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J tittttifit !m�titlu. 
CONDITION OF THE LABORING CLASSES IN MEXICO. 

The dbcontellt following the recent years of business 
depression has caused us to look about with a view to 
dra wing eOlllparisons with the social and cOlllmercial 
couditions of other nntions and especially of those 

whose Ilatural ad\'antages, clilllatic, physical or politi­
cal, bring them into cOlUparison with our own people. 
\Ve have involuntarily tUl"lled our eyt's to Canada and 
Mexico, and especially towanl the latter, owing to the 
fact t.hat silver hal-' been lUade the standard of value in 
that countl")', and because during the call1paign of 1896 
lUany allusiolls were lUade, by political speakers in vari­
ous parts of the country, to the great prosperity of this 
ueigh boring republic. 'With a view to hscertaining the 
true condition of affairs as touching the civi l ization 
a Ill! social and cOlllmercial conditions of Mexico, Mr. 

Theodore C. Knauff made an extensive trip through 
this eoulltry. The questiou so often asked was, " 'Vhy 
is'it that the Mexican peon, with his sixty cents a day, 

is lUakillg wore than the American farmer with all his 
kllowlt'dgt' atl(l invested capital?" In the current 
issue of the SCIEN'l'lFIC AMEltICAN" SITPPLEME:'I'I' we 
publbh i n  fu ll MI·. Knauff·R lecture recently deli\'ered 

lIndt'r the aUl-'pices of the Frankl in Institute, in Phila­
delphia, in aIlS wei· to this q uestion . 

The author t'xplains how little conception the ordi­
nary citizens of the United States have of the extent of 
or t'\-en the natural and physical conditions which pre­
ntil in Mexico. The ignorance of our people concern­
illg" our llt'igh bor of the south is almost incomprehen­
sible. A map of Mexico projected on a map of the 
U ll i ted 1'ltates of the same scale extends from Maine to 
Texas. Mexico is sixteen times the size of New York 
State. t:;ollora equals Iowa and Ohio combined. Chi­
huahua equals Pennsylvania and New York com bined. 
Mexico's IllOullta in system is a continuation of the 
Andes, anll whlens out into two ranges, leaving in the 
llli!l\lle a high flat table land fmm 4, 000 to 8,000 feet 

above the level of the sea, while IlIany volcanic peaks 
reach an altitude of Hl,OOO feet. The city of Mexico 
is 7, 469 feet above sea level or nearly 1,200 feet higher 
than Mount \Vashiugton. Its inhabitants feel the alti­

tude awl the great dryness aud rareficatiol1 of the air. 

The populatiou of Mexico is about 12, 500,000. The 
lecturer states that two-thirds of this numher have 
ne\'el' slept ill a bed or worn stockings, and that they 
are able to l ive at a less expense per diem than it. takes 
to keep the meanest farlll horse. Many of the inhabi­
tants wear a sillgle garment called a "sarappe, " or thick 
woolt'll garment, with a hole at the top through which 

the lwa!l is inserted. This garillent forms at the same 
tillle the Mexican's coat, hat, and even his bed. The 
feet are usually hare 01· clothed in domestic sandals. The 
women wear a kind of cotton shawl over the h ead and 
shoulders, called a·' robo�a. "  " The Mexican farm labor­

ers' conditions are inferior to those of the late slaves of our 
Sout.hern States. Their h uts have but one opening, no 
windows awl dirt floors. When w ishing to go to bed, 
they simply unrol l  their mats, and, wit.hout removing 
their clothing, lie down and go to sleep. The laborer 
has a certain wage and is given time and place to build 
hi l llse l f  a house. If he does not b uild it he has nothing 
with which to cover his head. The houses are built by 
the people who live in them . Some of the h ouses are 

Illud roofe(l and others roofed by palms or banana 
lea\'es 01· some fiber that will shed moisture when ne­
cessal·Y·" 

'fhese adohe houses are made of large hlocks of mud 
pn�ssed into shape i n  a moultl and then hardened and 
bake(l in the sun and laid in flat layers, one on top of 
the other . This method of construction makes q uite a 
substantial building, which requires a long time, even 
in the rainy season, to become watersoaked.  A church 

and plaza are required before a settlement can becom e 
a flity. There are shops in the cities, but the business 
is largely conducted by peddlers and sidewalk mer­
chants. It is a COllllllOn thing to see a man working a 
Illo !lern sewing machine in the streets. Al l  branches of 
trade are carried on outside of the houses. In the 
cities th€: houses of the better class are made of stone. 
Alllong the rich the rOOllls are furnished in great mag­

nificence. Mexico is at the sallie time a land of million­
airt;!s, for the laild is most. unevenly  divided among the 
people. Out of the total popu lation of over twelve 
million, six thousand people own all the land, " with 
influence enough," says the lecturer, ,. to avoid practi­
cal ly all taxation, which falls on the poor. " There is 
no "mid!lIe class," so called. The railroad by which 
one travels passt's thmugh one est.ate for a distance of 
eighty miles, which enormous landed property belongs 

to one individual. In another place is an estate of 
1.500,000 acres, in another one of 250,000 acres. "At 
pres en t," says the lecturel·, " there is no possible danger 
of an u prising of the people, because the people are 
perfectly content.ed in their lot. " If the peon has a few 
coppers in his pocket, he is perfectly happy, and does 
not feel compel led to go to work until he is driven to it 
by hunger or necessity. 

Mr. Knauff not only gives a picture of the life, 
habits and customs of the people, but h e  also depicts 
at length the commercial growth of the country, its 
products and manufactures. 

For several years American merchants and manu -
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facturers have made earnest efforts to enlarge our 
trade with Mexico--especially since the completion of 
the direct all-rail route from the Rio Gran de to the 

city of Mexico-and the commercial travelers and lead­
ing Illerchauts of our principal cities are pretty well  
acquainted with the cOlll luercial and social conditions 
as they are and have been in Mexico. There has been, 
within a comparatively recent period , sOllie improve­
Ulent in this trade, and, owing to the introduction of 
American capital in mining and other enterprises , and 
an infusion of American enterprise in SOUle depart­

ments of industry, thm·e has been better prombe than 
e\'e l· before that Mexico was in some degree awaking 
from its long period of lethargy. The declin e of the 
past five years in the price of silver has, however, 
proved a serious  setback to the progress of Mexico, for 
to this extent has been enhanced the price of all im­
ports-silver bei ng the main product and the standard 
of money of the country; and in like ratio has also 
been increased the interest payahle on the national 
debt. The value of the imports for the year ended 
June 30, 1896, was $42,253,938, and the exports for the 
same period were $105,016, 902, and the total debt of the 
country in American money was $213,600,000. Yet 
Mexico has now in operation about seven thousand 
m iles of rai lway and over forty thousand m iles of tele· 
graph, nearly all of w hich is of comparatively recent 
construction, and, notwithstanding the decline in sil­

ver, there are many encouraging signs for those who 
have been so long looking for a better development of 
her industries and increased trade between Mexico and 
the United States. 

.'e," 
THE SUPREMACY OF THE STEAM TURBINE. 

If the compound steam turbine fulfills its present 
promise, it is likely that in certain branches of engineer­
ing it will hold absolute possession before Illany years 

have passed. It is announced in the Russian press that 
the Russian Admiralty has placed orders with the firm 
of Hawthorne, Leslie & Company, of Hebburn-on -'fyne, 
England , for the construction of two 38-knot torpedo 
boats built on the model of the Turbinia and pro­
pelled with turbine motors working on four shafts, 
each of which carries three propellers. This is eight 
knots faster than the fastest torpedo boat destroyers in 
the British navy. 

Just how lUuch courage is required on the part of 
the naval architect who signs his  name to a contrltct 
for a 38-knot boat-38 knots is 44 miles an hour-is evi­
dent from a comparison of figures. The 30o-ton" de­
stroyers " just mentioned require 6, 000 horse power to 
drive them at 30 knots an hour. At these high speeds 
the resistance of the water increases as something more 

than the cube of the speed. 'fhe cube of 38 is more 
than double the cube of 30, and hence the 6,000 horse 
power of a 300-ton destroyer would have to be raised to 
over 12,000 to enable !leI' to catch one of the new torpedo 
boats. But 12, 000 h orse power reeiprocating engines of 
the common type. with the n ecessary boilel's and coal , 
would sink a 30o-ton torpedo boat, supposing they could  
ever be stowed away in her hold. 

Evidently then a speed of 38 knots in volves a radical 
change in the accepted methods of propulsion. Some 
form of motor is necessary in which the weight per 
indicated h orse power shall be reduced to a very low 
figure. Indicated horse power is tl:e product of steam 
pressure and piston velocity. If either or both of these 

be increased , there will be a proportionate increase in 
horse power without a proportionate increase in weight. 
In the present type of high speed marine engines the 
st.eam pressure is as high as .can be used to advantage, 
and the piston speed is as great as the reciprocating 
type of engine will allow. 

The present year has seen the advent of a phenome­
nal l ittle boat, the T urbinia, in whieh the problem ap­

pears to have been completely solved fOl· speeds from 
30 to 40 knots an hour. Stealll turbines of the type de­
signed by Mr. Parsons, son of Lord Rosse of telescope 
faille, were substituted for the ordinary reciprocating 
type of engine, and by driving them at a speed of 2, 100 
revol utions per minute, 1 ,576 horse power was real ized 
from an engine weighing only 41)0 tons. or 5n, poundii 
per horse power. As the total weight of all the ma­
chinery and boilers is only 28·7 tons, the tUl·bines de­
velop 55 horse power for every ton of machinery, and 
384 horse power per ton of engines. Compare this 
with the latest battleships, which develop only 9�� 
horse power per ton of machinery, and 27 horse power 
per ton of engines. 

In the trials j ust mentioned, the Turbin ia's engines 
were handicapped by too slllall a steam pipe, the 
pressure being 200 pounds at the boiler and only 130 
pounds at the turbines. This was remedied, and sub­
sequent trials gave a speed of 35 knots with 2,400 indi­
cated horse power. The corresponding figures for this 
horse power would be 83� horse power per ton of all 
machinel'y and 585 horse power per ton of engines ! 

One feature that renders these turbines so unusually . 
promising is their remarkable economy. The COll­

sumption of steam per horse power hour is only 14 
pounds, as against from 18 to 21 pounds for the most 
economical reciprocating engines, working under fa­
vorable conditions, It 'is evident that at the present 

© 1897 SCIENTIFIC AMERICAN, INC.
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stage the steam engine, as represented by those of the I ONE OF THE USEFUL APPLICATIONS OF THE STORAGE 

turbine type, is far in advance of the steam generator, BATTERY. 

judged on a basis of power for weight. It now remains BY WILLIAlII BAXTER, JR. 
for someone to make as big a reduction in boiler When the storage battery first came prominently be­
weights as Mr. Parsons has in engine weights. This fore the world, it was thought that its great field of 
will probably come in the direction of the rapid gen- usefulness would be that of the transportation of 
eration of steam in boilers of small capacity, of the ener�y from coal fields and large water power sites to 
kind used by Serpollet in h is steam carriage, or that centers of industry. It was also believed that it would 
exhibited by De Laval at the Stockholm Exhibition, enable the electric motor to become a formidable rival 
which is credited with carrying a pressure of 3,000 of the steam locomotive, not only because it would re­
pounds to the square inch. The difficulty, of course, duce the cost of hauling a train, but because, in addi­
in the case of steam pressure running into the thou- tion, it would remove many of the objectionable 
sands would be the high temperature it would carry. features of steam transit, sucll as smoke, cinders, etc. 
A small and compact boiler capable of instantly gen- 'When put to the test it was found that the batteries, at 
erating 1 , 000 pound steam from small quantities of least as  then constructed, could not withstand the 
water supplied to it as required would be the logical hard usage to which they were subjected in railroad 
counterpart of the turbine 'running at 2,000 revolu- work ; and as to their value as transferrers of energy 
t ions per minute and expanding the steam to zero, from the source of supply to the points of demand, it 
w hich is what the Parsons triple expansion turbine was found upon investigation that they could not com-
now accomplishes. pete with existing methods, even if made sufficiently 

• '. I • substantial to endure constant usage with slight dete-
WARNING TO INVENTORS. rioration, and so perfect electrically as to have the 

As the new amendments to the patent law go into greatest storage capacity, per unit of weight, consist· 
effect on January 1 ,  1898, it is well that i nventors, both ent with theoretical possibil ities. In this latter field 
here and abroad, should bear iu mind several of the they would necessarily fail, because, if made as light as 
very important changes which may seriously affect possible, they would weigh at least twelve pounds for 
tht'ir rights. each horse power hour capacity, and as good steam en-

1 .  Under the new law a patent cannot be obtai ned gines can develop the same alllount of energy from 
for any invention which has been patented or described three or four pounds of coal, the weight of batteries to 
in any printed pUblication in this or any other coun- be transported back and forth would be three to four 
try more than two years prior to the application. times that of the coal necessary to do the same work. 

2. No patent shal l be refused nor shall any patent The batteries then made weighed from one hundred 
be declared invalid by reason of its first having been and fifty to two hundred pounds per horse power hour 
patented in a foreign country, unless the sa,id appli- capacity, instead of twelve; hence, the difference in 
cation was ,filed more than seven months prior to the weight to be transported under the actual conditions 
application in this country. was so great as to render it impossible to accomplish 

3. The application must be completed and p repared anything practical in that field, even if the energy 
for exam ination within one year after the fil ing of said could be o btained free of cost. 
application. In default thereof it shall be regarded as When it was seen that the storage battery could 
abandoned. not accomplish anything of a revolutionary character, 

4. An interference will not be declared between an those interested in its development be�an to study its 
original application and a patent issued more than t wo adaptability to less pretentious work, and soon real­
years prior to the date of filing the said application. ized that it would be decidedly valuable as an adj unct 

In view of these changes in our patent practice, it to electric lighting stations, as it would be to these 
is desirable that those who are interested and who will what the gasometer is to a gas distributing system-a 
be affected by the laws as above mentioned should reservoir from which the demand of customers could 
file their United States applications before January 1. be supplied, should it become necessary at any time to 

We have a number of times caiIed attention to these stop the machinery for a few hours. Without the aid 
impending changes, but they are of such great import- of storage batteries, if from any cause the operation 
ance, particularly those mentioned in paragraphs 1 and of the generators is suspended, the lights will in-
2, that we take this occasion to again cal l attention to stantly go out and remain out until the generators are 
these points. I set In motion agaiu.  A fter years of persistent and 

. It should at the same time be borne in mind that very commendable experimental work, the inventors 
the term of the United States patent will not be short- of storage batteries succeeded in making these devices 
ened by the prior filing or issuing of a foreign patent sufficiently durable to withstand the wear and tear 
for the same invention. It is possible, therefore, for the they are subjected to in station work, without Ulll'eason­
American inventor now to proceed with foreign ap- able deterioration. Since that time they have been 
plications without waiting for his United IStates patent used to a considerable extent in that field, and within 
to be issued. the last two years their use has been increasing at a 

.. '.. • very rapid rate ; in fact, a first class station of to-day 
LIEUTENANT PEARY IN ENGLAND. would not be considered complete without a storage 

Lieut. Peary has arrived in England, and before he battery plant. 
sailed he stated that after delivering a lecture before The first battery plants installed in lighting stations 
the Royal Geographical Society on December 6, and were intended simply as a safeguard, to render it pos­
later before the Scottish Geographical Society at Edin- sible to keep up a supply of current in case of accident 
burgh, he would go to Dundee, Peterhead and Aber- to the machinery ; but it was not long before it was 
deen to look over the whaling fleets there and pick out realized that by enlarging the capacity of the batteries, 
a vessel from 300 to 500 tons register for his next expedi- the output of the station could be greatly increased 
tion to the Arctic regions. We have already outlined without materially increasing the expense of operation. 
Lieut. Peary's plan of campaign. 

. . 
How this result can be accomplished will be readily 

Speaking of the doubt that Nansen had thrown understood when it is considered that the demand for 
upon the genuineness of the meteorite which Mr. Peary light is not uniform throughout the whole twenty-four 
recently brought from the Arctic region, the Lieutenant hours, but varies from little or nothing, d uring the day 
said : .. Nansen spoke hastily on his arrival, but when an d the early hours after midnight, up to the maximum 
he found he was wrong he frankly and courteously ad- amount between nine and ten in  the evening. The 
mitted his error. The impression has gone abroad station capacity, however, must be sufficient to meet 
that there is some feeling over the matter between the greatest demand; therefore, during the greater 
Nansen and myself, but that is not true. I have the part of the time the machinery is only worked to a 
utmost admiration for N ansen and the magnificent fraction of its full capacity. By using storage batteries, 
work he has done."  On the afternoon of December 8 the generators can be worked to their full capacity all 
Lieut. and Mrs. Peary paid a visit to the British the time, and when the demand of consumers is small 
Museum, where they wer.e met by the Director Sir the surplus energy is stored, to be given out when the 
William Fowler and Curator Fletcher, of the Mineral- demand is in excess of the amount developed by ' the 
ogical Department. Mr. Fletcher examined a specimen machinery. 
of the Cape York meteorite discovered and brought to From the very fact that the demand for current is va­
N ew York by Lieut. Peary, and unhesitatingly declared riable, it becomes possible for batteries to be used not 
it was certainly of meteoric origin. He added that only to reduce the cost of production and increase the ca­
no specimen in tbe British Museum had meteoric pacity of the station, but also to reduce the cost of line 
characteristics more sharply or more clearly shown wires. This last result can be accomplished in any case 
than those of the Cape York meteorite. The opin- where the station is located at some distance from the 
ion of Mr. Fletcher, who is an expert, has so thoroughly district in which the current is distrib uted. To illustrate 
convinced Dr. J. Scott Keltie, Secretary of the Royal this point, suppose the station is located say one mile 
Geographical Society, that it is considered by him to from the center of the city or town in which the lights 
have settled the controversy as to the Cape York are used . If the current runs direct from the generators 
meteorite. to the customers' lamps, the line wires must be of suffici-

Mr. Peary' complained in London of Captain Sver- ent size to carry the maximum supply with a loss of pres­
dl'up's unfairness in going to Smith Sound next sum- S\ll'e low enough to not interfere with the brilliancy of 
mer, but a dispatch from Christiania states that Capt. the light. If the maximum demand lasted for a consid­
SYerd rup wrote t9 Mr. Peary some time ago that he erable portion of the day, the full capacity of the line 
did not aim to reach the Pole, but only intended to ex- wire would be used to a reasonable extent, but tbe dura­
plore Greenland and to m ake a study of the. ice. tion of this maximum d emand is seldom over one-half, 
He imagines that Lieut. Peary cannot have received or, at the most, one hour; therefore, during the rest of 
his letter. the time a large portion of the line capacity lllay be re-

garded as wasted. 'fhe difference between the average 
and the greatest demand varies within wide limits, in 
different stations, but in the majority the ratio is not 
much below one to two. Whatever it may b e, how­
ever, if the current could be supplied at the average 
rate, and the excess over the demand when the con­
sumption is small were stored, the amount so stored 
could be used to suppl y the deficiency when the de­
mand is large. This is accomplished in many cases at 
the present time by placing a storage battery plant at 
the center of the district in which the customers are 10' 
cated. The wires coming from the generating statiou 
are so connected with the battery and the distributin� 
mains that, whenever the drain is less than the current 
coming from the station, the batteries are charged, and 
when the demand is in  excess of the current from the 
station, the battery feeds into the distributing mains. 
The current passing from the generating station to the 
battery station is about ten per cent more than the 
average demand, so as to cover the loss in the charging 
and discharging of the batteries . 

The saving in wire by this arrangement will run from 
about t wenty-five to seventy-five per cent, depending 
upon the relation between the average and the maxi­
mum current, and also upon th e amount of energy that 
is lost in transmitting the current from the generators 
to the battery. When the generating station feeds 
directly into the distributing mains, the loss of energy 
in transmission is governed by the condition that the 
pressure of the current must not drop so much as to 
interfere with the brill iancy of the lights, and therefore 
the line loss is generally low ; but when batteries are 
used, located at the center of distribution, they regu­
late the pressure of the current �upplied to the lamps; 
and, therefore, the loss between generator and battery 
may be made anything desired, without affecting the 
bri lliancy of the lights. If the power is obtained from 
a waterfall or from coal near a railroad, when it can be 
obtained at a very low price, it may be more economi­
cal to increase the loss of energy between generator 
and battery, and thus reduce the cost of line wire, but 
such conditions cannot be taken advan tage of if the 
battery is not used. 

• Ie, • 
FURTHER RECORnS FOR THE KAISER WILHEL1t 

DER GROSSE. 

The Kaiser Wilhelm del' (irosse has added further 
records to those which she has already placed so rapidly 
to her credit. As already mentioned in previous issues, 
she has accomplished the longest all-day run by cover­
ing 564 knots within the twenty-four hours, and she 
now holds the record of an average hourly speed of 
22'35 knots for the whole trip across the ocean. This 
is 0 '34 knot faster than the best trip of the Campan ia. 
When she left New York on her last passage she passed 
the Sandy Hook Lightship 4:30 P. M. Six days later 
she passed the Needles at 3:10 P.'M., the total distance 
covered being 3,065 knots, and the actual time five 
days, seventeen hours and eight minutes. This is 
equivalent to a railway speed of 25� miles per hour; 
and when we remember that this speed was maintained 
uninterruptedly for a distance equivalent to 3,524 land 
miles, we realize that steamship travel is well up to 
the average performance of the overland trains of but 
a few years ago. 

....... 
AN EXCELLENT HOLIDAY GIFT. 

As the Christmas season approaches we desire to call 
the attention of our readers to the appropriateness of 
our new work, " Magic : Stage Illusions and Scientific 
Di versions, including Trick Photography, " as a holiday 
gift. It is a large octavo volume of 568.pages, embel­
lished with 420 illustrations, and is tastefully bound in 
imported cloth stamped with ink of three colors. The 
book appeals to all  classes, and purchasers have the 
satisfaction of knowing that the profession have in­
dorsed it as "the standard work on magic." The 
press notices have been quite exceptional . A number 
of interesting letters have been received from promi­
nent magicians. Our readers hardly need to be in­
formed of the quality of  the illusions or the thorough 
manner in which the tricks are exposed, as excellent ex­
amples have been in the. SCIENTIFIC AMERICAN since 
the publication of the book. 

SINKING OF THE HAVANA GRAVING DOCK. 

In our issue for October 16, 1897, we illustrated the 
new floating dock for the port of Havana, procured in 
England at great expense and transported to Cuba 
with great difficulty. On December 6 the dock began 
to sink slowly. It is now beneath the waters of the bay. 
The unexpected disappearance of the dock created 
great consternation in the navy department and in 
the palace of the captain-general. The floating dock 
went down slowly and majestically and no one appears 
to know what was the matter with it. It is thought 
by �ome that the Cuban insurgents did something to it 
which caused it to sink, but this seems hardly possible, 
as there was no difficulty in guarding the dock. It is for­
tunate it went down slowly ; for, had it gone down sud­
denly, there would probab ly h ave been great loss of life. 
Over two h u ndred men are working to float the dock, 
but their efforts thus far have been u navailing. 
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THE REM -SHO TYPEWRITER. AN IMPROVED GATE HINGE. 

Our illustrations represent a typewriter which, be' 
sides its standard carriage, taking paper nine inches 
wide, is provided with a readily interchangeable car­
riage which will  take paper fonrteen and five-eighths 
inches wide, and which may be set to print on any 
ruled line. Other specially distinctive features of this 
lIJachine are its shifting basket, the method of hanging 

alignment, as when dependent for position entirely upon 
screws. To overcome the effect of wear, a taper-head�d 
screw is located between the bearings, as shown in one 
of the views, a slight turn of the screw spreading the 
bar and taking up all looseness or shake. This spreader 
screw is not l iable to work loose, owing to the long 
grip uf the sleeve into which it fits. 

'l'he basket dIsk, carrying the type bars, connecting 
wires and ribs, is hung upon three 
ball bearings, allowing it to move freely 
backward and forward, without fric­
tion and without noise. It stands back 
normally to prin t lower case, and is 
shifted forward lOoTS of an inch to print 
single capitals by pressing down on the 
"cap" button, returning automatically, 
while for a liIle of capitals a " cap " 
lock piece is pressed down. The 
platen or cylinder, with paper feed 
complete, can instantly be mmoved 
from the carriage fram e, allowing the 
substitution of another without dis­
tUl'bing work in process of execution 
in the first. This permits the employ­
ment of extra platens specially ground 
to reduced diameter for heavy mani­
folding, which is of great importance 
in securing uniform alignment for such 
work. There i s  also a right hand rack 
release lever which permits the separ­
ation of the movement of line spac­
ing and rack releasing, so that either 
movement can be made separately or 
both at once with the right hand 
alone. 

The illustration represents a hinge of simple con­
struction, designed to permit a gate to swing freely in 
either direction, but which w ill automatically return 
the gate to a normal central or closed position when 
the gate is released. The improvement has been pa­
tented by George H. Choate, of Hailey, Idaho. The 
large view represents, in perspective, the application 
of the hinge, the gate being in central position , the 
small figure being a plan view. On each side of the 
fence post is secured a plate to which is hinged an 
arm, the arms being one above the other, and coi led 

THE " REM-SHO " TYPEWRITER, AND SEPARATE LONG CARRIAGE, 

The ribbon movement is exceedingly 
simple, being of the older form, feeding 
with the grain and signaling for re­
verse, the ribbon being one and one­
quarter inches wide and nine yards 
long. It feeds directly from one spool 
to the other, the ribbon being re­

and takin g  the shake out of the type bar, and the versed by a slight touch to the octagon wheel shown in 
roller bearing carriage. The machine is manufactured the cut, wh ich both starts the ribbon winding in the 
by the Remington-Sholes Company, of 125 Rees Street, opposite direction and moves it  crosswise one· eighth of 
Chicago, of which C. N.  Fay is president and F. Rem- an inch, exposing a fresh printing path to the type 
ington general manager. 'l'his firm has no connection until the entire face of the ribbon has been usp-d. The 
with another well known typewriter manufacturing .  octagon wheel, on whose sides the letters L and R are 
com pany, but its machine is the invention of Mr. Zalmon cut alternately, shows at a glance which way the ribbon 
G. Sholes, who, as well as Mr. Remington, are sons of is feeding. The spools are readily removable, and a 
the ori ginal producers of the machine bearing the name winding crank winds the ribbon rapidly onto either 
of the latter. spool. 

The machine has the universal keyboard with a non- In the carriage bearings, as will be seen from one of 
shifting carriage, the type basket only being shifted, the views, rollers are used instead of wheels 

THE RIBBON MOVEMENT, 

and, being firm ly locked at each end of the shift when 
printing small letters or capitals, leaves both the paper 
carriage and key board undisturbed. The long car­
riage enables the machine to be used fOl' work for 
which a second machine is ordinarily employed. The 
typebar i!< made of one piece of cold rolled steel, and 
the hanger, of the same material, has t wo independent 
sides, the bearing sockets being drilled, reamed, bur­
nished and case-hardened, and the sides fitting ac­
curately into slots in the basket frame, where they are 
held by lock screws. This prevents all possibility of 
the hangers turning and throwing their bars out of 

or balls, the rollers being three-eighths of 
an inch long and over ona-quarter of an 
inch i n  diameter. It is said that no amount 
of wear seems to fiatten or change the shape 
of these rollers, of which there are two on 
each rail ,  held at  a fixed distance apart by a 
l ig-In. truck frame. The carriage rests lightly 
upon them, and accidental tilting is pre­
vented by an overhanging lip running the 
length of eacll rail, but not touching the 
carriage. 

The paper feed is quite original, the pres­
sure of the feed rolls when the platen is up 
being so light that the paper may be pulled 
as desired. There are three separate sets of 
feed rolls, upon none of which the pressure 
is unduly great, the front feed roll and paper 
fi ngers sl iding w ith a llIere tonch easily to 
right or left, remaining where set, and feed-· 
ing with equal ease and certainty wide or 
narrow sheets, envelopes, postal cards and 
carbons. 'l'he keyboard of the No. 2 "  Rem­
Aho " is the universal or standard, and con­
tains 76 characters, while that of the No. 3 
has 86 characters, and is particularly adapted 
to foreign use, or where special characters Type Bar 

and lIanger. 
are required. One, two and three line spac-
ing is provided for, and a reversible detent facilitates 
printing above or below the line. 

The company make a machine with a special fine 
bronze finish, in which the frame casting is heavily 
plated with oxidize(l copper, the key levers, ribs, and 
con necting wires with red copper, the carriage rails and 
escapements also with copper, the small working parts 

nickel plated, and the scale black, with 
white graduation lines. The machine 
is designed to be one of the first i n  
the market i n  beauty o f  design and 
richness of finish. The frame was de­
signed by the late lamented Charles B. 
Atwood, designer of the Art building 
and Peristyle at the World's Fair at 
Chicago. 

• • •  
ACCORDING to the most recent meas­

urements, one kilogram me of water 
occu pies 1000 '101 cubic centimeters at 
4" Centigralie. - Monatschrift fUr den 
Oefientlichen Baudlenst. 

CHOATE'S GATE HINGE. 

around each pintle of the hinges is a spring, one end of 
each spring engaging the fence POl;t and the other end 
being provided with a hook which engages openings 
in the arms. The plates are crossed and hinged at 
their other ends to plates secured to side faces of the 
inner gate post, the d isposition of the springs being 
such that they tend always to keep the parts in the 
normal central position shown. 

.. . . . .. 
AN APPARAT US FOR PROJECTING MOVING PICTURES. 

The illustration represents an improved apparatus 
for projecting living and moving pictures, with which 
every movement of actual life may be depicted on the 
screen. It is being placed on the market by Messrs. 
Riley Brothers, optical lantern outfitters, of No. 16 
Beekman Street, New York City. The apparat us is 
shown with a biunial lantern, which enables the 
operator to project t,he title of the picture from the 
upper lantern or show ordinary slides while another 
film is being introduced. He may also illustrate his 
lecture by ordinary lantern slides, and at suitable in­
tervals project animated pictures from the lower slide, 
or he may use the lantern i n  an ordinary way, and in 
a few moments remove the bottom tubes and fix the 
kineoptoscope in position, and so close an entertain­
lIlent with a demonstration of animated photos. The 
construction is such that vibration is reduced to a 
minimum, and the machine takes any standard films, 
which will pass t hrough without tearing and quite un ­
inj ured. The machine may be fitted into the stage of 
any ordinary lantern which is open at the bottom, 
with a slight lengthening of the bolts. The lantern is 
furnished in  a variety of styles, and the ki neoptoscope 
accessories include the apparatus fixed on bracket.s and 
rails, with special short focus lens of h iirh quali t.y, 
fitted in a.n adjustable d i aphl·a.glll, etc. The mech­
anism is so simple t.ha.t the machine is not liable to get. 
out of order. 

• • • • • 
]\fA Y E N C E  has a special m useu m of Roman antiquities 

found on German soil .  It embmces 1 4, 760 objects, 
many of them of great val u e ,  

WRAY;S KINEOPTOSCOPE AND THE " MONARCH " 
BIUNIAL LANTERN. 
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EXPERIMENTAL ACETYLENE GAS BUOY FOR NEW 

YORK HARBOR. 

We have been favored by Lieut. -Col. D. P. Heap, 
Corps of Engineers, United States Army, with the par­
ticulars of an experimental acetylene gas buoy which 
he has designed for river and harbor service. 

The new buoy, in addition to being more powerful 
and economical than the electrically lighted buoys, is 
more reliable. If one of a chain of the latter goes 
wrong, an the others are affected ; whereas the acetyl­
ene buoy, being an independent and self-contained 
unit, will not affect any 
other buoys by its failure. 

In order to save expense 
in carrying out the experi­
ment, a first-class can buoy 
was pressed into service 
and modified for the test 
(see accompanying engrav­
ings). A cylindel', C C, of 
boiler iron, closed at the 
bottom, but open at the 
top, was attached to the 
diaphragm, D, of the buoy 
and firmly supported at 
the lower end. I n  this cyl­
inder were placed and se­
curely f a s  t e n  e d t h r e e  
tanks, T T T, containing 
each about twenty pounds 
of liquefied acetylene gas 
under a pressure of six 
hundred p o  u n d s to the 
square inch. These three 
t a n  k s are connected by 
piping to the regulator, R,  
wh ich reduces the pressure 
to that of a two-inch water 
column. 

J , itutif ic  �mtticau. 
The Gravehals T u nnel ,  NorU'ay. I tion of the turbines. The power from the turbines 

The Gravehals tunnel, on the Bergen Railway in Nor- amounts to 220 effective horse po wer, there being two 
way, is the longest tunnel on the North European con- turbines of, respectively, 120 and 100 horse power. The 
tinent, its length being about three miles sixteen hun- two boring machines require 60 horse power. Some 30 
dred feet. Its cost will, however, be unusually low to 40 horse power will be required for ventilating 
compared to most other tunnels, which are generally purposes, there being some two or three ventilatorI' 
double-tracked and bdcked to a considerable  extent, coupled, the one behind the other, so that the one de­
while the Gravehals tunnel, according to the present livers into the other. 
arrangements, will not only be for a single line, but Some 15 horse power will be wanted for the two elec 
even for narrow gage, although it is hoped that the tric locomotives, which are intended to replace the 
legislature will increase the vote so as to allow of the horses used at present for the purpose of removing the 

debris. There being a gra­
dient of 2 to 5 in 1,000, the 
loaded wagons will almost 
run by themselves, the lo­
comotives being really only 
wanted for the purpose of 
pulling back the empty 
truck". The machine tools 
in the workshop are also 
worked by power from the 
turbines, translIlitted by 
electricity. 'I'his t a k e s 
some 15 horse power, and 
the dynamo for lighting 
purposes some 25 horse 
power. 'rhe smaller tur­
bine, of 100 horse power, 
works the two hydraulic 
pumps for the boring ma­
chines. T h e  surplus, of 
some 40 horse power, it is 
intended to use for two 
electric drills. 

From the regulator a 
pipe leads to a N aphey 
burner, so placed that the 
flame will be in the focus 

ACETYLENE GAS BUOY FOR NEW YORK HARBOR. 

The whole installat ion . 
which has been in opera 
tion for some two or tll lT(  
months, w 0 l' k s perfectl ., 
satisfactorily. The nUlll­
bel' of hands employed 
amounts to 125 men at the 
west side and 35 at the Light, 230 candle power ; capacity, 900 hours ; cost, one cent pel' hour. 

of a lens lantern provided with cut glass prisms, so as 
to concentrate the light in a horizontal plane. The 
candle power of the burner is twenty-fi ve.  This is 
increased by the lens lantern so that the emergent 
beam is about two hu ndred and thirty candle power. 

One pound of liquefied acetylene will expand to 
fi fteen cubic feet of gas ; so the charge in this buoy 
equals nine hundred cubic feet. As the burner con­
sumes a little less than one cubic foot per hour, the 
buoy should burn contin uously for at least nine hun­
d!'ed hours. 

On October 30 the buoy was lighted and placed in 
the water near the north dock at the lighthouse depot. 
It burned continuously until November 10, when it was 
taken up and placed next day near Bay Ridge for con­
venience of examination by the LIghthouse Board. On 
the 12th it was replaced in its former position and 
continued to burn brilliantly until N ovem bel' 26, when 
the light began to grow less bright. The buoy was 
taken up, and an examination of the burner showed 
that carbon had deposited at the orifice. This was pro­
bably due to the burner being defeetive, as other 
burners of the same type 
had given far better re­
sults. The cost of the gas 
consumed in this trial was 
abont one cent per hour, 
which is a remarkably low 
figure, especially i n  view 
of the brilliance of the 
light. 

Experiments have also 
been carried out with lique­
fied acetylene gas for bea­
con lights, and it gives pro­
mise of equally good results 
in this direction. 

The Lighthouse Board 
considers these tests so 
successful that additional 
and more severe experi­
ments are to be made with 
an acetylene gas b u 0 y 
moored near the entran ce 
to Gedney's Channel and 
with an a c et y l e n e  gas­

ordinary gage being adopted. With regard to brick­
work, it is calculated that only about 3 per cent of its 
length will have to be lined. These circulIlstances 
bring about a great difference ill cost in favor of the 
Norwegian tunnel, which wil l  only cost some 500 kr. or 
£27 lOs. per l ineal meter, whereas the usual cost of 
similar tunnels elsewhere amounts from £100 to £110 
per meter. Both the ends of the tunnel are at an eleva-

tion of some 2, 900 
feet a b o  v e the 
level of the sea. 
The l' e s u i  t s ar­
rived at as to the 
q u a  1 i t y of the 
rock by the spe­
c i a I cOlIlmittee 
appointed to in­
v e s t  i g a t  e this 
matter have so far 
p r o  v e d correct, 
and the rock has 
not b e e  n very 
difficult to han­
dle. The w 0 I' k 
commenced at the 
w e s t  s i d  e , at 

east side. Barracks have 
been built for the men at both places, with shops, 
dairy, laundry, bath house, etc. At Opsiit, the average 
advance per day has been about 3 feet, makin'g some 75 
feet to 80 feet a month of 25 working days. About 2 
pounds to 272' pounds of d ynamite have been used for 
every cubic meter of rock. This is by hand boring. 
By machine boring an advance of 7 feet to 8 feet has 
been made during 24 hours on the average, but the 
consumption of d ynamite has been three or four times 
as large in proportion. According to the experience at 
Gravehals, machine boring does not come cheaper than 
hand boring. The tunnel has to be ready for rails by 
April 12, 1903, and there is every prospect of its being 
ready some time before then ; according to the plan, 
about 14,000 feet will be done from the west end-l, OOO 
feet by hand and 13,000 feet by machine-and some 
3, 600 feet from the east by hand. 

Some trouble has been experienced with the men, who 
will not settle down, although they can save considera­
bly ; but they rarely stay more than six months. T h e  
average p a y  for a l l  piecework is  4s. 2d. per day, in add i '  
tion to which the men have free lodging, light an " 
fuel. The drillers in the rock earn some 6s. to lOs. pe i  
day. Board costs ls .  4d. per day less for those who 
keep house themselves. An experiment with some 20 
Italian men proved entirely unsatisfactory, and they 

had to be sent back.-En­
gineering. 

4' . ... 
A NeU' Map of the 

Yukon Region. 

l ighted beacon on Romer SECTION THROUGH VERTICAL ELEVATION OF ACETYLENE 
GAS BUOY. 

HORIZONTAL SECTION ABOVE 
TANKS. 

The .Coast and Geodetic 
Survey have prepared and 
will soon publish a new 
map which will cover the 
entire l ength of the Yukon 
River and most of its tribu­
taries including the Klon­
dike region. The scale is 
twenty miles to the inch. 
The section embraced ex­
tends from the S e l  w y n  
River, several h u n  d l' e d 
miles above Dawson City, 
to the mouth of the Yukon 
and the section is wide 
enough to give a fair idea 
of t,he extent and charac · 
tel' of all the streams. I t 

Shoal. The same buoy AXIS. 

will be used, such modifi-
cations being made as have been suggested by the Bay 
Ridge experiments. 

The two principal advantages which would obtain if 
this method of lighting proves after extended trial to be 
successful and practical are, first, large reduction in 
first cost of gas-lighted b uoys and, second, large in­
crease in the power of the light. 

TROLLEY car ambulances are to be introduced in the 
city of Pittsburg, running independently over all the 
street car tracks as called for. 

Opsiit, in October, 1895. 'rhe work was, through the 
whole of 1896, carried on by hand boring, the n ecessary 
preliminary investigations as to the ellJployment of 
water power not having been completed. 

In order to procn!'E' water for the turbines, it was ne­
cessary to construct a reservoir on the mountai n itself, 
and fears were entertained that the water would be so 
cold that it would freeze before it reached the turbines, 
even if the pipes were well protected. These fears were, 
however, dispelled, as the water's temperature never 
fell below 0 '50 C. at the spot intended for the installa-

shows the location and extent of the St. Michael Mi l :  
tary Reservation and gives the location of all tOW [; ., 
and miniug camps. 

----------�.� . .  �.�.------------
AFTER forty-eight years the Arundel Society, estab­

lished to reproduce in color and popularize the master­
pieces of painting, has come to an end, the improved 
and cheapened methods of reprod uction having made 
its work unnecessary. Isochromatic photography has 
been one of the most powerful factors in rendering 
work of this nature obsolete. 

© 1897 SCIENTIFIC AMERICAN, INC.



Science N otcs. 

In investigating the properties of certain substances 
whose critical point had not been definitely ascertained, 
Messrs. A. Leduc and P. Sacerdote made use of an 
original method. They took the critical point to be 
that at which l ight ceases to be diffracted by the sur­
face of any as yet unvolatilized liquid. By this method 
they were able to calculate their results to within 0 '50  
Centigrade and one atmosphere. -Revue Scientifique. 

A number of S wiss lakes were recently sounded, the 
results being as below : 

Lake Langensee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,186 feet. 
Lake of Geneva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,007 .. 
Lak� of Brienz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  848 .. 
Lake of Lucerne . . . . . . . . . .  . . .  . .  . .  . .  . .  . . . . .  . . . . . . .. . . . . . .  695 " 

Zug Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643 . .  
Lake of Zurich. . . .  . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  464 ..  

-Revue Scientifique. 
London fog absorbs 1 1 '1 per cent of the luminous 

rays from an ordinal:y gas flame, while 20 '8 per cent of 
the light from an incandescent mantle are lost in it. 
This is of course due to the fact that the first men­
tioned light contains far more red rays than the other, 
and that fog permits the passage of red rays to the 
exclusion of the blue is evident from the deep red color 
which the sun assumes when seen through mist. ­
Cosmos. 

In the light of the recent researches 011 the oxydases 
recently recorded before the Academie des Sciences 
and the influence of . manganese on vital oxidation, it 
is interesting to find that Guerin states that this metal 
is universally present as an organic compound in the 
l igneous tissues of trees. If sawd ust is treated with 
feebly alkaline water and the extract ilS acidulated 
with hydrochloric acid, a precipitate will be obtained 
which, when washed with acid water and burned, is 
found to contain no iron, but 0 '4 per cent of man­
ganese and 4'6 per cent of nitrogen. -Comptes Rendus. 

A Parliamentary retnrn shows that the total num­
ber of visitors to the British Museum in the year 1896 
amounted to 581,906, the highest number reached 
since 1890. This increase is partly accounted for by 
the admission of visitors on Sunday afternoons since 
May 17, 30, 136 persons having been thus admitted. 
On the other hand, the number of evening visitors has 
further dimin ished since 1895 to 29, 769. The total 
number of visits of students to the reading room dur­
ing the year was 191, 363, being 3,600 less than that of 
1895, which again was lower than that of 1894 by 
8,000. This diminution of numbers may perhaps, in 
some degree, be accounted for by the growth of 
local libraries in the metropolis, which have satis­
fied the requirements of students who would other­
wise have had recourse to the British Museulll. The 
daily average was about 630. '.rhe number of visitors 
to the Natural History M useum during 1896 was 
417,033 on week days and 36, 923 on Sundays, making 
a total of 453, 956, as compared with 446, 737 (on week 
days only) i n  the year 1895. T he average attendance 
for al l open days, including Sundays, during the year 
was 1 ,316 ; that for ,veek days only, 1 , 336, as compared 
with 1 ,436 in 1895. 

An optical device for the i ntensification of photo­
graphic pictures is described by Lord Rayleigh in the 
Philosophical Magazine for September. Photograph­
ers often obtain negatives which are so thin that in­
tensification by chemical processes is insufficient to 
bring out any effective contrast between the trans­
parent and opaque parts. The method devised by 
Lord Rayleigh is purely a physical one, and it mlj.y be 
described as a means of using a weak negative twice 
over. It is well known that by placi ng a feeble trans­
parency upon a sheet of white paper, the picture be­
comes clearly visible, even though nothing can be 
seen when the transparency is viewed by holding it 
up to the light. Through the transparent parts the 
paper is seen with but li ttle loss of brilliancy, while the 
opaque parts act, as it were, twice over, once before 
the light reaches the paper and once again after re­
flection on its way to the eye. This is the principle of 
Lord Rayleigh's method. Instead of the paper, a flat 
polished reflector is used, the film side of the negative 
being placed in close contact with it .  On the other 
side of the negative, and fairly close to it, is a condens­
ing lens, which gives parallelism to the rays from the 
candle used as a source of illumination. The candle is 
placed j ust alongside of the copying lens. The light 
from it passes through the condensing lens, and falls 
as a parallel beam upon the negative. After reflection, 
the light again traverses the lens, and forms an image 
of the candle centered upon the photographic copy­
ing lens. An optically intensified positive is thus ob­
tained, and by copying it in the same way in the camera 
a negative with more pronounced contrast than t he 
original may be made. To obtain satisfactory results, 
the false light reflected by the optical surfaces em­
ployed must be eliminated. I n  the case of the condens­
ing lens the difficulty is overcome by giving the lens 
a slight slope with reference to the face of the nega­
tive. The false light reflected from the glass face of 
the negative to be copied may be got rid of by fixing a 
wedge-shaped glass plate to the glass side of the nega­
tive by means of fluid turpentine. 

J c itut if i c �tutticau. 
The '.l'reasurcs o£ a Sc:rap Pllc. 

A scrap pile, if properly exploited, is not without its 
latent treasures. The Industrial World calls attention 
to the fact of the Baltimore & Ohio Railroad erect­
ing a pile driver from old cast away iron. It.says : 

" The particular scrap pile from which the pile 
driver was evolved was recently enriched by the ad­
dition of the remains of the old bridge over the Mus­
kingum River at Zanesville, which was taken down and 
replaced by one of modern design. In this increment 
was seen the opportunity for building a much needed 
pile driver, and the order was accordingly issued. Not 
a single dollar's worth of new material was ordered, 
except the sills of the platform, which were particu­
larly heavy, and the hoisting engine and boiler. The 
castings required were made froni the cast)ron col­
umns of the old bridge, with the addition of enough 
pig iron to insure a good quality of metal. The trucks 
were a pair of second-hand ones formerly used under 
a low flat car, put in good condition. The platform was 
built after the style of a flat car heavily braced. It is 
40 feet long over the end sills and is supported by ten 
longitudinal sills. The center and intermediate sips 
are 5 by 9 inches, and the side sills are composed of 
two double sills 6 by 12 inches, spaced about 1 inch 
apart and tmssed, with 1 inch rods on 6 inch queen 
posts. The whole floor is wel! trussed with 1M inch 
rods on 12 inch queen posts, fastened to 8 inch tie 
timbers. Underneath is a capacious tool box. The 
body and truck bolsters are of the combination type, 
with six flitch plates % inch thick, both bolsters being 
extended beyond the body for convenience in block­
ing and steadying the machine while at work. The 
hammer weighs 2,800 pounds and has a total fall of 38 
feet. The superstructure is pivoted on a carriage that 
is made to travel the full length of the platform by 
power, so that the driver can be turned in a complete 
circle at any point on the platform by power from the 
engine. A cabin of substantial design frame with 
angle iron protects the engine and operator from the 
weather. The leads can be taken in and stowed in flo 
longitudinal position for transportation by means of a 
jointed brace, using the hammer as a counterweight. " 

.. . . .. . 
A Ne"W Dcveloper-Dlamldorcsorclne. 

This is a new developer derived from aromatic series 
and christened with an English name. Ortol is one 
to which MM. Lumiere and Leyewetz have already 
gi ven considemble attention. The properties of this 
developer are essentially the same as those of amidol, 
but with some additional qualities. It can, like ami­
dol, be put up in powdered form and be easily dissolv­
ed when wanted. 

One of its advantages over amidol is that its action 
Illay be considerably retarded by bromide of potassium, 
which allows, to a certain extent, the correction of any 
errors due to over-exposure. 

The following is the form ula : 
Water . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 grammes. 
Anhydrous sulphite soda . . . . . . . . . . .  . . . . . . . . . . . .  . . .  3 

Chlorhydratc diamidoresorcine . . . . . . . . . . . . . . . . . . . . . .  1 

If the proportion of the diamidoresorcine is increased 
or diminished, the reducing power is lessened and the 
image lacks vigor ill both cases. 

By increasing the quantity of sodium sulphite the re­
ducing or developing power is proportionately increas­
ed, 10 grammes of sodium sulphite being the limit, 
however. An excess of sulphite beyond the amount 
mentioned is liable to produce fog. The solution slow­
ly changes ; after eight days its reducing power is con­
siderably weaker, but as has been previously mentioned, 
its rapid solubility permits the developer to be quickly 
prepared and thereby renders the keeping of a stock 
solution on hand unnecessary. -Paris Photographic 
Gazette. 

. � . . . 
A. Word to Mall Su bscribers. 

At the end of every year a great Illany subscriptions 
to the various SCIENTIFIC AMERICAN publications ex­
pire. 

The bills for 1898 for the SCIENTiFIC AMERICAN, the 
SCIENTIFIC AMERICAN SUPPLEMENT, and the BUILD­

ING EDITION of the SCIE NTIFIC AMERICAN are now 
being mailed to those whose subscriptions come to an 
end with the year. Responding promptly to the invi­
tation to renew saves removing the name from our 
subscription books, and secures without interruption 
the reception of the paper by the subscriber. 

PRICES. 
The Scientific American (weekly), one year . . . . . . . . . . . . . . . . . . $3.00 

Supplement of the ScientifiC American (weekly), one year • • • • •  5.00 
Building Edition of the Scientific American (monthly), one 

year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.50 
Export Edition of the Scientific American (mouthly, in Spanish 

and Engli�h), one year . . . . . .  . .  . . . . . .  . .  . . .  . .  . .  . .  . .  . . . . . . . . .  3.00 
COMBINED RATES. 

The Scientific American and Supplement . . . . .  . .  • . • • . . . . . . . .  $7.00 
The Scientific American and Building Edition . . . . . . . . . . . . . .  5.00 
The Scientific American, Scientific American Supplement, and 

Building Edition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.00 

This includes postage, which we pay. Foreign sub­
scribers should remit one dollar extra for postage on 
each pUblication. Remit by postal or express money 
order or check to order of Munn & Company, 361 
Broadway, New York. 

[DECEMBER 1 8, I &}7. 
Recent A.rchmologlcal Nc"Ws. 

Basle, Switzerland, is celebrating the four hundredth 
anniversary of Hans Holbein's death by an exhibition 
of his paintings and drawings, to which other Swiss 
museums have contributed. 

While making some repairs to Heidelberg Castle 
recently, some workmen came across a window th e 
style of which revealed the fact that the castle was not 
begun in 1411, as h eretofore believed, but tW9 hundred 
years earlier. Certainly, to all appearances, it has 
always seemed to date from a m uch earlier period than 
the beginning of the fifteenth century. 

The French school at Delphi has lately unearthed 
two slabs of limestone which bear an inscription which 
is of great interest, dating. as it does, from the fourth 
century before Christ. This inscription, which consists 
of about t wo hundred lines, gives the price of work for 
building operations in Greece at the period named, 
and from it we learn that an architect was paid a,t the 
rate of u nder $150 per annum. This is not a great 
sum, even if its purchasing power is multiplied, as it 
should be, by five or six. 

Three important finds of manuscript from the lost 
cities of central Asia are reported by the Asiatic Society 
of Bengal. They were found in sand-buried tombs 
and other buildings in Chinese T urkestan, and were 
picked up by peasants and passed on to traders. They 
vary in age, and consist of bark. palm leaves, or very 
coarse paper. sometimes coated with gypsum, and often 
very flimsy. Dr. Hoemle, president of the society at 
Calcutta, after examining them, believes that they 
relate mainly to religious ceremonies. 

Skias has been conducting excavations on the left 
bank of the I1issus in the neighborhood of the Kallir­
rhoe. About one hundred steps from the spring he dis­
covered the foundations of the celebrated " Ionic tem­
ple on the Ilissus, " which was seen and drawn by Stuart 
and Revett in the last century. Thereafter the temple 
disappeared, and its destruction was so complete that 
the present ruins would scarcely be regarded as the 
foundations of a temple but for the drawings of Stuart 
and Revett, with which they correspond exactly. D6rp­
feld regards this as the temple of Artemis Agrotera, 
which Pau!;!anias mentions immediately after he . had 
crossed the Ilissus, and before he turned toward the 
Stadium. 

A considerable part of a lost play by Menander has 
just been published at Geneva under the title of " Le 
Laboureur de Menandre." Hitherto, with the excep­
tion of quotations enshrined in the works of other 
authors, the only authenticated specimen of Menan­
der's work was a fragment of twenty verses that was 
discovered by Tischendorf. Now · Jules Nicole has 
brought papyri from Cairo which prove to be a part 
of one of Menander's most celebrated plays. These 
papyri contain nearly a hundred verses containing the 
essence of the plot, enabling a reconstitution of the 
dramatis personre, and also the best part of the come­
dy. The authorship is established by the occurrence 
of three passages that are quoted by ancient writers 
as being from the play in question. 

A correspondent of the English Colliery Guardian 
writes that the site of the prehistoric Celtic lake vil­
lage, near Glastonbury, has been further excavated 
since July last, under the superintendence of the dis­
coverer, Mr. Arthur B ulleid. The sites of the dwell­
ings are marked by mounds. One of these contained 
the greatest depth of clay yet found, no less than 
9 feet, the accumulation of successive hearths which 
were found necessary as the weight of the clay gradu­
ally compressed the peat beneath. This mound con­
tained 300 tons of clay, all of which must have been 
brought in their boats by the inhabitants from the 
neighboring hills. Under the mound was found the 
framework of a loom with brushwood and wattIework 
to form the foundation. Another mound was very 
rich in fragments of pottery and other evidences of the 
manufacture of hard ware. A neatly cut iron file about 
8 inches long was found. Parts of three broken mill­
stones were unearthed, and in one mound a clay oven 
measuring 2 feet by 9 inches. One glass article only 
was brought to l ight this year, a blue glass bead with 
a wavy line of dark blue running round it. 

.. if • • • 
Remarkable Spced o£ tbe Yacht " ElUdc." 

During her last trial run over a measured mile on 
the Hudson River, the 80-foot yacht " Ellide " made 
the remarkable speed of 37 '89 miles an hour. This 
places her far ahead of any steam yacht, large 0 \' 
small, in the world. The fastest steamship of any kind 
afloat t.o-day is the " Turbinia, " an experimental torpe­
do boat;propelled by the Parsons steam turbine, which 
has a record of 40 '35 miles per hour. The " ElIide " is 
80 feet long, 8 feet 4 inches beam and 3 feet 6 inches 
draught. She is of composite construction, with steel 
frames and scantlings and mahogany skin.  The IllO­
tive power is furnished by a quadruple expansion en­
gine, with cylinders of 9, 13, 18 and 24 inches diameter 
and 10 inches stroke. The mile course over which the 
run was made was measured by the United States 
Coast Survey. 
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\£orr espo n il ence . 

PROBLEMS OF THE PYRAMIDS, 
To the Ed i tor of the SCIENTIFIC AllIE RICAN : 

Pig. 1 represents the earth 's  orb it, di vided into  
365 '244 day parts, having the sun in the center, 

Fig. 1 .  
T h e  diameter of  the orbit is 1 16 '26 day part.s and the 

radius is 58 '13  d ay parts. A righ t section of a pyramid 
is also sho w n  whose height is the sun distance and 
whose base is eq ual 91 '31 day parts. This py ramid is 
a type of the Great Pyramid of Egypt, whose height of 
5, 813 inches is  evid ently 100 inches to the day part . It 
is a 1( pyramid, and therefore the base is 100 inches to 
the day part, or 9, 1 3 1  inches. It  is stated by Pliny 
that the he ight of the Great PYI'amid was 500 Roman 
feet.  The Roman foot UlUSt have then been one-tenth 
of the eart h's orbit in day parts, and called inches, 
1 1 '626 i nches . 

The base side length then was 785 '4 of these feet and 
the circumference 3, 141 '6 of these feet. 

The height of the pyram id was then intended to re­
present the sun distance ; and by a late estimation it is 
one-b illionth of that distance, which would be equal to 
500, 000, 000,000 Roman feet. And if so, the circumfer­
ence of the base would be one-billionth of the earth's 
orbit of 3, 141, 600, 000,000 feet. 

As to the coffer in the pyram id, according to the 
measures of Professor G-reaves, the outs ide dimensions 
are equal to ten times the t wo foot cube, and the inside 
dimensions, within the measures of Professor Smyth, 
are equal to ten times the two foot sphere. Whether 

Fig, 2. 
this was intentional or not, the measures which we call 
avo i rdupois are derived from the one foot cube ; and 
the troy and apothecaries' weights and measures are 
derived from the one foot sphere, the grain being 0 '004 
cub ic inch of water, and 250 grains in the cubic inch 
of water. 

'fhe one foot sphel'e is  peculiar. It is 3 ' 1416 feet in 
circumference. It has a surface of 3 ' 1416 sq nare feet. 
It w ill contaill the apothecaries' pint of 2tl '8 cubic 

inc h es 31  '416 ti meso 
It w i l l  contain 31 '416 apothecari es ' poullds of water 

or wine of 7, 200 gl'ain::; t.o the pound ;  and 31 '416 troy 
pounds of wheat of 5, 760 g!'ain::; to the pound. 

If  there are eight p ints in a gal lon , it is equal to 230 '4 
cubic inches, w hich has been rounded off by l egislation 
to 231. 

The t wo foot sphere will contain 3 1 '416 of these gal­
lons and 814 '16  pounds troy of water 01' wine. 

'l'his was probably the origin of the old w ine barrel, 
which is now set do wll at thirty-one and a half gallops. 
T wo of these barrels will make a hogshead of 62 '832 
gal ions, now rounded off to 63. Four of these barrels 
will  make a pipe or butt of 125'664 gallons, rounded off 
to 126. Eight of these barrels, or the four foot sphere, 
wi l l  make a tun of wine of 251 '328 cubic inches, now 
rounded off to 252. 

Ten of these barrels will make a chaldron. A tun of 
wine will j ust balance a chaldron of wheat. The out­
side content of the coffer by measure of Prof. Greaves 
wil l  hold 6,000 pounds troy of 5, 760 grains to pound ; 
5,000 avoird upois pounds of 6, 912 grains to the pound ; 
and 4,800 pounds apothecary of 7, 200 gl'llins to the 
pound ; also 600 troy gallons and 500 avoirdupois gal­
lons of water. No measure but the one foot rule wi ll 
produce these results, and it is the radius of the two 
foot sphere. W. F. QUINBY. 

Wilmington, Del. 
[Mr. Quinby'S interesting letter adds a few more to 

the many stri king coincidences, which have been 
po inted out by various writers, between the dimen­
sions of the pyralllids and the various measurements 
of time and space. Perhaps the most celebrated writer 
on this subject was Prof. Piazzi Sm ith, whose volumin­
ous work was largely devoted to proving a relation to 
exist between the dimensions and order of the various 
stones in the great gallery and the h istory of the 
world. Although Prof. Smith, in common with many 
others, allowed his zeal to carry him beyond the 
bounds of probability and pointed out so-called analo-

J citut if i c �tutricJu. 
gies where only a prej udiced eye could see thelll, there 
are certain coincidences of the kind ingeniously worked 

out by our correspondent which are widely recogn ized . 

It is conceded, for instance, by lllany that the b u i l ders 

of the Great Pyramid seem to have i ntended that i ts 

height should bear to the perimeter of i ts  ba�e the 

sallle ratio as the diallleter bears to the CiI'culllference 

of a circle. If this is true, all that our correspoudent 
says a bou t  " day parts " would follo w ; and the q ues­

tiou as to whether the Egyptians in tended any refer­
ence to .. day parts " becollles a mattel' of interesti ng 
conjecture. 

The height of the Great Pyram id is variously given, 
the difference between the deterlll inations bein� seve­
ral feet. Our correspondent gives the height as 5,tlUI 
inches, or 484 feet. As the upper tiers of stones al'e 
gone and the exact angle of the slope is not determi na­
ble, the precise height of the pyram id is a matter of 
conjecture, though the height given agrees approx i-­
mately w ith t he generally accepted he ight. Upon the 
other point discussed in the note, viz. , the relations of 
the sphere, whose diameter is one foot, to our n umerous 
English measures of capacity and weight, his ded uc­
tions are very curious. We have not verified them. 

It cannot be illlplied in all or any of these cOlupari­
sons that this was the manner in  w h ich our system of 
weights and measures came i nto existence;  for, as a mat­
ter of fact, most of the unit:,; have been chan ged i n  
value lllany ti llles and have a t  the sallie t i me h a d  dif­
ferent values among" different nations. A perusal of 
the article on we ights and measures i n  the Encyclopedia 
Bl'itannica will con vince one of this. The agl'eemt'nts 
aboye, so far as they are exact, are to be classed as coin­
cidences, and where they fai l in exactness is proof that 
no agreement was intended historically. -ED.]  

• ' e ·  • 
The Theories U p o n  ''' h id. t h e  K ual'l' K o l l e r  

B o a t  ,vas B u il t .  
To the Editor of the SCIENTIFIC AMERICAN : 

I am not a scientific man, but even an unscientific 
man of good ordinary intel l igence can understand sci­
entific matters when clearly explained, an(l, bei ng un­
trammeled by any preconceived ideas, m ay be even 
better able to ap prehend the p rincip les of an entirely 
novel desi�n than one technically trai ned . 

It was dou btless j ust this freedom frolll the trammels 
of technical training which made Ericsson actually 
cross the Atlantic in a screw steam \'essel while the sci­
entists were figuring out proofs that it could not be done. 

It is possib le, then, that in spite of my frank confes­
sion, the following statements respecting Knapp's rol ler 
boat lllay be worthy of some attention, more especiall y  
a s  I have had t h e  advantage of a close intimacy w ith 
the inventor, and frequent discussion with h i m  during 
practically the whole time he h as been i n venti l lg it. 

Your artic le is one of the vel'y few whieh have gone 
to the real point of the pI·oblelll. T he spee(l of the 
present type of vessel is limited by the aillount of 
power requit'ed to force the hu l l forward against the 
resistance of the water, which in calm weathel' in­
creases as the cube of the velocity . 

When the water is set in m otion by the wind in a 
contrary direction to the pl'ogress of t i , e  \'essel ,  th is I'e­
sistance is enormously increased , alld h as pl'rforee to 
be reduced by a corresponding re.(l uction ia the vessel 's 
speed . Thus the Campania, which i l l  ealm weathel' 
can tra\'el 560 mi les in a day, is brought (lO Wll to 180 
Jniles in a strong head sea. I say a head sea rather 
than a head w ind, because the weight of water meet.ing 
the 33 feet of submerged hull is obviousl y so nillch 
greater than the weight of w i n d  mee t i ll g  the u p per 
wor!,s that it must he regarded as the ch ief element i l l  
the retardation o f  speed. It is, in  fact, the oll l y  ele­
ment needing serious cons iderat ion , the water being 
700 t.imes heavier than an eq ual bulk of ai t·. 

The effect of this resistance is, ho wevel', very differ­
ent as regards ordinary vessels and the roller boat. 
The vessel of to-day is practically a watel' plow, forc­
ing its way through the wateJ" which, as long as 110 
great speed is attempted, easily yields before it. 

Rut as the speed of the boat incI'eases, the resistance 
also increases in a vastly greateJ' ratio, and conse­
quently an enormous increase of horse power is neces_ 
sary to i ncrease the speed. How great this in�rease is 
is strikingly shown in a comparison of the Campall ia 
and Turbinia. 

The Campania, making from 20 to 2 1  knots an hour, 
has 2� horse power for every ton of her displacement . 
The T urbinia, making 32 knots, requit'es no less than 
50 horse power pel' ton displaced. Nothing could 
more eloquently tell of the disproportion between the 
increased rate of speed and the increased resi stance of 
the water. 

The Bazin boat is but a modification of the plow 
principle. Her rollers are plow-sha.ped, i .  e . .  they are 
disks, thin at the circumference and thick at the center. 
They do, indeed, roll ,  b ut they roll through and in the 
water, not upon it; and, although the proportion sub­
merged is not so great as in an ordinary vessel, yet 
they are being forced through the water in the same 
way. They do, it  is true, decrea�e sOlllewhat the sld n  
friction , and this, a t  low speed s, is a consideration, 
But, when high speed is reached, although skin fric-

tion exists and is increased by the speed, it is not the 
main obstacle to progress, but the water resistance, 
which cannot be o vercome sav e by a greater increase 
of ell gine power than his boat is capable of carrying. 
And this is also true of all the roller boats planned 01' 
tried during the last half ce,ntury. 

'fhe Knapp roller boat, however, is not a plow. AI· 
though a small portion of it  is su bl lJerged, its mode of 
pro�ression is essential ly that of a broad-ti red wheel 
rolling on the water. If it could rest on the watel' 
without any displacement, it would be a wheel or cyl­
inder moving on a level surface. Hut, this being im­
possible, its partial submersion produces the effect of a 
wheel 01' cy linder rolling u p  a hill. What wil l be the ef­
fect of water resistance on such a mode of progression ? 

I think it Illust be ad mitted that, if the resistance 
were nil, the progress would be nil also. The paddles 
and skin of the boat would simply slip round aud round, 
without going forward. B ut the Illore resi stance can 
be increased , the faster the boat will go forward. It 
matters nothing how this resistance is gained, ,whether 
by p add les 01' by increased speed (utilizin g the ski n 
friction for all it is worth) or by the propulsion of the 
water toward the boat by the wind . For example, - a 
cyl inder or banel will t urn round and round in the 
water ; b ut, placed on a sol i d , resisting body, it not only 
tUl'ns round,  but moves forward. And the effect is 
the same, whethel' the powel' is appl ied from out­
side, as by hand 01' foot roll ing the banel, 01' frolll 
insi lle by gravitation, as by the squ i rrel revolving his 
cage, or frol11 inside by leverage applied to the axle, 
as in the unicycle you d escribed some months ago, or 
in MI'. Knapp's des i gn for his boat. For the met hod 
of applying the power in the Toronto model is not his 
idea, nor has he ever approved it. 

T he inerease of resistance to the ordinary vessel may 
be compltred to a solidifying of the water in front of  
het·. It becomes, so to speak, harder and harder to 
force the boat through, and at last a point is  reached 
where she is no longer able to carry engines s ufficiently 
powel'fu l  to overcome any more resistance. Of course 
the water is not actual ly hardened. but the effect is 
much as if  it weJ'e ; fO l', water being incompressible, it is 
also incapable of displacement at a high rate of speed. 

'Vith the Knapp boat, the more resistance is in­
creased by her speed, the more easy becomes her for­
wani movement, not through b ut on the water. In­
stead of reducing resistance by reduct ion of speed, the 
resistance wiII lift her out of her dis placem�nt., thus 
red ucing resistance without reducing speed, and i f  suf-
1icient speed can be obtained to increase resistance 
unt i l it eq uals the weight of the boat, she llI ust roll on 
thH surface of the water without any displacement. At 
this point far less power would be necessary to keep her 
go ing than would be necessary previously to lift her 
out of her disp lacement and rol l  her up the hill .  The 
J'eal questioll to be solyed, then, is : What powel' w iII 
be n eeded to start her and acquire the necessary speed ? 

Some idea as to this may be gained from the pre­
I i m i lutl'y trials. Her engineers say that ollly about 
t wel ve horse power was deve loped at either attelllPt. 
SOllie of this was lost by the unfortunate slipping of 
the wheels on the track. Yet this small horse power 
was sufficient not only to revo!\'e hel' abo u t  six 01' se\'en 
t i llle:,; i n  a m inute, hut aJso to selHl her fOJ'ward at t he 
rate of fOUl' to fi ve m i les pel' hoU l'. This horse pow('r 
is  only about one-ninth horse power pel' ton displaced . 
It seems jlrobab le, therefore, that a comparath'e l y  
slllall po wel' w i l l  g i v e  h e r  considerable .�peed, b u t  t h is, 
of course, has yet to be teste(l. The slipping of the 
wheels, due to the l1lo isture on the rai ls fro m  the ex­
hanst stealll (a matter which the buildel's ought to 
have fore�een), w i l l  be guarded against d u ring the 
Will tel', and next :';Jl l'i l lg' we may hope to see the real 
trial of her speed capab i l ity. 

To s u m  up. The ordinal'y vessel is built on the 
finest possible l ines to obtain the least point of re­
sistallce . The Knapp boat is built to go broadside on, 
to obtain the greatest pos:,;i ble contact with the wat.er, 
and, consequently, the great.est resistance, because the 
resistance tends a l ways to lift her out of her displace­
JlIent alld decrease the power necessary to acquire speed. 
This  is the real point of the invention. 

It is pel'itaps neces::;ary to say that Mr. Knapp is not 
responsi ble for anyth ing in thi::; article, save when his  

own words are quoted. ROBERT W. RAYSON. 
392 Alfred Street, Kingston, Onto 
[We publish the above letter as being, we believe, 

the first statement of the theories upon wh ich 
the Knapp roller boat was built. 'Ve cannot agree 
with the writer that, if the boat could be driven fast 
enough to roll hersel f onto the su rface of the water, the 
power necessary to propel her would be less than in a 
vessel of the normal type and the sallie disp lacement. 
If the normal draught of the Knapp boat is say 2 feet 
and her weight 200 tons, a certain proportion of the 
horse power of the boat m ust be expended in raising 
200 tons 2 feet and maintaining it at that level. In the 
ordinary boat the weight is carried by the watel', and 
the whole effOl·t of t.he engines can be devote(l to 
propulsion ; but in t.he Knapp boat., as explained by 
our correspondent, the engines have not only to propel 
the boat but carry a. part of its weight 80S well. -ED,] 
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THE STEEL PIPE AND TUBE INDUSTRY, 

I1I. -THE PIPE ;\<IILLS. 
In our previous articles on the steel pipe and tube in· 

dustry we have traced the manufacture of steel tllbing 
through the blast furnace plant, where the iron ore is 
smelted and cast in the shape of pig i ron, and through 
the steel phnt, where the' iron is converted into steel 

j'cieu tific  �tUtritau. 
been raised t o  a red heat, it i s  placed sidewise in the 
bending rolls. These consist of two lower rolls and a 
third vertically adj ustable roll placed above and be· 
tween them. The plate is rolled back and forth be· 
t ween the upper and lower rolls, the upper roll being 
gradually depressed until the plate is curved to shape 
with the scarfed edges overlappiilg. This method of 

3.-LAP-WELDING A 16-INCH PIPE. 

by decarburization with the air blast and ro lled into 
long �trips of various widths and thicknesses which are 
technically  known as skelp. The t hird and final stage 
of lllanufacturtl occurs in the pi pe departlllent, where 
t he skelp is  rolled or drawn up into shape and welded 
i uto tubing. 

forming up the pipe is adopted only for sizes from 8 
inches up ; the skelp for smaller sizes is forllled by being 
drawn through a die, a� shown in  Fig. 5. '1'he die is 
carried on a table at the level and j ust in  front of the 
mouth of the furnace. It may be described as a stout 
iron tube, the front half of which, next the furnace. is 
split open and flattened out. I nside the die is a man­
drel of the shape shown in the tlmall sketch, Fig. 5, 
whose rear portion, lying within the closed end of the 
die, is of the size of the finished pipe. As the plate is 
pushed out of the furnace it is seized by a pair of heavy 
tongs and drawn through the die, the flaring sides of 
which gradually 
c urve t h e  plate 
until its e d g e s 
meet and lap as 
it patlses through 
the tubular end 
of the die. 
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. .  ball " or mandrel of the same diameter as the inside 
of the pi pe. As the skelp enters the rolls its lapping 
edges are squeezed together between the rolls and the 
mandrel and a perfect weld is made. The rolls are 
perforated with a number of countel'sunk holes to 
enable them to bite the skelp and insure its being 
dri ven forward over the mandrel. This produces the 
rivetlike projections which appear on welded pipe in 
the larger sizes. The reliable character of the welding 
is  due to the perfect homogeneity of the steel (a result, 
as we have explained in the previous article, of excep· 
tional care in the iron and steel process), together with 
the perfectly even welding heat which is secured in the 
gas furnace and the absence of the dirt and cinders 
which are unavoidable in welding furn aces heated by 
solid fuel. Moreover, as soon as it has passed through 
the welding rolls each piece is cal'efully examined, and 
all doubtful welds are rejected. The rough pipe is next 
passed th rough sizing rolls, in wh ich it is brought to 
exact gage, and then through cross· straightening 
rolls, in  wh ich the axes of the two rolls are inclined at 
a considerab le angle. It is then cooled on a movable 
table, where it is subjected to a cold blast of air and 
kept roll ing to and fro. This prevents it from warping 
badly, as it would be apt to do if  left to cool in one 
position, and rel ieves it of the strains which would he 
set up by uneven cooling. It is fi nal ly straightened in 
dies controlled by hydraulic pressure, 

The pipe is then placed in a lathe where the rough 
ends are cut off. These ends are taken to the testing 
department, where they are put through various 
flanging, crushing and bending tests, as will be ex· 
plained later in the present article. The pipe is now 
placed in the hydraulic testing machine, Fig. 8. This 
consists uf a fixed and a movable head, the latter being 
shifted on the bed plate and keyed in a position corre' 
sponding approximately to the length of the pipe to 
be tested. The latter is supported between two face 
plates, in which are recessed a number of concentric 
annular grooves, corresponding to the various sizes of 
pipe. The grooves are filled with rope packing, and 
after it has been lifted into place the face plates are 
pressed firmly against the ends of the pipe by means 

Perhaps the best idea of the scope and detail of this 
department is gained from the fact that from the di· 
lllinutive Ys inch gas pipe up to the 24 and 36-inch 
water, oil or gas main there are lUore than 1 ,000 dif· 
ferent sizes of tubin g turned out of the pipe mills and 
listed on the books of the National 'ru be Works Com· 
pany as carried regularly i n  stock. Broadly speaking, 
however, all the tubing may be divided into two classes 
-butt· welded and lap· welded-the former incl uding all 
tUbing from �il· inch up to 1 14-inch and the lattel' all 
sizes of pipe from n�·inch up to 36·inch. The pipe luills 
in which, the small gas and water pipe is made contain 
seven welding gas furnace8, together with the necessary 
cutting and threadillg machines and testing apparatus 
and a large stock house for the finished pipe, the whole 
beiug' u nder one roof. The lap- weld m ills, i n  which the 
larger sizes are made, contain ten double bending fUl" 
naces and twelve welding gas furnaces of the Siemens 
regenerath'e type. The pipe mill department also in· 
cludes two large machine shops, a pipe coupling forge, 
a flange welding shop, a foundry and many depart· 
ments of lesser importance. All of the furnaces are 
fi red with an artificial gas known as " producer gas, " 
wh ich is manufactured on the premises by seventy-five 
prod ucers. 

The p I a t e  s ,  
scarfed and rolled 
or drawn up to 
shape, with theil' 
edges lapping, are 
now pu�hed into 
a gas· fired weld· 
ing furnace, Fig. 
1, by means of a 

4.-LAP-WELDING ROLLS AND MANDREL. 

T h e  previous article closed at a point where the steel 
h ad been rolled i nto long strips of the required size. 
T h ose intended for the larger sizes of pipe are fastened 
U POII a traveling table where the edges are " scarfed " 
or beveled by the plate being drawn past a set of cut· 
tel's. They are then pushed into a gas-fired " bending 
furnace, " whicQ, like all of the furnaces in this mill, is 
double ended, the material being introduced at one end 
and withdrawn at the other. As soon as the plate has 

steam " pusher. " The pusher is controlled by the man 
who is shown seated between a pair of hand wheels, and 
the lengths of skelp are brought successively in front 
of the furnace by the worklllen, and rolled into posi· 
tion from the table onto which it  is delivered from the 
bending rolls. As soon as the skelp has been raised 
to a welding heat, a door at the back of the furnace is 
opened and it is pushed into the welding rolls, Figs. 3 
and 4, which are located j ust outside the rear door of 
the furnace. The rolls are concave and are curved to 
the outside radius of the finished pipe, and between 
them, held in position by a long and stout  bar, is  a 

o.-FORMING UP A o-INCH PIPE. 

of a hydraulic ram at one end of the machine (see Fig. 
8). At the center of one face plate a nozzle leads from 
the hydraulic pump into the interior of the pipe, The 
smaller sizes are tested at 500 pounds to the square 
inch and the larger sizes at 1 ,000 pounds. T wo inch 
line pipe is subjected to 1, 500 pounds, and for oil well 
tubing the test runs as high as 2, 500 pounds. 

Among the many branches into which the pipe mill 
department is subdivided, there is none that reflects 
greater credit than that in which the work of welding 
on the flanges is carried on. The interior of this shop 
is shown in the large front page engrav1ng, where one 
end and the flange of a 22·inch pipe are shown being 
raised to a welding heat in a gas furnace. We have 
spoken of the screwed flanges which are fitted to the 
smaller sizes of pipe. Formerly this method and rivet · 
iug were used for all sizes, and while the high quality 
of the steel enabled an excellent job to be done, the ex· 
pansion and contraction of the screwed flanges, e�· 
pecially in  the larger pipes, was apt to produce leaky 
joints in the course of time. The company, at the 
u rgent request of one of their patrons. and after 
lengthy expel'illlents. have succeeded in welding on 
the flanges an d lllaking the job as perfect as the lap 
weld in the pipe itself. The results in the mediu l ll 
sizes were so successful that the experiment was tried 
on pipes up to 30 inches in diameter, and with invaria· 
bly excellent resu lts. The flange is formed up ont of a 
bar of steel . 'rhb is placed in a lathe, bored out and 
then faced on the !H ner face, care being taken to leave 
a Yz·inch fil let on the i n ner edge. The end of the pipe 
is then swaged clown sl ight ly, say about %' inch, and 
the flange is pu!Ohed on over it, the edge of the pipe 
being beaded over with a few taps of the sledge ham· 

, Iller to keep the flange from coming off in the furnace. 
The latter, which is  gas fired, is bui l t  ill two semicir· 
cular hal ves, the u pper of which is rell lovable. It is 
built to the size of the pipe that is to be handled and 
is deep enough to permit a good body of flame to play 
around the flange and end of p ipe. \Vhen the work 
has been raised to a welding heat, the pipe is  swung l round onto It concave anvil, which is stepped to receive 
both the pipe and the flange. The hammer is made L 
shaped, so that the horizontally projecting portion 
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may enter and strike the 
intedor surface of the pipe, 
and as the latter, with its 
flange, is turned round on 
the anvil the welding up is 
quickly co mpleted. The 
operation is very speedy 
and the result thoroughly 
reliable and of course great­
ly superior to a screwed 
connection. Flanges have 
been welded on pipes up to 
30 inches in diameter, and 
preparations are b e  i n g 
llIade for flanging 36 inch 
pipes by the same method. 

The manufacture of pipe 
couplings is shown in Figs. 
6 and 7. They are made 
from bars of steel of the 
thickness and width of the 
coupling. The smaller sizes 
are made in a special m a­
chine (Fig. 6), which cuts 
off the desired length and 
forlllS it up on a malldrel 
with surprising rapidity. 
The pi eces are then heated 
in a welding furnace and 
welded under the quick­
acting s t e a  m hammer, 
shown in Fig. 7. The ends 
are then swaged down, the thread is  tapped, and they 
are then ready to go on the pipes. As many as 40,000 
couplings can be turned out in twenty-four hours. 

One corner of this huge department, which, by the 
way, employs 3,400 hands, is devoted to making bends. 
The pipe is first filled with sand to prevent its distor ­
tion, and it is then heated and forced by hydraulic 
pressure into a die of the desired radius. The result is 
so smooth and regular that these steel bends 
might easily be mistaken for cast iron pipe. 

In addition to the standard pipe work, this 
department turns out a bewildering variety of 
special work, the mere enumeration of which 
would exceed the limits of this article. Among 
other special work we noticed working barrels 
for oil well pumps ; steel trolley poles in which 
each length is swaged down and shrunk on 
over the end of the next smaller section ; hy­
d raulic pipe intended for a pressure of from 
2, 500 to 5,000 pounds to the square inch ; 
Pintsch gas cylinders, made to stand a test of 
600 pounds to the square inch ; ammonia cylin­
del's ; compressed air hoists, and a lot of 16 inch 
pUIll P columns for the great shaft, 4,000 feet 
deep, at the Homestake Mine. During our 
visit, the mills were employed on an order for 
10,000 cylinders for the Liquid Carbonic Acid 
Gas Company, Chicago. The cylinders made 
for this company are numbered consecutively, 
the last of the present order being numbered 
70, 768. They are tested to 3, 700 pounds to the 
square inch. The shells are 5 inches in diame-
ter and have a concave flanged bottom welded 
in. The neck is swaged down and a solid steel plug is 
then welded into it, bored out and threaded. 

We present illustrations of some typical tests that 
are dai ly  being carried out at the works ; for, in 
addition to the hydraulic tests already referred to, the 
tubing is continually being subjected to a variety of 
tests to determine the quality of the w elds, etc. In 
cutting tubes to length, the rough ends are subj ected 
to a longitUdinal crushing 
load. If any tube fails at 
the weld, it is sent back to 
be rewelded. Other tubes 
are rolled with a Dudgeon 
expan der and the ends 
b�aded over, j ust as they 
would be if  set in a boiler. 
Others again are subject­
ed to side prp.ssure, and in 
a comparative test of iron 
and steel tubes (Fig. 10) 
the f o r  m e r  invariably 
cracked, w hile the steel 

. showed no sign of frac­
ture, even w hen the speci­
m ens were' completely flat­
tened onto The cold flang­
ing test (Fig. 10) speaks for 
itself, the toughness of the 
steel showing up in marked 
c o n  t l' a s t to the fibrous 
fracture of the wrought 
iron. 

We have before us a re­
port by Prof. Henry M. 
Howe, of Columbia Col­
lege, of a series of tests 
undertaken this year to de-
termine the relative merits 

J t itn t ifit jtutritau. 393 
of the metal across the 
grain, and that, while 
w r o u g h t  iron is weak 
across the grain, steel is 
nearly as strong across as 
along the grain. Of the 
twenty-three steel pipes 
that burst at all ,  17 '4 per 
cent burst elsewhere than 
at the weld. 

2. Tensile Tests. - In 
these eleven wrought i ron 
and eleven steel pipes were 
tested, with the result that 
the steel e x c e e  d e d the 
wrought iron on an aver­
age by 32 per cent, 22 per 

. cent, and 52 per cent in  the 
2-inch line pipe, the 2-inch 
tubing, and the 5%-inch 
casing respectively. 

3. Friction T( sts. -The 
hydraulic test was applied 
to 104 f e e t  of 2 - i n c h  
wrought iron pipe and a 
similar length of 2-inch 
steel pipe. Water was run 
through at hydrant pres­
sure and the loss of pres­
sure noted. The s t e e  I 

6.-FORMING COUPLINGS. showed a small but con-
stant s u p  e r i  0 r i t Y to 

of wrou ght iron and steel tubing. They were made on wrought iron, the pressure being about one-tenth 
three dasses of wrought iron and steel pipes : 2-inch pound per square inch greater at the discharge. 
line piping, 2 · inch tubing, and 5%·i llch casing. The The conclusion of the third article closes our descrip­
iron pipes were obtained from three makers of good tion of the steel tube industry as carried out in the 
standing and the steel pipes from the National Tube establishment of the National Tube Works Compan �· . 
Works. In the vast scale on which the works are laid out, il l  

1. Bursting Tests.-Hydraulic bursting tests were ap- the endless variety of labor-saving machinery employ­
plied to fifty-one wrought iron pipes and thirty-six ed, in the military precision with which the veritable 

7.-WELDIN G COUPLINGS. 

steel pipes, with the result that the steel pipes exceeded 
the bursting strength of the iron pipes on an average 
by 62 per cent, 41 per cent and 119 per cent, in the 
respective classes, and except in the case of three 2 
inch line pipes, " the weakest steel pipe of each class 
was st.ronger than the strongest wrought iron pipe of 
that class. " This is explained by the fact that the 
bu rsting strength of a pipe is limited by the strength 

B.-HYDRAULIC PIPE TESTING MACHINE. 

army of employes is controlled. and in the exact 
scientific methods w hich govern every detail of 
the various processes, the reader has been in­
troduced to an excellent example of that sys­
tem of industrial economy which has won for 
us such a commanding position in the iron and 
steel industries of the world. 

• � I • •  
'ro Produce Photograpbs o n  'Vatcb Cases. 

A subscriber of the Keystone asks that jour­
nal for information as to the method of repro­
ducing photographs on watch cases. The ed itor 
replies as follows : 

There are several processes by which such 
transfers can be made, but there is  real ly  only 
one proper method for doing such work, and 
this is performed by a species of enameling, 
the details for the process of which, we think, 
have never been given in full. The follo wing 
can be taken as the outlines of the p rocess, 
and any workman accustomed to enameling 
can readily perfect the details. The cap is first 
prepared by giving it a coating of transparent 
frit, which gives the appearance of the cap bf'­
ing coated with transparent lacquer, and it  j" 

on this glassy coating that the picture is produced by 
what is known among photographers as the . ,  dust­
ing in " or " powder " process. In carryi ng out the 
details, proceed as follows : Take a good negative of 
the actual size of picture required. N ext provide a 
piece of plate glass of suitable size, and after careful 
c leaning rub the surface with powdered talc, hut leav­
ing none of the dust on the plate. Now prepare a so­

l ution composed as fol · 
lows : Select pure, clean 
bits of gum arabic to 
weigh sixty grai ns ; glu­
cose, forty-five grai ns ;  gly­
cerine, ten m i n i llJ8 ; bi­
chromate of potash, th irty 
grains ;  distilled water, two 
ounces. Mix, warm and 
filter through muslin. The 
plate glass has a film of 
this mixture flowed evenly 
upon it and dried in the 
dark. This surface is ex­
posed under the negative 
above alluded to, for the 
proper length of time (to 
be ascertained by experi­
ment) ; after which the 
coated glass (carefully pre­
served from the action of 
light) is taken into a cellar 
or some other place where 
the air is moist, u nder 
which conditions it absorb­
Illoi�tu re proportionate to 
the action of the light. The 
portions screened from the 
light receive the most 
moisture, and consequent-
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Iy are the best fitted to take and hold any dry I duced. They will  excavate to within five feet of the 
powder brushed over the surface. 'I'he parts of the water's level, and six, and later fifteen, big steam shov­

THIRTY KNOT TORPEDO BOAT CATCHER " BAILEY." 
BY LIEUT. G. L. CARDEN. 

surface where the light has had full force do not els then finish the work. These powerful machines, The accompanying engravings represent the new 
hold any dust. The dust for the purpose under con- built much upon the plan of a harbor dredge, scoop torpedo boat catcher Bailey, so named by order of the 
sideration is dial paintet·'s black, a species of in- the dirt out by means of cantilever cranes, carry it navy department after the distinguished naval officer 
tensely b lack glass ground to an impalpable powder over the banks Ot· u pon dump cars, fot· a temporary Theodoric Bailey, who was second i n  command to Far­
and now used dry. This powder is brushed over the railroad is being constructed the entire length of the ragut in the action of passing Forts Philip and Jack­
face of the print w i t h  a soft camel's hair brush, and all canal. The ·soil f is soft and sandy, with the exception son on the Mississippi. The Bailey is one of three tor­
p:U'ticles, except snch as at'e held by the tacky surface, of some very fine clay strata, and no serions engineer- pedo boat catchers for which provision was lUade at 
carefully removed. The positive pictures by this pro- ing problems are encountered in the process of excava- the last session of Congress. The sum appropriated 
cess are very beautiful  and perfect. To transfer to the tion. Occasionally a streak of quicksand is found, . for each boat was $250,000. In advertising for bids the 
watch cap, the pict ure on the glass has now a coating which causes temporary embarrassment, but otherwise navy department stipulated that a speed of 30 knots per 
of tough collodion flowed over it  and allowed to dry, the work is accompl bhed with very few difficulties. hour would be exacted on the official course. The 
after which the collodion fi l m  is separated from the The number of steam shovels, graders, and the force of details of the design were left to the discretion of the 
glass and the coat of guilt and dextrine washed away. men, now n umbering six h undred, will be increased as builders. 

The positive pict ure is  now placed on the watch cap the work progresses, it being calculated that three The contract for the Bailey was awarded to Charles 
(which was previously coated with transparent enamel) L. Seabury & Company and the Gas Engine and 
with the collodion side out. On heating the cap in a Power Company, of Morris Heights, New York. The 
Illuffle, the collodion b urns away and the black enamel I work was obtained by this establishment at its bid of 
pigment fuses and incorporates itself with the trans- i $21 0,000. The time in which the boat is to be finisheu 
parent glaze on t he wat ch cap. is stated at eighteen months. A peculiar feature in 

------------.�, •• +,�.�-----
The St. Lan"l'e lu' e  Rlvel' Ca nal at Massena, N. Y. 

Massena is sit uated i n  St. Lawrence County, New ! 
York State, on the Gras:;e River, which, nine miles 
below the village, empt ies i nto the St. Lawrence. The 
St. Lawrence Rh'er Canal wi l l  extend from a point on 
the St. Lawrence t hree mi les northerly from Massena. 
hasing i ts  i ntake j ust above the Long Sault Rapids, 
wh ich have a fall of a l ittle over fifty feet from the 
point of intake to the mouth of the Grasse River. 

The canal, three miles in length, will be 225 feet wide 
and h ave an average depth of 25 feet, although in 
p laees cuts wi l l  reach 90 feet in depth.  'fhe canal will 
t h us receive an allllost level course, falling b ut 4 feet 
tl) the mile. At the mouth , where the water empties 
i u to the Grasse River, there is a fall of 47 feet. The 
vol u me of water wi l l  be much greater than is used at 
the Niagara power plant. The fal l ,  however, is  much 
Ie oS ; therefore the turbines and generators will be 
uilferently arranged. A vertical shaft 140 feet in depth 
is used at Niagara ; at Massena the turbines will be 
placed upon an i nclined shaft. A ring of steel encircles 
each dynamo, the central revolving portion being the 
field magnets and not the armat.ure, as in most other 
dynamos. The extreule diameter of the ring is  15 feet 
and the width 3 feet. This flywheel-like ring revolves 
within a stationary cylinder u pon a surface made of thin 
soft steel set edgewise, which contains slots filled with 
copper . bars parallel to the shaft, these bars being 
insulated with mica. The current will be delivered at 
2, 000 volts to the purchaser, and for long distance 
transmission it will be raised to 20,000 volts. The 
power house, the largest in the world, will be built 
u pon a solid reck foundation. It will be about 600 feet 
long and 1 30 feet wide and 60 feet high ; and will be 
provided with an ele('tric traveling crane 
capable of l ift ing Sil tons. The generators, 
of which there will be 15, wi ll  weigh 350, 000 
pounds each and wi l l  make ISO revolutions 
pel' m inute. They w i l l  be capable of devel­
oping 5,000 horse power each, or a total of 
75, 000 horse power. The total capacity of 
the canal is 150,000 h OI'se power. 

Ft'olll the powet· house the circuits will ex­
tend to the factories to be constructed near 
by, one syndicate already having contracted 
for 35, 000 horse power, for the purpose 
of man ufacturing acetylene, this be­
ing lIIade possible because of the  I i l lle­
stone format ion t hat unllerl ies the 
w hole section about Massena. E lec­
tricity converts this rock into calcium 
carbide, the basis of acetylene gas. 
N umerous othC'r chemical composi­

9.-DETAILS HYDRAULIC TESTING MACHIN"E. 

connection with the contract is the fact, as stated above, 
that all designing work is left entirely to the builders. 
If the boat fails to do what is asked of her, the fault 
will be that of the contractors, and not of the navy de­
partment. In calling for bids, berthing space for forty 
officers and men and ability to carry the armament in­
dicated, besides the 30 knots speed, were made condi­
tions. Attention was called to the fact that all ma­
terial used in hull and engines must conform to the 
navy department standards. 

The Bailey is the first torpedo boat catcher ever built. 
in the port of New York. The yards of the contractors 
are located on the Harlem River. When completed , as 
she will probably be, befot'e the close of lS0S, the 
Bailey will stand for the fastest craft possessed by the 
United State" government. This statement is made on 
the expectation of the builders to attain a speed with 
the new boat of 33 knots per hour. Just what may be 
expected of the two sisters of the Bailey cannot at 
this time be conjectured. They have yet to be heard 
from. In making the great speed demanded of the 

years will be required to comp.ete the canal . The pay new torpeuo boat catchers there will be no opportunity 
roll at present exceeus $15,000 per month. for jockeying work. Specified weights must be car-

The railroad facilities at Massena are favorable. The ried, and on the occasion of the official trial run the 
New York Central, by the R. , 'V. & O. branch, and the boat must be in service trim. The designs which 
Grand Trunk meet here. The navigation companies have been submitted to the navy departmentl by the 
on the St. Lawrence are numerous, and this waterway contractors, and approved, embrace the following 
will undoubtedly receive the greatest share of patron- I principal features : Length, 205 feet ; beam, 10 feet ; 
age when the works are finished. It is estimated that depth of hold, 13 feet 5 inches ; displacement on trial , 
the volume of water emptied into the Grasse f�()m the 235 tons ; and displacement when in commission, 265 
canal will raise that river by ten feet, thus making it a tons. The trial weights must not be under the follow­
most favorable outlet for the products to be manufac- ing figures : Hull. 67 '5 tons ; machinery, 115 tons ; water, 
tured. 10 tons ; ordnance, 12 '6 tons ; coal, 20 tons ; and equip-

There is heard much talk that the projectors of the ments, 9 tons. 
St. Lawrence Canal contemplate opening it for naviga- The armament will be a powerful one for a boat of 

this size. It will embrace four 6-pounder 
rapid-fir� guns and three lS-inch torpedo 
discharge tubes. The latter are for White­
head torpedoes. 

The 6-pounder guns will be mounted two 
on the main deck, one on each side autiu­
ships, and two on platforIlls supported by 
the conning towers. The deck guns will 
have an arc of fire from sharp on the bow to 
right astern. The guns on top of the con­
ning towers will have an almost all-around 

tiolls essential to the man ufacture of 
gunpowder will be prod uced. Salt­
peter will be refined and manufac­
tured as in France and Germany. 
Other enterprises at e . contemplated, lO. -COMPARATIVE TESTS OF IRON AND STEEL TUBING. 

fire. The province of the torpedo boat 
catchers, or, as the British term them, 
.. destroyers," is literally to destroy or 
capture torpedo boats proper. TIHl 

average torpeuo boat doe� not possess 
a speed much exceeding 22 to 28 knots. 
A torpedo boat like the Ariete of the 
Spanish navy, which is credited with a 
26 knot showing on the measured mile, 
is an exceptionally high-powered craft. 
Even the Ariete could be easily over­
nauled by such a craft as the Bailey. 
Having run the litt le torpedo boat 
down, the catcher ann i h ilates h er w ith principally those which have i n  view 

the manufacture of certain chemicals 
which are now imported. The cOlllpany already assert 
that they have contracted for all the power they can 
supply for some years to come. 

The large operations upon the work of excavating 
the canal and the building of the power house attract 
h undreds of visitors to Massena almost daily, and that 
q uiet little town, fot'lttedy in obscurity, except for its 
cum tive sulphut' springs, has become in one brief 
l lIonth a thriving, bustling community. Mid way along 
the canal, and at the point on the survey. has grown up 
what has  been christened the " \Vhite City, " the dis­
t ributing point of the construction company. H ere it 
w i l l ,  for sOllie distance, be necessary to excavate be­
t ween 60 and 90 feet of earth .  O vet· o n e  hundred two­
horse scrapers are at work. T w o  large graders, with 
eight mules in front and four behind, remove the sur­
face dirt to a depth of fifteen inches, and roll it up 
from a plow-shaped blade into an endless belt, fi n ally 
du mping it into wagons, a dozen or more being l'eq llired 
to carry away the dirt from each grader. The graders 
are the most efficient excavating machines yet pro-

THE STEEL PIPE AND TUBE INDUSTRY. 
a heavy fire from her 6-pounder guns. 

tion purposes, thus making a water route on the The 6-pounder is a heavier piece than is given to tor­
American side that will compete with the Long Sault pedo boats. In consequence, the l ight i-pounders 
Canal, about nineteen IlIiles long, which brings vessels which the latter usually carry are no mat.ch fot· the 
below the Long Sault rapids. If this were done, it heavy guns of the pursuer. In the case of the Bailey 
would shorten the canal route by nine miles and give this government has for the first time placed 6-pounc1er 
vessels but three miles of canal to traverse under slow guns on its torpedo boat catchers. 'fhe Dupont and -
speed. Although this is a feasible enterprise, it is yet Porter, both torpedo boat catchers now in service, are 
only a future possibility. Locks, which would be neces- armed each with four i-pounder guns. The British 
sary under those circuIllstances, are not being con- I practice is to equip their destroyers with one 12-pound­
structed or provided for, and the navigation feature of er rapid-fire gun and three 6-pounders. 
the canal could only be real ized a ft.er our government As in the case of all high speed vessels, there is no 
hll-d dredged the Grasse River and opened it to naviga- feature more interesting than the motive power. The 
tion. It would undoubtedly be of great assistance to Bailey will be supplied with engines capable of 
St. Lawrence River navigation, as well as a source of developing 5, 600 horse power. This power is more 
revenue to the owners of the canal ; but w het.her it is than one-half the power employed on the Cunard 
thoroughly feasib le to combine the two enterprises is steamer Umbria. The latter is a vessel of some S,OOO 
problematical. The water for the MaslS';'lna Canal comes tons displacement, while the Bailey on trial wil l dis­
entirely from the American side of the rivet· and from place but 235 tons. The Bailey'S end ues are of the 
this s ide of the Long Sault Island.  therefore no inter- four cylinder triple-expansion type. The diamet�rs in 
national questions or complications can arise. inches for the h igh, intermediate and low pressure 

EDWIN WILDMAN. cylinders respectively are 20, 307� and 32. The com· 
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mon stroke is 18 inches. 'fhe development of 5, 600 
horse power is expected when the engines are making 
about 400 revolutions per min ute. 

stood to weaken metal, it is deemed safer to accept this 
initial reduction in strength than to trust to the un­
certainties of water action and untreated plates. 

pected, by reason of her size, to maintain in a high 
sea. 

The Bailey is essentially a seagoing vessel. Her 
Steam wi l l  be furnished by four Seabury water tube 

boilers. Each boiler will be equipped with two fur­
naces. The working pressure will be 250 pounds to 
the square inch. As arranged, there will be two fire­
i·ooms. Each boiler will have its own funnel, making 
four in all. 

In  the crew space forward there wil l be folding 
berths for thirty-three men. Of this number, eight 
will be for tlie machinists. The officers' bunks will be 
Pullman car berths, fitted i nto the sides of the boat, 
aft in the wardroom. 

The Bailey, li ke the Dupont and Porter, will be able 
to do battle with battleships after the fashion of tor­
pedo boats. "\Vhen thus engaged she will have recourse 
to her torpedo tubes. But, as above shown, the prin­
cipal duty of the new craft will be to drive off and 
annihilate with gun fire the torpedo boat torments of 
the battlesh ips and crnisers. Speed alone will  enable 
the Bailey to do this, and this s!)eed the catcher is ex-

bunker capacity is deemed sufficient to enable her to 
steam three thousand knots at economical speed. I n  
time o f  war she may b e  expected t o  accompany the 
battleship fleet, and to serve both as a scout and de­
fense for the heavier vessels. 

From the price to be paid for the Bailey, it w i l l  
b e  seen that a torpedo boat catcher i s  a n  expemi ve 
craft. A torpedo boat possessing a speed of twenty· 
three knots per hour can, nowadays, be turned out for 
about $75,000. 

Al l  steam pipes are to be constructed of steel, and all 
pi pes leading into the bilge m ust be constructed of 
copper. The h ull plates, frames and angle irons be­
low the water line will be galvanized. The metal used 
in the construction of the " Bailey " will be so thin and 
light that no portion of i t can be afforded to be wasted 
in rust. A lthough galvanizing is cOllllllonly under-

The inspection work on the Bailey for 1he navy de­
partment is in the hands of Passed Assistant Engineer 
Carr, United States navy. 

THIRTY KNOT TORPEDO BOAT CATCHER ' BAILEY," BUILDING AT NEW YORK FOR THE U. S. GOVERNMENT. 

RECENTLY PATENTED INVENTIONS. 
En�ineeri n � .  

ROT A RY ENGIXE. - Ward B. Story, 
Freehuld, N. Y. Two patents have been granted this 
inventor for an engine in which abutments are mounted 
to swing on a cyJinlier, folding into recesses in the cylin­
der wall. and resting with their free ends against should­
ers on the cylinder heads, a piElton revolving in the cylin­
der having a fixed head extending in its working cham­
ber, and the hub of the cylinder haviug iulet and exhaust 
purts. The arrangement is such that the steam i, cut off 
during a part of thc revolution to allow it to act expansively 
iu the cylinder ou the piston head, to which two impulses 
are given during every revolution of the main shaft. 'rhe 
piston may also have a plurality of piston heads, in can· 
nection With a series of movable abutmeuts iu the cylin. 
der. a rotary valve connected with the supply aud with 
au exhaust being adapted to conuect with a series of 
ports leadmg into the cylinder, each port forming alter· 
nately an inlet aud au exhaust Ilort. 

R a i l w a y  Applia nce ... 

RAILWAY SIG� AL, -Joh ll D. Taylor, 
Chillicothe, O. This iuventlOu relates to highway craBB . 
ing signals provided with an electric bell which is auto· 
matically thrown mto circuit by an approaching tram 
aud cut out of circuit by the traiu when it passes the 
crosBing, the iuventlOn being designed to simplify such 
apparatus and reduce to a minimum the cost of can · 
struction and maiutenance, while also lessening the 
liability to derangement. 

Bicyclc .. , Etc. 

SADDLE. - David Basch,  Ne w York 
City. This saddle is made with a removable and inter· 
changeable cushion at each side of its ceuter the 
cushions being held firmly in connection with the 

'
body 

of the saddle by a tie plate secured to the saddle budy. 
The cushions are also provided with removable cove,.., 
held au by means of the tie plate, the cushions being 
light, durable aud elastic, and resuming their original 
shape the moment they are relieved from pre.sure. All 
the parts of the saddle art: rcadiiy and quickly dlsman 
tled aud as readily assembled. 

BICYCLE AIR PUMP. -Albert S. Noo­

nan, Rome, N. Y. An air pump which may be con-

o Clt:::.� O�m.4! 
J<fI"IL .tr�s 

H4,IIit6- .E."fIf 

LONGITUDINAL SECTION AND PLAN OF THE " BAILEY." 

veniently operated by one band is provided by this iu· 
vention, tbe pump having the usual cylinder and piston, 
mounted on an outwardly extending stem to which is 
attached a haudle, and the cylinder having a reduced 
outlet with which is connected a flexible tube, the other 
end of the tube bemg provided with a holder for attach­
ment to the valve leading through the rim into the tire. 
The flexible tube allows the pump to be eugaged with 
the valve nipple while the body portIon of the pump is 
at a slight inclme relatively to the wbeel, the pump being 
held rigidly in place by the adjustahle holder. 

D EVICE FOR LOCKING B ICYCLES. ­
Emil Buebel, of Altoona, and Jack Hall, of Juniata 
Kipple, Pa. This is a device for applieatiou to the front 
fork b prevent the wheel from being turned to the right 
or left, thereby preveuting the unauthorized use of the 
machine. The lock is applied to the lower head tube 
fltting, adjacent to the croivn of the forks, and the lock­
ing device proper and adjuncts are inclosed in a thin 
metal casing detachably secured to the fitting, the locking 
bol t sliding vertically, and Its lower end when depressed 
entering a socket in the coue or fork crowu bearing. thus 
locking the fork so that the front wheel canuot be turned 
to the right or left. 

llIini n�, Etc. 

PORTABLE GOLD W ASHHR. - Felix 
Kahn, Laredo, Texas. According to this  improvement, 
two rotatable basins are mounted one above the other on 
a spindle or shaft held in suitable bearings in a small 
tank, means being provided for breaking up clods and 
stirring the pulverized are as the hasins rotate and also 
for dischargmg the liqUid contents of the tank as re­
quired. The basin , spindle and connected parts are 
adapted to be easily removed from the water tank, and 
mercury may be placed in the basins to amalgamate the 
free gold. The device is particularly adapted for use by 
prospectors and in laboratory work. 

A UTOMATIC D UMPING C AGE. -W i lliam 
K. Gordon,"' Thnrber� 1'ex3s. For nse in the shafts of 
coal mines, etc., this inventor hus devised a platform so 
made and hung as to avoid pounding and rackil lg of the 
guides and t",ver huilding, the platform turning on a 
true circle. Means are provided for automatically restor· 
mg the platform to a horizontal or carryiug position 
after it has been dumped, locking the platform, and 

automatically unlocking it for dumping. The platform 
may be made to dump at either end, and provision is 
made to prevent the spilling of coal from the car mto the 
shaft. 

llIecll anical. 

disks. The inveution provides for a disk with inner ,ind 
outer beveled edges, Ilnd clamping devices for holdil ll! a 
sheet of sandpaper on the edges, the disks being free to 
yield accordiug to any unevenness iu the work, to in­
sure a proper and smooth sandpapering of oppo.it.e faces. 

M ECHANICAL MOVEMENT. - S u m p ! !'r 
ROUND BAR ROLLING MILL, -Pa u l  J . L. Harwood, Unioutown, Ala. To transform recipmcat· 

Delay, HOllean, France. For makin� straight shafts iug into rotary movement, and vice versa, this invention 
or axles, and shaftE of varying diameter, thi. mill is pro,-ides a shaa divided into two sections, each section 
made with a series of rollers Burrounding a central space beinl: spirally grooved, but in OPpOSite directions, a col­
adapted to receive the blank, slides carrying the rollers lar cugaging each of the sections, and means being pro· 
and being arrauged to move radially in the frame of the vided for moving one relatively to the other, and at the 
machine. the rollers being carried bodily by the slides same time preventiug the rotation of the collars except 
so that during the movemeut of  the slides the axes of the in one direction. The device posse.ses the advantage of 
rollers remain parallel to their original positions. Means having uo dead center, and the stroke of the reciprocal­
are provided for moviug the slides radially with the roll- ing member may be varied without affecting the rotatiou 
ers, and for rotating the rollers while they are being of the shaft 
moved iuward against the blauk. A hollow blank may be I N UT LOCK. - Townson Hand, North 
worked by inserting in it a mandrel, and blanks of orig· Vernon, Ind. According to this invention, any attempt 
inal polygonal cross sectiou may be worked in the to unscrew a nut au which thiB lock is employed will 
mill . canse a cam member of the lock to rotate and biud firmly 

SH A FTIN G  C OLLAR. __ H einrich M e l t -
against the nut. The device comprises a fixed member 
having an inclined surface concentric with the bolt opeu. 
ing, and upon which rests tile iuclioed inner surface of 
au annular locking cam, adapted to rotate and ride up the 
iucliue on the fixed member, and wedge firmly against 
the inner face of the nut, whenever the nut is turned in a 
d!rection to unscrew it. 

zer, Ratibor, Germany. An abutment ring or collar for 
shafting, to dimiuish the friction betweeu bearings or 
loose pulleys, is provided by this invention, the collar 
having au exterior groove at one end formiug a ueck in 
which is a channel ring in which are located anti·frlction 
ball.. The channel ring beariug against a loose pulley 
permits the latter to turn independeutly of the shaft and 
at the same time holds the pulley from sliding ou the 
shaft. 

PATCHING SAws. -Mich ael D. Ahearn, 
Green Bay, Wis. For cutting or grinding a concave 
recess iu the side of a metal plate for the purpose 
"f patehing fractures in saws by brazing across Buch 
places cross sections, this inveutor has deVised a machine 
comprising horizontal guide ruds au which slides a non· 
rotary frame, an oscillating frame bemg arranger! within 
the non.rotary frame and carrying a horizontal shaft 
with drive pulley and cutting wheel, there being meaus 
for vertically adjusting this .haft and wheel . 

SANDPAPERING MACHINE.-George C. 
Bonniwel i,  Hickory, N. C. A machine more especially 
designed for sandpapering the edges of door panels, 
etc., is provided by this invention, the machiue having 
abradmg disks wHh oppositely arranged abrading faces, 
and permitting of readiJy fasteninK the paper to the 

PAPER WINDIN G MACHINE. -WJ l I iam 
H. Decker, Rumford }'alls, Me.  A machine more espe· 
cially designed for usc with machines for making wide 
paper has bten designed by this inventor, the machine 
being arranged to relieve the winding sbaft of its load, 
to prevent the shaft from springing, and, consequeutly, 
prevent irregular winding. Sliding bearings are plO­
vided for the shaft on which the paper is wound, and a 
supporting drum adapted to support the paper on the 
shaft IS jonrnaled in bearings fitted to slide at an angle to 
the line of movement of the shaft. The device is shn­
pIe and dnrah1e and entirely antomatic in its operation. 

EDGE SETTING M A CHINE. --Adam H. 
Prcn"el, Reading, Pa. For setting and polishing the 
edges of the soles of boo", and shoeB, this improved 
machine affords a novel construction, arrangement 
and adjustment of t.he reve",i hIe head carrying the 
setting and polishing tools. The arrangement is such 
that two tools may be alternately brought into u�e or 
thrown out in a very oonvenient and practical manner ; 
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and, if desired, a hand rest may be employed below the 
shoe to hold it steady in turning the tool, a lamp or gas 
flame being placed adjacent to the tool not in use for 
alternately heating the tools. 

A�I'l cultu  ral. 
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ing of the nibs, it being designed to so construct an 
ordinary writing pen that, at one dip� i Ig of ink, it will 
take up and retain sufficient of the fluid to accomplish 
the writing of one or more letters of medium length 
without the necessity of a second supply. The pen, 
therefore, becomes practically a fountain pen without the 
aid of the extended reservoir and other accessories of an 

XBu.ine •• ana r,lP er.onaL I pounds of wire No. 20 double cotton covered in 12  layers. 
120 feet. for each spool. Armature teeth must be wonnd 
with four even layers of No. 22 double cotton covered 

The charge f'" imoerUon wnd£r this head is One Dollar a , magnet wire about 2 pounds in all, approxImately 80 
line jor each tnsertwn : about eiQht words to a hne. I 

, 
• • 

Advertisements must be received at publication ojfice 
, feet on each . prong. 3. Coulrt It be charged wIth four 

as early as Thursday mornVn{! to appear in the Jollow- ' cells of the primary battery ?  A. No, Four cells of bat.­
i'l1J) tveek's issue. I tery are not enough to charge the field. When wound 

A NIMAL CLEA�ING D EVICE. _ Orson ordinary fonntain pen. I as above it should be charged from an incandesccnt light­
mg circuit. 1'. Fretwell, Cedar City, Utah. 'rhis device comprises a 

rotary brush monnted in a framework in which is al.so 
mounted a gear wheel and connections, with a rubber or 
flimi1arly covered tire on one or more operatil1.g wheels, 
the rotary brush bei ug operatRd by pushing the device 
along in contact with the animal's body. Different 
formA of brllshcs and cleaners may be use�, to be ope­
rated by the gear connections, for doing rapid and 
effective work in cleaning horses and other animals. 

CA NE PLA�TE R. -Ja<:ob C. D' A zeved o, 
Brooklyn, N. Y. This invention relates to machines in 
which the operationfl of making a fun'ow, planting the 
cane, and covering the furrow are accomplished in suc · 
ccstlive and cioFlely fol lowing steps, the machine facilitat 
ing the plant.ing of cane of any desired length, p lantmg the 
cane in mul tiple in the same fllrrow, ulld dropping the va­
rious pieces simultaneously. When the ground is covered 
with pea or other vines. the machme provides means for 
cutting the vines in advance of the plow, so that they 
will not interfere with the planting, and the machine is 
also provided with a marker not liable to be rendered 
inoperative by contact with an obstruction. 

CO� ;><ECTIXG ROD FOR REAPE RS. l\fow­
ER:"l ETc.-Daniel J. Crosby, Kadina, South Australia. 
1'hi� rod is designed to facilitate actuating the knives of 
reapers and mowerE-, etc. ,  in such a mallllcr that, when 
oU8tructions are met WIth, thf! connecting rod, which COD­
verts the rotary Into reciprocal motion, shall lengthen or 
shorten, and thus avoid breaking of the knife or other 
part of the machine. The rod has a Bpindle longitu . .in_ 
ally movable through two bearings of a frame, a spring 
being located between the bearings, while two pins slid­
able in the spindle confine the spring, the pins being 
capahle of engaging the bearings as the spindle recipro­
cates in the frame 

BAND CUTTER AND SELF·FEEDER. ­
Henry J. Fourtner, Hazelton, Iowa. This machine is 
separate and distinct from a thrashing machine, with 
whieh it is connected only when it is desired to automati­
cally fecd the grain to the feeder of the thrasher. It is a 
simple and durable machine, readily applied to any 
thras.hing machine and arranged to feed the grain in 
regular quantities corresponding to the capacity of the 
thrasher, to prevent over-feeding and consequent in­
ferior thrashing. The operator, by throwing off the 
driving belt, may stop the band cutter and Belf-feeder at 
any time, to feed the grain by hand. 

CASH RECEPTACLE. -Al ph eus C. S i n e, 
Stanford, Ky. At the foot of the main casino; of this 
receptacle is a drawer. over which is a casing supporting 
a shell which tolds a rotary coin carrier, where coins 
may be placed or from which they may be removed at 
will, the upper casing holding gearing by which the coin 
carrier is operated, and the base casing carrying a re­
ceptacle for notes and also an alarm mechanism by 
which notice is given when the apparatus is operated. 

AXLE B ox. - Franz A . S u rt h ,  Dort­
mnlld, Germany. This invention prov'des novel forms 
of plates and ring to constitute a c10Bure for the epace 
between axles and the walls of the opening" in axle 
boxes, throngh w bich opening. the axles pae., the 
closures serving to preY('nt the passage of dust in "nch 
spaces and also preventing the escape of tbe lubricant 
from the axle hox. The construction allows free move · 
ment of the axle box and axle. 

K ITCHEN TABLE. - R u d olph J. Ht'n tze, 
Jet sey City, N. J. 'l'his table is provi/led with a bin for 
holding flour, etc , protecting the contents from insects 
and dust, the bin being also so piaced in the table as not 
to interfere with the ordinary use of the table. In the 
body of the tahle is also concealed a pastry board, 
which may be drawn entIrely out and placed on top of 
the table. The table is also provided with drawel'!l. 

SHOESTRI N G  H OLDER. -- H enderson T. 
Small, Channte, Kansas. This is a simple deVIce, com­
posed of a bracket having at one end a screw sh�nk, the 
bracket being provided with a contact surface and with 
an elastic band sprung into seats thereon. The device Is 
ad�pted to be re.dlly applie.d to a cabinet or other sup­
port to hold a nnmber of strings in such manner as to 
permit the ready removal of any one of the strings with· 
out displacing or disarranging the others. 

FE NCE WIRE STRETCHER ,-Joh n W. 
Schaal, Logan, O. The wire clutch mechanism em­
braced in tbis invention comprises a bar to which a 
series of clutches is attached, a tension bar and arms be­
ing attached to the bar and pivotally connected to the 
'clutches, tlle apparatus being adapted to stretch one wire 
or to streteh several wires simultaneously. It is adapted 
for application at any point in a section of fence, 
whether the ground be flat or undulating, and releases 
the tension automatically as the pickets are inserted, or 
as the wIres are depressed or raised for attachment to 
the posts. 

FLUTE. - Cario T. Giorgi, Ne w York 

Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy, Newark, N. J. 

. .  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe GO.,Chagrln F'al ls,O. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

NEW BOOKS, ETC, 

THE AMERICA� A N N U A L  OF PHOTOGRA­
PHY AND PHOTOGRAPHIC TIMES 
ALMANAC FOR 1898. Edi ted by W al ·  
ter E .  Wood h u rv. N e w  York : S" o­
viII & Arlams Co m pan y. 1898. P I '. 
370. 8 \'0, 300 i l lustrations. Pri()e 75 
cent'S. Concrete Houses - cheaper t.han brick, superior to 

st.one. • •  Ransome," 757 Monadnock Block, Chicago. This annual, now the twelfth of the series published, 
Machinery manufacturers, attention ! Concrete and appears this 8ea80n embellished with a beautiful coHec­

mortar mixing mills. Exclusive rights for sale. U Ran- tion of the latest and best examples of process work, and 
some," 757 Monadnock Block, Chicago. is typical of the progress that has heen malle in this line. 

The celebrated " Hornsby-Akroyd . . Patent Safety Oil The book is replete with many useful articles and hints 
Engine is built by the De La Vergne Refrigerating Ma- representing the experJcnce of well known writers OIl 
chine Company. Foot of East 13Sth Street, New York. photography, particularly as regards it,s relation to thc 

The best book for electricmns and beginners in elec- amateur worker. Details regarding proceE-S work arc 
tricity is . .  Experimental Science," by Geo. M. Hopkins. fully explained, while such topics as printing, develop­
By mail . , ... Munn ..\ Co., publighers, 361 Broadway, N. Y. m('nt� enlarging, lantern slide making. camera makin!!t 
nr Send for new and complete catalogue of ScientifiC astrono�lcal pho�ography and other subjects arc well 

and other Books for sale by Munn & Co., 361 Broadway, I �reated 10 a pra�tlCal way casll.Y undcrstoo�. Prmlmg 
New York. �'ree on application. m colors (the tr color process) 18 a180 descnlJed ami ex' 

amples shown. There I. the usual collectIon of the hest 
and latest formulas conveniently arranged for HSC. 
The book is iu fact a necessary adjunct to the library of 
every photographer. The editor iB to be congratulated 
on the improvement shown over previous iE-BUes. 

HINTS TO CORRESPONDENTS. 
Name .. and Addre .. 8 must accompanv all letters 

or no attention wl11 be paid thereto. TWs is for oUI 
Information and not for publication. 

Reference .. to former articles or answers should 
give date of paper and pa�e or number of question. 

Inqll irle .. not answered ill reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this department. each must take his turn, 
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houses manufacturing or carrying the same. 
Special 'Vrltten I n formatio n on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Scie ntific A merican S lI P I, l ements referred 
to may be had at the office. Pnce 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

Minerai .. sent £Or examination should be distinctly 
marked or labeled. 

CENTRIFUGAL ANALYSIS . A ma n ual 
for the use of the centrifuge in everyday work. l I Ius· 
trated. Rochester, N. Y. : Bausch & Lomb Optical 
Company. Pp. 36. This neat pamphlet is supplied gratis 
to persons interested in the centrifugal analyse" of water, 
milk, nrine, blood and other liquids or semi-liquids. It 
describes the apparatus and methods of arriving at re­
sults. The book is readable and instructive. 

TO INVENTORS. 
An experience of nearly tlfty years. and the prepara­

tion of more than one hundred thousand applications 
ig� f:;�I���d

t
p���i��I��llb�th

a
�O�lllt����t�� l�;:Jl �«(;�I:��:��� 

unequaled facilities for procurlllJ.! patents everywhere. 
�lSl���\);�S citU�!��i�:t:ll:l� 1;:iH�J (��;�lJ�Nl�:�()�l��I�� ::g� 
sons contemplating the RcenrJ1lg ( I f  patent�. either at 
home or abroad. are invited t.o writ,e to this office lor 
prices. which are low. in accordance with the timeR alld 
our extem�ive facilities for cunducting the busillCH

S
. 

Address MUNN & CO., office SCIENTIFIC A�IEltlCAN. 
361 Broadway, New York. 

(7272) G. B. C. as ks : 1. Can t h e  3 or 6 INDEX 
M I  .. ccl lalleo1l8. City. This flute has a mouthpiece curved in direction of 

PHOTOGRAPHIC C A MERA. -Dan iel P. the length of the flnte, with a mouth hole on its top and inch call bell be worked by the incandescent light wires 
OF INVENTIONS 

For which Letters Patent of the 

United States were Granted 

DECEMBER 7. 1897.  
A N D  B A C H  B B A R I N G  T H A T  D A T B. 

I See note at end of list about copies of these patents.] 

, a resounding chamber extending beluw the line of Com. (current ahout 104 volts), or sbould the magnets be wound 
O'Leary and Samuel B. Kull, New York City. This in- munication between the mouthpiece and the body of the especially for that purpose ? A. The magnets of call 
velltion coven; an improvemeut upon a formerly patented /lute. It has all the eleven holes necessary to the chro. bells should be wound to a very high resistance, if they 
inveution of the same inventors, in which the movement matic seale, each hole being adapted to be closed Inde. are to be connected directly to a lio;hting circuit. 2. 
of the film is automatically controlled by a shutter pendently without cross fingering, aud keys are not Should there be lamps in series with the bell, and how 
mechanism. The camera has a partition forming a necessary. The mouthpiele is at the upper end of the many? A. A bell with a lower resistance may be used 
guide for the portion of the film to be exposed, a casing pipe, along which the air is blown strail:ht, the notes in series with an incandescent lamp. 3. There are bells 
for the film at the rear of the partition, a guide board being of perfect intonation and equality of sound from made especially for light current; where can they be got, 
secured to the rear of the partition near one side, the the lowest to the highest. and who are manulacturers of German silver wire, the ��%::;,�;:ii�r eJ���!:;;O��l

t:crr��
a!�'�I�;:��S: ·s·. · iI: 5!J5,OOO 

rcar face of the guide board at the top and hottom being size nsed m electric car heaters ? A. Any dealer in clec- Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wj,081 
formed w ith recesses, while an index roller has its ends LOCK FOR FLUSHING VALVES. -C h arles tric supplies can furnish hoth bells and German silver ASbt��f�:'f���1,ul�'a�6��g. lTI.oUld" b.le . . �1:���. �.� .'.,�,-. 5Ua, IM 
provided with toothed wheel. adapted to engage the film H. Shepherd, New York City. Combined with the flush- wire. 4. Can the 3 Inch diameter carbons that are used ��f��'(�i�

c
c�f.

n
;�e�h�·, ���:�,'i:'::::::::::::::::::::.: gi�j:�t� at the recesses. ing valve lever, according to this invention, is a lock in the aluminum furnace be used for call bell batteries ? Bakinl':, cooking and beating furnace, O. K. Hurry 5iI4.n!l3 

TRANS�'E RRING DESIGNS. -William R. which engages the lever when it is raised and holds it in A. It will work as a negative plate, but is needlessly �:�tl
.
'C'1i

e
�o�t:�d:':: ·b�i�:aman . . . . . . . . . . . . . . . . . . . . . .  5J1.U1l 

Fish, Brooklyn, N. Y. To facilitate taking prints from elevated position until released by the descent of the heavy. A thin plate, � inch thick, is quite sufficient. Battery. See Electric battery. Secondary bat· 
lithographic stones or metal, etc., and converting them float ball of the mpply pipe, the design being to accom- (7273) J. L. T. says : Can a meerschaum Bea��:?;;. a�3��t;,�i���\��YO. Gridley . . . . . . . . . . . . . . .  " 5ll.),OOO 
into sensitive transfer sheets, regardless of the age of plish thorough flushing when the valve is raised by a pipe be cleaned so that it wi\l color again by boiling In ��:�i��,

f��a�I�)�,
��IIi�i:.��.��

el
�� :� .�I. -. -. -. -. -. -. -. -. : : gR�;m thc print or the number of times it has been used, this q
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� milk, or otherwise, and what is the process ? A. When ��� ��!��:"S.
Sli�Il!�y�: �'. �.ilTI.PSO.� : : : : : : : : : : : : : : : : : gri:&\� 

i nvention provides for first treating the sheet or film 0 e va ve. IS oc IS 0 sImp e cons ruc lOn, an once burnt the pipe calinot be satisfactorily colored un· Bed, invahd, A. B. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . 5!l4.84H 
containing the drawing or deSIgn with a mixture of r.an be readily attached to many forms of tank and less the burnt portion is removed and the surface again Beds, device for holding covers on, H. D. Viser . .  5%,221 

water and albumen, gelatine or one of the mucilaginous valve mechanism without making any change in the ex- treated by the process by which the meerschaum was «�ll: �i���l�: r. t: <.¥!�:�ii : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:� 
gums, then washing in water, then treating It with a isting construction. prepared. We are not familiar with the process of holl- Belt. F. C. Missimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U5,2.\o 

greasy 01 printing ink, and then transferring to a stone, FIREPROOF FLOOR CONSTRUCTION. - mg in milk. The bowls of the pipes are prepared by �:g�l�: t:-iJ.: M}���f.k�:: :::::::::::::::::::::::::::: gi�gJ� 
plate or printing eurface. Francis Omeis. 1r1oultrieville. S. C. As an improvement soaking them first In tallow, then in wax (beeswax) and «l���l� ��:��: �: ir��

l
I: :

.
: : :  : : : : : : : :  : : : : .:::::: : : : :  g��:m 

G A S  G E�ERATING l\fACHINE. -Fran k in steel frame b.Ulldings, tbis invention provides for finally polishing with shore grass or silk. 'rhe pipe IS pre- Bicycle frame, L. H. Cobb . . . . . . . . . . .  " . . . . . .  , . . . . . . . .  5U5,148 

A. Hutter, New Haven, Conn. This machine is designed hangers suspended from the floor hearns, anxiliary beama ferably hoiled in the wax. The oil from the tobacco is re- Bicb��l�.
r
.��

es: . 
co���r�ction

. �.
f,
. �e��.

nge
.
r � ��.�: 59.'>,005 

to make gas for illuminating or heating purposes, and has whose ends enter the hangers and are supported thereby tained under the wax and gives the color. It Is said that Bicycle luggage carrier. I. N. J,incoln . . . . . . . . . . . . . .  5ll.),240 
a cylindrical ' generator, with perforated partitions, and between adjacent hearns, the auxiliary beams having the color can be developed by careful heating, which Rlg�l� ��":.:'i��i��rJ�eJri�;.:rd����:�w. waiiliss: g�:lcit 
packed with an absorbent material, the generator beinl( holes through which pass wires or rods connected to the drives the 011 toward the surface. A new pipe should �l���l� :����rt�G�JIUt:e;'t;(;e:: :: : : : : : : : : : : : :::: : gltt:�� 
mounted to be partially rotated occasionally, to facilitate main floor beams, while the auxiliary beams and wires never be smoked out of doors in cold weather. Blind, Venetian, R. Churchill . . . . . . . . . . . . . . . . . . . . . . . . 5U5, 146 

the complete combustion of heavy oil An uninterrupted are surrounded by concrete or 6imilar material. The 
(7274) F. H. a!'ks : 1. How m any hi- ��1;:;�.iP'1ie�·�e.!e��\r:r ." " · " " · " " " " " " " " "  5lJ4,922 

auxiliary beams are of novel forlll and may ti� cheaply B '
I 

tt h e t W I M' ller 595 1'10 flow of air is secured by means of two pumps with flexi- constructed of flat plate material. I chromate of potash batteries will it take to magnetize the Bgh�� :et�i'hg�'L�
l 
Bel'l;hard' . . . . : : ·. : ·. ·. : : ·. : : : ·. : : : : : : : ·. 594:848 

ble plungers, the air being forced flOm an air pressnre cyl - field of the little alternating current dynamo of SOlEN' Bolt, L. H. Bigelow . . . . . . . . . . . . . . . , . . . .  , . . . . . . .  . . . . 59Ul.1l 

inder through tbe generator, from which the gas formed BIN. -Walter T h oluas, Palat ka, Fla. TIFIC AMERICAN. September 1 1 ,  to light two or three 16 �gnr:, �e�g��n& kfg6irro����I��.� �.�-'
i� : : : : : : : :

:
: :

: : ��:� 
is forced ('ut thrnugh service pipes, and the motor being This invention provides an improved bin for granular candle power 1 1 0  volt lamps? A. Five bichromate of �g�t��:�ydS��0J'f.'6: R��;:''k'!,'

.
la

.
ble : G: .'v: .

S:�ail�� : :  g�:� 
automatically stopped or retarded when the air pre.sure foods, the bin having a novel arrangement of a nnmber ' potash cells will he required in scries. Wind 120 turus Box, E. Oldenbusch . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  595,070 becomes too great, tbere being no danger of bursting. of compartments in one entire and inseparable structure, of No. 18 magnet wire on each spool . Ahout 35 feet. ��:ce�:�6.��'fi'���1;r .�'. �r��h
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5�:2.�: gR�:� 
S P R A Y  E R .  - Jules Bengue, Pa ri!', the elements of which are very closely combined, and Approximately, 350 feet for the ten poles. 2. How many ��:��

'
Sh�

e: a�
i
j';;h':,�[���ss��\';�. 'U'�:t';;n , 

.
. .  " 5!li>.0!1Il 

France. This invention relates to devices for spraying each of which has an essential structure and relative amperes WIll this little dynamo give ? A. Two amperes, Brush, scrubbing, P. F'. Barrett . . . , . ,  . . . . . . . . . . . . . .  5llj,U12 

ethyl chloride and other volatile liqu ids, employmg position. The several compartments may be readily approximately. Butter, etc., device for cutting, weighing and 

therefor a capillary diseharge opening with a pro - washed and cleaued. (7275) O. J. asks how to m ak e  a good Butrro��:.''[��1f.;n'�:he���
i
:'; ·p;;'-i8 oi 'coiiai-; ·R' -E: 59

5,0.19 
tecting filter, but instead of the ordinary closing valve LKt'.lO N SQUREZER. -Wil l i a m  H. Cox strong battery to use with a gas engine and to run 

Byrne . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  595,IH 
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n
�icE, E: H�������. ��. �� : : : : : : : : :  g�g,'� having a movable plug, a washer is used of suitable soft I and Charles Hughes, Red Bluff, Cal . This is a simple small motors, and if there is any advantage in using cop. Can. See Sheet metal can. material, inclosed in a metallic cap. The washer is and inexpensive device with which, by a single move- per in the place of carbon. A. The bichromate plunge Canopy, O. H. Basquin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5n5,257 

prcssed against the orifice of the capillary opening hy a ment. tne operator may cut a lime or lemon and extract battery described in SUPPLEMENT, No. 792, is a very pow- 8:� �gcigU��: j: i:a
GB��t�.�·: .... ::: . . ::.' .. :::::::::::::.:: ���:�� 

spring and intermediary mechanism, such as levers, the the juice. It is so made that the lime or lemon may be I erful battery, one of the most powerful. It can be easily Car door, J. M. Smith , . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . 5lI4,9H; 
t b ·  d'l . l t d h' I 't be I Cur draw bar platform. railway, r.J'. L. McKeen . . . .  b!lt,RHl appara us emg rea I y mampu a e , W I e I may cut from its bottom near y to the top without severing made and recharged. You cannot use copper in place of Car fender, Brown & Smith . . . . . . . . . . . . . . . . . . . . . . . . . , 5iI4,8.)1 tIghtly closed. the upper portion, thus preventing any upward escape of the carhon in this battery. Car fender, Dickerson & 'row"e . . . . . . . . . . . . . . . . . . . . . 5H.).0i" 

. .  d ' h t" f d I Car fender. Jarvis & Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�l5.105 
l\f OVEMK�T OF FLUID IN PIPES, ETC. - JUIces urlllg t � ?pera Ion 0 compressmg, an . com- (7276) L. S. asks for a form u la or formll- Car fenrter brake actuating mechamsIT! , �'erl!uson 

Orvil le Carpenter, Pawtucket, R. 1. 'rbis invention re- pelllllg all of the JUIces to pass out through the eXIt pro- las for fiash light powder, for use in photogrllphy, which Car��;l�;���·t;eet: '6: 'j;.- D;)i-·,ii�i{.-.-.-:.-.-.-:.-.-.-:.-.-.-.-.-.-.: gi:t;::ill 
lates to fire sprinklers and other apparatus containing a vided therefor. can be set off with fUBe, and work with a minimum Car fenrter, tramway, W. J .  Calvert . . . . . . . . . . . . . . . .  51'1 .8.').) 

fluid normally dormant, but adapted to flow when a M ERR ¥-GO-ROlJND. -'l' h oluas T. Te rll - of smoke and noise ? A. Valuable formulas for flash �:�.8:t�}��I.
l
r
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valve or other device is opened , and to - apparatn� con- plin, Paris, Ky. This is a circular swing of simple and light powders are given in SUPPLEMENT. Nos. 10G2, 1088, f�� �:�lN��tl��·r�i;'a.���lit��
lMcKee·li : : : · : : : : : : : :  : '. : gi�:�� 

wining a fluid normally in motion and liable to have its cheap construction, to be operated by one of the riders, 1115 and 1116 ; price 10 cents each by mail . Cnrs. controller for motors and iJrakes of electric. 
flow . interrupted. A new and improved method and anrt consists of two seat� suspended from the ends of a car�i·n�;��I�i�:R� ·griilcti·l;g: �ecil'<iil'ism' for flati; 'Of 594,946 
means are provided by the invention for indicating the pivoted beam, there being means hy Which one of the (7277) C. W. , w riting about the small traveling Hat. C. Whitaker . . . . . . . . . . . . . . . . . . . . . . . 5!l1,Ui5 

movement and cessation of movement of a fluid in a I riders may be shIfted I'n relatl'on to the centra', post, to alternator recp:ntly published in the SC I ENTIFIC AMERI- Cn.rriage attachment. hnhy, C. Blakely . . . . . . . . . . . . .  5U5.139 

k h h . d Carriage hody hanger. S. It. �lailey . . . . . . . . . . . . . . . . . . 5!l5, 13:1 
pipe, boiler or other apparatus, wherehy an alarm i8 au- maintain an even balance between the two occupauts, CAN, as s (1) w et er the nng an armature core can be Carriage. foldlll" chil <l 's, .1 . L. Crowley . . . . . . . . . . . . .  5ll.). 150 
tomaticaHy given when the fluid 18 flowing or its move- and the rotation bdng effected by a rope from one of cast with as good results? If so, can they be cast with g:��i

.
agS

e
�O��i������� ' �! . Clnlluway . • . . . . . . . . . . . . • . • •  594,943 

ment ceases. the seats connected WIth a pulley on the central standard. the same kind of iron as sash weights are made of, that is Caster case. L. B. Denton . . . . . . , ' ,  . . .  , . . . . . . . . . . . . . . .  594.9,�7 
scrap tin and pig iron ? A .  No. Yon must use the best Centerboard for hoats . etc . . J .  W, (; ibb . . , . . . . . . . . .  595, 161 

R ESERVOIR PEN Carl J Re u z  N e w  I N C ' f f th b '  Chain and chain l ink, n, B. Morri� . . . . . . . . . . .  - . . . .  594,959 • - . .. OTE.- opleS 0 any 0 e a ove patent. will be soft non to be had for field and armatnre cores of a dy- Chart, dress, M .  D. Leu , . .  , . . . . . . . . . . . . . .  , . . . . . . . . . . .  5�5,2,�!l 
Y ork City. This pen has a tapering tuhular .i1auk open furnIshed by Munn & Co. for 10 cents each. Please namo. Sash weights are made of the poorest quality of 8g���.et. �';!e�k�·. ll."

n
.
t . . - . -. .-.-.-. -.-.-.-.-.- ''-'-'-'-'-'-'-'-'-'-'-.: zt:�rz 

at its inner end and provided with barriers, and an inte- send name of the patentee, title of invention, and date iron. 2. A'>out how much wire would it take for the Ghl.l�n, J. Weggeman . .  " . . . . . . . . " . . . . . . . . . . . . . . . . . . . 5U4 ,923 
grai tongne extending beyond lUI opening at tbe branch· of this paper. whole machillef  A. The lleld .poole wU1 require about � , (Continued UII page 397) 
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�il pedisements. Circuit block. multiple. D. A. Schutt . . . . . . . . . . . . . . . . 596.078 Cigar or cigarette holder. G. B. Schmidt . . . . . . . . . . . . 595.1l( I Clamp. See Garment .upporter clamp. Veil clamp. 

ORDINARY R A TES. Clod cutter. P. R. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . 596.117
,
' The Difference 

Inside PaKe, each insertion. - 7ii cents a line 8l�lge�u���Nd�:.c��W.·llL���hotieiii:::::::::::: ��:� 
Back Page. each insertion, _ _  $1 .00 a line Clutch. friction. E. Waldron . . . . . . . . . . . . . . . . . . . . . . .  595.22:1 1 In cost between Sargent'. Artl.tlc Hardware and the poor RtU:ff so often used Js noth ing com-

�����e�t\�e t��iI����
t n�:3r:nggp;n ��e,f���s� Coal cutt ing machine, C. O. Palmer . . . . . . . . . . . . . . . .  594,sns 

ar'For .'ome classes of Advertisements. Special and Coat and hat rack. E. B. Sankey . . . . . . . . . . . . . . . . . . . . . 595.253 Iliuher '1'ate� are required. Coating walls, etc . .  A. W. Keirn . . . . . . . . . . . . . . . . . . . . .  595,006 

'l'be above are charges per agate Hne-about ei�bt Cock, gage, G. Johnson . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.12.� 
"ent's Book of Desigos," whicb will be sent free upon application to SAItO �NT & Co., ;;7 Chamber. Street. New York. 

words per line. '!'his notice sbows the width of the l ine. Cock. safety gaB. R. Busse . . . . . . . . . . . . . . . . . . . . . . . . . .  595.142 
ami I • • et in agate type l']ul<raving. ruay bead ad ver CondUIt. armored. E. T. Greenfield . . . . . . . . . . . . . . . .  595.238 t i!'leruents at the same ;at� per agate l ioe, by measUIe: Copy holder for typewriters . etc . •  C. E. Brooks . . . .  595,140 
ment, as the letter press. Advertisements must ve Corn holder, Marschall & Nielsen . . . . . . . . . . . . . . . . . . .  b94,958 
received at Puol ication Office as early as Thurstlay Coupling. See Car coupling. Pole or thin coup· morning to appear in the f( l l 1owilUt week's issue. Cro�i�rOolrnhil!������8.lIing machine, M. Dennis 595,()9.i 

W09tPou��!l!��e����!�S 
time and money by using our 

Foot anaHana Power JRacninerg 
SEND FOR CA TALOG UES­

A-\Vood-working Machinery. B-Lathes, etc. 
SElfECA FALLS MFG. eOMPAr, 
095 \Ynt er St . . Seneca Fal ls. N. Y. 

.POWER & FOOT I SHAPERS.P LANERS DRILLS. ... A T H  E S. �cf��r:,E.p�,�g� 2�TTfLIJtul��t� SEBASTIAN LATHE CO. 120 CULVERT ST. C INC INNAT I. O .  

B ' M  , " Strike while the B M '1 OY8 on compl:i���d���;- y al I U I ou�h Instruction 
ADVANCE Y O U RSELVES. 

I M PROVE Y O U R  C O N D ITION . 
THE  HOME  SCHOOLS OF 

Mechanical, E lectr ical , Steam , C iv­
i l ,  and Sanitary Eng i neeri ng ,  Architect u re, Metal Work· i ng .  Pattern Making . To encour&lle Y'JU to start now, we furnish ,11 mechanical drawing out­lit free. Small Fees. Advance or Jn�tall1nents. Send for beautiful1y iIIus. 100 page S. A. cata\.. postpaid . 

Un ited Correspondence Schools. 
1M '.0 158 5th Ave . •  New York. N.  Y. 

�'. W. EWALD, Gen. Mgr. 

"It's not what 

Cru.hing machine. L. S. Pfont . . . . . . . . . . . . . . . . . . . . . . OM.9G4 g��:I�i�i�::'W: �a/.:'r'ir,,�o�·h��I.I: : : : : : : : : : : : : : : : :  : : : �U� Cultivator. W. H. PerkInson . . . . . . . . . . . . . . . . . . . . . . . .  595.025 Cultivator • •  traddle row wheel . J. Prentice . . . . . . . .  5!l1.003 Cutter. See Clod cut.ter. 
Cutll�{v����l:y�.������.l.���� ��.r.i�� .. ��.����.� .���: 5n5.092 Cycle propelling mechani.m. Booth & Scott . . . . . . . fJ94.!J80 Cyclometer. W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.S75 Decorticating machine. A. D. Estienne . . . . . . . . . . . 5.ll4,!l88 Dental appHance. W. 1\ l�yon . . . . . . . . . . . . . . . . . . . . . . .  59;),068 nental tool guard. �'. F. Hoyer . . . . . . . . . . . . . . . . . . . . . .  5!l1 .962 
)}epurator. T. N. & C. B. McLean . . . . . . . . . . . . . . . . . . . .  5l!1.961 Ili.play stand. Newman & Bothwell . . . . . . . . . . . . . . .  59.>.196 Diving apparatus, A. Gordon . . . . . . . . . . . . . . . . . . . . . . .  594,945 Door spring, W. Hargrove . . .  , . . . . . . . . . . . . . . . . . . . . . .  , b95,245 Doors, adjustable mounting for sliding, J. A. Kus· ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00ii Doubletree .hoe. N. M. Habber.tad . . . . . . . . . . . . . . . .  C$ Drawers, J, A. Scriven" , . . . . . . . . . . . . . . . . . , . . . . . . .  . .  
N�nW��sin���f��.i�1 ��:������'. �: .����'.'.'. '.'.' '. '.': 595,076 Du.t collector. J .  W. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . 59.,.2.'>6 Dye. black azo. Kahn & Runkel . . . . . . . . . . . . . . 5l!1.996. 59,;.1 21 Egg carrier. '1\ S. Ferguson (ressue) . . . . . . . . . . . . . . . .  11,640 Eg,5Zs, device for sepllrating whites and yokes of, F. M. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.255 Electric battery. W. M. Storm . .. . . . . . . . . . . . . . . . . . . . . 5!)1.917 Electric cable. J. H. Kelman . . . . . . . . . . . . . . . . . . . . . . . .  594.882 Electric conductor terminal. W. P. Booth . . .  , . . . . .  594.932 Electric switch. F. A. Gilbert . . . . . . . . . . . . . . . . . . . . . . .  OM.94( ElectriC wIre conduit. R. W. Lyle . . . . . . . . . . . . . . . . . . . 594.998 Ele�f��:� .p��ti5�lb"e� . ����.��: .������� . .  ��� .��i.�: 594.985 Elevator. See Plunger elevator. Water eleva· tor. I']levator. G. Westinghouse. Jr . . . . . . . . . . . . . . . . . . . . . .  595.007 
��e;i���r �oe"etF��rJ'P�:�:��� �n:fn::eG�sa�rigj�e.· 595,086 Rotary piston engine. Rotary steam engine. Eniline tender, traction. J. M. Fuller . . . . . . . . . . . . . . .  594,866 En���b�����i.��.t.i.��.���. i.��.i���� .��.����. �?r. �.��: 595,050 Engines, electrical igniter for J;tas, Grist & Celli-.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.016 Envelope machine. E. M. Low . . . . . . . . . . . . . . . . . . . . . .  594.884 Evaporator. S. P. Loyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.181; �itEg��g�afb��V,IL.�c�r:l�:i;� : : : : : : : : : : : : : : : : : : : :  �SM Eyeleting machine eyelet delivering mechanism , 

Fluting, Grooving and Channe l ing ' • can be mo.t quickly. easily and 
accnrately done by u.lng the 

= - (���n��!.I��I��th 
��a;t�s�f����I�): �ii�;S t�n'iJj�t�?S D��� �gr:ha�:t better work than any other machine. 
FANEU I L  WATCH TOOL CO. ,  Boston. Mass., U .  S. A. 

Every Mechanic Metal Wori\er, or person interestea in Ma·chinery Sup­plies sbould have our new 1897 Tool 
���'�,u:nAt fson;�l��hl�ris�f::' ��� inRtructive list of all tools tha.t may be required. Handsomely bm ·nd in cloth. expres� paid on recet pt of '1. 
�o��fhP���l��dbe"rO:;-��n�rn":i���ii or over. Send, stamps or money order. 

M O NTQO M E RY &' CO .  
MAKERS AND JOBBERS IN 

F I N E TOO LS , 
1 0 5 Fu l ton Street , New York City. 

DORNAR'S 
VULCARIZERS 

are used al l over the world. 

SOLD EVERYWHERE. 
Williams' Shaving Stick, 25 cts. 
GenuinB Yankee Shaving Soap, 10 cttl. 
lUllUry Shaving Tablet. 15 cts. 
Swiss Violet Sha�ing Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 c:ts. 

) Williallls' Shaving Soap (Barbers') ,  6 Round Cakes, 
I lb .... oc. Exquisite also for toilet. Trial cake for 3C. stamp. 

TH E J . B . W I L L I A M S  CO . •  

G L A S  T O N B U  RY. CO N N  
LONDON 6 4 CRfAT  I w <; s r l !  5. ,  \', c  S / O N f Y. 1 6 1  ( L A FI£"Icc s r  

HOISTIRG ENGINE$; H .  H .  Butrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.00l Fastening device. metal. G. G. Wyland . . . . . . . . . . . .  595.1XXl �·aucet. N. S. Wakefield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.222 Fence. I. K. Hollinl<er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.172 �·ence. B .  T. Ho.hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.173 
you Pay, but what you 
get for what you pay." �:,�a&ic.?:�f:�ue 

Excl usive Manufacturers of Steam Ma. chines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outfits from $10 to $1.1XXl. A II Stamp and Stencil ·Tools and SupplIes. Brass and Steel Dies for all purposes. Se al s, EngraVIng and Die Sinking of al i kind •. Establi.hed 1860. Printing Presse!:l, with complete outfits, 
from $�I�U��' J� �e'\t �or rfot;i�i','N C O .  7rr��1,lj'{tx ,f..;\�?kb�r� 
121 E. Fayette St.. Baltimore, Md .. U. S. A .  : 8:��ed :�f�t, Ii�(;:/'i8 t�ns\l H. P., for J.'l i ll e�. tlnar­l ' i c !'4 ,  Uocks. etc. Great Savin2' over steam, especiallv where wood, coal or water are scarce Send for catalo� . Uuaranteed fully. State size wanted. Address \Vt-hel' GaM and Haso l ine  En­

The B cst Office De.ks at rea.onable price •. 
IT Export Business a Specialtl/. 

Derby Desk Co 1 38 Port land Street . 80ston 
• 1 1 4 Nassau Street , New York 

T 0 OL S T!:l
et:!r �t':,'!.'::� 

Gas, and Water 
Fitters. E v e r y  
T o o l  h a s  our 
personal &,U ar­
antee. We have 
been the Lead­

ing Tool Jlaullh,cturers for Fifty Years • • •  

W A L W O R T H  M FC. C O . , 
20 O L I V E R  STREET, BOSTO N ,  M ASS . 

'I'ItANSI'l'S AND LEVELING INSTRUMENTS. 

PLUMBERS '  I RO N  LEVEL Wi�IJ:,?��b l "  

ta 1 11 . II I J!��i: 
- lall of 
1111 piping. Price .2.25. Size 12 Inch. For hook on the level 

C. F R I C H A R DSON Ik. SON,  
I' . O.  Box 9 1 7. .\ 'r H I I I . ,  M A ,. S  . .  U . S . A . 

WORK SHOPS 
of Wood and Metal Workers. with­out steam power, equipped with 
BA R N E S '  F O O T  P O W E R  
M AC H I N E R Y -allow lower bids on jobs, and gi ve 
greater profit on tbe work. llachmes �ent on triul if desired. Catalog Free,. 

W. F'. '" J O H N  B A R N ES CO. 
1 999 RUBY ST. . ROCHORD.  I LL.  

Fence maki� machine. J. H. Foreman . . . . . . . . . . . .  59a,158 

t::��: ����, mac1fi·i�g.e',�scIiiiiiti':::::::::::::::::::.· g�:� �'ender. See Car fender. �'ibrous plants. apparatus for treating. G. E. N. 1. 

rll��c����1.:���'{��a8·:·: ·: ·: : ·: ·: ·: ·: ·:·:·:·: ·: ·:·:·:·:':':':':':':':'. ':':':':':': �H;� Filill. ��c:fat;����: .��.���� . .  ���. �.���:.i�� . . ����� . ��: 59:1.109 Filter. Lardner & Brent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.182 F'irearm lock. J .  C. Critchett . . . . . . . . . . . . . . . . . . . . . . . . . 595.<»6 Firearm lock. O. P. Elterlch . . . . . . . . . . . . . . . . . . . . . . . . .  OM.8&� Fire escape. J. E. Smoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.082 Fire extinguishers , automatic sprinkler fOT, C. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.971 Fire extlnl<ui.hlng apparatu •. J. O. Bannlrll< . . . . . . 595.115 Fireproof tloors , tlats , walls, etc., constructing, J. 
fl\ Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  595,169 FIsh hook. automatic. R. Schindler . . . . . . . . . . . . . . . . .  594.006 

F'i·i1�fs��f��'ce��. �.�ll. �.�����.� .���: .�: . .  �: . .  �. �:. 5%. 1 10 Flue stoP. J. A. Hadley . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  594.871 Fluid pressure engIne or motor, R. A. Parke . . . . . .  594,001 Fluid pressure regulator, G. G. Clark . . . . . . . . .  , . . . . .  595,147 
Ifracture apparatus. D. Fortney . . . . . . . . . . . . . . . . . . . . . 594,Rli;"') �'rult gatherer. F. F. F'unk . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.)(11 
�'ruit picker. R. Beatty . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . 59,;.o:l4 Fuel. compo.ltlon of matter for artificIal. R. 111· ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!)1.880 Furnace. See Baking, cookinJC and heatinJC fur· nace. Hydrocarbon furnace. . ��:: ����:r .�gFt�:!��'n': c�!rp����: G: ·Brunello• '. : g�:�� Fu.e ping. D. A. Schutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59(.!108 Game. music block. E . . A. Fletcher . . . . . . . . . . . . . . . . . .  595.157 Garment supporter clamp. C. M. Allen . . . . . . . . . . . . . 596.1132 Gas engine. J. Q. Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.043 Gas R'enerator, acetylene, G. Bett.ini. . . . . . . . . . . . . . . .  594,849 

This oeata Wind. �tealO. or Horse POWEr. We o ner the 
WEBSTER � actnal horse power 

GAS E NGINE for $liiO, Ie • •  10� discount for ca.h. 
Built on Interchanl<eao le pian. Bui lt of be.t material. :Made In l ots of 100 
��ef��o��i�����:n::�L�e�:li��u���: 
)J ade for Gas or Gaso l ine. 

IT Write tor Special Cat.alogue. 
W E BSTER M ' F ' G  C O . ,  

_________ 107_'. West 15th �treet . r:HICAGO. 

mOOtS Jlny Way Vou J:ikt I 

I 
Can be u.ed either horizontally or verti" I cally or at any angle. That's the great point in the 

. VAN N O R M A N  " D U P L E X "  
M I L L I N C  M AC H I N E .  It Baves ttme, tools. and Oxtures, and will . . ' be found a boon in every up-to-datE' shop. , . . r:r����:gl��:I�o::tr:l::t�tr� i�rekye��m:�;: 

Waltham Watch Tool Co" Sprlngfield,Mass 

!vt! �e �n��o�!d�. '!!�t�� �a� • an ordinary family wa.hing of 1 00 pieces in 
one hour, as clean all can be washed on the wasbboard. Write for prices and full descrip-tion. ROCKER WASHER CO., Dept. S. A . •  Ft. 
Wayne, Ind. ar Libera! Inducements to Live Agents. 8:: ft;�tf��oJ;,:f;:;b�T: ly�. ?��.�er: : : : : : : : : : ::. �:Mg 8: ����'rt�? :ri'';��j��r�· f��I�:��iiririilng; · G· . .  A : 595.124 A R M STR O N G ' S  N o. 0 T H R EAD I N G  MAC H I N E  

Bronder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5%.039 Can be attached to bench or po.t. Gate. See Water gate. Deshmed for tbreadioJC the Generator. See Gas generator. Amaller sizes of pipe. iron or 
gr:s�rg��e�a�p��:;��°fo���iijng aiid·o�iiame·lii� .594,858 g��sBi��s�rpo�t� I[:sl'rric�;e���e 

ing hollow. B. Gruh! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.0\7 ?��I'i."SI�?[ PIf;�e�l4 t�/ :���J:."r Governor, air brake. A. C. Rumble . . . . . . . . . . . . . . . . . . 5.%.261 AnnstronJC adjustable dies .'''oth-g�:Pn hb���'e�'l�F �l%r�\)y.·.·.·.·.·.·.·o·.·.·.·.·.·.·.·.·.·,·. 0 
•

•
•

•
•

•
• '.: :  �:�� er attractive features. Send for 

Irine (;0. ,  4()'t S. W. Boulevard. Kansa. City. Mo. 
" W O LVER IN E " GAS AND Q A S O L I N E  

Thi. �.OO Laanch for '200.00, guaranteed or money 
refunded. � Send stamps for catalogue. 

RACINE BOAT MFG. CO. CHICAGO. 

GATES ROCK . Grate bar. J. Reagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.00l llIfg. Co., 139 Centre Street. . -GraIn cutting mill. E. C. & J . O. Smith . . . . . . . . . . . . .  594.972 particular.. The ArmstronK I Grinding machine. G. W. Kir.ten . . . . . . . . . . . . . . . . . . . 595.125 New York. Bridgeport. Conn .  ORE BREAKER, 
Steam Ore Stamp, 

� Mining Machinery, . .  -Wi I I rt 50 years experience as builders. 

Hammer, lastinll , J. E. Lemyre . . . . . . . . . . . . . . . . . . . . .  594-,!l97 
��rrp�a�a:iy�gb�!c�jn!�r.°B�aiimoiii : : : :594:8i4: ��:�� NO FIRE, SMOKE OR HEAT . ABSOLUTELY SAFE Engl"n¢¢rs Hammer. nail or tack holding and setting. J .  H .  

ll:Fr?1��e:��:�ii�8g����?�:· �: �;������.·.·:: .·.· .· .. : :::: �I ! � i 
£4-j� GATES IRON WORKS, �=="",":;;;;;;;;i;J� Dept. C, 660 Ellfton Ave., Chicago, 

Harrow and roller. combined. W. H. Newton . . . . . .  59(.892 Hat shape sustainer. J. L. Jones . . . . . . . . . . . . . . . . . . . .  b95.17H � Of II k" d ll�:r��: JS�eUW�ter iienter: · · · · · · · · · · · · · · · · · · · · · · · · ·  596.116 
; � 

a I
n s 

Heater. C. Hemje . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5%.OIS . -
Heel manufacturing machine. E. S. M.ansell . . . . . . 595.249 
llg�.��n�:!'�'i�'h

nb����1< ����rg��'I<. J. H. Empson 5!)1.987 � . � -= h_ 

$250 and up. l'W'"Send tor Catalo(J'lLe. 
llg��e��i�;'e�'<r!:;��I'IJ& �h:i,t��y:::::::::::::::::.: �il.H'�� rruscott Boat MIg .  Co., Drawer 9, St. Joseph, Mlch 

We can furnish the Latest Improved F.yelet MachIne. Hose. etc . . couplinl! for fire. A. E. Stove . . . . . . . . . . . 595.219 -----------------------

���cM�t:g�s.ShO*:y:i:t:I:;t:l�����l :J31�':Si��:� ll�g�o:�go';.Ut��n����j���e�'g8t�r. ���.��: : : : : : : :  ��:M� 
of Special Wireworkin� Machir.ery. f��rc�t��.ubJ:e�i�i!e����a'tor: · . · ·  . . . . . . . . . . . . . . . 595, 194 

;::.tr Send for Circular. I h 1 J A R  ft 594 966 & I�k:t::;-d . ·E. 'J. �Ix��n: :·::. ·:::. ·:::. ·.·.·.: : . . :. ·:::. ·:: ... ·. : :  5l!1:SlI3 B LA K E  J O H N S O N ,  In.nlator. third rai l . A .  Ander.on . . . . . . . . . . . . . .  " . .  595.08'J 

P. O. Box 7 ,  W AT E R B U R Y ,  CON N . ,  U .  S. A .  l�g�·.hSe"a���g��.hJngB��;es.Sol�e�ln� .lr�n: . . . . . . . 595.028 Ironin!, table. W. R. & E. N. Murray . . . . . . . . . . . . . . .. 595.126 
Improved Transits & Levels 
Graduated entirely on our large dividing engine •. Spe­cIal award at the World's Fair. All kind. of Engineer­ing, Survey ing and Drafting Instrument� and Materials. 
:�Iredi��::r���� Ir�t\�ga':J� is mentioned. 
QUKES &; C I I . ,  Inc .• 

1 11 1 1  C h e st n u t  St. ,  
I'b l l nde l pbla. 

Jack. See Llftlnl< jack. Knife. See Miner's knife. IJace holder, shoe. L. C. W. Goeddel . . . . . . . . . . . . . . . 595,162 Lamp and acetylene generator. combined, L. D.  Whittemore. Jr  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.230 I�amp and blade si�nal. railway signal. T. W. Mc· Nally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5!)1.999 Lamp, baker's oven, G. L. Beitner . . . . . . . . . . . . . . . . . .  594,929 t:�g: �Ii��ri�·a�c. �:�:r :��e:: : : : : : : : : : : : : : : : : : : :  ��:� IJamp supporting means or bracket, R. W. Pitt· 
Lan'rea;:iJ 'j: Roacii: : : :: : : : : : :  :: : :  :::::::::::::::::.: ��:gu Lantern. mallic. Green & Smith . . . . . . . . . . . . . . . . . . . . .  595. 165 La.tbboot or .hoe. T. Brining . . . . . . . . . . . . . . . . . . . . . .  OM.9:13 I,atc 

• 
l<ate. J. B. 'I·urley . .  . . .  . .  . . .  " . . . . . . . . . . . . . . . .  596.030 Lifting Jack. S. B. & J. F. Rittenhouse . . . . . . . . . . . . . . 594.967 

UTILIZATION OF ALUMINUM IN THE tl��r�n�c�e�ii�ti�::��;.t:n; ·A:F: iiri.iide·riiiu;.ii: ��:� Arts.-'l'he r-apers -'!'ive the latest information regarding Liquid meter, W. McCausland . . . . . . . . . . . . . . . . . . . . . . . 594,800 
the practical use of aluminum. SCIENTIFIC AMERICAN 
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atus. T. Carroll . . . . . . . .  0 • •  0 • • • •  595,23(i SUI'PI.t:M>;NT 1 1 29, 1 1 30. Price 10 cents each. For I, .ale by MUlIn & Co. and all newsdealer.. tgg������:0�01\lfi<����.���·:: .::: .. ::::: . .  : ::: : �itU� 

Special Mach i nery D ies and TOO:&S Loom picker. F. !'. WardwelL .  . . . . . . . . . . . . . . . . . . . . . .  :ill5.2'!6 
, Lubricator. W. F .  Van Glll.l1ng . . . . . . . . . . . . . . . . . . . . . ft,<>.031 

• Mail pouch delivery device. B Chamberlain . . . . . .  &94,98.3 Sub Press Dies ' .  ::r�'i\�;.;f%ralrri;,·ca .. ·tl·n!!·macIiiiie.: method' of 595.052 

For Prtnching and Form,ng Sheet }[etal . Matt��sr:'�::'t�:�rr::'a��\r:re. �· �: �������: ::: ::::: :  �:n� 

WELLDRllLING MACH INES of 
all kinds and sizes. for 
drilling wells for house, 
farm. City and Village 
Water Works.  Facto· 
ries, Ice Plants. Brew· 

eries , Irrigation, Coal and 
Mineral Prospecting. Oil and 
Gas. etc. Latest and Best. 30 
y ears experience. WRITE US 
WH A T  YOU W ANT. 
lOOg f'N'i�J�is f{tlt�:· Ohio . -----

DRILLING MACHINERY. 

II OFFICE DESKS f 
FilinK Cases, Chairs, Etc. 

Write for Prices 
�. ITHACA DESK CO. ,  I thaca, N. Y .  

• 

Steam. Gas. Electrical. Mining. and Railroad 
Enl<lneers should be regnlar readers of the 

Stitntifit Jlmtritan. 
Every issue contains information of �reat value to them. It is a weekly chronicle of all bappen. lngs of importance to engineers-mechanical or otherwise. New inventiOIJS in machinery, for any purpose, are duly recordp.d and explained in 
its pa�es. No engineer should miss a singJe 
issue, fol' there is nut a pub lication in the world that lZ,ives &0 much valuable information on 
mecbanical and SCientific matters. 

Its price puts it within the reach of all. $3.00 
yearly . $1.50 half yearly. ".00 for four month •• Send check, draft, express or money order, payable to 

MUNN & CO., Publishers, 
36. Broadway, New York City. 

E I A T Y .  0 ��f�:
nl

�:� T,r;�::I'i::�t:r. w. Bennett . . . . . . . . . . . . .  
OM.OOO KRA FTU B ERTRAG U N G S W E RK E  R H E I  N F ELD E N Society for the \}tlhzatlOn of tbe Water A S P  C L 

~ 
MeasuruIg device, an�le. O. H. BB.!'Qutn . . .  . . . .  5%,260 

• • 
, 0  � 0 Mil king ap aratus cow M J C�8hin�'n ons.on . . . 5!):j'880 1 H . � O O  11 . I'. N I I W  A V A  1 J .  \. H I . E .  TO I I �; I N {) l t EA !'i E I I  TO :1 0 . 0 0 0  II .  I'. GEO M G RISWOLD m'O'� Milk etc apparatus for treatln J [ J W" 247 • Power of tbe Rhrne N /Bale. SWltzerland. � I Mill See Crusll ln� mlli Grain cuttmg m:Iii · · · · · · · The Company IS in a positIOn to let electric energy at exceptionallv cheap rates and on the most favorab l e  1 � :1 ... ( • .J f) h 11 � r . .  [) \:l 0 Miner's knife W A Chapman . b94 984 terms. They also offer to applicants wJshinll to establish thpmselves near the works, sllttable Jand on either the 

NEW " ""  VEN, CON N .  � • (�inued � .���. 398) . . . . . . . . · • 

I Ger
;0�%��:;:��7,::,;::t�0:1�:��.e ;JJ��s�;:�:·�����;�;�r����b:r'l���tn�a����lel.mR'�el n1�!'da:n�a��izerland. 

© 1897 SCIENTIFIC AMERICAN, INC.



DY N A M OS 
FOR L I G H T I N G  A N D  PLAT I N G  

1 2  LIgbt. $30.00 
20 " 50.00 
50 80 00  
70 95.00 
100 135.00 200 250.UO 

M O T O R . !4 h.p .• $21�ltPN�".}.h& '�4f,.} b.p., $80 

61 and 63 N. A.bland Ave. CHI�AGO. ILL. ----

Buy Telephones 
THAT ARE G OOD··NOT " CHEAP T H I NGS." 

'['he difference in cost is little. We Iluarantee OUf apparatuB aod guarantee our eustomers against loss by patent suits. OUl' guaran· tf>'e and instruments are b o t h  good. 
WESTERN T E L E P H O N E  C O N S T R U CT I O N  C O .  

2 50·2 5 4  South C l i nton  St . .  C h i cago.  
Lara",t Manufacturers of Telephones 
exclusively in the United States. 

Cbt CYPtwrtttr €xtbangt 
1 � Barclay St . . 

N E W  Y O R K  
1 66 Adams St . ,  

CH ICAG O 
38 Court Square, 

BOSTON 
8 1 8  Wyandotte St . ,  

KANSAS C I T Y .  M O .  
We will save you from 
10 to 50% on 'J'ypewri· 
ters of all make •• pr Send, JM Oatalogue 

TYPEWRITERS 
HALF PRICE 

'Va will sell you any typewriter 
made for one halt' regulur vriee, 
many for one quarter. Every rna­
chille guaranteed in perfect ord er. TYPEWRITERS SOLD, REN'fEIJ, EX­CHA.NGED. Sent anywhere w ith priv­
ilege of exami n ation. Send for Ill­
ustrated catalogue. 

National Typewriter Exchanl!:e, ��l��':!;_ 
Geography Becomes 

expelriel0ce i f  the children see. vivid o n  the screen. the scenes described in the text book. One good life sized view of a Bushman in war costume will fix the facts about Australia more firmly in their heads than any amount of descriptIOn. A Stereopticon ts not very dear, and we rent at vf>ry low rates all Imaginable kind. of slide.. Hire li.ts free. 
RILEY BROTHERS, 

Bradford , E n g .  1 6  & 18  Beekman St . ,  NEW YORK 

The Laraest Stereopticon Outfitters in the World. 
BRANCHES-BoSTON : 36 Bromfield St. CHICAGO :  69 

W��ln�����AP��f:�� (�i';';b���11::'·�J�tb 

A DESIRABLE HOLI DAY GIFT. 
D R A P E R ' S  • •  

Record ing Thermometer 
Standardized and Warranted.  

Gives & correct and continuous record 
in ink on a weekly chart. 
pr- Write for parUcuIars. 

THE DRAPER MFG. CO. 
1�� Front Street, New York. 

A.w. I'IBEI 
ltlannfactory Established 1 "6 1 .  

LEAD PENCILS, COLOR t<lD PENCILS. lSLATE 
·PENCILS, WRITING SLATES. STEEL PENS. GOLD PENS, INKS. PENf'IL CASES IN SILVER AND IN GOLD, STA'l'IONERS' RUBBER GOODS, RULERS. COLORS AND ARTISTS' MATERIALS. 
78 R eade Street, N ew York, N. Y.  

Manufactory Established 1 '-61. 

IT COSTS N OT H I N C  TO T R Y ! 
AJl steam users can save time 

i 
" ;�I--= ' ...-,: 11 

ooey and trouble wltb the simplest. safest and most 
���:��rh"YN�Zexist-

STEA�I TRAP Guaranteed never to wear out. Look at the cut and see how it's 
ESTABLISHED 1874. �g�e8�v�at;' ��ar��� one year and I'll furnt�h the trap free. Il:r See iUns. notICe Sci. Am. July 13, 1897. Sole AmerICan Mfr. 

Wm. S. Haines, S 136 S. 4th St., Phila., Pa. 

�J��fn�����IfL������������ , 100 feet of Inside 'Vire, "racks, Tape, Insula­tors, etc. It is made for service and gi ves per­fect sati.faction. Serut for OatalogmJ. Double Pole Watch Case Receiver. (50. U. S. TELE· PHONE MFG. Co., 185 Franklin St., Boston,Mass. 
H A W K I N S '  N EW CATEC H I S M  OF' E LECT R I C ITY 

A PRACTIOAL TREATISE . 
�"",��, :..--....���� "'i .... �. � 

.' -,. , . ---- - -� 

t\· �::': c' • ;:�::�-

��r:���D:��SA::r������ 
r:,:!��I,J���:;:g�6kbf�� "old titie. and pdlles. Strict. ly h Up-to-Date." Postpaid, $2.00. THEO. AUBEL & CO .. 
63 Fifth Avenue, New York, 

T H E  " I N D U S T R I A L " 
OXY-HYDROGEN COMPOUN D J ET. 

��8�i�{;'11�t;���I:lcE�1O�&. �m�IJep�':,b�� fitted to almo.t any good magic lantern. etc" and will produce a:.���.�...1� 
���o�eit':M��, wJi'!�ar!D & �a��:h ��:J�� '�I�d::::r�t�� 
Stereopticons, Made Lan­
terns, and Accessories of ev .. 
ery description u.ect for Lantern 1'IOjeetlon. 1!1� &; 1!1'f We .... St., 

'citutific �mtti,a •• [DECEMBER 1 8, 1 &)7. 
Mining machine, C. O. Palmer . . . . . . . . . . . . . . . . . . . . . .  594,897 Mining machine cutter bit fastening, C. O. Palmer 594.896 Mining machine cutter hit holder, C. O. Palmer . .  &J4,8fl'J Mining machine truck, C. O. Palmer . . . . . . . . . . . . . . . .  594,!.OJ Mould. See Prism light mOUld. Motur. See Water motor. Motors. plant for operating, M. W. Quick . . . . . . . . . .  595,206 Musical instruments. pneumatic motor for, '1' . P. Brown. . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,981 Nail making machine, wire. C. C. Kesly . . . . . . . . . . . . 594.SSa Needle bath. H. n. Nisbet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.Oti9 Nitrites. making. A. Knop . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,178 Nozzle and valve therefor, discharge, C. :K Doo· little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.014 Nursery. portable. E. S. Amrock . . . . . . . . . . . . . . . . . . . .  595.2:l5 

��� :gg:: 'J: ir.·8:J�(c�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �itl:� Nut lock. W. A. Honecker . . . . . . . . . . . . . . . . . . . . . . . . . . . a94.�1.jO Nut lock. J. 'I'. J1cMurtry . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.19:1 Nut lock. W. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.21.> Nut lock. K J. Sweeney . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 594.mS Oil from cotton seed. etc. , Roller press for ex· tracting. P. Lelardoux . . . . . . . . . . . . . . . . . . . . . . . . . . . 5f15,022 Pail. milkiit�. T. J. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . .  !)H,�.OOI Paper. safety. J .  C. yetter . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.281 Parasol handle and socket, E. A. Stautfer . . . . . . . . . . �)95.218 Parer and slicer. potato. A. G. Dehlin . . . . . . . . . . . . . .  594.931> l:»iano. R. S. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.037 

�t��Y�g ����i��� Jj,i.C���OlbY . . . . . . . . . . . . . . . . . . . . . . . 595.278 Pipes or tubes, etc. , means for burnishing or pol· · ishing interior. of. W. D. Forsyth . . . . . . . . . . . . . . 595,159 Planter. J. G. & J. G. Mabon . . . . . . . . . . . . . . . . . . . . . . . . 595.187 Planter. corn, Jones & Towle . . . . . . . . . . . . . . . . . . . . . . . .  595, 177 Planter. corn, L. E. Waterman . . . . . . . . . . . . . . . . . . . . . .  595,026 Plow. double shovel. J. T. Drummond . . . . . . . . . . . . . . a9.�,237 Plunger elevator. G. H. Reynolds . . . . . . . . . . . . . . . . . . . 595,280 Pocketbook fastening device. H. Heller . . . . . . . . . . . 595.100 Pole or thili coupling; C. 1\1. Hoffman . . . . . . . . . . . . . . .  595.019 Polygous, device for layin� out regular. J .  J .  � B·oss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.055 Post. See Fence post. 
�g�:w;�all�:���?T�rP.·J����·l�� : : : : : : : : : :  . : : : : : : : : : : g�:�4� Power. See Pumping power. Power transmitter for use upon carriages, etc . •  C. P. Elieson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.(x;1 Preserving" perishable articles, device for, J .  S .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.174 Pre8s. See Seal press. Pressing and smoothing device, M. Mercy . . . . . . . . .  594,887 Pressure indicating and recording gage, F. A . Joues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,881 Printiug machine. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  594,009 Printing upon textile fabrics, machine for, R .  Wallwork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.225 Prl'm light. F. C. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59.>.271 Prism light canopy, protected, L. H .  Jordan . . . . . .  595.266 

���:� n��tcfl�l�fld�j��.r�;e�:.����:::::::::: : :  ��:� Prism light mould. O .  H. Sasquln . . . . . . . . . . . . . . . . . .  595.258 Prism light mould. K. Booth . . . . . . . . . . . . . . . . . . . . . . .  595.26'2 Prism light mOUld. W. S. MacHarg . . . . . . . . . . . . . . . . . 595.267 Prism light mould. B'. C. Soper . . . . . . . . . . . . . . . . . . . . . .  595.274 Prism light. ornamental. II'. C. Soper . . . . . . . . . . . . . . , 595,270 

��1:� �ra���' ��it�n�i�io�. �:.i.�����: : : :  :595:275� g��:�¥ . Prism. ventilated. F. C. Soper . . . . . . . . . . . . . . . . . . . . . . .  595,212 Prisms having proper angles, device for select· ing. O. H. Basquin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.261 Pump- relief valve, force. W. Wascher . . . . . . . . . . . . .  5�.OOti Pumps, device for operating series of, M. W. Quick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,205 Pumping and motor apparatus, hydraulic, G. 
pu:�rl���:gh��eery � .F.: ·ii:.JohnsoiJ::::::::::::::::. ���:m 
����r��a.p��s�ria?iw':oJ:;���.s: : : : : : : : : : : : : : : : : : : : : :  ��:m Rack. See Coat and hat raCk. Rail . automatic continuous. J. 8. Malin . . . . . . . . . . . . L95,248 Railway brake. J. Bray . . . . .  . . . . . . . . . . . . . . . . .  . . . .  595.013 Rallway. electric, Westinghouse & Chapman . . . . .  595,(03 Railway gates and signals, automatic recorder for electrically operated, J. M. Williams . . . . . .  595.243 

�:ll::� ��il r�f���iP.gC.FG::Y .��h.���.d��: : : : : :  : : : : :  gilNJ1 Railway switch operating device, C. W . Squires . . 595.� Range or stove, L. Talt . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  594,974 

���:,t:,t�cf��:h:t �e��t&: ·Miile',:.: :  : : : :  : : : :  : : : :  : : :  �t:� Recorder. See Time recorder. RefriJ,!erator door, A. J. McArthur . . . . . . . . . . . . . . . . .  595,128 Register. See Signature register. 
�r�b6�tg�ld��te ':���a�::.�.�� .����l.����: . . . . . . . . .  5.%.059 Hoof. W. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!l5.010 Roostin� device for fowls. Ji'. D. Dimock . . . . . . . . . .  595.121 Rotary piston eugine. L. H. Wattles . . . . . . . . . . . . . . . 595.22, Rotary steam engine, reversible, G. E. Woodard . 594,!f.14 Rubber tubing. manufacture of, B. G. Work .. . . . . 595,088 H.Ug making machine, O. Rice . . . . . . . . . . . . . . . . . . . . U95,1l3 Running gear. W. D. Widders . . . . . . . . . . . . . . . . . . . . . .  595,087 Sack mending and cleaning apparatus, J. H. Orfeur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,963 Saddle. H. A. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.111 Sash bars, machine for jointing window, T. E. &, C. T. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.077 Sashes, etc . •  means for securing glass in window I W. J. Bebh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�5.136 Saw guide. 'I'. A;Halcomb . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.062 Saw teeth. machine for side dreSSing, R. Jones . . .  595.065 Sawing machine. G. E. Pooler . . . . . . . . . . . . . . . . . . . . . . .  595,002 Scaffolding. F. M. Herb.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.064 Scale, H. Paddock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.200 Screen. See Light and ventilation screen. Seal lock. A. W. Coffin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.093 Seal pre.s. E. J. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.282 Seam turning tool, metal, D. B. Hartman . . . . . . . . . .  595.170 Seat post and handle bar fastener, O. Kraus . . . . . .  005,179 

������lI ��te:li.�,;.���I.�:: : : : :  .. .. : :  .. .. : : : : : :  .. : : : : :  g\IU� Separator. Hurt & Whistler . . . . · . . . . . . . . . . . . . . . . . . . . .  594.953 Sewage or like precipitating and filtering tank, Bennett & Beresford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.8t7 Sewing machine, E. D. Weyburn . . . . . . . . . . . . . . . . . . .  595,229 Sewing machine, multiple buttonhole. H. E. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.0;.171 Sewing machine plating device, H. S. Ayres . . . . . .  59.'>.033 SheartS. See Iron shears. Sheet metal can, F. We.terbeck (reis.ue) . . . . . . . . .  11.641 Shoe horn. J. L. Nylander . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.894 Shoe linings, machine for removing gore pieces from, F. W. I�ynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.957 Signal. See Automatic .Ignal. SIgnature register and machine index, M. C. Neuner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.12!l Silkworms, obtaining useful products from, A. Miilar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.888 Siphon head, G. Morency . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.O2!l Siphon head. A. Po."ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.112 Skirt. cyclinffi,' H. E. Ezekiel . . . . . . . . . . . . . . . . . . . . . . . . .  594.864 

�!::�k�':,��·duc�r AJ��fi��·ci: : : : : : : : : : : : : : : : : : : : : : : : :  �ti:� Smoothing iron. G. PolL .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l5.075 Snow melting machine. A. P. Smith . . . . . . . . . . . . . . . .  595.072 Snow plow. Pearson & Webb . . . . . . . . . . . . . . . . . . . . . . . .  595.202 Soap dl.h. H. McManus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.962 Soap frame. H. D. Morgan. .  . . . .  . . . . .  . . . . .  . .  . .  . . .  . . .  594.889 Solder block, F. M. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .  &95.091 Soldering iron, electriC. F. H. Harriman . . . . . . . . . .  594.872 Sole laying machine. C. S. Gooding . . . . . . . . . . . . . . . . .  595.097 Sound reproducing machine. A. C. Ferguson . . . . . 595,053 Spoke washers, machine for making and apply· ing, A. Leveda'hl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.108 Spoke washers. machine for making and .apply· . 
SPo��� w:i,l'��r��:. ��.���.��: .�:. �������� : : : : : : : : :  g�:� Spring. See Door sprin�. 
�g��r�a�d ����f:combiiied: '0: '8: Hewitt: : : : : : : :  g�:MJ Stump. hand. M. Tinker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.005 Staw.I:.i�1��ra�Jn� �.�t���I.� .��������: .��: ... c.� .���: 594.960 Stand. See Di.play .tand. Starch, manufacture of merchantable, C. A. Gor· don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.058 Station indicator. Black & Gregory . . . . . . . . . . . . . . . . . 595.138 Steam boiler. R. C. Carpenter . . . . . . . . . . . . . . . . . . . . . . .  595.042 Steam boiler. J. A. Palmer . . . . . . . . . . . . . . . . . . . . . . . . .  595.071 Steam, closed continuous system for generating. H. Hennig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.101 Steam trap. R. G. Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.857 Steam trap. H. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,885 

��t���g: :: li�Wi�:g�: : : : :  : : : : : : : : : : : :  : : : : : : : : : : : : : : . ��:[�� Stitching machine. blind, J. Arbe ... . . . . . . . . . . . . . . . .  59,? 0!l\l  Stopper fastener, J. W. Bearce .. . . . . . . . . . . . . . . . . . . . . 59;),13,1) 

��g�'::;�R�u.�rli. \v�d!::.�l.y : : : : .  : : : :  . : : :  : : : :  : : : :  : : :  gg�:�� 
��il�g�P���I�r:ct��a::itc�.ris:�l:ntial 'switch: "  fi!}f>, 118 

Switch operating device, S. B. Norris . . . . . . . . . . .  � . .  595,197 Tat Ie. See Extension table. Ironing table. Table and desk, combina.tion, H. Baum . . . . . . . . . . .  595,284 'ra.ck driving machine, T. C. RobinRon . . . . . . . . . . . . .  594,905 Takeup mechanism', Hutchins & Thompson . 
59.'>.103. 5.%.104 Telegraph and telephone system, central station combined. A. C. Robbins . . . . . . . . . . . . . . . . . . . . . . . .  (>9.0;.241 Telephone circuit. G. K. 1'hompson . . . . . . . . . . . . . . . .  5..%.004 Telephonic selective signaling. J. A. Barrett . . . . . .  5Q4.fl71J 'resting plug. J. P. Mern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59!l.1S!l Thill coupling. J. C. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!�0;.048 Ticket. railway. W. F. White . . . . . . . . . . . . . . . . . . . . . . .  594.976 Tile corners. mea.ns for indenting, W. S. Mac· Harg .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.268 

(Cont'nued on paae 399) 

No D I RT. No S M O K E .  N o  N OISE. No LICENSE. ABSOLUTELY SAF'E.  

P�nnsyloania Iron Works £ompany 
B U I L D E R S  OF T H E  

" O LO B E "  GAS ___ __ 
• • •  A N D  • • •  

GASO LI N E  EN I I N ES 
FOR STATIONARY AND 

MAR I N E  SERVI CE Launch with 3 H. P. 1 897  Model " Globe J l  Gas F,ngine, property of Mr. Frederick C. Beach, Stratford, ·Conn. W' Cntaloaues and Prlc", on application. 
Address, 50th Street and Lancaster Avenue,  PH I LAD ELPH IA,  U.  S .  A. 

SO S I M P L E  A C H I L D  C A N  USE T H E M  

S U N A R T  
MA GAZINE CAMERA. 

"oldi�g Cameras. 

$1] ��i'f&i. r��:��ft tJU�ii�:, �� R7(! picture. $.1. 
W' Send 2 cent .tamp for lllustrated Catalogue. 

SU NART PHOTO C O .  

BOYS ' "F1JN WITH ELECTRICITY" is just what you want. Ever boy • should have it. lll'lls. Book, 5 x � m., and .Full OUtfit for 60 aIDuEing a;U1 in­structive experiments. No acids, no danJ,(er Complete, 1!ostpaid, 6:»c. Illu8. circ'Ular� oj games and am1.t8emenf,s 
!ree. THOS. S. ST. JOHN, 407 We.t 51.t St . . NEW YORK. 

GAS ��Q GASOLINE ENGINES 
WAT E R  M OT O R.5 

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

ancM+tOW�'3 
-e:s *So!�·9 � 

KI!�g!fJr�alaT��g6o'iarol����j ��ii��,hc���f:femw��� 

EACLE 
Graphophone 

$10 .a. Perfect 
Talking 

Machine. 

Agents and Wanted in All Localities. 
HAWTHO R N E  &. S H E B L E ,  606 Chestnut Street, Philadelphia, Pa. 

GENERAL SALES AGENTS. 

ZT' S O:N' TEl:E LE"'IM .. .... rI! ..... 
The " Which Way " Pocket Level tells in a. second which direction work Is "out." Accurately fIround lens. 
��fl��� P�:�ld8���£��i:boe�·re��i�rfof One Dollar. 
E. G. SMITH, Columbia, Pa. 

---- � ----------

NOW I S  TH E T I M E  TO S U B S C R I B E  
- FO R  T H E -

The most handsome, neatest. quickest and most easily acquired ornamental lettering. Based on mathematical I an assortment of 25 single  and double pointed pens. 
fg:\�':'.lg�.'�i�;,s?�,;ofg��g{n"i:.i'l':!.��:��� ��fi�����ldr.. ESTABLISHED 1 845. 
plomas, lega] documents. price tickets. etc. 
K E UFFEL & ESSER C O . ,  44 A n n  Street, NEW Y O R K .  The most popular Scientific Paper in the Wo rld  

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

PATENTS 
TRADE M A R K S  

D E S IG N S  
COPY R I G HTS "" C .  

QU1��I(;I\�S�����!�!� ��t����RlrO�� ?r��c�1ht��Cer;:� invention is prouably patentable. Commumca­tions strictI v confidential. Handbook on Patents 
8ep;l:�r� �!���� �§�::��6°Msuel��r�lg&�t���:ive 
special notice, without charge. in the 

Sti�ntifit Jlmtritan. 
A handsomely illUstrated weekly. IJargest cir. culation of a.ny scientific journal. 1'erms. $3 a year ; four months. $1. Sold by all newsdealers. 
MUNN & CO.36 1 Broadway, New York 

Branch Office. 0'25 F St .• Washington, D. C. 

N, Y. CAMERA EXCHANGE. 
50% Saved on a l l  makes of Cameras 

Headquarters for Buying, Sel ling and Exchanging Cameras or Lenses. Large assortment al ways on hand. 
Developing, Printing. etc. 

Photo supplies of every description at lowest prices. 
W' Send 2c. stamp for baraain list. Addre •• 

N. Y. CA M E RA E X C H A N G E ,  43 Fulton  St . ,  N E W  Y O R K  

c&flw�tit'A �nVi1'ii\\l �t::;:::JI::=_ �!fc�"c:'�ta'�ec.i 
rr Send for illu •. catalo!<ue of X Ray Supplie •. 

1 7 B romfi e l d  St. ,  Bost o n ,  Mass . 

• Pronounced. hy all who use It. the be.t 
. ,  :J? .A.. P E �  O x.. X:J? . - - In the market. Made hy 

r_ T H E  U T I L ITY PAPER C L I P  C O M PA N Y ,  
" DETROIT, M IC H  .� For sale b� all stationers and office .upply ... dealers. :send for sample box of 100, 25 cts. , by mail. � Mltraleul!le Gall Burnen. Invented 

Aug'. '97 (on new principle-"Man· '. �!ftaa tets" superceded) 4; Indestructible
! � economic, handsome, 11.00. I sel 

, . - r�n:l�:��t 
e::�·��tef.repaid, till 

A. G. MOREY LnGraa.."llI.  

The SCIENTIFIC AMERICAN has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of . the de­
velopment of the sciences, arts and manu· 
factures. Each issue is embellished with 
numerous illustrations showing great engi­
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography ,  the latest addi­
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read­
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 
SCIENTIFIC AMERICAN as their constant 
friend and companion than to any other 

one cause. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents. directors, presidents, offi· 
cials, merchants, farmers, teachers, law­
yers, physicians, clergymen-people in 
every walk and profession in life, will de· 
rive satisfaction and benefit from a regular 
reading of the SCIENTIFIC AMERICAN. 

As an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe 
for yourself-it will bring you valuable 
ideas ; subscribe for your sons-it will 
make them manly and self· reliant ; sub­
scribe for your workmen-it will please 
and assist their labor ; subscribe for your 
friends-it will be likely to give them a 
practical lift in life 

A yearly subscription to the Scientific 
American is a most acceptable gift to a son, 
employee or a friend. 

N EW VOL U M E  COM M E N CES J A N U ARY 1 ST. 
S U BSC R I PTION PRICE,  

$3.00 a year, or $ 1 . 50 for six months. 

� Send your address for a free spe­
cimen copy. 

M U N N  "" CO. , P U BL I S H E R S ,  

36 1 B ROADW A Y ,  N EW YORK. 

APPARATUS for Production and Manipulation of Light. Acetylene Gas Generators, Electric _Ll.ght Stereopticons and Animated Pic­ture Machines, etc. fir ( ·n.taWg'lUR Free. 
J .  8 .  COLT & CO .  ��3 tt¥a�:'g�::,�i:�t�-:a;;, � �rk. 
131 Po.t Street. San Francisco. CIlI . Acetylene Hou.e Light­Ing Sbow Rooms, Broadway and aLh Street, New York. 

© 1897 SCIENTIFIC AMERICAN, INC.
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A Cl ll(C ( �O [(MTS (OU[III 0",-, A I( (K  
For !lll2 down and $2 a month WE GIVE 
AN F:DUCATION IN THE THEORY OF 

STEAM ENG I NEER ING  
Locomotive, Gas, Traction, or Marine Engineer­ing ; Refrigeration i �lechamcs ; Machine De­sign ; Mathematics ; Physics ; Organic and In .. organic Chemistrli �ualitative and Quantita-
�;i��nall:ll��ad, 'VillU:ld�t,:l,�'r M�h�1�� �ngineering ; Electrical Power and Llghting

i· E l e c t rical 
COU SES Sheet Meta 
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aX�sa�i�!;t�!J. 
�i�;�}���i;n:,���if�h�h:v��i��i���Ji A��gt tectural Design ; Highway Construction ; Archi­tectural or .\lechanical Drawing ; Bookkeeping ; Stenography ;  ��ngIiRh Branches ; or Pedagog� iC8 of It:nglish Branches. 

$ 1 5 

ALL WHO STUDY 
Guaranteed Success, 
We have helped thousands to 

�l�}��r 1I,lr���
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ri
Y
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to stUdy. 

Th e I nternational  Corresponde nce 
SchoolS,  Box 942.  Scranton ,  Pa. 

course �n mech. drawing "t Rockton Corresp. School of Mech. Engineer'g. Little ,b'alls. N. Y •• 
B. 703. will make you a proficient draughtsman 

ns in Mechanical Drawi njy
&

J�.
c���,p::��n 

Publisbed in 24 parts, at 50 cents each. Sold by Subscription Only. Simple. thoroUllh and reliable. I n t e n d e d  chiefiy for self instruc­tion, and is indispens­able to all mechaniCS, 
enga�ed as workmen. users or :�lf��:e�;, ���h�e��� 
Agents Wanted. Young, energetic Tnen to canvass the 
shop in whlch they wort. preferred. Send jor circulars. 
Arnold P u b l i sh i n g  H o u s e ,  1 6J1i Tho mas S t . ,  N ew Y o rk , 

N EW Y O R K ,  
More widely "nd favorably known than any other 

weekly newspaper of the world, For nearly flfty years 
it has held the Ilrst place. It has a larger list of famous 
writers than any other three papers. 

TAB L E  O F  C O NTE NTS WE E K LY: 
PO E M S, 

C O N T R I B U T E D  A R T I C L E S ,  
F I N E  A RTS, 

S C I E N C E , 
S U R V EY O F  T H E  W O R L D ,  

M U S I C, 
E D I TO R I A LS ,  

E D I TO R I A L  N OT E S ,  
R E L I G I O U S  I N T E L L I G E N C E ,  

B I B L I C A L  R E S E A R C H ,  
M I SS I O N S , 

L l T E R AT U R E--BOO K R E V I EWS, 
F I N A N C I A L, 

CO M M E R C I A L, 
I N S U R A N C E, 

O L D  A N D Y O U N G, 
STO R I ES, 

P E B B L E S  A N D  P UZZ L E S ,  
WO R K  I N  D O O RS A N D  O U �  

P E RS O N A LS. 

Subscription $3.00 a year, or at that rate for 
any part of a year. 

SPECIMEN COPIES FREE. 

A SPECIAL OFFER.. 
THE INDEPENDENT, one year . • • . • 

The Oentury Magazine, one year . • . . 
The "  Century Gallery of 100 Portraits " • 

$3.00 
4.00 
7' .1i0 

$14.1i0 
All or the above for $7' .1i0, a saving of $7'.00. 
'1'he H Century Gal1ery of 100 Portraits " includes the 

best likenesses of 100 of the most prominent persons in 
the world which have appeared in the 0e11tUry Maya­
zine. Size �x 13� ; put up in handsome box delivered 
free by express. Each portrait ready for framiDjl, and 
very desirable for Holiday bifts. 

A remittance of $7.50 to THE INDEPENDENT will se­
cure a year's subseription to both THE INDEPENDENT 
and Century MMaZine. and the " Century Gallery of 100 
Portraits." delivered free by express. 

THE INDEPENDENT, 
1 30 F u lton Street, N ew York. 

I c itutific �lUtti,an. 399 
TileH�;:. �����I�y.re�.�v.�d. ���ne.r�, . .  "': . S: .  �I.��: 59f),2m V E uOX T.)A PER tOg����li�t���f;n��o, 
'riles, framing, O. H. Basquin . . : .................... W5,2.1B 1-- When exposed to the same light, prints Time recorder. workman's. H. Heller . . . . . . . . . . . . . . .  5!Jt.!J49 :100 tilDes quicker than albumen • • 

�:�: ����:hfJi���' S�j.i�g ���hrgn': i L 'AYle'li: : : : : : : :  g��:�rt G LO S S Y 0 r MATT I �� <!t��k
r ::��i�sw�������ii�e�i:d �i��lu��ri:�.rk. 

��:�:s�if��f���' �p!:'r��OI��ll��'�'l;lt'i�: �i: E: G�i�� 594,!1J2 Developed and toned as fast as the printwlQ frames can be filled. Permanent prints. 
wold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5n4,869 'l'be greatest �aper foc hot or damp climates. aO cents in stamps brinf"s two sample 

Tobacco in packets, machine for wrapping and il��:� ���uuep��fr:ra:en&!�:si !�dr��s¥���l�or�TEr�: :r1X'���i�ep���
e
��

a
p� securing, Rose & 'vms . . . . . . . . . . . . . . . . . . . . . . . . . . . [M�,oo..., an insoluble gelatine paper. Rembrandt, a Matt Printing�out Paper. . 

�g�:��?d:�t. sJ.eW�bifii;�.�.����l.�, . .  ��: .�: .���.}.�� : :  zi:t�� 
N Oh ' I 0 Sole llIanufacturers, NEPERA PARK, N. Y. 

'l'ra£�g����.���� . �.�Vic: . .  ��� . .  �:r�.�� .���.m.'.".a:s:. �:'. 5\15,183 • 
epera em Ica O. Paris, 159 Faub,Poissonniere. Chicago, 111., 21 Quincy St. 

Trap. See Steam trap. -----------------------------------------------------------------------------------------

Tree protector C. C. Coulson . . . . . . . . . . . . . . . . . . . . . . . . 59�. 149 $ 50 Worth Electr'lcal Al nparatus i n c l u d �  Dynamo sent F R E E Trolley arm for electric railways, S. H. Short . . . . . 5i}o,OOO of £: i n g  a 

�::�!�h::�::�:::e:::o:::.1 ::
o;��:;·:;i:�:e�: . . �SNJr w�i�s ��r 

n�t
o
!'��f:: ojfe��C\r�fsa!p��:it�y��.:t���:J b��ll���: 

Truck, car, W. E. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �U�,U4� dents. Tbey have hitherto had to pay extra for it. We will, for 
Tug, hame, W. J. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . ;)9;),14;) a :)�?��r:::e ��t�t�:'!;:e!� i�eo:�oW��y e�Jd�ess. explains. 
�f,�l:�'rf��I�a��c�n�yE.eE·. · B�r;ie�;::::::::::::::.: g�;!:��g I nst itute fo r Home Study of E n g i neeri n g ,  2 2 0  Seneca St. ,Clevela n d , O .  !�lft����rm u u  m,i 
Valve, balancing slide, W • . £1'. Gould . . . . . . . . . . . . . . . . ;)!)4,HiiS 
Valve gear, J. D. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [)94.!1.,)1 
Vehicle body, J. lJ. French . . . . . . . . . . . . . . . . . . . . . . . . .  594,!)42 
Vehicle, motor. B. L. Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  595.20;; 
Vehicle propelling machine, C. B. Fairchild . . . . . . . 5U,') ,lfii 
Vehicle top, D. \-Vest. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  595,228 
VehICle wheel. P. J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . 595,l:l0 
Vehicles, steering device for motor, 'V. B. Schretber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50;">,254 Veil clamp, E. S. Hines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [)B·!,!)!)4 Velocipedes, variable speed driving gear for, C. E. D. Usher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!},")'242 Ventilating show window. S. E. Maxon . . . . . . . . . . . .  5!J5,l.s8 

S P E C TAC I. E S { F. E. BAILEY Se.lls 
for new optical catalogue. 271 waba"Jhei;�.�Wiic:�.te 

F" I  L M S  &. M A C H I N E S  F O R  A N I """"' A T E D  P H O T O G R A P H S  
F L vV l L L A R D  1 9 6  L E X I N GT O N AV E  B R O O K L Y N  N y  

Ventilator. See Car ventilator. A faultless hatching machine tor H8 eg1ls. Price, $6.00. Vise, bicycle, W. II. Holmes . . . . . . . . . . . . . . . . . . . . . . . . 5H4,874 Reat and moisture regulation and ventilation, abso- ELECTlICAL BiCYCl�, and Photo. Noveltie� 
Voting machine, C. De Croes . . . . . . . . . . . . . . . . . . . . . . . . 594,fk\'){; lutely perfect. A book about the Wooden Hen, and Wagon. dumping, W. L. E'rench .................... 5n;),()5S oce about the 

low prIces, 100 page cat. FR E E  .. &, s .  co .• &� u..rtJaadI81:,1'I.1. 
Washing machine, clothes, J. Heselw()od .. . . . . . . . .  5!l5,10'2 E lC E LS lOR I NC  U BATO R Watch plate drilling and tapping machine, D. H. Church· . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!15,0-l4 Wat��ks;�rgd.����i.�� . .  ��� . .  s.������:. �'. ::: .�. �'. �'. 5Hf),184 will be sent free to any one naming this paper. 

A CHANOE  
TO  INVEST. A valuable pat.ent and �..E"ood business for sale. For par­ticulars address W. H. Clay, Elizabeth, Ky. 

Water closet bowls, supply regulator for, ,I. Mud· GEO. H. STAHL, Quincy, Ill. dock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!14,R&J ��� Water closet cisterns, baIl cock for, '1'. Hand . . . . . . 5g6,O(�1 Water drawing apparatus, W. B. Livermore . . . . . . ;")!J4,n;x; Water elevator, J. F. ])urham . . . . . . . . . . . . . . . . . . . . . .  5�)5,15:� Water gate or valve, E. Jendis . . . . . . . . . . . . . . . . . . . . . . 5!lJ.,!J54 Water heater, E. 1.1. Schneider . . . . . . . . . . . . . . . . . . . . . .  5!J."),211 Water heaters, apparatus for cleaning, G. J. 
Dehn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5n,;,I20 Water motor, C. W. Horton . . . . . . . . . . . . . . . . . . . . . . . . .  W5 .2J.H \Vaterproofing compound, L. P. Converse . . . . . . . . . .. ")HJ.,9:-� Waterproofing materia), L. P. Converse . . . . . . . . . . . 594,W}! Weighing and bagging" machine, automatiC, 'V. J. EllIOtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l5,154 Wheel. :See Vehicle wheel. Window light, lenticular . .11'. C. Soper . . . . . . . . . . . . . . 595.273 Window, prismatic, J. M. }I�wen . . . . . . . . . . . . , . . . . . . .  595,2Ui� Wire stretcher, Johnston & Kyle . . . . . . . . . . . . . . . . . . . 594,!I.:>5 Wire tightener, W. A. Short . . . . . . . . . . . . . . . . . . . . . . . . 5tl:>,213 

'V.re unwinding device, H. C. Wi1Iiams . . . . . . . . . . . 594,977 Wires. die for joining intersecting, D. P. An-
thony. . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  594.841 Wood plug h01der, A. 'rhieke . . . . . . . . . . . . . . . . . . . . . . .  [)!)4,920 Wood twisting machine, O. H. Ordway . . . . . . . . . . . . 5n5,1!)!.} 'Vrench, '1'. Green . . . . . . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • •  59:"),164 Wrench, E. B. Sankey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,2.:-'2 Wringer rol l ,  R. P. Hornbrake . . . . . . . . . . . . . . . . . . . . . .  59;"),020 Zinc pigments. manufacture of, W. Hampe . . . . . . . 5!l4,948 

DESIGNS; 
Badge, T. B. Stephenson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,929 Basket, G. S. M. Rutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,932 Bed spring, E. E. Rigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �7,954 Bjcycle frame, 1\1.. A. Andrews . . . . . . . . . . . . . . . . . . . . . . . 27,H;'..'; Bicycle saddle, J. Serson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,951'; Cabinet. hotel, D. n. I..Iincoln . . . . . . . . . . . . . . . . . . . . . . . . .  27,fH:i4 
Carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,91lH Chain Jink, bicycJe, P. Burns . . . . . . . . . . . . . . . . . . . . . . . . .  27,!1;'7 Cover. L. Wojidkow . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,m4 Cutout holder, fusible, }i'. Schwedtmann . . . . . . . . . . . .  2i',n[)2 Dish. cover, R. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,938 Dust protector. H. S. Cover . . . . . . . . . . . . . . . . . . . . . . . . . . 27.002 Fabric for hangings, portieres, etc . •  J. P. McHugh 27,Ht;5 
Gas burner fixture, E. I..Iillltner . . . . . . . . . . . . . . . .  27 �44, 27,!14f) Hammer. J. L. Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,949 Hook, coat. hat, and umbrella, W. Walker . . . . . . . . .  27,003 Ice shaver, H. M. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2i,H47 Lacing hook for gloves, II. H. Eaton . . . . . . . . . . . . . . .  27,931 Lemon squeezer, G. R. Blake . . . . . . . . . . . . . . . . . . . . . . . . 27,948 Manhole frame. T. P. Greger . . . . . . . . . . . . . . . . . . . . . . .  27,!l5f) Pan, cake. C. E. Schmidt: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.9i*i Pot or kettle stand, I.J. Wojidkow . . . . . . . . . . . . . . . . . . . . 27.9R8 Prism canopy, F. L. Wright . . . . . . . . . . . . . . . . . . . . . . . . . 28.020 Prism light. O. H. Basquin . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.96H Prism light. H. F'. Belcher . . . . . . . . . . . . . . . . . .  27.970 to 27,973 Prism light, J. M. Ewen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,9fiS Prism light. }'. C. Soper . . . . . . . . . . . . . . . . . . . . . .  27,974 to 27,!jifl 

���:: �:�!iJr;nt·p�;�f.hJ: M: ·Ewen:::: .' .' :: '.� ,.9.
7: . . t�� �:�� Prism plate, E. C. Waller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,UHl 

Prism plate, F. L. Wright . . . . . . . . . . . . . . . . . . . .  27,900 to 28.015 Prism plate and border, E. C. Waller . . . . . . . . . . . . . . . .  28,OlR Prism plate and border, F. L. Wright . . . . . . . . . . . . . . . 28,017 Pump frog, S. Pennell . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  27.951 Ring, C. F. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.93U Roentgen ray tube, I. W. 1I0weU . . . . . . . . . . . . . . . . . . . .  27,H53 Rug. J. S. Travis . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  27,007 Seam welting strip, F. W. Merrick . . . . . . . . . . . . . . . . . . .  27,900 

���� ;:�: li.ah: �·U���.�I.l : : : : : : : : : : : : : : : : : : : : : : : : : : :  �f:�� Stove, gas heating, .K C. \Varren . . . . . . . . . . . . . . . . . . . .  27,946 Tackle block. T. R. FerraU . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,950 'rea holder. J.J. WOJidkow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,937 ;r.�: ��m�' stan'd.°l�?W.;jidkO� ::. '. '::. ' . . : . .. .. .. ·.27:M!i��; ��:�i 'rray, bread and cake. L. Wojidkow . . . . . . . . . . . . . . . . .  2i ,935 

TRADE MARKS. 

Adhesive cloth or adhesive tape for use by elec­tricians. surgeons, bicyclists, and others, 9kon�.te Company ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,933 ArtIcles and preparatwns for the teeth. hair, and skin. certain named. Dresdener Chemisches I .. uboratorium Lingner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,942 Beer, American Brewing Company . . . . . . . . . . .  :-JO.H57, 30,958 Canned salmon, Alaska Packers' ASSOCiation. 3U,946 to 30,948 Catchup, tomato. G. Bergen . . . . . . . . . . . . . . . . . . . . . . . . . .  30,952 Coffee. roasted, E. J. Gillies & Company . . . . . . . . . . . . 30,955 
Corsets and waists, women's and children's, A. Hamburger & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U,931 Diamonds. rubies, pearls, and other artitlcial gems. artificial, Nicholson & Way . . . . . . . . . . . . . . . 30,935 Eggs and baking powder, speciaHy prepared pro-duct for use as a substitute for and containing the constituents of, G. Lewis & Company . . . . .  3O,!l5O Eggs and baking powder, specially prepared pro· duct, used as a substitute for and cOlltaining the constituents of, G. Lewis & Company . . . . . . 30.9a1 Flour, Sands, Taylor & Wood . . . . . . . . . . . . . . . . . . . . . . . . :-JO,H45 �'Iour, wheat. Cargill & B'all . . . . . . . . . . . . . . . . . . . . . . . . . .  3U.!IH Food. breakfast, Cream of Wheat Company . . . . . . . 30,943 Gloves, '1\ Andrews, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :10,002 Jewelry, plated, McRae & Keeler . . . . . . . . . . . . . . . . . . . .  30,936 Malt for a beverage, speciaJ preparation of, South C.h�cago Brewing Company . . . . . . . . . . . . . . . . . . . . . . .  30,956 MedIClllal preparation for the cure of indigestion, Creed & Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,941 Olives, SeviJ 1e Packing Company . . . . . . . . . . . . . . . . . . . .  30,954 Photographs and photographic pictures, T. C'. 
Pit�af�;agi't"cliiiig ' b'eer'kegs; 'b���'els',' i;eer' in�gs: 30,934 

bottles, and vats, Anchor Pitch Company . . . . . .  3O,H40 POlishing material for metal goods and articles of various kinds and classes, W. 'l'.  Richmond . . . . 30,938 Sardines in oil . La Manna, Aze.ma & Farnan . . . . . . .  3O,94:H Sauce, mint. Bryan & Black . . . . . . . . . . . . . . . . . . . . . . . . . . 30.1.)53 Velocipede holder, R. G. Woodward . . . . . . . . . . . . . . . . 3O,B30 Watch movements, Hampden Watch Company . . .  30.937 Whisky, W. rreacher & Sons . . . . . . . . . . . . . . . . . . . . . . . . .  30,fl59 Wood preservatives, S. Cabot . . . . . . . . . . . . . . . . . . . . . . . . 30,939 

A prin lf"d copy of the speCification and drawing of any patent in the foregOing list, or any pat.ent in print Issued SlIlCe lSti3. will be furnished from thIS office for 
10 cents. In ordering please state the name and number of the patent desired, and remit to MUnn & Co., 361 Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

C a n n dian par e n l� may now be obtained by the in­ventors for any of the J llventions named in the fore-
fFi�r,��fi���di��� ���r �i�lsh���i�tl: :���.f $#i.;���j 
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in stamps ; worth a dollar bill. 
I N CUBATOR CO .. Box 't5 DES MOI.ES, IA. 

�$5 H A N D  BON E ,  SHELL,  CORN 
AND C R IT M I LL for Pou ltrymen. 

: Daisy Bone Cntter. Power Mills. 
Farm Feed Mills. Circular and testi­monials free. W I LS O N  BROS .• East o n ,  Pa, 
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o
��:���;.?

r
� h

0'ieir�ii'Ii'
i
p
e
iJB��b�, 

1
3�x l�

h
r;'i;E���s��

c. 

TY PE: W H E E L S .  MODELS &..[XPERIMENTAL WORK_8MAU.rMCHllERY 
NOVElTI ES  8.. ETC. NEW lOR STENCIL WORKS 100 NASSAU 8! N.", 

W O O D E N  T A N KS.  
For Rai lroads. Mills and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood rranks a speCialty. 

W. E. CALDWELL CO., 
217 E. Main Street, Louisville. Ky. 

D I SCO U NTS Lowest Cash Discounts allow­
ed on Architectural , Scientific. Electrical. Mechanical, Industrial and Technical Books. i.T Catalogue and Discount Sheet Free, 

WILLIAll T. COMSTOCK, 23 Warren 8t., New York. 

ACETYLENE APPARATUS 
Acetylene number of the SCIENTI FIC AMERICA" 8UP� 
PLlllMl!.:NT, describing, with fun illustrations, the most 
����ne;;:::f!� o:���:n���

e tJ�lg l�or�m:��ai�EEa:��� 'llhe flas as made for and used by the microscopist and student ; its use in tbe magic lantern. 'The new French table lamp making its own aeetyJene. ( 'ontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 101i7'. Price 1 0  cents prepaid by  mail .  For other numerous 
��I�:::�e�rt�

e
�u��I�

h
�Se���:f�I�:ri:,

f
::lt°lr!� ��:n� address. 

�����9&������9999��������������������������� 
• ..1 .. � AN EXCELLENT HO�!?��.i i A Complete Electrical library I 
:R BY PROF. T. O'CONOR SLOANE. � /I) W i A VALUABLE AND IND ISPENSABLE ADD IT ION  TO ANY L IBRARY.  � 
/I) W � E lectricitv Simpl ified. £hh�SSi�;t,�� 'Ii � . ever pUblisbed"on tbe sub�eet. Shows how two 5 Volumes Q; 
/I) plates of dl1ferent metals Immersed in acid can \If .m send a message around the globe ; how a bundle f $5 00 \If � rleC���[ �iIl' ��tategu�b����a�������i.ar:,rc� or . I /I) 158 pages, lll,.s1rat�. Prlce . . . . . . . . . . . . . . .  $'i.OO \If � Arithmetic of E lectricity. AtP�C- w 
0;,: treati8e on electrical calculations of all kinds W � reduced to simple rules and Illustrated by prac- I � ����u�r?��e��i:,lt�f ��h����ns6��llgnge b�o

a
s� \If 

/I) useful works published on electricity. 138 pages. \If iri Illustrated. Price . . , . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 \If 
/I) E I  t ' T M k '  DYNAMO \If it) ec riC oy a mg. Bnildi  ng \If � and Electric Motor Construction. A work \If it) for amateurs and young folks. Shows how to \If � ����e�!, 

h�:rt�e:i���trb';'�a���' :�to�f;,Jr��:! I � i�:����e�:i��n . .  ��.����l: . . �� . ���.8.,. ��Y$ll!oo ", � H ow to Become a Successful I � E l ectric ian .  ��ca;:goJ:�wa t�:lf�1��:g� I � rl���
r
��

a
�i:u�g!�l�e��A��

o
mc;::nfti

t a 
e�gl��;� I � course. 189 pages, illustrated. Price . . . . . $1.00 \If � The Standard Electrical Dic- I :R t ionary.  :-.�����p:I����I:al"���e��c:ll i���t I /I) ��!'i,.��:le t':n���or

u
��

n
�e���e���f

e
���f,.,�in� w .. definitions of about 5,(0) distinct words, terms \ti .m and phrage�. Definitions are terse and concise and include everY term used in electrical science. An Q; � entirely new edition brought np to date and greatly enlarged. Should be in the possession \If (D, of all who desire to keep abreast with the progress of this branch of science. Complete, concise and con- (Ii � venient. 682 pages, 393 Illust.rations. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "  . . . . . . . . . . . . . . . . . . . .  $3.00 W /I) SPECI AL OFFER to readers of th"  SCIENTIFIC AMERICAN and Qi 

it) their friends, We lire able to furnish t.he above \If /I) five volumes, hanrl somely bound. an " i nclosed W 
it) in II neat folding box as shown in the illustration, at the Special Reduced Price of' Five Qi 
/I) Dol lars for the Complete Set. You save $2.00 by ordering tile complete "ct. Sent by Q1aii Qi �. '. or express, prepaid, to any address in North America. To foreign countries, uy mai l ,  post- � 
'" free, in separate parcels, at the same price. '" � W" The .. e valuable books sold separately at the published prices. I . it) \If � A $7.00 E L ECT R I C A L  L I B R A R Y  F O R  $5.00. I m 5 VOL U M ES. --- 1 300 PAC ES. ---OVE R  450 I L L U STRATIO N S .  I � iT Send for special Circular of tbe complete contents of all of these books. Also for our ;" ' "  complet.e 116 page book catalogue sent free to any address. .... 
� MUNN & CO., Publishers. 361  Broadway, New York. ! 
�e�eeEeeEEEeeeeeeEEeEEEEEEeeEEeEEeEEEeeeel 
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WATC H ES. TO T H O S E  I N T E N D I N C  B U,I L D I N C .  
To insure a perfect and permanent finish on all natural interior woodwork the use of the WALT HAM 

WHEELER PATENT WOOD FILLER 
is essential. 

B R E I N l e 's L lTH O G E N  S I L ICATE PAINT 
i s  a paint that wil l outlast lelld and oil, and i s  espedally adapted for bul ldin"s exposed to salt air. 

i rehitects and owners, in their own interests, should see their specificat ions carried out in full, and examine bills for the Ilrtlcles speCIfied before accepting work a6 slltlsfactory. 
Lcferences-r!�he Jead in/l architect� throm�'hout the U. S. SOle manufacturers of the above articles 

TH E BRIDGEPORT WOOD FINISH ING CO. , New Milford , Conn .  
New York, 240 Pearl ,street. Chicago, 2 1 5  E. Lake Street. Boston ,  85 O l i ver ,street. 

Every watch movement that 
leaves the factory of the 
American Waltham Watch 
Company has the word " Waltham " 
engraved on the plate. That 
name is a full guarantee by 

The Crowning Triumph 
of a long and successful career-

THE NEW MODELS 
of the 

Remington 
Standard Typewriter. 
The Always-Best Typewriter 

made better yet. 

WYCKOFF, SEAMANS & BENEDICT 

327 Broadway, New York 

€CUpst I BicycltS 
FITTED WITH 

Jlufotnadc eoaSftr and Brakt. 

\Vhed Because 
Always Your feet 

Under ke always 

Perfect On the 
Control Pedals. 

The Coaster con.ists of automatic clutch in the 

f�:r tSIf:O:;�3�:�!fR. Is.fl:�o�:!c����;:,;'�s bln h�lg; the chain and sprockets stationary and your feet 
on tbe pedals. 

The Brake applied by back pressure on the ped­
als. which throws 8. spoon on tire of rear wheel. Re­leased by forward movemen� of pedals. 

T o u r i n g  Made Easy. Street R i d i n g  Made Safe. 
pr Sond, f<>r ()(rC'!lla,. describing in detail. 

E C L I PS E  B I C Y C L E  CO. 
B o x  X ,  E L M I RA; N .  Y. ,  U .  S .  A .  

ALL ARITHMETICAL 
PROBLEMS . 

solved rapidly aud accurately 
by the Coml'tometer. Saves 
60 per cent oftime and entire­
ly relieves mental and ner­
vous strai n. Adapted to all 
commercial Ilnd scientific 
computation. Why don·t you 
get one ? fVritefur pamphlet. 
FELT 6. TAR RANT M F G .  C O .  

52-56 ILLINOIS ST. CH ICAGO. · 
� I · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·e 

(bt fifty Dollar 

• ,Cribunt 
The Best Wheel for the 
Price in the World. 

Do not think of buying 
until you have seen it. 

tbt 'famous Hlut Stnak. 
'fasttr tban Eotr. 

Write for Advance Sheets. l8!I8 Prices Ready. 
pr- Secure the AgencII if Possible. 

tbt Black mfg. eo., Erit, Pa. 

the Company which has more 
Watches in use throughout the 
world than all other American 
companies combined. 

For sale by all jewelers. 
� .................................................................................................................................................... � .  J ESSO P'S S E E LT�\�\RY 
If YOU are Intending to Represent a Strictly High Grade Wheel, would you ask for more 

Talking Points and Special Features than 3.!"e contained in our '98 Trade Winner ? 

• • • U Evtr Rtady and Rtliablt " • • • 

Cbt OUVt Wbttl 
Crank and Bprocket 

Arrangement. �� . �'';�� .. !"--.:; ) , -:; a .. , ..... .. r . 

= � " . ..  - '  ' . . ::;' ._. @ �  

Adjustable Handle Bar. 

Cbaln Adjuster. 

,. - ..: -- - -:..:- ' �  
Front Hub. 

Bellt Post Adjuster. 
PERFECTION in every 

8tuftgtft· fs-no ...... liere.sacrifiud fQl' light- Jittl� detail its Q:c:elling features. . 
ness. Nothing Useless Put In. Nothit.g Useful Left Out. 

U��n l i n  with the tide of prosperity and represent a thoroughly reliable wheel which 
• '''''r Wr contains Tmprootmtnts that Tmproot and talking points that talk. 

THE OLIVE WHEEL CO., SYRACUSE, N. Y. 

��-�!!!�e�!��(�!!.��be Jlmtritan Ctltgrapb Rtys 'Ieill:lftslfor driving an air-sblp) that the Lever Is made of tl GHARTEa fi>�:l'�;g�":t��d Will never ru8t or 
. .. .  _ �a�g�nbeei�:.p��:xj�·Rgilsr� I ��i�h';re <;,�tai'..! ;""-==�=='=:s the U. S. to us .. Gasoline ;  Is pre- flnum. 'l'he neafest . eminent to-day. Proof from and best key 011 the market. Money returned If good_ all over the Western Hemisphere, by Ilddresslng are not satisfactory. ar Send for catalogue and lIriCe 

CHARTEIJ GAS ENG. I N E  CO •• Box 1 4B,  STERLI NG ,  I L L .  list. A ddress A. E. Moses, 36 S. Water St., Cleveland, O .  

PR IESTMAN · SAFETY O I L  ENG I NE  
"A thOTO'l.li/hl1i successful commercia! En­

gine. usinuJ a Sale Qi!.":-Frankl l n  Institute 
No Extra Insurance, N o  iiiIf::'l�o s��; NrFco���\�':.t and Convenient. ehosen by 

Nine Goverements. Used for 

;�WHMAP1 E'lf8�.srncor�'d , 
330 Bourse · Butldlnlr. 

L A U C H L I N  FO U N T A I N  P E N  
$ 1  ""% .  aWfhw,ii" Ittt cb�:-est 

G-uarantud satisfactorll <>r ",oney refunded. Hard Rub­
ber Holder. 14k. Gold ·Pen. Never Drips-Never Skips. 
pr- Write f<>r ' ·ataloaue and Allent.'s 7'er..... Address 

LAUG H L I N  MANU FACTU R I N G  C O . ,  Detro i t .  M i ch .  

At I p '  Bievelel, Watenel Gunl, Buggies H :lrllels, 
Se\vlng ltaehiDf'1 Organa. Pianos Safetl,TooII 

4- rICO Scalea of 9.11 varietiel 9.lId l 00u otherarticlea 
Lists free CHlc ... ao Sc.U.B C o  . ChlC9.go 1 1 1 .  

Repeated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 

short of ours in strength about 

10,000 pOUllas Der Square Incn 
WITH EQUAL DUCTILITY. 

This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 
pickling during the operation. 

"Pioneer" Fifty Point Carbon Steel Tube 
is safe insurance to the rider and means success to the manufac­
turer and dealer. It is essential to a really high grade wheel. 

We i n vite our customers to come in on our 1Ioor and se1ect tbetr tube from tbe �en­
eral run, and to tllke any piece they choose to select as a sample of excellence. 

No specllllly prepared samples ! 
We should be pl eased to quote you dlsconnts on application. Send for printed matter. 

POPE TUBE COMPANY, - - Hartford, Conn. 
" PIONEERS " in Correct Composition. 

F O R  TOO L S. S AW S  E TC. 
W'!! J E S SOP & S O N S  t..: � 91  J O f1 N  S T.  N E W  YORK· 

l Our 
Fifteen Years' 
Experience 
Is Embodied in the 

Premo 
Camera. 

SEN D FOR CATALOGUE K • 

ROCH ESTE R O PTICAL CO. 
ROC H EST E R .  N . Y. 

GOOD PAY for men with ,man capital. 250-
page cat&log of Magie Lantern., 
Stereoptleons, Views, with Instruc· 
tions for giving exhibitions, Free. 

lrIeALLI8TEK, IrIfK. Optician. 49 N ... au 8t.. N. Y. 

WIZARD BOWLING ALLEY 
IS the latest and most popular amusement for 1adles and 
gentlemen, �ir1s and hoys for the season of 1897- 98. 
An exact t eproduction in miniatu}e o! the mod­
ern game played ac­cording to regul .... tion rules. 

Instead of the rolling ball with 
Its noise and 
necessary ex­
e r t i o n  to impel I t. t h e  
Wizard 

subs t i­
tu t e s  a metal b:8�¥�!��� liar int e r n a l  

const r u c t. i o n  whose uncertain movements i n­
crease the Interest 

In Its results. 
nlcker'i,':.1f�'p��:'"r:1!� score card, etc .. put up in 

a blue glazed box and sent 
secure1y packed express pre­paid to Ilny address upon re­celp� of price, '1.50. 

KENNEL & SALZMAN, Hamilton. Ohio. 
Mf'Iltf.on Scientijlc American. --------- -------

I M P E R I A L  B All B E AR I N I  AXLE 
'97 

PATTE R N .  

the Leadinlr Carrialre Buil ders. 
To R I DE E A SY ,  C ET R U BB E R  T I RES 

The Kelley, .Mans & Co. 'l'lrc Is t h e  best o n  t h e  mllrket. 
pr- Writ� f<>r Descriptive CatalogUe. 

K E LLEY , M A U S  & C O . ,  Imperial Bal l Beari n g  Axl e  and 
Veh ic le Rubber Tire Dept . ,  439 Wabash Av . .  Ch icago .  

SYNCHRONOGRAPH. -A N E W  METH-I od of rapidly tramimttttng intelligence by the alternat­ing- current. A full descriptton of the interesting ap­paratus of Crehore and SqUIer. 13 l 11ustrlltlons. SCIEN­
TIFIC AMEHICAN SUPP LEM O: N TR 1 t t <1 and 1 t t .i . 
Price 10 cents each. For sale by Munn & Co. and Illl newsdealers. Send for new catal ogue. 
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