y of the citizens on the ground that the 
average l i fe of such a structure is  l i mited to t wenty­
five years, and, therefore, the benefits deri ved would 
not justify the expenditure. He wishes to know 
whether the stated term of l ife is correct. Without 
pausing to comment on the admirable and all too rare 
regard for the interests of posterity :sho wn by the ob­
structionists i n  question, we hasten to assure our corre­
spondent that their estimate of the length of life of steel 
bridges is altogether too limited. The permanence 
of a steel bridge will depend upon three conditions: 
the design, the loading, and the maintenance. If  i t  be 
properly designed for a specified m axim um loading ; if 
oversight be exercised that this loading i s  never ex­
ceeded ; and if the steel work is  thoroughly accessible 
and painted at regular intervals, th ere is no reason why 
a bridge should not  last for centuries. As a matter of  
fact, however, these con dit ions are  too often ignored 
or imperfectly fulfil led. In the first place, altho ugh 
bridge designing should al ways be i ntrusted to a 
speci:tlist, even if the struct u re is to cost no more than 
the sum named above, llIany of the county bridges 
and those constructed in the smaller towns are built 
from the designs (so-called) of the local s urveyor, who 
may have the vaguest ideas as to the st rains to w h i ch 
the various parts are to be subjected and the best way 
to proportion the different members and con nect them 
into a finished structure. The construction also should 
al ways be carried out by a recognized bridge firm, for 
the local blacksmith 01' machinist's shop is us ually 110 
more fitted for build ing good bridges than it is for 
build ing lathes and locomotives. It  is questionable 
whether amateur bridge building can prod uce a struc· 
ture with a useful life of twen ty-five years. 

To secure the best results the county officers. Board 
of Aldermen, or whoever it  is that has the matter in 
hand,  bhould first determine exactly what uses the  
bridge is to be put  to and the  greatest possible loading 
to which it  will ever be subjected .  This inform ation,  
together with the  location and other  data, should  then 
be published for the benefit of the competing bridge 
companies, w h o  should be given a free han d  as to the 
style of structu re best ad apted �o the case. In this 
way a better bridge, and a cheapel', wil l  be secured, 
even in the case of insignificant structures, whose con­
struction it m ight be supposed the bridge companies 
would not be at the trou ble to undertake. When such 
a bridge is completed ,  the q uestion of its life will be 
one of care and maintenance. If every inch of the steel 
work receives a periodical coat of the best non-corro­
sive paint, and care is  taken that the bridge is not 
strain ed beyond the l imit agreed u pon when it was de­
s igned, it Wil l probably outlast its usefu lness. The 
popular belief that a su btile process of crystall ization 
is slowly weakening the metal of all the bridges is a fic­
tion, pure and simple. The metal can only lose its l ife 
when it is strai ned beyond its elastic limit, and so long 
as the designed loading is not exceeded , this contin­
gency can never happen. 

,. .... 

AUTOMOBILE MOTORS. 

The motor cal' has now been so thoroughly tested 
under different conditions of work that the public is 
abl e to jud ge for itself of the comparative value of the 
different forllls of cOllJpeting motors which are in the  
fie ld  for  recogn ition. The requirements of a practical 
a u tomobile are so numerous and differ so widely, ac­
cording to the service to which it is to be put, that it 
is at present impossible to pick out any particular 
type of motor and say that it is the  best for every type 
of work. Not only does the sel'vice differ, but there is  
now, and will be yet more markedly in  the future, a 
wide difference i n  the req uirements of the user. The 
present indications are that certain types of motors 
will become identified with particular forms of service. 

To-day the motors which are wost in evidence and 
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give the best promise of permanence are the electric, 
oil spirit, and stearn motors, and those which are driven 
by compressed air. There seems to be a general im­
pression that for passenger transportation in  and 
around our cities the electric automobile is  the best ; 
although for private use its h igh cost is l ike ly  to re­
strict its use for some tillle to the wealthy. It has the 
great ad vantages of being silent ,  free from odor, si m ple 
in construction and gearing, capable of read y control, 
and having a considerable range of speed. Its objec­
tionable features are its great first cost, the limited 
distance which it can run without recharging, and the 
necessity of operating it within easy reach of a charg­
ing station.  A t  present it holds the record for speed. 
In a recent trial in France an electric automo bile cov­
ered a distance of two kilometers at the speed of 65'6 
miles pel' hour. 

Rivaling the electric motor is the oil or vapor driven 
motor. As compared with the electrical automobile 
the first cost is less and the running expenses are very 
much lighter. The weight is moderate, and there is 
the advantage that a m uch longer d istance can be cov­
ered for one charging. While the speed for short dis­
tances has never on trial equaled that of the electric 
motor, i n  long distance runs  it has naturally out-dis· 
tanced its rival . Thus, in the motor cal' race from Bor· 
deaux to Paris of last May, the distance of 351 miles 
was covered at an average speed of 30 miles an hoUl' ; 
and in another race over the Orleans-Vierzu road. a 
d istance of 60'2 miles was covered at an avera ge rate of 
35 miles an hour. In both of these competitions t h e  
winning machine was driven b y  an oil motor. The 
chief objections to the oil or vapor type of automobi le 
are the vibration and the odor. The vibration,  due to 
the explosions in the cylinders, is  a serious objection 
and it is  en gaging the earnest attention of all llJ akers 
of this type. It ough t to be possible to moderate, i f  
not entirely control, the  noise of the exhaust by some 
Ill uffler, such as has been used to good effect on sta­
tionary engines. 

The steam motor car will probably show its best re­
sults  in the heavier classes of work, for wh ich i t  is ad­
mirably adapted. As compared with the oil motor i t  
is  necessarily,  on account of t h e  large amount of cool­
i n g  water that has to be carried , the boiler weights, 
etc., heavier in proportion to its power. Steam motor 
cycles are being used for paci ng some of the fastest 
riders i n  the United States, but their performance. 
would indicate that as at present constructed they are 
not thoroughly rel iable. 

There remains the automobile driven by compressed 
ail', of which we have heard so much recently in  New 
York. Compressed ai l' undoubtedly possesses some 
very attractive features, such as its cleanliness, the 
absen ce of noise, odor, and dirt of any kind. Where 
it is used in connection with a large central power sta­
tion, we know of no reason why it should not hold its 
own ,  in the matter of cost and convenience, with elec­
tricity, and in respect of large horse power as applied 
to individ ual trucks for use in heavy hauling we think 
it ought to more than hold its own with the steam 
motor. 

At the present time France is easily maintaining the 
premier position which is hers by right as having 
first seriously started the autolllobile ind ustry. Ger­
many and England were later in the field,  and we 
have been the last cou ntry to take up this new industry 
in earnest. Judging from the large amount of capi­
tal which is being interested, we may look for very 
rapid developments in the n ext two years in this coun­
try, ' and we think it will not be long before our Ame­
rican machi nes equal and surpass those of l<'rench 
manufacture in the im portant features of appearance, 
running q ualities, and cost. 

. '  .. . 

AN AM.ERICAN RAILWAY IN CHINA. 
If existing arrangel'nents are carried out, the pro­

posed American railway line in China will prove an 
im portant l i n k  in a system connectin g  al l  of China 
with the outside world. Railway lines now actually 
built or under construction as wel! as those which are 
only projected form a great circle, s weeping across 
Europe and Siberia to the Pacific, thence southwardly 
to Chi na, skirting the Pacific coast, thence eastwardly 
to Burma and I n dia to the Indian Ocean and the 
Arabian Sea, and pushing thence through Persia, will 
complete the grand circle of all the continental m ass 
of Europe and Asia. The Canton-Hankow line which 
the American syndicate hitS agreed to construct and for 
w h i ch it is expected that the Chinese government wil l  
confirm the concession stretches north ward from Can­
ton to Hankow, where a Belgian syndicate has a con­
cession for the construction of a road northward to 
connect with the existing line now reaching Peki n ,  
the capital of China. Should the Belgian syndicate 
omit to take advantage of its concession, the Ameri­
can syndicate h as an option for the right to construct 
the Hankow-Pekin line also. From Pekin a road will 
connect with the Trans-Siberian Railway, which i s  
n o w  under construction t o  Port Arthu r, th us making 
the American l ine  an important link i n  the great sys­
tem which wi l l  stretch from St. Petersbu rg by way 
of Siberia I'ud Port Arthur through China to Canton 
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on the coast, immediately opposite the Philippine Is­
lands, which are only 600 miles away. 

From Canton westward to Southern China, British 
interests have projected railway lines to the south­
western extremity of China, where they wil l  connect 
with the present railway system of  Burma, and i n  
turn with that o f  India, which already has more than 
20,000 lll i les of rail way in operation. It is only a few 
hundred miles from the western terminus of the Ind i an 
rail way lines to the point in Persia toward which 
Russian engineers are now pushing surveys for rail· 
way l ines. This is a gap which can be easily filled 
w henever British interests deem it desirable to have 
direct rai lway intercourse between India and the 
rail way systems of Southeastern Europe. Frolll this it 
will be seen that the proposed railway line i n  China 
will form an important l ink in what promises to be, in 
the com parativel y near future, a great rai l way sys­
tem. bringing the O rien t  into direct railway cOlllmuni­
cation with all Europe both by the northerly and the 
southerly route. 

A COMMERCIAL NEED . 
Three of our consuls stationed in South America 

have thus far this year called the attention of the 
State Department to the ad vantage Europe holds over 
the United States in the commerce of all that region. 
Perh aps not unnaturally each one suggests the stereo­
typed and th readbare idea or remedy of the establish­
men t  of direct lines of transport bet ween the l eading 
ports of the  United States and of South America .. It 
has so often been pointed out that such subsidized 
lines can only carry goods, but not sell the m, and that 
goods so transported llIuSt be in every respect as salable 
as those with which they come in competition, that it  
is a rather seriolls commentary on the brief d uration 
of the average consular incumbency, and consequent 
inexperience, that such reports should continue to 
appear with remarkable regularity. 

Any observan t commercial traveler in  Latin America 
m ust be impressed with the presence of t wo prime 
factors that mainly account for our trade inferiority 
in those regions. The first of these is  the greater 
inti macy with the life, social and political, of the 
people"from whom they are seeking trade prh'ileges 
that is maintained by European representatives in  
those regions. Your German manufacturer's agent, 
for example, will  be found, qu ite seven times i n  ten, 
to have married into a native family and to have 
thorough ly cultivated those social side issues which 
are so effective in increasing influence. On the other 
hand,  the American representative too often is " right 
from New York, " making a flying trip from port to 
port, spending less time along the entire mighty stretch 
of the Atlantic seaboard, from Maracaibo to Buenos 
Ayres, than it should take him to become intimately 
acq uainted with the trade needs and peculiarities of 
one of the many ports entered. Hence, it very natur­
ally follows that in too many cases the American 
manufacturers never get a fair idea of the intense 
Latin conservatism of those markets, and of the fact 
that it is not " Yankee notions " that are wanted, bu t 
South American notions made with Yankee thorough· 
ness and at prices made possible by our ingenuity. 

The other factor i n  the problem is one of credits. 
E urope gives six, nine and even twelve months ; 
America. the com plaint is often made, seeks to collect 
the bi ll  almost before the goods have been unpacked. 

Both these pri me d ifficulties in the way of our tak­
ing our natural position as first in the South Ameri­
can trade are to be overcome in one way. Let the 
manufacturer or the commission house intending t.o con­
quer a given trade territory appoint as represen ta­
tive a man resident in that territory, preferabl y  one who 
is of the people or. at least, married i nto and socially 
identified w i th them. Such a man will be useful in 
proportion as he reverses the present American pro­
cedure ; i. e . . he will  take flying trips to America to 
personally acquaint  his employers with what he knows, 
rather than, as now, take them from America, to re­
turn to his chiefs to tell them what he guesses. 

••••• 
FIRING HIGH EXPLOSIVES. 

The t est which w as recently carried out at Sandy 

H ook of the firing q ualities of a new type of high­
explosive shell which is designed to be used in service 

guns, using smokeless or other powder, is by far the 
most successful as yet attempted. The Isham shell, 

which is naIlH'd after the i nventor, is divided in its ex­

plosive chamber into many smaller compartments by 
transverse diaphragms. The designer's object is to so 
far reduce the shock of firing that the most sensith'e 

of h i gh explosives may safely be used as a bursting 

charge. The shel l  which was used in the test was of 

12 inches caliber and was both longer and heavier 
than the 12-inch projectiles used in the new army 12-
i nch rifle, its exact weight bei n g  1, 036 pounds. T h e  
Isham shell w a s  loaded with 113 pounds of explosive 
gelatin e, one of the most powerful of known high ex­
plosives ; a firi ng charge of 450 pound s of brown pow­
der, which is the regular service charge of the gun , was 
used. The gun was fi red with a sli ght elevation i n  
order t o  bring the point of contact with the water well 
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within the range of vision. On firing, the shell left 
the gun without exploding and struck the water at a 
distance of about two miles from the shore, w here, af­
ter richocheting twice without any explosion,  it sank. 
The result was extremely satisfactory, showing that 
one of the most powerful of modern high explosives 
may be used in a modern rifle of the ordinary service 
type. 

The next test was carried out with a new explosive 
known as thorite, the invention of D r. T uttle, of Ta­
coma, 'Yas h i n gton. An ordinary 8-inch service shel l ,  
charged with 1 3  pou nds of thorite, was fired out to sea 
with a charge of brown powder, and failed to explode. 
In another test an armor-piercing shell , loaded with 
thorite, was firE'd at a 47i; - inch steel armor plate, and 
passed throu g h without bursting. Th e significance of 
t hese experiments can hardly be overestimated. Al l 
that is now needed to allow the explosives to exert 
their ful l  theoretical destructive effect i s  a projecti le 
which will  be burst into fragments of a proper size for 
penetrating and wrecking the interior structure of a 
vessel. Hitherto, �he d isad vantage of high explosives 
when used in proj ecti les has been their tendency to 
burst the shell into fragments too small to do effectiv e  
work within t h e  vessel. 

... � . 

BRI'LISH PATENTS IN 1898. 
The report of the Comptrol ler· General of Patents 

for the year 1 898 has been issued. For the first time 
since the 1884 Act came into force t h ere has been a 
fal ling off in the n umber of applications for patents. 
In 1898 they nnmberE'd 27, 659, whi le in the preceding 
year t here were 30,952 applications, showing a decrease 
of 3,293 or more than 10 per cent. The comptroller is 
of the opinion that the rapid growth in the num ber of 
applications wh ich took place in 1896-97 was to be at· 
tributed to the activity in the cycle ind ustry. Still, 
out of 6,000 appl ications made in 1897 i n  connection 
with cycles,  only 2.300 were completed, much less than 
the average. In the total number of applications, 
naturally the major part came from E n gland and 
Wales, 1 7, 389 coming from the two countries. There 
were on l y  1 ,395 applications from Scotland and 502 
from Ireland. The t h ree foreign countries from which 
the largest number of applications carne were the 
United States wit h 2,629, Germany with 2,599, and 
France with 1,133. Th is shows that American inven­
tors ful ly appreciate the great advantages of a British 
patent. There were only eight other countries from 
wh ich as many as a hundred applications came. There 
has been an increase among certain c hem ical classes, 
notably those w hich are connected with the acetylene 
industry. 

S ince the pass i n g  of the " Workmen's Compensation 

Act, "  the  number of applications relati ng to guards for 

the prevention of accidents with machinery has been 

very largely increased. A �i n gle death or inj ury w i l l  
often make considerable d ifference i n  the number o f  

applications. For instance, after a rail way accident 

caused by a l uggage truck fallin g  on to the line in 

front of an ex press train, there was a great increase 

in i nventions for rail way platform luggage trucks. 

As showi ng the relations between passing events and 

the course of invention, it  m i ght be mentioned that 

the publication in a London morning paper of a let­

ter relating to the waste of horse-feed in London 

was followed within five weeks by no less than 34 

applications for patents for nose· bags for horses, w hile 

the average n umber up to this time had been only 

1 2  annua lly. This is  an excellent example of the 

advantages which accrue to the i nventor by the public­

ity which is given to legitimate wants. There is l ittle 

,doubt that many of our important inventions h ave 

been suggested by chance statements which have ap­

peared in various papers as to the actual need for ma­
ch i nes or processes. 

• • • 

LIQUID AIR IN MEDICINE AND SURGERY. 
The subject of liq uid air in its application in m edi­

cine an d surgery has been treated i n  a dispassionate 
manner by Dr. A. Campbell White in The Medical Re­
cord.  The general properties of liquid air h ave already 
been described in the col umns of the SCIENTIFIC 

AMERICAN at considerab le length , so that it is not 
necessary to d well upon this phase of the subject. 

In applying liquid to the tissues of the body, Dr. 
-White has used it i n  the form of a spray and by means 
of a s wab dipped i nto the fluid. If  a spray of liquid 
air  is  applied to the  skin ,  the part at  once becomes 
amemic and perfectly colorless. If  the application is 
made only for a few seconds, the color as quickly re­
turns and the skin is congested for some minutes there­

after. \Yithin much less than a minute's time, by 
means of a spray, the part id  frozen as  hard as  ice, but 
lltrange to say, i n  a few m i nutes circulation retu rns 
without any inj ury to the t issue, provided the part is 
not in the end of some extremity. There is  no pain in 
the application excepting at the very beginning, but 
there is  a sli ght burning or tingl ing. I t  also com­
pletely anresthetizes the part to which it  i s  applied 
without freezing it  solid. Dr. White has tried l iquid 
"ir as a local anresthetic in a n umber of cases with i n-
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variable success. It has one Important advantage ; that 
is  the absence of hemorrhages d uring the operation, 
enabling the operator to apply the dressing before 
any hemorrhage sets in, the d ressing then being suffi­
cien t  to stop any oozing. Dr. White has found the use 
of liquid air beneficial in the local treatment of ulcers, 
etc. He states that an abscess, boj l or carbuncle in the 
ear ly  stages is aborted absol utely w ith one thorough 
treatment. If it is more advan ced several applications 
at intervals of t wenty-four hours are necessary. Liquid 
air h as also been used with ad vantage in cases of 
sciatica, neuralgia, etc. 

An interesting experi ment was tried in a case of ivy 
poisoning, involving the ent i re left forearm and h an d. 
A band around the forearm about three inches wide 
was slightly frozen by the spray, and then the usual 
treatment was appl ied to the entire poisoned area, in­
cluding the part which had been treated with the 
l iquid air. At the next dressin g  the part which had 
been treated w ith the air was very distinct, and this 
portion was greatly i m proved, the inflammatory pro­
cess h aving subsided. A n u mber of other diseases 
have also been treated w ith liq uid air with marked 
success. -Where no loss of tissue is desirable, liquid air 
should be appl ied by the spray and not by the swab. 
Dr. White takes issue with Mr. Ham pson. whose 
article appeared in the SUPPLEYIENT, No. 1226, en­
tit led " Liquid Air. " Dr. W h ite is u ndoubtedly  cor­
rect in advising the greatest possib le care in Ilsing 
the new substance which science h as placed at the dis­
posal of the s urgeon .  E ven such cool ing agents as the 
ether-spray should be used with great cantion, and 
liq uid ai r should be applied only  by those who have had 
some experience in its use. 

I n  conclusion, D r. White considers that we have rea­
son to hope that we have in l iquid air a therapeutic 
agent which will remove many otherwise obsti nate 
superficial lesions of the body and cure some lesions 
which have hitherto resisted al l  treatment at our dis­
posal , including the knife. He is of the opi nion that 
in the use of liquid air i n  medicine, that is to say, in 
pulmonary diseases, in the reduction of fever, etc. , a 
large field is open which presents lIIany obstacles at the 
very start, and possibly holds out m uch hope in the 
future. 

• • • 

ACTIVITY OF AMERICAN CONSULS. 
Only a fe w years ago it was a common experience to 

hear a good deal of fun poked at o llr consular service. 
This was due, no doubt, to the lax system of political 
appointments which formerl y  prevailed. A great 
change, h owever, has taken place in regard to our 
foreign service, and there i s  no doubt that recent ad­
ministrations, especially the present one, have done 
much toward bettering the service and raising the 
standard of our representatives abroad. The political 
hack who is out of a job wi l l  no l onger do, and the 
modern req uirements of the office demand that our 
consular representatives should be lllen of character ; 
the obtaini n g  of information concerning trade and com­
mercial conditions and the preparation of reports re­
quired by the government renders the office no longer a 
sinecure. That the work that i s  being accomplished b y  
o u r  consuls is begianing t o  b e  ap preciated b y  our 
people i s  evi nced by the interest that is taken in  their 
Reports* by the public, and especially by the comm er­
cial classes. That this work is regarded with some 
misgivin g'S by foreigners is shown by the rather suspi­
cious attitude that was exhibited toward oUI' consuls 
in some parts of Germany during the past year. A 
most interesti ng article appeared in a recent issue of 
London Engineering, and we take pleasure in publish­
ing it entire, under the title there given it: 

•. The great ind ustrial and com mercial activity which 
at present prevails in the United States is due to many 
causes, some of w hich we h ave noted from time to 
time.  'No doubt the i m m ediate cause was the war 
with Spain, which called into action so man y of the 
forces which were lying latent, but the general eco­
nomic and industrial conditions were favorable. A 
new spirit seemed to seize the Americans. The Monroe 
doctrin e  was forgotten, and they determi ned to become 
a world power. That spirit has entered their consuls 
stationed in the various countries of the world, and 
they h ave become active agents for pushing American 
industry and commerce. This is clearly shown by a 
document w h ich was recently published by the State 
Department at Washington.  To a superficial observer, 
it does not appear to be a pUblication of mnch i mport­
ance, as it only professes to be an i ndpx to the consular 

reports: but when it is closely examined and taken in 
conjunction with the instructions to U nited States 
Consuls issued by the State Department in August, 
1897, it throws some interesti ng light on the new ac­
tivity of American Consuls, and on the efforts which 
the State Department is making through the consular 
service to enhance the posit i on of the United States as 
a country exportin g  manufactured goods. As we some 
time ago explained, the State Department bas now a 
very complete system for the publication of con s ular 
reports. From the beginning of 1898 they have been 

* See weekly issues of the SCIENTIFIC AMERICAN SUPPLEMENT. 

issued daily, instead of monthly as was formerly the 
case. The information is  thus always fresh. The con­
suls were instructed to be prompt in furnishin g their 
reports, and their n otice was directed to a wide range 
of subjects on which information was required. They 
were, i n  short, constituted advertising and information 
col lecting agents for the U nited States in  all  parts of 
the world. Their reports took the shape of a dai l �' 
bulletin, which reviewed the condition of the world's 
trade, and gave information w hich was intended to 
help the United States to obtain as large a share of it 
as possible. T h is bulletin is sent to all the newspapers 
fOI' publication, and to all the Chambers of Com merce 
for the use of theil' members, and otherwise is made as 
public as possible. In fact, it can be obtai ned free of 
all cost b y  any manufact urer or exporter who cares to 
take the trouble to get the Congressman from his elec­
toral district to enter his  name on the State Depart­
ment list. The index w hich was recently published 
covers the first year of the new series, and is contained 
in a book of 78 pages, and includes in round numbers 
4,600 entries. This, however, on ly  means about 1 , 550 
reports, for each report is thrice entered : under the 
name of the consul  forward ing it, under the subject of 
the report, and under the country from which it  comes. 

A study of a fe w of the reports written by American 
Consuls shows that they have a most i ntense belief i n  
their own country and in e verything which comes 
from i t . They are most optimistic in their views re­
garding the future of American trade in  al l parts of 
the world, and have little hesitation in expressing the 
opinion that American goods have only to be known 
i n  order that they may obtain a pre- eminent position 
in the district they represent. It lIlust be ad mitted 
that they display wonderful alertness i n  pointing out 
any likely opening. No i m portant cunt ract is  open 
without its being made known to American manufac­
turers ; and if a strike takes place, those who are en­
gaged in the industry concerned are i m mediately noti­
fied, and ad vantage i s  taken to push their goods, a 
fact w h ich should be carefully kept in mind both b y  
employers a n d  workers w h e n  they are inclined to 
quarrel about wages or conditions. Many of the Ame­
rican Consuls are men who have had experience on 
newspapers, and they h ave often obtained their posts 
as rewards for party services. These men, as a rule, 
are trained observers and are able to present their case 
in the 1Il0st favorable ligh t ; and it is q uite evident 
that their newspaper experience h lj.s been of use to 
them, for both the matter and the arrangement of 
their reports are superior to the average of those pub­
l ished by the British Foreign Office. Although a 
great i mprovement has taken place i n  these latter in 
recent years, sti l l  many are evidently the work of men 
who have no practical experience in the department on 
whi ch they are writing, or in making reports which 
are likely to be useful to manufacturers or merchan ts. 
The new d uties which have been placed on American 
Consuls are rapid ly revolutionizing the service. It is 
no longer the refuge of the partisan who has been able 
to influence an election ; the public scrutiny which is 
now given to their work demands a h igh standard of 
efficiency, which is  only possible by men w ho have the 
req uisite knowledge and experience. " 

• I •... 

STEEL DREDGES FOR NEW YORK HARBOR. 
The Maryland Steel Company has j ust closed a con­

tract with the contractor who h as undertaken to dredge 
out the east channel of New York Harbor for two great 
ocean-going dredges somewhat similar to the ones used 
on the Mersey in England. They wil l be built through ­
out of steel and wi l l  cost about $450,000 each. They 
will take up the m ud, clay and gravel on the bottom of 
the bay by a suction pipe and this material will be de­
posited in its own hold in�tead of on a barge and when 
fu l l  will stearn out to sea and dump it .  The dredges wi l l  
be 320 feet long, 48 feet beam and the depth of the hold 
will  be 26 feet. The t win screws wiII be driven by two 
triple-expansion , four- cylinder engines. The hydraulic 
pumping and suction apparatus will be operated by 
independent tandem compo und steam engines. The 
dredges can make 1 2  miles per hour when loaded and 
they move at  the rate of 3 miles per  hour while  gathel'" 
ing up material . The hoppers will hold 3, 500 tons. 
When once started they wil l  stay out night and day, 
ample accolllmodations being provided for officers and 
the cre w. The first dredge will be delivered about 
May 1, 1900, and the second a short time after. 

• •  e, • 

A PRIZE FOR A LIFE-SAVING APPLIANCE. 
It has recently been announced that a prize of $20, 000 

w i l l  be given for a li fe-saving device to be known as 
the ,. Pol luk Life-Savin g  Appliance. " The Am erican 
Security and Trust Company, of Washington, D. C . ,  is 
the custodian of the fund, which is  offered by relatives 
of Mr. and Mrs. Anthony Pol lok, who perished in the 
il l-fated steamer" La Bourgogne. " Particulars of the 
n ature of the applian ce have not yet been made pub­
lic, but our readers who are of an Inventive turn of 
mind will be i n formed of all the req uirements as soon 
as the conditions governing the competition are defi­
nitely formulated. 
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AN IMPROVED FLUE·STOPPER. 
A flue-stopper especially adapted to close the ends of 

boiler-flues has recently been patented by John W. 
Fleming, 247 Ryerson Street, Brooklyn, New York 
city. 

Fig. 1 is a perspective view of the stopper in opera· 
tive position. Fig. 2 is a detail perspective view of a 
section of the stopper-body. Fig. 3 represents a key 
used in connection with the stopper_ 

The stopper-body is constructed in two sections, each 
of which, as shown in Fig. 2, is formed with a groove 
whose tapering side walls and inclined bottom wall 
deepen its contracted end. The channel formed by 
the registering grooves is adapted to recei ve a key 
(Fig. 3) having' a wedge-shaped inner part and an 
outer, threaded, cylindrical part. Before the body· 
sections are brought together, the wedge-portion of 
the key and a part of the threaded cylindrical portion 
are placed in the groove of one of the sections, so that 
the wedge can expand the sections. 

When the stopper-body has been properly placed 
within the tube, the threaded part of the key extends 
through a cap having a body which enters the flue 
and which is provided with a flange formed with a 

FLEMING'S FLUE·STOPPER. 

peripheral groove to receive the end of the flue. A 
lock-nut is carried by the threaded portion of the key 
and has a bearing on the cap. By turning the lock· 
nut, the stopper-body sections are expanded; and at the 
same time the cap is tightly forced against the inner 
edge of the flue. 

.4 .... 
AN IMPROVED TURBINE WATER·WHEEL. 

A patent was recently granted to John Sharpe, of 
Gravenhurst, Ontario, Canada. for an ingenious tur· 
bine water-wheel, by which it is claimed power can be 
obtainEd with a less amount of friction than with the 
ordinary construction of such machines. 

'l'he device is provided with a tank having a walled 
central opening. Connected with the tank are flumes 
controlled by gates, which, with their stems, are made 
hollow, so as to reduce their weight, to permit their 
being readily raised and lowered, to give access to the 
air and to allow this air to expand and contract with 
changes of temperature. 

Below the tank a casing is located, in which the tur­
bine·wheel rotates. The turbine-wheel buckets, it will 
be observed from our illustration, have their upper 
ends vertically disposed and their lower ends inclined 
down wardly. The water is directed to the w heel from 
feed-tubes by conductors curved at their lower edges, 
so that the water lIlay impinge against the buckets at 
the proper angle. The feed-tubes are connected with 

SHARPE'S TURBINE WATER·WHEEL. 

J titutiftt �lUttitau. 
the tank, and are each provided with two cut-otIs 
operated from the exterior by means of gears, to one 
of which a handle is secured. 

The wheel can be made in sizes, from one foot to ten 
feet in diameter, and can be constructed and trans­
ported in sections, which any ordinary mechanic can 
put together. 

• ••• • 
WURDEMANN'S DIVIDING ENGINE. 

BY CAPT. H. P. SANDERS. 
Some years ago Mr. William Wurdemann, of Wash­

ington, D. C. , devised a novel dividing engine now in 
the possession of Berger & Sons, of Boston, on which 
very accurate work has been done in graduating circles 
for astronomical instruments. As no account of this 
engine has ever been published, and but few persons 
are acquainted with its construction, a short descrip­
tion of it may be interesting to many readers of your 
valuable paper. 

Engines of this .kind as made by Troughton, of Lon­
don, and others, consist principally of a circle or wheel 
supported upon a perpendicular axis and moved by a 
tangent screw gearing with teeth corresponding to the 
section of an internal screw cut in the edge of the cir­
cle. There are 2,160 of these teeth. so that one turn of 
the tangent screw moves the circle exactly ten minutes 
of arc. The circle to be graduated is �ecured upon the 
circle of the machine, and the cutting diamond or 
graver is moved in a radial line by means of a swing­
ing frame attached to the framework of the machine. 

The improvements invented by Mr. WUl'demann 
and embodied in his engine are many and of great im­
portance, securing greater accuracy in results and re­
quiring less attention from the operator, it being auto­
matic in action and driven by a small motor. 

The improved machine is shown in the engraving; in 
it two driving screws are, employed, geared together so 
as to move in the same direction and at the same 
speed, and arranged on opposite sides of the circle. 
Driving the circle by two screws tends to divide and 
equalize any errors or differences arising from slight 
imperfections in the gear teeth or screws, and any wear 
of the parts has a tendency to eliminate the errors. 
Furthermore, in consequence of the greater contact 
surface between the moving screws and the engaging 
teeth of the circle, there is less pressure and friction 
on these parts and the bearing is relieved of side 
pressure. 

The moving screw has a drum-head graduated to 
120, so that the automatic movement may be arranged 
to five seconds of arc. There is also a second drum­
head with 200 graduations arranged for dividing the 
circle according to the centesimal system. 

The axis of the circle is of novel shape, it being a per­
fect cylinder where attached to the circle and ending 
below in a hard steel cone that bears the weight. The 
effect of this long cylindrical axis is that the circle 
turns with uniform ease under all conditions of tem­
perature. The axis enters a cast iron column, into 
which its upper end is perfectly fitted, so as to turn 
easily without any possible shake. The column is sup­
ported on a cast iron tripod with three leveling screws 
that step into iron 
cups. On the upper 
part of the column 
is fixed a cast iron 
frame, on which all 
the necessary mov­
ing parts are sup­
ported. T h e  circle 
and its bc.'"tring are 
of hard cast iron; it 
will be seen that all 
the parts are made of 
a dense hard metal, 
having a slllall co­
efficient of e x  p a n ­
s i o n ,  conse:}uently 
the working of the 
machine is not affect­
ed by slight changes 
in tem perature. 

The bars that carry 
the tracing works are 

placed on one side of 
the circle, so t hat 
these works stand 

out free and acces­
s i b I e in all theil' 
parts, w bile the trac· 
ing point is carried 
directly over the cen· 
tel' line of the circle 

and is not interfered 
with in any adjust­
ment that may be 
necessary during any 
one operation. 

AUGUST 5, IB99· 
inches diameter has been graduated upon it to two­
minute spaces. making 10,800 lines with a very satisfac­
tory result, the probable error not reaching two seconds 
of arc, a degree of accuracy never before attained. 

... fe •• 
A NEW WAGON·TONGUE SUPPORT. 

The subject of the engraving presented herewith 
is a wagon-tongue support, which is the invention 
of John C. Lambert, of Tonica. Ill., and which is ar· 
ranged to support the tongue in any desired position 
so as to relieve the horses' necks from all weight and 
yet permit free up-and-down movement. Of our iIlus-

LAMBERT'S WAGON-TONGUE SUPPORT. 

trations, Fig. 1 is a perspective view and Fig. 2 a sec­
tional side elevation of the tongue support. 

The support comprises a holder in the form of a 
curved band mounted on the fulcrum end of a pivoted 
tongue. The holder is engaged by a friction-roller 
journaled in the end of a spring-pressed sliding-rod 
which holds the tongue in position at any desired 
angle. The sliding-rod has a bearing in a pivoted 
guideway made in interlocking sections longitUdinally 
adjustable on one another. As shown by dotted lines 
in Fig. 2. the tongue can be swung either downwardly 
or upwardly. In the former instance, the friction­
roller travels on the inner face of the upwardly-swung 
holder, the tongue being held in adjusted position hy 
the action of the spring-pressed sliding-rod carrying 
the friction-roller. In the latter instance, the friction' 
roller engages the upper end of the holder, the sliding­
rod and guideway assuming a lowermost position. It 

is evident that the tongue, though free to s.wing at any 
time, is nevertheless held in any desired position to re­
lieve the horses' necks from all weight. By lengthen­
ing or shortening the guideway, the tongue can be ad­
justed to large and small animals. When the wagon 
passes into' an inclined position or a lower portion of a 
road, the tongue still retains its relative position. 

. ' ... 
THE British Association will hold its sixty-ninth 

annual meeting at Dover, beginning September 13, 
under the presidency of Sir Michael Foster. 

Although the circle 
of the engine is but 
30 inches in diame­
ter, a meridian in­
strument circle of 45 WURDEMANN'S DIVIDING ENGINE. 
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CONSERVATION OF ENERGY IN THE HUMAN 

BODY. 
For several years Prof. W. O. Atwater, of Wesleyan 

University, and his assistants, have been carrying out 
some remarkable experiments relative to food and diet, 
viewed from a strictly scientific point of view. The 
results of their investigations have been published by 
t h e  Department of Agriculture and by the Storrs Agri­
cultural Experiment Station of Connecticut. Through 
the cOUl·tesy of Prof. Atwatel' and the office of the ex­
pE'rilllent stations of the United States Department of 
A g"l' i cult ure. we are enabled to present an 
i l l u�trated description of a respiration ca.lori-
I lleter which has been of the greatest assist-
allce in making experiments on the con-
servation of energy in the human body. The 
p urpose of the apparatus is to study, among 
other things, the conservation of matter and 
t h e  conservation of energy in the animal 
organism. Viewed from the more practical 
stand point, the object is to get more accurate 
info rmation than we now have regarding 
the fundamental laws of animal nutrition, 
the uses of food in the body, the nutritive 
value of food materials, and the ways of fit-
ting our food to the demands of health, 
work, and purse. The energy of the income 
is the potential energy of compounds of 
food and drink. The energy of the outgo 
is of two kinds, the potential energy of 
the incompletely oxidized materials ex­
creted, especially by the intestines and 
kidneys, and the kinetic energy given off 
from the body in the forms of heat and 
external muscular work. This leaves out 
of account other forms of energy which 
may be given off from the body. The 
name by which the apparatus is called, 
" respiration calorimeter, " is suggested 
by the fact that it is essentially a respira­
tion apparatus with appliances for calori­
metric measurements. The calorimeter 
is essentially a water calorimeter, that is 
to say. the heat evolved in the chamber 
is measured by a current of water. 

J t itutifit �mtri,au. 
ing air current, and the refrigerating machine is also 
not shown. 

At the end of the chamber on the right is seen the 
glass door which serves as a window. To the right and 
just below it are the arrangements for cooling and for 
measuring the current of water which brings away the 
heat from the interior of the chamber. At the left in 
front of the brick pillar is a table at which the observer 
sits to record the temperature of the interior of the ap­
paratus and of the currents of air and water. The re­
frigerating machine, which is behind the pillar, cools a 

OUTLINE Sl{ETCH OF RESPIRAT ION CALORIME TER. 

In coming out of the chamber, the air passes through 
another freezing apparatus shown as a square block in 
our outline sketch . Thus it passes through the meter, 
F, by which its volume is measured,  and onward to the 
air pump, H. A tension equalizer, G, is placed be­
tween the pump and the meter. 'rho respirators for 
sampling the air are shown at the extreme right. 

The plan of the respiration chamber will be readily 
understood uy reference to the cross section. The in­
terior is 7 fe€!t long, 6 feet 4 inches high and 4 feet wide. 
the corners being rounded. The cubic content is 175 

cu bic feet. The inner wall is made of large 
sheets of copper, the seams being soldered 
so that when the windows and other open­
ings are closed, the challlber is air tight, so 
that all the air which comes in and goes 
out can be measured. There is a zinc wall 3 
inches outside the copper wall. This metal 
cham bel' is the calorimeter proper and is 
supported by a wooden framework in the 
open space. In order to protect it from the 
fluctuations of the temperature of the room 
in which it stands, it is inclosed within three 
concentric walls of wood. Between the zinc 
and the innermost wooden wall is an air 
space of 2 inches wide. Between this wall 
and the next is a third air space of 2 inches, 

and final ly a fourth air space of equal 

The apparatus includes, first of all, a 
room or chamber ill which the subject 
remains during the experiment. It is 
furnished with a folding chair and table 
for use during the day, and a folding 
bed for use at night. When the ex­
periment involves muscular work, a sta-

HORIZONTAL CRuSS SECTION OF RESPIRATION CALORIMETER. 

size. The wooden walls are made of 
matched pine covered with sheathing pa­
per. The ollter wall is double, with 
sheathing paper between. The air in the 
spaces, A and C, is dead air, while in the 
spaces, B and D, the air can be kept in 
constant circulation by means of rotary 
fans in boxes outside. It is thus possible  
to regulate the temperature with won d p l'­
ful accuracy, the outer air curren t, D, 
being used for the coarser regulati?n of 
the temperature and the space, B, for 
finer regulations. The walls are provided 
at the right with a glass window and a 
door. At E is a copper cylinder which 
goes through all of the walls and the 
chambers. It is 6 inches in diameter, 
and serves for passing food and other 
materials in and out of the calorimeter 
chamber. Com munication with the sub­
ject in the chamber is rem]ered easy by 
means of a telephone. 

Measurements of the temperatures 

tionary bicycle specially arranged for measuring 
the work is also introduced. Light enters through a 
window, so that the occupant can see to read and 
write. Ventilation is provided by a current of fresh 
air maintained by a pump, specially devised for the 
purpose. This pump not only keeps up a constant cur­
rent of air, but also measures its volume and with­
draws samples regularly and accurately for an analy­
sis. The air is' made to enter the chamber-at the same 
temperature as when it goes out, so that the quantities 
of heat brought in and carried out by this ventilating 
current are the same. Arrangements are provided for 
introducing food and drink into the chamber and for 
removing the excreta, 
and for preventing the 
passage of heat through 
the walls of the appara­
tus. The heat given off 
from the body is car­
ried away by a current 
of cold water which 
passes through a series 
of pipes inside the 
cham ber, being the re­
verse process by which 
houses are heated by 
hot water. In this case 
the radiators become 
absorbers. By regulat­
ing the temperature of 
water current as it en­
ters, and also its rate of 
flo w, it is possible to 
carry away the heat 
just as fast as it is gen­
el'ated and thus main­
tain a constant tem­
perature inside t h e  
chamber. The amount 
of the outgoing water 
and its temperature are 
measured, thus deter­
mining the heat carried 
away. Our large en­
graving is made from a 
photograph of the an­
paratus and does not 
show the pump and the 
a s p i r a t o r s  used for 
moving, measuring, and 
sampling the ventilat-

solution of calcium chloride contained in a tank not 
shown in the engraving. The ventilating current of 
the air before it enters the chamber is passed through 
copper cylinders which are im mersed in brine in this 
tank. The air is cooled to a temperature of from 
_2° to _8° F. At this low temperature nearly all of 
the water is removed from the air, so it enters the 
chamber quite dry. Just before entering the cham­
ber at the right of the glass door it is warmed to the 
temperature of the interior of the chamber. The out­
going air is drawn from the upper left hand corner of 
the rear end of the chamber and then downward and 
out by t he tube shown prominently in our diagram. 

ATWATER AND ROSA'S RESPIRATION CALORIMETER. 

are made in part by mercury ther­
mometers, but mainly by electrical methods. There 
are five electrical thermometers in different parts 
of the chambers, and the measurements are so deli­
cate that even the movements of the person inside, 
such as rising from the chair, reveal themselves to 
the obst;fver outside uy the immediate rise in the 
thermometric reading. The difference between the 
temperature of the copper wall and that of the zinc is 
measured by a system of thermo-electric junctions in 
three and four pairs distributed over the sides, top 
and bottom. The difference of temperature of the two 
walls is made as small as possible by warming or cool­
ing the air in the space, B. On the observer's table is 

a galvanometer and 
s c a l e  W h e a t s t o n e  
bridges, and banks of 
electric lamps, for va­
rying the heating cur­
rents and switches to 
bring the various cir­
cuits into play. In front 
of the table is the re­
cord book for noting 
the observations, which 
are v e r y numerous. 
With the aid of the de­
vices which we have so 
briefly described , the 
experienced operator at 
the observer's table can 
easily control the tem­
perature of the space, 
B, and make it follow 
the variations of the 
interior of the chamber 
very closely. The cur­
rent of cold water which 
passes through the heat 
absorbers inside t h e  
chamber is but gener­
ally little above the 
freezing point, and it is 
arranged to flow at such 
a rate as to absorb and 
carry off the heat as fast 
as it is generated inside 
the apparatus. T h e  
t emperature of the wa­
ter is measured as it 
enters and as it comes 
out. The volume of 
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water is measured automatically by a proper apparatus. 
We have al ready referrd to the meter pump, which 
regulates. measures, and samples the ventilating air 
currents. We have also referred to the cooling ap­
paratus. 

For each experiment, w hich usually occupies several 
days, a diet is selected s uch as has been found by pre­
vious experiments to meet, as nearly as may be, the 
needs of the person under experiment. Most of the 
materials, and specially the meats, are prepared in ad­
vance, and are kept in cans after steril izing, if neces­
sary. In putting up bread for use, the  crust is removed 
and the crumb is cut in small p ieces and likewise 
canned.  '1' he b utter is careful ly weigbed antI put in 
small  cups, and everything else is  done in the  same 
way. Samples of everything are taken for analysis. 
The determi nations made are in general for water, car­
bon, bydrogen, n itrogen, ether extract, ash , and heat 
of combustion. A careful measurement and analysis is 
made of the excretory prod ucts. In the first or pre­
liminary period of  fou r  days these analyses are m ade, 
the data sufficing for a digestion and nitrogen meta­
bolism experiment, and on the evening of the fo urth 
day the s u bject enters the respi ration cham ber, al­
though t h e  actual respiration calorimeter experimeut 
does not begin unti l  seven o'clock on the morning of 
the fifth day. A night's sojourn i n  the apparatus suf­
fices to get the  temperature of t he air i n  the apparatus 
and its content of carbonic acid and water i n  equil ib­
riU Ill , so that accurate measurements may begin with 
the morning of the fifth day an d continue u ntil seven 
o'clock on the morning of the ninth day, thus making 
the duration of  this experiment exactly fou r  days. The 
wan weighs h imself on a small  Fairbanks platform 
scale specially made for the purpose. 

The report of the StOITS Agricultural Experiment 
Station, and also the reports of the Department of 
Agric ulture, are fi l led with most interesting tables giv­
ing the resu lts of the various experiments,  whicb we 
cannot reprod u ce here.  In our SCIENTIFIC AMERICAN 
SUPPLEMENT, Nos. 1210 and 1212, further information 
on food experiments wi l l  be found . 

The fol lowing is a sum mary of the results of certain 
experi ments. The p urpose of the preliminary period 
of four days was to bring the body i nto at least ap­
proxi mate n itrogen and carbon equi l i brium with the 
food and to make the determination of the amounts of 
nutrients absorb ed as nearly aCCUl'atp. as practicable. 
The income and outgo of the nitrogen were d etermined 
d uring this period,  w h ich thus amounted to a diges­
tion and m etabolism experiment. The metabolism of 
nitrogen, carbon, hydrogen and energy was deter­
mined d uring the final period of four days. In one of 
the two experiments t h e  man h;td as l ittle m uscular ex­
ercise as he could well  have with comfort. In the other 
he was engaged i n  quite active muscular exercise. The 
external m uscular work was expended in driving a 
dynamo w hich p rod uced an electric c urrent. The lat­
ter was passed through a resistance coil, and the 
energy was transformed into h eat which was measured 
with that given off from the body. The difference be­
tween the income and outgo of energy as m easured in 
these t wo cases was 3'2 and 1 '1 per cent, and aver­
aged 2 ' 2  per cent. The amount of energy as measured 
was in each case less than t h e  theoretical amount of 
potential energy in  the material consu med. O n  tbe 
whole, the theoretical amounts of energy trans­
formed and t h ose found in the experiments is as 
close as could be expected under the circuUlstances. 
T h e  experiments do not demonstrate completely

' 
the 

conservation of energy in the normal organism. They 
do, however, approach very closely to such demon­
stration. 

The study of huma n nutrit,ion is very important, and 
it is expected that in time, with the aid of the experi­
ence thus far gained, apparatus may be planned for 
experimenting with small animals, as sheep and dogs. 
If in turn this  effort should prove successful, the next 
step will  be to devise apparatus and methods for ex­
periments with larger animals, such as horses, oxen, 
and cows. It  may be asked what i s  the advantage of 
such minute and painstaki n� experiments, w h ich are, 
necessarily, carried out at great expense. There are 
real ly few problems of more i mportance than that of 
nutri tion, eitber as relating to man or animals. A 
better knowledge of these laws with reference to ani­
m als is needed as a foundation for proper understand­
ing of practical problems which tbe farmer has to 
meet in t h e  feeding of his stock. 

The work of Prof. Atwater and his able assistants is 
bein� watched with interest by those who appreciate the 
serious and important nature of economic pr.oblems. 

ACCORDING" to a recent Consular Report, there are 
eigbteen locomotive factories in Germany ; fifteen of 
them bui ld  full-sized locomotives, and three bui ld  en­
gines for light railways, steel works, etc. The total 
output of the factories is  1 ,400 per year. The com­
bined working force is more than 15,000 men. German 
locomotives are exported to nearly every country i n  
Europe, and also t o  some extent t o  Asia, Afl'ica and 
South America. U p  to the present time no locomotive 
from the United States has entered Germany. 

J t itutifit jmttitau. 
®orreeponi)ence. 

U s e  of Scientific T erlns. 

To the Editor of the SCIENTIFIC AMERICAN : 

Is it not a m atter of some surprise that modern scien­
tific writers sti l l  c l ing to the use of obsolete names ? 
Take for instance the term " Carbonic acid , "  or as i t  is 
sometimes written, " Carbonic acid gas," for the com­
pound now more properly designated as carbon-diox­
ide, whose symbol is CO. .  C hemists have entirely 
d iscarded the use of the former names as being inac­
curate, and now apply only the latter. T here is, of 
course, another com pound formed by the union of car­
bon-dioxide and water, which is the true carbon ic acid. 
Its symbol is H.CO..  While d i fficult or perhaps im­
possible to isolate on account of its extreme instabi l ity. 
it is  as positively known to be an acid as nitric acid or 
sulph ul' ic acid, s ince from it are formed the p rimary 
and secondary carbonates of the metals represented by 
M H CO. and M.CO • .  

Authors of late texts in chemistry all recognize this  
i m portant distinction ; but such writers as Gage, Hop­
kil lS ,  Carhart, C h ute and others, i n  their works on 
p h ysics, and Tarr, i n  his otherwise adm i rable text o n  
elementary geology, d o  n o t  see m to h a v e  paid much 
attention to  it .  Some ,  or it may be a l l ,  of them recog­
nize the  modern name carbon-dioxide, but they still 
c l ing tenaciously to the use of the old.  

Would it not be better for all  scien tific men " to mind 
the same thing " and be stl'ictly accurate ? Science is 
nothing if not truth. W. B.  BONNELL. 

Wesleyan College, Macon, Ga. , July  11, 1899. 

.·rotect io n Agaln!!t El ectric Sto rlD!!. 

To the Editor of the SCIENTIFIC AMERICAN : 
At the present time there seems to be much said 

about torn adoes, or e lectrical storms, and their great 
destructiveness, and as I have given considerable 
thought to this subject for many years past, I believe 
that much can be done to lessen their d isastrous ef­
fects. 

As long ago as 1855 I began the study .of atmospheric 
phenomena, and st udied in various ways the atmo­
spheric currents, electric and otherwise, for a number 
of years, wit.h the view of establishing a weather 
bureau. 

In  the year above referred to, I was i n  Minnesota and 
observed one of these electrical storms in  operation ; it 
was on the west of the Mississippi River, and had evi­
dently come from a long' d istance. It passed through 
a primitive forest of i lllmense gro wth j ust before reach­
ing the river, and every tree, for nearly 1 , 000 feet wide 
and as .far as I could see, was leveled to the ground as 
completely and evenly as though felled by the wood­
man's ax. I also noticed that this  storm did not cross 
the Mississ ippi ,  but when it  reached the stream it dis­
appeared, the t i mber on the other side of the river not 
being d isturbed at all. 

I n  my stud ies since that time I h ave been more and 
more con vinced that whenever these electrical storms 
reach large bodies of water they become dissipated­
the electric current being taken up in  the water. I 
have known small streams to be entirely dried up, and 
the water taken from them, w hen tbe w ater was not 
in sufficient amount to take up the current. 

Observation from that day to this has led me to con­
clude that partial, if  not full , protection to cities an d 
towns can be obtained by the erection on the west and 
southwest of large copper or other metal cond uctors, 
strung upon steel or iron poles, and at intervals sunk 
deep into the earth-where water can be reacbed­
these heavy electric cond uctors preferably of copper. 
When an electrical storm strikes these conductors, it 
will be taken up, as is often the ,.9ase in telegraph lines, 
where I h ave known dozens of poles to be torn to 
pieces by one flash of l ightning, while if made of steel 
and occasional ly  connected deep into the earth with 
water, the current would have been carried away and 
the damage averted. 

Another and perhaps more effective method of carry­
ing off these great bodies of electric cu rrents contained 
in what is  known as " w hirlwinds, " which form tbe 
worst kind of cyclones, would be to bond the rails of 
rail ways with copper-tbe sallie as e lectric railways 
for return currents-and occasionally sinking h u ndreds 
of feet into the earth (if n eed be to reach water) large 
coppflr or other metal conductors. This could easily 
be done without inj ury to a rai l way, perbaps at the 
flxpense of tbe county or State. The rai l ways running 
in  a line nearly north and south wo uld be the most 
likely to absorb these currents, as nearly al l tornadoes 
CQme from either the west or southwest, and ",here 
crossing th ese l ines would be absorbed and conducted 
si lently and harmlessly into the earth. Scarcely any 
railway extends very long distances without 'rossing 
either bodies of water or points w here water can be 
reached ; and if  the conductors from well -bonded rails 
reach water, even many m iles from the point where an 
electric storm strikes, it  would be absorbed and carried 
to that point ; but the more frequ ently water CQuid be 
reached, the more effecti ve would be tbis m ethod of 
carrying away s urplus electricity causing these storms. 
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It will be noted that this is on ly on the principle of 

the lightning rod-too many of which are defectively 
instal led. 

In this connection it  will be understood that it  is j ust 
as important to sink large cond uctors deep into the 
earth along the line of rai l ways or otber m etal used as 
an electric conductor, in order to reach moisture. 
otherwise such bon ding would not convert the rai l way 
into a safety guard any more than the ord inary electric 
road of to-day, which seldom has and does not so 
much need deep ground connections. 

Pasadena, Cal . ,  Ju ly  7, 1899. T. �. C. LOWE. 

THE PEARL-BUTTON IN DUSTRY OF THE 
MISSISSIPPI RIVER. 

BY HUGH M. SMITH. 
The busi ness of making buttons from the shells of 

our native fresh water m ussels is of quite recent origin,  
but h as already reached comparati vely large propor­
tions and seems destined to have further growth. T h e  
fea r is entertained,  however, that, through indiscri mi­
nate fishing methods, the supply of mussels  may be so 
seriously red uced that the continuance of the industry 
may be im peri led. 'rhe possibility of the early ex­
haustion of the m u ssel beds i n  that part of the Missis­
s ippi  River wb ich is in Iowa and Il liuois led a number 
of i nterested persons to request the United States F ish 
Commission to l llake an investigation of the subject, 
as that is the section in which the business is more ex­
tensive and h as been longest established. A com pre­
hensive report* on the i ndustry which has been p re­
pared by the writer is  about to be published by t he 
Commission. 

T h e  manufacture of buttons from the shells of nati ve 
fresh water mussels began in the United States in 1891, 
the inauguration of the business being made possible 
by the high d uty on imported b uttons imposed by the 
tariff bi l l  of 1890. The first person to en gage in  this 
business was Mr. J. F. Boepple, who had f.or many 
years been s imilarly engaged in  Hamburg, Germany. 
O n  account of an abundance of suitable mussels i n  its 
vicinity,  Muscatine, la. , was selected as the site of the 
first factory and has now become the leading center. 
Other towns on the Mississippi and its tributaries from 
time to time establ ished works, until  in 1898 there were 
twenty-one communities in Iowa and Il l inois in  which 
buttons were made. A remarkable development of t h e  
business occurred in 1898, no less than thirty-six fac · 
tories being establ ished during the first six months of  
that  year. B utton making has now become one of the 
p rincipal b usi nesses along a section of the Mississippi 
nearly 200 mi les i n  length bet ween Fort Madison, Ia. , 
and Sab ula, la. It gives e m ployment to large n umbers 
of  people at what are considered good wages for such 
labor. I t  also eupports a ,'ery important fisbery, at 
which Ulany h U ll!lred persons make a l i ving. Another 
important feature of t he M ississi ppi  Ri ver button in­
d UEitry is the transformat ion  of  a h i t.h erto useless pro­
d uct into a valuable com l llodity, which is placed on the 
markets at reasonable pr ices. 

T h ere are about 400 spec ies of mussels  found in the 
Mississippi River and its tributaries, b u t  com paratively 
few are now uti l ized in  or are adapted to button mak­
ing. The requirements of a shel l ,  fl'O lIl the button 
maker's stand point, are sufficient thickness, a u n iform 
color .of the surface and various strata of th e shel l ,  and 
a degree of toughness that w i l l  w ithstan d the neces­
sary treatment without cracking- or splitting. Thin­
shel led lIIussels are absolutely useless for button mak­
ing. Even i f  originally as t h ick as a button,  the neces­
sary grinding and polishing reduce them to mere 
wafers. The preferred color is wbite, but cream-colored 
shells are also employed . Shells with pink,  purple, 

yellow, or sahnon-colored nacre are not suitable, as the 
color fades with age and is apt to be not uniform. 

Certain she l l s  that satisfactori ly  com bille thickness 

and color are neve rtheless useless, because they are 

soft or brittle and break easily during manufacture. 
Coincident witb the establish ment of tbe button i n­

d ustry in Iowa and I l l inois, there has arisen a new pop­
u l a r  nomenclature for the m ussels or " clams " util i zed. 
The names applied by the fishermen and manufacturers 
have some reference to the color or sbape of the shells. 
Originally quite local, they are now generally applied 
throughout the whole stretch of the river in  w hich fish­
ing is done. 

By far the most i mportant species of mussel used in 
button makin g  is  the " niggerh ead."  It  has the gen­
eral sbape of the quahog or round clam, and is charac­
terized by a very th ick and h eavy sbel l ,  w i t h  a black 
or dark brown outside skin and a glistening wbite in­
terior, the latter color being uniform throu�h tbe thick­
ness of the sbel l .  It is of  relatively small  size, the max­
i m u m  being only 4� or 5 inches for the greatest out­
side diameter, and the average about 3 i n ches. It is 
often found i n  i mmense beds, preferring muddy sand 
and muddy gravel bottom. but also frequenting sandy 
bottom. Abou t  a dozen other species are uti lized. T h e  
principal , i n  t h e  vernacular o f  t h e  region, are the 
" sand shell, l '  the " mucket," the " deerhorn, "  the 
. .  butterfly, " the " bluepoint, " and the " pocketbook. " 

" The Mussel Fishery and Pearl-button Industry of the Mississippi River. 
Bnlletfn of th� United State� Fish Commission. 1898. 26 pages, tU plates, 
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O wing to the comparatively shoal water in which 

mussels are found,  they m ay be gathered with les� diffi­
culty than is ordinarily encountered i n  taking shellfish. 
Furthermore, the shoaln ess of the Mississippi makes 
every part of it accessible to the fishermen and. ren­
ders the exhaustion of the beds more certain,  speedy 
and complete. 

Mussels are obtained with various kinds of appara tus. 
T hose which have been or are now in use are the hand 
rake, the tongs, the rake hauled by means of a wind­
lass. the dredge operated by steam , and the bar with 
hooks. The l ast n amed, a very ingenious contrh'ance, 
came into use in 1897 and has largel y  su perseded other 
appl iances. It consists of a circular iron bar, 6 to 8 feet 
long, with from thirty to fifty ·four pronged wire hooks 
attached at regular intervals i n  strings of t wo or three 
hooks. This apparatus, which is used from a small boat 
and is hau led over the bottom by means of a rope. de­
pends for its action on the habits of the Ill ussels. '1'hey 
rest on the bottom ,  or partly buried in the mud or 
sand ,  with the free margi n of their  shel ls  turned u p  

,ream and with their shells separated t o  ad lll i t  the 
water, laden with oxygen and food. When touched 
they q u ickly clobe their shells, and if  a foreign body is  
interposed between the vah'es, i t  i s  t ightly grasped and 
retai ned.  Anyone who has not witnessed the  use of 
th is apparatus can scarce ly  realize how remarkably ef­
fective i t  is. O ften when the m u ssels are abundant, 
a lmost every p rong wil l  have a mussel on it, and t wo or 
th ree are sometimes cau g h t  on one prong. When the 
beds of  IlIussels are compact, one man can take 800 to 
1 , 000 pounds of " n i ggerheads " i n  a d ay, and a case is  
reported w here 2, 200 pounds were obtained by one m an 
i ll ten hou rs. The average d ai l y  cat ch at present, 
however, is probabl y not over 500 pounds. 

After sufficient ice forms on the river, there is con­
sidera b l e  mussel fish i n g  through the ice with " shoul­
der rakes" a n d  " scissor rakes ."  For the use of these 
appliances, u n der such circuIllstances, a hole two to six 
feet sq uare is cut through the ice. 

'fh roughout the river section mentioned, m u s�els are 
fou n d  in varyi n g  abundance. T h e  n atural tendency 
o f  SOll l e of the  species i s  to form more or less  dense 
beds, w h i l e  others seem to be generally rlistr ibuterl. 
Considered as a whole, this part of the Mississi ppi  
River  is u n doubtedly one of  the most favored sections 
o f  the U nited States. as regards abundan ce and vari­
ety of m ussels adapted for buttons. The mussel beds 
are sometimes of great length, although usual ly  q uite 
n arrow. One of the most prod uctive beds was discov­
ered n ear New Boston, 1 1 1 . ,  a few years ago. It was 
about 1� m iles long and GO rod8 wide, with t h e  shel ls  
very th ickly disposed. I t  is reported that ful ly 10,000 
tons of shells. chiefly " niggerheads" and " m uckets, " 
with a few " sand shells, " were taken therefrom during 
t il e past three years. The n umber of m ussels repre­
sen ted by th i s  enormous quantity was probably not less 
than 100, 000. 000. On.some'grounds, practically all of the  
Ill ussels are of one s{:ecies, whi le  on others several 
species may be m ixed i n  varying q u antities. The 
largest and most compact beds are formed of " nigger­
h eads" and " In uckets ."  

I t  is estimated that i n  1898 about 1 , 000 persons were 
en gl1ged i n  taking m ussels to sel l to the button manu­
fac t u rers along the Mississip pi River, between Fort 
Madison, la. , and Sabula, la. 

The factories at which buttons are made are, as a 
ru le, specially constructed t wo-story brick b u i l dings, of 
cons iderable size, having a cost value of $5, 000 to $30,000, 
which su rn inc ludes lan d ,  bui ldings, machinery, and 
ge; 18ral equi pment. A fe w of them occupy parts of 
mil ls  or machine sh ops. Some of the plants, at which 
only blan ks are sawed, are also i n  special brick or 
wood en bui ldings, but most of the " saw works" are in 
conn ection w ith machi n e  shops or i n  im provised o ut­
bui ld ings of private residences, some of the smaller 
ones bei n g  in s imple sheds. A single room is sufficient 
for the mere sawing of the rough blanks, but the vari­
ous steps in the manufacture of the com plete b uttons 
n ecessitate a n umber of rooms and make the factory a 
rat h er elaborate establishment, with the heavier ma­
c h i n ery and rougher work on the first floor, and the 
d ifferen t  fi n ishing processes on the upper floor. '1' he 
daily capacity of the largest factories is  700 to 1, 000 
gross of fi n ished buttons,  

The essential work at all  the  factories is done by 
Illachinery. At all the larger and Illany of the smaller 
establishmen ts, steam or e lectricity is em ployed ; some 
obtain their electri c  power from the city electric plant, 
SOUle  have ind ependent dynamos. some hltve steam en­
gines, and some use the power of adjoin ing mach ine 
shops or mi l ls. A gasol i n e  engine, of two or three horse 
power, furnishes the motive power for the saws at seve­
ral of the small works, and foot power is  also employed 
i n  a few places. 

Preparatory to bei n g  used, the mussel shel ls, as 
purchased from the fishermen, are sorted i n to sizes. 
Another prelim i n ary step is  the soaki ng of the sorted 
shel ls  in barrels of fresh water for t hree to six days to 
render them less brittle .  E ven when only a few hours 
out of the  river t h e  shel ls  become dry and brittle, and 
crum ble or split under the saw. 

The n ext step is the cutting or sawing of the rough 

blanks. The shells are usually held with s pecial pliers 
w h i le being cut ; these grasp the circumference of th e 
shell  and enable cutters to retain it fast while hold ing 
the she l l  at  right angles to  saw. Some sawyers have the  
hand gloved or mittened, and use  no pliers or pincers. 
At the more extensive plants a tl.ne jet of water plays 
on the shell, as the saw revolves, in order to prevent 
the formation of dust and to keep the shell  cool. The 
dust is very irritating to the respiratory passages and 
eyes of the cutters, and at some of the factories the 
dust is d rawn into a tube by a current of air. The 
cutters i n  the smal l er works often eover the mouth and 
nose with a cloth . 

The saws are of flat steel strips about two inches 
wide, and of various lengths corresponding to the sizes 
of the buttons. These strips, after being provided 
with fine teeth along one of the sides, are accurately 
bent into a cyl indrical forlll and fitted i nto heavy iron 
holders ; the latter are adj usted to a lathe in which 
they revol l'e o n  a horizontal axis. As the blanks are 
cut they pass back into the saw and holder and drop 
i nto a box beneath the saw. 

'1'he n ext step is the dressing or grin ding of the back 
of the blank, to remove the ski n and make an even 
surface. To accomplish this, each blall k  has to be 
held with the finger  against a revolving emery wheel.  

Turning or facing is the next step. This. wh ich is  
similar to the preceding, gives to the front of the b ut­
ton its form, i n cluding the central depression. This  i s  
fol lowed by t h e  drill i n g  of two or fou r  holes for t h e  
thread. 

The button is now complete, with the exception of 
the polish i n g  process. This bri n gs out the natural 
l uster which has been lost in gri nding and which gives 
to these b uttons their ch ief value.  The buttons are 
p laced i n  mass i n  large wooden kegs , known as tUIll­
biers, in w hich they are subj ected to the action of a 
chem i cal fl u i d  at the same t i lll e that the  tumblers are 
revolving on a horizontal shaft. By Illutual contact, 
combined with the effect of the fluid ,  the buttons be­
come h i gh ly l ustrou s, while the fluid is churned into a 
milky froth .  After being" washed and dried, the but­
tons go to room s where they are sorted into sizes and 
grades of q uality, and then sewed on cards and packed 
in pasteboard boxes. 

In all branches of the button ind ustry a gross is con­
sidered as consisting of 14 dozen, in order to make a l ­
lowance for the imperfect or defective buttons th at are 
liable to be produced at every stage of the business 
from the cutting of the rough hlanks to the sewing of 
the finished buttons on cards. The unit of m easure of 
the size of b uttons is the l ine, which is  one- fortieth of 
an inch ,  The buttons manufactu red on the Mississi ppi 
are from 12  to 45 l ines in diameter. 'l'he largest but­
tons (40 to 45 l ines) are made from " n iggerh eads. " 
Following are the q u an tities of various-sized blanks 
that lllay be cut from 100 pounds  of average-sized 
" niggerhead s " :  16-line, 28 to 34 gross ; 18- l i ne, 30 to 32 
gross ; 20-1 ine, 24 to 29 gross ; 22-Iine, 15  to 20 gross ; 24-
line, 12  to 15 gross. 

A large n u m  ber of persons are employed at the but­
ton factories at wages generally regarded as good. 
Besides men, who have the more arduous and im­
portant d uties, m an y  boys and girls are given employ­
ment. At factories in  w hich fin ished buttons are 
made, from 30 to u p ward of 200 peopl e are em ployed, 
the males and females being in ahout equal n n rnbers. 
The factories which simply produce the " rough 
blanks" employ only males, the n n rn her of w h om 
averages only 14, The total n u m ber of factory em­
ployes in 1 898 was about 1 , 450, to wholll the amount 
paid in wages was approximatel y $260, 000. 

It was apparent in 1898 that the button industry was 
being overdone by the establ ishment of n umerous 
small factories at which rough blanks were sawed. 
Many persons engaged in the business without proper 
equipment or experience, and the very short life of 
some of the factories shows that the remarkable in­
crease i n  the  business in 1898 was not a healthy growth. 
Some of the output was not of standard q uality, and 
a general lowering of prices was a result. 

The prices received for rough blanks range from 1 0  
t0 20 cents a gross, depending on size and q u ality. T h e  
prices correspond rat her closely w i t h  t h e  sizes, a n  
18-l i n e  blank. f o r  in stance, bringing 1 8  cents a gross ; 
but as a rule the prices are less than the figures repre' 
senting the s izes of the blan ks, bei ng 1 to 3 ee!lts 
" un der the l i n e. "  The average size of the rough 
blan ks is 18 or 20 l i nes, and the average val u e  per gross 
is 16 or 18 cents. The wholesale prires recei ved for the  
finished buttons h ave been a l i tt le  over  double those 
of the rough blanks of the same sizes, or about 40 cents 
a gross. 

T he quantity of mussels uti lized in b utton-mak i n g  
in 1898 w a s  about 7, 000 tons, having a cost value o f  
$72, 000. The man ufactured output consisted o f  about 
2, 250, 000 gross of buttons and rough blanks,  with a 
market value of more than $500, 000. 

Although the mussel fishery is u n der ten years old, 
and i n  most places began within the past t wo or three 
years, i t  h as already h ad a pl"Onounced influence on 
the productivity of the m ussel beds  and bids  fair to  
lead t o  serious consequences t o  t h e  capital invested i n  

the button industry. Throughout this stretch of river, 
wherever fishing has been at all regular or acti ve, there 
has been a more or less marked reduction in the abun­
dance of mussels of all  kinds ut i l i zed in making buttons 
and in some localit.ies the depletion of the grounds has 
been almost complete. The many persons financial l y  
i nterested are very desirous that appropriate measures 
be taken to insure the existence of a substantial busi ­
ne5S of this kind.  Suspension of the i ndustry-which  
is not  a remote contingency--would prove a calamity 
to many comm unit ies. 

The history of the fishery up to this time shows the 
disregard for the future which has come to be regarded 
as characteristic of fishermen. The decrease in the 
m ussel supply has been brought about by several 
practices, chief of which is the activity of fishing oper­
ations.  Not only have large quanti ties of Ill ussels been 
taken from the beds at one t ime, but the fishing has 
been so i ncessant that no opport u n i ty h as been afford­
ed the beds to recu perate. The shoal ness of the water 
has made it  possible to thoroughly scour  al most every 
foot of ground.  The failure of the fishermen to sns­
pend their operations immediately prior to and during 
the spawn i n g  season of the p" inci pal species of m ussels 
has undou bted l y  had a serious effect on the su pply. 

Not the least inj urious feature of the fishery is the 
gathering of small mussels for market and the i nci­
dental destruction of small she l ls  that are not u t ifized, 
b u t  left on the banks or the ice to d i e. 

The testimony of the button manufacturers, and the 
evidence afforded by their shell heaps, indicate that 
there are comparatively large q uantities of immature 
lll ussels taken. This practice depends to some extent on 
the depletion of the grounds of the larger mus;;els, ne­
cessi tating the gatheri ng of the smaller ones to make a 
fair catch , but also on the indiffe rence of the fisher­
men to the great inj ury thus done the mussel snpply. 
The man ufactu rers are, of conrse, equal l y  indiscreet 
i n  conti n u i n g to purch ase lots of small shells, and a fe w  
of t h e m  refuse to d o  s o ,  but it  is  generally n o t  feasible 
to exclude the s lllal l shells m ixed with the larger ones. 

T h e  effects of natural enemies and p h ysical agen­
cies on the m u ssel supply  become more i mportant 
when combined with the fishing operations. Animals 
which are known to prey on the mussels are IIl uskrats, 
m inks. raccoons, and hogs, the first and last being 
especially destructive. The freshets to which  the 
Mississippi is period ical l y  s ubject undou btedly do great 
damage to the m ussel beds, burying them u nder sand 
and mud. Sh i fting sand-bars are also known to cover 
u p  beds. The fishermen someti mes find extensive beds 
of dead shells which appear to h ave been recently u n ­
covered by t h e  Clll"l"ent. D u ring freshets, w h e n  the 
stream finds new chan nels, many m usse ls  are carried 
from their beds and left dry when the water subsides. 
Droughts also are l iable to expose mussel beds and 
caUbe IIluch destruction. However, pollution of the 
water b y  refuse from cities and man u facturing estab­
l ishments is perhaps the most �erious menace to the 
mussel beds, next to the operations of the fishermen. 
Certain kinds of refuse are very inj u rious and are cap­
able of kil l ing practically every m u ssel with which 
they come i n  contact. 

If, therefore, the button industry of the MissiSSippi 
is to be maintained, i t  seems essential that the States 
i n terested should promptly take joint  action to pre­
vent the gat hering of small  Illussels, to give some pro­
tection to the princi pal mussels im mediately prior to 
and during the s pawning season, and t o  proh ibit  the 
running of factory and other refuse on the mussel 
beds. 

... · e  . •  

llI e l ting Babbitt llIetal. 

I n  many shops i t  is  customary to melt babbitt metal 
in t h e  s mith's forge-- -a very wasteful and vicious 
m et hod, when it is considered that the  forge gives too 
intense a heat for properly melt i n g  babbitt, and that 
babbitt metal inj ures the worki ng of the forge when­
ever any of the metal finds its way into an d remains i n  
t h e  tuyere. Lead there wil l  effectually p revent the 
welding of iron as long as it is exposed to the action of 
the vapor of the lead. A much better way, and a 
cheaper one, is to rig up a little gas bench for the melt­
i n g  of s lllall lots of babbitt. When a quantity of it is 
to be hand led, a furnace simi lar to that used for melt· · 
ing out-and melt ing in, too-th e  l ining of axle and 
m otor boxes wi l l  do. But the gas bench is made of 
one or two h eavy gas burners simi lar to t hose used i n  
kitchens for cooking. They are placed i n  an iron 
bench, and proper iron bearers rigged for holding the  
ladles in place. 'Vith this rig the h eat can b e  regulated 
at wil l ,  and there is  no danger of melting out the bot­
tom of t h e  ladle before the workman i� aware it is even 
red hot and before the babbitt  is  fai rly warmed throu gh. 
-J ames Francis i n  S treet Rail way Journal.  

AT the State camp, Peekski l l ,  N.  Y., it is stated that 
light portable furnaces in  which al most any substance 
can be cremated i n  a few seconds wil l be tried, in stead 
of latrines. No sin ks wi I I  be d ug. It is tho u gh t  that 
if the experiment is successful ,  it w i I I  revol ution ize 
mil itary camps and obviate the outbreaks of typhoid 
fever which are so prevalent in military camps, 
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THE SUBMARINE VESSEL " LA FRANCE." 

Trials have j ust been made at C herbonrg of a new 
submarine workshop christened " La France " and 
constructed after plans by M. Piatti. This apparatus, 
after being put in order and ballasted, was floated out 
of the dry dock in which our engraving represents it, 
and was towed outside of the roadstead 
by the " Vil le  de Cherbonrg, " which had 
on board several representatives of the 
Benjel Company. The trials were per­
fectly suc �essful. The boat descended 
three times to a depth of a h undred feet, 
and each time remained submerged for 
at least an hour. On the first occasion, 
M. Piatti had a blacksmith as his com­
panion. Some of the representatives of 
the company afterward descended and 
fonnd that the apparatus operated per­
fectly and offered every security. The 
" La France " was afterward towed to 
the wreck of the " Compeador, " a steamer 
that lies sunk at a depth of from 160 to 
200 feet. 

For the above particulars and the en­
graving, we are indebted tJ L'I1lustra­
tion. 

• • • 
Submarine Photographs. 

At a recent meeting of the Academy of 
Sciences, M. Louis Boutan, who is con­
nected with the Arago laboratory at 
Banyuls on the seacoast, presented a 
series of instantaneous s ubmarine photo­
graphs, taken with a camera 18 X 24 
centimeters, having an anastigmatic ob­
jective and arranged to be operated 
u n ller  w ater. These plates have been 
obtained on a clear day when the s u n  
was h i gh in the horizon,  and the results 
are very good ; in several plates are 
clearly perceived bands of fish which 
have been taken at a distance of 1 '50 to 2 
m eters from the objective, the camera 
being immersed to a depth of 3 meters. 
In order to form a background, a wh ite 
screen was let down, before which bait 
was thrown in order to attract the fish 
into the field of the camera. This, how-
ever, is not indispensable, as on certain of the plates 
the fish are easily distinguished against the sandy 
bottom, and a diver placed against a background of 
seaweed, at a depth of 3 meters and a distance of 4 
meters from the camera, gave a very good image. M. 
Boutan estimates that it  is possible to take good in­
stantaneous plates at a depth of 7 to 8 meters when the 
weather is favorable. 

• • • •  
THREE ·POUNDER SEMI-AUTOMATIC GUN. 

The gun shown in the accompanying illustration 
forms part of the m iscellaneous assortment of war ma­
terial which was purchased in England in the early 
part of last year, when hostilities were t hreatening. 
It will be remembered that a government agent was 
dispatched in haste to buy up 
everything in sight in the way 
of ships, guns, and ammunition 
that would be suitable for our 
necessities, and it will  also be 
remembered that the amount of 
purchasable material was sur­
prisingly small. It had been 
popularly supposed that with 
the great financial resources 
possessed by this country we 
should be able at the approach 
of war to greatly strengthen our 
naval and military equipment 
at short notice. O ur late ex­
perience has dispelled this illu­
sion ; fOl' we found that other 
nations were very loth to part 
with ships and guns which, in 
the unsettled and threatening 
state of affairs, might be sorely 
needed by themselves. We were 
only able to purchase one com­
pleted modern cruiser, the " New 
O rleans," an out-of·date gun­
boat, the " Topeka, " and a few 
rapid-fire rifles and machine 
gnns of various patterns and 
sizes. 

'rhe semi·automatic gun, here­
with i l lustrated, is  one of four 
which were secured from the 
Jlfaxim-Vickers Company. It is 
a gun which in the rapidity of its 
fire comes mid way between the ordinary rapid·fire type 
of gun, of which the 6-pounder that did such good work 
in the late war is  the most familiar to the American 
people, and the fully automatic gun, as represented 
by the Maxim i- pounder, one hundred of which have 
just be�n' finished for our navy at the Washington 

J t ieutifit �tUttitau. 
gun-shops. In the simple rapid-fire gun the three 
operations of opening the breech, inserting the cart­
ridge, and closing the breech are done by hand. In 
the semi-automatic gun the opening and closing of the 
breech is done automatically, the only manual opera­
tion being the insertion of the cartridge, while in the 

THE SUBMARINE VESSEL " LA FRANCE." 

fully automatic t ype the opening of the breech, inser­
tion of the cartrid ge, extraction of the cartridge, and 
clOSing of the breech are carried on automatically and 
continuously by the gun itself as long as there is a feed 
of cartridges in the belt or hopper. 

In the semi- automatic gun the first opening of the 
breech is done by hand, by pressing down the lever 
whlch is attached at the right hand side of the breech. 
When the gun is  fired a portion of the powder gases 
enters a small cylinder, aud, acting on a piston, serves 
to throw down the breech-block an d eject the empty 
cartridge case. 'fhe act of pushing in a fresh cartridge 
disengages the breech-block, which is at once closed by 
a spring. The gain in time occurs through the sub­
stitution of automatic for manual closing and opening 

THREE-POUNDER SEMI-AUTOMATIC MAXIM GUN. 

of the breech. It is not likely that this type of gun 
will be introduced on our battleships, for it  is consid­
ered that the i ncreased complication of the breech 
mechanism and the greater risk of disablement more 
than offset the greater rapi dity of fire. Moreover, 
the gain in rapidity is not so great as might be sup-

AUGUST 5, 1 899. 
posed, for the speed of fire is determined by the ra­
pidity with which the gun can be sighted, and as 
the loading in the case of the simple rapid-firer, has 
to wait on the sighting, it  is not clear that any ad­
vantage is gained by the semi-automatic principle 
except in special emergency. 

I t has been suggested that, in view of 
the greater carrying power of the 3-
pounder, it would be a better weapon to 
Illo unt in the tops of our warships, and 
in this connection it is poin ted out that 
very few hits were scored by the 1-
pounders in the battle of Santiago. As 
a matter of fact, however, the 3-pounder, 
w hich weighs 1 , 440 pounds com plete, and 
its saddle and stand, is too heavy and too 
cum bersome a weapon for the tops. It 
has also been suggested that, on account 
of its  high velocity, rapidity of fire, and 
carrying power, the  3-pounder should re­
place the  6 -pounders on the superstruc­
ture and bridges. This  is not desirable, 
and indeed would be a step backward, 
for the tendency to-day i s  to greatly in· 
crease the weight of the second ary arma­
ment. In the British and Russian navies 
the 6-pounder has given place to the 12-
pounder 3-inch gun, and it  is probablfl 
that if a change is made on our ships it 
will be froUl 6-pounders to 12-pounders. 
The 12-pounder is a very formidable 
weapon at any of the ranges at which a 
naval fight is likely to take place. 

I • •  
The " K aaba " a n d  t h e  Holy Carpet. 

The " holy carpet," which has just been 
captured by the Bedouins while on its 
way from Cairo to- the great mosque at 
Mecca, is really a covering for the " Kaa­
ba, " or " House of the Sacred Black 
Stone," that stands in the courtyard of 
the mosque. The " Kaaba, " which is 
Arabic for cube house, is an oblong, mas­
s ive structure built of fine gray granite, 
with a flat roof, and has the appearance of 
a perfect cube ; hence its name. The only 
duor is  on the north side ; it is a:bout 
seven feet from the ground and is 

coated with silver. The Moslems believe that the 
orh�inal Kaaba was built in heaven two thou�and 
years before the creation of the world, and that at 
the command of the Almighty, angels walked 
around it in adoration. Furthermore,

' they said 
that Adam built the first Kaaba on earth, on its 
present site, directly under the one in heaven. His 
sons repaired it, and Abraham rebuilt it after the 
Deluge . .  He needed a stone to fix in the corner, so he 
sent Ishmael out for one. T h e  lad met the Angel 
Gabriel, who gave him the famous " black stone," 
which Moslems believe was once white but has become 
black on account of human sins. Long before the 
timfl of Mahomet, the Kaaba was a place of worsh ip 
for the idolatrous Arabs, and ill it they had no less 

than three hundred and sixty 
idols, one for each day of the 
Arabian year. 'fhe Arabs are 
naturally a most superstitious 
race, and when Mahomet found,  
after destroying the idols, that 
the custom of worshiping and 
making pilgrimages was not 
likely to cease, like a wise m an 
he grafted its worship on to his 
own " ism, "  and now the pious 
Mussulmans still continue to 
make pilgrimages from all parts 
of the world to the shrine of the 
old Arabs. The " holy carpet " 
is the covering of the Kaaba and 
i s  renewed annually, and is 
made at the expense of the 
Egyptian government, and is 
forwarded to them with great 
ceremonies. This year, while be· 
ing sent from Cairo to the great 
mosque at Mecca, it was captur­
ed by the Bedouins, who are 
holding it for a ransom of $3,000. 
It is made of eight pieces and the 
material is  of coarse, b lack da­
mask. 

• •• 

THE Dominion government 
telegraph line is  now com pleted 
to Five Fingers, and is  progress­
ing so rapidly that it is believed 
that messages can be sent over 

the line to Dawson City by the  middle of September. 
It is thought that a cable w ill be laid froll! Vancouver, 
B. C. , to Skagway, Alaska, to connect with the new 
telegraph line. London capital ists desire the cable in  
order that the mining market may be in telegraphic 
communication with the gold fields. 
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A SUBTERRANEAN INDUSTRIAL PLANT.  

In 1893, believing t h e  time to be ripe for a demon­

stration of the practical operation of socialislll, so far 
as it can be demonstrated in an isolated community, a 
paper publ ished at Greensburg, Indiana, agitated the 
fon ndi  ng of a co-operati ve village or colony on 
t h e " Bellamy " principle, and the following 
�eason 1 , 000 acres of land were selected near 
'rennessee City, TenrL ,  as a site for a tow n. 
'rhe land was covered with a fair quality of 
oak t i m ber. The first lllembers of the Rus · 
k i n  Co-operative Association reached their 
new horne on June 29, 1894, and the first 
thing which was done was to h ouse - their 
printing presses, w h i c h  were to help in dis­

semin ating information reg'll.rd ing the new 
cOlll mn n i ty . 

As soon as the prin ting office build ing was 
finished and well s  were dug, the pioneers 
commenced operations on their own land 
and the first houses were begu n.  By July, 
1895, twenty-five 01' th i rty hou ses wel'e erect­
ed and a common d i n i n g  room w as estab­
lished where all could live much cheaper by 
eating collectively . A saw-mil l  was built ,  
wagons, teams, etc. , were purchased, a store 
was bui lt  and stocked and affairs went on 
s llloothly' u ntil February, 1 896, when a more attractive 
and prod uctive location was secured, foul' and a half 
mi les north of the old site. I n  1 897 the association 
moved to the new location,  a building 50 X 100 feet 
having been erected for a printing estllbl i�hment and 
for a COltJ l tJon  dining room. 'rhe result� 
of their labors for the next three years 
were relIlarkable. The association built 
forty dwel l i ngs, four large buildings, and 
began se veral ind  ustries. E x  c e l l  e n  t 
schools teaching lllusic, drawing, and 
painti n g  were establ ished,  and a number 
of i n d u stries were cal'l'ied on, so that on 
January 1 ,  1898, the gross assets amount­
ed to over $78, 000. The total n u mber of 
acres the association owns or has the use 
of is 1 , 789. Me III bel's are received upon 
the payment of $500 i n  cash, and they 
are thereupon furnished with a separate 
home, but m embers can take their meals 
in the dinin g hall  if  desired. School priv­

ileges, houses, medical attendance, tnedi­
cine, laundry, and shoe mending are fur­
nished without charge by the a�sociation, 
which does not pay wages, but gives a 
main tenance fee to all members and mem­
bers of their families. On taking posses­
sion of his horne, a member begins to 
beautify it, Imowing there is no danger 
of the landlord or mortgage holder ab­
sorbing the fruits of h is  labor. 

The caves which are used by the colon­
ists for canning and other i ndustries are 
very interestin g and are show n  in our 
engravings. The Grand Cave and the 
S talactite Cave are about a quarter of a mi le distant. 
In the rear of the Grand Ca,"e there is a lake of pure 
water corning ffOm an unknown source. This abun­
d ant supply of water is conducted by a flume to a sys­
tem of pipes and is forced by w ater power and steam 

ENTRANCE TO THE GRAND CAVE. 

� t itn t i f i t  �mtritan. 
p umps t o  a reservoi r 183 feet above, where there i s  a 
Portland cement cistern holding 1 , 300 barrels  ot water . 

T wo hundred yards to the rear of the Grand Cave a 
low passage leads to another chamber much larger ; 
this forms the begi nning of a series of cham bel'S reachf'd 

THE GRAND CAVE AND LAKE . 

throu gh sma l l  passages that have been measured by 
chains  for a mile and a quarter back and explored for 
a much greater d i stance. 'rhe acoustic properties of 
the Grand Cave are excellent, owing to the fact that 
the vault is ellipti cal , and even a single viol in will fur-

VIEW IN THE STALACTITE CAVE. 

nish music which can be heard throughout the whole 
cave ; and on the Fourth of July two or three thousand 
people come from the surrounding towns to picnic in 
the cave and dance all  day long in the cool atmos­
phere, which never varies from fifty-four degrees. The 
caves are used by the colonists as a canning and vine­
goal' factory and a storehou se for can n ed frn its an d 

their large celery crop. The caves seem to be splen­
didly adapted for storing of celery, and the Ruskinites 
are able to 1!Iring it Ol!lt in the spring crisp and de­
lic ious. During the canning season the cave is  the 
scene of great activity, i lll.mense quantities of food 

being prepared. It is estimated that it  would 
require a building costing a h u ndred thou­
sand dollars to equal the co nvenience and 
utility of the Gran d Cave. 

The Sta lactitfl Cave, which we also show 
in  our engraving, consists of several cham­
bers running about 600 feet to a solid wall 
of stalagmi tes and stalactites that have 
u nited and formed col u m n s  and then massed 
themselves together so as to form a secure 
barrier to the chambers beyond. The water 
charged with carbonate of l ime  acting over 
a Ion!! period of time has deposi ted m inute 
crystals and has formed the splendid exam­
ples of stalactites shown in our engraving, 
the dripping from the roof forming the sta­
lactites, wh ich depend from the cei l i n g, and 
the stalagm ites, which rise from t h e  floor, 
and the surface water con tinuE'S its work i n  
covering t h e  rocks below w i t h  cascades of 
solid stone. 

H U NTING FINBACK WHALES -Dr. Frederick W. 
True, o f  the Smithsonian Institution, has j u st started 
for �ewfoundla n d  to h unt finback whales, his object 
being to secure specimens of these interesting cetace­
ans for the National Museum at Washington. A fish­

ing station has recentl y been established 
on the coast of Newfoundiand for carry­
ing on the finback hunting industry. 

Until a short t i m e  ago t h is species of 
whale has not been recognized com mer­
cial ly , for although it yields a val uable o i l  
as wel l  as other useful  prod ucts, it is  a 
formidable creature to tackle, and the 
great beasts, seventy feet long, weighing 
thirt y tons, are  \"ery hard to  capture. It  
is said to be the most  tremendous sport 
in the world, and tiger h u ntin g is taule 
in comparison with it. Last summer 
Em peror Wil l iam went to Norway to 
hunt t h is whale, and he declared it was 
the greatest sport he had ever had in his 
l ife, It is shot with a lance fired- wi  th a 
special gun located i n  th e bow of the 
wh aling vessel.  A l ine is attached to the 
lance, and the whale keeps in Illotion 
until it is exhausted and finally captured . 

If possible one of the whales will  be 
shipped entire to Washington. If  this 
c�nnot be done, a papier llIache cast will 
be made of the whale. Skeletons of 
others will also be ob�ained. 

------�.�.� . ... ------
M. BONNIER, in a paper published in 

the Comptes Rendus,  shows that plants 
which are s u bjected to altern ations of 

extremes of temperature daily tend to have a more 
marked development of protective tissues, smal ler awl 
thickel' leaves with a greater development of pal i sa d e  
tissu e ; there i s  also more assi l ll i lation per unit o f  sur­
face and relatively large flowers sligh tly le.ss colored 
than the normaL In other words, Alpine Ch ll l'llcters 
of plants can be artificially produced. 

rHE GRAND CAVE USED AS A WAREHOUSE. 
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Scie nce Note •• 
Since the n ew Tower bridge, London, has been built, 

the old Thames subway has fallen into disuse. It has 
been suggested that it be used for growing mushrooms. 
It would be an ideal spot for their growth. 

An exhibition of the works of Van Dyck will be held 
in Antwerp, begin n i n g  August 12. T here will be a 
loan exhibition from various galleries i n  Europe, and 
the event wi l l  be cele brated by a fest ival. 

It  is said that Capt. Pastorio, of the Italian head­
qu arters staff, has diseovered a means of rendering 
acetylene gas non· explosive. Press accounts are, of 
course, meager. Probably what is meant is that the 
gas is rendered safer to use,  and not truly non-explo­
s i ve. 

Members of the scientific exped ition to the fossil 
fie lds of Wyoming, to which we have already referred, 
have discovered bones of a brontosaurus,  or great 
lizard. It is though t  that this is one of the companions 
of the one discovered i n  Wyoming and restored in 
1891 by Prof. Marsh. 

United States Comm issioner Wil liam A. Jones makes 
the in teresting statement that " a fn l l·blooded Indian 
l u n atic never l iver! . "  After inspecting the site recently 
purchased by the government for an Indian Insane 
Asylum in the Ind ian Territory, he says, . .  The occu­
pants of the hospital which wi l l  soon be opened wi l l  
a l l  be mixed breeds. Probab ly there never  was a case 
of  insanity in any tribe unti l  the malady was intro­
d uced by mixing with the whites. " 

The U nited States Commission for the Paris Exposic 
tion wi l l  ronstruct the necessary cases for the collec­
tive display of exhibits of agriculture, horticul t u re 
and food products i n  order t hat they Ill ay be uniform 
in des ign.  All  raw prod u cts which need preparation 
for exh i b it will  be sent to Washi ngton to be selected 
and prepared, uniform glass j ars and cases being used. 
It is hoped that by a system of refrigeration fresh food 
may be exh ibited during nearly the entire period of 
the Exposition . 

A few months ago we announced the fact that Prof. 
Charles F. Chand ler, of Columbia Universitv, would 
probably be elected president of the SOCiety �f Ch em­
ical Industry, of England, and he has n o w  been elected 
to t h is important and responsible position. He is  the 
first American to be elected president of all  English 
scientific society. Prof. Chandler has occu pied the 
chair of chemistry i n  Colu mbia U n i versity for many 
y ears, and in  1864 h e  founded the School of Mines of 
the College. He is known all over the world as an 
expert of high standing. 

A serious pest h as appeared within the last few years 
in the cotton fields of the South. It is spreading with 
great rap i d ity,  and t h reatens to ruin the industry, if 
i t  cannot be successful ly  com bated. The disease is 
a fungns which attacks the roots, causi n g  the plant to 
wither and d ie. It  is  most destructive in  the vicinity 
of C h ar leston S .  C. , and o n  the  islands adjacent to the 
coast. The Department of Agriculture has appointed 
W i l l i am A. Orto n ,  a botanical expert. to investigate 
th e m atter, and it is hoped that a practical way of 
eradicating the pest wi l l  be devised.  

A n  Italian, S ignor Fabro, of Udine,  Italy, has in­
vented a new pneumatic sole for bicycle shoes, horse­
back riding, etc. I n  brief it consists of a rubber tube 
bent  i n  a shape of a staple, or letter U. 'l' his is  placed 
between the i n n er and outer sole and extends from the 
heel  to  a l ittle past the center of the foot, where the 
tube i s  cut  so as to forlll a bevel. The tube acts as a 
sprin g, and air is supplied to it at the back of the heel 
and at the lower euds of the tube. The back of the 
tube is also slit to allow a free circulation of air. It 
has been found that such a shoe is very val uable for 
use o n  long walking tours. 

The experi ment of using sea water for street sprink­
ling in the city of San Francisco appears to have been 
very s uccessful. T h e  water seems to cause the dirt 
to cohe!'e more than fresh water bet.ween the paving 
stones, so that when it  is dry a smaller alllount of dust 
is raised by the wind. According to Appleton's Popu­
lar Science Monthly, it is claimed that when sea water 
has been used, one load of it  is eq ual to three loads of 
fresh water. The salt whieh is d eposited on the street 
absorbs moisture from the air during the night, where­
by the street is thoroughly moist d u ring the early 
morning, and has the appearance of having been 
fresh ly  sprinkled. 

Prof. J. H. Gore, of Col u m bian U n iv ersity, has been 
making interesting geodetic researches i n  S pitzbergen . 
Last SUIllmer he was enabled to make val uable pendU­
lum tests i n  Spitzbergen. He landed with a single com­
panion on Dane's Island n ear the spot where Andree 
started on his balloon voyage. A small  structure was 
built for the protection of the i n struments and for a n  
observation room . The wreck o f  the An dl'lie balloQn­
house furnished the best possible material for b uilding 
p urposes and for fuel . After maki n g  observations with 
the penduluIll, the two scientists were taken off and i n  
due time reached Norway. A full  account o f  the expe­
dition by Prof. Gore is given in the current number of 
the SUPPLEMENT. 

J C itu tific �mtticau. 
E ngineering Notes. 

The new turbine  vessel j ust constructed by the 
Elswick Works at Newcastle-on-Tyne is rather disap­
pointing. On the first trial of the vessel, only 25 knots 
an hour was made in stead of 40. 

The old • •  Alaska," which has held the transatlantic 
record, has fallen frem its high estate, and is being used 
as a dormitory hy 400 workmen of Messrs. Vickers 
& Maxim, at their Barrow docks, who could not be 
accommodated in the boarding houses in the town. 

When the bids were opened at the Navy Depart­
ment on J u l y  19, for the 

'
sale of s ix  vessels purchased 

by the govern ment at the beginning of the war, it 
was fou n d  that for the repa i r  ship " Vu lcan, "  which 
did such excel lent service d uring the war. $175, 750 
was offered. The vessel was appraised at $100, 000. 

Thoria is, as far as the life of incandescent man tles 
for gas l ights goes, · perhaps the most important con­
stituent, as there is no other oxide which will Rtand 
heat for so long a period without bein g  affected by it, 
says Prof. V ivian B. Le wes, in an article on in can­
descent mantles published in the current issue of the 
SUPPLEMENT. 

The report of the I nterstate COlIlmerce COlllmission 
for the year end i n g  Ju ne 30, 1898, shows that the aggre­
gate n U lu ber of passengers carried during the year, as 
returned in the annual reports of the rai l ways, is  no 
less than 501, 066, 681, an increas(' of over 11 , 600, 000. T he 
n u m ber of tons of frei ght carried during the year was 
879,006, 307. This  is an increase of 137, 300,000 tons. 

A frightful catastrophe is reported from Meran i n  
the Austrian Tyrol. An incl ined railway r u n s  up the 
Schneeberg-, and as a party of tourists were maki ng the 
ascent the cable by which the car was moved b roke, 
the brakes or the safety appl iances did not a ppear to 
work, and the car was dashed to pieces i n  the valley 
below and several of the passengers were fatally in­
j ured. 

'rhe " Dah lgren,"  in  her harbor trial on Ju ly 22, 
developed 29;l4 k nots. The course was the SRme o ver 
which the torpedo boat " Cushing " made her trial trip 
seven years ago. The trial was under forced draught, 
with four inches air pressu re. T h e  engines made 316 
revolutions . Her bui lders, the Bath I ron Works, have 
no doubt as to the offirial trials, which take place in 
the course of a very few weeks. Her boilers easily 
maintained a steam pressure of 230 pounds. 

The h ul l  of the new torpedo boat destroyer " Bailey, " 
w h i c h  is being b uilt by the Gas Engine and Power 
Company, at their works at Morris Heights, is rapid l y  
nf'aring completion, and i t  i s  hoped that the new craft 
wil l  be launched abo ut  July 29, when a favorable tide 
is expected. The machinery and boilers wi l l  not be 
placed in her until she is launched, and it is expected 
she will be ready for her speed trial in about a month 
after launching. We have already given the plans and 
details of the " Bailey." 

A correspondent. of Nashville. Ten n . ,  informs llS 
that last yea r a new station was begun w h i ch was to 
cost $1 , 500,000. With other improvements e ventually 
$2, 000, 000 wil l  be expended, and the buildings are now 
well under way. The stone comes from the Bowling 
Green stone quarry, sixty-eight mi les north of N ash­

ville.  Ample viaducts are being built, and the yard is 
a few feet short of a m i le long and has a capacity of 
two thousand cars ; there are some two h u ndred tracks 
in the yar.d. Thousands of those who saw the railroad 
depot during the Ten neRsee Centennial will be glad to 
hear of the new improvements. 

A novel method of testing the efficiency of coverings 
for steaIIl pi pes electrically is in use. A section of the 
steam pipe is heated electrically by m eans of a coil of 
wire i n  oil withi n  the pipe. The alllount of energy 
necessary to keep the pipe at a defin ite temperature is 
IIleasured. Since the energy supplied is j ust enough 
to maintain a constant temperatUle, it  must therefore 
equal the heat lost from the pi pe. Hence, frOIIl the 
electrical energy supplied the heat lost from the out­
side of the pipe can be calcu lated. '.rile new method, 
which was recently described by Prof. Chas. L. Morton 
before one of the American learned societies, would 
seem to be worthy of attp,ntion.  

Rear-Admiral Charles O'Nei l ,  Chief of the Bu reau of 
Ordnance of the Navy Departmen t ; Capt. A. H . 
McCormick, Comman dant of the Navy Yard ; and 
Commander Edwin C .  Pendleton, superintend ent of 
the gun shops at the 'Washi n gton Navy Yard, have 
been made defendant� in the Supreme Court in suits 
filed by Si r  'V. G. Armstrong, 'Vhit worth & Co. , Lim­
ited, the grea t E n glish ordnance man u facturers, of 
Newcastle-on-Tyne. '.rh is  company declares that they 
own the patent on trunnion bearings .for ord nance 
origi nally granted to R. T. Brankston , which it is 
charged has been infringed in the recent manufacture 
of  navltl ordnance at the Washington Navy Yard. 
The company ask s  for $20,000 damages. This  is one of 
the fi rst in stances of the prosecution of the Federal 
government for the infrin gement of a patent ownp,d 
b y  a foreign corporation. A supplemental suit for 
$10,000 h as been brought against Rear-AdIIliral O'Neil 
and Commandant Pendleton. 

AUGUST 5, 1 899. 
Electrical Notes. 

A Wisconsin corporation bas an option on a valuable 
piece of land at Matanzas, C uba. Should they pur­
chase it, they will erect a larga electric l ighting plant 
and a great warehouse. 

The Bois de Boulogne, at Paris, will soon be l ighted 
by electricity. This  is i mportant news, as it is h i g h  
time that this park was wel l  lighted, a s  a n u m ber o f  
crimes have been cOIllmitted in  it under cover o f  the 
night. 

A complete electric light plant has been installed 
at the Gluckauf salt mine, at Sonderhausen. Germany. 
The power is supplied by a cnrrent froIll the central 
station to all the mines and works. A current of 500 
volts is used for driving steam winches and fans, and 
transformers reduce it  to 220 volts for rock dri l ls  and 
electric lighting. The motors vary from 1 )4 horse 
power to 105 horse power. 

At Cripple Creek, writes a correspondent of The 
London Mining Journal, a miner can go to his work 
in an electric street car, descend the mine in  an elec­
tric hoist, such m i n e  bein g  kept dry by an electric 
p ump, do his work by an e lectric light, r u n  dril ls oper­
ated by electric air comprf'ssors (soon to be s uperseded 
by electric drills) and fire his  shots by electricity from a 
switch· board remote from the point  of explosion. 

The Diatto systeIll .  whIch is in use u pon the tram­
ways in Tours. France, belongs to the dass in  w h ic h  
t h e  current generated i n  t h e  central station is con­
ducted to the cars along the l ine  by means of contacts 
placed between th e rails level with the ground.  The 
first application of the system was made in  Paris, t he 
second at Monaco, and the third in Tours. A ful l  ac­
count of the system w i ll be found in the c urrent nUIll­
ber of  the SUPPLEMENT. 

The Braintree-Cohasset branch of the New Haven 
Railroad began running all its regular trains b y  the 
third-rai l system on July 24. The part of the road 
from Braintree to N antasket J unction h as been run­
n ing trains by this method for several years, and we 
have already fully described the system. The ICll gth 
of the new branch is twelve m iles, and, accord ing to 
Col. N. H. Heft, it will furnish a thorongh test of the 
third rai l system, and the resu lt  of the experi lllent 
will  determine whether this system wi l l  be introduced 
on any other branches of the consolidated road or not. 

A Massachusetts i n ventor has devised what The Rail­
way Review cal ls  a ., mechanical rat. " It consists of 
a p iece of clockwork driving th ree rubber·tired wheels, 
which can be llIade to travel 400 feet by one wind ing  of 
the spring. The diminutive automobi le  is  [rst sent 
th rough the pipe to drag through a string, which can 
then be used to pull the wire or cable through, or pull 
a larger sized stri ng or rope of sufficient strength to 
haul the cab le.  It  is said that it is m uch more expedi­
tious than the old method of running cables through 
conduits b y  shoving sticks cou pled together into 
the pipe one at a time until the first stick reaches the 
other manhole. The little device describer! is  smal l  
enough to be carried i n  the pocket. A number of years 
ago, in our SUPPLEMENT, we described a contri vance 
for taking wires through a large conduit, which was 
also interesting. 

A New York lawyer recently m ade a trip from New 
Yor k to Boston by trolley. The trip took twenty-n ine 
hours , excl usive of stops. Two hundred and five mi les 
were covered by trolley and fifty-two by trains hau led 
by steam locom oti ves. Thirty d ifferent l i nes were 
passed over. The country is now being gridironed with 
such an extensive series of trolleys that it is possible 
to take long journeys with com fort at mini m u lll ex­
pense. Th ere is no smoke, but little dust, and the 
tran sportation charges are usual ly much less  than on 
steam roads. Speed is also red uced, so that the coun­

try can be well observed. All the n orthern part of 
Italy is covered with a n etwork of steam tram way 
li nes, many of which have now been converted to 
electric roads. Milan is the center of this sys· 

tem . It i s  possi bJe to go from that city enormous dis­
tances by the • .  vapore, " and it furnishes an ideal 

means for seein g  thA country. 

D uring a th understorm early in the afternoon of 
June 19, a span of 120 telephone wires in N llrem berg 

were struck by l ightning. These fel l  on the troUf'y 

wires of the electdc tramways, the guard wires being 

naturall v  insufficient to bear their weight. The fuses 

in the t�lephone exchan ge at the end of the wires melt­

ed ,  an d cut them off fro lll the s w i tchboard ; but it ap­

pears that the heat of the fuses set fi re to the top floor 

of the bui lding itsel f, and it was only owing to the 

energetic action of the fire br igade that a serious acci­

den t was averted for lI10re than a thousand overhead 

wires enter the �xchange at this point. The disturb­

ance to the traffic on the tram way only  lasted one 

hour and a half and affected three l ines, w h i le the 120 

telephone Rubscribers whose lines were struck had their 
telephone service interrupted for two or three days. 
The above account was sent to the Elektrotechn ische 
Zeitschrift by Herr C. A. Ankerson, the resident engi­
neer at the Nuremberg electricity works, who happen­

ed to be an eye witness of the occurrence. 
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ELECTRIC HEATING IN A CARMELITE HOSPICE. 

The development of electrical power at Niagara Falls 
in vast quantities has resulted in the instal lation in 
the new Carmelite Hospice of an electrical plant for 
cooking and heatin g  w hich has not its equal i n  the 
world. This hospice is located on the 
Canadian side of the river some distance 
back fl'O Ill the falls. It is o n  a bluff and 
from its windows a most magnificent view 
of the Ni agara scenery is obtainable. Its 

location removes it  from the circle of the 
fall ing spray clo ud,  b u t  it is c l ose enough 

to the cataract to secure the benefit of 
the electrical development made by the 
Canadian N iagara Power Company i n  
the power station o f  the Niagara Falls 
Park and River Rai l way. This installa­
tion of the Canadian Ni agara Power Com­
pany is a temporary construction, and in 
t.nne will  be supplanted by the magnifi­
cent de velopment the com pany intends 
to make u nder the iranchise it holds in 
Queen Victoria Niagara Falls Park. 

J c itu tific �tUttitau. 
many hours of at.tentIOn to be good. As the heat of all 
the apparatus is u niform. the liability to burn is less 
than with other fuels. As the point of baking or roast­
ing is plainly indi cated, the cook can Ill ake no mistake. 
III tile small ovens bread ca.n be baked in 18 minutes. 

all the wat.er lI.t the time t.he current is  not being used 
for other p urpmws. In the 400·galion boiler water is 
raised from 600 to 2120 in six hours, with full heat. 

N aturaily the m ain interest in this plant centers on 
t h e  cost of the  service ; and here it may be said that 

the experience in the operation of the 
hospice plant can hardly be taken to 
forlll comparison with what the same ser· 
vice would cost elsewhere. T h is is be­
cause there are some exceptional features 
of cost fouIld in t h i s  i n stallation. The 25 
horse power u sed for hot water heating. 
cooking. and for l igh t ing purposes. cost 
$25 per horse power, but  the 75 horse 
power u sed for h eatin g  the corridor and 
bedrooms is obtained at about one-fifth 
of this cost per horse power. It is  evi­

dent that this  power is not used the year 
around ; and then another feature is  that 
in the station of the  N iagara Fal ls  Park 
and River Rai l way there is  al  ways a sur­
plusage of power in th e winter time, as 
the b u siness of the road is llJ ai n ly n SUlll­
mer one. For this reason the salIJ e nUlll­
bel' of cars are not ru n in the winter as 
are run in the SU lllmer, and,  therefore. 
not so llJ uch power is demanded from 
the IJower hou�e. 

• • •  

I n  the power station of the Niagara 
Falls Park and Ri ver Railway, the Cana­
d ian Niagara Power Company h as in­
stalled two 1 , 000 h orse power generators, 
the power from which is used for vari ous 
purposes, but there has not yet been a 
deman d of any magnitude for power on SWITCHBOARD AND 400·GALLON TANK FOR WATER HEATING. The Expositions at Paris. 

the Canadian side at Niagara. From th is  
power station to the  transformer house of the hospice, 
two miles, the current is conducted on bare copper 
wires. About 100 horse power is used in the hospice, 
25 horse power for lighting, cook ing, and heating 
water, and 75 horse power fOI' heating the lower floor 
of the bui ld i n g. 

In the tmnsformer house of the hospice has been in­
stal led two 30 K. VV. Westinghouse and on e 25 
K. W. General Electric tran sformer, primary 2. 200 
volts and three-phase secondary 1 10 vol ts, current 
being transmitted through underground cable to 

the s witchboards located i n  the basement of the 
main building. One of these switch boards is 
sho w n  in the i l lustration. The switchboard with 
double-throw switches controls two phases of the 
current, while the third phase is  controlled by a 
s witch board adjoining the first one, and is used 
for cooking, lightin g, etc. The arrangement of 
the s witchboards is  such that either transformer 
can be used ind ependent of the other for e ither 
p u rpose. 

The present building is b ut a wing of th e struc­
ture contemplated in t h e  plans of the Carme l i te 
Fathers. In this bui ld ing t w o  h undred 16 candle 
power lights are used for i l I u lll i nai ion, and on the 
lower floor, w hich is heated by electricity, there 
are eleven bedrooms, a dining room. It reception 
room, and office. The corridor of this floor is 120 
feet lon g. 10  feet wide, and 1 5  feet h igh . This 
corridor contains nine 4 horse power ele�tric he<tt­
ers, and in each bedroom, which is 10 by 12 by 15  
feet, there is  one 4 horse powel' electric heater 
with changeable heat switch of two heats. 

In the butler's pantry there are three 5-gallon 
urns and a chafing dish e lectrical ly  operated. 
One of the u rn �  is llsed for tea, one for coffee, and 
one for bo i l i n g  water to supply the coffee and t.ea 
u rns_ 

In the kitchen are to be foun d  fea.tures that are 
most interesting. The range has a heating s urface of 6 
sq uare feet, and each square foot of surface has a 
switch and can be controlled to full or half heat at the 
will of the operator or cook. 'I'he bakhlg and roastin g  
facil ities are included i n  t w o  small and one large oven . 
Each of the two small  ovens has three COilllJ<U·LWtlJ..LL':; 

In one of the i l lustrations, at. t h e  left of the s witch­
board will be noticed a large tank. This i s  th e  400-
gal lon boiler in which water is boiled fOl' the laund I'Y 
and bat hroom p u rposes. It takes a current of 120 am ­
peres, being divided i nto three heats. O pposite this 
400-gal lon boiler, but not shown i n  the i l lustration, 
there is  a 1 50-gal ion boi ler, i n  which water is boi led for 

ELECTRICALLY OPERATED COFFEE AND TEA URNS. 

kitchen purposes, but. its services can also be used in 
connection with the large boiler. This small boiler 
takes 125 amperes for its operation, b eing also divided 
into three heats. This small boiler i s  used mostly for 
q nick boiling. Both boilers are covered with 2� i n ches 
of asbestos covel·iug. An effort is usually llJ a.de to boil 

I n  view of the approachi n g French 
exposi tion, it will be i n teresti ng to note the enOl' lllOnS 
increase i n  the extent and success of the various ex­
positio n s  helel at Paris . 

The first occurred i n  the year 1 798. It brought to­
gether the modest n ll lnber of 1 1 0  exh i bitors and cost 
o n l y  60, 000 francs. The bui ldings, of wood embel­
l ished, were erected on the Challlp de Mars. Twenty­

fi ve medals were distrib uted . 
The second took place three years later (1 801 ) in  

the court of the Louvre. It  represented 220 ex­
h ibitors and q u i te ecli psed the fi rst. 

A t h i rd exposition.  opened the fol lowing year 
at the same p lace. c ,l Iected 550 exh i bitors. This  
was a veritable tri u m p h .  

Napoleon 1 .  inaugu rated t h e  fou rth exposition ,  
which was held o n  t h e  Esplanade o f  t h e  Invalide� 
in  1806 ; there were 1 , 422 exh i bitors. This figurl' 
was carried to 1 . 622 at the fifth exposition i n  1819. 
in the Palace of the Louvre. Tj.,e sixth  ( 1 823) Ille "  
with little success, a s  also the seventh i n  1827 i n  

t h e  reign o f  Charles X . ,  i n  the Palace of t h e  Lo u vre. 
As an offset, the eigh th, opened on the Place du 
Carrousel i n  the reign of Louis  P h i l ippe, gathered 
n o  less than 2,487 e x h ibitors. This success was ac­
cen t uated in the exposition of 1839, held on the 
C halll ps-Elysees (3, 381 ex h ib itors) and in that of 
1844, also on the Champs-El ysees (3. 960 exhi bit­
ors). 'l'he exposition of 1849, again on the Champs­
Elysees, ext.en d ed over a surface of 2, 200 square 
meters and cost 6, 000, 000 fra ncs. 

The first uni versal exposition was that of 1855. 
wh ich caused the con stru ction of t h e  Pa l ace of I n ·  
d u stry. The surface covered w a s  168. 000 square 
meters and the expense rose to 1 1 , 500, 000 fran cs_ 
There were 23, 954 exh i bitors and more t h a n  
5, 000, 000 visitors . 'f h e n  cam e  the well  known ex­
positions of 1867 (.';2 , 000 exhibi tors. and 687. ()OO 
bq uare meters), of 1 878 ( 52, 835 exh ibi tors and 16. -
000. 000 visitors), and 1889 (55,486 exhibitors aud 

32, 500, 000 visitors) . 

... . . . .. 
Discoveries In Al aska. 

The party of scientists who went to Alaska as the 
guests of Mr. H arl'i lllll ll are m eeting with success,  and 

and consumes 23 amperes 
at 110 volts, while the large 
oven takes 50 amperes at 
the same voltage . 'I'his 
large oven i s  so arranged 
tha:: ':t will roast four 25-
poun d  roasts of meat at 
one time. Some idea of 
the work this equipment 
in this electrical kitchen 
will do may be gained 
from what was accomplish­
ed in it on June 1 5, the 
occasion of the blessing of 
the bui lding and its formal 
opening for sacred p ur­
poses. At that time all the 
meats for two hundred 

and fift.y people were cook­

ed in two and one-half 
hours, while all the other 
cooking for the same num­
ber of people was done at 
the sa llle ti me. This is 
with the exception of the 
soup. which was made tlle 
day before, as it requires Kl'l:OREN OJ' THlil OABMEI.I1:B 1l0lUi BQUIl'.l'lW WI!rll BLEcr&lC SrOVlil AND OVBNS. 

ha ve made several i III por­
tant discoveries. Among 
th ese is an i lllmense bay 
extending i nland for over 
twenty m iles. At the u p­
per end of this  bay they 
discovered a great glacier 
inferior on ly  to the Muir 
glacier in size. It has been 
named " U n kn o w n  B<ty." 
FOUl' other new glaciers 
w h i c h  have never been 
seen by white men were 
fou n d  at the head of Dis­
enchan tment Bay. In Icy 
Bay an i m mense glacier 
was d i f covered, and was 
nallled .. Harrilllan's gla­
cier. " New plant species 
have been fou nd by the 
botanists, and the coliec 
tion of marine species is 
expected to surpass any 
other yet made i n  th e  
northern waters. Many 
other discoveries w e r e  
made in bird life. 
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A Notable Peat of Bridge Moving. New York and Manila. The entire interior of the ves­

sel will be remodeled and many im provements will be 
added. The engine room will be refitted and regular 
man-of-war qnarters will be added. An ice machine 
wil l  be introduced, and a larger evaporating plant has 
been purchased for the vessel . About, $40, 000 will  be 
spent in these improvements, so that the ship will be 
worth at least $700,000. She will  be painted w hite and 
fitted with a number of modern guns. We have al­
ready, on other occasions, given the history of this 
vessel. 

of Ay, M. Bollinger, was riding in his automobile down 
a hill ; they were going at a pretty good pace when the 
brakes failed, and sudden ly the carriage, for some un­
accountable reason, turned completely over, all the 
passengers being thrown u nderneath the vehicle. M. 
Bollinger was instantly killed and the others were seri ­
ously inj ured. In Belgium a well-known sportsman 
ran over a child with his motor cycle, broke the child's 
arm and leg, and he received a fractured skull .  M. 
Pierre Giffard , an authority on the subject, attributes 
the alarming and constantly lengthening catalogue of 
accidents to excessive speeds which the drivers give 
their carriages. 

A notable engineering feat was performed a few days 
ago by the substitution of a new 500-ton drawbridge 
for an old and milch lighter one where the Pennsyl­
vania Railroad tracks pass the Passaic River near the 
Market Street station, Ne wark, N. J .  The actual sub­
s t i tution of one bridge for another was made in 
e ighteen and one-half minutes. The old drawbridge, 
which was bui lt  in 1868, was 213 feet long. The river 
at this poi nt is 400 feet wide. At both sides of the 
river stationary spans are at the ends of the draw. 
The delay of traffic is, of course, most serious on a 
railroad l ike the Pennsylvania, It is easy enough to 
rebnild stationary parts, even where trai ns run over 
them every few minutes, b u t  the substitution of one 
drawbridge span, weighing some h undreds of tons, for 
another, was a serious and interesting problem. When 
open the ends of the draw rested on fenders, which 
protect the structure from i nj ury by passing boats. 
The engineers lengthened these fenders up and down 
the river until it  was 250 feet long and capabl e  of sus­
taining the weight of the d raw, The new draw was 
erected on the southern fender, and it rested on eight 
railroad tracks, wh ich in  turn rested on rails. The 
space between the fen ders and the central pier of the 
dra w  was filled with piling and capped with rails. 
Sunday was selected as the best day for doing the 
work, as then the traffic is  the lightest. When the 
time came for moving, jacks were put under the old 
draw, and it was lifted clear of its pivot and raised to 
the level of the new one, and the two were lashed to­
gether with w ire rope. Powerful h awsers were roved 
between blocks from the upper end of the old bridge 
to the drums of two stationary engines, w h ich were 
star t ed a few minutes after traffic was stopped.  In 
eight minutes the old bridge was clear of its structure 
and moved onto the upper extension of the fender, and 
in another ten minutes the pi vot of the new bridge 
was exactly over the socket, and in half an hour more 
the n e w  bridge had been lowered on this pivot and 
the gear by which it  is  worked from an engine over­
head had been fitted. The actual substitution of one 
drawspan for the other was madl:'> in eighteen and one­
half minutes. 

. ' . '  . 
Automo bile News. 

An automobile club is to be formed in Philadelphia.. 

Steam wagons are to be employed in hauling borax 
in Oregon. 

According to The Motor Car Journal, the Austrian 
Ministry of Commerce is reported to be contemplating 
the i ntrod uction of motor cars for the conveyance of 
mail bags to and from the railway stations as well as 
for the delivery of parcel's post packages and the col­
lection of letters from the pil lar boxes. 

The Matin's nine-day automobile race around 
France terminated at St. Germain on July 24. The 
winner was M.  Rene de Kn yff, a Belgian, who covered 
the distance (1 ,428 miles) in 44 hours, 44 minutes, 
9 seconds, or at an average speed of about 32 miles 
per. hour. In many parts of France the country 
was hilly and sometimes mountainous, and the car­
riages provided with the  greatest horse power sho wed 
themselves to special advantage in hi l l  climbing. 

Mr. and Mrs. Davis have, owing to accidents to the 
machi nery of their automobile, only reached Syracuse. 
The trip will be contin ued July 29. 

Messrs. Haynes & Apperson, b uilders of an auto· 
mobile of the same name, are making a trip from 
Kokomo, Ind. , to Brookl yn. No attempt at fast time 
is being made and the average speed is fourteen miles 
per hour. 

T h e  automobile show at the Tuileries Gardens, 
Paris, has been very successful, and the number of 
vehicles s hown has been very large and the exhibits 
are valued at over half a million dollars. The electric 
vehicles are particularly in  evidence. Many of the 
French vehicles seating from two to three people rose 
in price from $700 to $1 , 200. 

. � . . .. 
Tbe C u rrent S u pplement. 

The current SUPPLEME NT, No. 1231, has many arti­
cles of unusual interest, the most i mportant bein g  
" Geodetic Work in Spi tzbergen, "  b y  Prof. J. H .  Gore, 
an illustrated article of great interest. " Microbes in 
Co-operation" is by G. Clarke Nuttall. " New French 
Automobile Fire Engine" is  described and illustrated 
with drawings, giving details of the mechanism. T he 
usual " Trade Suggestions of the Unite d States Con­
suls," " Miscellaneous Notes," " Selected Formulre" 
and " Trade Receipts and Suggesti ons" are published. 
" B uilding Rai l ways in the Field by the Railway Corps 
of the German Army" is  an illustrated article showing 
how soldiers build railways in fields. " The Electric 
Tramway of the City of Tours" describes the Diatto 
system. There is also an interesting article on " The 
N uraghi  of Sardinia and Simi lar Structures. " These 
are towers w hich compare in interest with the famous 
round towers of Ireland.  They are of enormous size, 
and there are more than 3, 000 on the island. " Some 
Experiments i n  Making Ru bber S ubstitutes" is an in­
teresting technical article. 

C o n tents. 
( l l Iustrated articles are marked with an ""terlsk.) 
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. . . ' .. 
Repairs to the " Bu ffalo." 

Repairs have been begun on the cruiser " Buffalo " 
at the Brooklyn navy yard. When they are cOlll plet­
ed, the vessel wil l  be an excellent addition to the navy. 
She will be fitted for special transport duty between 

In France automobile accid ''lts are becoming many 
and serious, and, unfortuna1 iy, the victims are usu­
ally the automobilists themselves. The former mayor 

Electric heating* . . . . . . . . . . . . . . . . . . .  91 Science notes . . . . . . . . . . . . . . . . . . . . . . .  90 
Electric storms, p r o t e c t i o n  Submarine boat . . . . . . . . . . . . . . . . . . . .  88 
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RECENTLY PATENTED INVENTIONS. 

Elect l" ieal A pparat u s .  

I draw-heau is hung above the  free end of  the  lever. The 
upward movement of the key is prevented until lever and 
dog have been simultaneously lifted. 

sawdust with an iron salt, and then drying or burning It. 
Sawdust being a waste material, it follows that the pig­
ment ean be very cheaply made. 

pipe-line and establish communication between the 
lower portion of boiler and pipe-line. A branch com­
mnnicates with the pipe-line Hnd extends npwardly into 
the boiler and has openings adjacent to the crown sheets. 
When sediment is forced through the pipe-line, a snction 
is created in the supports, so that any sediment remain­
ing in the bottom of the· boiler is drawn through into the 
pipe-line and forced out by the steam. 

MEANS FOR PRl�VENTING SPA RKING W HEN 
M AKING AND B RE A KING CIRCUITS. - ADOLPH 
MirLLER, Hagen, Westphalia, Germany. A circuit in 
wh ich an electromotive force is opposed to that of the 
current source can be broken without sparking by in­
creasing the opposing electromotive force nntil it equals 
that of the source of current before breaking the circuit. 
This is effected. according to the present invention, by 
introducing into the circllit, before disconnection, a bat 
tery of elements which easily becomes polarized. Such 
a battery is immediately polarized on entering the cir­
cuit to the tension of the current within the circuit; or it 
Immediately mcreases any opposing e lectromotive force 
" hi c h  may be present in the circnit until that force 
is pqnai to that of the source of current. 

INCANDESCENT LAMP. ·_· ANDREW H. MILLER, 
Central City, Colo. The filament of this incandescent 
lamp is in two spctions and is associated with such con­
nections as permit it to be cut in and out of . circnit in 
a variety of ways, thns permitting the regnlation of the 
power of the lamp. By means of the mvention three 
distinct adjustments and hence three distinct candle­
powers can be obtained. This renders the lamp es· 
pecially desirable in hotels and hospitalS where it is 
desired to vary the power of the lamp. 

Mecbanlcal Devices. 

FLOOR-SURFACING M ACHINE. - HENRY Mc­
LOUGHLIN, Leavenwortb, Kans. In the wheel sup­
ported frame of the machine a primary-movement shaft 
is mounted, having a sliqab le worm meshing with a 
worm-w heel . A cl utch member fast to the shaft drives 
the worm . Geari ng connects the worm-wheel with the 
wheels of the frame. In a swinging frame on the main 
frame cutting apparatus i s  mounted, driven hy gearing 
from the primary-movement shaft. By means of this 
machine large areas of 1I00ring can be quickly planed 
or trne-surfaced withont excessive labor. 

Rail way-A ppl i a nces. 

CATTLE-GUARD . - J OSEPH W. Ross, Sonth Car­
rollton, Ky. The cattle-guard is  of that form in which a 
railroad crosses a fence- line and is provided for some 

. distance along its track with an im passable road-bed 
armed with spi kes to prevent cattle from passing. The 
1 11 vention is d istingnished from others of the same class 
by spiked zigzag p lates having a bearing on the 
ties midway hetween their IIpper and lower angles. It is 
stated that thereby a convenient angle is obtained for 
rlriving the spikes, and that the ties afford a stiff back­
ing for the plates at a point where they are especially 
weak aud liable to be indented by tbe hoofs of animals. 

LOCKING DEVICE FOR CAR COUPLINGS . ­
GEORGE P. STEWART, Palestine. Tex.  Janney car­
conplers are subject to accidental release of the knuckle 
from engagement with the opposite conpling. To prevent 
this, the inventor employs a transverse rockable lever 
loosely secnred to the lower part of the key to control its 
npward movement. A pendent weighty dolt on the 

SIGNAL-LAMP-RAISING DEVICE.-THOMAS J. FOLDING BED FOR VEHICLES. -THOMAS LOTH­
ERINGTON, Dallas, Tex. The folding bed is provided with 
a bottom, and transverse snpports for the sides having 
vertical locking member� at their onter ends. Box sides 
are adapted to rest on the snpports and engage the side 

WALSH, Walton, Ky. The object of the invention is 
to provide a simple apparatus to raise and lower signal­
lamps at railway-stations, thus obviating the d o n ger 

incurred in using the customary portable ladders.  At the 
upper pnd of the signal-lamp ma.t a lever is pivoted from 
one end of which a pul ling device extends downwardly, 
and by the other end of which a pulley is carried. k 
rope is passed around the pulley and connected with the 
lamp. By this arrangement, a lamp may be raised from 
the station or office. 

edges of the bottom and the vertical locking members. GAME.-WILLIAM A .  WISSEMANN. Manhattan, New 

Lock bars are removably secnred to the sides and adapted York city. The game slmnlates the battle of San Juan 
to engage the vertical locking membeIs and the nnder- Hill and involves a fort or block-house over which a 
side of the bottom . The vertical locking members and hostile flag Is flying, the construction being such that by 

lock-bars have engaging shonlders and Ings. The hed manipnlating a number of balls so that they will enter 
can be quickly and conveniently removed from the run- I the block-honse, the supposed hostile flag will be auto­
ning-gear, to permit the bed's being cbanged from a matically caused to disappear and an American flag 
wagon-box to a dray, or from a coal-car to a flat-car. rais�d. 

ACETYL·ENE-GAS LAMP. -GEORGE W. BAYLEY, ROTARY BRUSH.-PETER K. WESTERGARD. Orange-
Miseellaneous I nventions. 

CISTERN. -WILLIAM J. SLACK, La Grange, Ind . 
The inventor has endeavored to provide an improved at­
tachment for removing foul water and sediment from 
cisterns. The attachment is a castmg formed with cir­
cumferential flanges to adapt i t  for formin g  a water · 
tight joint with the wall of the cistern, and with a cen· 
tral depression or cavity which is of conical form to 
adapt it to collect the sediment. A discharge passage is 
provided which communicates with the cavity, and 
which removes the sediment and foul water by siphonic 
action. 

Brooklyn, New York city. The lamp comprises an in- burg, N. Y. The brush is designed for the use of 
ner and outer casing. The inner casing contains carbid barbers and stablemen to remove impurities from the 
and has a pressure-controlled valve in its bottom for the hair or scalp. The rotary brnsh is mounted in a frame 
admission of water. An annular, closed water-reservoir and is secnred to a vertieRI standard. On the standard a 
within the onter case is located above the carhid in the hand-wheel is journaled by which the brush is turned 
holder. A valve in the bottom of the reservoir provides throngh the medium of bevel-gears. Beneath the brush 
a means for al lowing the water to flow into the outer a receiver is mounted which collects the impurities re­
casing before being admitted to the car bid. A vent con- moved from the hair or skin. 
nects t<le upper part of the water.reservoir with the gas- HUB FOR VE HICLE-WHEELS. -CASIMIR C. BAL-
space of the lamp. LIN, Rne de Chateandnn 5, Paris, France. The invention 

SWINGING-DOOR ATTACHMENT. _. JOHN H .  
WHITAKER, Davenport, Iowa. Waiters in restaurants 
and hotels have a habit of kicking open swinging  doors, 
thereby often upsetting their trays and dishes. The 
present invention provides an attachment consisting of a 
bracket secured to aud extending outwardly from the 
door. A padded wheel is wounted to rotate about its 
vertical axis on the outer end of the bracket, and i. ar­
ranged for engagement with the hody or shoulder to 
open the door. Owing to the pecnliar arrangement of 

S POUT-GATE AND MECHANISM FOR OPERAT- is chiefly characterized hy the interposition between the 
ING THE SAME.-HENRV F. Kuss, Escanaba, Mich. wheel-nave proper. which carries the spokes of the 
The invention is more particnlarly designed for nse in wheel, and the revolving socket snpported on the axle, 
connection with inclined .f,outs for discharging material of an elastic non metallic pad or cnshion. the soft body 
from a dock into a vessel or from a platform into a car. of which diminishes the force of the jolts. This pad 
The gate is monnted tu swing verticall .v bctween sup- is formed of two series of caontch,lUc bal ls arranged 
ports at the discharge end of the spout. A lockin g-frame concentrically aronnd the central socket and in the first 
i. mounted to slide in guides on tbe support<! and is con- place tightly packed in a chamber or race. The pad is 
nected with the gate, so that when it is raised the gate made in sections for permitting the movements of com­
will be opened. pression at the moment of the shock to be effected by 

the wheel, there is no danger of the door's swinging back WASTE-PIPE PLUG.- JOSEPH H. LITTLE, Manhat-
against the waiter hefore he has passed throngh . tan, New York city . The preoent invention provides a 

I :"IVALID BEDSTE \D E C 
I chainless plug having a link attached thereto converging 

: 
-

.
. '

.
- LMER . SCRIBNER, Nev- : in a portion of its length an d then diverging and having ersm�, N. Y. T�e mvent!on comprehends a novel con- inwardly-turned hooks. In applying the ping, the link stru?tion of sectIOnal bott�m �embers having the foot will be forced downwardly over a member of the strainer. po�tlOn f?rme� of t

.
wo long�tudmal frames capabl.e of . The hooks will be spread a art so as readil to ass the bemg rals3d m JlUlSOn or mdependently, and a smgle I member f th t ·  

P
Wh te ' 

Y
t b 

P
t ' d . . . . .  0 e s rawer. en wa r IS 0 e re ame crank-?perated mechaUlsm, I�cludm�.

shlfting clutch�s to : the plug is  inserted . When it is desireiJ to draw the move mto or out of operatIVe pOSition , whereby elt�er i water the plug is pnlled np until the contracted portion one 
.
or �oth o� the foot-frames can be elevated . 1 he of the link comes above the strainer, the hooks prevent-10ngJtudmal!y-tlltable foot-frames are each made of two ing the total detachment of the plug. hmged sections, so that when elevated they may assume 

an angle shape to accommodate the bending of the in­
valid's knee. 

FIRE-ESCAPE . - CHRISTOPHER PEEL, Manhattan , 
New York city. An upright ladder on the building is 
connected with foldable gUlird-walis ahove the ladder 
and adjacent to the windows of the building. The walls 
each have a foot-board foldable over an apertnre thereof 
and adapted for projection beneath a window when the 
guard· walls are adjllsted outwardly from the building 
wall. 

CHURN. -HENRY G. SCHATZ, Commerce, Mo. The 
churn is provided with a vibrating dasher capable of 
being regulated to suit different churn-bodies. The 
dasher-shaft is reciprocated and vibrated by a worm­
shaf t  operated by a handle. An end of the handle is 
pivoted on one end of a rocking lever, and is adjustable 
on the lever to shorten or lengthen the stroke of the 
worm-shaft. 

BOILER-AT'rACHMENT.- CHARLES W. SOMMER, 
Aberdeen, Miss. The attachment is especially designed 
for the collection and removal of sediment. The attach­

PROOESS OF MAKING DRY PIGMENTS. _. ment comprises a pipe-line beneath the boiler, commu_ 
THOMAS J. O'SULLIVAN, London , Ontario, Canada.  This I nicating at one end with the steam-space and having a 
process of producing dry pigment consists in saturating i blow·out at the other end. Hollow supports sustain the 

simple displacement o f  the elastic material iu.elf and 
not by rnbbing on the walls which inclose it, as is the 
case with a continuous ring. 

FIRE-ESCAPE.- JOSE DELGADO Y A GUILAR, Brook­
lyn, New York city. A strong yet simple device has 
heen provided by this inventor for permanent attach­
ment to the outside or inside of a building, which attach. 
ment affords a rapid means of escape from hnrning 
buildings irrespective of the num her of floors. The 
invention con sists of a simple arrangement of a bracket 
carrying a pnlley aronnd which an endless rope runs. At 
the lower end of the device a controller is provided which 
regnlates the speed of the descent. 

LIGHTING ATTACHMENT FOR VAPOR-LAMPS. 
-JAMES A. YARTON, Omaha ,  Neb. The invention re­
lates to improvements designed for attachment to oil-gas 
hnrners of that. kind in which a generator is heated by· 
the flame of the burner; and it comprises essentially a 
carbureter of special construction which is designed to 
fnrnish a limited quantity of gas al.plied to heat the 
generator to working condition before the ordinary or 
service generator is brought into use . 

HORSESHOE . - WILLIAM CARILL, San Francisco, 
Cal. The horseshoe is especia l l y  designed for nse on 
racing-horses. A light-metal plate is adapted to be at­
tached to the horse's hoof to hold in place an elastic pad, 
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I c ieu tific !tuericatt. 
which bears against the frog of the boof. At its lower 
face the plate has a bar or sboe constructed and ar­
ranged with relation to the plate in snch a manner as to 
protect the hoof more effectively tban the devices here­
tofore provided. 

SCREEN FOR STAMP-MILLS.-MARTIN R. DRIS­
COLL, FriAco, Utah. The mill has an apertured frame 
above which a roll of screel! material i. mounted, having a 
portion extending over the aperture. A clamping-frame 
e"tends about the lower and side edges of the aperture 
auli covers the edge of the screen material. The 
frame has vertically-extending bolt-recesees in its side­
bars, clamping-bolts within the recesses and an auxiliary 
clamping-bar engaging the outer face of the lower side 
of tbe clamping-frame. By loosening the clamping 
frames and bars the screen-cloth can be pulled down to 
hring an unused portion into nse without stopping the 

The charge fo·r insertion unaer this head is One Dollar a 
line jar each insertion ; about ewht words to a line. 
Advertisements must be received at publication office 
as early as Thursday mwning to appear in the follow­
ing week's issue. 

Marine Iron Works. Chicago. Catalogue free. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge. Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co., W aterb'y. Ct. 
Handle & Spoke Mchy. Ober Lathe CO.,Chagrin Falls,O. 
U Criteriun " Acetylene Generators, Magic Lanterns & 

accessories. J. B. Colt & Co . , Dept. N, 3-n V. 29th St., N .  Y. 

battery. 
SEWING-MACHINE 

Ferracute Machine Co., Bridgeton. N. J.,  U. S. A. Full 

S II U  T T L E . _ PERCY H. 
line of Presses, Dies. and other Sheet Metal Machinery. 

HEWITT. EDWIN A. COCKLE , and CHARLES MATTHEWS, 
London, England. An improved construction of shuttle 
is provided by these inventorB, wbereby the disadvan­
tages incidental to the use of a special 8pool of small 
capacity are avoided. The sbuttle has its case divided 
longitudinally into two parts, which parts are provided 
at their heels with interlocking projections and recesses 
engageable by a relative longitudinal movement of the 
parts and permitting a slight hinging action. One part 
has a transverse pin at its point and the other a longi­
tndinal slot receiving the pin. On the point end of one 
part is a spring, engaging a catch on the other and 
straining the parts longitudmally to hold the interlock· 
ing parts in engagement. 

WATER-WHEEL.-PATRICK HENRETTY, Belgrade. 
Minn. The water-wheel comprise8 pnlleys provided at 
intervals with peripheral sockets. The bucket-chain 
used consists of a series of buckets equally flared on 
both sides of a central line and provided at their junc­
ture with eyes. Through the overlapping eyes of ad­
joining buckets a shaft is passed, provided alongside of 
the buckets with rollers operating in the sockets of tbe 
pulleys. Links connect adjacent shafts outside the 
rollers. 

SHANK FOR CORNETS.-W,LLIAM H. HORN, San 
Francisco, Cai . ,  and CHARLES L.  WAIN, Kamloops, 
Canada. The shank is arranged to permit the performer 
to set bis cornet to different keys without requiring sepa­
rate shanks. The shank is made in two seetions sliding 
one within the other, the outer section having a head 
with internal threads and the inner section having two ex­
ternal threads capable each of engaging with the threads 
of the head to hold the inner section in eitber one of two 
positions. 

CHIMNEY TOP OR VENTILATOR.-JOSEPH A. 
HODEL, Baltimore, Md. The novel features of this in­
vention are fonnd In the effective method of secnring 
the base-plate to the chimney by means of anchor-bars, 
in supporting the . top carrying the cowl by mea"s of 
stroug slender standards so that no obstruction is offered 
to the free outlet of smoke from the flue· pipe, in secur­
ing the vane directly to the bearing-piece, while the 
guard-plate is held thereto by means of arms, and in the 
novel method of counterhalanciug the guard-plate and 
vane.  'rbe merits of the invention lie in the uninter­
rupted passage provided for the smoke, in the preven. 
tion of downdraft, and in the counterbalancing of the 
moving parts. 

Designs. 

H A MMER-HEAD. - DANIEL S.  WILLIAMS, Salida, 
and FREDERICK R. WATERS, Ouray, Col. The leading 
feature of the design is the form of the flared groove or 
eocket in the side of the polygonal hammer-head. 

ORNAMEN'PED STONE FOR JEWELRY.-JOSEPH 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine CO., Ul Varick St., N. Y. 

'rhe celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma­
chine Company. Foct of East 138th Street, New York. 

The best book for electrICians and bQginners in elec­
tricity is . .  Experimental SCience," by Geo. M. Hopkins. 
By mail. $4. �runn & Co . . publishers. 361 Broadway, N. Y. 

The Milling Cutter Department of The L. S. Starrett Co. 
will be continued under the firm name of Gay & Ward, 
Athol, Mass. Owing to the increased business of the 
tool department, Mr. Starrett has withdrawn his inter­
est in the milling cutter department, in order to devote 

attention exclusively to the manufacture of fine 
tools. Messrs. Gay & Ward still continue to manufac­
ture milling cutters under the immediate supervision of 
Mr. Gay, with increased facilities for producing an un­
surpassed line of cutters. 

nr Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway,  
New York.  Free on application. 

• I£S 
HUfrs '1'0 CORRI£E:lPOND EN'rE:l. 

Name" and A dd " ess must accompany aU letter; 
or no attention will be paid thereto. 'l'hls IS for OUI 
information and not for publication. 

R e ferences to former articles or answers should 
give date of paper and page or number of question. 

I n q n il'ie!!l not answered fn reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and� 
though we endeavor to reply to all either by lettel 
or in this department. each must take his turn. 

B u yers wishmg to purchase any article not adver�ised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

S p e c i a l  'V ri1.ten I n fo rm a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scie n t i fi c  A m e t·jcan S II p p l e m e nt s  referred 
to may be had at t.he office. PrIce 10 cents each. 

B o o k s  referred to promptly snpplied on receipt of 
price. 

IU lnerah i sent foOr examinatIOn Bbonld be distinctly 
marked or labeled. 

(7703) W. G. B. gays : Have you pub­
lished a formula for making an ink that would do to 
write on photographic negatIves (for numbering them, 
etc.) with an ordinary pen ? If so, kindly advise me the 
number of the copy in which the above formula can be 
found. A _ '1'0 print the name on the photograph, several 
methods may be adopted. The simplest is to write the 
title of the subject on a slip of paper with aniline copy­
ing ink, or with ordinary copying ink mixed with 
gamboge or vermilion. Then slightly dampen the sur­·L. HERZOG, Manhattan, New York city. The design face of the negative near the hottom rIght or left hand consists of an elk's head produced upon a background corner in as unobtrusive and nnimportant a portion of of stone. tbe picture as pOSSIble. Press down tbe paper with the 

SHOE-LACE FASTENER.-GEORGE H. RICHARDS, writing upon it. Leave for a few minutes and then re­
Memphis. Tenn. To prevent the tearing of the shoe- move the paper, when the writing will be fonnd to have 
lace and yet to hold the lace securely in place, the in- adbered to the negative. When printed, tbe name will ventor forms the head of the fastener on its under side print out white. Another way is to write backward on 
with a Bpherical surface. the negative, while another and better plan is to write 

CREA)I'-SEPA RATOR.- CHARLES S.  HANNA, West tbe name in Indian ink on tbe surface of the paper he­
Hebron , N. Y. 'I'he design consists of a cylindrir.al fore it is printed on. The ink will wash off in the after 
hody having a base an:l an inverted cone-shaped bottom operations and leave the name in white where the sur. 
terminating a� its apex in a gage with a faucet. I face of tbe paper has been protected by the ink. 

NOTE.-Copies of any of these patents Will be furn- (7704) J. \V. M. writes : There has been 
ished by Munn & Co. for ten cents each. Please state : quite !l discussion here caused by ) our article on the 16-
the n�me of the patentee, title of the invention, and date I inch gun. The question is, .. What is the fall of tbe curve 
of thIS paper. I of the water when looking one mile out to sea ? "  Or 

NEW BOOKS, ETC. 

THE MANUFACTURE OF SAUSAGES. J-h' 
James C. D u ff, S. B. New York

'
: 

National P rovisioner Publishing 
Company. 1899 . Pp. 131. 16mo. 
Price $2. 

This is the first and only book on sausage making 
prin ted in English and there has been a considerable de­
;nand for a good book on this subject. 'rhe book will 
pay its cost m�ny times over to even the smallest retail 
butcher. while to the sausage maker it will prove invalu­
ahle. Not only is information regarding meats. spices, 
casings, stuffings, etc •• given in great detail but there 
are almost endless receipts for all kinds of standard and 
fancy sau8ages� 80mp. of the names of whlch recal l  far­
away Strasbnrg and Nuremberg. It is an admirable 
book and the l iterature relating to provisions is 80 IimHed 
that we welcome every addition made to it. 

rather the ratio. For instance, the first mile view will 
have a fall of 8 inches. What will the second mile 
show ? A. Allow for refract.ion of the atmosphere and 
the earth's curvatnre when looking out to sea : 

For 1 mile . . . .  . . . .  . . . . . . . . . . . . . . . .  0'57 feet. 
2 " • • •  . . . .  . . . . . . . .  • • . • . • . . .  2'29 " 
3 " . . . . . . . . . . . . .  _ . . .  . . . . .  5'14 " 
4 ,�  . . • • . . • • . . .  I • • • • • • • • • •  __ • 11 '60 �� 
5 "  . . . . . . . . . . . . . . . . . . . . . . .  14'3 

.. 10 . . . . . . . . . . . . . . . . . . . . . . . . . . 57'2 

.� 25 �� . . . . . . . . . _ . . . . . . . _ . . . . . . . 357'0 

H 50 •• , • . • • • . • • • • • . . . . . . . • . . . .  1429'0 -, 
" 100 .. . . . . . . . . . . . . .  5717'0 . .  

(7705) D !icC. writes: Replying' to . J. 
W .  B. ,  No. 7689, of N utes and Queries, iri SCIENTIFIC 
A JlERICAN of July 22, 1 899, would say that the " Magi­
cal " or H Mineral " sponge he inquires about is made of 
25 pounds common whiting, 4 ounces powdered soap 
bark and 4 ounce8 powdered alum. thoroughly mixed 
and inclosed in a small cotton flannel bag (size to fit the 

DESCRIPTIVE MENTALITY FROM THE hand), with the " fuzzy " side out and tightly sewed up. 
H EAD, FACE AND H A N D. B y Hol mes To use. thoroaghl v soak in water and rub article to be 
Merton. Philadelph ia :  Da vir! McKay. polished afterward rubbing dry with another cloth. A fter 
1899. Pp.  220. 8vo. 600 i l lustrati ons. using the sponge ( I) becomes dry m,d bard, but can be 
Price $1. 50. again nsed untIl worn out by ponnding the cake inside 

It is probable that we all nse physiognomy more or the cloth to a powder. 
less to judge of character, and yet it is only reasonable to (7706) J. J. H. asks : Will you please 
believe that those who are constantly engaged in stndy- answer through your paper at what degree does aluminum 
ing thi8 suhject may carry it ant to a remarkeble degree. I melt and what metals it will melt with, and oblige a 
We do not believe that character can be told to any ex- l forty-six year reader of your paper. A. Alnminum 
tent by the lines of  the hand. but there are many people melts at 625 degrees C. or 1,157 degrees Fah. It can he 
who think that it can, and to them the latter half of the al.loyed .with . copper, .nic�el, tungsten. manganese, cbro-
book-will undoubtedly appeal. mum, zmc, tm, and tltamum. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JULY 25 . 1899. 
A N D  E A C H B E A R  I N O T H A T  D A T E. 
l See note at end of list about copIes of these patents. ) 

Accumulator plate, H. F. Habel . .  . . . . . . . . . . . . . . . . .  629,363 
Adding machine operating device, J. H. Lover-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,381 
Addressing machine, H. R. Grassmann . . . . . . . . . . . . 629,443 
Aeration of liquids in bottles, means for effect-

ing, K. S. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,752 
Air brake, E. Bartholomew . . . . . . . . . . . . . . . . . . . . . . . . . . 629.70S 
Annealing furnace. A. Laughlin . . . . . . . . . . . . . . . . . . . .  629,510 
Arch center, J. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,t;36 
Back pedaling brake, F. H. Lippincott_ . . . . . . . . . . . .  6'29,514 
Bar. See Typewriter's rack bar. 
Barrel washer, J. Faust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,743 

�:i��r �a:c�i�e:l����koi;e;ts: : : : : : ·. : : : : : : : : : : : : : : :  ��:� 
Hattery. See Secondary battery. Storage bat-

tery. 
Bead adjuster, stop, U. G. McQueen. . .  . . . . . . . . . .  629.�99 
Heari ng, W. D. Sargeant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,895 
Bearing, baH, L. Horn . . . . . . . . . . . . .  _ . . . . . . . . _ . . . . . . . .  629,564 
Bearing for carpet sweepers, ball, 11-'. C. Mason . . .  629,518 
Beater and sifter. J. C. Roberts . . . . . . . . . . . . . . . . . . . . .  629,008 
Bedstead ball . W. H. Perkins . . . . . . . . . . . . . . . . . . . . . . 629,598 
Bench. See Work bench . 
Bending structural sbapes, machine for, S. E. 

Diescher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.496 
Bicycle. W. ,] . Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.389 

�!6�6�: g�:;:�� �::�: 8: �'e�r:li�� : : :  : : : : : : : : : : : : : : :  ���:�� 
Bicycle frame, rr. D. McCal l .  "0 ' "  _ . . . . . . . . . . . . . . . . .  629,585 
Bicycle or like vehicle frame, L. B. Smyser . . . . . . .  62B,401 
Bicycle pedals, etc. , foot grip for, A. G. Tomkies 629,627 
Bicycle seat post, H. rr. Miller . . . . . . . . . . . . . . . . . . . . . .  629,697 
Bicycle steering device. tandem, F'. 1 ... Bryant . . . .  629,335 
Blank feeding dev:ice, C. H. Fogg • • . . . . . . . . . . . . . . .  _ .  629,441 
Blind, rolling, R. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,524 
Boat detaching apparatus. hook for, C. Macke-

prang et al. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  H29,3S8 
Boat. life. J. Huebner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.365 
Boiler cleaner, W. H. Holcomb . . . . . . . . . . . . . . . . . . . . . 629.5tio 
Boiler furnace, A. P. Ritzos . . . . . . . . . . . . • . . . . . . . . . . .  6�,606 
Boiler furnace, down draught. �-'. Girtanner . . . . .  _ .  629,350 
Boiler tubes, means for fastening, T. Huber-

deau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.690 
Boring and excavating implement, J. Bertram . . . .  629,539 
Bottle, antirefilling, E. De Anguera . . . . . . . . . . . . . . . .  6�.5.17 
Bottie stopper, J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  629,619 
Box. See Garbage box. 
Box fastener and seal, W. C. Rarig . . . . . . . . . . . .  _ . . . 629.523 
Box or case, �'. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,586 
Boxes, apparatus for shaping lids of sheet metal, 

'l'. 1 .. -_ Carbone . . . . . . . . . . . . . . . . . .  _ . . . . .  _ . . . . . . . . . . .  629,546 
Brake. H. J. Warmington . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.483 
Branding cattle,  liquid for, H. W. Scott . . . . . . . • . . .  6Z9.52ti 
Bread board and holder, H. J. Abernathy . . . . . . . . .  629.416 
Brooch safety device, E. L. Logee . . . . . . . . . . . . . . . . . .  629,:',so 
Brush, electrical hair, A. J. Cook . . . . . . . . . . . . . . . . . . . 629.;�40 
Brusb holder support. R. N. Baylis . . . . . . . . . . . . . . . .  629.418 
Buckle. belt, S. Bodwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,486 
Burner. See Gas burner. Vapor burner. 
Burner. H. M. Hamrick . . . . . . . . . .  , . . . . . . . . . . .  629,355, 629.R57 
Cabinet or paper case, J. T. Hoyt . . . . . . . • . . . . . . . . . .  629,566 
Cabinet, paper, J. 'r. Hoyt_ . . . . . . . . . . . . . . . . . . . .  _ . . . . . 629,56':' 
Cameras, multiplying attachment for photo-

graphic. 'r'. J. Burfield . . . . . . . . . . . . . . . . . . . . . . . . . . . 629,542 
Can. See I .. iquid holdin,2' can. 
Can capping machine, 1Jetson & Burpee . . . . . . . . . . . 629.574 
Can end forming die, J. M. K. Let son . . . . . . . . . . . . . .  629,575 
Can for petroleum,  etc., J. R. Bouhon . . . . . . . . . . . . . . 629,332 
Cane and um'breIla, combIned, J. R. NageU . . . . . . .  629,460 
Car coupling. J. W. Duty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,344 
Car coupling, P. C. Ewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.497 
Car coupling, T. L. McKeen . . . . . . . . . . . . . . . . . . . . . . . . .  629,587 
Car coupl ing , 1.  Saddlemire . . . . . . . . . . . . . . . . . . . . . . . . . .  629.614 
Car coupling, T. H. Smith . .  _ _  . . .  _ . . . . . . . . . . . . . . . . . . . 629,620 
Car door, grain, Camehl & Foggitt . . . . . . . . . . . . . . . . . .  629,422 
Car dust conveyer. C. B. Evridge . . . . . . . . . • . . . • , . . . .  629,346 
Car, street, "'? rr. Fernandez . . . . . . . . . . . .  _ . . . . . . . . . .  _ 629,498 
Cars or vehicles. control ler for electric motor, S. 

H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,398 
Carbureter, F'. L. Martenette . . . . . . . . . . . . . . . . . . . . . . .  629,581 
Card clothing foundation, E. Ashworth . . . . . . . . . . . 629,326 
Card shuffling device_ F'. C. Rollins . . . . . . . . . . . . . . . . .  629,470 
Carriage. baby, A. J. Horn . . . . . . . . . . . . . . . . . . . . . . . . . .  629,688 
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c���h*�r:�lt�:s�ond . . . . . . . . .  629,393 

Casein curd, method of and apparatus for treat-
ing. L. Axtel l . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,644 

Casting and conveying apparatus, Uehling & Mil-
IeI' .  . . .  . . .  . .  . . . . . .  . . .  . . . . .  . .  . .  . . . .  . . .  . . . . .  . . . .  . . 629,4�0 

Casting machInes, metal pot mechanism for. Na-
dall & Barr . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  629.459 

Casting pipe, socket iron for, G. P. Bassett, Jr . . . .  629.538 
Ceilings, steel clip or hanger for, M. F. X. Foley . .  · 629.674 
Chain, drive, B. J. Macdonald . . . . . . . . . . . . . . . . . . . . . 629,515 
Chair. See Rec1inin� chatr. Revolving chair. 

Rocking or lounging chair. 
Chuck, automatic spindle, E. M. Couch . . . . . . . . . . . .  62fl,713 
Churn, F. B. McKenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.588 
Churn, N. J. Tubbs . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  629,479 
Cigar cutter and advertising device, combined, 

A. A. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629,612 
Cigar tip cutter and advertising device, com 

bined, A. H. Lester . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.378 
Circuit breaker, automatic magnetic, W. M. Scott 62fU�97 
Circuit breaker, high tension, Davis & Wright . . . .  629,064 
Clock lighting attachment, alarm, C. A. Robert-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,tiO'J 
Closet. See Water closet. 
Closet ventilating and flushing apparatus, W. S. 

BrickelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,709 
Cloth clamp for textile machinery, A. W. Butter. 

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,741 
Cloth clamp for textile machInery, H. W. Butter· 

worth . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62!l,491 
Club, Indian, S. A. rraylor . .  " . . . . . . . . . . . . . . . . . . . . . . .  62!l,fi26 
Clutch, J. Brenzinger . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  629,1151 
Clutch mechanism, C. E. Bertels . . . . . . . . . . . . . . . . . . . 629.328 
Coat.ing for metal structures, antifouling, G. D. 

Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,426 
Cock, stop and waste , B. ,V. Boatenreiter _ . . . . . . . .  629JU8 
Coin controlled machine, C. A. Brewer . . . . . . . . . . . .  6S9,334 
Color and making same, blue black disazo, Levin-

stein & Herz . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.748 
Comb, 1.  D. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f29.703 
Commode, J. D. li'armer . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . .  1i29,434 
Compass errors, device for correcting, J. Chris-

tensen.. . . . . .  . . . ..  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.757 
Compressing machine, F. B. Dean e  . . . . • . • . • . . . . . . .  62!�,7H) 
Condenser, P. C. Hewitt . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . 62B,G82 
Consecutive view apparatus, J .  Mason . . . . . . .  _ . . . .  629,582 
Corn or other cereals, cleaner for, J. Q. Adams . . .  629,484 
Corner bending and forming press, F. WueIOng . . (j2B.412 
Cot. invalid, B. ��. Cargill . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . G2\l.658 
Cotton press, It. I •. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 629,345 
Coupling. See Car coupling. Hos� coupling. Pipe 

coupling. Pipe or tube couplIng. rrhil1 coup­
ling. 

Culinary vessel, self draining, H. J. Carden . . . . . . .  629,742 
Cultivating and harvesting, power driven mech-

anism for, R. Romaine. _ . . . . . . . . . . . . . . . . . . . . . . . . . 629,aS5 
Cultivating tool, W. H. Sharpe . . . . . • • • . . . . . . . . . . . . .  629,475 
Cultivator. S. H. & D. Garst . . . . . . . . . . . . . . . . . . . . . . . . .  fi29.4g9 
Cultivator. W. H. Traphagen . . . . . . . . . . . . . . . .  629.727. 62!l.729 
Cultivator, Wt lkins & Poe . . . . . . . .  _ . . . . . . . . . .  _ . . . . . . .  629.fi3!l 
Curtain holding device. G. H. Davis . . . . . . . . . . . . . .  629,550 
Cutter. See Cigar tip cutter. Stalk cutter. 
Cycle frame protector, A. R. Denbigh . . . . . . . . . . . . . .  629.667 
Cycle speeding machine, A. E. Grosset. _ . . . . . . . . .  629.746 
Cylinder lock, H. G. Voight . .  _ . . . . . . . . . . . . . . . . . . . . .  _ 62H.fi.iO 
Damper lock, stove, '1'. F. Fallon . . . . . . . . . . . . . . . . . . . fl29.347 
Dental articulator, Snow & Gritman . . . . . . . . . . . . . . .  fi29.531 
Dental dam, C. C. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2fl.324 
Dental plugger. G. B. Snow . . . . . . . . . . . . . . . . . . . . . . . .  629,fi21 
Distillin� petroleum, etc., apparatus for, A. 

Adiassewicb . . . . . . . . . . . .  _ . . . . . .  _ . . . . . . . . . . . . . . . . . .  629.536 
Document cover, C. H. Pope . . . . . .  _ . . . . . . . . . . . . . . . . 629,601 
Door check and closer. E. Cliff . . . . . . . . . . . . . . . . . . . . . .  629.494 
Door holder, C. H. Ocumpaugb. _  . . . . . . . . . . . . . .  _ .  _ _  . fi29,7f":{ 
Door opener, electric, A. F. 1\ Wiechers . . . . . . . . . . 62H.638 
Door, shut ter, etc., J. M. Leaver . . . . . . . . . . . . . . . . . . . . f)29,448 
Draught excluder. P. Capon . . . . . . . .  _ . . . . . . . . . . . . . . . b'29.711 l)raughtsman's curve, C. A. Klintberg . . . .  _ . . . . . . . . 629.5fi9 
Drawer equalizer. L. M. Miller . . . . . . . . . . . . . . . . . . . . .  (i29,698 Drawing die, P. M. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.501 Drawing die for structural shapes, P. M. Haas . . . .  62B.502 
Drier. Manns & McDowell . . . .  _ . . . . . . . . . . . . . . . . . . . . . . 629.384 
Dyeing machine ,  bank, J. W. Crowther . . . . . . . . . . . . f)29,715 
Rgg carrier, S. H. Houghton . . . . . . . . . . . . . . . . . . . . . . . .  629,506 
�-;Iectric circuit plug recePta.cle, .J;  T. Hunt . . . . . . . . 629.445 
li.Jlectric motor control ler, Davis & \Vright . . . . . . . .  629,665 
Electric motor controlling apparatus, S. H. 

Short. . . . .  . .  . . .  . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  629.399 
FJlectric signal, W. H. Stillwell . . . . . . . . . . . . . . . . . . . . . .  629,624 
Elevat.or buckets to their belts, means for secur� 

in". A. V. Al len . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  629,707 
F.nd gate fastener , F�. A. Carlson . . . . . . . . . . . . . . . . . . . .  629,492 
Envelop m ucilating machine, R. E. F'ischer . . . . . . .  6'29,348 
Excavating and coveying apparatus, F. B. 

Knight . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • • • . . . . . . .  629,69.'> 

93 
Excavating apparatus, H. C. Lowrie . . . . . . . . . . . . . . .  629,576 
Exercising apparatus, W. J. Bryon, Jr . . . . . . . . . . . .  62\),655 
Extractor. See Stump extractor. 
Fare register, G. F. Rooke . . . . . . . . . . . . . . . . . . . . . . . . . .  629.471 
Farm gate, G. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.420 
Ji'aucet. venting, L. Barger . . . . . . . . . .  _ . . . . . . . . . . . . . . fi2!l,R27 
Feed trough, W. Zonker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.415 
Feed water heater and purifier, G. W. Laughton . 62�.723 
Feeding apparatus, boiler, J. Scott. . . . . . . . .  . • . . .  b'29,615 
Fence, portabJe, . J .  C. Simmons . . . . . . . . .  _ . . . . . . . . .  _ .  b'29,529 
Fence weaving machine, wire, G. W. W hitting-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.637 
Fifth wheel, Griffin & Pullar . . . . . . . . . . . . . . . . . . . . . . .  629.500 
Fi1ter press, J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . 629,1)42 
F'irearm sight, G. Durrenberger . . . . . . . . . . . . .  629,670, 629.fi71 
Fire escape, J. 1. Cranford . . . . . . . . . .  _ . . . . . . . . . . . . . . . . 629.548 
Fireproof and insulating material, A. Imsche- . 

netzky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.bti7 
Fireproof structure, J. Ray . . . . . . . . . . . . . . . . . . . . . . . . .  62B,468 
Flushing apparatus, A. N. Pasman . . . . . . . . . . • . . • . . .  629.4!;3 
Furnace door hinge, heating, J. A. Jensen . . . . . . . .  629,447 
Furnaces, injector burner for hydrocarbon, G. 

Chelimsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.388 
Fuse block for electric circuits. H. P. Davis . • . . . .  629,663 
[fuse. shell , Dawson & Buckham . . . . . . . . . . . . . . . . . . . . 629,552 
Gallocyanin-leuco derivative and making same, 

De la Harpe & Vaucher . . . . . . . . . . . . . . . . . . . . . . . . . .  629.666 
Garbage box. E. FJ. Canedy . . . . . . . . . . . . . . . . . . . . . . . . . . 629.710 
Garment, I. Goldberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,678 
Garment supporter, C_ C. Hansen . . . . . . . . . . . . . . . . . .  629.358 
Gas burner, Ii'. A. ('ortis . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . .  629,4RO 
Gas burner, acetylene, D. M. Steward . . . . . . . . . . . . .  629.623 
Gas furnace. J. C. Swindell . . . . . . . . . . . .  " . . . . . . . . . . . .  629,478 
Gas generator, acety1ene, 1\ O. Bateman . . . . . . . . . .  629.485 
Gas generator, acetylene, ,"V. J. Baulieu . . . . . . . . .  629,7;)8 
Gas generator, acetylene, J. B. Rolmes: . . . . . . . . . .  62H,720 
Gas generat.or. acety lene, J. M. Schofield _  . . . . . . . . . 629,701 
Gas generator, acetylene, H. J. Volz . . . . . . . . . . . . . . .  629,481 
Gas, producing and liquefying acetylene, Dicker-

son & Suckert . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . 629,668, 629.669 
Gas purifier, W. J. Baulieu . . . . . . . . . . . . . . . . . . . . . . . . . .  629,739 
Gas washer, H. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'29,400 
Gate. See Farm gate. Water gate. 
Gate, S. D. Hathaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.300 
Gate, W. M. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'J.509 
Gate, 1'. \Vortman . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  629,766 Glass bulbs, tool for manufacturing, F. F�anta. _ . .  629.555 G lass furnace. E. };-'ord . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . 629,5.S7 
Gold dredger elevator, R. H. Postlethwaite . . . . . . .  629.002 
Grain binder knotting device, C. A. A. Rand . . . . . .  629.fl22 
Grain cieaner, G. \Vellington . . . . . .  _ . .  _ . . . . . . . . . . . . .  629,407 
Grain hulling and polishing machine, A. B. 

Couch . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . .  629,547 
Graphophone mandrel ,  R. Wolf . . . . . . . . . . . . . • . . . . . .  629.534 
Gromet or eyelet, R. M. Popham . . . . . _ . . . . . . .  _ . . . . .  629,754 
GUllS, breech mechanism for rapid fire, F. F. 

Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.673 
Guns, firing and extracting mechanism for breech 

loadini. Dawson & Buckham . . . . . . . . . . . . • . . . . . . .  62\).551 
Handkerchief holder. L. M. Churchill . . . . . . . . . . . . . 629,600 
Hanger. See Lamp h anger. 
Harrow, C. A. Brostrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,652 
Harrow and clod crusher, rotary, W. M. Cook . . . .  629,428 Harrow and cultivator. J. A. Underwood . . . . . . . . . . fi29.629 
Harrow, rotary. W. Seckler . . . . . . .  _ . . . . . . . . . . . . . . . . .  629.474 
Harvester knife fastener. W. C. Bush . . . . . . . . . . . . . .  629.666 Heat regulating device, F. Lamplough . . . . . . . . . . . .  629.375 
Heating liquids, R. L. Mond . . . . . . . . . . . . . . . . . . . . . . .  629,520 
Hldes, apparatus for · treating, J. ' R. & J. S. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62fl.4f)() 
Hinge, W. Schuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.oHo 
HOisting jack machme, M. J. Graha.m . . . . . . . . . . . . .  tiZ9.3.12 
Hoisting machme, portable, C. A. Bassett . . . . . . . .  629.7a7 Hook, K. W illiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.tHO 
Hook sizing and flaring machIne, H_ O. Hem . . . . . .  629.444 
Hose coupling. a�r brake, J. Cll.dwel l .  . . .  _ . .  _ . . . . . . . 629'()57 
Hose supporter, R. W. Parramore .. . . . . . . . . . . . . . . . .  629,391 
House. See Smokehouse. 
Hub, carriage wheel, D. Quint.al . . . . . . .  ; . . . . . . . . . . . .  629.467 
Hub for wheels. split, J. J. Scholfield . . . . . . . . . . . . . .  629,525 
Hydraullc apparatus, S. Robertson . . . . • . . . . . . . . . . .  629.611 
Index, B. D. Le tlras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,573 Indicator. See Station indicator. 
Inhaler, W. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,482 
Injector, steam boiler. L. E. Hogue . . . . . . . . . . . . . . . .  629,562 
Insulated conductor, J. N. Keller . . . . . . . . . . . . . . . . . . .  629,508 
Joint for parts of machinery. A. C. Culver . . . . . . . .  620.549 
Junction box cover. Kern & Clafiin . . . . . . . . . . . . . . . .  629.373 
Knitting machine, .J _ D. Hemphill . . . . . . . . . . . . . . . . . .  629,503 
Knob attachment. W. A. Gibbs . . . . . . . . . . . . . . . . . . . . .  629,755 
Ladder or telescoping water tower, fire. J. F. Cha-

zotte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.493 
Ladder, step, J. Owen _ . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.589 
Lamp. arc, E. M. Cashion . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  629,424 Lamp bracket for miners' caps, '1'. R. Jones . . . . . . . 629,692 
Lamp, electric are, P. F. H. Quei8ser . . . . . . . . . . . . . .  629,603 
Lamp, electriC headlight, H. P. Wellman . . . . . . . . _ .  629,631 
Lamp hanger, adjustable incandescent. Thorp & 

Normart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.406 Lamplighting device, F. A. Cortis . . . . . .  ; . . . . . . . . . . .  629.431 
Lamp or lantern, street , Y. O. Hammon . . . . .  _ . . . . . 629.353 
Lasting machine, W. H. Dorman . . . . . . . . . . . . . . . . . . .  629,553 Lasting machine. boot or shoe, A. E. Stirckler . . . .  629,476 
Leatber scouring and setting machine, Holmes 

& Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,687 

(Continued on pa(Je 94) 

ORDINARY ItATES. 
Inside Page, each insertion. - ,. a cents a line 
Back Page, each inserti on, • •  $1.00 a line 

IT For some classes of Advertisements, Special and 
Higher rates are requ·ired. 

Tb e above are charges per agate l ine-about eJght 
words per line. rl'bis  notice shows the widtb of the line. 
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ment, as the letter press. Advertisements must be 
received at Publication Office as early as 1'hurstlay 
morning to appear in the ful lowing week's iSf'ue. 

W��p����g�ie������s 
Foot and Band Power llIacnmery 

SEND FOR CA TALOG UES-­
A -\Vood-working Machinery. 
B-Lathes, etc. 

SENECA FALLS MFG. COMPAtnr. 
6 9 5  Water 51. ,  Seneca Fal l s , N. Y .  

Queen Trans its and Levels 
H i g h  G rade I nstruments  with the Latest I m p rove m e n t s .  
160 page En- 240 page Math­
t\

i n e e r i n g I THE QUEEN I ematicar Cata­
���rilg!t��ri.

n 
bYi��rn�� a
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E N G I N E E R S '  A N D  D RAFTS M E N ' S  S U P P L I E S .  

Q U EEN & CO Optical and Scientific 
., Instrument Work s, 59 Fifth Ave ., New York. 1 0 1 0  Chest n u t  St. ,  P h i la.  

THE FORBES 
PATENT DIE STOCKS. 

Two and three inch pipe can 
be threaded by a boy using 
only one b and on a crank. 
IIH" Send for illustrated catalogu, 

No. 30 Hand Machine. C U R T I S & C U R T I S .  

Ran"e J4 t o  2 "  R .  & L .  6 Garden 51. ,  Bridgeport,  Co n n  

B A R N E S' -

U PRIGHT DRi llS 
W, F. & J O H N  BAR N E S  CO.  

1 999  R u b y  Street, ROCKFORD, I L L .  

© 1899 SCIENTIFIC AMERICAN, INC.
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ARMST R O N G'S P I P E  T H R E A D I N G  
-AND-

CUTTI NG·OFF MACH I N ES 
Both Hand and Power. 

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

ters' Tools. Hinged Pipe Vises. 
Pi pe Cutters. Stocks a-nd Dies 
1..Lnimersally acknowl,edqciL to be 
THE B EST, lJr'Se.ndfor catalog. 

T H E  A R M S T R O N G M FG . CO . 
Bridlreport. Conn. 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE,  TANGENT, 

R EFLECTING and WIEDEnANN 

GAL V ANOnETERs . . . . • 
Catalogue free. 

E. S. R it_ch ie & Sons, B rook l ine ,  Mas� 

W H E N  D I D  I T  H A P P E N ? 
Don't be in doubt if it is a matter of impor­
tance in business. Be sure of the time 
hy recording it with the A UTOltlATIC 
TIilIE S']' AlllP. It records tbe exact 
second, minute, hour. day and month j also 
imprints the owner's name and the nature 
of the transaction. lndispensable in all 
���;:. b��r::�s
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Run by clockwork. Can't get Gut ef order. 
Absolutely rel iable .  Dr'"' Send for illus­
trated circula,'. 

AUTOMATIC TIME STAMP CO., 
tOO A Congress St. , Boston, Mass., U .  R. A .  

W O O DWO R K I N G  M AC H I N E RY.""  
For Planing . Mills. Carpenters, 
Builders, Furniture, Chair. Vebicle, 
Wheel and Spoke Makers, etc. 

� Correspondence Solicited. 
lIJustrated 312-page Catalogue free 
to manufacturers and foremen. 

TH E E C A N  C O .  3 2 7  to 3 4 7  West Fro nt  Street, 
C I N C I N N AT I ,  O H IO. 

NT����!;�P Bar B�1t Dr�ssing � It gives a smootb . pliable and adhesive 
surface, and saves Belts, Power aod 
Wear of Machinery Bearings. Also 
adapted to ()anvas and Rubber Belts. 

Box of 12 Bars, $3.00. sent on Trial. 

tb¢ Wbit¢ � Bagl¢v £0., 
Womst�r, mass., u. s. JI. 

THE COB U R N  PATENT TROLLEY T R A C K  

HOUSE DOOR 
HAIfCERS� 

Tbe first made witb adjustable track. 
The track can be put up in 30 minutes. 

ar- Send jar Book. 

The Coburn  T rol ley  Track Mfg.  C o . ,  

WO R K S  L I K E  A C H  
Perfect satisfaction i s  experi­

enced using our No. 5, 6 or 9 
Hand Pipe Threading and 
Cu tting Macbines. Crank or 
ratcbet power. Gears housed 
from dust. Chasers set by grad­
uation to any size! can be re­
leased from threadIng wbile in 
motion, opened to permit pipe 
oeing cut, and instantly ciosed. ;y- Send jar Free Catalogue to 
The Merrell Manufactnr_ ing Co., 1)01 Curtiss Street, Toledo, 

Use Taper -S leeve Pu l leys 
Tbe Best in tbe World. Solid-Web Tron-Center Hardwood Dyna-

��h���llr.ysj:;;iir:.t�_i�\��t: 
Pul leys, for connecting and dis­
connecting Gas and �team En­gines, Lines of Shafting, Dynamos, 

. Generators and Machinery of all 
kInds without slacking speed of motive 
power. State your requirements and 
write for cataf,ogue . •  S." 

THE TAPER·S LEEVE P U L L E Y  W O R K S ,  E r i e .  Pa . . U . S . A .  

TH E E U R E K A  C L I P  
The most useful article ever invented 

tor the p.urpose. Indispensable to Law­
yers, EdItors •. Students. Bankers, Insur­
ance Compames and business men gen. 
erally. Rook marker and paper clip 
Does not mutilate the paper. Can be 
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and notIOn dealers, or by mail on receipt 
of price. SampJe card, by mail free. Man­
uf.act,\red by Consolidated Safety PIU Vo., Box 121, Bloomfield, N . J .  

Van Norman Dup lex  M i l l i ng Mach ines 
Perf9rm tbe combined work o f  Horizon­
r.al �pindle Mil l ing Machines, Vel'­
tieal Spindle MiJling Machine�, and 
in addition, cut at aU angles. 1'bey are 
invaluable for all kinds of tool, gauge and 
fixture work, die work and for general 
manufacturing. Tbey save time, cutters 
and fixtures. 

WALTHAM W ATCH TOOL CO. ,  

Springfield, Mass. 
MANUF ACTURE OF BICYCLES. - A 
very �omprehensive article giving the det'lils of con­
stru�tlOn of every part of these vehicles. With 15 en­
gravmgs. Contained in SCIENTIFIC AMERICAN Snp­
PLEMENT, .No. nos. Price 10 cents. To be had at this 
Office and from all new8dealer�. 

J c itutific �tutti.catt. AUGUST 5, 1899. 

Have Simplified Photography. 
ADLAKE 8110K FREE for a postal; tells all about 

Adlak"s. 

FREE WITH ALL ADLAKES: 
New Adl,,'<e M etal S hu tter . Portrait Attachment .  Device for  making Panoram ic P ictures . 

New M u l t i plex Attachment  for taki ng 2 to 4 p i c­
tures of s a m e  o bject in different positions on 
one plate,  51 .00 e xtra. 

ameras 
Adlakes are best for heryone but Professionals. 

Sent, e x press paid, an ywhere in U. S. 
Adlake Regular, 3tx4t, ���H1:;:t��rj:;:'� $ 6.50 
Adlake Regular, 4x5, �';�h1it�H�rJer�.i

g
bt- 10.00 

Adlake Special, 4x5, ���� l;"-l:t�
u
H�rJ'.�s�i

g
bt- 1 2.00 

Adl k R t � 1 � 1 TakeR 12 pictures in 10 5 50 a e epea er, "4 X'l:4' seconds, if you wi sb. • 

Adlake Repeater, 4x5, '!;::r,;i f��tbg�� 
witbout 8.00 

Glass Plates cost half the price of Films, 
THE ADAMS & WESTLAKE CO., 108 Ontario Street, CHICAGO, Makers of Adlake Bicycles, X-Rays Cycle Oil 

Lamps, Adlake Acetylene Cycle Lamps. 

Ledger balance sheet. H. Swalley . . . . . . . . . . . . . . . . . .  629,404 
Lenses, apparatus for shaping and beveling 

edges of glass . •  1 .  \Ves.t . . . . . .  , . . . . . . . . . . . . . . . . . . . .  629.634 
Liquid holding can. G. Lambert . . . . . . . .  " . . . . .  " . . .  629,571 
Lock. See Cylinder lock. Damper lock. Nut lock. 

Sash lock. 
Lock. L. MarteL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,453 
Locomotives. bel l ringer for. E. M. CrandalL . . . . .  629.tit12 
Looms, motor apf'aratus f8r. llerrick & Brock . . . .  b29.504. 

B EL T I N� (�!
I
y:J!2�NsG 

S:!dl e:l���yNA('!�����NOE��y�YORS,IJ;.. 
T h e  J E F F R E Y  M A N U FACT U R I N C  CO. ,  C O L U M B U S ,  O. 

nr Send jar latest complete Catalogue. New York ilranch, 41 Dey Street • .  

B U TTO N S ! Lubricating device, S. O. Jones . . . . . . . . . . . . . . . . . . . . .  629.369 
l�ubrtcator. G. U. Merril L  . . . . . . . . . . . . . . . . . . . . . . . . . . .  62g.58.1 DO N ' T S E W  O N  ROCK DRI LLS Lubricator. 'V. p, Pbi l lips . . . . . . . . . . . . . . . . . . . . . . . . . .  6zg.4f1.1) 
�:���Osl���.�l�)��ft�d.V:: ,�: .:'

i
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Mechanical mot.or. H. S. Durand et al. . . . . . . . . . . . . 6�,843 
Mechanical movement. Protheroe & Man . . . . . . . . .  629.gU2 
Metal shearing machinp. B. Wesselmann . .  629.6:12. 629,633 
M et.a ls ,  apparatml for sbaping. forging, drawing, 

solidifying. and squirt.i ng, .1 . ltobertson . . . . . . .  G29,tUO 
Metal l ic compounds and producing metal l i C  car� 

bids, reducing. 1.  L. Roberts . . .  : . . . . . . . . . . . . . . . .  629.394 
Metal l ic plates or sheets. etc .. machinery for 

shearing or cutting. II. S. Thomas . . . . . . . . . . . . . .  fi29.532 
Mining mach ine, gold, 1'. S. Quackenbush . . . . . . . .  629.4(i6 
Mitering machine. G. Clemells . . . . . . . . . . . . . . . . . . . . . .  629,425 
Mou lding purposes, composition of matter for, 

R. Platz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 629,flOO 
Morphin. making alkyl et.hers of, A. Ehrenberg .. ti29,433 
Motor. See MechanICal motor. 
Muff lining, M.  Maguire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62H,579 
Music sheets of self-playing instruments, mech-

anism for driving, F. W. Hedgeland . . . . . . . . . . .  629,361 
Nut lock, H. Berschneider . . . . . . . . . . . . . . . . . . . . . . . . . .  629,647 
Nut lock, W. O. Skel ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.5;lIJ 
Oar. bow facing, Steele & Olson . . . . . . . . . . . . . . . . . . .  ti2HA02 
Ore and coal separator, W. Pardee. . . . . . .  . . . .. . .  629,590 
Ore, coal . etc. , separat.or for. F. Pardee . .  629.590 to 62!�.59'j' 
Packing. folding, W. C. Loeffel . . . . . . . . . . . . . . . . . . . . . .  ti29.450 
Packing ring, piston. "'"p". E. Karns . . . . .  , . . . . . . . . . . . . b'29,693 

AIR COMPRESSORS 
S I M P L E S T ,  M O S T  E F F I C I E N T  a n d  O U R A B L E .  (RAN D D R I LL CO.) 

Send for Catalogue 1 0 0  Broadway, New Y o r k .  

Dynamos-Motors .  
Multi-Polar 1ron-Clad Type. 

Slow and Moderate Speeds. A 
Modern Machine embodying 
all tbe best features in Dyna­
mo and Motor Construction. 
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ROTH BROS.  & CO .. Mfrs. 

Bacbelor's Buttons made 
witn 1 m  p r o v e d  Wash­
burne Patent Fasteners 
slip on in  a jiffy Press a lit.­
tie lever-t.hey hold like grim 
death, but don't injure t.he 
f a b r i c .  Instantly released 
wben desired. Hy mai l ,  lOco 
eacb . 11In8. catalogue sbow-

-. 
ing col lar buttons and other ill 
useful novelties made with 

i l l l ! i' 

, tbese fasteners, free on request. 
American Ring Co. �  Box P. Watel"burY, Conn. 

BICYCLE TIRE REP AIRING. - THE 
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pliers and pluggers. together witt rubber band pluggtng 
and the use of puncture bands. 9 i l lustrations. Con­
tained in SUPPLEMENT 1 1 0·.l. Price 10 cents. For 
saJe bv Munn & Co. and all newsdealers. 

Buy Telephones 
THAT A R E  G O O O··N OT . .  C H EAP T H I N GS . "  

Paint spraying device, E. I...iebscher . .  , . . . . . . . . . .  : . .  629,513 The difference in cost is little. We gllarantee 
Painting apparatus, J ,  H. Davis . . . . . . . . . . . . .  . . . . .  629,756 

S E C  C O T  I N  E STICKS EVERYTHING. 
ouI' apparatus and guarantee our eustomers 

88-92 W. Jackson Street, 
Chicago, Ill . ,  U. S. A .  
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Paper drying- machines, lath carrying device for, Sold by aJ] druggists, depart- !i W E S T E R N  T E L E P H O N E  C O N S T R U CT I O N  C O  
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2 5 0·2 5 4  South C l i nton St .. C h icago .
. 

Pen . fountain ,  S. J. Meyerpeter . . . . . . . . . . . . . . . . . . . .  629,519 AMERICA N AGENCY, l�argest Mam,jacturers of Telephones 

Penbolder attachment, C. A. �'aust . . . . . . . . . . . . . . . .  629,436
1

1 0 1 5  Woo l  Exchange,  N. Y .  exclusively i n  the United States. 
Pen or trap. animal. J. D. Fox. . . . . . . . .  . .  . . . . . . . . .  6'29,575 ___________________________________________ _ 
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Piano action, grand. J. Herrburger . . . . . . . . . . . . . . . .  6'29,362 1 
Pin. See Spoke pin. 
Pipe. See Tobacco pipe. 
Pipe carrier, B. �\ \Vil liston . . . . . . . . . . . . . . . . . . . . . . . . . 629,408 
Pipe coupling, train. J. Redfern . . . . . . . . . . . . . . . . . . . .  629,469 

P I�n�B VAP�R lAUN�H�� 
Stock "izes 14  to 22 foot. 

Rafe, Reliable and fully guaranteed. 
P I E R C E  E N G I N E  CO .. 1 7  N .  1 7t h  Street, Rac i n e ,  W i s .  
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WO;:k : : : : : : : : : : : : : : : : : : : : �:�� Prices $ 1 6 0  a nd " P o  S e nd lor Cata l o g u e, 

Planter, corn. W. H. Trapbagen . . . . . . . . . . . . . . . . . . . .  629.720 ---------------------------------__________ _ 
Plow, C. K Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.643 
Plow stock, E. H. Westbrook . . . . . . . . . . . . . . . . . . . . . .  629,53:< Our FoJding Boats are puncture proof . Galvanized steel ribbing. For hunting, fishing', flxploring and family 

pleasure. ","'alter WeHman took them on his polar trip . Lieut. Schwatka explored 
the Yukon with them. Awarded fir!';t premium at ·World's Fair. Send 6 c, for cat­
alogue. 40 engravings. KINe FOLDINC CANVAS BOAT co., Kalamazoo, Mich.  

Plow, wheeled, G. Jernberg . . . . . . . . . . . . . . . . . . .  " . . . . 62H,7�� 
Plow, wheeled. L. E. Waterman . . . . . . . . . . . .  629,732, 629,733 
Post. See Bicycle seat post. 
Power transmitter, R. F. Nichols . . . . . . . . . . . . . . . . . . . 629,461 

'-= =---- -.... .� ""�.-..-:;- � �."""'--'""''''' �- ' 

Press. See Cotton press. Filter press. Printing 
press. YOU ARE GOING TO BUY 

Printing press. T. M. North . . . . . . . . . . . . . . . . . . . . . . . . . 629,388 
Printing wheel for time recorders, record, Hul l & 

Burchett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.366 
Propeller. chain, L. Kobn . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.570 
Pu lverizer, J. A. Coons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.712 TELEPHONES 
����: �'. �u

�'!xim: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:�� 
Pump, filter, H. Nordtmeyer . . . . . . . . . . . . . . . . . . . . . . . . 629.387 
Pumps. steam actuated valve for, J. McCulloch . .  62�,3b6 
Puncb , metal. J. Gogley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62H,5f18 

it pays you to buy tbe best. We make tbem. 
Prices, $�.aO to $ 1 4.00. SWitchboards, 
$ 1 . 5 0 to $3.00 per drop. Guaranteed to 
give satisfaction and free from infringement. 

PunChIng die, T. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . .  629,429 
Puzzle, A. & A.  A. Shepherd . . . . . . . . . . . . . . . . . . . . . . . .  629.527 in small sjzes need 

no gasoline con­
nections, they are 
all made. no sepa­
rate reserVOir, a 
temporary s u p  p l y  
is i n  atr-tight base. 

STO N E  C I TY T E L E P H O N E  M F G .  A N D  CON·  

Rack. See rrowel rack. STRUCTION CD .. J O L I ET, ILL.  

Racking apparatus, barrel or cask. J .  J . Marshall. 629.517 
Rail breaking machine. Baumho1f & Schmid . . . . . .  629.417 
Rai ls , rerol1ing. J. �j. york . . . . . . . . . . . . . . . . . . . . . . . . . .  629.411) 
Rai lway. King & Babendreier . . . . . . . . . . . . . . . . . . . . .  629,568 
Railway switch operating mechanism, Young & 

Morden. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . . . .  629,414 
Railway system, third rail electriC. J. R. If'armer . 629.435 
Recl ining chair, C. E. & D. W. Brower . . . . . . . . . . . . .  629,540 
Recorders or registers, number assembling de-
ltefl

v
��;o����.JjI��t�e.�.���.�� : : : : : : : : : :

. : : : : : : : : : : : : ��:�ti 
Refrigerating ·apparatus, M. Cooper. J r  . . . . . . . . . .  , .  629,041 
Refrigerating·apparatus with ammonia solution, 

tb�I�{:�f��e: :�g 
surest. 

Olds Gaso l i n e  E n g i n e  Works, Box 418, Lans i n g ,  M i c h .  

THE I M PROVED 
M AR I N E  E N G I N E  apparatus for charging, W. W .  Harris . . . . . . . . .  629,359 

Refrigerator or cold storage receptacle, R. Laup- We are the oldest bui lders and 
helmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,572 guarantee superiority. 1'wo cy-

Register. See Fare reg-ister. Jinders in one casting. Occupies 

" A m eri ca n - H u n n i n gs "  
T E L E P H O N ES.  

Transmitters, Magneto Bells and Tele­
pbone Switchboards. Over �OO, OOO of 
our telephones in successful operation. 
�r��i�� '!'t�e

an
l����bY o�

e
�f�!:ne:��th�� 

single line or metallic circuit and number of 
telephones to be used on one line. m-Send 
for catalogue H S. A, ) )  

A M E R I CAN ELECTRIC TELEPHONE CO. ,  1 7 3  South Canal St . •  C h icago, I I I .  

Itegister o r  ventilator. R .  R .  Buehler . . . . . . . . . . . . . .  629,336 less space and weighs less for its 
Regulator. See Valve regulator. power tban any engine 
Retort, rotary, F. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  629,617 made. Can be used wber- MORAN FLEX IBLE JO INT 
Revolving chair, J .  M .  Germanson . . . . . . . . • . . . . . . . .  629,676 ever power i'O required. 
Ring. See Packing ring. Either stationary or ma-

for Steam, Air or Liquids. 
Rocking 9r lounging cbair. G. KelJy . . . . . . . . . . . . . . . .  629,Ei94 rine. No fire, no heat. no 
��J�i'e��\�� 6?i. .�gt!��.��·.·.·.·.·,·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· .
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Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

Moran F l e x i b l e  Steam Jo i nt  C o . ,  I nc'd  
147 'rbird Street, LOUISVILLE. Ky.  

Sash holder and fastener, Guynes & Flores . . . . . . .  h"29,67!J S I N TZ GAS E N G I N E  C O . , G rand R a p i d s ,  M i c h  . •  U .S .A . 
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.�.��::::::::::: .::::: ::: : : �§�:�g� SCHE W - C U'I"l' I NG H lE HEADS 
Scraper. wheeled, G. W. Lovejoy . . . . . . . . . . . . . . . . . . . 629.452 S!i.;������e

l
�!!d

a
�� t��!,�;Je�.B��,;,e ad-Screw machine chucks, device for automatically " otbers," viz. : They are 

sear.
e
��:�l'i�I��

c
�::I�� .�.' .�'. ������::::::::::::::::� ���:�H ,c- _.c�.:c: ___ Illore compact. bave 

Secondary battery, R. Ashley . . . . . . . . . . . . . . . . . . . . . . 6'29.325 cannot be clogged 
Seeder. Dodds & J ackson . . . . . . . . . . . . . . . . . . . . . . .  " . . .  629,342 
�����1}�t:a;bi�:.yA��e��an ·&·1;oo·i:::::::::::: : :  ���:�t 
Rewing machine. bemstitch, Brown & Quinn . . . . 62H.421 
Sewing machine rullier attachment, Ammerman 

& Toof. . .  , . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  629,736 
Sbade fixture. window. G. W. Horn . . . . . . . . . . � . . . . .  62n,3ti4 
Shears, G. M. Clapper . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  629,339 
Sheet carrier. sliD, J. A. Farrington . . . . . . . . . . . . . . . . 629.556 
Sh eet me�al can bodies. machine for tianging. J .  

BrenzIllger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.fi50 
Shelving. traveling. A. Symes . . . . . . . . . . . . . . . . . . . . . .  629,704 
§g��

e
�a;!: �.i�,���� : : : : . : : . : : : : : : : : : : :  : : : � : : : : : : : : :  ��:��g 

Shut.t er or blind, window, G. H. HamaHan . . . . . . . .  629,680 
SignaL See Eleetric signal . 
Skirt supporter and shou lder brace, K. \Villiams. 62fl,641 
Smolre hOll:o<e, C. A. {'locker . . . . . . . . . . . . . . . . . " . . . . 629,:{51 
��
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Snow plow, S. G. flu.b . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  629.543 
Spind le bearing, J. Kilburn (reiAsue) . . . . . . .  " . . . . . . 11 ,761 
Spinn ing machine roving stop motion. F. S. Cul-
Spo��

r
p'ii;: b. ·ii: 'V'eedei-: : : : : : : : : : : ' : : : : : : : : :  : : : : : : : :: ���:t�t 
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.
... ::. '' ':.':::: ��m� PIannin� tne Jew pome 

Stamp. time, E. n. Malmborg . . . . . . . . . . . . . . . . . . .  � . . 629.580 
Staple setting implement., C. H. Scbmidt . . . . . . . . . .  629,473 Anyone contemplating the building of a new bome will tind the St.ation mdicator. F. H. Rees . . . . . . . . . . . . . . . . . . . . .  ". ()29.{)0,� 
StatlOn potential indicator, R. D. Mersbon . . . . . . . . b'2!I.584 B ' I d '  Ed't '  f th S '  t·f· A 

' 
Stereotype plate, W. H. Caps . . . . . . . . . . . . . . . . . . . . . . .  6:19,423 U I  mg I Ion 0 e C l en  I IC mencan 
St.opper. See Bottle stopper. 
Storage battery, C. W. Kennedy . . . . . . . . . . . .  629,371, 629,372 
Stove. combined aIr tight wood and coal . F. M.  

Cadman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.544 
Stove or furnace grate. J. H. Goodfellow . . . . . . . . . .  629.719 
Stove or heater. gas, S. N. Mentel et al . . . . . . . . . . . .  62Q.4� 
Stud or hook, lacing, A. S. Neumark . . . . . . . . . . . . . . . . 629.724 
Stump extractor and conveyer, N. Champagne . . . 629.ti59 
Suspenders. C. In.ntoll . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . .  , .  629,b07 

(OQntinuea on ptl{le 95) 

of peculiar and absorbing interest. This beautiful publication is 
issued monthly, and contains practical articles and suggestions 
on modern house building. together with a series of splendid 
plates. showing perspective views and "floor plans of the mo�t up­
to-date modern dwellings, estimated cost. etc. A single issue of 
tbis bandsome periodical is often worth tbe year's subscription 
price to the intending builder. Write to-day and send 25 cents for 
a single copy, or $2.50 for annual subscription. 
MUNN & CO. ,  Publishers, 36 1 Broadway, New York, 

�gu USE  GR INDSTONES P 
If so, we can suppiy you. Ai1 sizes 
moun ted and unmounted, always 
kept in stock. R9member, we make 8 
specialtyof selecting stones for all spe­
cial purposes. 1fT' Ask for catalogue. 

The CLEVELAND STONE CO. 

NEW IDEA IN TRUNKS 
The St.llman Dresser Trunk 

is constructed on new principles. 
Drawers Instead of trays. A place 
for everythlDg and everything in 

its place. The bottom as access. 
il:le as the top. Defies the hag� 
gage smasher. Costs no more than 
a good box trunk. Sent C. O. D. 
with privilege of examination. 
Send 2c. stamp for i llustrated cat-­
a.logue. F .  A.  S TALLMAN. 61 \V. SpriDg 8t., C)olumbu., O. 

© 1899 SCIENTIFIC AMERICAN, INC.



TAU GHT BY M A I L .  
ELECTRICAL ENG INEER ING ,  

T e l e p h o ny,  Te legraphy,  X·Rays,  

MECHAN ICAL ENG INEER ING ,  
E l e m e ntary Mathematics,  

MECHAN ICAL DRAWING ,  
Etc . �:!i��l�:

n
g:t��� 

s
�g�:i���� :�g 

salaries studying at borne by our cor� 
respondence system. 
The E l ectrical E n g i neer  I nstitute 

of Co rresp o n d e nce I n struct ion,  

Dept .  A ,  1 20 · 1 22  L i b e rty S t . , New York. 

� '-:d� ...... f'&J.;c���; __ J�� Write for 
<-.. � ., m ..... c.odj"� -.I m=o:o Catalogue. 

� (,6. cf "'I�T.iTUcJ,:,"C"t; nw;. �o d .......... _ 8tate Subject 
if.<.r.,',.f , .. �C= ________ You Wish 

� __ o. t:.__ to Study 

Worcester Po lytechn i c  I nst itute,  
WORCESTER llIASS. 

Courses of study in Me-chanical, Civil and E lectrical 
�l�g����i�tm�':t�s (�����J{6y g��5ci��f:s,C��:lz�5f�e:b��: 
penses low. Thirty-second year. J. K. Marshall, Registrar. 

J OHNS HYDRAULIC ENGINE 
develops a l l  th�  power which the 
weight and momentum of water af­
ford-greater tban the ordinary wa­
ter motor or 'l'urbine wheel. It uti­
lizes the stored pressure of the air­
and it is a remarkably effective ma­
chine. Uses Jess water and devel­
ops greater power than any otber 
engine, Occupies but little space 
and is easy to set up. Requires lit-
1i;il�

a
f�' all

s
si:��Figm

a�rh.��r:�l
t� 

any b. p. desired . 
Free descriptive illustrated catalogue. 

ELllIIRA MFG. CO •• 
1 a 9  Greenwich Street, 

NEW YORK. 

R I V E TT S L OTT E R  _____ ... 
ment to our 8-inch Precision 
Lathe i s  exceedingly useful in 
cases k�

y:����, \� naesc�::fr a
t���t

a: 
a cutter may be made to stand 
the work .  fi�rom 40 seconds to 
'2 minutes suffices to put a key­
seat in a hole � in. d iameter 
and M in . long - i t  depends on 
the metal. This is acknowl­

edged to be a most valuable tool. indis­
pensable in all up-tO-date shops t ll roughout. the country. 
FAN E U I L  WATCH T O O L  C O . ,  B r i g h t o n , Bosto n ,  Mass. 

N I C K E L  
.AND 

Electro· Plati ng 
Apparatus and  MateriaL 

THE 
anson & V a n W i n k l e  

Co . .  
N e ,,· a r li: .  1'" • •  1 .  

136 Liberty St., N .  Y .  
30 & 32 S .  Canal St 

Ch1Cap-o. 

�"'''''''� 
� TUBULAR � I��I�!�� pe�!��: Pf' will not blow or jar out. 

p r  gives a clear, white light. 
rJ' is l ike an engine bead­

lIght. 
1 '1' throws the light straight 

ahead from 200 to 300 ft. 
IT hurns kerosene, 1: Send jar book ( jree) . 

R. E. D I ETZ C O . ,  6 0  Laight Street�New Y o r k .  
Mention this paper and get special discownt. 

�-ESTA BL I S H E D  1 840.  
If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

W E STCOTT'S 
S t r o n g e s  t 

Grip, Great· 
est Capacity 
and Durabil­

ity, Cheap and Accurate. 

Westcott Chuck Co • •  Oneida. N. Y •• U. S. A .  
Ask Jor catalogue in EnQlish. French, Spanish or German. 

FIRST PRIZE AT COLlTMBL\:'\' Ex poeITIoN, 1893. 

s;ve. D u rab l e  a n d  Effic ient .  

R E EV E S " 
Variab le  Speed Cou nter Shaft 
for securing any speed without change of belt 
or loss of time. Specially adapted for aU 
kinds of experimental machinery, Printing 
Presses, Motor Carriages, Ironworking rrools, 
Woodworking Machinery, or any and all ma­
chines requiring a cbanlle of speed or feed. 

pr Send jar handsomely illustrated 
Oatalogue • •  S. A. " free. 

R E EVES P U L L E Y  CO . . Co l u m b u s, hl� . . U .  S. A.  

-r�================�� 
Collars and 

Cuffs. 
Stylish. convenient , econo mical . Made of 

fine cloth , finished i n  
pure starch , and ex­
actly resemble fash­
ionable linen goods. 
No Laund"y Wo"k 
When soiled discard. 
Ten Collars or fi ve 
pairs of Cuffs, 25cts. 
By mail, 30cts. Send 

6 cts. i n  stamps for sample collar or pair 
of cuffs. Name size and style, 
REVERSIBLE COLLAR CO. ,  Dept. J , Boston ,  Mass, 

RUBENS OANn TASSO  � MURILLO ANGELO RAPHAEL 

� . � IJ = t9 Q 
A $5 P R I N T I N C 
will � 
���; "END 
cards, �O" 
labels J' J\.. 
���es 'rHIS 
money. Large 
tions for use. KELSE 

P R E S S  

Tag, memorandum, Scott & Cameron . . . . . . . . . . . . . . 629,�16 
'l'elegrapb sounder. J. S. Baynard . . . . . . . . . . . . . . . . . .  629.645 
Textile piece goods. ticket holder for application � 

to blocks for, H. Haine . . . . . . . . . . . . . . . . . . . . . . . . . .  629,060 
'rhawing frozen e�tb, etc., beater for, C. P. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629,740 
Thill couplIng, W. H. Bowe . . . . . . . . . . . . . . . . . . . . . . . . .  62\l. 41lil 
rr'hread case, W. H. Huxford . . . . . . . . . . . . . . .  _ . . . . . ' . 0  629,307 
'rile, \V. Cartwrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,3:17 
Tire for bicycles or similar vehicles, Si lkman & 

Sexton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.528 
i.i�:s 'r�

e
;�'h1cl�' �h�'e?s�:�:�:tfO�' 's'ecli�i'l�g� 'j": 629,745 

H. mew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.6'7 
Tires, valve for bicycle, '1'. Harrison . . . . . . . . . . .  . .  629,561 
'l'obacco pipe, Worthington & "Vil liams . . . . . . . . . . .  629.585 
'robacco treating apparatus, A. V. Hysore . . . . . . .  629.308 
'l'ollgue support, 'IV. W. G. Hurt . . . . . . . . . . . . . . . . . . . . 629.721 
'rop, spinmng, G. W. MacKenzie. . . . . . . . . . . .  . . . . 629.382 1 
�'owel raCK, H. C. McDonald . . . . . . . . . . . . . . . . . . . . . .  629,458 
'1'oy, .1 . Q. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,653 
�rain o.rder bOI.ding devi�e, Z. M�rideth .: . . . . . . . . . 629,4f>5 
1. rimmlllg makll1g machme, H. '] . LoomIs . . . . . . . .  629,451 
Tripod, photographic, \V. H. Lewis . . . . . . . . . . . . . . . .  629,379 
Trough. See Feed trough. 
'l'ruck, car, C. A. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629 .a:l3 
rrube expanding deVICe, .F'. G. Hampson . . . . . .. . . . . . 629,354 
�1urbine, F. Prasi l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.7(}0 

95 
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Bicyclers Buy The Beste 
Ever hear of the " Light That Failed " 1 Most wheelmen have 
experienced tbis with their lamps before they beg-an to use the 

H E V E R L I T "  B I CYC L E  LA M P  
No disappointment. no ligbt failing them. The ·' Everlit H is reli­
able in every way. It is an brass except hanger, is � inches high. 
weighs 13 ounces. It is easy to clean, easy to regulate. The flame 
can be regulated from either side of lamp. Emboased fount 
packed With cotton. Burns kerosene oil . This lamp always gives 
a clear, steady, penetrating light. l1�ine nickel flnish. 

W' l llustrated Catalnaue .. S. A." jree jar asking. 

Edward M i l le r  & Co .  ��;;,t���:'n��
d Mer iden ,  Con n .  

STORES : 28 & 30 West Broadway. NEW YORK. 63 Pearl St., BOSTO" .  
Manufacturers of " Royal " Bells ana " Majestic " Oas Lamps. 

. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  " ' I �  
'Jlype cal!ltillg machine. C .  R .  Murray . . . . . • . . . . . . .  629.751 
n�i:m�1�;���:��1�%:Gk
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� '::. ��:���l.� ���:�� mon Council of Tempe. Arizona, wi l l receive spe�i: 

Valve regulator for smoke consumers, C. E .  fications and estimates for the cost and construction of 
Briney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629.48!J and those who rent them to possihle buyer�i should he I Water Works for the Town of Tempe, unti1 12 O'clock, Valve, water tank outlet. R;. M. Paul . . . . . . . . . . . . . . . �29.��� particular to have .them in. good c0!ldition, Wl h

f
an easa- noon September 1. 1899. 'rhe Council reserving tbe 

�:gg� g�����: �c�·d�S��l���� .
. A:  co"r·tis·.·.·.·.·. ·.·.·.·.: ���:�� :�t1s1�ri�� t�
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t
rr:h..�rii�� �e�r ��d��- right'to reject. an� and all specifications and estlmates. 

Vaporizer B. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629,3HO pense to the dealer. All communlCatlOns must be addressed to 
Var

;�!�r��.
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e
: 62!J.331 0 I X 0 N ' S  F. M. SCHUREMAN. Town Clerk, Tempe, Ariz· 

Varnish . making, A. P. Bjerregaard . . . . . . . . . . . . . . . .  6Z\:},329 Machinery, Tools,Dies, Metal Work designed and 
VU��j���:g!�r�������� �����.�.�:�.���:���. ��: .� : .� ·. ��9.330 C Y C L E C H A I N  constructed. Ernst, 7(15 Summit Ave, Jbrsey City, N. J. 
VeDlcle, niotor. Ii . •  1 .  Phelps . . . . . . . . . . . . . . . . . . . . . . . .  629,521 
Vending machine, J. G. Hol lands . . . . . . . . . . . . . . . . . . . 629.505 e R A  P H I  T E Vessel cover and fastening for same, B. G. Call . .  ()29.:l45 
VlOlin. J. C. Kindig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.374 

M O D � L S I .... C ATA C O C U � S ' R � � 
.. ... U N I O N  M O D E. L  WORKS 

&. c:.E.AR5 @i) 193 C LARK CHIC.A G O .  
Vise for bolding threaded nipples, F .  Kuttler . . . . . 629.747 
'Vagon brake, C. A. Recl\strolll . . . . . . . . . . . . . . . . . . . . .  629,64f; 
V{agon hrake, .1. Stromeyer . . . . . . . . . . . . . . . . . . . . . . . . .  629,403 
'Vagon standard, J. N. Smit h . . . . . . . . . . . . . . . . . . . . . .  ij�,iil8 
Waist. T. B. �·it zpatrick . . . . . . . . . . . . . . . . . . . . .  629,439. 629.440 
WaH. Stowell & Cunningham . . . . . . . . . . . . . . . . . . . . . .  62!-1,477 
'Vasher. See Barrel washer. Gas washer. 
Washing machme, W. F. St.ricker . . . . . . . . . . . . . . . . .  629.702 
Washing macbine. "V. Sweet . . . . . . . . . . . . . . . . . . . . . . .  629,ti2il 
"Vater closet, J. Old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,462 
Water gate, non-clogging, P. K. Sllaffer . . . . . . . . . . . .  629,72;i 
'Vater, purifying, J. WilsOll . . . . . . . . . . . . . . .  029.409 to 629.4 11 
Water purifying apparatus, E. A. Leland . . . . . . . . . .  ti29,:W7 
Water purifymg menns, E. Maginn . . . . . . . . . . . . . . . .  fl29.578 
Water supply for buildings, E. A. Leland . . . . . . . . . 62\1,370 
Water wheel, turbine, W. M. Mi l ls . . . . . . . . . . . . . . . . .  620 .457 
Weed and trash cutter for hoe and lister dri l ls , 

E. W. Griffiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  629,559 
Wheel. See Fifth wbeel. Water wheel. 
Wheel, Goeke & Knaack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629.442 
\VhitHetree, ��. '11. Harlow . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.titil 
\Vindow, C. W. Bolton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti2!l.4lH 
'V indow fastener, W. S. James . . . . . . . . . . . . . . . . . . . . .  629,446 
",rood, antifouling coating for. G. D. Coleman . . . .  t12H,427 
'Vork bench, V. E. Taylor. . . . . . . .  . . . . . . . . . . . . . . . . ti29,405 
Zinc from its ores, extracting, C. Hoepfner . . . . . . .  629.G8fi 
Zinc or otbermetals, electrolytical production of, 

C. Hoepfner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629,685 

DESIGNS. 
Bandage, abdominal .  D. D. McClure . . . . . . . . . . . . . . . . 31,29.') 
Bath seats. supporting member fOf. O. Cabana, 

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . UB 
Brushes or similar artICles. back for. Crees & 

Court . .  . . . .  . . . .  . .  . .  . .  . .  . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . 31 .273 
Button hooks or similar articles, handle for, Crees 

& Court . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 ,274 
Clothes pin. L. E. ({arnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3] .290 
Corset, M. M. Mil ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  31 ,292 
Desk standard. school, H. L. Hall . . . . . . . . . . . . . . . . . . .  31.287 
Wencing tool, .1£. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .2,sZ 
��urniture leg, J. 'I'. Kitchen . . . . . . . . . . . . . . . . . . . . . . . . . . 31.289 
Game or puzzle board, ,V. C. Breitenbach . . . . . . . . . .  ;·n . 2\l5 
Hinge staple, W. R. White . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .281 
Lantern bracket, H. B. Arnold . . . . . .  , . . . . . . . . . . . . . . . 3 1 , 250 
Money box. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,2"j'5 
PIano p late, J. Dierdorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 ,277 
Pitcber or I!l imilar article, A. B. Evans . . . . . . . . . . . . . .  ;·n,284 
Ribbon spool rack, H. B. Moore . . . . . . . . . . . . . . . . . . . . . .  31 .291 
Sole, outer, .T. W. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;·n .294 
Speculum member, '1\ H. Bly . . . . . . . . . . . . . . . . . . . . . . . .  31,278 
Stamps, cushion for hand, J.  A. Heany . . . . . . . . . . . . 31 ,27ti 
Stone dressing- tool handle, J. Dobbie . . . . . . . . . . . . . . 31,283 
Syringe, C. J. Daval .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,279 
trail cover, W. McClellan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 ,285 
Watering trough. W. U. Snyder . . . . . . . . . . . . . . . . . . . . . . 31 .281i 

TRADE MARKS. 
Axes and other edge tools, Supplee Hardware 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:l.283 
Beer, lager, Pabst Brewing Company . . . . . . . . . . . . . . .  33.264-
Beer, root, E. A. Zataraill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,265 Beverages, certain named. H. P. Finlay & Com-

pany .  . .  . . .  . . .  . .  . .  . .  . . .  . .  . . .  . . .  . . . .  . . .  . .  . . . . . . . . . . . . . 33.266 Canned groceries except olives, S. Hamill Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 ,272 

Cigarettes, American rrobacco Company . . . . . . . . . '" :-m,2fi3 
Ciothmg, certain named. S. N. 'Vood & Company . 33,261 
Colfee, roasted, F'. R. & W. A. Yerxa . . . . . . . . . . . . . . . 33.269 
Finger ring gages, SU8sfeJd, Lorch & Company . . . .  33,200 
Fish , Harvey & Outerbrid�e . . . . . . . . . . . . . . . . . . . . . . . .  33.273 
Flour, wheat, firm of Patrick H. Sheehy . . . . . . . . . . . .  3i>.271 
Fuel, artifiCial. Petolite ��uel Syndicate . . . . . . . . . . .  83,276 
Hardware, certain named articies of, Gray & Dud· 

ley Hardware Company . . . . . . . . . . . . . . . . . . . . . . . . . . ;)3,282 
Leather dressing, waterproof, Waterwax Manu. 
Linf�
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Lotion, face, Arista Manufacturing Company . . . . .  33,277 
Medical compounds and applications for the skin, 

C. H. Burrage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.2,8 
Milk, condensed, Wisconsin Condensed Milk Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,267. 33,268 
Pil l s  for certain named diseases, W. O. & R. G .  

Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.280 
Remedies for certain named diseases, firm of C .  

Raspe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  03,281 
Rubber, chemical composition, a substitute for 

hard, Stahl & Straub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,275 
Starch .  Starke-Zucker·14'abrik-Actien Gesellschaft, 

vorm. C. A. Kohlmann & Company . . . . . . . . . . . . . .  33.270 
Underwear, certain named ladies', Worcester Cor· 

set Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,262 

LABELS . 
" Cafe Savoy," for canned coffee, C. Biele . . . . . . . . . . 7,046 

1 . . Dr. Hand's Condensed Mllk with Pho�pbates and 
Hypophosphites Added," for condensed milk, 
D. B. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,047 

" l\1 8 ·�ural Apricots," for canned goods. United 
..,tates Printing Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,048 

H Natural Cherries," for canned goods, United 
States Printmg Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,050 

U Natural Peaches." for canned goods, United 
�tates Printing Company . . . . . . . . . . . . . . . . . . . . . . . . 7,049 

. . Parisian Perfumed Ink, "  for perfumed inks. N a· 
tional Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . .  7,045 

•• Rocky Ford Cantaloupes," for cantaloupes, H .  
Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,051 

. . Yelll)w Pine Compound," for a medical com-
pound, Yellow Pine Extract Company . . . . . . . . . . .  7.044 

PRINTS. 
. •  GJauber's High Grade Brass Goods." for plumbers' 

supplies, Glauber Brass Manufacturing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155 

• •  Repetti," for confectionery, C. Repetti . . . . . . . . . . . . . . 154 

A p r i ll tf'"d copy Of the speCification and drawing of 
any patent in the foregoing list. or any patent in print 
issued Rlllce 1863. will he furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn &; Co . . 361 
Broadway. New York. SpeCial rates will be given where 
a large number of copies are desired at one time. 

C a n a dian pat ents may now be obtaIned boy the in� 
ventors for any of the Inventions nam ed In the fore­
g-oing list, provided they are simple. at a cost of $40 each. 
If complicated the cost will be a little more. For full 
Instruction. address Munn & Co., 361 Broadway, New York. Other foreilln patente maJ also be obtaine4. 

is the best possible lubricant for bicycle chains. It ls -I-C--
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-MAC-HINES. Corliss Engines. Brewers' 
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c�:iIT;nd�::;�i����ed. For home and Bottlers' Machinery. THE VIL'l'ER 
� Send jor Circulars and prices. 

Mlf'G. CO., 899 Clinton Street, Milwaukee. Wi s .  
J O S E P H  D I X O N  C R U C I B L E  C O . , J e rsey City, N . J .  EAR TR U M P ET� $ ' .00 �!?..sn�����: 

A L L  W H E E L M E N W E A R Linenoid 
_
Manufacturers. Westfield. Mass. 
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��r��1:1 MOD E LS & E?< P E R  I M E N  T A!- W O.R K • r.:::_�.�==':;1 Will ao5ust to any shoe. Price Foot I . InventlOlls de,:eloped. �peC1al Machmery. 

, Clips, 50,). Pedal Balance. 15c. Made ' E. V. BaIl lard. 1 0 6  LIberty �t •• New York. 
onlv h) RACINE TOE CLIP 
llIFG. CO . . Racine. Wis. '� ��I Samples sent [l(,,,tp::tid on receipt of re-gular ret�il price. ''r.� 
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M A T C H  F ACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup­
PLE.:\lENT . 1  t :l .  Price 10 cents. ��or sale by Munn & 
Co. and all newsdealers. 

( T Y PE W H EELS.  MODEl.S  &.. EXPERIMENTAL WORK. SMAl.LMACHIMERY NOVELT.I.E!i.1!k E.TC. NE.W ':'.QBl 5TENCIL WORU 100 NASSAU S! N . Y. 

T U R B I N ES W' Send for Circular "M." 
J A S .  L E F F E L  & C O Springfield. Ohio, U. S. A.  

GAS ��Q GASOLINE ENGINES 
WAT E R  M O T O R� 

B ACKU � WAT t R  MOTO R c o . N EWA R K  N J U . .!> A 

Ex p er i m e nta l  & Mode l  Work 
Cir. & advice jree. Wm. Gardam & Son.45-51 Rose St.,N. Y. 

We are SeIling 
$3.00 Electric Bell Outfits for . . .  $1.00 21 .00 rrelenbones, complete, for 5.fl5 
12.00 Fan Motors, with Batterie. 5.95 8.00 Electric Hand Lanterns for 3.00 
10.00 Electric Carriage Lights for 3.95 8.00 Medical Batteries for. . . . . .  3.95 

5.00 Electric Beits, thp genuine 1.00 
3.00 Necktie Li"hts, for . . . . . . . .  1.50 

14-Candle Hanging Lamp, with 
Battery, for . . . . . . . . . . . . . . . .  10.00 

Telegraph Outfit., complete, for 2 25 
MIniature Electric Lamps ff)r. . .40 

�:fi.no t£lectric Bicycle Sewing Machine Motors for. . . . .  5.00 
Lights, $2. 7;). All Electrical Books at low prices. 
We Uudersell Al l ou Everything Electrical. 

O H I O E L E CT R I C W O R K S ,  C L EV E L A N D O. 
H eadq uarters for E l ectric Nove lt ies  and S u p p l i e s .  

W' A gent., Wanted. at'" Sen Ii, jar New Catalogue Just out. 

G R I N D I N G  M I LLS F O R  A L L  P U R PO S E S  TO INVENTORS. Wauted-a clock capable of . 
running a counter at irregular intervals and keep good 

versa) Eccentric Mill .  Address J�
o§��ua.:�:e�i�Ii= time. Address E. NICHOLSON, Lakewood, Ohio. 

SON, 28 Rodney Street, Brooklyn. N. Y. 

F I R E  ESCA P ES.  W A N  T E D-���r;�';mi.°
o
�;)8�8oK

o
���:?: 

vest at once in new and second-hand tools. Address 
R. E. O. W., care SCIENTIFIC AMERICAN. 
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o�Jt\.���s�; NO FROZEN WATER PIPES with Troy tem. 
all royalty. ,For particulars address, J. D. AGUILAR, perature-controlled stop an d  waste. Only simple, prac� 
P. O. Box 68, or 304 Washington Street, Brooklyn, N. Y. W��\m�:v�;�oyart��r
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50 Y E A R S '  
E X P E R I E N C E  

PATENTS 
TRADE  MARKS 

DES IGNS 
COPY R I G HTS & C .  

Anyone sending a sketch and  description may 
Quickly ascertain ollr opinion free whether an 
inventio.u IS probably patentable. Communica­
tions stflctly confidential. Handbool;: on Patents 
sent free. Oldest agency for securing" pntents. 

Patents taken through Munn & Co. receive 
special notice, withnut charge, in the S�i�ntifi� Jlm�rican. 
A handsomely illustrated weekly .  Largest cir· 
cuiatlOn of any scientific journaL 1'erms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO . 36 1 B rOadWay, N ew York 
Branch Office. b'25 F St  .. Washington, D. C. 

STEEL STAMPS r�A�nfA���"'\� ;rt�%�t'Rc f IGURE. & ALPHABE.T SETS AT L O W E ST PRIC E S  
'L�:�;"����\tD SCHWAAB STAMPaSEAL CO 

SEND fOR C'RCULAR M I L.WAU K E. E.  WI S .  

NOVELT IES  & PATENTED ART ICLES 
Manufactured b y  Contract. Punchi.ng Dies, SpeCial Ma" 
chinery. E. Konigslow & Bro., 181 1:leneca St.,Cleveland,O. 

Who Rules the World in 1 00 Years P 
PANTERRA will tell. Something entirely new. 

tnd�vs�;Ial\�\'�I:aiE�e�a!�; �� ��:�er 1t.�
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VOLN EY W, MASON & C O . ,  
Frict ion Pu l l eys, C l utches & E levators 

P R O V I D E N C E  R .  I .  

I NVENTIO NS  WANTED .Wj��I:'ft,f� a��e�fet� 
our business we would be pleased to bear from persons 
deslring to bave novelties or patents manufactured on 
royalty. WiU furnish best of reference. Rejected d e­
ale-ns will nut be return4jd unless sufficient posr.age is in­
closed. Addr. J. NEHL, Main & Dock Sts., St. Louis,Mo. 

YOU CAN MAKE. $ I OO.A WE.E.I\ ! 
OWN YOUR OWN SHOW, COMPLETE. OUTrlT-$ IOO. 

LIFE M O TION FI LMS ell MA CHINE S .  GREAT PAS S I O N  PLAY ", 5 00 O T H E R  5 U B J E C T .!>  I I.- � U .s T R.  C A ' -' L O ("" U E. S  F"' R E. E.  
. L UBIN, L ARGE ST MFR. PHILADELPHIA P. A .  

B EST B I CYC L E  B RA K E� 
N! 'l�i�:i ':;��
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TH E TREBERT BRAKE 
is composed of a friction disk secured to  the hub  of  rear wheel, a clutch on  the disk and a. 
c'utch on the rear sprocket wheel. Both clutches have inclined surfaces upon which balls 
roll. Wbeu the bike chain is pulled forward. the balls also move forward and ride up their 
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars. 

�ar�Q°nI1 Trebert Automatic Goaster an� Brake 00. ISY\�f�SE. 

© 1899 SCIENTIFIC AMERICAN, INC.



Exnnaratinu Exercise 
H e a l t b y and 

pleasurable, f o r  
young and old of 
either sex, is fur­
nisbed by tbe 

WINTON 

M OTOR 

C A R R I A G E  
tbe  newest kind 
of v e b i c l e .  It 

Pl'ice $1 ,000. NO'-'A-u-e-nt-.-. = ���i�y�'B!�
l
be 

a
o�� 

erated by a grown boy. Perfeetly safe. Speed con­
trolled by driver at win. Hydro--'c.arbon system. Full 
particulars sent free on app]tcat.ion to 
T H E  W I NT O N  M O T O R  CAR R I A G E  C O . ,  C l eveland,  O h i o .  " P TRADE MARK D " 

E C A M O I  
A L U M I N U M  PA I N T. 

Sir:::
st a
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k
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e &IOB:�� 
Weatherproof. Durable. Easily Applied . . Bicycles, 
Yachts, Radiators, Pipes, Metal Work, MachInery. Dy­
namos, Motors. Apparatus, Arc Lamp.s, Sockets, Brack­
ets, Cars, Stations, General DecoratI

O
n, etc. Sample 

bottle, by mail, for 25 cents. 
T H E  A M E R I CAN P E G A M O I D  C O . ,  346 B'way, New Y o r k .  

REISCH'S I>��:REMERY WHEEL 
K N I FE S H A R P E N E R  and TOOL G R I N D E R .  

2,000 revolutions or  3,500 feet per minute. A 
handy machine for bicycle repair shops, ma­
chine shops, mills, factories, etc. Height of 
msC'hine. 3 feet ; size of emery wheel. 6xl in. iT Machine sent on approval to respon. 
sible parties. Send Jor Oircular and Prices. 

B U FFALO E M E R Y  W H E E L  C O . ,  
N O . l 0  L o c k  Street, B u ffa l o ,  N .  Y.  

liFieGJ�!f!RDlfalO'l< 
.... 7: ..... :::: C.KBlSLYaCO ��I�:i.'t7t�MA 

-- - . I 
RE VERSING STEAM TURBINE.-PAR- ! 
son's recently perfected turbine for boats. Illustrations 
sbowing details. Contained in SCIENTI]' I C  AMERICAN 
SUPPLEMENT, No, 1 1 58. Price 10 cents, by mail, from 
this office. and from-ail newsdealer�. 

This b � at8 Wind, Steam, or Hor3e Power. I We offel' the W E IISTE "  272: actual horse power 

GAS E N G I N E  
for '1 50. less 10 per cent discount for cash. Built 
on interchangeable plan. Built of best mster!sl. 
Made in lots of 100 tlierefore we can make the, price. 
Boxed for shipment. weight BOO Ibs. Made for Gas 
or Gasoline. Also Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
1 0'4 West l1ith St .. Chicago. 

�������;\t;�:�s:3��hl�j itrG��h�f:d Yc�� £�4.: ' 
So. Peter and Lafayette Sts . ,  New Orleans, La. I 

W ITTE GASOL INE  OR  GAS ENG INES 
are Safe. Reliable. Dura­
able and Simple. Sold on 
their merits and sent on 
trial if desired. 
Write fOT Catalogue S. A. 
WITTE I R O N  WORKS CO.  

1 2 0 7  Wal n u t  St. ,  
Kansas C ity. Mo.  

There is no Kodak but the Eastman Kodak. 

Kodak 
Simplicity and Kodak 

Quality created the 

standard by which all 

cameras are measured. 

That' s why the clerk says : " I t' s as 
f(ood as a Kodak , "  when trying to sell 

n inferior camera. 

Kodaks $5.00 to $35.00. 

Eastman Kodak Co., 
Kodak Catalogues fne of 

dealers or by mail. Rochester, N. Y. 

$ t ttutifit �mtritan. 
\vAT C H ES 

The best and most reliable timekeepers 
m ade In this country or In any other. 
The " Peifected American Watch/ J an illustrated book of in­
teresting information about watches) will be sent upon request. 

American Waltham Watch Co. ,  Waltham, Mass. 

VEEDER RATCHET COUNTER 

T H E V E E D E R  M F G .  c o .  
Makers of Countinl< Macbines. Cyclometers for Bicycles, and fine Castings. HARTFORD, CONN . . U. S. A 

"foundm and macblnists 
have been using the 

Charter Gas and 
Gaso l i n e  Engin e  

s o  many years its reputation for 
Economy. Reliability. Safety. -='!�===�=:� 
etc., is thoroughly established. Proof by addres8in� 
CHARTER GAS E N G I N E  CO .. Box 1 4 8 .  S T E R L I N G ,  I L L .  

.......... ����� ............ � 

: 6 i n .  M ICROMETER : • will measure by tbons- • 
• andths round work to • • -� 4� in. and lIat work . 
• oc to 6 in. Weigbs 21 oz • • 
• Price in Is rigid and accurate • •  
� case. $21.50. Catalogue of Jiline Tools free. • 
: l'.Hs� STARRETT f?o�i3. Atho l ,  (1.As�". : ...... � .................... . 

T H E  
C O L U M B I A 
B E V E L-C E A R  

C H A I N L E SS 
is pre-eminently the wheel for women . 
The picture shows its manifest advan­
tages . Nothing to catch or soil the 
skirt ; no unsightly chain guard to 
work loose and rattle ; no sprockets to 
entangle guard lacings. The rigid 
frame construction overcomes that ten­
dency to spring or " whip " which is 
the common fault of other drop frame 
machines . There is no good reason 
why a woman as well as a man should 

not have a bicycle of the highest efficiency-no good reason why most women 
should not have a Columbia Chainless when we sell M od e l 5 1  for $60 
a n d  M od e l 60 for $75. 

Columbia Bevel-Gear Chainless wheels for men and women are the 
easiest running, m ost durable and cleanest bicycles , because the driving 
mechanism , which is positive in its action , is supported by perfectly rigid 
frame construction , and so enclosed that its running qualities cannot be 
affected by dust , mud or rain.  

C H A I N VV H E E L.S = 
C O L U M B I A S ,  H A R T F O R D S  A N D V E D E T T E S , $ 2 5  TO $50. 

P O P E  M A N U FACTU R I N G  C O . ,  Hartford, Conn .  

PHOTOGRAPHY IN 
mulas for producmg photographs in colors by the Chas-
8agne process. SCIEN T I FIC AMERICAN SUPPLEMENT, 
Nos 1 1 1 4 and 1 125. Price 10 cents each, by mail. 
from this office and from all newsdealers. 

FOR SPORTSMEN 

AUGUST 5 ,  1 899. 

II· · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . ........ II! 
A M I LE A M I N UTE ON A 

Tribune �Bicycle ! 

Scalos All varieties at lowest prices. Best Railroad 
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es 
Sa���' Sewing Machines, Bicycles, Tools. erc. Save Money. Lists Free. CHICAGO 8CALE CO .. Chicago. Ill.  
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collar. Costs to manufacture cents instead of dollars. 
Apply. E. K. A .. Room 4, Floor 4, 15 Broad St., N. Y. City 
-------------------

J ESSO P'S STE E LTHB\�Er 
F O R  TOo.L S. ·  S AW S  E TC. 

W'!!. J E S SOP & SONS ICg  91 JOHN S1; NEW YORK 

Experimental Science 
By GEO. M. HOPKINS. 

20th Edition R.evised and Enlarged . 

914 Pages, 820 Illustl'ations. 
Price $ 4 . 0 0  in c l o t h ;  $ 5 . 0 0  in half m o rocco . postpaid 

T H I S  is a book full of 
interest and value lor 
Teachers, S tuden t s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. This splendid 
work gives young and 
old something worthy 
of thought. It bas in­
fluenced thousands of 
men in the choice of a 
career. It will give any­
one, young or old, in­
formation that will en­
able him to compre­
hend the great im­
provements of tbe day 
It furnishes sugges­
tions for hours of in­
structive recreation. 

Send fol' lal'ge I1lustl'ated Circular 
and cOInplete Table of Contents. 

M U N N  & CO.,  Publ ishers, 
Office of t h e  SCIENTIFIC A M E R I CAN.  

If you want a galvanized 
iron to make a good j ob and 
save wages-Apollo .  

hunting. fishing, camping or yachting. :May b e  laid on 
g-round or deck insuring a comfortable bed, free from 
dampness. When deflated, rolls small and can be pack­
ed in grip. Weight 10 to 15 1bs. , according to size. 

These mattresse.; atford great comfort to illvallds and 3 6 1  BROADWAY ,  N EW YORK. 
bedridden patients. Largely used by U. S. Government 

Apollo Iren and Steel Company, Pittsburgh. 

and by sportsmen throughout tbe world. Uatalouue free 
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