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NEW YORK, SA'fURDAY, JUNE 17, 1899. 

A PERIL TO THE NAVY. 

Our finest armoreu cruiser, the " Brooklyn , "  is now 
in dry dock at the Brooklyn navy yard, having her h ul l  
patched u p, straightened out and generally ben t  back 
into sh ape. It is on ly a few weeks since the battleship 
.. Massachusetts" was in the sallie dock, undergoing 
the same treatment. III both cases these fine ships 
were disabled within a mile or so of the Brooklyn navy 
yard and at a t i m e  when they were steeri ng a correct 
course th rou gh t he proper harbol· channels. The 
.. Massachusetts, " w hen the mishap occurred, was on 
the way to join Ad miml Sam pson's squadron, and 
though she was fully equipped for sea, with all stores 
on board, and down to her max i m u m  dmught, she 
should nevertheless have had am ple water in tlie chan
nels between the navy yard and the sea. As it was 
"he grounded heavi ly on the Diamond Shoal, a reef that 
extends into the channel from Go\-ernor's Is land, and 
received inj uries which took many months to repah· 
and cost the I:0vernment about $50,000. The" Bl "Ook
lyn ,. grounded, or struck a sunken obstructiofJ , when 
in mid-channel between Governor's Island and the Bat
tery, on her way to the Decoratiou-day services at 
Grant's Tom b. Her bottom plates were indented, riv· 
ets sheared off, and damage done that will cost about 
$8,000 to repair. 

How long is this kind of thing to continue? If the 
recurrence of such preventible disasters were not sug
gesti ve of the gl·ave penIs to which the navy is exposed, 
it would become positi vely ridiculous-with such im
pertu rbable gravity do we wreck our shi ps, and then 
proceed to patch them up again at so many thousand 
qol lars apiece. The wonder of it all is that these ob
structions were not removed from the channels years 
ago, when our first deep- dl aught warships were con
structed. Surely it was not necessary for the " Massa
chusetts " to sllHt�h up $60,000 worth of her bOttOIU to 
convince us that Diamond Shoal was a reality, and not 
a fiction-a fe w fathoms of sour.ding line would ha\'e 
done that ; and if the I'e are sunken wrecks encumber
ing the chan nels of New York Harbor, it is surely a 
doubtfu l policy to use the bottolll of the" Brook lyn " 
a� a dragnet to determi ne their whereabouts. 

\Ve know nothing in  all the river and harbor work 
of the \Var Department that compal'es in urgency with 
this problem of the approaches to the Brooklyn navy 
yard, and how it should come to be thus neglected 
is  a mystery. Just beyond Governor's Island, ski l·t 
ing the Brooklyn water fl"Ol1t, a channel 1, 500 teet wide 
and 40 feet deep is to be constructed along the front  of 
a series of docks into w h ich a 2ii-foot draught ship 
wil l  rarely enter ; yet the ships of the navy are allowed 
to pass to and fro i n  peri l for the want of a little dredg
ing wh ich would cost not a tithe of the mil lions that 
are to be spent on the above-named work. 

... e .• 

WHAT peOR ROADS COST OUR FARMERS. 

If ever there were two classes of people that had a 
good cause i n  common tlH'Y are the bicyclists. and the 
farllJers. The q ue�tion on which their interests agree is 
that of the need for good roads ; for while  a hard, 
smooth surface is an absolute necessity to the wheel
man, it  is of even HJOre vital i mportance to the farmer, 
seeing that the condition of the  roads makes a seriolls 
differen"e one way or the ot her in his yearly profits. 
As the result of an inquiry made in Hl95 by the United 
States Department of Agdculture, repl ies were re
ceh'ed from ovel· 1.200 counties giving the cost of hau l
ing crops in various parts of the United States. The 
average load h auled was found to be 2,002 pounds ; 
t h e  average length of haul,  121\ m iles ; the average 
cost of hauling a ton of crops to mal ket was $3.02 ; 
while the average cost of hauling a ton for a distance 
of one mile was 25 cents. 

In order to COllI pare the roads of the United States 
with those of Europe the bureau through its consuls 
made careful inquiry on the su bject of cost of hau ling 
in England, France, Germany, Belgi um,  Italy, and 
Switzerland. The average cost of haul ing  one ton 
one mile was found to be in England 10 cents, in 
Frll.Qce 10 cents, in  Germany 8� cen ts, in Belgium 9� 
cents, in Italy 7� cents, and in Switzerland frow 6 to 

8 cents, the average for all these European states 
being 81"lr cents per ton per mile. More than one cause 
may enter into this determination of cost, but that the 
great cost in America is due to our poorly made dirt 
roads is proved by the fact that while over the superb 
roads of Europe a farmer will  haul three or four tons at 
a load, our farmers are able to haul only a ton or less 
than a ton over the ., plow and scraper " ridge of soil 
which even at this late .lay is dignified by the name of 
road in many parts of the country. 

•• 1 •• 

THE NEW CANAL COMMISSION. 

Reari n g  iu miud the vast interests at stake, we do 
not hesitate to say that the new canal cOlllmission, re
cently appointed by the President, is the most import
an t engineedng commission of modern times. Not only 
has it  to decide whether this coun try is j ustified in u n
dertaking a work which is esti m ated to cost O\'er $130,-
000,000, and may easi ly cost 30 or 40 per cent more 
than that, but its report wi l l  determine indirectly 
whether another i l llPortant work-the Panama Canal 
-in wh ich over $1iiG,000,000 has been already expended, 
shall be completed or abandoned. 

It requi res no very intimate knowledge of the canal 
question to prove that only one canal is required at the 
Isthmus, and that not more than one wi l l  be bui lt. It 
is also evident to anyone who is not blinded by na
tional prej udice that a great mariti me high way l ike 
this shou ld be, and i n  the very nature of things m ust. 
be, broadly international in the pol icy of its adminis
tration. As the matter now stands, there are two 
great rival projects before the p u bl ic-one two-fifths 
completed and the other not yet commenced. Each 
has features to recommend i t, although engineering, 
commercial, and mil itary considerations point st rongly 
to the completion of the Panama Canal as the most 
feasible scheme. 

Although the present commission has been ap
pointed for the ostensible purpose of examining all 
routes that are plausible, it is well understood that its 
chief duty is to determine w hich of the two routes, 
N icaragua or Panama, has most to commend it to the 
active support of the U nited States government. To 
assist it in this work it will  find a vast amount of en
gineering data ready to hand. At N icaragua, in addi
tion to the early surveys of Childs and Lull, it  wil l  
hava the Menocal su rveys and those of the Ludlow 
and Walker cOlIlm issions. At Panama it wil l  find a 
complete set of suryeys, plans, observations, etc. , in  
such shape as  to allow of  active construction being un
dertaken at brief notice. 

The commission incl udes Admiral Walker, Prof. 
Haupt, and Col. Hai ns, the former commission ; Al
fred Noble, of the Ludlow commission ; two additional 
engineers, viz. ,  Lieut. - Col. Oswald H. Emst, of the 
United States Army, and George S. Morison, a former 
President of the Society of Civil Engineers ; Prof. 
Wm. H. Burr of Colum bia and Prof. EIIIOI·y R. Joh nson 
of Pennsylvania and Senator Pasco of Florida. There 
are t h us two engineel·s from the army, three from 
civil  l i fe, two col lege professors, a senator and an ad
miral of the na.vy. One million dollars has been appro
priated to cover the expenses of the invest.igation, 
which, all thin�s considered, should be of such a 
character as to settle the question, as far as the United 
States is concel·ned, once and forever. 

••••• 

COMMERCIAL VALUE OF WIRELESS TELEGRAPHY. 

A striking evidence of the growth of scientific kno w
led�e and the fidelity with which the scientific press 
safeguards the public against glaring scientific false
hood, is foun d  in the recent attempt to produce a panic 
amon!l the shareholders in telegraph and cable COIIl
panies on account of the success of wireless telegraphy . 
It was otherwise twenty years ago, when the ext.rava
gant clai ms put forth for electric lighting caused the 
holders of gas shares to dispose of theil ·  valuable hold
ings. In vai n  did the scientific press Ul·ge moderation, 
pointing out that the cost and d i fficult ies of the new 
system of il lumination would prevent it  frolll d rh'ing 
out gas lighting-at least for some years to come. 

Remarkable as have been the resul ts  obtailled 
with wireless telegraphy aeross the English Channel, 
there is n othing to warrant the belief that wire tel
egraphy is doomed. 'fhere is one radical difficulty 
which, alone, is sufficient to restrict wireless tele
graphy, at least in the present stage of its develop
ment, to it very l i m ited range of practical application. 
We refet· to the fact that no means has yet been devised 
by which the wi reless messages can be directed exclu
sively to the station for w hich they al·e intended. Be
fore wireless telegraphy can be used fOI· general com
mercial purposes some method m ust be devised w here
by, as in w ire telegraphy, the transmitter can com
municate with one particular receiver to the exclusion 
of all  others, and the recei ver can exclude all messages 
except the particular one di rected to it. Until this is 
achieved the new system must be barred from the 
field of ordinary commercial work. 

A l imitll.tion affecting long distance telegraphy is also 
found in the fact that the length of the vertica.l rod has 

a definite relation to the distance through which the 
message is sent, and as the mast used in the channel ex
periments, where the distance was 30 miles, was 177 
feet high, it can be seen that this consideration also 
imposes a limit upon wireless telegraphy. MlI.reon i 
has recently stated that the present limit of distance 
over which messages can be sent is about 80 miles ; 
evidently then the problem of trans-ocean telegraphy 
by this system is far fl·om solution. As a matter of 
fact, the invent or, with his characteristic modesty, has 
refrained from making any claims for h is system ex
cept along those l ines in which he has clearly demon
strated its usefulness. The lIJost valuable application 
of the system is that which was successfully tested a t  
t h e  South Foreland, England, where n o w  for some time 
wireless telegraphy has been in  successfu I operation 
between the shore and the lightship. It  has been 
proved that the apparatu s  is not affected by wind or 
weather, and we now know beyond question that it 
is  possible to give i n fal l i ble a n d  early warning to ship
ping of the presence of dangerous shoals. 

••••• 

MUNICIPAl, BATHING ESTABLISHMENTS. 

In the United States too l itile attention is paid to the 
individual comfort of its citizens. Everything is done 
for their safety, but i n  many little ways we are still  far 
behind our transatlantic brethren . One of our great
est municipal defects is the lack of public baths. It is 
not necessary to d well upon the need for p u b lic 
baths among all civi lized peoples, the virtue of water 
and soap is conceded. Unfortunately, alllong the poor
el· classes it is not al ways possible for them to obtain 
adequate bathing facilities in  the densely populated 
districts in which they live. Public baths properly 
constructed and handled form one of the most effective 
and far-reaching of municipal institutions for the pro· 
motion of cleanliness, good health and good citizen
ship. Boston, Mass. , is a notable exception to the 
average American city as regards the bathing facil ities 
which this city furnishes to her inhabitants. The ex
pel'iments of Boston are highly instructive to all cities 
looking to civic development in the direction of lIJinis
tering to the practical and essential needs of a commun
ity.  Public baths i n  Boston date from 1866, and these 
were. we believe, the first public baths to be establish
ed by a municipality in this country. At first pro
vision was made for a system of baths distributed at 
various points on the long shore line rather than for a few 
central establishments according to the British plan. 
Fi ve floating baths were constructed at that time, and 
the general type was a low wooden building supported 
on a floating platform. Within each was a shallow 
tank through which the water flowed freely, air and 
light being admitted through the roof. The usual 
dressing rooms, etc. , were provided. These proved so 
satisfactory that now there are ten of these floating 
baths. 

In 189 8 the nu mber of bathing establish ments was 
raised to twenty- three and there were 2,000,000 bathel's, 
an i ncrease of one and ol1e-q uarter m diions ovel' the 
previous year. New styles of floati ng baths have been 
devised in which the tank is left open to the sky and 
the capacity of one of them is 1.200 to 1,500 persons per 
day. In addition to the floating baths two swimming 
pools were established to supply the wants of the 
population which l ives in the center of Boston,. Oue of 
them is located in the small park contiguous to the 
tenement district of Roxbury, fresh water be ing snp
pl ied to the tanks by the city water works, 80,000 to 
90,000 gallons being used per day, and frolll 1,200 to 
1, 500 patrons daily attend this bath. Men are al lowed 
to bathe in the early moming and evening. the boys in 
the forenoon and gi rls and women in  the afternoon. 
That a pool of this kind is not necessari ly an expen
sive luxury will be seen when it is said that it cost 
only $2,000 to complete it. 

The IIIOSt impOl·tant of Boston's beach baths is at the 
North End Park, wh ich, with its pleasure piers and 
improvements, cost the city $350,000. FI'equently 5,000 
people bathe per day at this poin t. The baths which 
we have mentioned so far are, of course, restricted to 
summer use ; but a new publ i c  bat.h house, open all 
the year around, w i l l  be opened on June 15. The 
building is most su bstantial and is thoroughly fire
proof. Separate bath rooms fot· lIJen and women are 
provided on the second floor, and ample waiting rooms 
occupy the first floor. The men'� rooms are provided 
with t hirty inclosed s hower baths and three inclosed 
tubs, while the women have eleven shower baths and 
six bathing cabi nets. Each shower cabinet contaills a 
dressing alcove and seat. All the partitions al 'e of 
marble and the fitti n gs are of the latest sanitary type, 
and the bather can regulate the temperature of the wa
ter flowing from the spray as desired. The tubs are of 
heavy white porcelain, witit nickel· plated fittings, and 
it I S  doubtful i f  there is any more real comfort to be 
ohtained in the lux urious bath rooms of the Back Bay 
district. 

In the praetical worki n� of the en tire system in 
Boston , fatalities are practically u n known. Swi llllning 
instruction is given to thousands and rellled ies are pro
vided for use in case of crawps or other illnesses. In 
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order to connect the baths more closely with the city 
school8, the head swimming instructor visits the public 
educational institutions before the close of the school 
year and teaches the children the motions of swim
ming. The aim in Hoston has been to dignify the 
practice of bathing and to furnish an innocent recrea
tion and to cause the people to regard bathing !lstab 
lishments as necessary to theil' well-being as the water 
supply, school house, library, or parks. The course of 
Boston in this matter can not be commended too 
warmly, and the object lesson is of great value outside 
of the immediate advantage to her citizens. 

•• e ... 
CALIFORNIA OLIVE INDUSTRY. 

The olive is one of the oldest known fmits. It is 
noted by Pliny and is frequently mentioned i n  the 
Bib le, where it forms the basis of many parables and 
figures of speech. In Grecian mythology the olive tree 
occupies an important place, and to-day the .. olive 
branch " is the world sym bol for peace. The olive tree 
itself is rather melancholy in appearance, but the eye 
soon becomes accustomed to the tone which the olive 
tl'e�s give to the landscape, and in nearly all of the 
Mediterranean countries they are found alIllost every
where. In general,  the olive wi l l  flourish w herever the 
vine can be cultivated for wine-growing purposes. It 
w i l l  not bear a temperature below 21 ° or 22° F. , and in 
Europe it  cannot be grown above 46° latitude. The 
youn� plants and fruit are very delicate, but the tree 
itself is quite tough. Naturally, in Italy, where the 
olive forms one of the principal agricul tural products 
and contributes so largely to the wealth of the coun try, 
the trees are cultivated with the greatest care. The 
kernel of the olive requires about two years to germi
nate naturally, but it is fo und by mixing clay and goat 
manure nature's processes can be hastened so that it 
will germinate the same year. The trees attain gl'eat 
age, and a large olive tree near Nice is believed to 
be a thousand years old and is said to have y ielded 
500 pounds of oil in a single year. 

'fhe culture of the olive in the U nited States is in
creasing rapidly, and i n  California the ind ustry has 
attained such proportions that already $500,000 is in
vested i n  it .  Ol ives were first introduced into the State 
by the Franciscan Missions almost a century ago. The 
o ldest olive trees i n  Califoria date from the last cen
tury. They are six in n umber and are stationed at the 
San Gabriel Mission and are still bearing fruit and are 
a l iving monument to the wisdom of the Franciscan 
Brothers. Accol'ding to some authorities, the oldest 
tree is at the Capistrano Mission, thirty miles sou th of 
Los Angeles. 'fhe seed from which this tree was grown 
came,from Corsica in  1769. It is now 50 feet h igh and 
the tmnk is at least 5 feet in diameter. The old trees 
at the Missions are as robust and thrifty as when -thf'Y 
first commenced bearing fruit. The Franciscans raised 
most of their trees fl'OIll cuttings which they brought 
from Spain .  They found the soil and surroundings 
most congenial for olive raising, and that the 
trees flourished even better than on their native s(\il. 
The oil enabled the exile of the Fathers to be more 
su pportable by supplying one of the accustomed luxu
ries of their far-away homf's in distant Castile. 

'fhe modern history of the California olive culture 
began about twenty years ago, when the Hon. Ellwood 
Cooper, of Santa Barbara, who is regarded as the 
father of the industry, began h is in vestigations on 
raising the olive as a commercial possibility. He first 
secnred cuttings from the trees of the old Mission 
and set out a number of olive orchards in Santa Bar
bara and other places. Tile result has amply j ustified 
h is ven ture. Now there is hardly a part of the State 
that has not its olive orchard. The ol ive seems to 
thrive best under the influence of sea breezes. It takes 
to almost any character of soil where the drainage is 
good and flourishes in the localities beyond the range 
of very heavy frosts. 'fhe tree does not require a 
great deal of attention, and does not resent  neglect. 
The care of an olive orchard is less than for almost any 
other kind of fruit. The trees are highly symmetrical 
when grown, and on some ranges are planted along 
the roadside fO'!' the shade and the added beauty which 
they afford to the landscape. Olives are almost never 
raised from the seed, as this requires a long time. 
T hey are usually raised from cuttings, and have 
been prorluced by Mr. Cooper in the fourth year, and 
a good crop in seven years ; 122 pounds is  the average 
per tree. The method of propagation requires con
,tant attention and great experience, b ut the plants 
are grown on such an enormous scale the cost of them 
is very small. In the spring, after the cuttings are 
rooted, they are transferred to olive-gro wing nurseries, 
where they become trees of from three to five feet 
high in from t weh'e to eighteen months. 

In California opinions are much at variance regard
ing the variety of olive to grow. Formerly the Mis
sion was the only olive planted. In  recent years many 
different varieties have -been brought. from Europe. 
Different locations may require differen t varieties, but 
above all other considerations is the q uality of the oil 
produced. The varieties that make the best oil should 
be selected i n  al l cases, providerl that qnantity is a fair 
average to a gi ven acreage planted. This  rule is also 

applicable as well for pickling unless the fruit is too 
small for economic handling. 

Mr. Cooper has trees twelve to fifteen years old 
which yield 250 pounds of olives, but they do not bear 
every year. It is estimated that there are now no less 
than 24,223 acres of olive trees i n  California, with 
1,162,739 trees, of which half are now bearing. The 
soil must be occasionally cultivated and the trees must 
be pruned and sprayed to exterminate numerous in
sects. The greatest draw back to the successful culti
vation of the olive is  the black scale. 

Oli ve oil making is a s imple process; the qual ity de
pends on the care exercised from the picking of the 
fruit through every stage of manufacture until it is put 
into bottles and corked. About 8� pounds of oli ves 
are required to a large bottle of oil. The fruit is 
gathered later in the season than other crops, and in 
the best orchards the olives are plucked one by one 
from the branches and not shaken from the trees or 
allowed to drop. Special ladders mounted o n  wheels 
are run among the branches of the trees, and the pick
ers ascend the ladders and pluck the olives, which they 
drop into a specially made device, usually of tin, strap
ped about the waist, and which is adapted to hold a 
considerable amount of fruiL. 

The oli ves must not be allowed to stand i n  heaps, in 
sacks or any sort of package long enough to heat 
through, otherwise the oil will  become m usty and ran
cid. Absolute cleanlinelSs is requit'ed in every step 
of the process. The olives are first dried, during which 
process they lose about half of their weight ; they are 
then crushed by a heavy stone rol ling over them, 
and are next pressed the same as in cider making. The 
first expression is w hat is known as the" virgin " oil ; 
the lower grades fol low in succession . There are at 
least a dozen oil mills in the State of Cal ifornia. 

A considerable part of. the olive oil im ported is 
adulterated by cotton seed and other oils, but now with 
the splendid olive oil made in California there should 
be no difficulty in getting the pure article i n  an y part 
of the United States. It  is a m istake to bel ieve, how
ever, that absolutely pure olive oil made in Southern 
Europe cannot be purchased here. It is expensive, but 
it  can be bought; but the ordinary olive oil bought of 
grocers is apt to be adulterated, if it i s  not entirely fic
titious. Large quantities of oli ves are pickled in Cali
fomia and are shipped in bottles or small barrels. 

The olive industry is an example of what may be ac
complished in the way of introducing a new agricuitu
ra.! pursuit i n  the splendid South west. 

. ' . .  
THE WORLD'S COAL PRODUCTION. 

The coal production and consumption of the world 
during the past fifteen years are presented in some 
tables j ust prepared by the Treasury Bureau of Statis
tics. These show that while the United Kingdom is 
still the largest coal producer of the world, the United 
States is a close second, and if the present rate of gain 
is continued, wil l  soon become the leading coal- produc
in!! conntry of the world. The coal production of the 
United Kingdom in 1897 was 202,000,000 tons ; that of 
the United States, 179,000,000 tons ; Germany, 91,000,-
000; Fmnce, 30,000,000; Belgium, 22,000,000; Austria
H ungary, 12,000,000 ; Russia, nearly 10,000,000 ; Austral
asia, nearly 5,000,000; Japan, over 5,000,000; British 
India, 4,000,000; Canada, nearly 4,000,000; and Spain, 
2,000,000, while no other country reached 1,000,000 tons 
in prod uction. The United States, however, has gained 
m uch more rapidly during the fifteen years under con
sideration than has the U nited Kingdom, or, indeed, 
any of the important coal-producing countries of the 
world, her gain during the fifteen years being over 73 
per cent and that of the U nited Kingdom less than 24 
per cent. The announcement j ust made by the Geo
logical Sun'ey that the coal product of the United 
States in 1898 was 219,836,000 short tons against 226, 287,-
000 for Great Britain shows that the U nited States is 
rapidly gaining upon t hat country as a coal producer, 
and will soon become the leading coal-producing na
tion of the world. 

As an exporter of coal, however, the United States 
takes low ran k  in proportion to its production, and 
stands fourth in the list of coal-exporting coun tries. 
In 1897, the exportations of coal from the United 
Kingdom were 48,000,000 tons; from Germany, 12,000,-
000 tons ; from Belgium, over 6,000,000; and from the 
United States, a little less than 4,000,000, though in 
1898 the quantity exported was slightly above 4,000,000 
tons. A ustralasia comes next to the Uni ted States as 
a coal-exporting country, her exports amounting to 
nearly 3,000,000, tOilS, while France exported about 
2,500,000, Japan 2,000,000, and Canada about 1,250,000 
tons in 1897. 

France is the largest coal-importing country, her im
portations in 1897 being n early 12,000,000 tons, while 
Germany imported 6,000,000; Austria-H ungary, 5,600,-
000; Italy, 4,250,000; Canada, nearly 4,000,000; Belgium, 
nearly 3,000,000; Russia, 2,500,000; Sweden, over 2,250,-
000; the United States, nearly 1,500,000; and Austral
aeia, 1,000,000 tons, wllile no other country imported as 
much as 1,000,000 tons. 

Great Britai n is also the largest consumer of coal i n  
proportion t o  population, her coal consumption i n  1897 

being S'87 tons per capita, that of Belgium 2'70 tons\ 
the United States 2'42, Germany 1'58, Canada 1'25, 
France 0'98, Australasia 0'97, Sweden 0'50. Austria· 
Hungary 0"37, Spain 0'19, Italy 0'13, Russia 0'09, and 
Japan 0 ·07 of a ton per capita. 

According to these figures, which are !Summarized 
from a report of the production of t.he principal cou n
tries of the world, j ust issued by the British gO\'erll 
ment, the U nited States 'now produces about 30 p .. 1 
cent of the coal of the world, the coal production vI' 
the fourteen countries enumerated being in 1897, 566,-
000,000 tonll, of which the United States produced 179,
OOO,OOJ, while in 1883 she produced but 27 per cent 
of the total product. The 1898 figures make an eyen 
more satisfactory showing for the United States. 

.. .... 
THE DEATH OF FRANK THOMSON. 

The American railroad is celebrated all over the 
world on account of the extent of the various lines, 
and the system and enterprise upon which they are 
conducted. Successful railway management calls for 
qualities akin to those of statesmanship, and this 
m ust be combined with teClhnical training and business 
ability of the most exacting kind. Mr. Frank Thom
son, of the Pennsylvania Rai lroad, who died on June 
5, was the type of such a rail way president. As the 
head of one of the largest of our systems, he had an 
opportunity w h ich is given to few men, and he had a 
faculty for divining public needs before the publ ic 
itself was aware of the fact. It is to him that we owe 
the introduction of our present dustless stone road
beds, our block signals, and the system of prizes for 
faithfulness and great efficiency. It will readily be 
seen that the debt of the traveling public to Frank 
Thomson is very great. 

Mr. Thomson was born at Chambersburg, Penn
sylvania, in 1841. He entered the Pennsylvania Railroad 
shops at Altoona at the age of seventeen years, after 
a rudimentary education in the local schools. In four 
years at the Altoona shops he mastered all the m£lchani
cal principles of railroad engineering. His energy 
and ability were promptly recognized by the General 
Superintendent of the road, and when the war broke 
out, young Thomson was put in charge of the 
m ilitary railroad. He restored the Orange and Alex· 
andria and the Loudon and Hampshire railroads. 
He also played an important part in the construc
tion of the' road across the .. Long Bridge," O\'er 
the Potomac, at Washingtun. In 1862 he reported for 
duty on the military route south of Nashvil le. Aftel' 
his return to Washington he assisted Col. Scott in the 
transportation of 20,000 men to the relief of the Arm y 
of the Cumberland. He enjoyed the rather unique 
dbtinction of being called to a Council of War i n  1864. 
When he arrived in Washington,  the Council was con 
vened i n  Stanton's bedroom, w here the latter l a y  sick. 
The "War Secretary said on seeing him, .. Is it possible 
that we waited for three days to get the opinion of that 
red-headed stripl ing ?" The opinion given by the strip
ling was so conclusive, however, that the movement pro
jected was not made. In 1864 he was appointed Super
intendent of the eastern d ivision of the Pennsylvania 
road ; in 187il he was made Superintendent of motive 
power. Soon afterward he became General Manager, 
and i n  this capacity he introduced the standard track, 
solid roadbed, the system of tracA inspection and the 
award of prizes for the best sections of track. He was 
a good disciplinarian, and the high grade of efficiency 
for which the Pennsylvania Railroad is noted is largely 
due to him. In 1882 he became the second Vice-Pre
sident, and in 1897 he succeeded George B. Roberts as 
President of the road. 

Mr. Thomson was a splendid example of what a 
bright young man can accomplish in America provided 
he has reasonable opportunities for the display of 
his talent. 

. . . ' . 

TRADE WITH CUBA AND OUR NEW POSSESSIONS. 

American producers are already finding an enlarged 
market in Cuba, Porto Rico, Hawaii, and the Philip
pines, as is shown by the figures of the Treasury Bu
reau of Statistics, which indicate that the exports of 
the fiscal year, whi3h ends with the present month of 
June, will show a larger exportation to Hawaii and 
the Philfppines than ever Ibefore, and larger to Cuba 
and Porto Rico than in any previou8 year, except those 
in which the reciprocity features of the McKinley law 
were in operation. 

The tot.al exports to Cuba, Porto Rico, Hawaii, and 
the Phili ppin es in the ful l  fiscal year will be about 
$30,000,000, against $17,000,000 last year. Our sales to 
these islands for the fiscal year 1899, even under the 
unsettled conditions which have prevailed in most of 
them, exceed those of any previous year, save those of 
1893. Of course, these figures do not include any of 
the suppl ies sent by the government to a.ny of its 
troops in the islands. 

It is also interesting to know that the exportations 
to Spain are approaching their normal conditions ; 
those for the ten months ending with May were $8,-
000,000, against $10,000,000 for the corresponding 
months of last year. 
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A SIMPLE FASTENER FOR GATES. 

A patent was recently granteu to Johu P. Marcum 
and Godfrey Hauenstein, of Olds,  Iowa, for a gate
fastening device so constructed that it automatically 
moves to its locking position as the gate closes. 

Swinging on one gate· post is a locking yoke compris
ingt.wo divergent plates secmed to a rock-bar. To the 
u pper end of this �ate·post a segment-rack is secured 
havi ng a notch at its central portion and /Stops at its 
t'wls. The top edge of the rack between the stops is 
incl ined downwardly and outwardly. Pivoted to the 

AUTOMATIC GATE-FASTENER. 

:nper end of the rock· bar is a latch· lever adapted to 
(,lIgage the central notch in the rack to hold the yoke 
in its locking position. 

In opening the gate, the latch-lever is swung u p  to 
clear the notch. Then by pushing the gate in eithel' 
direction the yoke wil l  be rocked to release the gate. 
At this time the latch-lever will  engage one of the stops 
at the end of the rack. 

The gate when being 8wun� to its closing position 
engages the yoke and automatically swings it to its 
locking position, the latch-lever being moved into the 
oentral notch of the rack. 

By inclining the u pper ediJe of the rack, the locking
yoke will be prevented from being swung to its closed 
position by force of wind or other slight pressure ; be
cause the latch-lever will frictionall y  engage the in· 
clined edge. 

••••• 
AN IMPROVED ACETYLENE GENERATOR. 

An efficient acetylene apparatus should neither under
generate nor overgenerate gas. 'fhe carbide and water 
should be properly brought together, so that a steady 
flow of gas is obtained without regard to the number 
of jets in use. The carbide should be so decompo�ed 
that the production of heat is avoided ; for hot acety
lene has not only a low light-value, but its use is need
les�ly expensive. To meet these requi I'ements, the 
Pan·American Acetylene Compan y, of Buffalo, N. Y., 

have devised an apparatus in which the defects en
countered in many gas-machines seem to have been 
effectually overcome. 

The apparatus in question, known as the .. N orth
light," has bottom water-feed generation, the principle 

Eig.2.-SECTION 01' THE GENERATOR. 

of which is well shown in Fig. 1, representing a minia
ture generator comprising tumblers inverted in a dish 
of water. The water in rising within the generator
glass tou ches the carbide. As soon as the gas thus 
produced has filled the pi pes and apparatus, it forces 
back the water from the carbide, thereby stopping 
further genera.tion. 

In the act ual apparatus, the generator (Fig. 2) con
sists of an outer casing inclosing a water-sealed gas-

J Citutific �lUtricau. 
bell, B, in which there is a pecul iar grate (oluitted in 
the engraving) tel'lllillating in  u pward points which 
support the carbide ill a free llIass. 

The bell, B, is formed with sleeves covering the re
cei ving ends of the gas-pipes, E anu F. and of the vent
pipe, H. The carbide having been placed upon its 
gl'ating, water is poured into the outer casing to a cer
tain lieight. The water in seeking its level rises within 
the bell,  expels the air through the pipe, H, and finally 
comes into contact with the lower edge of the carbide. 
Gas is immediately generated and i s  conducted by the 
pipe. E, to the gasometer, and thence throughout the 
building. The residuum instantly clears itsel f from the 
carbide and falls down into the water below. The 
gas, in passing through the apparatus and distribut
ing pipes then receives a check-assuming that the 
burners are not in use-an(l at once begins to push 
back on the water, forcing it away from the carbide, 
thus stopping further generation. As acetylene is 
then consumed at the burners, the pressu re within 
the generator correspondingly decreases, permitting 
the water to rise again, as at fil'St, into contact with the 
carbide to generate a fresh su pply of �as. It is there
fore evident that the generation is control led merely 
by the pressure of the gas upon the watpr. the one act
ing automatical ly upon the other. The auxiliary gas
pipe, F, leading to the gasollleter, is used only w hen 
the pressure is so great that the water is forced down 
below a secondary opening. 

The various pipes shown on the pxterior of the ap
paratus (Fig. 3) connect the generator with the gaso
meter, and comprise a system of traps or water-seals 
which prevent a back-flow of the gas. 

In this apparatus  it will be observed that a very 
small quantity of carbide is made to touch a very large 
sheet of water. The gas generated is t herefore cool. 
It will  be furthermore observed that the carbide is not 
surrounded by a mass of viscid, slaked lime, thereby 
preventing that imprisonment of the heat which forms 
so objectionable a feature in  many m achines. Inci
den tally, the fact that the generating chamber is sur
rounded by a bel t  of cool water further guards against 
the production of unnecessary heat. The val ue of 
the coolest possible generat ion is now recognized by 

Fig. l.-A MINIATURE BOTTOM-WATER FEED 

APPARATUS. 

all authorities on acetylene, as heat causes the poly
merization of the gas atoms with 108s of lighting power_ 

The mel·its of the apparatus described earned for it 
the only gold medal for acetylene machines at the 
Trans-Mississippi Exposition. 

... ' . 
AN AIR-CUSHION FLUID-PRESSURE REGULATOR. 

The fluid pressure regulatol's most commonly iu use 
elllploy a compl icated IlIPchanism composed of weights, 
levers, or llIetal springs, to procure the automatic regu
lation desi red . A decided improvelllent on this form 
of regulator is to be found in a device llIa(le by Ju l ian 
d'E8t� & COlllpany, B08ton, Mal'S., wh ich em bodies in 
its construction a diaphragm actpd upon at one side 
by the fluctuating fluid-pressure. and at the other side 
by a constant air-pressure. 

The regu lator consists of a casing, tne interior of 
which is divided into two cham bers by a flexible dia
phragm. In the lower of these two cham bers air is 
pumped through a convenient ni pple, by means of an 
ordinary bicycle pump, unti l  the dpsired pressure upon 
the lower sille of the diaphragm is obtained. A spin
dle is attached to the diaphragm and carries at its up
per end a double valve contl'Oll ing a series of ports 
through which the fluid (such as steam, water, or the 
like) flows. 

From this construction it follows that at its u nder 
side the diaphragm is subjected to a constant yielding 
air- pressure and at its upper side to the varying pres
sure of the fluid. When the pressure of the fluid pass
ing through the ports in the upper chamber exceeds 
that of the air in the lower chamber, the diaphragm is 
depressed, thus causing the spindle to close the double 
valve above and to shut off the fluid. When the pres
sure has decreased and has sunk below that of the air
in the lower chamber, the diaphragm will  rise, thereby 
causing the double valve to open the ports which it 
controls in order to permit the passage of the fluid. 
The valve, it  is evident, can be made to open or close 
automatically at any desired pressure by varying the 
pressure of the air in the lower chamber. 

The air chamber, if so desired, Illay be placed in any 

convenient position and at any distance away, being 
connected by a pipe with the cover clamping the dia
phragm i n  position. The fil l ing-pipe of the air cham
ber may be brought down on the wall or supporting 
column to a convenient poin t  with the fitting (with 
which the air pump is connected) on the end of it. 

When used in l ibraries, school houses, and office 
buildings, the ail' cU8hion regulator satisfies a want 

A SIMPLE PRESSURE REGULATOR. 

long feU ; for it reduces the h igh pressure steam now 
in cOlllmon use for heating to very low pressure with
out making any sound whatever. 

••••• 
The Motion of a Perfect L iquid. 

At a recent meeting of the Royal Institution Prof. 
H. S. Hele-Shaw dealt with the subjPct of " The Mo
tion of a Perfect Liquid," says 'I'he Mechanical En
gineer. There was no such thing in existence, he ex
plained, as a perfect fluid, and actual liquids differed 
from it in the possession of several properties, partic
u larly t.hat of viscosity. Yet by virtue of this very 
propert.y they could be made to flow in the manner of 
a per'fect fluid if i nclosed as a thin fi lm between two 
platp�. For' this  purpose increased viscosity in the 
liquid was an advantage, because it gave stability ; 
thus the high viscosity of glycerine enabled it to be 
more effectually cont.rolled than water. By using 
plates of glass and appropriate coloring matters, the 
lecturer proceeded to exhibit by the aid of the lan
tern a series of expel'i lllents elucidating the motions of 
an ideal liquid. He poi nted out that the effects actu
ally obtained i n  this way com pletely agreed w ith 
some of those which mathematical analysis had been 
able to work onto, the  films indeed not only affording a 
striking instance of mathematical prediction, but even 
offering solut.ions of ,?roblems whose complexity baffied 

Fig. 3.-THE "NORTHLIGHT" ACETYLENE-GAS 

GENERATOR. 

mathematicians except in a few simple cases. Prof. 
Hele-Shaw also showed how the l i quid could be made 
to imitate the lines of magnetic and electric induction, 
and how, by altering the thiCKness of t ,he film in places, 
the form of the stream lines could be changed to re
present the altered resistance of a magnetic field, due 
to the presence of a paramagnetic or diamagnetic 
body. 
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A REMARKABLE BRIDGE DISASTER. 
We present t wo i l l ustrations of a bridge disaster 

w h ich recently occu rred on the Belt Line branch of 
the Great Northern Railroad, w here it crosses the 
Nemadji River, near Superior, Wisconsin . The Ne
lIladj i at this poi nt flows t h rough a shallow valley over 
w hich the railroad is carried at an elevation of about 
ft'om 50 to 60 feet above the 
r i ver. The crossing itself con
sists of a sinl!'le track deck 
span of the combination type, 
with timber posts and top 
c hord and steel bottom chord 
and diagonals. The approach 
at either end consists of tres
tle-work of the standard type, 
with pile foundations, and its 
whole length from bank to 
bank is about 1 , 200 feet, con
sisting first of 200 fee G of tres
t l e, then a combination truss 
of about 110 feet �pan follow
ed by about 900 feet of trestle 
work across the bottom land. 

J c itut iflC �mtticau. 
side having a considerable amount of batter or inward 
inclination from the ground to the top cap, or trans
verse carrying piece. The supporting timbers are 
braced at intervals of about 16 feet of their height by 
horizontal tim bel'S, and they are further " sway- braced " 
by diagonal 4 X 12 inch timbers, all the sticks at every 
poi n t  of intersection being firmly bolted together. 

�.- ,...,..-- -- --. -. 

39 1 
one another. As long as the I!uperstructure relBains 
intact, the longi tudinal forces acting upon the bridge, 
such, for instance, as the forward thrust resulting from 
a sudden application o f  the brakes of a train ,  are trans
m itted through the floor system to the opposite abut
ment ; b ut it is evident that a break at any point in 
the continuity of the floor i mperils the stabi lity in a lon-

.. ,: 

. :" 
�'. 

./ 

gitudinal direction of the 
whole trestle, even if it "l1oul <1 
b appen to be some thousands 
of feet in length. 

The proper s a  f e g u a r d 
against an accident of this 
kind is to i ntroduce longitudi
n al diagonal bracing, ex
tending from the caps of 
th e  bents immediately below 
the floor system, down to the 
foundations. It is not neces
sary to i n sert these braces at 
every bent, for if they were 
introduced, say, at e v e  r y 
fourth or �ixth bent, the col
lapse of a portion of the bridge , - 1 would be l imited in its de
structive effect to a certain 
stated length of the trestle, 
instead of, as now, involving 
the collapse of the whole 
struct,ure. It will be noticed 
that i n  the case of the Ne
madji b ridge the wreck of the 
trestle to the rear of the 
train was prevented by the 
existence of the truss bridge 
across the river, whose pier�, 
coupled with the inertia , i  
the truss itself, offered � ll f: ,  
cient resistance t o  longitud i -
nal overturning, 

... . .. 

'rit e Fa]) oC Meteorite!! In 
British Central A.frlca. 

At t.he ti me of the accident 
a heavy ore train , consisting 
of several fully loaded ore cars, 
some box cars, a flat cal', and a 
ca boose, and d t'awn by one of 
the powerful  freight engines 
of the co mpany, was crossing 
t·he structure. The w hole 
train with the exception of 
two box cars, the flat cal', and 
caboose had passed over the 
r i ver crossing, when the tres
tle co l lapsed at a point some
w h at to the rear of the engine, 
and the whole tra i n  w i th the 
length of support i n g  trestle 
beneath it fell over i n  the 
d i rection of the center l ine of 
the struct u re and assu m ed 
the remarka ble p o  s i t  i o n  
shown i n  the two accompa
nyingl illustrations. It would 
appear that the locomoti ve 

NEMADJI RIVER TRAIN WRECK-SHOWING FALLEN ENGINE AND TRAIN. A fine collection of meteor
ites h as j ust been added to 

was well clear of the dangerou s  point in the structure 
at the time i t  gave away, b ut that it was drawn back
ward by the weigh t o f  the falling train beh ind it. 1'he 
ten der assu med a fairly upright position, but the loco
motive fell cab down ward and was left standing on end 
as shown. The remarkable feature of the accident 
is that none of the cars and no part of the bridge 
fell either to the right or left, the whole structure pivot
ing forward and down ward upon its foundation, the 
cars in many cases remai n i n g  upon the rails. '.rhe last 
two box cars, the flat cal', and the caboose, remain
ed on the truss above the river, the couplings fortu
nately breaking and preventing the end of the train 
from being drawn 
d o w  n into the 
general w reck. 

Upon the ground each bent is carried upon a t ransverse. 
1 2  X 12 i nch timber w hich either re�ts u pon short pieces 
6 X 12 inches by 3 feet in length,  or is carried u pon 
p i les which are driven to a firlll bearing in the ground . 

It will be noticed that this construction, while  it pro
vides amp le strength for carrying a vertical load and 
remarkable lateral rigidity insuring safety agai nst 
overt urning, depends for longit udinal stabil ity mainly 
upon the s uperstructure, that is, the stringers, ties, and 
track ; so that should the s u perstructure b e  broken 
through at any point, there is  nothing to prevent the 
whole system of vertical bents fro lll pi voting forward 
like a line of child's b u i lding blocks, and ful l i ng upon 

the Department of Minerals 
in the British Museum. It consists of four stones which 
were seen to fall on January 25 in the native vil lages 
on the eastern slopes of Mount Zombo, British Central 
Africa. Two of them weighed 14 and 17 ounces respect
ively and the other two 29 and 19 ounces . At Zomba 
a cra�h like thunder was h eard and the reverberations 
lasted for a few min utes afterward and the detonation 
was heard at a place IJO m i les distant. At one of the 
new vil lages the people were fou n d  squatting around 
the stone i n  a circle discussing the " miracle " as they 
termed it. None would approach the stone and it was 
still lying where it fe l l  w hen the (lfficials arrived. As 
far as it is at pre;:;eut kl1owl1 ,  the area over which the 

Zomba stones fell 
r e p r e s e n t e d  9 
miles I o n g and 
a b o u t  3 m i l e s  
wide. It is pro· 
babl e  the larger 
n umber of stones 
may have reached 
the earth. 

• • •  
To Move B u ild

ing!! in Buda
pest. 

While at first 
s i g h t it would 
seelll aston ishing 
t h a t  the whole 
train with its sup
porting t I' e s t I e 
sho u l d  fall sym
III e t I' i c a I I  y for
ward and not as 
one m i ght expect 
to either s i d e, a 
bri ef study of the 
w reck as shown i n  
the u pper eng-rav
ing will explain 
this phenomenon. 
I t  w i ll  be noticed 
that the s u p  e 1'
structu re, that is 
to say, the longi
t u d i n al stringers, 
cross-ties, and the 
track, is carried 
u po n  v e r t i c a l 
. .  bents," which 
consist u s  u a I I  y 
of heavy tim bel'S 
t w elve i n c h e s  
sq uare , although 
i n  this  case they 
are built up of 6 X 
12 inch tim bers 
spliced togeth er_ 
As a rille th ere 
are four t imbers 
to each ., bent, " 
the two on the in
side bei ng gener
ally vertical an d 
those on the out- NEltlADJI RIVER TRAIN WRECK-LOOKING l'ORWABD l'ROltl REAR OF TRAIN. 

A Chicago com
pany is to under
take m o d  e r n  
building moving 
methods i n  E u
rope. T his com
pan y has closed 
c o n t r a c t s  f o r  
changing the loca
tion of nine struc
t u res in the city 
of B udapest, H un
gary, where grad
i n g  a n d  recon
struction of the 
street system have 
been found neces
sary. The Ameri
can s y s t e m of 
building removal 
was unkno w n ,  but 
t h Q governm ent 
engineers b e g a n  
i n  v e s t  i g a t ions 
which ended in 
American e n g  i
n eers being asked 
to bid on the mov
ing of public and 
other structures. 
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The P roper Reading Distance. 

At a distance of several meters or yards, says Dr. 
Norburne B. Jenkins in  The Medical Record, little or 
no m uscular effort is required for the normal eye to 
see objects distinctly ; but an extreme exertion of the 
ciliary muscle, which controls the crystalline lens, is 
necessary if the visioll be directed to an object a few 
cen timeters or half-inches distant from the eye. The fol
lowing may i l l ustrate the work of the muscles of the 
eye in read ing at "everal distances : A sheet of paper 
about twenty centimeters (eight i nches) square, printed 
with type snfficiently large to be easily read at five or 
six meters or yards, is placed at this distance from a 
person with normal or emmetropic eyes. Practically no 
contraction of the muscles of convergence or of the 
cilial'y muscles is necessary i n  order to read the type. 
Should the paper be placed a meter or yard from the 
eyes, the ci liary muscles and the muscles controlling 
the motions of the eyeballs are cal led upon for addi
tional work, but no inconvenience is occasioned to 
emmetropic eyes by prolonged vision at this distance. 
If the paper now be placed within a fe w centimeters 
or half-inches of the eyes, the ciliary m uscles contract 
to their utmost. The internal recti like wise are in a 
state of extreme exertion in accom plishing the converg
enee necessary in order that both eyes may see the 
same ty(:e at the same instant. The muscles are no 
longer adequate to the increased tension. They be
come exhausted and vision is  embarrassed. The type 
is alternately blurred and distinct, in consequence of the 
alternate fai lure and recovery of the muscles. Should 
this process continue for m any minutes, pain and verti
go come on, and the sufferer is forced to direct his vision 
from the paper. The nearel' objects approach the eyes, 
the greater will  be the necessary m uscular effort and 
the sooner will the muscles refuse to perform their 
functions ; the farther the ty pe is held from the eyes, 
the less is the requisite musculal' effort : hence it is 
probable that the farthest point at which distinct 
readi ng-vision is possible is the proper distance for con
tinuous reading. Probably this point is more than 
thirty-fi ve centimeters (fo urteen inches) distant frolll 
the Ayes, and is dependent upon the strength of the 
muscles, habit, and the visual acuity. 

• • • • • 
The Development. ".: S u bmarine Telegraphs. 

The development of the submarine telegraph from 
a mere gutta percha coated wire laid in New York 
Harbor by Prof. Morse in 1842 to the great cables 
which now engird le the entiI'e earth except the bed of 
the Pacific is descdbed in a statement j ust issued by 
the Treasury Bureau of Statistics, entitled " Chrono
logy of Submarine Telegraph Construction through
out the 'Vorld, and the Development of Submarine 
Telegraphy. " This publ ication, which has been pre
pared by the Bureau of Statistics in view of the special 
interest j u st now developed in a submarine telegraph 
line to connect the United States with Hawai i, Guam, 
the Philippines, and the Asiatic coast. shows not only 
the location, number, and length of the submarine 
telegraphs of the world, but also the history of this 
great system and the part which American genius and 
enterprise have had in its development. 

The statement credits Salva, a Spaniard, with the 
first recorded suggestion of submarine telegraphy, 
made before the Bareelona Academy of Sciences in 
1795. Aldini, a nephew of Galvani, performed experi
ments ill the transmission of electric signals under 
the sea near Calais, France, in 1803 ; Schilling ignited 
gunpowder by electricity transmitted through a sub
aqueous conducting wire under the Neva River nea.r 
St. Petersburg in 1812 ; telegraph !'ignals were trans
mitted through insulated wires under the River Hugli, 
in India, by the director of the East India Company's 
telegraph system in 1839 ; and in 1842 Prof. Morse trans
mitted electric currents and signals through an insu
lated copper wire laid for that pUl'pose between Castle 
Garden and Governor's Island in New York Harbor, 
and in the fol lowing year suggested submarine electric 
communication between the United States and Europe. 
In 1845 Ezra Cornell. in conj unction with Prof. Morse, 
laid and successfully operated submarine copper wires 
in the Hudson River between New York and Fort Lee, 
and in 1847 a sectioll of the telegraph line connecting 
New York and Washington was laid through the 
waters of a narrow creek by J. J. Craven, of New 
Jersey, thus demonstrating the practicability 'of actual 
submarine telegraphic service. In 1850 a submarine 
telegraph line was laid across the English Channel 
and signals exchanged, bnt without further success, 
though in the following year a cable containing four 
copper wires insulated with gutta percha and pro· 
tected by galvanized iron wires wound spirally about 
it was laid across t.he English Channel and put into 
successful operation as a submarine telegraph line. 

These experiments having proved the practicability 
of submarine telegraphy, the great enterprise of a 
telegraph line under the Atlantic Ocean was under
taken, and the subsequent developments are described 
in the statement as fol lows : 
1857. First attempt to lay a submarine t.elegraphic 

cable across the Atlantic Ocean, the enterprise 
being headed by Cyrus W. Field, of New York, and 

J C itutific �tutticau. 
Charles Bright, J. W. Brett and others, of Eng
land. The cable was to extend from Valentia, 
Ireland, to Newfoundland,  the length of cable 
necessary being estimated at 2, 500 miles. The con
struction of this cable was similar to that across 
the English Channel. After 255 m iles had been 
laid from Valentia westward, the cable broke and 
the work was abandoned. 

1858. Renewal by M r. Field land his associates of the 
attempt to lay a submarine telegraphic cable across 
the Atlantic. The United States naval vessel 
.. Niagara " and the British vessel " Agamemnon," 
carrying each one-half of the cable, proceeded to 
mid·ocean, and after joining the ends of their respec
tive sections, on July 29, proceeded westward and 
eastward, paying out the cable and reaching their 
respecti ve destinations, Newfoundland an d Valen
tia. 011 the sallle day, August 5, 1858, when elec
trical connection between the conti nents was at 
once established over 2,050 nautical miles of cable 
which they had thus laid. Congratulatory mes
sages were exchanged between the President of 
the United States and the Queen of England, and 
there was public rejoicing In both countries over 
what was pronounced the great event of the cen
tury. After less than (lne month of operation, 
however, the cable ceased working and it was 
never operated further, nor was any part of it ever 
recovered. During the  time of its operation, 730 
messages of about 10,000 words were passed over it. 
Its total cost was $1, 256,250. 

1859. A submarine telegraphic cable to connect Eng
land WIth British India was laid through the Red 
Sea and Arabian Sea to Kurrachee, India, having 
a total length of 3,043 nan tical miles, but with sev
eral intermediate landings. Some portions of the 
l ine worked satisfactorily for thirty days, but few 
if any messages were sent over the entire length, ' 
and it soon proved a complete failure. 

1860. Elaborate study of the entire subject of sub 
marine telegraphs and the construction of cables 
was made by a cOlllmittee appoi nted by the Brit
ish Board of Trade, resulting in an expression of 
the belief that submarine telegraph y might, de
spite past failures, become successful and profitable 
i f  sufficient care were exercised in constl'ucting, 
laying, and managing the cable. 

1861. A submarine telegraphic cable, which had been 
manufactured with great care, was laid across the 
Mediterranean from Malta to Alexandria. Egypt, 
with intermediate landing places at Tripoli and 
Benghazi. The cable consisted of seven copper wires 
stranded together, covered with several coatings 
of gutta perch a alternated with other non-conduct
ing and waterproof material, and in turn covered 
and protected by eighteen iron wires wound spir
ally about this core. This cable proved a perman
ent success and went into general operation shortly 
after its construction. The speed of transmission , 
which on the Atlantic cable and shorter submarine 
lines had been three words per minute, was bronght 
up to ten words per minute on each separate sec
tion , but was only three words per m i n ute when 
all the sections were united and operated as a single 
line of 1 ,331  miles. 

1862. A submarine cable which had been laid across 
the Mediterranean Sea between France and Al
geria in 1861 proved a complete failure aftel' a few 
months of experiment. 

1864. Construction of a cable line to connect India 
with England undertaken by the Indian govern
ment, t he line to be laid through the Arabian Sea 
and Persian Gulf to connect with land lines, thence 
to Calais, and by the short submarine line under 
the British Channel to England. The submerged 
line in the Arabian Sea and the Persian Gulf had 
a total length of 1,450 miles, b ut with three inter
mediate landing places. This line consisted of a 
copper core surrounded by layers of gutta percha, 
alternated with other non-conducting and water
proof material, being protected by an outer sheath
ing of twelve galvanized iron wires wound spirally 
about it, which in turn were protected by donble 
wrappings of tarred hemp yarn. All of these ma
terials and the various sections of the cable were 
constantly and thoroughly tested electrically and 
otherwise during its construction. The line when 
laid proved a complete success, becoming the first 
successful telegraphic connection between Eng
land and India. 

1865. Another attempt made by Cyrus W. Field, of 
the Un ited States, and his associateS-i n  the United 
States and England to lay a submarine telegraph 
cable from Valentia, Ireland, to Newfoundland 
and the United States. The cable, for which the 
contract price was $3, 000,000, partly in cash and 
partly in  shares of the company, consisted of seven 
copper wires surrounded by numerous coatings 
of gutta percha and other waterproof nonconduct
ors. This was in turn surrounded by ten Besse
mer steel wires, this being the first use of steel 
wires for cable protection, each wire being sepa· 
rately wound with pitch-soaked hemp yarn, the 

shore ends being also further protected by thirty
six heavy iron wires wound spirally about the 
completed cable. The steamer " Great Eastern, "  
then the largest steamship afloat, was specially 
fitted up for laying this cable. Great care was ex
ercised in every particular, but, after 1 , 186 miles 
had been laid westward froUl Valentia, the cable 
broke in water over 11 , 000 feet deep, and the at
tempts to recover it were qnsuccessful. 

1866. Mr. Pield and his associates renewed their efforts 
to lay a cable across the Atlantic. A new company, 
with $3, 000,000 capital, Was formed, with the double 
purpose of attempting to find the end of the cable 
partial ly laid in 1865, aud cOlllplete the line, and 
also to lay another cable parallel with and near to 
it. The cable manufactured for the proposed new 
line was similar to that of 1865. The " Great East
ern " was remodeled to further meet the require
ments of the work, and left Valentia, Ireland, July 
13. 1866, paying out the cable in a line about 25 
ruiles north of that followed in the preceding year. 
She safely arrived at Newfoundland in fOUl·teen 
days frol ll the date of leaving Valentia, and elec
trical communication was immediately established 
between the United States and England, which 
has never since been more than temporarily inter
rupted. The " Great Eastern " then returned to 
the spot where the cable was lost in 1865, and, after 
ei�hteen days' work, succeeded in bringing the 
end on board from a depth of o\'er 11, 000 feet. the 
tests immediately made showing it to be in per
fect working connection with the Valentia end. 
A splice was made and the laying of the line to
ward Newfoundland resumed. and on Septem ber 
8 the cable was landed at that point and the 
second successful line of cOlllmllnication between 
the United States and Europe thus completed, 
Newfoundland being al ready in submarine tele
graphic communication with the mainland and 
telegraph systems of the United States. The length 
between Trinity Bay, Newfoundland, and Valen
tia, Ireland, is gi ven by the American Cyclopedia 
at 2, 143 llI iles. The rate of speed in transmission 
over these cables was at the beginning eight words 
per minute, but increa�ed to fifteen words per 
minute. 

The success of the 1866 cables so completely demon
strated the practicability of submarine telegmphy 
that its  progress thenceforward was very rapid. A 
second Anglo- Medit erranean line was laid from Malta 
to Alexandria in 1868, proving a complete succes�. 
A cable between Prance and Nova Scotia Was laid 
in 1869, and another from Suez to Bombay. India. 
In 1871 a cable line was laid along the eastern coast 
of Asia to connect with land lines already constructed 
across S iberia and Russia. These land lines had 
been built shortly after the fai l ure of the first  At· 
Ian tic cable experiment, in the hope of connecting 
Europe and America by way of Si beria, Behring 
Straits, Alaska, British America, and the United States ; 
but that plan becoming unnecessary after the snccess of 
the 1866 cable experiments, the land line across Russia 
and Siberia Was uti lized to connect a cable systelll of 
the eastern shore of Asia with the land and cable sys· 
tems of E u rope and America. In 1873 South America. 
was connected by cable with the United States and 
thence with Europe ; in 1875 cables were laid along the 
coast of Africa, connecting its important points with 
Europe and America ; in 1880 cables were laid across 
the Gulf of Mexico and along the western coast of 
South America and connected by an overland line 
across the Isthmus of Panama. 'rhe invasion of the 
Pacific has been already begnn by the constrnction of 
lines extending from Australia 1, 200 miles southeast
wardl y  to New Zealand and 800 miles northeast
wardly to New Caledonia, but leaving the Pacific the 
one great body of water which has not yet been com
pletely spanned by submarine telegraph wires. This 
it is believed is now practicable, since the d istance 
between the four landing places now under the con
trol of the United States, Hawaii, Wake Island, Guam, 
and the Philippines, is in each case less than that 
through which submarine cables are now being: daily 
operated between France and the United States. 

. . . . ..  
New Field Cor F r u it Preserving Machinery. 

For some time past there has been considerable 
agitation going on in Jamaica as to the most practical 
way in which the surplus fruit and yegetables can be 
preserved for shipment. There is an excellent oppor
tunity for those who have devices for evaporating or 
preserving fruit and vegetables to patent and intro
duce their machines into Jamaica and where there 
must shortly be an extensive demand for them. 

.. � • I • 
Exlllbition oC Lhjuefied Hydrogen .  

Great interest was exhibited at the Royal Institution. 
London, on .Tune 7, when Prof. Dllwar for the first 
time exhibited l iquefied hydrogen to the public. He 
delivered a lecture on the subject and showed that the 
air surro u n ding the liquid was sol idified l ike snow. 
Strange to say, cork pia.cl;)d in the liquid sank like a 
stone. 
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®orreeponbence. 
Cbaln a n d  Sproeket Problem. 

To the Editor of the SCIENTIFIC AMERICAN : 
As the theory of the movement of a bicycle is being 

grad ually introduced into text books on mechanics and 
discussed in mathematical journals, it is interesting to 
know whether certain results of mathematical investi
gation in this direction might be of practical value to. 
the constructor. In this communication no reference 
shall be made to the dynamical laws governing the 
motion of a bicycle, but I shall submit for practical 
consideration the arithmetical solution of a problem 
which is connected with the sprockets and chain of a 
bicycle, and which may be stated as follows : 

What must be the relation hetween the number of 
teeth of the sprockets and the number of l i n ks of the 
chain in  order to have a contin uous change between 
the teeth of the sprockets and the links of the chai n ? 

To make the problem clear, consider a tooth Am of 
the front sprocket and a tooth Bn of the rear sprocket 
which are con nected with the l inks am and bn of the 
chain respectively (m and n designate the orders of the 
teeth in count i ng). In a s imilar manner let Am-\, 
Bn-I, am-I, b,,-I be the teeth and l i nks next to the pre
vious teeth and l inks i n  the opposite direction of the 
motion of the teeth and l inks. Now let the chain de
scribe a complete revolu tion. What must be the rela
tion between the n umber of teeth and l inks, so that 
after a complete revolu tion of the chain the l inks 
am-l and bn-I will be app l ied to the teeth A m  and 
Bn respectivel y ? 'ro answer this  q uestion let m and n 
be the number of teeth of the rear and front sprocket 
respectively, and c the number of l inks of the chain.  

If  c is divisible by m and n the problem cannot be 
sol ved, since the same link will always be applied to 
t.he same tooth. The conditions of the problem are 
evidently 

(1) ma + 1 = c 
(2) nb + 1 = r. 

where a and b are two integral n umbers to be de
termined. The co-existence of these conditions gives 
the required relation-

n a (3) ma = nb, or - = -

m b 

i. e. ,  the two i ntegral numbers a and b must be pro
portional to the numbers m and n respectively. As an 
example, suppose that the front sprocket has 27 and 

27 b 6 
the rear sprocket 9 teeth. Then - = - = -. assum-

9 a 2 
ing a = 2 and b = 6, the number of l inks, accord ing to 
(1) and (2), 

c = 27 . 2 + 1 = 9 . 6 + 1 = 55. 
III this case the gear would be (2M-inch wheel) 

27 
- .  28 = 84. 
9 

During a com plete revolution of the chain the front 
sprocket makes 2,.1"'[ revolutions and the rear sprocket 
6i- revolutions, so that during the second and every 
successi ve revolution of the 'chain every l ink is applied 
to a tooth next to the tooth in the previoutl revol ut ion. 
A great number of other possi bi lities and extensions of 
the original problem might be added, but the foregoing 
example is sufficient to il lustrate i ts \'alue. The con
dition impl ied by equations (1) and (2) is seldam realized 
in the driving mechanism of a bicycle. Take, for in
stance, the data of a real case, where m = 24, n = g 
and C = 56. It is impossible to find two numbers a 
and b, so that 

24 • a + 1 = 56, and 9. b + 1 = 56. 
The practical advantage of the arrangement of the 

number of teeth and links, according to the condition 
named above, see illS to l ie in the fact that by constant 
interchanging of teeth and links driving the motion 
the movement and wearing of sprockets and chain be
comes more uniform. It would be interesting to know 
what practical bicycle builders think of such an im
provement, a.nd how much importance they attach to 
my proposition. ARNOLD EMCH, Ph .D. ,  

Professor of Graphic Mathematics. 
Kansas State Agricultural College, June 6. 1899. 

• .  e . •  
A Hydrogen Experiment. 

To the Editor of the SCIENTIFIC AMERICAN : 
In Storer and Lindsay's Elementary Manual of Chem· 

istry, page 43,  we find the followinlr experiment : 
.. S upport a rather wide tube of thin glass-the neck 

of a broken retort, for example-in a vertical position, 
and connect the upper opening with a gas holder con
taining h ydrogen. Allow the gas to flow until the 
tube is fil led ; then apply a l ighted match to the mouth 
of the tube, and regulate the flow of gas so that the 
latter may continue to burn slowly at the lower edge 
of the tube. 

"'Vith a second gas holder containing oxygen, connect 
a piece of n arrow gas tu bin� dra wn out to a fine point ; 
and, while the oxygen is flowing through this tube, 
pass it up into the larger tube filled with hydrogen. 
As the stream of oxygen passes through the burning 
hydrogen at the bottom of the vertical tube, it takes 
fire, and afterward continues to burn in the atmo-

J tit.tifit �tlttital. 
sphere of hydrogen within the tube. Care must be 
taken that no mixture of hydrogen and oxygen shall 
accidentally accumuh.te in the tube. " 

'fhe members of my chemistry class decided to put 
this matter to a tes . and determine, if possible, whether 
it was the oxygen burning in the atmosphere of hydro
gen, or whether it was the hydrogen tha.t was really 
burning while the oxygen supported the combustion. 
At flrst a glass tUbing was used to convey the oxygen 
gas into the atmosphere of hydrogen, which appeared 
precisely as though t.he oxygen were burning and gave 
a very yellow flame, due, of course, to the sodium in 
the glass. Next a platinum tube was substituted for 
the glass tube and the operation repeated in a dal'k
ened room, when a dark zone cou l d  be readily d istin
guished in the center of the flame, surrounded by the 
typical blue, a.lmost invisible hydrogen flame, which 
we think proves conclusively that the hydrogen burns 
around the outside of the escaping oxygen, and that 
the oxygen furnis h es or supports the combustion, and 
that the oxygen itself does not burn. 

CHARLES W. RANDALL, M. S .  
[It i s  usual t o  call h ydrogen a combustible a n d  oxy

gen a supporter of combustion ; but the usage is a con
venience simply. Both are consumed in combustion. 
N either of these could be set on fire in  a gas with which 
it would not eombine, The language of the experi
lIIent q uoted is  in uch abler than the text book from 
which our correspondent quotes it. We do not con
sider the point i nvolved of much practical consequence. 
-ED. ] 

He 'Velcomcs tbe 'I'ru8t8. 

A correspondent of The Age of Steel writes : A mong 
my val ued acquaintances here in the East is  a gentle
man who has the dist.inction of being a much-sought 
and reliable public accountant. He is, in fa.ct, one of 
the most expert in the profession. I met him the other 
day rushing down Broad way to catch a train.  • •  Busy ! 
'Veil, I should say so," tlaid he in reply to my saluta
tion. . .  Run to death by trusts ; can't begin to keep 
up with calls ; wish there were fourteen days in each 
week. Why ? I get paid $25 to $50 per day to go 
through the books of concerns going into trusts, be
cause the trusts w('n't buy a concern on its own repre
sentation of its condition, and I aIll called in. My 
cha'"ges don't cut any ice in the matter at all ; it  is a 
corrdct statement they want. 

"And this isn't the best part of it  either, for the capi
talization of these trusts represents fully 50 pill' cent of 
water. The absol ute cash value, shown by my reports, 
is usually covered by the preferred, guaranteed, divi
dend-paying bonds, and these bonds are taken by 
those inside the trusts, and the stock, which is usually 
all water, is sold to the dear public. Now, it won't 
take long for the public to get its eye teeth cut, and to 
wake up to the fact that they have tackled the wrong 
end of the mule, and that they need not even hope for 
dividends. Then there wi ll be some high and lofty 
kicking and an accounting wil l  be demanded, and then 
I will be again called in.  Oh,  I tell you these trusts 
a.re a great thing, and I catch them both coming and 
goi l lg. But let me tell you something, my dear boy, 
sub rosa, you k now-don't buy any stock in a trust. " 

. , . , .  
Meeting o f  tbe A ssociation of Agric u l t ural Che ... lst s .  

The Sixteenth Annual  Meeting of the Association 
of Official Agricultural Chem ists wil l  be held in 
San Francisco, Cal. , begi nning July 5. Arrangements 
have been perfected by which mem bers will  receive 
substantial reduction on the rai lroads and at hotels, 
and i nteresti ng excursions have been planned. The 
agricultural industries of California are of such enor
mous importa.nce that probably no other locality coul d  
b e  selected which would answer better a s  a place of 
meeting. Dr. H, W. Wiley, Chief Chemist of the 
U nited St·ates Department of Agriculture ,  is the Secre
tary of the Association of Official Agricultural C hem
ists. 

. ' . . . 
Re.nova} of t ile Reservoir. 

The actual work of tearing down the old reservoi r for 
the New York Library, on Fifth Aven ue, between 40th 
and 42d Streets, was begun on June 7. The debris m the 
interior of the reservoir, which has not been used for 
some time, will be first removed, and the destruction 
of the walls will soon begin.  There are 11(1,000 cubic 
yards of stone work to be removed. T he contractor 
wil l  receive $105,000 for the removal of the stone wol'k, 
and the remainder of the $378,000 which the contractor 
is to receh'e will be for the constructioll of the founda
tion for the new Library. 

.. f l  . ..  
AN Automobi le Show wi l l  be opened on June 1 7, at 

Richmond, near London, by Prince Ed ward of Saxe
Wei m ar. There will be tests of hill  cl imbing and race.i 
between fast trotting horses and automob i les. A n  
American company i s  about t o  establish a motor car
riage factory at Coventry. It is possible that an auto
mobile race will be held between New York and 
Chicago, between M. Charron,  the winner of the 
French automobile race, and the inventor o f  t h e  Win
ton machine. 

393 
Science Not ••• 

A Cincinnati physician ha.s been making practical 
tests in cigar factories on the eye of the employes. The 
test is to d iscover the effect upon the eyes of persons 
addicted to excessive smoking, also to see what effect 
the fumes of tobacco in factories have on the sight. 
He also intends to examine the eyes of letter carriers 
and others with reference to the effect of smoking on 
the eyes. 

The Sydney, Ausiralia, cycle track has been ligh t('(l 
in a novel way, by means of inverted arc lights. Fifty
five arc l ights and seventy incandescents are placed 
al'Ound the track at intervals of thirty-fi ve feet, the 
lam ps being in verted w ith the reflectors i m mediately 
over the arc� There are absol utely no shadows cast, 
and leading cyclists are of the opinion that it  is safer 
to ride at night under this l ight than by dayl ight. 

A curious event recently occurred in Oklahoma. 
The vil lage of Mountain View, Oklahoma, was organi zed 
in a day. A rival town existed about a mile and a 
half west, and it was deemed ad visable to consol idate 
it with Mou.ntain View. The rival , " Oakdale, " was 
purchased entire, fOI' $34, 380. and is now being trans
ported to Mountain View. This  is probably the first 
instance where one town was bought out and moved 
en masse. 

In 1854 the " New World " of the People's Line made 
a record for the run between New York and Albany 
which has never been equa led, the time being six hours 
and twen ty m i n u tes. The . .  Adirondack " recently 
made the tri p i n  six hours and forty-four minutes. The 
first H udson River steamer, Fulton's " Clermont, " re
q u i red thirty-two hOlll's to make the run from New 
York to Albany in 1807. I n  1817 the " Chancellor Li",
i ngston " made the 1'I1n in eighteen hours. In 1837 the 
.. Rochester " made a record of ten hours and one min
ute, In  1860 the . ,  Drew " made the trip in six hours 
and fifty minutes. 

PI·of. Moritz has investigated the conditions neces
sary for the absorption of drugs, and finds that medi
caments are absorbed most speed i ly when taken with 
plai n water while fasting. Soup, milk ,  wine, etc. , re
t ard absorption, even when the medicine is taken 
fasting, but absorption is sti l l  more slow when the 
medicament is t.aken with l iquid after food, and most 
slowly of all when taken after food in the absence of 
liquid. To seclll'e the most speedy absOl'ption of any 
drug;therefore, it should be administered with water 
on an empty stomach, and in  many cases it will  be 
found that a definite effect w i l l  thus be produced, 
though no effect would be perceptible if  the saUle dose 
were administered shortly after food. -MUnch med. 
W och. ,  45, 1521. 

Of late years m uch attention has been paid to the 
subject of color bli ndness among rai l way employes, 
but acuteness of heari ng has not been eq ually well ob
served. The New YOI'k Medical Jou1'll al quotes DI'. 
Stein, who haR examined fOl·ty-fOll1' fi l'emen and thirty
eight engine drivel's, and finds only three out of the 
whole n u mber to possess perfect ly normal heari ng 
po wer. He finds, however, by fl'eq uent excursions on 
locomotives that these employes hear sound s ignals 
undel' favorable circu mstances, except those of the 
whistle. Nevertheless, he thinks there should be an 
establ ished or minimum standard of requiremen ts as 
to hearing. T hese views are the result of Continental 
experi ments, and it would be i nteresting to know what 
the figures would be as regards the hearing of rai l way 
employetl in the U nited States. 

.. That there is something more serious than the 
mere wound in the bite even of a healthy an imal,"  

says Appleton's Popular Science Monthl y, Jan uary, 
.. is attested by Mr. Pagin 'rhornton. . . . 'And 
what is more surprising to me, ' he says, ' is that some 
of us may have hands crippled for SOMle time from 
bites of a man's teeth.'  Dog bites are al ways danger
ous, but largely from the iize of the wound which a 
dog biting i n  earnest wi l l  i nflict. 'Vith men they usu
ally fail to do their best. Animals recover from wounds 
more easily than lIlen clo ; but Lord Ebrington says 
that deer bitten by dogs in Exmoor hal'(lIy  ever re
cover. Much of the poisoning caused by bites is sup

posed to be due to the state of the animal's teeth ; and 
i n  this way the bite of a herbivorous animal, whoie 
teeth are usually soiled, lIlay cause worse after-effect s 
than that of a carnivOl'a, whose wet mouth and wet 
tongue keep its teeth fairly clean. A similal' difference 
is  observa.ble in the effects of being c lawed and bitten 
by carnivora. Wounds made by the claws of leopards 
are poisonous, w h i le those caused by the teeth are 
rarely septic. The force with w h ich a bite in earnest 
is inflicted is an important .element i n  its dangerous 
character. ' It seems,' says The London Spectator, • as 

if for the moment the animal threw al l its force into 
the combination of m uscular act.ion wh ich we call a 
. .  bite. " In most cases the mere shock of i mpact, as 
the beast h urls itsel f on its enemy, is entirely demoral
iz ing, or inflicts physical injury. A m u zzled mastiff 
will  hurl a man to the ground in the effort to fasten i ts 
teeth in h is  throat or shoulder. Then the dri v i n g  and 
crushing force of the jaw Blllscles is astonisking. ' " 
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A LARGE STATIC MACHINE FOR X·RAY WORK. 

BY FRANCIS B. WILLIAM.�, 1I..D . ,  BOSTON. 
There are many forms of apparatus for exciting 

vacuum tubes to generate X·rays, and doubtless we 
are soon to have simpler exciters than a large !;ltatic 
machine. I planned this one because I felt satisfied 
that it  would answer :lly purpose in making X·ray ex· 
aminations in diseases of the chest until  a more efficient 
form of apparatus was devised. I have also a coil 
w h ich gi ves a steady light, but is less powerful than 
this mach i n e .  

T h e  machine is in a dark room inclosed in a wooden 
case, supported t wo inches above the floor on glass 
blocks. The case is 8 feet long, 7% feet high, and 3 feet 
wide. 

Fig. 4 shows Ill y method of l uaking X-ray examina· 
tions,  the curtain which ordinarily hides the static ma
chine from view being drawn aside to sho w oue end of 
the machine_ O ver the patient al'e two cords, one of 
which controls a brass rod that short-circu its t,he ma
chine, throwing the Crookes tube out of the circuit, 
while the other controls t h e  amount of light. '],he fluo
rescent screen on wh ich the X- ray picture is form ed is 
lIeen on the chest of the patient. 

Fig. 2 shows the machine with most of the front of 
the case removed. The house officer on the right of the 
pieture suggests the proportions of the machine. For 
convenience, the tel"luinal on the right is extended by a 
brl!.Ss rod to a brass ball ( hung on a wooden rod) neal' 
the middle of the machine ; this brings the terminals 
nearer together. The condensers are covered on the 
outside on the bottom only. 

The machine has four revolving clean plate glass cir
cles 6 leet in diameter and � inch thick and four fixed 
glass circles 6 feet 4 inches in diameter ; it is run by a 
one horse power motor through a countershaft, and it 
has a speed controller, w hich is essential, for by its 
llIeans the num ber of revolutions per minute of the 
plates Illay be varied from 50 to 275. 

A small influence machine, with a single revolving 
plate, not shown in t he figu re, 2 feet in d iameter, fast
ened to the inside of the case, is used to excite the 

'citutific �mtticau. 
larger machine. There are two electric heaters inside the 
case which may be used if  necessary to warm the air 
when it contains a very large percentage of moisture. 
These are preferred to the use of. chloride of calcium. 

The revolving glass plates are attached to the shaft 

Fi�. 1 .-DETAILS OF ADJUSTABLE MULTIPLE 
SPARK-GAP. 

by two cast-lron hubs on e foot in diameter, each ol 
which is made in three pieces. The center section or 
each hub is a disk which is loose on the shaft and serves 
as a separator between the two glass plates ; the inner 
disks, which are contiguous to each other, are fast upon 
the shaft, while the outer d isks are tightened against 
the glass plates by means of large nuts threaded on 
the shaft. 

Perfect stead iness in the l ight frolll the tube is neces-

Fig. 2.-IIAMMOTR STATIC MACHINE FOR X·RA Y WORK. 

Diameter of revolving plate�, 6 feet; of dxed platee, 6 feet . inches. 

sary, but when a long spark gap is used the light is un· 
steady, and this variability makes careful examina· 
tions with the fluorescent screen impossi ble. The long 
spark gap is also noisy. To overcome the lack of stead· 
iness in the l ight, I devised what I have called an ad
j ustable mult iple spark gap. It consists of hollow brass 
bal ls % inch in diameter fastened Ys of an inch apart 
a long the edge of a � inch strip of v ulcanite, Fig. 1, 
aud this strip, with its balls, is free to move up and 
down through a vertical brass tube, which has a slot 
� of an inch wide running its whole length ; there are 
two such spark gaps, one on each terminal. When the 
electricity is turned on, a discharge is seen to go from 
one small ball to the next. These spark gaps are con
trolled by the cord see II hanging in the left of the pic
ture, Fig. 4, nearly over the patient's head. By means 
of this cord, the row of balls and the tubes may be 
lowered or raised, and th us many or few of the short 
spark gaps may be brought i nto the circuit, and, con· 
sequent ly, much or little light be produced. Thus 
w h i l e  exam i n ing the patient the light may be readily 
adapted to the needs of the case. This power of regu
lating the light is of prime importance in examining 
the heart and lungs. T\1e light may be varied by 
changing the speed of the machine, but more readily 
by changing the spark gap, as j ust described. 

The Crookes tube is placed in a closed box in order 
to prevent its ligh t from brightening the room. 

The other cord o ver the patient is used to raise or 
lower the brass rod which connects the terminals with 
the machine, and by this device the Crookes tube is 
thrown in or out of the circuit and shuts off as soon as 
the examination is o ver. The tube should be about 
three feet away froin the patient. A thin screen of 
aluminum, not shown in the cuts, which should be 
grounded, should al ways be placed between the tube 
and the patient. '£here need be no fear of any burn, 
or inconvenience even, from X-ray examinations if 
simplt' p l't'cautions are taken. In about 3,000 examina
tions made at the Boston City Hospital I have seen no 
harmful effects produced. 

No account of X-ray apparatus sh ould be given with -
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out referring to the investigations of Dr. William H. 
Rollins on vacuum tubes. One of the chief obstacles 
to practical X-ray work has been the inabi lity to con
trol the vacu u m  in the tube and to lower it  when it  
became too high. This difficulty has been overcome 
by Dr. Rollins and others. 

Three years or more ago, when the X -rays first came 
into use, it was a question whether pulmonary tuber
culosis would give any indications of its presence in 
any stage. The examination of a few patients soon 
answered this question in the affirmative, and then t he 
poi nt arose as to how early signs would be obtained by 
the means of the Roentgen l ight. Experience has 
shown that slight abnormality e ven o f  the lu ngs is 
seen, and that by the aid of the X-rays, together 
with the usual methods of examination, the diagnosis 
of pulmonary tuberculosis may be made at an ea rly 
stage. When we appreciate that in Massach usetts out 
of ten persons dying between the ages of twenty and 
thirty·six, six die of consumption, it is evident that this 
new method of examination will  be of val u e. 

There are in the minds of many two misconceptions 
in  regard to the way in which the X-ray assists the 
physician in p u l monary tuberculosis. 'fhe first is that 
the " germs of consumption " can be seen, and second 
that they can be k illed by the X-rays. We do not see 
by means of the X-rays the tubercle bacil l i ; they are 
microscopic objects which require a lens of very high 
magnifying power to make them visible, and even then 
this is only possible after they have been st.ained with 
an aniline color. Neither do the rays k i ll the " germs 
of consumption," nor, so far as our kno wledge goes, 
have they any action upon them. The advances made 
by this method of examination are due to the fact that 
we can in one or both of the following ways. namely, by 
means of the darkened l ung and the shortened excur
sion of the diaphragm, detect in man y cases that the 
lungs are in an abnormal condition earlier than by other 
means. To appreciate this point it IlIUst be understood 
in the first place that the lungs in health, being fil led 
with air, allow the X- rays to pass readily and therefore 
this portion of the chest is bright  on the fluorescent 
screen ; but when d iseased they becollle llIore solid and 
obstruct the rays, and a shadow of the diseased part is  
thrown upon the screen. Second, during deep i nspi
ration the diaphraglll in health llloves up and down 
through a certain distancp ; i n  d isease the excursion 
may be lessened, and this diminished movement is seen 
upon the screen. 

I t  is of great im portance in heart disease to know ac
cU J"ately the size of this organ, and the X-rays give us 
more exact information on thh.  point than we have 
h i therto been able to obtain .  The heart may be small
er, 01., as is l lIore f requently the ca!;e, larger than i t  
should be. T h e  en largement may b e  the result o f  in
efficient action of the valves 01'  it llIay be due to quite 
other  causes, but whate\'er its origin there is nothing 
more important for the physician to know in many 
patients than its size, and the X-ray examination, as 
j ust stated, enables us to ascertain this more accurately 
than ever before. When it  becollles customary to 
examine the chest with the X-rays, deaths from heart 
fail ure without previous wamillg will  be less common. 
I f  the arteries or kidneys are diseased, the size of the 
heart is affected, and an enlarged heart may therefore 
�u ggest these complications. 'Ve can not only deter
l IJ i ne the size of the heart by the rays, but we can also 
fol low its movements in 
health and disease by these 
l IIeans ; and this has not 
been possible before. 

In other disea.ses of the 
chest X-ray examinations 
are of val ue ; for instance, 
tu mors and fluid lllay be 
recognized in the chest. 

T he size and movements 
of the stomach may be fol
lowed under certai n  con
ditions, and these exami
nations lllay be of service 
i ll detel'mining deforllli
t ies of the pelvis. Many, 
though not all, stones in 
the kidneys or bladder can 
be recognized. We may 
also d istinguish by the I'ays 
between gout and rheu
matism, and they are also 
usef l l l  to surgeons in cases 
of fmctUl'e, in dislocations, 
and diseases of bones, and 
in locating bullets and 
sOllie other foreign bodies. 

To make X-ray exami
nations, training is  needed 
in t wo d i rections ; the 
problems connected with 
r he apparatus Inust be 
Iludel'stood in order to get 
t h e  best results, and a 
large medical experience 
IIlUSt be at command in 

J titntifit �mtritJu. 
order to interpret what is seen on the fluorescent 
screen and correlate it with evidence obtained in other 
ways. 

One word of warning in regard to X- ray examina
tions ; it should be clearly understood that this new 
method is only one of lDany which may be used by 
medical men to determine from what disease a patient 
is suffering ; but in many cases (especial ly in diseases 
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of the chest) it is capable of giving valuable evidence, 
which by itself, or in connection with other signs and 
symptOllls, serves to point out the disease. 

. . . . .. 
The Uganda Railroad. 

The British government has j ust completed 300 miles 
of the Uganda Railroad. The total length of the route 
from Mom basa on the Indian Ocean to the northeast 
coast of Victoria Nyanza is 650 m i les;  neal'ly half of the 
entil'e road, which is to connect the sea with Uganda, 
is practically completed. Uganda is one of the most 
populous and promising parts of A fl'ica, stl'etchiug far 
along the northern and north western s ides of the 
second largest fresh water lake in  the world. The New 
York Sun recently gave some interesti ng particulars 
regarding this road, from which we glean the fol low-

Fig. 4.-llETHOD P KAlUB6 X·BAY EXAllIBA'lIOB. 

395 
iog : The railway bas been pushed toward the lake, 
which is the objective'poin t, for the past three years 
in spite of such serious obstacles as the abnormal 
rainfall of 1897, which retarded the preparation of the 
roadbed, and the breaking out of the plague in India. 
In the first 200 miles the conditions for railroad making 
were very unfavorable. 

There are very few spots where water may be ob
tained. Last August, when the line was about 200' 

miles on its way, it had only just emerged from the 
difficult jungle country. On March 31 of this year 
the line reached 279 m iles, touching the densely popu
lated country southeast of Kenia. It is believed that 
the railroad will now have an appreciable effect on the 
export trade. Since August 20 of last year trains have 
run regularly over most of the route completed at that 
time ; the stations on the way number thirteen. T wo 
trains start every day, one from the coast and the 
other from the inland terminus ; the train s  stop for t h e  
night, Deducting a l l  the time spent a t  way stations 
and in obtaining water, the actual traveling time for 
the 162 miles is ten and one-quarter hours, 'l'his is not 
very high speed, but is a great improvement over cara
van travel ing. Only 1I1ixed trains carrying freight as 
well as passengers are now running. The fares for the 
162 miles are $20, $10, and $1. 70, The latter is for 
third· class travel and is confined to native and Indian 
patronage. 

Of the financial prospect of the line it is not easy to 
speak at present, but, unless there are some untoward 
circumstances, the govern ment will reap much indirect 
profit from the road. It has been spendiug $200,000 a 
year merely for the transport of the material needed 
by its agents and stations in the lake region.  It i s  
estimated that the railroad will reduce this char�e t o  
$80, 000 a year. T h e  transportation of t h e  steamboat. 
which the government sent to Lake Victoria Nyanza 
cost $100,000, and it could have been sent by rail for 
one-fifth of this sum. 

. .  0 .  
Prof. Lanier o n  the COlDb u "tlon o f  Magne"luln. 

Herr A. Lanier, in the Correspondenz, calls atten
tion to the advantage of reducing the sllloke of the 
flash m ixture to a lIJ inimulll by using an oxidant wh ich 
itself yields no smoke, n itrate of ammonia being men
tioned, OWing, however, to the extremely hygl'Oscopic 
nature of this substance, some care is required. The 
salt lllust be fused to expel moisture ; as soon as suffi
ciently cooled it is finely powdered, and preserved in 
a well-closed bottle. Various sensitometric determina
tions were made, and it was found that a l lIixtu l'e of 
2 parts of magnesi um and 1 of amllloniulll n itrate gave 
the same illumination as a mixture of 1 part of l IIag
nesium and 94 part of potassium permanganate. Equal 
parts of magnesium and ammonium n itrate showed 
2 '4 times the actinic power of a mixture in which a 
of magnesium and 1 of ammoniUllJ nitrate were used , 
From the point of view of reducing smoke, the use 
of ammoniuUl ni trate is of very great vainI'. as far 
less magnesi um wiII  serve than when the metal i s  
burned without a n y  addition. Fi ve grains was found 
to be ample fOl' a fully exposed carte portrait ill an 
ordinary room, and after five exposures the smoke was 
scarcely noticeable. To ignite the mixture, Herr Lanier  
places it upon a tuft of pyroxyline or a pad of touch 
paper (soft paper soaked in a sol ution of niter and 
d ried), A taper on the end of a l ight wand may then 

be used conveniently. He 
sums up the following as 
the essential matters in  
usi ng the magnesium flash 
with It minimum of smoke : 
(1) complete dryness of the 
lllaterials ; (2) an extremely 
fine state of di vision ; (a) 
complete mixture-e It c h 
charge being mixed separ
ately with a feather on a 
sheet of paper ; (4j the use 
of a base of pyroxyline or 
touch paper, 

• • •  

Vlc toritl ln. 

At the con versazione of 
the British Royal Society 
on May 3, in formation was 
given by S i r  W i l l i a m 
Crookes of the discovery 
of what he believed to 
be a new element. In 
his work on the fraction
ation of yttria, he found 
in a photograph of a 
spectrum not visible to 
the eye a group of lines 
indicating a new element. 
In honor of the eigh tieth 
bh·thday of the Queen he 
has proposed to call it 
victori u Ill. Its a t  0 I II i c 
weight is probably near 
117. 
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THE CUP CHALLENGER " SHAMROCK." 

English yachtsmen, as repI'esented in Sir Thomas 
Lipton, evidently do not believe greatly in the old 
adage which tells us that one should not " swap 
horses in crossing a stream." for at the very climax of 
their plucky attempts to regain the "America" cup, and 
j ust when their yachts are proving to be very danger
ous competitors, we find them substituting a new de· 
s i�ner in place of G. L. Watson, who turned out the 
" Valkyries," famous in the later history of the 
.. Alllerica" cup races. 

Among the better known British designers of yachts 
there are two who stand out pre-eminently in the pro
duction of successful racing machines. Expert opinion 
is di vided as to the respective abilities of G. L. Watson 
and 'Vi l l iam Fife, Jr. , the designer of the " Shamrock," 
although the former is better known to the general 
public on both sides of the Atlantic, because of the 
large number of racing yachts of the larger size, 80 to 
90·footers, which he has produced. Fife has made his 
reputation ch iefly in the smaller classes, some of his 
boats having proved to be a l l  but unbeatable. His 
first attem pt at a large craft was made i n  1893, that 
banner year in international yacht racing, when he de
signed the " Call una, "  an 80-foot cutter, for a syndicate 
of yachtsmen. ·She was not a success, and scored only 
one or two firsts in the whole of that season, being easi ly 
beaten by the American centerboal'd sloop " Navahoe." 
Fife's next attempt was the " Ailsa," a big 149-ton cut
ter, which made her debut in the Mediterranean in 
the spring of 1895, and created quite a sensation by 
beating the " Brit·annia," ., Satan ita, " alld other crack 
vessels by handsome margins. It had been agreed be
tween the New York Yacht Club and Lord Dunraven, 
for whom the challenger, " Valkyrie 1 1 1 . , "  was at the 
time being built, that he should h ave the option of 
substituting any faster yacht, which might prove its 
superiority to his new boat. and bring her over to race 
for the cup, and it was for awhile confidently expected 
that the " Ailsa " would prove to be the boat selected. 
811 ,.. did not, ho",evel·. fulfill  her first promise, and was 

J t itu tifit �lUttitau. 
" VALKYRIE Ie," AND " SHAMROCK " COMPARED. 

Lenj!th over all . . . . . . . . . . . . . . . . 

Waterline length . . . . . . . . . . . . . . .  . 
Beam . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Draught . . . . . . . . . . . . . . . . . . . . .  . . 
Displacement . . . .  , . .  . . . . . . . . . . . 

!:lai! area . . . . . . . . . . . . . . . . . . . . .  . .  
Construction . . . . . . . . . . . . . . . . . . .  . 

,. Valkyrie III." 

130 ft. 
88 ft. lOt'. in. 

2U ft. 2 tn. 
20 ft. 

158 tons. 
13,()'� sq. ft. 

Steel and wood. 

.� Shamrock. n 

132 ft. 2 in. 
89 ft. 6 1n. 
� ft. 6 in. 
20 ft. 

147 tons. 
14,1:l5 sq. ft. 

N , c k e I steel. and 
manganet<e bronze. 

lightness of her hul l ,  which weighs probably from 
seven to ten tons less than that of the " Valkyrie I l L "  
The weight saved in the  hull  can be  put  into the  keel, 
where it adJs imlllensely to the sail-carrying capacity. 
A reduction of nearly 2 feet in the beam, coupled with 
an addition of about a foot to the waterline length 
and 2 feet to the over-all length, means that " Sham
rock " will  have a form far more easy to drive than 
" Valkyrie III." With fairer lines, less displacement, 
less wetted surface, a l ighter hull, and a considerably 
lower cen ter of gravity (see sheer-plan), due to the ab
sence of rise tn the keel, and a larger sail-plan than 
" Valkyrie IlL,"  the " Shaul l'ock " should prove to be 
a very dangerous competitor-by far the most capable 
ever sent across the Atlantic. Whether she is as good 
a boat (having regard to the improved materials of 
construction) as Watson could have designed, remains 
to be proved ; but there is no reason to suppose that 
Fife has fai led to make as great an advance O\'er "Ailsa" 
as " Ailsa," was over his first big boat, " Call una. " 

. ' . , . 
THE BRIDGES OF NIAGARA GORGE . 

By no means the least interesting feature of Niagara 
Falls and that stretch of the river whose scenic fea
tures have assisted to make this locality world·falllous, 
is the num ber of pict uresq ue bridges which span the 
�orge, and form important links between the American 
aud Canadian shores. In OUl' issue of !\fay 27, we gave 
a lengthy description of the natural features or Niagara 
Falls and River, accompanied by en�raviugs showi ng 

THE CUP CHALLENGER " SHAMROCK." 

carriages could not pass each other upon it, long de
lays were frequent at eit.her end . In 1887 the bridge 
was enlal'ged to a width of i7 feet, new 2�-inch steel 
cables and additional anchorages being added. The 
work was finished Decelu ber 15, 1 888, and on the night 
of January 9-10, 1889, the bridge, scarce a month old, 
was swept away by a fierce south westerly h urricane. 
The rebui lding of the structure was at once commenced, 
and on May 7, four months after the disaster, it was 
again open to traffic. 

The developmeut of the electric railways on each side 
of the gorge and the evident advanta ges of making a 
connection at each end, aud so forming a contin uous 
belt line, led to the erection of the present magnificE'ut 
arch bridge opened in 1898. whose span of 840 feet far 
exceeds that of any other arch bridge in the world, the 
next longest being the centE'r span of the highway 
bri<1ge at Bonn, Germany, which measures 639� feet in 
length. The total length of the bridge is 1 , 240 fE'et and 
the rise 150 feet, the main span being supplemeuted b y  
two shore spans, o n e  190 feet and t h e  other 2 1 0  feet in 
length, which serve to carry the su perstl'Ucture to a. 
connection with the top of the cliffs. The masonry 
abutments of the main span are built at the edge of the 
river banks. the distance laterally between �enters be· 
ing 68 feet 9 inches. The two trusses have an inwal'd 
batter at the rate of lilT in 12, and the posts of the 
supporting bents which carry the roadway lie in the 
same plaue. The bE'nts rest upon the alternate panel 
points of the trusses and they are strongly braced 
against longitudinal and lateral distortion. The road
way, 49 feet i ll width, provides two electric tracks, two 
driveways, and two foot walks for passengers. The 
shore spans are inverted bowstring trusses of graceful 
proportions. It is scarcely possible to speak in too 
high praise of the beauty and general engineering 
merit of this structure, and great credit is due to Mr. 
L. L. Buck and his assistants for having treated this 
formidable problem with such excellent IIlsthetic re
sults that it rather adds than detracts fl'olll the scenic  
effects at  this part of the gorge. In our illustrat ions of  

Shaded hull and lined section show " Shamrock " ;  heavy outline shows " Valkyrie III." 

completely worsted by the three-yea1'-old " Britannia." 
t l ll l' ing the 1895 season, with the result that she was 
l'e�al'ded as being only something less of a failure than 
the " Cal l una. " At the close of the season, Fife took 
t he yacht in hand again and made changes to such 
good effect that in subsequent seasons she easily dis
posed of the other big yachts of her date and scored a 
brill iant series of victories. Another famous Fife boat 
in the larger classes was the 65-footer "ISolde, " which, 
under the captaincy of Hogarth, who has been se
lected as the captain of the " Shamrock," achieved one 
of the most bri l l iant reputations ever made by an Eng
lish yacht, winning in four successive seasons 180 firsts, 
95 seconds, and about $20,000 worth of prizes. 

We have deferred publishing any data regarding the 
" Shamrock " until we were in a position to secure it 
from a reliable source. and we are now enabled to 
present a sheer plan and midship section of the chal
lenger, with her leading dimensions. If  the drawings 
are compared with those of the " Columbia,"  which 
appeared in the SCIENTH'IC AMERICAN of March 18, 
1899, it will be seen that there is a striking general re
semblance between the two yachts. The waterline 
length, 89 feet 6 inches, is the same, both boats being 
built up to the allowable limit of 90 feet, with half a 
foot allowance Cor change of trim and possible varia
tion of the actual fr01l1 the calculated displacement. 
Both boats have the same draught of 20 feet. The 
" Shamrock " has a few inches more beam and is about 
a foot longer over all. In sail area the " Shamrock " 
will  have a slight advantage, although this is neces
sarily a variable quantity in both boats, and may be 
enlarged or reduced (probably the former) when they 
are in the course of . .  tuning up." A c()nsiderable ad
dition was made to " Defender's " sail area after her 
first few trials under canvas. 

A comparison of " Shamrock " with " Valkyrie I II." 
shows that she should be a faster boat. Not only is  
her model finer and easier to drive through the water, 
but she is considerably lighter as the result of the mat.e
rials used in her construction. Althou�h her displace
ment is several tons less than that of " Valkyrie III . , "  
her sail-spread i s  greater. This results chiefly frow the 

the peculiar topograph ical character of the country. 
A brief glance at these engravings is 8u fficieut to reveal 
the causes which have led to the bJ'idges bein g  thrown 
across the river below and not above the falls. Above 
the falls the river though shallow is extremely broad, 
widening in places to from 2 to 3 miles, and a crossing 
would be necessarily very costly. Below the falls, 
however, although the river is either too deep or 
too swift to admit of piers or even temporary false 
work, it is comparatively narrow, the distance from 
bank to ban k at the summit varying from 1 ,200 feet 
just below the falls to 700 or 800 feet at the railroad 
bridges a mile further down the river. By reference to 
the engraving in the article referred to showing a bird's 
eye view of Niagara, it will be seen that there are at 
present four bridges across the gorge. The first is the 
great steel arch structure, known locally as the Upper 
Bridge, and agai n as the Niagara Falls and Clifton 
Bridge, which spans the river with a single arch, 840 
feet between abutments, at a point about a quarter of 
a mile below the American Falls. A mile below is the 
cantilever bridge which carri<ls the tracks of the Mich
igan Central Railroad, while closely adjoining it is the 
handsome steel arch bridge recently opened which was 
built to replace the old railroad suspension bridge 
which stood on the same side. A few miles further 
down the gorge, at Lewiston and QUE'enston, a suspen
sion bridge is nearing completion which will take the 
place of the wrecked structure, the cables of w hich 
have for many years been a famil iar feature at this 
point on the river. 

Although it is true that there are but four bridges at 
present in existence, no less than nine separate bridges 
have been built at Niagara at different times during 
the past fifty years, the earlier structures having been 
either destroyed by windstorms or rendered obsolete 
by the advance of E'ngineering and the growing de
mands of traffic. The first brid�e to be erected at the 
site of the new Niagara Falls and Clifton structure 
was a suspension bridge of wood and iron, opened 
January 2, 1869, whose span was over 1 ,200 feet. The 
cables were of iron wire, the towers and the roadway 
of wood. It was only 10 feet in width, and, as two 

the bridge the point of view is on the Canad ian shore 
looking northeast toward the H ydraul ic  Po wer COIll
pany's plant, j ust beyond which is seen the cascades 
formed by the tai l races of various smaller factories. 
The outlet of the 7,OOO· foot tunnel which discharges the 
watel' from the Niagara POWEll' Company's plant is seen 
j ust below the downstream abutment of the arch 
bridge. 

It is not necessary to give any lengthy description of 
the cantilever rai l road bridge, a m ile below the arch
so well is it known to the public. It was built in 1883 
from the designs of Mr. C. C. Schneider and opened in 
December of that year. The crossing' is about 100 
yards above t he sitE'! of the new steel arch, and the 
gorge at this point  is 850 feet in width at the crest and 
425 feE't at the rivel' E'dge, the depth t.o the surface of 
the water being 210 fE'et. As it was imp08sible to use 
false work, Mr. Sch neider designed a cantilever bridge, 
with towers located at the f Jot of the sloping cliffs, and 
built  out the main span by overhang-a method h e  had 
already earried through successfully at the 1<'raser 
Ri ver on the l i ne of the Canadian Pacific Rai lway. 
The structure, which cal'ries a· double track, consists uf 
t wo cantilevers resting on the towers and a central 
suspended truss. The shore arms of the cantilevers are 
1 95 feet 2 inches and the r iver arms 175 feet in length, 
w h i le the supported span is 119 feet 10 inches long, the 
total clear span between the towers bei n g  470 feet. and 
the total length of the bridge between the anchorages 
on the edge of each cliff is a few inches over 9 10 feet. 
Although later developments in cantilever construc
tion have rendered the Niagara bridge insignificant in 
comparison, the spans of the Forth bridge, for in- . 
stance, being 1 . 71 0  feet, the Niagara cantilever will 
al ways be notable as being one of the earliest success
ful applications of the canti lever system of construc
tion. The structure carries a double track, and it was 
designed for a rol l ing load consisting of two 66-ton 
locomotives followed by a trainload of 2,000 pounds to 
the lineal foot. 

This was ample in 1883, but now, after It lapse of six
teen years, we have locol l lot i " e� on some A l l l erican roads 
weighing, with tendel', up to 167 tons, and trains that 
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wil l  average 4, 000 pounds rolling load to the foot. To 
meet the Ilhanged conditions the M ich igan Central 
Rai l road is now strengthen ing the whole struct ure i n  
an ingenious a n d  novel man n er. A new truss equal I n  
strength to t h e  other t w o  i s  t o  b e  bu i lt throu[lh the 
center of the struct ure from shore to shore, new bents 
and mason ry fo undations bein �  erected i n  the center of 
the towers. T he recontitl'ucted b ridge is to have an in
creased carryiug' power of 50 per cent. 

The adjoining bridge ei te. <l00 feet down stream, Is of 
special i nterest, exc€cedil lg i ndeed any other across the 
gorge. Here, i n  1848, was erected the first bridge to 
span the t.hen form idable chasm. It was a crude affai r, 
though creditable to Its designer, M r. Char les El let, i f  
w e  consider the early date and the lack o f  appliances. 
The floor was only 7� feet in width and It was not pro

J c itutific �mtticau. 
earlier structure-the old Lewiston suspension bridge, 
which was built in 1851-52 and destroyed by a wind
storm on the morning of F ebruary 1, 1864. The n e w  
bridge will connect the southern termini of t h e  Gorge 
Railroad (electric) which follows the cliff and shore line 
of the river from Niagara to Le w iston, on the Ameri
can side, and the N iagara Falls Park and River Elec
tric Rai lway, which runs n ear the edge of the cliff 
froUl above the Falls to Queenston on the Canadian 
side. The new bddge with the upper arch bridge wil l  
thus enable the tourist to make a complete circuit of 
the most interesting portion of the gorge without a 
change of car. T he general appearance of the bridge 
can be j udged from the accompanying drawing, and 
the principal di mensions are as fo llows : Distance f!"O m 
tower to tower, 1 , 040 teet; span of stiffening truss, 800 

397 
anchor plates, the hole being fil led up with concrete. 
A view of the top of an anchorage is shown in the ac
companying cut. At each of the points w here the 
suspended structure con nects with the short flanking 
spans a rocker bent is introduced which rests on a shoe 
below and extends u p  to the cables above. The bent 
is hinged at the shoe, at the end of the truss, and at 
the cable. T h is construct.ion, and indeed the w hole 
bridge, is novel and not by any means lacking i n  p i c
turesque effect.. 

------------_� ... �.�I .. -------------

Work l llginen'" HO llI.e", In Germany. 

Vice- Consul  J. F. Monaghan writes f rom Chellmitz, 
saying that there is a Illovelllent on foot to furnish 
workingmen with bet.ter tenements. N o w, they are 
crowded into b uildings wh ich often look l i ke bal·racks. 

vided with any stiffening 
truss. In 1853 it gave place 
to the famous railway sus· 
pension bridge designed by 
Mr . .fohn A. Roebling', i n  
w h i c h  t h e  theories of the 
strength of materials and the 
strai ns in framed and sus
pended structures recei ved a 
more thorough application 
than had ever before been 
attempted in this 1l00mtry. It 
required all the courage of Mr. 
Roebling's convictions to el'ect 
a suspension bridge for carry
ing railroad trains at a time 
when opinion i n cl ined to the 
more rigid systems for th is 
class of bridge ; but the 
structure, although it has n u w  
been replaced by a steel arch, 
proved to b e  fully adequate 
to its du ties for several de-
cades of very severe work. 

The p roposed hous!'s w i l l  be 
b u i l t  u pon lots abo ut 16j� feet 
wide by 1 02 feet deep. there
by allowing for a front yard 
for flowers and a back yard 
for a vegetable garden and 
shed, the latter for the keep
i n g  of pou ltry or some domes
tic animal. The hOllses will 
contain five rooms. A parlor 
and k itchen will be on the 
first floor, the parlor contain
i n g  a porcelain stove and 
heating pipes, and the k i tchen 
a wash boiler and stove. The 
t.hree bedrooms on the sflcond 
fioor wi l l  easily hold five or 
six persons. and can be made 
to accommodate ten . I n  t h e  
largest an i ron stove wil l  he 
placed. A pump wil l prov i d e  
water where t h e  city watpr
works do not extend to t h e  Lewiston Bridge-Tower, Eyebars, an d  Top o t  Rocker Bent. 
house. In connection w ith 

the shed is a water-closet. The cost of such a house 
and lot. when a n umber are built at a time, wi l l  be be
tween $850 and $940. It w i l l l'ent for about $53 a year 
-that is, for the same pI"ice the workingman has t.o 
pay for two rooms in the barrack- l i ke tenements of 
the large cities. 

The span measured 821 feet 4 i n ch es between towel·s. It 
"' .... ..-

___________________ --;-________________ _ 

was carried on fou r  cables of iron wire, 10 i nches i n  
d iallleter, and t h e  fioOl' system was dou ble-decked , the 
u pper d!'ck carrying a single rai lroad t rack and the 
lower bei ng used for common travel. It was st.iffened 
by two timber trusses, 18 feet in depth , the trusses 
being built  on the P ratt system. 

It  should be mentioned t hat the wires of the early 
El let bridge were i n corporated in the Roebl i n g  structure, 
and when the latter was taken down after forty-two 
years of service, the ori ginal �tI'ands c urled np, taking 
the set they h ad carried when iu the reel .  I n  1877 it was 
fo und that corrosion of the w i res had take n place, and 
the defective material was taken out and other wires 
i nserted and spl iced, and at the same time the wooden 
truss was replaced by one of iron. In 1886 the stone 
to wers showed such signs of deterioration that it was 
decided to replace them later w i th new towers of 
steei. T h is difficult task w as accomplished by Mr. 
L. L. B uck.  who also was responsible fvr the repairs 
of 1877, without any interference w ith the traffic. The 
N iagara Hai l way Arch, as it  is  called, is a t wo-hinged , 
spandrel - braced arch of 550 feet span and 1 1 4  feet rise. 
The masonry abutments are built  about half way down 
the slope of the gorge, u po n  a solid stratu m  of gray 
l i m estone, an d the main arch is flanked by two con
necti ng shore spans. 115 feet in length, wh ich carry the 
floor system from the arch to the edge of the adjoin
ing cl iffs. The structure is double-decked, the upper 
deck carryi n g  t wo tracks and the lower providing a. 
road way with broad side walks carried on the outside Lewiston Bridge-One of the Anchorages. 

.. . . . • 
The Death of I saac G. Johnson. 

Isaac G. Joh nson died at his Spuyten D u y v i l  home 
on June 3, i n  t h e  sixty-eigh th year of his age. He was 
born in Troy and grad uat.ed in 1848 at Rensselaer Poly
technic Institute. He soon entered upon the manu
facture of mal leable iron in Spuyten Duyvil ,  and in 
later years turned his attent ion to steel manufact ure. 
He was well known as an i nventor, and he secu red a 
patent on a cap for armor- piercing shell. This was 
purch ased by the Navy Department, and proved of 
the greatest val ue at the time of the destruction of 
Ad miral Cervera's fleet. 

• • • •  
'rh e  C u rrent S U l)plement. 

T h e  current SUPPLEMEN'l', No. 1224, has man y 
articles of great i nterest. .. T h e  School of A n t h ropo
metry at the Prefecture of Pol ice" is  an arti cle f u l l y  
illustrated. .. I n to the H eart of C h ina" is the ll ana · 
tive of a jou rney th l'ough the center of China taken by 
Mr. W. Kit'kpatrick BI'ice and is most interesting. " T he 
Elephant and Its Ancestors" is an jlllportan t article 
by W. Von Reichenau. and is freel y  i l l ustrated . " Th e  
' Wourali' Poison a n d  Its Uses " is  an original a n d  valu
a.ble article, by Dr. Eugene Murray-Aaron. " Notes on 

Lewiston Suspension Bridge, Niagara River-Span Between Towers, 1 . 040 Peet ; Length of Stiffening Truss, 800 Peet. 

of the trusses. The bridge is proportioned for a live 
load on each of the tracks of two 128-ton engines, 
fol lowed by a train load of 3, 500 pounds to t h e  foot, 
besides the live load due to travel on the road and foot 
ways on the lower deck. The bridge was erected by 
b u i l d ing the shore trusses upon false work, tying them 
back to anchorages on the shore and then bui lding out 
the main arch by overhang, as shown in o u r  first page 
engraving. The material was brought out upon the sus
pension bridge and hand led by t ravelers which ran 
upon the top chords of the arch trusses. The new 
bridge was built and the old bridge remo\'ed withou t 
any interruption of the traffi c-a result which is greatly 
to the credit of Mr. Buck and his assistant, M r. Rich
ard S. Buck, the resident en gineer i n  charge o f  con
struction at the site. 

The Lewiston suspension bridge, which is now near
ing completion, will also stand upon the site of an 

THE BRIDGES OF NIAGARA GORGE. 

feet ; width, 28 feet ; width of road way, 25 feet. The 
bridge carries a single electri c track with a roadway on 
each side of it; but no special provision is made for 
the l imited foot passenger traffic. The connecting span 
on the New York side will be 3472' feet long and that on 
the Canadian side 19� feet. Much of the masonry of 
the towers came out of the to wers of the old bridge. 
There are four cables, each consisting of fourteen 272'
inch steel wire ropes, the ropes being those which 
formerly carried the u pper suspension bridge. already 
descri bed. They were long enough to allow of their 
hein g  cut in half and used i n  the new bridge, and to 
piece out the necessary span between towers, 75 feet at 
the end! of each cable will  be made up of eye-bars. 
The cables are contin ued in the eye · bar form from the 
towers down to the anchorages, 150 feet back from the 
edge of  the cliffs. Here the eye-bars are carried into a 
shaft, at the bottom of which they are connected to 

the Abyssinlans " is fully i l lu strated. " The Commer
cial Development of Germany" is contin ued, and an 
articie on . .  Graphite, Its  Formation and Manufac
ture," by Prof. Acheson, completes this  very in teresti ng 
n umber. 
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RECENTLY PATENTED INVENTIONS, 
Blcycle-A l·pllances. 

PEDA L.-CHARLES D. WALKER, Honolulu, Hawaii. 
The pedal comprises a disk beld upon the crank and car
rying on its perIphery a pedal-ring having rotation upon 
balls running it! raceways on tbe periphery of the disk. 
The pedal-ring carries a foot-support. As the pedal 
moves down, tbe rider's foot inclines the foot-support so 
that its rear end is lower than the front end, tbe greater 
portion of the support being in tbe rear of the pin. By 
reason of this arrangement, it i� claimed that the rider 
seclJres a foothold which WIll reduce the .train ou the 
pedal ball-bearings, and wbich will facilitate ankle
motion. 

D RIVING-GEAR.-EpWIN C.  POHLll, Denver, Colo. 
On the bicycles in general use, the pedal is made to de
Bcribe a complete ci rcle, thus cau.ing the foot to pass 
through a similar path. while the effectual advance of t.he 
foot is equal only to the dbmeter of the circle. In the 
present invention, the pedals advance through sixty de
gr�es and then return, thereby avoiding much of tbe 
usual unnecessary motion. The inventor gives a re� 
ciprocatmg motion to the pedals by the introduction 
of a connection between the crank-shafts. and by a 
piston-rou connection with the drivitlg-wheel, so that 
the power applied to one pedal advancing. causes the 
other to retum ; or the momentum of tbe bicycle carries 
the pedais through this advancing and returning mo
tion. The rider can, therefore, usc his power either in 
driving or retarding the bicycle. 

A DJUSTA BLE HAXDLE-BAR. - JESSE ALE XAN
DER, Brooklyn, X ew York city. Tbe hol low cross
head of the har is slotted iu alinement with tbe .teering
post. A spring-pressed slide-bar is adapted to engage a 
perforation in the handle-bar witbin the hollow cros.
head. A bolt passes across the post througb perforations 
therein, to clamp it and the hollow cross head. By de· 
pressing the slide bar, the handles can be raiBed or low

ered to any pos ition. The slide biT, npon being released, 
springs iuto engagement with the slotted croso·head and 
holds the bar in pOSItion. 

Electrical A I' I.arat u s. 

ELECTRIU LIGHTIXG A PPARATlJS.- ANDREW 
PLECHER, Savannah, Ga. This apparatus is designed 
to be employed for especial X-ray illumination, or for 
general electric lighting. The lamp used comprises a 
vacuum-bulb in which is located one pole of an electro
IIlagnet having a fiuore8cent surface. 'rhe helix of the 
magnet is arranged in a prim['ry circuit -wire around 
which an insulated secondary wire is wound throughout. 
its length between lamps. Tbe helix extends the fllll 
length of the primary wire between lamps, and is pro
vided in the bllib with cathode·terminals. The cathode 
rays, as they radiate from the terminals, are laterally 
deflected by the infiuence of the magnet, and in bom
barding the especially· prepared surface, cause that 
fluorescent surface to sbine intensely. 

Mecha nical Devices. 

GRAVITY-MACH I NE. - WILLIAM H. IIAWKE�, 
Ann Arhor, Mich. This machine is dc.igtwd to measure 
the distances a I)ody falls during successi vc eq ual inter
val� of time, in orner to show experimentally the accel
eration duc to gravity, at the same time to record the 
measurcJ distance.. Upon the frame of the machine a 
pulley is journaled, about which passes a hand carrying a 
weight. Uver the band a pencil is mount�'(], which is 
actuated hy the armature-lever of an electromagnet to 
leav� a mark upon the moving hand. In the circuit of 
the magnet a mercury-cup is placed, into which dips the 
lower end of a pendulum. The pendulum in Hwinging 
dips into the mercury at the end of each down stroke, 
completes the .:cuit, and causes the pencil to leave a 
lIIark upon the band. These marks represent the dis
tances fallen by the body carried by the band during the 
beats of the pendul um. 

Miseellane o u s  I nventions. 

it in place by a piece of inelastic tape Btitehed to the 
cloth. This Iiue of stitching and the lapped edge of the 
cloth form a pocket wbich is stuffed to form a swell 
resembling the lapel ordin8rily seen on a coat or vest. 

FILTERING APPARAT U S . -CHARLES V. F. LUD
WIG, St. Louis, Mo. The purpose of the present in
vention is to provide a filtering apparatus designed to 
purify the water of rivers and streams, the apparatus 
being arranged 1.0 filter the water directly and to retllrn 
the sediment to the source of supply. The filter has a 
filtering-wall of porous stone constructed with arches. 
Rcvoluble brushes are in contact with the arch·surfaces 
and have propellers which are actuated by the current. 
Tbe propellers tum the brusbes 80 that any sediment 
passing under tbe arehes i� scraped off. 'l'he sediment 
tbus removed readily floats off or settles. 

ACETYLENE-GAS GENERATOR. - OLIVER H. 
HAMPTON, Williamsburg, Ind. The bell of the gasometer 
has a slidin� connection WIth a weigbt nurmally resting 
on a support in Ule tank and is connected with the 
generator by a vertIcal gas-pipe . A bell in the generator
tank is provided with a depending tube sliding on the 
gas-pipe, and is apertured at its upper end to permit the 
e.cape of the gas. The acetylene generated flows into 
the gasometer-bell , and when the pressure of the gas has 
risen within this bell to the desired degree, the- gaso
meter- bell overbalances the generator-bell, and the 
latter is forced upwardly by the pressure of the gas. 

A T T A C H M E N T  FOR TYPE·FORMING MA
CHINES.-CHARLES A. HOLLENBECK and RICHARD F. 
WILSON, Albany, N. Y. The generally-employed method 
of forming hnotype or line slugs, consists in casting a 
line of one table on one slug and a line of the other on 
the other sIng; and, after cutting off the blank parts 
of tbe slugs, tbe portions containing tbe table. are 
placed end to end. In order to overcome the difficul
ties of this tedious process, tbe present invention pro
vides an assembling-�lide carrying an adjustable up
right and a fixed upright. By means of the improve
ment the inventors are enabled to cast on one slug a 
portion of each table, and at the same time maintain an 
alinement of the tables. 

PUZZLE. -HERMAN SCHLIRF. Ashland, Wis. This 
puz?le or game consists of a board in which are Slink 
stalls in the sbape of the numerals " 1900. " 'rhese 
stalls commumcate with a cireular pathway aronnd a 
disk, which circular pathway communicates with other 
pathways. In the pat.hways large and small balls are 
adapted to travel. the board being so tilted that one 
large and one small bal l shall roll into each of the stalls 
cODstituting the numeral " 1900." Owing to the peculiar 
form of the stalls, the inventor has termed his game 
" The Nineteenth Century Puzzle. " 

SEAT FOR MARKET-WAGONS. - GEORGE A. 
KINSEY, Springland, Queens, New York city. A sim
ple, revolving. canopy-top seat has been devised by this 
inventor, which is especially adapted for use upon 
market· wagons and which is capable of facing the front 
or rear, so tbat when the wagon is at the stand the 
farmer may face his load and at the same time occupy 
the seat of the wagon and enjoy the protection of its 
attached canopy. The seat is pivoted at the transverse 
center of the body so that it can be readily swung. 

PRODUCT FROM BLAST-FURNACE SLAG. 
ALEXANDER D. ELBERS, Hoboken, N. J. Pulverized 
blast-furnace slag cannot be desulfurlzed in a practical 
manner by roasting it without suitable admixture, or in 
its crude state, because it is apt to rescorify before the 
sulfur is fully removed. The roastings are liable to be
come too dense for the proper admission of air beCore 
even the first half of the sulfur has been cxpellcd, and 
will hence certainly rescorify during the progress of the 
heating. In order to obviate these and other difficulties, 
the inventor combines his pulverized desulfurized slag 
with three-fourths of one per cent and upward of so
dium or potassium oxid in the fritted .tate. The pro· 
ducts of this treatment are usefnl as a flux for the 
manufacture of glass and potter) , and as an admixture 
to hydraulic cements. 

MEANS FOR DETACHING HARNES S FROM 
BA RREL-COVER-TIE HULDER. - COLONEL F. SHAF'rs .- FREDERICK DICKERBOOM, Mankato, MimI 

DEAN, Carmel, r;-. Y. The holder provided by this in·  The attachment compri@es a casing having an under
ventor is tlesigned to holtl a cloth cover on the barrel . cut groove in which a slide having a noteh moves. A Tbe holder consists of a single length of wire bent to lock-bar is fitted in the casing and hilS a shoulder adapted 
form two concentric rings and having tbe ends tumed to engage in the noteh of the slide, the lock-bqr moving 
around the rings at top and bottom and theu t urned out- bodily toward and from tbe slide. A bow-spring bea .... wardly to form prongs to be driven into tbe barrel. The with its ends on the lock-bar and with its intermediate device is to he permanently attached to a barrel, and is portion on the casing to pnsh the lock-bar toward the designed to be used many times for sbipment and re- slide. An eccentric-pin is mot'nwd in tbe casing and 
sbipmeut. engages tbe lock-har at the side opposite to tbe spring 

F UMIGATING SHOE-TREE. - JOHN S.  BmKY, by which to move tbe lock-bar against the spring and 
Brooklyn, New York city. The tree is hollowed to form 
a cavity in which an antiseptic or fumigating apparatus 
is placed, proyided with means for i mpregnatmg it with 
an antiseptic liquid. Thc tree has openings from the 
interior cavity to the outside, tbrough which the liquid 
may act upon the .hoe. 

GARMENT-HAXGER. -ADAM K. Bo\I'!IAN, Greens
burg, Pa. This hanger for .kirts and tbe like consists of 
skeleton wings extended in opposite directions. Each 
wing has an upward and olltward inclination and is pro· 
vided with an inclined end supporting-section. A coil 
connects the lower members of the win�s, and a shank 
extends upwardly from the junction of the two Wlllgs. 
If the waistband should hecome unbuttoned, the .kirt 
could not drop from tbe deviee, since the weight of the 
skirt would carry the wings dowu until they had spread 
apart sufficiently to bold the skirt. 

IIIXGED BUCKLE. - JESSE R. YOUNG, 710 Bank 
Street, Konsas City, �{o. Considerable difficulty is ex· 
Iwrienced in sewing a buckle to a strap or rein because 
Lhe rigid metal keeper is in the way of tbe needle and 
prcE�f'r.fo;)t of the scwing-:nachine, 80 that several 
stitehes ha" e to be sewn by hand. To overcome this 
difficulty, the inventor bin�cs his keeper to the buckle, 
folding it over so that the sewing can proceed without 
interference. After the stitching is completed, tbe 
keeper is folde(l back over the strap, alld rivett'd in 
place. 

VEST.-.ToSEPH <1. EWING, 1I1cDonuhl, Pa. In order 
to economize mau'rial alHI lalJ()r� and thus reduce the 
cost of manufactnring coats and vcsffi, means have been 
devised for providing false lapels which resemble tbose 
of the ur;;ual constrnction. The means consist in turning 
the cloth over at the front edge of the vest and holding 

away from tbe slide. The attacbment 18 to be applied to 
the thills and to be connected with the harness. 

ATOMIZER. - WILLIAM E. WHITTIER, Brooklyn, 
New York city. An improved atomizer has b�'Cn pro
vided by this inventor, which is arranged to atomize a 
liquid and vaporize another in a very simple manner. 
The device comprises an inner and an outer receptacle. 
Air-inlet pipes lead to the inner and oukr receptacles 
and are adapted for connection with an air-supplv .  
Separate outlets extend from the inner and outer recepta
cles, each of the olltlets terminating in a separate dis
charge-nozzle exteriorly of tbe receptacles, whereby the 
medicaments contained in the receptacles may be suc
cessively applied. 

ADVERTISING MEDIUM .-.JOHN A. ANIELLO, New 
Orleans, La. The medium con.ists of a wheeled vehicle 
in the body of which a shaft is arranged to be driven 
by the movement of the vehicle. Anotber shaft is pro
vided which, when turned. operates a musical instrnment. 
The various shafts have pulleys anI 1 belts to tral1l;
mit power from one to the other. Whon the vehicle 
moves, motion is given to endless advertising bands car
ried by the vehicle ; music is produceJ to attract atten
tion ; and in addition a figure is made to appear periodi
cally to attract still further attention. 

CHEMICAL FIRE-EXTINGUISHER.- ABRAM H. 
VAN RIPER and PATRICK F. GUTHRIE, Nutley, N. J. 
The apparatus comprises a main cylinder connected with 
a gas-pressure cylmder, an auxiliary cylinder connected 
by a pipe with the main cylinder, a plunger operating in 
the auxiliary cylinder, and a hopper containing a chemi
cal cartridge and having a connection with the auxiliary 
cylinder. The main cylinder, fil led with a chemical solu
tion, is ch� with gas Crom the gas-cylinder, the pres-

sure causing the solution to be discharged through a hose. 
Water is poured into the hopper, and this water, passing 
through the chemical cartridge will form a solution 
whicb can be forced into the main cylinder by means of 
the plunger. 

REVOLVING BLACKBOARD.-MARTIN W. TUBBS, 
Portville, N. Y. The revolving blackboard is arranged 
to carry a number of fiexible blackboards normally 
wound on rollers, bllt adapted to be singly unwound and 
extended over and fastened to a fixed support, and used 
hke an ordinary blackboard. Tbe whole arrangement 
requires wall space for but a single blackboard, with the 
ad vantage of having the use of several, and of concealing 
or exposing work at the pleasure of the teacher. 

INCANDESCENT-ELECTRIC-LAMP FIXTURE.
BENJAMIN F. ROUT, Stanford, Ky. The lamp-fixture 
comprises a support on wbich a casing-section is rigidly 
mounted. Anotber casing-section is mounted to rotate 
relatively to tbe fixed section. A drum is secured to the 
rotatable section and is designed to receive and wind the 
electric conductors. A spring moves the drum and rota
table section ; and a socket on the rotatable section re
ceives the incandescent bulb. The lamp may be used 
both as a hanging lamp or as a standing lamp. In the 
former case the lamp, when drawn down, cau@es the 
rotating drum to unwind tbe conductors and to wind 
up the spring. The lamp upon being released from its 
position, is drawn up by the spring. 

GATE-LATCH.-OLIVER E. POTTER, Cameron, Miss. 
This inyention provides a gate composed of two parts 
pivot.ed to swing toward and from each other. Upon one
half of the gate a dou ble lateh is mounted, composed of 
toothed plates pivoted one upon each side of tbe gatt', 
the outer or free ends thereof fiaring outwardly to form 
a guide in order properly to register the two halves of 
tbe gate. Locking projections upon each side of the 
other half of the gate are engageable by the toothed 
plates. 

BRACKET-SUPPORT FOR WINDOW-SHADES.
DAVID D. O'CONNELL, Wallace, Idaho. 'l'he bracket
support comprises bars held to slide upon euch other, each 
har being provided with a series of keyhole-slots. Bu t
tons on the inner end portions of the bars are adapted to 
enter and to slide in the keyhole-slots. Each bar also 
has vertical openings near its outer ends. Angnlar hang. 
ers are provided, one member of the hangers being 
adapted to enter the openin2s. Clamping devices are 
located on the outer ends of the bars. The bracket
support is readily adjustable to any width of window and 
can be secured 80 as not to injure the window-casing. 

lII�GE. - H YMAN G. IIILzHEIM, Jackson, MISS. 
Thits hinge cot1!;istl!S of fonr leaves or sectIons, and three 
pivotal joints or {lointR of articulation, the outer leaves 
being somewhat narrower than the inner leaves, and 
having screw-holes and free outer edges for connection 
with the door and the jamb respectively. The hinge, 
when tbe door is closed. is cntirely concealed. Hence 
for safes, whose hinges sh ould be carefully protected, 
for piano-tops, or for other smooth surfaces, the hinge is 
of especial service. 

HORS E POWEH AXD PUMPING-JACK.- BENJA

MIN .... DAHLINGTON and EDWIN P. CLARY, San Anto
nio, Tex. The present ioven tion provides, in  conection 
with a rotating head or turn-table, a sweep or shaft which 
rotates with the tnrn-table or head, being journaled 
therein, and which hits a crank connected with the 
pumpmg-devices and a wheel rolling on the ground, or 
other suitable bearing, ami operating to tnrn the shaft or 
sweep as the turn-table or head is rotated. 

OIL-WELL PACKER-JOSEPH DARLING , Cbicora, 
Peun. The improvement devise<l by the inventor pro
vid"s, in connection with the usual packer and the slips 
co-operating therewith, detent devices for restraining 
the .lips, whicb may be set and reset. In connection 
with the slips a spring is furnished, secured at one end 
to the slips. A holder at the other end of tbe spring 
binds within the well-hole. The detent devices may be 
automatically readjusted to secure the resetting of the 
packer at either a higher or a lower level. 

A UTOMATIC LUBRICATOR FOR LOOSE PUL
LEYS. - KARL WIDMANN, Pattendorf, Austria-Hun
gary. The lubricator is designed to be use(l on loose 
pulleys, and is especially adapted to those pulleys which 
are driven at very high speeds. On the shaft a sleeve is 
mounted, which carries a dripping cup. The pulley has 
a hub formed in two hollow sections. Each section has 
a ling loosely mounted on the sleeve, which ring forms an 
oil chamber through which the dripping-cup moves. The 
oil is thus constantly brought into contact with the re
volving parts. 

OIL-G A S  LAMP.-JAMES A. YARTON, Omaha, Ncb. 
This invention comprises an improved form of generator 
and shield therefor, together with a method of support
ing the lamp so that it may be swung to one side, and 
thus drawn from under the generator. Tbe invention 
also comprises an improved construction of controlling
valve and settling-chambers, whereby any sediment in 
the oil i. prevented from entering the generator-tube. A 
further novel feature is found in the direct contact of the 
filling wires in the generating-tube with the tip, whereby 
the tip is more thoroughly heated and contlensation of 
the vapors and consequent clogging of the tip prevented. 

Desigll8. 

SIIOlJLDER·GARMENT.-FRANK F. AM "DEN, Ma-

I lone. N. Y. One of the features of this design consists in 
forming the shoulder-garment with straight lower edges at 
back and front, and with curved lines at the sirles. 

The charge f<R insertion under thill head is One Do!lAr a 

line for each imerUon ; about e14M W<R<Is to a line. 
Attvertillements must be receivt4 at publication office 

as earlll as Thursdall 'llWmWlg to appear in the follow

WIg week's iIlsue. 

Ma.rine Iron Works. Chicago. Catalo�ue free.. 
�'or mining engines. J. S. Mundy, Newark, N. J 
..  U. S." Meta.! Polish. Indianapoli.. Sample. free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 
Handle & Spoke Mchy. Ober Latbe Co. ,Chagrin �'aU8,O. 
" Criteriun " Acetylene Generators, MagiC Lanterns & 

aeees.ories. J. B. Colt &; Co., Dept. N , 3-7 W. 29th St., N. Y. 
Inventions developed and perfected. DesiJlning and 

machine work. Garvin Machine Co. , 141 Varick St., N. Y. 
The celebrated " Horn8by-Akroyd " Patent Safety Oil 

Engine is built by the De La V ergne Refrigeratin� Ma� 
chine Company. Foct of East 138th Street, New York. 

The best book for electrICians and beginners in elec
triCity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail. ,4. Munn & Co .. publisbers, 381 Broadway, N. Y. 

IT Send for new and complete cataJogue of ScientifiC 
and other Books for 8ale by Munn & Co . . 381 Broadway. 
New York. li'ree on application. 
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ItS 
HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters 
or no attentlon will be paid thereto. This is tor OUl 
information and not Cor publication. 

R e fe re nees to former articles or answers shonld 
give date of paper and page or number of question. 

I nq u l rles not answered In reasonable time should be repeated : correspondents will bear in mind thai 
some answers reqnire not a little research, and, 
though we endeavor to reply to all either by lettel 
or in this department. each must take his turn. 

R u yers wishmg to purchase anr article not advertised 
in our columns will be furmshed with addresses of 
houses manufacturmg or carrying the same. 

Special ''' rlt l e n I nformat i o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sc le n t l fi e  A merlcan S u pplement,. referred 
to may be had at the office. Pnee 10 cents each. 

Roo k s referred to promptly supplied on receipt of 
price. 

I'l l Dera l s  sent £Or examination shonld be distinctly 
marke<l or labeled. 

(7674-) G. S. W. writes : 1 have looked 
in many books of reference here and have been unable to 
find a receipt for kalsomining. Will you kindly answer 
in your inquiry column. A. Prepared kalsomine can be 

readily purchased at any large paint store, but some of 
our readers may wish to prepare their own kalsomine. 
The following rules are given for the purpose of enabling 
them to do so : Soak 1 pound of white glue over night, 
then dissol ve it in boilin� water and add 20 pounds of 
Paris whiw, diluting with water until the mixture is of 
the consistency of rich mnk. To this any tint can be 

given that is desired. Lilac.-Add to the kal�omine 2 
parts of Prussian blue and 1 part of vermilion, stirring 
the mixture thoroughly and taking care to avoid too high 
a color. BrolVn.-Bumt um OOr. Gray.-Raw umber, 

with a trifting amount of lampblack. Rose.-Tbree 
parts of vermilion and 1 part of red lead, added in very 
smlln quantities until a delicate shade is produced. 
Lavender.-Make a light blue and tint it slightly with 
vermilion. Straw.·-Chrome yellow with a touch of 
Spanish brown. Buff.-Two parts of spruce, or Indian 
yellow, and one part of bumt sienna. Blue.-A small 
quantity of Prussian blue will give a soft azure tint. 
Dark blue is never desirable. Delicate tints in the fore
going varieties of coloro are always agreeable and taste
ful, and so great care must be taken that they are not too 
vivid. 'rhe tints will always ap""ar brighter than in the 
kalsomine pot, and tbis fact mnst be kept in mind when 
adding the coloring powders. 

(7675) A, R. W. writes : Please send 
prices of the first books necessary to be studied in taking 
an electric engineer'. course. A. We should advise yon 
to begin with Thompson's " Elcmentary Lessons in Elec
tricity," price $ 1 .40; Crocker'. . .  Electric Lighting," 
price $3 ; Hawkins & Wallis' .. Dynamo," price $3 ; all 
by mail. 

(7676) Subscriber asks : If a stream of 
water is played on a trolley wire from a lJ,2-inch nozzle 
wbat effect will it have on the man holding tbe pipe, if 
any, standing on dry or wet ground 7 A. We shonld not 
expect any effect either agreeable or disagreeable. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JUNE 6 ,  1 899. 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 
[See note at end of li.t about copies of theoe patents.] 

PEXCIL-HOLDER.-MALCOLM WILLIAMS, Pasadena, ---------------------

Cal. The pencil-bolder is a tube having a studded ex- ;t��J�,I��!.:I�?;;;aswrcl:'\.�J''i:;dro:tiiio· ,iii';I';: 'j,r 626.272 terior surface, the studs serving to prevent tbe pencil's Teisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.511 

falling from the pocket. ��f���'1.r:�;��� ?�;�e:p�o!ii·n�om 'displaying 6
2
6.524 

CIICRN -FRAME. - MATTIE O. MORROW. Sulphur A ir "cY:����:;g �;l�' c�����,:!e:vic,,: J: M'oC;';;"r;":::: ���:iiM 
Springs, Tex. The churn-frame supports the heater and ;tiro�og�iI1o����I���:�Y�g3i.ir��ct.;s��J:�'irer": b'26,300 aerating devices entirely from the upper end, so that the from. Guillaume & Dum" • . . . . . . . . . . . . . . . . . . . . . .  626.605 
latter are maintained in a �uspended p08itiOll in order that 1l��i��..:n�:��uri8 o�o������d�,c �ru���' 'G': 6"26.009 any kind of chum-receptacle may be placed on the frame Schwahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.6:�S 
and used in churning the butter. This saves the farmer Anchor, I . Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6tfl.224 
the expense of busing an entire churn. The frame is 1�.'i\���g�rf� �ur����°t. ·G:de s';ilodi:::::::: '::. ::: ���:llM 
built of wood and may be constructed by any carpenter, Baby jumper. J. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . 6

2
6.5

21 
or furmer familiar with the use of woodworking tools. �:n�lgS:eeTe�Pi� ��fl�kiDS - . • . . . • . . . . . • . . . • • • • • . . • . 626,355 

NOTE.-Copics of any of these patents WIll he Jurn- �:;�i��:��ff.
u:i. v.;gf:Iar�:. :.i.l��� .. : : .:::::::::::::::� �:�� 

lfll lt'[1 bv Mnnn & Co. for ten cents each. Please state Beer. apparat ll� for drawinJl and serving steam. 
the mill;" of the patentee, title of the invention, and date Belirc:..;.i��'���i;�.·����.;ri'e",!: i-l�'y�er :'; ·'i'aYio:'::: . •  JU� 
of this paper. (ContInued 011 vaae 399) 

© 1899 SCIENTIFIC AMERICAN, INC.



J c itu tific �lutticau. 
Belt, concentratinJZ. G. Gates . . . . . . . . . . . . . . . . . .  6'26.461 
Bicycle crank. E. D. Peerstone . . . . . . . . . . . . . . . . . . . . .. o"26.thlO 
Bicycle crank attacbment. L. B. Gaylor . . . . . . . . . . .  626.227 
Bicycle driving gear. J. Brougb . . . . . . . . . . . . . . . . . . . . 0"26.525 �:���l� f:"::a1eflti':r� j�!F\·�������·.�·.
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BICycle handle bar "rip clamp. J. E. Robinson . . . .  626.633 
Bicycle lock. C. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.656 
Bicycle. motor. J. F. Raders . . . . . . . . . . . . . . . . . . . . . . . . . 626.440 
Bicycle motor attachment, E. J. Pennington . . . . .  b"26,295 �i���l� �:p,::rr lf��. ��tg.

r
����in�·. �'. ���.';.�: : :  : : : :  �:� �:���\: ����I��p�'!��:iI�: 't. �f3Jerjjlioveii:: : : :  �::l 

Bicycle support, E. lAndstrom . . . . . . . . . . .  , . . . . . . . . .  626,239 
Bicycle variable "ear. A. L. Whipple . . . . . . . . . . . . . . . 626.257 
Bicycle wbeel. D. R. C. Devine . . . . . . . . . . . . . . . . . . . . . . 626.411 

�����.IP%
.
e�Srea�

e
b'!,1rer: . .  . . . . . . . . . . . .  . . . . . . . . . . . . 626.001 
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Hottle. A. A. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.�18 
Uottle. W. H. Hutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.2'.l5 
Bottle and Its stopperinll. M. M. J. O. O'Conor . . . .  626.557 ���U:. h.:'o

n
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Bottle. non·reflllable. I!:. �'ree.e . . . . . . . . . . . . . . . . . . . .  626.417 
Bowlinl{ alley IIgbt and pin Indicator. G. Burk· 

hardt . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . 626.500 
Box. See Die bOl[. Letter box. Luncb box. 

MUsic box. 
Box fastener. A. J. Lauer . . . . . . . . . . . . . . . . . . . . . . . . . . .. 626.329 
Bracket. See Foot rail bracket. 
Hraid • •  klrt. Tbun &; Jans.en . . . . . . . . . . . . . . . . . . . . . . . .  626.397 
Brake. See W�on brake. 
Brake shoe. R. Wal.b (rel •• ue) . .  . . . . . . . . .  . . . . . . . . . .  11.7'6 
BriCk. tile, etc . • and construction of walls, etc., 
Bru����e�.'t������� : : : : : : : : : : : : : : : : : : : : : : : : : : :  =:� 
Buckle. back band. T. A. Rbodes . . . . . . . . . . . . . . . . . .  626.«2 
Uuckle, cla.p. C. W. Rendell . . . . . . . . . . . . . . . . . . . . . . .  626.393 
Buckle. barnes •• L. B. Comer . . . . . . . . . . . . . . . . . . . . . . .  626,220 
Buffing machines. making abrasive pad covers 
Bul�°t!'ea�

o
����.����I�I��ie::::::.·:::::::::.�·�: =:�l 

Bulkbead dool·. revolving cylindrical. W. Klr' 
k.ddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,327 

Burner. See Atmospheric burner. Hydrocar-
BU8�

O
���\!t�de�'be�t��o�����r, ���?

r
B��h�e:r . . . . . . 626.589 

Button. C. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.4ffi 
Button, �'. G. Neubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 626.392 
Button, J. V. Wasbburne . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'.16,398 
Button. cutJ. H. A. L. I.Ibalre . . . . . . . . . . . . . . . . . . . . . . . 626.433 
Button eyelet "ttacbment, J. V. Wasbburne . . . . . . 626,3119 

t:�·oplSe�e�.
b
��I(J.

n
gn'{:�tlg . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.507 

Canteen. G. S. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,a 
Car and truin venttlatioll, railway. J. McCreery . . • 626,389 
Car fender. �'. E. Bemelman . . . . . . . . . . . . . . . . . . . . . . . . . 626.480 
Car fender, G. W. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.200 
Car fender. W. E. Smitb . . . . .  . . . . . . . . . .  . . .  . .  . . .  . . . . .  626.6iI� 
Car replacer, \V. B. Weiss . . . . . • • • • • • • • • • • . . . . . . . . . • . •  626.400 
Car transom. M. B. ScbatJer . . . . . . . . . . . . . . . . . . . . . . . . . . b"26.«3 
Car wbeel. 'I'. A. Bainbridge . . . . . . . . . . . . . . . . . . . . . . . . .  626.51. 
c
ar

:;,����
I
�.S�{:lle::.��� . .  f

O
� .  ���� . .  ���

I
��: . .  ��.-. 626.349 

Card bolder or backing. J. H. Cros.lngbam . . . . . . . .  626.459 
Carpet sweeper. C. K in" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.466 
Carrier. See Casket carrier. 
Cartridge shells, tool for turning head. of, T. H .  

Rylands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 626.6:l4 
ClUle. See Sblpplng case. . 
Case. A. J. Kearn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.4.10 
Cask. veneer. G. Sauter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.248 
Ca.ket carrier. A. Kircber . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'.16.432 8::t:: !��::��fl.
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Cattle "uard. J. W. Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . . . o"26.fl98 
Centrifu"al macblne. �'. L. Depew . . . . . . . . . . . . . . . . . . 626.5\11 
C
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f
:��: 626.637 

Checking or unchecking device, li'ournier & \-V in-
der. . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.323 

Checkrein hook. A. T. Moore . . . . . . . . . . . . . . . . . . . . . . . .  626.268 
Cbrlstmas tree .tand. A. A. Wagner . . . . . . . . . . . . . . .  b"26.51' 
Churn. M. O·Marrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0"26.h'23 
Cigarette former. J. H. Bock. . .  . .  . . . . . . . . . . . . . . . 626.265 
Cleaner. See Fruit cleaner. 
Cleat for securinlr ha

\V
ards. etc . •  F. Hawes . . . . . . .. 626.�30 2lr;�it�:g�?:���m J;kln8 ��I��j.' i;.;arln·g 

. aiiim�i;'; 626.
359 

macblne for. P. young . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'.16.413 
Clothe. pounder, P. Byrns . . . . . . . . . . . . . . . . . . . . . . . . . . 626.455 
Clotbes pounder. A. C. Leigb . . . . . . . . . . . . . . . . . . . . . .. .. 626.658 
Clotbes rack. J. F. Koob . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  626.618 

g�'ig"
b
.:'t�����: liO�.m�,e�'l{ird: : : : . : : : : ' . .  :. : :  .... : : :  �:�} 

Cock boxes, etc • •  rim and cover for stop, Rietztn-
Irer &; Kavanagh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.560 

Coin handling device. C. Debremond . . . . . . . . . . . . . .  0"26.528 
Collar. bor.e, L. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.04U 
Column. box. L. L. calvert . . . . . . . . . . . . . . . . . . . . . . . . . .  626.:l65 
Com pas. guide support. R. R. Robin.on . . . . . . . . . . . 0"26.248 
Controller operating mecbanlsm. W. G. Wagen. 

balo. . . . .  . .  . . . . . . . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  626.643 
Conveyer, spiral. R. COmmtchau . . . . . . . . . . . . . . • . . . . . 626,409 
Cooler for soda water or other aerated liquids. C. 

Adami. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 626.450 
Copper oxide. producinll. C. Luckow . . . . . . . . . . . . . .  626.04. g��d. �r����i��e�

O
Vet�.�o�na���:r 'knoi; 'or' a'nd 626,441 

piece fur. B. J. �·I.ber. . . . . . . . . . . . . . . . . . .  . .  . . . . . .  626.3a 
Corncob kindling. Sklle. &; Bourne . . . . . . . . . . . . . . . . .  626.308 

ORDINARY RATES. 
Inside Pall'e, each in8ertion. - "Ii cent8 a line 
Back Pall'e. each in8ertion, - - 81.00 a line 

prFor some c/.as8es of Ad"millement •• Special and 
H/qher rates are requ<lred. 

Tbe above are charge. per agate line-about eillbt 
words per line. Tbis notice .bo .... tbe width of the i ine. 
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St Foot power ar * Screw . • •  

... cutting Lathes Automatic 
Cross feed 

9 and 1 1 · l nch Swln&,. 
New and Original Features 

Selld for Cata/oglle B. 
Seneca Falls Mfg. Company. 
695 Waur St., Seneca Falls. N. Y 

AMERICAN PATENT!:). - AN INTER-
eAting ancl valuable table .bowlng the number of patellts 
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31, 189f. Contained In SCIENTIFIC AMERICAN SU P
PLEMENT, No. 1 OO�. Price 10 cents. '1'0 be had at 
£hls olllce and trom all new.dealers. 

Foot Power and TURRET LATHES. Plan
SHEPARD L.ATHrc��a����r.�1 

bf=:�atl. O. 

·and when it has the 
'Heintz Trade M a r  k 
-and our name-it's the great. 
est steam·saver in use. We're 
prepared to prove it. We'll 
take your plant, send you as 
many Heintz as you need 
on approval, tell you how to 
properly install them, and if 
you do it right, guarantee 
steam-saviug and fuel econo
my. If you 're at all anxious 
to know how this proposition 
has worked with others, let 
ns send you a CORY of our lit
tle booklet-Vol. • H "-after 
you've read it, you'll proba
bly pass it aronnd. 

Wm.  S. Haines 
Company, 

136 S, 'oarth St. 
fhilade\phia. PI. 

FO R L I G HT WORK. 
Has th.8. Gr.at Aduantag •• : The opeocI .... be InAtantiT ChaDlr"d from 0 to 1600 

:n&hb:���: s:��::����:&l�:f:lr�l� 
ImaUest or la�st drills within its rang8-:& won
derful economy in time and great _viDe in driB 
breabae. Send tor catalogue. 

W. F. " JNO. BAR N ES CO,! 
1999 Rub,. St., Rockfora, lll, 

can mix nalnt-
and that'S one trouble with 
m08t homemade mixture8 ; 
-It 18n't the way to gel 
uniformity of color and 
wearing propertie8. PECORA FLAT STEEL COLOR '8 a 8clentiflc mix
ture for the particular ma
chine builder. If you're par
tlcular, read our bloklet. 

PECORA PAINT CO., 
PHILADELPHIA. 

You would u.e PECORA BLOW 
HOLE CEMENT If you read 
our circular, �Q, 

U American-H u n n l n gs "  
T E L E P H O N ES. 

TraDllmltter., MBI<Ileto Bell. and Tele
phone Swltcbboards. Over �OO,OOO of 
our telephones in successful operation. �r".r�� '!t�e
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e
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.Ingle line or metallic circuit and number of 
telephone. to be u.ed on one line. rJrSend 
Jor catalngue "s. A." 

A M E RICAN ELECTRIC TELEPHONE C O . ,  
1 7 3 South Canal S t  . •  Chicago. I I I .  

Buy Telephones 
THAT ARE GOOD .. NOT . .  C H EAP T H I N G S . "  

The dltJerence In cost Is little. We "uarantee 
our apparatus and guarantee our customers 
agaln.t 10.' by patent .ult.. OUI' "uaran· 

tee and In.truments are both lI'ood. 
WESTERN T E L E P H O N E  CONSTRUCTION C O .  

2 50·2 6 4  South C l i nton St . .  Ch icago .  
Largest Ma1ltJ,ja , turer. of Teltphones 
exclusivel1l > .. tile u .. ited States. 

Kneading and M ixing Mach i nes 
Over G200 In use. Over 300 varieties 

In 155 dltJer<mL Industries. 
Patented In all count.rle •. 
W E R N E R  & 

P F L E I D E R E R  
Id-

TOOLS !�1�f���ti PARALLEL D IVI DERS 
perllonal ll' u a r - with MICROMETER ADJ U STMENT 
antee. We h ave � Excellent for layln" out work on 
been the Lead- a .urface a. It come. from planer Inll' Tool Manufactnrers for Fifty Years . • • etc. Will read to l-11XXl of an Incb' 

W A L W O R T H  M FC. CO. , Tool al�n�
IC�. P�8,.:t.:A.ID

.: 
$2.00 

20 OLIVER STREET. BOSTON . M ASS. Pumpcenler. - - - .25 
Pencil Holder. - - - .00 __ PRESSES DIES and ���I:�����rlbP.�ID:Clr�le, :� 

, III Our book entitled " Shop Point-

SPECIAL MACHINERY ... ���
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line of Too ", Valuable Tables, 
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For She�t Metal Worker.. J STEVENS ARJS
c
!t

e
�<:OL COMPANY . " .  WEST MFG. COMPANY, • 

P. O. BOl< 16. ' 
Bulralo. N. T., U. S. A. Chicopee Falls, Mass • •  U. S. A. 

Corn cutter. shocker, Hnd binder. C. H. Under-
wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f1l6.5t2 

Coupl ing. See Fuucet couplinJl. ltailway car
riage coupliUK . Hod and cable coupling. 
�hllft cOllplln". Thil l couplin". 

Crane or cOllve
b
er. traveli

�
. A. R. Goldie . . . . . . . . fi26.2i6 

f���t�;. c�:e �)ri���I��h�r. 
. UUbert . . . . . . . . . . . . . . . 626.419 

Cultivl1tor attacbment. A. G. Perry . . . . . . . . . . . . . . . .  626.562 
Cultivl1tor fender. adjustable, G. L. Cornell . . . . . . . 626,222 
g�fett��'t-�)gr:y ��.�: . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  t:26,625 
Cutter. See Corn cutter. 
Cycle driving "ear. W. H. Wakfer . . . . . . . . . . . . . . . . . .  626.642 
Cycle hanger. E. Gradlmiller . . . . . . . . . . . . . . . . . . . . . . .  626.535 
Die box and check box. combined. J. T. Hicks . . . . 626.278 
Dillller. D. M. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.300 
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J)rau�ht ri�glng. Vissenng &. Hoerr . . . . . . . .  o • • • • • •  o 626.253 
Dredge for bard or soft mUd. J. '1'. �'ord . . . . . . . . . . . Wi.'91 
J)ri l l  uttachment-. band brace. W. H. Ames . . . . . . .. 62ti,4i4 
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Drying apparatus. P. V. Viele . . . . . . . . . . . . . . . . . . . . . . . 626.579 
Edller. lI"ng. S. B. Kenfield . . . . . . . . . . . . . . . . . . . . . . . . .  0-:16.431 
Educ"t1onal appliance. J. H. Hargen .. . . . . . . . . . . . . . 626.423 

�f,�sffc
8
���:6�,�d�

t
�.8b� ·l�h��� . �� .��: : : : :  : :  : '. : :  . : :  ::.:m 

�:Iectric meter. coin controlled. Phillips & Tilden 626.298 
Electric motor or dynamo electric macbine, H. 

Lundell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.498 
Electroplating. method of lind apparatus for. A .  

A. Blackman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.361 
Emhossln" macbme. R. F. Emmerlcb . . . . . . . . . . . . . . 626.400 
EmbrOidering and edging machinet E. & R. Cor· 

nely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.367 
Emery wbeel hood. O. Konrad . . . . . . . . . . . . . . . . . . . . . . 626.544 
�name1ing compound and producing: same, W. A. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,531 
En�ine. See Locomotive engine. Rotary engine. 

Vertical engine. 
�:nlline Igniter. "a'. C. C. Riotte . . . . . . . . . . . . . . . . . . . .  626.� 
Engines. means for starting and regulating oil or 
EIl:i��s�'��e,!:g

s
���l:�g�)�;r 'expiosl,;e: :i: Fro£;: 626.252 

lich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.275 
�n�ines. steam steermg gear for portable. L .  

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 626.484 
Kyeglas. 118ge. L. A. Stevenson . . . . . . . . . . . . . . . . . . . . .  626.fl75 
�;yegla •• e8. W. B. Greene. . . .  . . . . . . . . . . . . . . . . . . . .  626.5ilfl 
�·aucet. K W. 'I'bayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.578 
�'aucet coupling. multiple delivery. '!', G. Strater. 62ti..f47 
�:���r�
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599 �'Iftb wbeel. 'I'. H. C. Beall . . . . . . . . . . . . . . . . . . . . . . . . . .  626.215 
File. W. (,. Smlt.b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0"26.508 
�'ilter. Cook & Coboon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.487 
�·i \t.er. H. A.. Pooler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.244 
JI'jre alArm instrument. K. G. Callum . . . . . . . . . . . . . .  626.318 �::�:c�I��I� .ij�i!�f.: .��������?: .��

I
.
l
��� .� . .  �·��t�� 

.

. : t�:m 
l4�ire hose JlClzzle. B. C. Crane . . . . . . . . . . . . . . . . . . . . . . .  626.5!J6 
li'ireproof tloor and ceiling� O'Meara. &. Calvert . .  ,. 626.560 
�'Ireproof wall studdin!{. A. P. Whittemore . . . . . . .  626.583 
Flat iron protecting sbleld. J. B. Miller . . . . . . . . . . . . 626.266 
�'Iower stand. A. �'. VarnA . . . . . . . . . . . . . . . . . . . . . . . . . . 626.513 
Follower. split. J. �'. Collin . . . . . . . . . . . . . . . . . . . . . . . . .  626.:166 
Food warmer. W. /I; A. Ca.t1e . . . . . . . . . . . . . . . . . . . . . . .  626.219 
�'oot rail bracket. M. Bast . . . . . . . . . . . . . . . . . . . . . . . . . . . 626,214 
li'ountain. See Soda fountain. 
�'ruit cleaner. J. W. Hen�rix . . . . . . . . . . . . . . . . . . . . . . 626.613 
J4�nel. apparatus for coml.Ja�tion of. It'. Kluge . . . . . . 626.:iH6 
}4'urnace. See Heating' furnace. Heating or 

roasting furnace. 
Furnace a.ttachment, ore roasting. J. T. Hutson . 626,281 
Furnace. door and deflector plate for steam 

boiler. Hor.pool /I; Kelly . . . . . . . . . . . . . . . . . . . . . . . .  626.280 
(t·urniture. A. J. Kearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. t)2ti."� 
Fuse removing aud repillclng device. C. L. Duen-

ke!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'.!6.:171 
Gage. See �;yegla •• galle. 
Gaging macbine for spherical bodies. G. H. Ha· 

tborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  626.1>.19 
Game apparatus. Kr09cher &. Olsen . . . . . . . . . . . . . . .  t.i2t',3'28 
Gar
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Gas burner, L. S. I�awson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (,'2tj.a87 
Gas burner hentillJC attachment. L. G. McKam . . . . 626.24:\ 
Gas generator. acetylene, O. Archambault . . . . . . . .  b'2ti ... ·j'j" 
Gas generator. acetylene. Baldwin &. Crastill . . . . . . 626.&86 
Gas generator. acetylene, 'r. A . Bryan . . . . . . . . . . . . . b'2G.:-l63 
Gas generator, acetylene. J. Hrand . . . . . . . . . . . . . . . . . G26,t1.f4 
Gas generat.or. acetylene. L. I). J ennings . . . . . . . . . .  626.3&1 
Gas generator. acet.ylene. U. KeAselrillg . . . . . . . . . . .  626,23'j" 
Gas generator. acetylene. I�. O. McLane . . . . . . . . . . .  ('"26.'37 
6a9 generator and lamI'. acetylene, C. K. liard-

Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.324 
Ga. li"btinll apparatus. K H. C. Oeblmalln . . . . . . .. U26.558 
Gas lighting apparatus. automatic, ltosinski &. 

Ducruix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.2�7 
Gas producer. G. It. Hislop . . . . . . . . . . . . . . . . . . . . . . . . . . 626,279 
Gate. See Wire gate. 
Gate. E. G. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.269 
Genr. reversin/il. C. C. Hiotte . . . . . . . . . . . . . . . . . . . . . . . .  6'2ti.:mu 
Genr i · I 5l. antifrictiont C. Whitney . . . . . . . . . . . . . . . . . . f)26.515 
GeH.rin�. vilrinble speed, H. Smith . . . . . . . . . .  626.444. 62H.44a 
Gellerutur. See Acetylene generator. Gas gen

erator. 
Glas8 vessels, machine for makmg', R. &. R. Good. 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.464 
Glove, J. A. VO!{IUI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.:15:1 
Gold tubing. manufacture of silver lined. J .  J .  

Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.348 
Golf cJub. W. I,. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G2t;.:l�1 
Governor. engine. H. Lentz. . . . .  . . . .  . . . .  . . . .  . . . .  . . .  tJ"26.M6 
Grain bundle shOCker, automatic, J. E. & O. A .  

�·rencb. . . . .  . . . .  . . .  . . . . . . . . .  . . . .  . .  . .  . .  . . . . . . . . . . . . . 626.65a 
Grate bar, hollow. G. S. Lee . . . . . . . . . . . . . . . . . . . . . . . . . 62ti.6fi'i' 
6rinding machine. E. Mills . . . . . . . . . . . . • . . . • . • . • . . . . •  626.'31; 
Grinding machine. C. H. Norton . . . . . . . . . . . . • . . . . . . .  626,337 
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Hammer. pneumatic. E. C. Meissner • . . . . . . . . . . • . .  626.(97 
HammOCk. C. K. Hann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.610 
Handle. See Bottle band Ie. 
Handle for demijohns. etc.t B. Boley . . . . . . . . . . . . . •  626.407 
Hanger. See Cycle hanger. Hat hnnger. 
Hat, coat. and umbrella rack. L. A. McCord . . . . . . . 626.:"" 
Hat fa.tener. W. J. Hayes. . . . . . . . . . . . . . . . .  .. . . . . .  626.3'!l D:� ����':."ie{Y �il��,§��f��t·.·. '::. '. '::.'. ':.: ' . . : . . .... .. '. '.: ��:11;; 
Hay knife. M. H. Bermes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62G.a2"l 
Heater. See Water heater. 
Heatin� furnace. A. Johnson . . . . . . . . . . . . . . . . . . . . . . .  626-'65 
HeatinJl or roasting furnace. W. H. Roberts . . . . . .  626.6a'.! 
Heddle making machine, I". B. Shust ... r . . . . . . . . . . . .  b'26.571 
Hobby borse. A . C. Peterson . . . . . . . . . . . . . . . . . . . . . . . .  626.297 
Hook. See Checkrein book. Lifting hook. ll��:: g���:������kf:�:���� .�: .�.
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Horse tail hl)lder, G. '!'. Elkins . . . . . . . . . . . . . . . . . . . . . . 626,600 
Horses. device for stopping runaway. A. B. J. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. fi2ti.ZJlj 
Horses' beads. storm or sunshade for, F. C. Horn 626,42' 
Horses' feet. device for treatiull. C. A. �lUl\rt . . . .  G26.3Ia 
Hose bridge. folding and interlOCk,ing. J .  Ureen-

house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.�21 
Household use. combination article for, Mc-

Laugblln .It William .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.55.1 
Hydrocarbon burner. J. E. Bancroft . . . . . . . . . . . . . . .  fi26 • .wa 
Hydrocarbon burner, G. M. Swarthout . . . . . . . . . . . .  626.509 
lce cream mould and measure. }I'. E. Schmits . . . . .  62ti.4t)8 
Ice motor. �'arr & Nyberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  0"26.322 
Indicator. See Railway indicator. 
l��::i�n:l:w
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Insulalor. Carpenter &. '!'onn . . . . . . . . . . . . . . . . . . . . . . . . b'26,aH2 
Ironing board. J. Hovsepian . . . . . . . . . . . . . . . . . . . . . . . .  626,49;{ 
tronlng board. C. H. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . .  0"26.6:l8 
Ironing device. G. A. McLane . . . . . . . . . . . . . . . . . . . . . .  626.3\11 
Jack. G. B. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.001> 
Knife. See Hay knife. 
Ladder and truck. ext.enslon. O. E. Hegstad . . . . . .  626.277 
Ladder lock. extension. K C. Bishop . . . . . . . . . . . . . . . �.264 
Lamp. bicycle. K D. MiddlekautJ . . . . . . . . . . . . . . . . . .  626.627 
Lamp filament and manufacturing same. incan� 

de.cent. 'I'. A . Edl.on . . . . . . . . . . . .  . . . . . . . . . . . . . .  626.460 
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Latcb. M. Duven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.530 
Lead. producln" neutral cbromate of. C. Luckow. 626.331 
Lead . producing peroxide of. C. Luckow . . . . . . . . . .  b'26.330 
Lemon squeezer, E. n. Middlekauff . . . . . . . . . . . . . . . .  626.626 
Letter box. Teevan &; Hoyne . . . . . . . . . . . . . . . . . . . . . . .. 626.251 
]�etter box lock cover. street. C. Bombera-er . . . . . .  (,"26.266 
Life preserver. K. E. Landau . . . . . . . . . . . . . . . . . . . . . . . .  626,283 
Lifter. See Pie plate lifter. 
LiftinJC books. stevedore's. C. M. Tiffany . . . . . . . . . .  626.350 
Liquids from fibrous materials, apparatus for 

separatinF. Uodmer &. Schwarzenbllch . . . . . . . . .  626,523 
Lock. See BICycle lock. Ladder lock. Sa.b lock. 

Seal lock. 
Lock, .1 . W. Haglund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 626.376 
Lock. W. S. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'20.616 
I,ock. B. Pbelps . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62(;.338 to 626.344 
Locomotive enlline. J. E. Roberts . . . . . . . . . . . . . . . . 626,5fitl 
Loom, A. Morell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0"26.499 
Loom. Wever &; See! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.a14 
I,oom. box. H. Talks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.510 
Loom war V Atop motion detector. G. O. Draper . . .  626,412 
Lubricator. H . •  I. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62fi.498 
Lunch box. foldinll. R. Uayby . . . . . . . . . . . . . . . . . . . . . .  626.563 
kI'!.�ff���

t
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You instantly recognize WILLIAMS' 
SHAVING SOAP. It  is impossible to mis
take its thick, creamy, softening lather or its 
delicate, refreshing odor. for there is nothing 
else like it. Undet its soothing inOuence 
shaving becomes a lathery luxury, and a 
fe�ling of intense satisfaction takes pos· 
session of you . 

WILLIAMS' SHAVING SOAPS are used 
hy all first·c1ass harbers, and are for sale aU 
over the world. 

The J. B. Williams Co. , Glaetonbury, Ct. 
Depot.: London, Paril, Dresden, Sydney. 

M AC H I  N E S F O R  R O L L I N C  
SC R E W 

T H R E A DS. 
Any size up t o  I "  diameter. a" 

long. Four sizes of machine •• 
rJr Send Jor Circula .... 

BLAKE & JOHNSON, 
P. O .  Box 7. Waterbury, Con n .  

H IGH GRADE W�R�?r.G MACHINERY § Single Machines or Com
plete Equipments for 

Any Class of Work. 
Your Correspondence is Solleited. 

IT lJIustrated Matter and Prices on 
application. 

�. J .  A. FAY etc. CO. 
1 0- 3 0  J o h n  St . .  CINCINNATI .  O H I O  

CHRISTIANA MACH I N E  COMPANY,  
Christiana. P a  • •  U .  S .  A. E.tal>-

Engineers, Founder8, 
I\�d 

and Machini8t8, 
Manufacturer. ot 

TURBINE WATER WHEELS ,  
adapted to all dntles. 

Power Transmitt ing  Mach i nery. 
Gearing. Rope Wbeels, Friction 
Pulleys. Haoger., etc. pr VatalOf/Ufs on 

Tools for Fino or ROll[U Wort 
Tools that are common and Tool. tbat 
are rare. coslly and cheap 1'00Is. and 
every otber kind of '1'001 nsed In any 
trade you will find de.crlbed and l

I
Iu.

trated In MONTG O M E R Y ' S  TOOL CAT. 
ALOG U E  FOR 1 898.  A bandsome 
book contalnlnll 510 page. and coplou. 
Index. Pocket size �l[4� Incbes. with 
rounded ed�es and stitched covers. 
Every workshop and factory In tbe 
country should have one. Sent by 
malt for 25 cents by 

MONTGOMERY & CO. 101i Fulton Street, New York . 

M I LLI N O  
C U TTE RS� 
of  all style. and sizes for slitting, .Iot
tin", face and .Ide milling, forming. tool 
m

��W:rs
a
�gl:::

a
��i�

c
r�':-�':f';d blades, In. 

terlocked • •  Ingle and In gangs. Reamers, 
Tap" and Dies. 
T H E  PRATT & W H I T N E Y  CO" Hartford , Conn •• U. S, A. 

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

Small as an opera g]U8. More 
powerful tban the large.t neld 
gln.�s. Send for Circulal·s. 

Q U E E N  & CO. 
()pllelll a::::llfclV�:: I"81ru-

I 0 I 0 Chest nut  Street, 
NEW YOR K : 59 �'Iftb Ave. PHILAIH:LPHIA. PA. 

The " 1 898 Patent" Independent Lathe  Chuck 
Docs the heaviest 8S well as 
oru l l lury work. \Vell pro� 
portioned in all parts anu 
extremely stronll. Jaws re
versible in all sizes. Jaw 
steps are ground true in the 
chuck after Jaws have been 
case-hardened. Jaw screw� 
are of large diameter anc 
have a tine pitch threud. 
:��rl,::�

sh
Wb,�

d
c�.i'��

r
��: ��: ·���l:t g£&-

Of
S:�J f�r Vatalolme. S IU N NER 

C H U C K  C O., Church St.,  New Britain, Conn. 

M AC H I N E RY 
N E W  A N D  S E CON D - H A N D ,  

fOR SALE C H E A P .  
Hoisting Engines, Air Compressors, 
Rock Di-tIJs. Crushers, Dump Cur.:l. 
Steam "hovel., Light Locomotive •• Relaying Rail, etc. Send for printed leaft<t Just iSSllt'd. 

WILLIS SHAW , 6 7 8  N . Y. LIfe Bldg . ,  CH ICAG O .  

© 1899 SCIENTIFIC AMERICAN, INC.



ROSE POLYTEC H N I C  I N STITUTE 
A College o f  Englneerinll. Mechanical, Electrical Civil FJnglneerlnlr; Chemical Courses; Architecture. 'Extenstve shops. Modernly equipped laboratories In all departments. �xpenses low. 17th year. For cata10g address 
_. 

___ (_ •. _� 1\1 EES, President, Terre HRute, Ind. 

cc.n 
his priVCllt> 
�c(retru-y flOW lht.jmilbH' _ " "rrmtrr . � . (fvprmrtIrr 
IS so eMily IeArnec) NIb boes such cleM. perfect wor": 

"" .. ', 1111 JrtmitTm-�pt1l1rittr6!o. 
AAT 'ATALO<out. .5ymCU.5e,jV. y.lJ..5..II. 

Cb¢ CYI)¢writ¢r Extbang¢ 
1 � Barclay SI . .  

NEW YORK 1 24 La Sal l e  St . ,  
C H I CA G O  

3 8  Bromfield St. ,  
BOSTON 8 1 7  Wyandotte St . ,  

KANSAS C I T Y ,  M O .  
2 0 9  North 9th St. 

ST. L O U I S ,  M O .  

��:� ·��Ie ����� ters of all make •. 
pr- Send f()7' Cataloaue 

The Yan kee D R I LL G R INDERI' 
b°J;!d�n,.'lI�fz.::r��i1Is

w
l��':'tl t.r�ti 1�:8!':i be set for any size in a few seconds. Gives llny desired Clearanc.e. Ful ly guaranteed. 

. " Can't Grind WrODIr." Catalog free. 
G� T. EAilIES COMPANY, .", 

250 A.ylum Ave., Kalamazoo, Mich. 

NO OVERFLOW ! 
�tl:�:S������a�lll. f��

r
�:��

t
i�g P:�t�� 

when the pan is fitted with die 
Knapp Refrigerator Alarm 

Prt>vents damage to carpets, 800rs, 
ceWngs, o::tc. The rism� water 
mak .. )01 t:lectrical contact which riDr 
bt:l l l�Olltillllously until stopped. Out· tit CUllldllt� (If I attachnumt over pan, !(fe!�{r;.drb::��l�r; 1:1:00� iA���t 
wanted. Knapp �:ledric and NO\·elty 
Co., 1:.15 White Street, New York. 

P L AT I N G . D Y N A M OS .  We  manufacture a full line o f  Plating 
���:�Uo:8�:!We���Y:P���!�� b�.�br;b ��rl ��a��\�u.���t�8�r��:? ;!Sig���· It Our larJler sizes - multipolar machines-are buUt with the same thorou� hness and attention to details tbat characterize the con-,truction of our motors and dynamos. Sewl f()7' Bulletin No. 1M S. THE HOLTZER-CABOT 
ELECTRIC CO .. Boston. (Brookl ine . ,  

MIETZ & WEISS 
KEROSENE  

and GAS Engine 
i��w�?Sl ��g������re:i� reliable. Runs with common 
�'iii��nepat�:��c��, \'J�g-: 
and.s��fo��at�=�H. 
1 2 8· 1 3 2  Mott St. ,  New York.  

THE ELECTRIC HEATER.-A VALU-abJe paper, with working drawing@ of various forms of 
���c��egt��l f��a��r:' �fc����� :l�f!�i�:t�����n�c\r��: 
T I l'IC AMERICAN SUPPLEM ENT 1 1 1 2 . Price 10 cent •. �'or sale by Munn & Co. and all newsdealers. 
S I Y E A R LY F O R  R E P A I R S ! 

It ba. been found tbat It c��s :otr�!: le�':.utht.nO\ls'If� 
lNG ENGrNES in repair. That .peak. well for their superior make and durability, doesn't it ? 1'bere Is no 
more economical or serviceable enalne made for mines. 
�:!�::, t���kSst:::ii. ���� . .  friction and geared hoist 6 
to 100 H. P. Sewlfor nataw�. Weher Gas &; Gaso
lil1e Ea"lne Co .. 402 S.W. Boulevard. Kansas City. Mo. 

j titutifie �mtri,au. 
M:�h�I��ClhA�:ic':.· ���. K�3!ir·. ·. ·.·.·. : . .. : '. : .. : ' . . :�.6:��: �� Mechanical movelUelit.  C. C. Protheroe . . . . . . . . . . .  ti2ti,:·a5 Metal plate shapi llg machine. J. C. �otter . . . . . . . .  626.574 Metal toIbeari llj{ machine, H. B. 'l'cll liallt . . . . . . . . . . .  tj2tj.4� 

�:�:�.w�::JK1�c�i����:�ur\\;ater m·eter: · · · · · · · 62ti,2.� 

Mn�' ps::ep�\��ri�i ll�J��fli: · ·'v·iiidii;ii i · · · · · · · · · · · · ti26,486 
:Mould. See Ice cream mOUld. . 
Mould1n�, ornamenting. lllld graining machine, combmed, C. K Seckford . . . . . . . . . . . . . . . . . . . . . . . .  f�6.30� 
��ro,::ri��:rEreod��lit;�d��� l{�!kl��tor: · · · · ·  . . . . 626.267 
Music box with interchangeable music disks au-tomatic. E_ Rreslauer . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  6'26.482 Musician's wire cutt ing device, C. W. McCarter . . ti2t;,a.:-J4 Nut lock, J. P. Daly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H2ti,27 1 N:ut wrench� M. O. Goodpasture . . . . . . . . . . . . . . . . . . . .  G26.2'18 O�l and maknl� Bame, synthetic Violet, J. Ziegler ti2ti.58;·, 
Slier. grav1ty ce�1ter, W .  W. Nugent . . . . . . . . . . . . . . .  b'2fi,2!H 
ore crusher, J. J4 .  Keyton .. . . . . . . . . . . . . . . . . . . . . . . . . .  H2ti.32fi rjlan, pipe, A. B. Feltlemaker . . . . . . . . . . . . . . . . . . . . . .  G26,415 

g�::�·r��rs��a:t�p��i���r�:: ii: ·��eiStemaker: : : : : : �:�� Overshoe. A. E. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626.29!l Packing case c�sbiOllillg pad, H. J. Mark . . . . . . . . . .  ti2ti.240 Pad. See Mantfold pad. Packing cnse cushioll-ing pad. 
�:g:� g:� �:�g��:: t3. ��eti�lfti : : : : : : : : : : : : : : : : : : : :  ��:� Paper bag maklng machine. W. Carter . . . . . . . . . . . . 62t.i.:U!l Paper feeding machine. Philpott & Briggs . . . . . . . .  626,G.'·n Phar!llaceutical compound and making same, A. 
Ph�l(�::an:���iiiide·r c'abi;;et: E: ·if.· Kin8·ey� : : : : : :  ��:tlit Phutographic burnisher. U. Nebring. . . . . . . . .  . . . .  H26.55.-l Photographic Him rol l ,  ('. Whitney . . . . . . . . .  t)2G.a.�i, fi2ti.:l:;7 �!cture ex.hibitor. coin controJ led, C. 1'. Hunt . . . .  h'2H,425 �;�.PI��� l;:��rpi�. P. Murphy . . . . . . . . . . . . . . . . . . . . .  626,2S'J 

P�pe. See Blowpipe. Tobacco pipe. 

Adlake Camera Photol!raphy i. distinctl'y tbe simplest. easiest, most perfect and lesst expensive 
for all amateurs. Adlakes are best for every person wbo does not wish to do profe •• ional work. New Adlake Booklet teUs you 

all about them. Free for a postal. We will .end Ad· iakes. expre •• paid, anywhere in the United State. upon receipt of price. 
Free with all Adlakes-New Adlake Metal Shutter ;  

Portrait Attacbment : Device for making Panoramic Pic
tUl'e.. New Multiplex Attachment for taking 2 to 4 picture. of .ame object In ditrerent. po.ltron. on one plate, $1 extra. 

'. A 'l l ak Regu la 31.x4t W;th 12 Metal LI�hl· S6 50 1,1 r, 4 , tight Plate Holders, • 

Adlake Regu la  4x5 With 1 2  Metal Light. S I O 00 r, , tit(ht Plate Holll�rs. I 

Adlake Special ,  4x5 , 
WI;��i tl�;�iH�i·dJ��

ht
. S 1 2.00 

Adlake Repeater, 3tx4t, T�:�:I� r�\���·!.\�h:o S5.50 
Adlake Repeater 4x5 Tak." 12 pictn,", With· S8 00 , , out uptmmg the Lux, • 

G l ass Plates Cost Half  the Price of Fi lms.  

The Adams & Westlake Co. , 1 08 Ontario St. , Chicago �;��)j��dc:ni�e��CO';;J�Gl�d�'j: ·t�: ",Viii·t·e : : : : : : : : : : : ��:fl� PI�ton. expansible lubricating. W. Hay . . . . . . . . . . . .  62H,fill "!\Tak..MI of Adlake Rie�·des. X.Ray Cycle OIl Lamps. Adlake An�t�·ltme C�·de PJanter and ferti l izer distributer. combined cot- _���IiIII������������������IiIIIIiIII�������IiIII�����������_ ton 3eed . A. G. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl26.5f)l 
j,::�!�:�'r�i�i�tri)d Ma���t;: attacb·meiii: 'V': Dt)iig: fi

2
G,2'�1 ! 

Pln!:;:·r: etc.: ·composittoi-{ of · �8."t·ier ·  i; ;r · ��Jji: .�-: H2fi.2'lt) i 
P lo:os�sedei- ·aiiacliii-I·e�·t·, · ,ial;g·. j: . t�· . . Beac·Ii : : : :  : : :  ��:i�:\ 1 
��!:ec���t���' ��'�p��)lid��: May: : : : : : : : : : : : : : : : : : : :  :l�;tt� Press. See Baling pres�. ' 
Pre�B for expresstnlit" liquids from solids. L. Bal(-
pri��i�'2· iorm: ·C: ·�i: Bowm·nn·. ·.·. ·. ·. ·.·.·.·. ·.·. ·. ·  .

.. .. ....... .. .. .. �g::tln Printinl! ill colors. machine for, L. Cham bon . . . . . . H2fi.2'iO . PropellinJ! mechanism. boat. F. �chu lt.z . . . . . . . . . .  ti2li,:W . PulverizinJ,! mil l . centrifugal. �;. G. Johnson . . . . . .  fi2fi.42fi . 
���g r::I�I:t.��i�a���I���t;an·isnl: 8ie�r'ri: J': i{: 62fi,21i . -====:==---==---==============::. 
pu����i · appari.tii,;: ·wave · ·po·.;ver: T j;J: · & . . w: 626.652 Ai ' _W· .  ,.� - .B EB. Pun�hh�;r���i)ine: ' 15: ·B: ·siaii-·.· . .. .. .. .. .

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

.
.. .. �:�i . A RaCk. See Clothes rack. Hat, coat. and umbrel la rack. Rail bond. electric. S. H. Hnrri lll!ton . . . . . . .  626.377. 626,378 

�:::��t;t�:�:i��n���11�ii�:�.AK�1��art: : : : : : : : : : : : : : :  :�:�� 
�:H::� ��1t��t.�r1'a�t)�&r�t��jlOW : : : : : : : : : : : : : : : : :  :�:�:�� 
�:n::� t:�a�:��I!iatJicMcr�B�o�:e f�;r: S: H'a�ard nin:�� Rake attachmen�. hay. A. �'. Martin . . . . . . . . . . . . . . .  626,434 Ribbon. mechall1sm for periodical ly dispJacing 
Ro::��b�i'b�e ����riii,l: 'w: 'Coniieiiy: : : : : : : : : : : : : :  ��:�J¥ Roller. See Shade roller. Rolling sheet metaJ cylinders, machine for. 
ROI�n�I��:e� �:l.:'lgridg.; strip'.: machine' for G ' 626,200 

D. Kimberly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . .  : 626.fi17 
���:�� :�:l�:: i:. W��::lii·li;.: : : : : : : : : : : :  . . : : : : : : : : : :  ��:�� Rudder locktnll mechanism. G. H. Doyle, Jr . . . . . .  6'2H.370 �::vh i�i�'di;:�l����bi�le�A?3:�el P·r·tii.t : .' .' : : .' .' : : · : .' :  �8:�i �::.�b���: �� ��k�lg:!n·b�ier : : : : : : :  : : : : : : : : : : : : : : :  ��a:�� Sa.w�, Illsertible tooth for diamond. H. �·or�ter . . .  f12ti.;"1.'i §�:i�:�:.icaec��

nriio�e:�:i��·.· A. ·R·. · Beai : : : : : : : : : :  t�1:� 
���l���r��

i
.d�: kii�er����: : :  : : : : : : : : : : : : : : : :  : : : : : : .  ���:�� 

��:� I���,. �p:fn�OJ�IW.I��itii : .' : : : : : : : : : : : : : : : : : : : : :  ���:�� Separ!l-tor for Jlranular or Uke materials. W. Seu-
Sewi��·��cliii;e: \'i.' Ii.· Sied�ia�·. ·.·.·.·.·.·.·.·.·.·.62G:3ii� U�U:� Sewing machine. H. R. Tracy . . . . . . . . . . . . . . . . . . . . . . .  (i26.470 
�::��� ���b\�'!; :O:oligJder: ·hiit:: .�: ,y: cil�et: 626,316 

Sha��
mroiler · a·nd· ·lock: ·com·bitiiition: i-i: M·.· si·ui-: 

62fi.45fj 

Sha%·COUPliiig: J: C: i:ramp: : : : : : : : . : : : : : : : : :  : : : : : . :  �:� 
����m��Ud!� 'cit: ga�i��e:'Rowiai{d '& H'arri8on : : :  �:�� Shipping ca.e. J. B. Hopper. . . . . . . . . . . . . . . . . . . .  . . .  0"26 •• 25 1 
���S�!��:nfg���.r ��fh�: .�: .�.J���: : : : : : :  : : : : : : : : : : :  �:::r1 1 
�g�rt���t;h�o�: �.oWiiite.:: : : : : : : : : : : : : :  : : : :  : : : :  : :  ���:�1� �i��al%;"�';I����"'i: s: i),;J .... ,;r.: : : : : : : : : : : : : : : : : : :  ��:i� Skirt fastener and supporter. combined, C. M. 
Sm.:?�!:":���p·parat�8·for c·at·ciliiig·wRsi;; ·pr�;du:ct8 

6'26.273 
from lead. silver, or other, W. Sergeant . . . . . . .  626,5t;9 ���� �g!�i��i�: l': �:Uinra�'s'oil:: : :  : . : :  : :  : :  : : : :  : : :  g�:m Spraymg plllnt •. etc., device for, J. H. Taylor . . . .  6"26.4Ii9 Sprinkling device. J. II .  Loomis . . . . . . . . . . . . . . . . . . . . fi26.4fl5 

��c�:r. tsati����'l: ,IJ�nWJ��l;Ve·Jij;�: : : : : : .' .' : : : : : : : : :  �g:� Stand. See Adjustable stand. Chrl.tma. tree stand. ��lower st and. �t:�!ab�ir���y�·�: i�I;����: : � � : :  . . : : : : : : : : :  : : : :  : : :  �§n:��t; Steam pipes for heating dry kilns. U. M. CUll-liffe. . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i21;.� 10 Steering gear, I�. Brow ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2f;.4�� 

I Stone. wire cable for cuttinJ!. L'Hoir & Dehu.m . . .  (i�li.fi21 Store service apparatu8. II. M. \Venver . • • . . . . . . . .  fi2fi.2: 5 Stove attachment, D. Y. Bruneau . . . . . . . . . . . . . . . . . . 62G,48t) Su�ar from beets. manufacturing �ratlulated, 

Mannfactory Estahlished 1 ,.61. LEAD PENCn.S, (10LORtr.D PENCILS, !!LATE PENCI I.S, WRITING SLATES. S'I'EIlJL PENS, GOLD PENS, INKS, PENf'IL CASES IN S I L V E R  ANI) I N  GO LD, STA'l'IONlLRS' RUBBER GOODS, llULERS, COLORS AND ARTIS'l'S' MATERIALS. 
78 Reade Street , New York, N .  Y. 

Mannfactory Estahlished 1,.61. 

�::!:��nB!A����:3��1:!1 �trG�b�r:rl Yc�� £�1.: 
So. Peter and Lafayette Su., New Orleans, L!I.. 

WELL DRILLING 
lachines 

Over 70 .izes and .tyles. for drilling .elther deep or 
shallow well. In any kind of soli l 'r rock. Mount<'d on wheels or on sUIs. With engines orhol'Rf" powers. Strong, simpJe and durable. Any mechanic can operate them easily. Send for catalog. WILLIAMS BROS., Ithaca, N. Y. 

Swi�C�;aS�: ::tY:;a·y ·8�·itch: · · · · · · · · · · · · · · · · · · · · · · · 62ti.292 

Switch card receiver. T •. G. Given . . . . . . . . . . . . . . . . . .  626,53-1 M O RAN FLEX IBLE  JO INT SWItches. automatic gravIty lock for, J .  G. Soren. r. St A' L' id 
Tabsl�lie�: cilim·pi�g de�i·ce · ·W· ·ii ·McLea� · · · · · · · · ·  :�.� Mad:fn aIY"8�es t�r srind !�;. de�ired 
'I:alr, dry Irood., O. Seyd . . . : . . .  : . . : . . . . . . . . . .  : : : : : : : : :  1i2f!:��� M��:�·FI:x ibi�'U�;�e1�'f�t ��

e 
\��'d 

�:�gtt·;Il�Pe��
o�i;i i,ppiii.nce: · j: 'i':Mcci,liougti : :  ��:� 147 'l'hlrd >ltreet, LOUISVILLE: Ky. 

I ACETYLENE GAS AND CARBIDE OF Calclum.-All about the new lIlumlnaut, It. qualltle., : chemistry, pressure of liquefaction, its probable future, 
i experiment!! perfOlmed with It. A most valuabJe series of articles, gJvin� in complete form the partICulars of ���8 :��bJ�::Or�e::�I��f��::�:a���:����8���bJdi� 

tlCIENTIFIC AMERICAN SUPPLEMENT No.. 99N. 
1 0!).j . ] 00',. 1 0 1 �, 1 0 1 4. 1 0 1 �, 1 0 1 6, 1 02�. 
1 0 .1 � .  I 0 3S. I O;}' .  1 064. 1 0,. 1 ,  1 I"�. ] 08'01, 
1 0S3, 1 084, 1 08:\,  1 0Nti. 1 1 04 . 1 1 �4. 1 1 :J�, 
1 1 49 a.nd 1 1  � O .  Price 10 cents each, by mall, from tbl. office, bDd a.ll newsdealers. 

EXCHANGE. 
50% Saved on a l l  makes of Cameras 

an�'fua:c'ltua�:r�: �:m��Z!�� .. �:�J�:� 
Large 8ssortment a.lways on band. 

Deve�, Printing, etc. Photo .upplle. of every de.cription 
at lowest p1"ices. 

or Send 2<. stamp for bargain 
list. Addre.s 

N. Y. CAMERA EXCHANGE.  43 Fu lton St . ,  NEW Y O R K  

" WOLV E R I N E "  
GAS & GASOL INE  ENG INES  

STATIONARY A N D  MAR I N E .  
The " WoJverine " i s  the  only reversible marine �a.� engine on the market. It is the Iip;btest engine for ltH power. Requires no licensed engineer. Ab.olutely safe. Manufactured by 

WOLVER I N E  MOTOR WORKS, 
2 H uron St.. G rand Rapids. Mich. 

�:l��t�n�:t.C:iri:r&'Kre�I:�:.J:.���le�.�� : : : : : : : : : : :  zi\:�; --------------------------------------------'reJ�h�n\[::!����y�UXiharY electric alarm for. 
62f a82 �i.' . . · "1 '· Burst Wat&r PI· ,,&S a Cbl·ng I\{ tb& Past 1'elepbone .y.tem. w: 'j): Gh·arkY:::::::::::.626.462: 626:463 ' "I''' y "  

Tel�f���:8��r��.i�. �.��. ���.������ . �.�� . ��i.��.i�.�: 626.624 .-W�� .;fl . . --: . ig� ����a��:y:t�:
a
t:

r t��e�n'� 8���
r
;.t��� �,!;:!�fuH� �:e�e:n�: �ge8Ua��o

e
;: 

�&?lfi�o���l�:'·3.·�iIT'�:����l� : : : : : : : : : : : : : :  : : : :  : : :  �:� 'i Ing and costly bursting of water l"peM. It has solved a great economic problem. 
'I'h ' l I r L G M 62 548 Thts dm,ble.-slope cames tM Hllrhly endor.ed by Architect., En�rneer. and Municipal Officials. No new hou.e 
Th:n fr�� ��it. Ream:r��.r: : : : : : : : : : : . : : : : : : : : : : : � : :  6�:564 expanding ice to slide into :���: �{i�

I
r:\,.16���:�f���:��sti�

:r�fA' :::s��. house owners should avail them-
Thyroid extract and making same, �. Haumann. . 626,648 the air-dome, takina Ow 
TIe. Spe Railway tie. strain of tlte p'pe. The a::r- Sewl for lUmtrated Booklet, giv1m4 fuU explanation and du.count. Tire bolt wrench, 'I'. E. Stockford . . . . . . . . . . . . . . . . . . 626.4411 air-CWlhwn also prevents THE PNEUMATIC DOME MANUFACTURING COMPAN Y, 
���:s�or���' to·rCinSS���i��fvayve· ·8temS· ·ii i · Plie·u� 6',W,505 ;;���:::�Ii;gr��Ope;,�r8� :JOl E Street, Northwest, Washin"ton, D. C. 

IDatic, A. Whisler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi26 •• 182 Tobacco pipe. �'. L. Shunk . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2H,.)70 'l'obacco setter. band. C. G. Hia-Rins . . . . . . . . . . . . . . . . ti26.til4 Tool. combination. D. M. Humiston . . . . . . . . . . . . . . . .  fi2Ii.:l81 ��6�� ���uf!�f�� �!�����I���iI�A����.�.���: : : : : :  �k��� , 'rorch, si�nahn�. C. K Masten . . . . . . . . . . . . . . . . . . . . . .  fi2H.241 : Transom lifter. W. T. Adams . . . . . . . . . . . . . . . . . . . . . . 6'26,21:1 Tray and portabJe tray shelf, convertibJe. L. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62fi.fi41 
:f.����: ��n£·J4�·J��r::6t;: : : : :  : : : : : : : :  : : : :  : : : :  : : : : : : :  �:i:;t1� 'rypewriter platen. T. R. Nolan . . . . . . . . . . . . . . . . . . . . .  fi2Ij,5t>ti ; 
���::�:�:�: �ri�� :�:·a�t��·h�:��c�: ·Cooper: : : : :�;i:� I Underwai!'lt . L. ��. Hacherel le . . . . . . . . . . . . . . . . . . . . . .  626.422 I Valve, G. �'. Godley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6llH.420 
r,:l�:'a�d �u:�w:lv:ern·or: reducing: :j:L: clia:p� 626,550 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . .  62fl,il�14 Valve, boiler check. A. W. Ca.h . . . . . . . . . . . . . . . . . . . .  626.;!1:1 Valve, dry .ervlce, Gray & Cox . . . . . . . . . . . . . . . . . . . . .  626.1;;4 

GOLD, SI LVER, N ICKELAND METAL PLATINGi 

Valve gear for slide valve., S. W. Wllkln.on . . . . . .  626.201 I Valve. triple, J. H. �·arrell . . . . . . . . . . . . . . . . . . . . . . . . . 621;,1101 • !!�p.!iI!1!1.It1'!.]Q�!2�!!!.'.i.!.clL!.<i:�1,IIIlI!.t,e. 
�:Pg� g���f�g �e��::���s�t��gk?t1��.�. ������.� : : :  �:� 
V e� �cle. C. H. Barrow� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  626,587 VehICle. manually propelled, J. S. Lamar .. . . . . . . . .  626.620 
Veh icle . •  elf propelled. 1':. J. Pennington .. . . . . . . . . 626.294 VehIcle wheel, C. D. Cannon . . . . . . . . . . . . . . . . . . . . . . . .  626,591 

(Continued on pa,ue MIl 

© 1899 SCIENTIFIC AMERICAN, INC.



J U ST P U B L I S H E D .  

Mechanical Movements 
POW E R S ,  D EVI CES AND APPLIAN CES. 

By GARDNER D.  HISCOX, M. E. 
Author of ., Gas, Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

1649 Illustrations, 
PRICE, $3.00. 

A dictionary of Mechanical Movements, Powers, De-
:���s. :��t� �.�II:r.iC:Sn:�t��� �����:t�i�re� atri�c�:�r�: mechani cal movements, devicesl and appliances, coverin,ll nearly the whole range of t oe practical and inventive flelll, for the use of Mechanics. Inventors, Engineer8, Drau�btsmeu. and all others interested in any way in mecllahics. -SEC'I'lONS.-

1 .  IlIechanical Powers.-Wel ... hts, Revolutlou of 
�. T:��C:lrii���::r�t lpe:::r:�1���8:���l:: ::fc-Unn Gear. Spur. Bevel, and Screw Gear, etc. 3. llIeasurelnellt of Po,,'er.-8peed. Pressure, Weight. Numbers Quantities. and Appliances. 4. St���g'r:les��:r::s��:V:.�� G::r�Pa��fie' ���o� Hear, Governors and Engine Devices. Rotary Engines, Oscillating Engines. :I. Steam Appliances. - Injectors, St�am Pumps, 
6. Mc.,ii��nF!����a����la��a�nO�i�a�E:iKines. -Valve (;ear and Appliances, Connecting Rods and Heads. 7'. Hydraulic Power aud Device". Water 

;ruh:;��. J�������u�g:.e�i�tion!�W�le�t��l:: Ejectors, \-Vater Rams, Meter8. Indicators, Pressure Regulators, Valves, Pipe Joints. (4'ilters, etc. 
s. ���s,P&�::"s.1.�rl����::;��� �o������'ed ��l� 
9. E���I;i:l��:e::��aJJ*;��ir;.�c����.P!��8D:;:� tors, Motors', 'Viring, ControHing and Measur� tng, Lighting. Electric Furnaces. Fans, Search Light and F.lectric A ppliances. 

1 0 .  Navi ... ation and Roads. - Vessels, Salls, Rope 
:rid°YtOr.:�,�:h%?:s�l�i���P<3�iii�g��,a,�:ig;�ree:, Bi cycles, and Motor AdJuncts. 1 t. Geal'ing.-Racks and Pmions, Spiral, Elliptical, and Worm Gellr Di1ferentia1 and Stop Motion ����', ,�����!a����i and Planetary Trains, ,. Fergu� 

12. Motion and Devices Controllinll' Illotion. -Ratchets and Pawlsy Cams, Cranks. lntermit-\?:r�atl� �tro:nk�ott?rirve��ye�ha�rl��up)rnn,;:: 
1 3. H<;'V.;'ls:�I'�;,l�� Clock and Watch M('vements and Devices. 14. IlIiuiull'. - Quarryln"" \'entilatlon. HOisting, Cunveying-, Pulverizing, Separating, Roasting, Excavating. and Dredgtng. l�. Mill and Factory Appliances.-Han ... ers, Shaft Bearings, Ball Beari�s, Steps, Couplings, Uni-

i;�r::;, a��o�le���,s, °s'tr��ST�����,esH�rsl�? Machlne�, 1'extile �Pliances, etc. 1 8. C����U��iJ»uI)ft:dpUln���e�a�k¥�XiM:o�:.st��fe Driving, Dump:ull c 'ars. Stone Grips, Derricks, Conveyor, 'I'imher SpHcinJ{, Roof and Bridge 'I'russes, SU!ilpension Bridges. 1". DraughtiuK Devices. -- Parallel Rules, Curve Delineators, Trammels, Ellipsographs, Panto� 
1 8. Ji���I"ae!�ous Devices. - Animal Power, Sheep Shears Movements and Devicos. Eleva� tors\, Cranes, Sewing, Typewriting, and Printing 

��::�l�ires. �!�!�tR:�,iC��s,T(f:SkSFu�!�::: Acetylene Generators. Gasoline Mantel Lamps, Fire Arms. etc. 
•• * Copies prepaid to any address on receIpt of price. 

e::r Send jor Descriptit'e Circular. 
M U N N  Ie. C O . ,  P u bl ishers, 

SCIENTIFIC AMERICAN OFFICE, 
3 6 1  B R O A D W AY , N EW Y O R K .  

Roper's New Engineer's Handy-Book 
f o r  STEAM E N G I N E E R S  a n d  ELECTRICIANS.  

Thoroughly revised, rewr itten and much enlarJ{ed by EUWIN !t. KELLER. M.E . •  and � 'LA YTON W. PIKE, B.S., Ex-President of the Electrical Section of tbe }'ranklin Institute. Emoracing aH the recent improvements in the Steam ir.ngine and giving full instructions for the 
CARE and MA NAG E M E N T  of an E L ECTR I CA L  PLANT . .Nearly 900 pa�es. :i25 iJlustrattons, over 700 main subjects. �2 tables, and 645 questions most likely to be asked when under examination before heing licensed as an engineer. Full leatlJer, gilt edl!'es,_pocketbook style. $3.�O. DA VID IlIcKAY, Publisher, 

Send for Circular. 1022 Market St., Philadelphia, Pa. 
CUF F"S El:ElLD with the Improved Wash_ burne Patent Cnll' Hold-ijers can be placed just where you want them ; will never S lip lJUt may be Inst!lntly releasea. Drawers Supporters, easl lii adjusted or taken 01f-

i�Z��:�s� f�; ��lei�. 'i�I! � pair. ItT Catalogut sllOtVi'1l{J � � th�Sf' and ot1u>r n01'clties, free. 
American Ring  Co .. Box P. Wate rbury. C o n n .  

ACETYLEN E APPARATUS Acetylene number o f  the SCJ };�T I FIC AMERICA " SuP. 
PLl!:lU �NT, describing. with full illustrations, the most �����;;:�:r�� o:c���:n���e ::� fa°:::�<J���Na::�� 1'he J!as as made for and used by the microscopist and student i its use in the magic lantern. 'l'he new French table lamp making its own acetylene. Contained in SCIENTIFIC A"�RrcAN SUPPLEMENT, No. lO�7'. Price 10 cents prepaid by mail. For other numerous 
6�lg:��ee!,�e�U��I��Se��bJ:��I�:;:,f::Jt°rr�� ���:n� address. MUNN & Co., 361. Bruadway New York. 

... ,. . ,  ' "  ... . .. _ . . .. _ '  .. 1--:,·;:�ioOo SALARil : I."" Made selling BEVEBIOGE'S Sanitary :1 Steam Cooker. Dist i l l s  the water.  purifies I . ' the cooking. Nu burn ing. no odor. Saves labur , an d  fuel. fits any stove. Good pay to f 
I '� ngents. 2.385 sold in one town. \-Vrite ( B o x 963 )  

IIOME Mfg. Co . •  BALTIMORE, M D. 
-... -... _ •• _ ... .-.. -ttt-ttt_ 

Automobiles, • 
1'he ElclENT n 'lC A>lER ICAN for May 13, 1899, Is devoted mainly to HlustrationM and detai led descriptions of various types of horseless veb icleo. This issue also contains an article on the mechan. lcs of the bicycle and detailed drawings of an automobile tricycle. Price 10 cents. The followlnllt copies of tbe SCI EN1'H'IC A>lER

ICAN �UPPLEMENT give many details, of Automobiles of dilTerent types, with many Illustrations of the vehicles, moto1'8, bOilers, etc. The series make a very valuable treatise on tbe subject. Tbe numbers are : 132, \119, 993, 1053, 1054, 1055, 11l56, 10M, 
1058, 1059, 1075. 1078, 11m, 1�, Iffi3, 1099, 1100, 1113, 
1122, 1178, 1195, 1199. 1206, 1210. Price 10 cents each. 
by mail. For sale by all newsdealers or address 

MUNN & CO. , Publishers, 
361 Broadway, New York. 

I,ieutifi' jmeritlUi. 
Vehicle wheel, W. C. Jones .. . . . . . . . . . . . . . . . . . . . . . . . . b'26,428 Vehicles. device for steering motor driven, K .J . Pennington .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  ti2H,�Mi Vertical engine, W. E. Crane. . .  . . . . . . . . . . . . . . . . . . . .  62ti,:liiS V ise. E. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti26.42i Wagon body angle iron attachment, O. Johnson .. 626.2atj WaJlon brake, M. E. Sarvis . . . . . . . . . . . . . . . . . . . . . . . . . . b'2ti,504 Waistband fastener. C. H. Muehler. . . . . . . . . . . . . . . b'2ti.:�lJ Warplllg machine. Ii'. I ... Atherton . . . . . . . . . . . . . . . . . .  ti26,47� WasbinJi( Dlachlue, R. H. Scroggins, . . . . . . . . . . . . .  62ti,t:a6 Water closet, L. H. Wil liams .. . . . . . . . . . . . . . . . . . . . . . 626,1i45 Water closet flushing device, D. O. Seaman . . . . . . . 626,3iti Water column, W. S. Ell iott . . . . . . . . . . . . . . . . . . . . . . . .  62ti.2"ltj 'V ater heater, G. P. Brilltnall . . . . . . . . . . . . . . . . . . . . . . b'2ti,454 Water rueter, G. H. Bassett . . . . . . . . . 626.518, 626.5H1, 62f).641 Water wheel. R. H. Kummer . . . . . . . . . . . . . . . . . . . . . . . . ti2ti.tH9 Weather strip, P. L. Hedber .... . . . . . . . . . . . . . . . . . . . . . 0'26,491 \VeldinJl, apparatus for holding carbons for elec-tric, G. W. De 'rullzelmann . . . . . . . . . . . . . . . . . . . . . .  fi2ti.:-!52 Wheel. See Bicycle wheel. Car wbeel. �'ifth wbeel. Metal wheel. Vehicle wlJeel. Water wbeel. Whip socket. J. II. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . fi2fj.f�)l Winder, bobbin, D. G. Baker . . . . . . . . . . . . . . . . . . . . . . . .  ti2ti.40:-l \Vindmill, O. Olsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti2H.5.W Window, J. C. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi2ti,fil5 Wire Ilate. C. C. Korns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li26.;)4;") \-V ire spliCing tool, S. Ii'. Nicolai . .  . . . . . . . . . . . . . . . . . .  t)2Ii.4:lS 'Vood. imprellnatin�, ��. lIasselmann . . . . . . . . . .  , . . .  62H,5aS \Vrench. �ee Nut wrench. Pipe wrencli. Tire bolt wrench. Wrench attachment for combinution tool�, A .  Metz ... er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'2ti,285 \Vringer. See MQP wrmger. 

DESI GNS. 
Ash receiver or similar article, D. McMil lan . . . . . . . .  oo.ooli Badge, ,I. 'f. Bailey . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  3O.�:11 Badllte. 11. K Oyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l(1.!!:l2 Raudage. Sllspensor. K A. K Meyer . . . . . . . . . . . . . . . . :-«U},:)2 Bicycle frame. 1-1 .  H. Baker • .  Jr . . . . . . . . . . . . . . . . . . . . . .  3O.!l7U Bicycle frame. Crowther &. Timm 0 • • • • • • • • • • • • • • • • • •  ilJ.!�;H Bicycle handle bar. C. 11. Metz . . . . . . . . . . . . . . . . . . . . . . .  :-JO.Hil Box blank. paper. n. Hestoll . . . . . . . . . . . . . . . . . 30.944, :{).945 Box lid clasp, L. Ulesterweg . . . . . . . . . . . . . . . . . . .  " . . . . 30.947 Button hooks. etc .. handle for, Crees & Court . . . . . . aO.9a;, Car seat stalld. A. M. Kittredge . . . . . . . . . . . . . . . . . . . . . :-«I.�l.W Casket cover. C. M. Drennan . ,  . . . . . . . . . . . . . . . . . . . . . . . ;{().9(io") CIRSP member, Lewis &, Mixer . . . . . . . . . . . . . . . . 30.948. :{(JJ�"9 Clip. paper. G. P. Farmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O.94f) Clock dial. M. M. Gillum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ao.9:{7 Communion cup fl i ler. K 'V. Ryan . . . . . . . . . . . . . . . . . . :-IO.g;�;,,) Counter wall flxture, W. C. Hus� . . . . . . . . . . . . . . . . . . . . :-«J.9fifl Cream separntor bottom. C. Ii�. Hawkins . . . . . . . . . . . .  :-«).�i2 ��nvelop blank. It. A. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . :1O,94a Exercisinll macbine terminal Illember, }I�. R. Goodridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :-\O.!li2 Eyeglass CRse. H. E. Guyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  au.mw Fabric. plaited. G. H. 1'aylor . . . . . . . . . . . . . . . . . . . . . . . . .  aU.mo4 Fence post, J. W. Brooks . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  SO.9a9 Hinge, W. 1'aylor .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�.9;",.. HinlZe /Zllard arm , J. H. Pineo. . . . . . . . . . . . . 0 . . . . . .  :--lO.95:1 Hook for waistband fastenmj.!"s, W. 1. Everson . . . . ;-IO,!I50 Horseshoe, D. Howe . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a U.9iiti Hose nozzle. E. Cliff. . . .  . . . . . . . . . . .  . . .  . . . .  . . . . . . . . . . . .  :{(),95fi Lamp body. P. C. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l(1.(>I\ I.amp hanlZer. incandescent. H.  N. Qualey . . . . . . . . .  aO.!l42 Nut lock wasber, Cbapman & Gelatt . . . . . . . . . . . . . . . .  :�I.!!55 R.i1. J . P. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�1.95S Sad iron cross bar, O. W. Sabold . . . . . . . . . . . . . . . . . . . . !l(1.91i1 t;;cale, F. 'l'aylor .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :10.938, OO,!l;�1 Scale frame. J. W. Culmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lO,(>In �ole. shoe. C. H. Wiley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :'().!Ij:� Stove, heatin/Z. E. H. Huenefeld . . . . . . . . . . . . . . . . . . .  30.!lti:{ SurJlical instruments, suction cup for, Ji�. D. Saint Cyr, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :«1.9,,\ Vehicle motor casing-, H. S. Baldwin . . . . . . . . . . . . . . . . :IO,Ht)8 Wheel. H. C. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :«U*i, Window li ... ht, C. N. Schmitt . . . . . . . . . . . . . . . . . . . . . . . .  30.91" 

TRAD E MARKS. 
Accordions. Lyon & Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,O1:! Ammunition. certain named, Peters Cartridg-e Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :13.0":! Anti�eptics. C. Prevet & Cie .. . . . . . . . . . . . . . . . . . . . . . . . .  33,04ti Antiseptics and disinfectants, La Societe Chim-ique des Vsiues du Rhone. Ancienllement Gil-lard. P. Monnet et Cartier . . . . . . . . . . . . . . . . . . . . . . . .  3.1.047 Bukin ... powder. J.  P. Dieter Company . . . . . . . . . . . . . . :,�,o;ltl Bearings for vehicle wheels, roller, J. R. Richard-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�1.();'>I Boots and shoes. Witte & ['amler . . . . . . . . . . . . . . . . . . aa,O'20 Bronces. brocades, and brollce color8. }I;iermann 

& 'l'abor . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . .  33,O"l;'; to  a,'l02;. Candies, . M. 8. Cutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aa,();U Canll(!d and preserved floods and food condi-ments. certain. Erie Preserving Company . . . . . .  3.-'l,O:�j Carpet sweepers. Grand Rapids School Ii'urniture Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.{).;;-; Cereals. certain named. Texas Star �-lot1r Mills . . . .  33,044 Cigars, cheroots. stollies, and cigarettes. L. A. Scbae!fer & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1,021i ('oft'ee. roasted, Oliver-F"innie Grocer Company . . . aa.O:l:� Cotton fabrics, Bernheimer & Walter . . . . . . . . . . . . . . aa,O'l2 Electricity from the human system, instrument for removing, J .  W. Shryock . . . . . . . . . . . . . . . . . . . . . 3:1,051 �'Iour, meal, and peanut .. , W. A. Wbitehead & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1.0J:1 �'Iour, self raising, Sleepy Eye M iIlinllt Company . .  33,039 �'Iour, wheat, Donmeyer, Gardner & comM,&'O: 3a.041 �'Iour, wheat, J. G. White & Company . . . . . . . . . . . . .  :��.042 Groceries, certain named. �. Hamlll Company . . . . .  :-CUlai Barns, Ii'. P. Garrettson & Company . . . . . . . . . . . . . . . . . aa.o:-w Pen. steel, Ormiston & Glass . . . . . . . . . . . . . . . . . . . . . . . . .  :';;{,014 Perfu meso toilet waters. and colognes, Ladd & 
COmll,. ,  . . . . .  , . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1,027 Phonographs and phonographic supplies, NatIOIlal Phonograph Company . . . . . . . . . . . . . . . . . . . . . . . . . . . a;{.015 PhotographiC developers. J. Hautf & Company. Gesel1schaft mit BeschI'ankter Haftunlr!. 

:13.Clti. 33,01, Plasters for corns and bunions. Probus Remedy Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.�.049 Salves and ointments. H. It. Gault . . . . . . . . . . . . . . . . . .  HH.U4S Sensitizing material, Hul ler-Kemper Conlvany . . . .  a3,OlS Sheet metal alld articles manufactured there-from . nickelized, American Nickeloid Com-
Sho�:�radiesj: K·ri'ppe·lid·orf:jjiit'maiill· C·()inj;any:.·, �1:��� Soup stocks and flour made from cooked grain or seeds. McMorran & Company . . . . .  , . . . . . . . . . . . . . .  aa,Q;{5 Sulphur for use in baths. preparations for produc-tion of mascent, Bal lard & Herman . . . . . . . . . . . . .  33.050 'l'ea. cotfee, and cocoa, Peek. Frean & Company . . . aa.OO2 'I'ea. herb, J.  CaldwelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:1.045 Toilet preparations, certain named, Ladd & Cotlin ila.028 1'wine. Portland CordaJ{e Company . . . . . . . . . . . . . . , . . 33,021 Umbrel la handles, composition for, United States Choemico-Wood Company . . . . . • • . . . . . . . . . . . . . . . . . .  :13,030 Wash\llg lIuid, H. Blum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:1,029 

LA BELS. 
. .  Adirondack Green." for chrome green in oil. Cawley. Clark & Company . . . . . . . . . . . . . . . . . . . . . . . . . 6.952 . . Aunt l£dith's Liniment," for a liniment, E. A. Davis . . . . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,959 .. Benedict." for chzars. cherootl'l, and cigarettes, 

L. A. ScbaelTer & Company . . . . . . . . . . . . . . . . . . . . . . . 6.948 . . Burnham's Cream Custard." for a food prepara-tion . E. S. Burnham Company . . . . . . . . . .  , . . . . .  _ . . , 6,9.10 
U Dr. Bailey's Catarrh Cure," for a catarrh cure, Bailey Remedy Company . . . . . . . . . . . . . . . . . . . . . . . . . . 6,954 
• •  Dr. Bean's Guaranteed rt'oothache Cure." fol' a medical compound, W. G. Bean & Company . . . .  6,956 .. Dr. Robinson's Vegetable Compound Vita-Vin," for a medical compound. E. P. Robinson . . . . . . . .  (i,!J,i'j 
•• }4�ace1il le." for a face cream. W. H. Lotz . . . . . . . . . .  6,H·";-
•• Gobel's Rose Bud Gum," for chewinj.!" gum, ,V. 

II. (;ohel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.949 .. Khasan's & Itosenweig's }4�mulsio Hypopbo�phatis Creosoti Comp." for a medical com-pound, Khasan & Rosensweill . . . . . . . . . . . . . . . . . . . .  6.958 
.. I�. A. W. Headache Cure," for a medicine. H. H. Suhzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �j.95.j " Sure Death." for insect pRste. C. V. Eckert . .  , . . . .  ti,960 . . Tiger Brand." for Portland cement, Castalia Portland Cement Company .. . . . . . . . . . . . . . . . .  , . . . . .  6,9a;� .. Urban and Suburbnn Mixed Paint," for mixed paint, Cawley, Clark & Company . . . . . . . . . . . . . . . . . .  6,951 

PRINTS. 
.. Eddy Valves." for valves, Mobawk & Hudson Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144-. . The Gait that Sets the Pace,'· for valves, Mohawk 

& Hudson Manufacturing Company . . . . . . . . . . . . . . .  145 

A printed copy of the specification and drawinll of any patent in the forelloinll list. or any patent in print i�sue<1 since 186:l. will be furnished from this office for 10 cents. In ordering- please state the name anrl number of the patent desired, and remit to Munn & Co., 361 Broadway, New York. Special rates will be given where a large num ber of copies are desired at one time. Canadian patents may now be obt.nined by the inventors for any of the inventions named in the fore· going- list, provided they are simple. at a cost of '40 each. (f complicated th� cost win be a little more. }i�or fun instructions address Munn &. Co., 361 Broadway, New York. Other fore�n patent.a mar al80 be obtained. 

Sanitary Water Cooler 
CONNECTED WITH CITY WATER PIPES. Water does not come in contRct with ice or outside air. thns keepinll' it pnre and free from contamination. Designed for Private Dining Rooms Stores, Hotels Offices Rps. taurant� Factortefl, Schools, Public InstitUtions, Streets, l'.arko, 

��tc::Is d����er.°uses and everywhere where pure, cold drinkill:� 
COLO WATER CAN BE DRAWN CONTI N U O U SLY.  We placed one in Senate 'Ving of the Capitol at Washington i .  1896. Read the following letter from the Cblef Engineer : . 

SIRS :-It gives me pl�asure to - bear unquaJtfied testimony in up· 
Eroval of the BARRON WATER COOI�ER, one of the largp-st of Whldl 
ti:e�erf I�n a�:y�n r!��y S:��t:a���'l�J ��':i �i�a.ie�i!��f��I�(��; for Itself over and over comparatively in saving of ice. Very respectfully, 'I'HOS. A. JON ES, Chief Engineer, Senate Wing, U. S. Capltul. 

SAVES F U L L Y  O N E - H A L F  T H E  I C E .  
r:r- Send. jfbr Circular and Price Li.'Jt. 

T H E B A R R O N  COO L E R  CO. ,  PAL MYRA, N . Y. ,  U . S . A. 

50 Y E A R S '  
E X P E R I E N C E  

PATENTS 
TRADE M A R K S  

DESIGNS COPY RIG HTS cle. Anyone �el ldi llg a �ketch and description may qu icli- iy ascertain our opinion free whether an i l lvennion lS probably  patentable. Communicntic illS �trict iy conl1delltinl. Hancibtu)k on l1atents sent free. Oldest agency for securi l l� rllltfl l l tS. Pateuts taken throuJZh Munn & Co. receive 
special notj,ce. without char�e, in the 
Sci¢ntific Jfm¢rican. A handsomely i J iustrated weekly. Lar.llest circulation of any �cielltiflc journal. 'I'erms. $3 a year : four months. $1. Sold by all newsdenlers. MUNN & CO.36 1 Broadway, New York 
.Branch Office. 625 F St.. Washin"ton, D. C. 

C L U TC H  P U L L E Y S .  ROAD M OT O R  ENG I N E S . W H E ELS & T I R E S. 
EXPER I M E NTAL AUTO- CAR W O R K  

S ' NC LA ' R- SCOTT GO B A LT I M O R E , M D. 

EVERYBODY HAS S O M ETH I N G  TO M E N D  

M E N D S A L L  
Mends everythiug--china, glass, marble, bric-a-hrll(�, ett�. Re
(! u i reM IlO hrU!lh. Colorless, odorlegg, nnd wil l stalld hot water. 
saAfl)'�'X�!H "�_rN.j!�I; i�l

ce��;r1 t�:�·· and IOt·alit:;. Uood 
&g"ellts ellU make hlg mOlley. "\\-'rite us a.bout your lot·ality. G E M  C H E M I C A L  C O., 

N o. H !'. lIowurd Street, BA]�TI M. O R ":, M U. 

P R O POSALS.  
SEALED PROPOSALS WILL B E  REI 'EI VED AT the Office of Lighthouse E�iI1eer, Tompkinsville. N. 
{or ��::�i��i�ii�c..�eM��o��:he ord��a���r��.enh�foer��: tion furnhhed on application t.o Lieut. Col. D. P. HEAP, Corps 01 Engineers, U. S. A. 

M 0 D E La for inventors. Estab. 1867. Catalogue. J. C. SEYL, 181 Madison St , Chicago. 
A N N  ARBOR MFG.  CO.  An�.!;,;�:,� .. re���d Speclalt!es to Manufacture. COrTe.'P01Idence Solicited. 

I CE !lu�C�m:�\ ��!\:'rn:::,inl1sH:Vi!f.t;" Mt'G. CO., 899 Clinton Street, Milwaukee. Wis. 

ACETYLENEP£ALERS' H A N D BO O K  Information net. 4 2  pp. 1 0  cts. F.CORTEZWILSON & CO. ,Chicago 

'��� lT Y PE. W H EELS.  MODELl LEXPERIMENTAL WOAK_IMALLIMCHINm _t!QVE\.TI!S . ETC. NEW ":OIt aTENeIL WORKI 100 NA.AU 8! N."Y. 

TURB I NES lIT' Send for Circu lar "111." 
JAS. L E F F I; L  &< C O .  fSprillKfielCl. OhIO, U. S. A • 

W A N  T E D  l���·e�c.lnc�a�st a::;��nfIPci'i wrought pipe. The Winnsb(,ro Bank, Winnsboro, S. C. 

E ST I M AT E S WA N T E D  

PATENT RIGHTS FOR DISPOSAL. A United States Patent Issued December ID, 1&98, also a Canadian Patent Issued Marcb 13, 189!J, for Treble Sluice 
l!�::s ba�d� B�d�e:i:�r :h�Wyngo�ff ��i��i:��d�C::y a�� 

I required. Drawings with specificat ions will be forwarded on application to H. Hickmnn, Weald Park, Brentwood, Jo:ulI'laud, tbe Patentee. 

B EST B I CYC L E  B RA K E� 
N! cl��'!}:i ':;��til::twl':��t::'iitr�fiiJ;�����I::a ';�':::��� 

TH E TREBERT B R AKE i s  composed o f  a friction disk secured to the hub of rear wheel. a clutch on the disk snd a c'utch on the rear sprocket wheel. Both clutcht:!s have inclined surfaces upon which balls ron. When the bike chain is pulled fnrward. the bans also move forward and ride up their incline. Back pressure to pedals produces reverse motion. }I'ree booklet of particulars. 
�a�eOnlY Trebert Automatic Coaster and Brake Co.  SY����SE, 

Plaanina tIle Jew Bome 
Anyone contemplating the building of a new home will lind the 
Bui ld ing Edition of the Scientific American 
of peculiar and absorbing Interest. Tbls beautiful publication Is  issued mOlJthly, and contains practical articles and sugl1estions on modern . house building, together wiMl a series of splendid 
K��:�'e8�0�':r� P3�fJfi�k!� :���sa��3 �g�l, �l��s Af sl�:I��:�:gf this handsome periodical is often worth the year. subscription 
�r��gl� ���;?��I,��Mf������al':ur:.��:i�8�h.and send 25 cent� for 
M U N N  & CO. ,  Publishers, 36 1 Broadway, New York. 

FOR SA L E .  
Patent RICht No. til;, 5:�7. The mO!\t 

complete !Street Sweeper eYer inyented. 
Uatbal aDd selrels the fiDe from the 
roo.rse. Dustless. limple and durable. A fortune for the right man or a com· 

r;;�Ii.a :�I'�lt . .  1ie�
·

Orte�n�,U��y' GjBig Reductions in 
, . .  Brass Band Instruments, 

w- Drums and Umforms. Write for catalog. 
445 i l lustrations, FREE; It gives Band Music & Instructions for Amateur Bands. 
LYON 8& HEALY 38 Adami SL, Chicallo, 

S AW H A M M E R I N G  
Instructions on approval to men of experience only. 

M I N E R ,  LU M B E RTO N ,  M I SS. 

GAS ��Q GASOLINE ENG INES 
WAT E R.  M O T O R.5 

B AC. K U !t  WAT E. R  MOTO R c o  N E.WA R K  N J U .5 A 

A Prominent American ItIRnufacturer .. bavtnJl' a branch house and complete selling organization at 
ro�����'n:��le8E�r���uf�rt�:v���lni�:s s;ie��3�1�l 

THE BICYCLE : ITS INFLUENCE IN American mallufacture. preferably metal goods, conHealtb and Disease.-By G. M. Hammond. M.D. A val- slstlng of bardware, tools and the allied lines. Will uable and interesting paper in which the subject is ex- treat only with cOl)ce�lls of tiist class repute and absolute haustively treated from the followinli{ standpoints : 1. financial responSIbilIty. Addressy A. B. C., care uf Tbp u.e of the cycle b;r persons In health . 2. The use of I _S_C_I E_N_T_I_II'_I_C_A_M_�_R_IC_A_N_. ___________ _ the cycle by persons d lseatoled. Contained in SCIENTIFIC AM�mcA" SUPPL�"ENT, No. 1 0 02. Price 10 cents. 
'1'0 be had at this office and from all newsdealers. 
DUNLOP  
D ETACHABLE 
T IRES  
can b e  had o n  any  
we l l · k nown b i cycle 
They cost the 
maker more, and 
the rider less. Tbe RepaIr Outllt. 

(Jet our lIf101{
let o/ any 

dealer QI' 0/ us 
T H E  

AMERICAN 
D U N LO P  

T I R E  CO. ,  
Bel l evi l le,  N J .  

ChIcago, I I I .  

-\I B I C Y C L E  C H A I N S  
, 

� . Kept ('lean and Oilt'tl. Our ('halll lJrush dnt's tbt' 
• 

business. \\"orl..s !t.lItOlllatit-al i :-.· .  AU:It·hes t n  l"t'ar 
Ida:;. h:lli top and Ilt Ittoll l  hrusllt's. ('al1't �pt Hul lit" 

'. 

ortier kt'eJis t·hain frt't' frullI dust. 1 1 1 1111, IUIII a. l w ays 
OIled: Postpaid 511 t·l:'lIts, il l  I"Ital1ll';oI. E\·er�· pur-� W" ehuser ht'.'nIlLt'S a�ellt. 
HUTClm� &. CO., ti:.!iI hmhe l l u  Bltlj.\"., ('1I H"Alit I .  1 1. 1  . .  

ECLIPSE BICYCLE ��!s���O:n:U�::�� 
Yon can regulate your spp.ed at will with a Hackward or Forward Pressnre on the Pedals. Tbe Simplest, Safest, Surest of devices. Wrtte at once for particuJars and prices to 

ECLIPSE BICYCL E  COM PAN Y .  Box X. ELMIRA. N. Y .  

© 1899 SCIENTIFIC AMERICAN, INC.
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WALTHAM WATC H ES 
The best and most reliable timekeepers 
made In this country or In any other. 
The " R  z"versz"de " (trade.mark) 1noven'Zent Z"S jeweled 
throughout wz"th rubies and sajjhz"res. 

8' • •  1 1 1 1  1 1 1 1 1  1 1 1 1 1 1 1  .. 1 1 1 1  1 1 1 1 1  II • II if 

For sale by all jewelers. 

STO RAC E BATT E R Y  B I CYCLE 
FROM OLEVELANO T O  NEW Y O RK. 

A Wi nton 
M otor Phaeton 

Made the run 
from Cleveland 
to New York CIty 
May 22d to 26th. 
Distance travel
ed, 'Wi"' miles. tl::.al7 h��n��� 
�e��

n
peA

v
o�� 

, 

u .  � .  B .  RlchlrgDr. 
€Itttrit Bltydt tamp Recharge 

Follow our simple instructions, 
and we �uarantee that 

• •  I T  'W" O R K S . " 
Doesn't Blow Out or Jar Out. 

S I M PLE, COMPACT, RELIABLE. 

IT We also manufacture 
Electric Honse and Carrialre Lamps. 

Batteries 
Yourself. 

Cheaper than 
Oil or Gas. If you want the best, 
buy tbe 

U .  S. B .  
We Mail Catalogues. 

miles. A convin
cing demonstra
tion and a record 
that will stand. 

. ;;...;.---" H y d ro-C a rbon  UNITED STATES BATTERY COMPANY 255 Broadway, New York. 
, 258 l>rarborn St. , Chicago, Ill.  

System. or lI'rUt us for particular •. 
T H E  WI NTON lUOTOR CARRIAGE CO., 4'�-4'� Belden St.; Cleveland, O. 

NOEL 'S  SAFETY OAR-LOOK t�l�!'J
e
�tat�� 

and Canada, of absolute superiority to any In use. These 
patents �'OR SALE outright. Circulars and models 
::,��r:..�rg�to

t��enll'1.g'jf£?aWa'l'j,et
d3�r�t 

a
go��i 

ltimollski, Province Quebec, Canada. 

ACCOUNTANTS 
wlao u.se the Comptoald.er 

have no treubl., witb tlIra 
trial balance. Has it ever 0C
curred to you that by gettinj( 
one you might save lots of 
time, avoid mistakes and not 
ruin your ner.ves ? Write for Pamphlet. 
F E LT .. TAR R A N T  M FQ CO. 

52-58 ILLINOl8 aT • CHICAGO. 

" P TRADE M A R K  D " 
E C A M O I  

A L U M I N U M  PA I N T .  
Rk::�

st a
w�!1":�?� °b!���\�g::'ble�O��!��

e 
6t�

os
!n
e
a 

�a�c�f.
er

R�':!��to:'��:�:: J:t�I>W!"ltlr�;'hlJ!
I
;�

c
lf·: 

namos.'Motors. Apparatus, A rc Lamps, Sockets, Brack
et8. Ca.rs, 8tationl5, General Decoration, etc. Sample 
bottle. by mail. for 25 cents. 
THE A M E R I CAN PEGAM O I D  CO. , 348 B'way, New York. 

CHARTER Gasol ine Engine 
USED ANY PLACE 

BY ANYONE 
FOR ANY PURPOSE 

8tationa ries, Portables, 
Enllines and Pumps. 

It's in tne 
Demon
stIation 

'{,bere has been a gigantic lot of theorl7.ing on �be 
feeding of fuel iu a gas engine. In tbe Lozier ��'lgllle 
the best method is demonstrated, Tbe last d, " p  of 
gasoline In tbe tank will develop as mnch power as the 
ft
r
.::� 

d
J��!�rn� ':J�I �e

e
'valves necessar to maintalu 

tbe efflclency. It may rain, snow or blow, but the Lozier 
��\�:�t W":n�'1u�

e
J:' :�:o�

n
l":rt..�

t
l��d� ::y�: ��: 

demonstration that the Lozier EngIne proves that it 
will run the same in foul as m fair weather. 

Anotber fact, the piston Is sprayed wltb oil at every 
stroke. Tben tbere Is tbe controlling throttle. 1'be 
Lozler F:ngine Is especially adapted to marine pur
poses. Let us communicate with you on the subject 
of launches or engines. 

M .  A. LO Z I E R  &. C O .  
Maker Cleveland Bicycles, 

Dept "A" Gas Engine Dept. C L E V E  LAN 0, o. 

Revelations of Beaut} and Worth. 
There is no variation in Crescent quality. The 

Crescent you buy has the same beauty, strength and 
ease of running as the Crescent your neighbor rides. 
The ex perience of both will be the same in rare 

cycling pleasure. 

When you buy you r '99 bicycle buy the Popular 

Wheel-The Crescent-sold at FAIR, FIXED Prices. 

Catalogue No. 3 containing " Care ot the Wheel," �'ree. 

WESTERN WHEEL WORKS, 
Adults' Chain Models, *35 

Bevel Gear Chainleu Mod els, *60 
MAKER8 

C H ICACO. N E W Y O R K .  

S I All varieties at lowest prices. Best ltallroad I PHOTOGRAPHY IN COLORS - FOR-ca OS Track and Wagon o

.

r !Stock Scales wade. mulas for producmg photographs In colors by tbe Ch88-Also 1000 usetul art1OIes, Including Safe.. oagne process. SCIENTIFIC AMERICAN SUPPLE)'ENT, Sewing Machl�es, BI�ycle., Tool�. efc. Save Nos. 1 1 14 and 1 123. Price 10 cents each, by mall. Money. Lists Free. CHI( AGO ",ALE CO., ChlC8jlO 111 .  trom thIs omce and trom all newsdealers. 

I I  I I  

TH E L I OHT O F  A M E R IOA" 
tor wheelmen I s  tbat ¢ven by  tbe far-famed 

M Ad E S T I C  L A M P 
Is the nearest approach to the sun as an artllctal light. Always 8teady, clear and whIte. Easy to charge. easy to operate, always dependable. All parts metallic and easy to reach for cleaning purposes. A perfect searchlight tor 100 teet ahead. StrOngl�dUrablYJ neatly made. Best rellectors. Convex front glass. In. tblcK. Height of lamp � Inches. Bums 4 hours. Brass tltt ngs, hanger of tough steel . .  UseR l1lI{U\ar commercial carbide of any kind. IT Send!or free iUustrated catalog "S.A." 

EDWARO M ILLER &. 00. �:f:.:'���:�
d Meriden , Oonn. _ 

8TORES : 28 & 00 West Broadway. NEW YORK. 63 Pearl St., ROSTON. � 
Manufaclu rers of " Royal " Bel l s  and " Everl it " 01 1  Lam p.. � 

I I  I I I  I I I  I I I  I I  I I I  I I  I I  I 

Columbia Bevel-Gear Chainless 
$ 6 0  $ 6 0  

to to 

$ 7 5  $ 7 5  
No power is lost at any point in the crank revolution , g1Vmg the Chain

less a seeming activity and life of its own . This advantage' over chain-driven 
wheels is apparent the moment you mount the machine. We have yet to 
hear of a rider of the Columbia Bevel-Gear Chainless who would willingly 
give it up for any other wheel . 

C H A I N VV H E E L S .  
COLUM BIAS, HARTFORDS and VEDETTES 

P rices $25 to $50. 
P O P E  M A N U FACT U R I N C CO M P A N Y ,  Hartford , Con n .  

The Lllrht I s  Rilrht. 

The BUNDY LAMPS 
THE ONLY PERFECT 

ACETY L E N E  C A S  L A M PS 

Flret'8�p:'!t.h��is, (':��'l'I:adft:ti:!�
la
:l: 

flclent, easily cbarged and operated. Wa
ter absolut.ely controlled. Gives pure, 
dry gas. Manufactured by 
The Frank E. Bundy Lamp Co. '  .. 

Tribune Bicycles 
for 1899. 

The Best Wheels i n  the World. 

IT Write !OT large New Catalogue illustrating our 
!ull line of twentll-three models. 

The Black Mfg. 00. ,  Erie, Pa. 
a . 1  I I I I I I I I I I I I I I I I I I I I I I • • • • • •  I I I I I. 

No Inaccurate readings. Scale and ���I:!e��\S ����:
I
r�

r
��,:'�: 

tlons and readings. Tbe tlnest In
strument Is our DIrect Reading 
�a�t;'�

m
�\'i!ble:

b
��:�I� �'i:i�; 

t"':d��e:l.�r:.,'i':"·M������P� 
vents errors of parallax. Aluminum cased and IIlllhopn)' baMd. CaretlrHy standardized. Express pre
paid anywbere In U. S. tor t6.50. 

for our new phtlBical catalogue. 
ELECTRIC CO., Boston, Malt8. 

HERE IS SOMETHING NEW 
A liO-(�.�re;IRJ�!�k:./a� tbatCIJll ......... 
Fo:�!!

h
:�k�!� te�����!��o:Pn�et:Pei our 

patent Rush handle, nickeled trimmings ; gUaTaDe 
teed accurate ; 18 practical, durable, cODvt:nient, 
and elegant ; outside dimemdons of case 2� tn. di
ameter and � 10.  thick ; made in 10tha or 12ths. 
Mailed "POD receipt of t4.00. If not entirely 

s
a�c

����. ;::t��� �t�a:�
i
::n�!f::e C�=;�e B. 

LUFK I N  RULE CO. ,  Prescott Ave nue,  Sagi naw, Mich. 

TANKS, TOWERS and W I N D M I LLS.  I For Manufacturlnll Plants, Hotels, 
�I!rr�':,"w�s

a
��,;w.�:a�:��g'u"n��� � Send !OT lUustrated UataIoaue. 

W. F:. Caldwell co., 22) E. Maln.8t., 
Louisville. Ky. 

BIRES 
Rootbeer 
One 
pAckage 
of 
ExtrAct 
�·i ll. 
Fort;, 
Pint 
Bottle •. 

Fun 
Cut the string And Jet it run : Nothing like it Under the sun. 

There's delight I n  the 
fiavor, there ' s  health I n  
the purity of H I RES Root
beer. The gr eat temper
ance drink, W hen the day 
is hot th ere Is n o  dri n k  so 
satisfying ; when the v i
tal i ty Is low DO drink Is so 
beneficial ; w hen you are 

heated no drink Is so 
aH 

Rootbeer 
.A temperance drink lor everybody. 

Make It yourself at home. A package of 
Extract makes five gallons. H lre8 Root
beer, CRrbonated ready for drinking. Sold 
ev,::l;tce!iAWL� �t�e

I�'E'1, c�6M �l�� �o 
Pblladelpbla. and .... k how .. boy can make 
trom 40 cents to f4.60 per day. 

J E SSO P 'S  S T E E LTHB\\lNY F O R  T O O L S ,  S AW S  E TC.  
W'f! J E S S O P  & S O N S  L.: �  9 1  J O H N  S T.  N E W  Y O R K  

PRINTING I NKS TREjg�� Acetylene 
81cycle 
J4smp. 

Elmira, N. Y., U. S. A .  Wp.lgbt. !l(t ounces. 
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