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TLiE PROPOSED SHIP CANAL FRO. THE LAKES TO 

THE SEA. 

It will be remembered that, under the River and 
Harbor Act of 1896, provision was made for a !;urvey 
and estimates for a ship canal from the Great Lakes 
to the Hudson River at the point where it becomes 
navigable. The work was intrusted to Major Thomas 
W. Symons, Corps of Engineers, U. S. A . ,  and his very 
able and exhaustive report has recently been m ade 
public. The subject is handled in an impartial and 
scientific man ner, and in this respect is in refreshing 
contrast to m uch of the extravagant and misleading 
literaturA that has appeared on this subject. 

Major Rymons is of the opinion that a canal capable 
of transferring full sized ocean sh ips from the sea to 
the lakes and vice versa is not called for either by com­
mercial or military considerations. Its cost would be 
prohibitive ; not even on the most sanguine esti mate 
would the receipts cover the interest on the outlay and 
the maintenance expenses ; the deep sea ships, even if 
the canal were built, would not make much use of it ,  
and the freight would be carried in a special type of 
barge which could j ust as well be accommodated in an 
enlarged and improved Erie Canal. 

The report states at the outset that, to j ustify con· 
struction, the benefits to be derived from such a canal 
should be clearly shown to be suitably commensurate 
with its cost and the cost of maintenance and necessary 
improvements. Present and prospective conditions 
limit the depth of a ship canal to 20 feet. The canal 
should be entirely within U nited States territory, 
should terminate at a first class seaport and commer­
cial and industrial center, so that home as well as ex­
pOl·t trade may reap the benefit. A ship canal by the 
St: Lawrence route to Montreal, or by the St. Lawrence­
Champlain route to New York, does not, in the opinion 
of Major Symons, fulfill these conditions, and should 
not be considered by the United States. 

The best route for a ship can al is by the Niagara 
River, Lake Ontario, Oswego, Oneida Lake and the 
Mohawk and Hudson Rivers. As to the advisability of 
bringing the deep sea vessels through to the lakes, it is 
stated that for the best economical results a special type 
of vessel is needed for the lakes, the canal and the 
ocean, and neither can replace the other withou t loss of 
efficiency. For economical transportation through a 
canal from the GI·eat Lakes to the sea, speciaf vessels 
differing from both the ocean and lake vessels are re­
quired. Two serviceable canals already exist between 
the Great J�akes and the Hudson River : the Erie Canal 
from Lake Erie and the Oswego· Erie Canal frol1l Lake 
Ontario. These canals are being improved by the 
State of New York to such an extent that the capacity 
of the boats will be increased 70 per cent, and it will be 
pORsible to carry freight for about 60 per cent of the 
present cost. 

It is estimated that the possible tributary tonnage 
of a ship canal would be 24,000,000 a year, of which 
18,000,000 tons would be carried eastward and 6,000,000 
tons westward. A ship canal to accommodate the pres­
ent largest ve!lsels on the lakes would cost $200,000,000, 
and the cost of operation and mainteuance would be 
about $2,000,000 per year. Now the Erie Canal, after 
the present improvements have been carried out, wil l  
provide commercial advantageR which to all  i ntents 
and purposes will be equal to those which would be 
conferred by a ship canal. Moreover, if  the Erie Canal 
were further im proved by enlarging it so that it could 
accommodate 1500 ton barges, and the Mohawk River 
were to be canalized, such an i mproved canal, navigated 
by barges, would enable freight to be transported be­
tween the East and the West at a lower rate than could 
a ship canal navigated by the large lake or ocean 
steamers. Such an enlargement of the existing canal 
would cost only about one-fourth as much as the con­
struction of a ship canal ; and indeed, even if the ship 
canal were built, the business, for economic reasons, 
would be done, not in ocean bottoms, but in barges 
and boats that could just as well be accommodated in 
an enlarged and im proved Erie Canal. 

The proposed ship canal would have no m ilitary 
value, and, iri view of the forefOtoing facts, its construc­
tion. in the opinion of Major Symons, is not a project 
worthy·of being undertaken by the general government, 
as the ben efits therefrom would not be commensurate 
with the cost. On the other hand, the enlargement of 
the Erie Canal is recommended as being likely to bring 
returns of a commercial kind fully commensurate 
with the cost of the work. 

••••• 
THE AliliUAL WAR OFFICE REPORT. 

To any one who is accustomed to read the annual 
reports of Cabinet officers, it will  be apparent that 
Secretary Alger has made a new departure in the an­
nual departmental report which he has j ust issued. In­
stead of including only an original review of the re­
ports of commanding generals and the heads of bureaus, 
his report consists of letters from these parties giving a 
synopsis of their reports and recommendations, supple­
mented with comments of his own. 

It is estimated that $96,258.445 is necessary to carry 
out the recommendations of the War Department. Of  
this sum $48,728,160 is asked for carrying out river and 
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harbor improvements, and this is the largest item (,,on­
tained in the estimates. The Secretary considers that, 
in view of the fact that the demands upon the Treasury 
j ust now are exceptionally large, the sUfOtgested appro­
priation for river and harbor improvement is excessi ve, 
and that the grant should be largely reduced below the 
eRtilllate!l. In this con nection special attention is in­
vited to the fact that the continuous contracts for 
which the War Office is at present responsible will re­
quire an expenditure of over $17,000,000 during the 
filScal year endin g June 30, 1899, and of amounts in the 
fol lowing four years decreasing to $345,000 during the 
fi!lcal year ending June 30, 1903. 

Regarding the sea coast defenses and the much 
needed in('rease in the army, the Secretary bas little to 
say, and he relies upon the reports of the major-general 
of the army, the chief of ordnance, and the chief of en­
gineers to make the necessary impression. Accordi ng 
to the estimate of the latter official, the amount re­
quired for sea coast defenses is $13,378,571-a larger 
sum than was ever before asked for since the present 
system of fortifications was begun, the appropriation 
for the current year being $9,517,141, and for the last 
fiscal year, $6,345,158. 

Secretary Alger is of the opinion that it will be wise 
economy to push forward the work of sea coast for­
t.ifications to the fullest extent, for the reason th at, 
though the work is expensive while it lasts, this item 
of expense will cease altogether as soon as the present 
scheme has been completed. .. Sea coast defenses," the 
Secretary goes on to say, "are being rapidly con­
structed, and they should be completed at the earliest 
possible date. I cannot emphasize this too strongly, 
and therefore urge that t.he full amount of the estimate 
be appropriated. " 

The urgent plea of Gen. Miles for the formation of 
two additional regiments of artillery is strongly in­
dorsed. The· general states that we are erecting great 
sea coast batteries without providing the necessary 
s killed men to man them. 

These costly works should, as soon as completed, be 
manned by a sufficient force to care for and preserve 
them, and to become familiar with the handling of the 
guns, the manipulation of which requires that experi­
enced artillerymen should be on hand at all times to 
operate them. "A battery costing from $100,000 to 
$500,000 ought not to be manned by a corporal's gual·d. "  
T h e  increase called for b y  Gen.  Miles would require a 
number of new barracks. The present appropriation 
for these is $420,000 and the estimate submitted by the 
quartermaster-general is for $2,000, 000, an increase of 
$1.580,000. The increase is a large one ; but it is per­
haps the most logical and absolutely necessary appro­
priation recommended by the Secretary ; for to spend 
millions on fortifications and then refuse to provide the 
men to man them would be the very beight of incon­
sistency and folly. Another item necessitated by our 
new venture in guns and forts is a needed appropria­
tion of $2,500,000 for army transportation necessary to 
move heavy ordnance, guns, gun carriages, etc. 

Of special interest j ust now is the reference in the re­
port to the creation of the military reservation of Fort 
St. Michael, at the mouth of the Yukon River. It is sug­
gested that the creation of further military reservations 
would be the best means of preserving order in the 
Territory. It is  requested that a boat be provided for 
transportation and patrol on the Yukon. The Secre· 
tary is of the opinion that 100,000 people may be gather­
ed in the Yukon district during the coming year, and 
he urgently suggests that some adeqnate measures be 
adopted to send a milit.ary force to that Territory to 
guard persons and property. 

Secretary Alger says of the proposed deep water canal 
to the Great Lakes that .. it marks the beginning of a 
new era." He quotes the statement of the chief of 
engineers that the commerce passing through the St. 
Mary's Falls Canal to and from Lake Superior alone, 
during the navigable season of 1896, included 16, 239,061 
tons of freight, valued at $195,146,842, and through the 
Detroit River, coming from Lakes Superior, Michigan 
and H uron, about 27,900,000 tons, valued apprOXimately 
at $300,000,000. 

• ••• • 
NEW PATENT OFFICE RULES. 

In order to harmonize the Patent Office practice 
with the new patent laws, which go into effect Janu­
ary 1, it has been necessary to make some substantial 
changes in certain of the rules. These new rules will 
also be enforced on January 1. They are too long to 
print in full, but a few of the following changes may 
be noted : 

The new rules specify that no invention is patent­
able that has been described in any printed publica­
tion two or more years before the filing of the applica­
tion. Heretofore, if a foreign patent has been taken out 
before an American patent, the term of the latter was 
limited to the expiration of the foreifOtn patent, which 
often shortened greatly the term of the United Rtates 
patent.. Under the new rules, no such limit.at.ion will 
be brought about. 

Rule 24 specifies that a patent JIIay be obtained for 
any new invention or discovery which" has not been 
patented or described in any printed publication in 
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this or any foreign country before the invention or dis- gines, two hook and ladder companies, the insurance 
covery thereof or more than two years prior to the ap- patrol and two battalion chiefs would be on their way. 
plication, and not in public use or on sale in the United The officer in charge of the first company to arrive States Illore than two years prior to the application. " would, if he j udged that the fire appeared to be 

Rule 29. -The receipt of letters patent from a for- serious, go to the nearest box and send in another 
eign government will not prevent the inventor from alarm and have eleven more companies at the fire. 
obtaining a patent in the U nited States unless the ap- With a systelll like that w hich we have outlined there 
plication on which the forei gn patent was granted was is little wonder that, while thel'e are more fires in New 
filed more than seven months prior to the filing of the York than in London, the losses by fire are greater in 
applicat ion i n  this country, in which case no patent the latter city. The average fire loss in London in a 
shal l  be gran ted in this country. year is $6,000,000, whereas the average loss from fires in 

Rule 31 (last paragraph). -'· The application m ust be the city of New York has been so steadily reduced in 
completed and prepared for examination within one late years that it only amounts to about $3,500,000. 
year after the filing of the petition." The average loss by fire in New York was last year 

Sections 39 and 46. -Rule 2 governs the preparation about $800, whereas the average loss from fires in 
of the forms of the petition, oath, etc. London is $1, 200. The outfit of the London fire brigade 

Rule 63 states the order in which applications in consists of 68 engines of various styles, 100 hand engines 
the Patent Office shall be examined. and 135 fire escape or truck companies. New York has 

Rule 75 brings out the fact that an application may 66 fire engines, 69 hose carriages, 28 hook and ladder 
be rej ected provided a patent or printed description of trucks, and 5 water towers, exclusive of the fire boats. 
the invention has been published more than two years Of course, the area and density of population of 
prior to the date upon which the application was filed London is far greater than that of New York City 
in this country. proper. New York also has splendid fire boats con-

Rule 7'7 specifies that neglect to prosecute an appli- structed with reference to prompt service, while Lon­
cation within a period of one year will be held as an 'don's five fire boats are floats upon which fire engines 
abandonment of the same. are located. They are towed to the scene of the fire by 

Rule 98, Section 9. - "  I nterference will not be de - tugs. 
clared between an original application filed su bse- Most of the London steam fire engines are small, 
q uently to December 1, 1897, and a patent issued more weighing on the average about 3,200 pounds, against 
than two years prior to the filing of such application, our engines, which weigh about 10,000 pounds. It will  
or an application for a reissue of said patent. ,. be read ily seen that this Illeans a large decrease in 

New Rules 166, 168, 171 and 198 touch upon technical steam capacity. The hose is also smaller than that 
rules of practice which need not be mentioned in these which we use, and in London there is not an adequate 
columns. The attention of foreign inventors should supply of water. The London fire department uses on 
be particularly called to the new law, as the operation an average 20,000,000 gallons of water a year. Last year 
of this law is so much less liberal to foreigners than the the city of New York used for its fire service 45,000,000 
present practice that it will be n ecessary for them to gallons, about one-third being taken from the rivers. 
take precautions lest the time within w hich the United The London fire brigade is also hampered by lack of 
States application must be flIed should lapse and the facilities for transporting the apparatus to the fire. In 
chance of procuring a United States patent thereby 1895 London had only 137 horses, and in many emergen­
be lost. cies horses had to be hired to transport the apparatus. 

• Ie, • 

A GREAT FIRE IN LONDON. 
The greatest fire which has visited London for more 

than two centuries started at 12:55 o'clock on the after­
noon of November 19, in the heart of the City, within a 
short distance of the place where the great fire of 1666 
had its origin.  It raged for five hours, destroying one 
hundred and fifty warehouses and a few dwelling 
houses, involving a loss which is variously estimated 
from five to twenty million dollars. An area of about 
seven acres. including about eight streets, was swept 
over by the flames. The cause of the fire is supposed 
to have been an explosion of gas. Practically the en­
tire fire· fighting force of London was summoned to the 
scene, aud the streets were soon blocked with goods 
which were being removed from the warehouses. The 
historical church of St. Giles, which was the scene of 
the burial of Milton and of the marriage of Cromwell, 
was saved. The fire was under control at nine o'clock 
in the evening. The fire apparatus was hand icapped 
by wagons full of goods which blockaded th e streets. 

The disaster is likely to raise a spirited discussion as 
to the methods of conducting the London fire depart­
ment. 

It is very probable that the accounts of the fire which 
have been cabled are erroneous as regards the length 
of time which elapsed before the first engine reached 
the scene of the conflagration, but there is no doubt 
that the London fire alarm system is totally inade­
quate. We understand that it has only about one­
tenth as much telegraph service as New York for com­
municating fire alarms. 

The fundamental difference b etween the fire depart· 
m ents of London and New York is briefly as follows : 
The theory of the London firemen is that, when an 
alarm is sounded, one fire engine company will be suf­
ficient to extinguish it; 80, when an alarm is given at a 
fire box, the commander of the station rings a bell 
which summons the firemen throughout the house. and 
the driver, whose official title is "coachman," takes the 
horses from the stable in the rear and hitches them to 
the engi ne. This engine then proceeds to the fire. 
Arriving at the scene of the conflagration, if the officer 
findi; that the fire is a serious one, he sends the " coach­
man " or one of the firemen back to the fire house to 
telephone to the other stations for reinforcements. As 
may readily be judged, this results in serious delay, in 
which valuable time is lost, and time is everything at 
the beginning of a fire. As each fire engine house has 
to be telephoned to separately, some little time is likely 
to elapse before a proper force is mobilized at the scene 
of the fire. In New York the th eory of fire fighting is 
entirely different. Here the idea is that every alarm 
of fire is likely to be serious, and in a few seconds after 
the alarm has been sounded one of the engines sum­
moned is sure to be on the scene of the fire. After the 
alarm has been given, the operator at the fire head­
quarters at once sends out the number of the box to 
t hirty engine houses, and the first tap on the key 
would result in sending 120 horses from their stalls. By 
the time that the number of the box had been given. 
the thirty companies would be ready, and three en-

Of course, this interfered greatly with the celerity with 
which the apparatus should be brought to the scene of 
the fire. 

London has about 700 fin'men, while New York has 
about 1,300 in actual service, of all grades. London 
pays its firemen $516 a year, while New York pays $1,000, 
$1, 200 and $1,400 a year, according to the length of ser­
vice, while the officers receive salaries in proportion. 
The total expenditure for maintenance and outlay of 
all kinds for the London fire department in the year 
ending March 30. 1893. was $750,000. This also includes 
what was disbursed for pensions. The cost of mainte· 
nance of the New York fire department for about the 
same period was $2.305,645, without the payments 
which were made for pensions. 

The stinted allowance which is given to the London 
Fire Brigade has always been detrimental to the im 
provement and strength of their department, but it is 
likely that the last serious fire will enable the brigade 
to obtain a fairly adequate appropriation for the work 
which they have to do. It is to be hoped that the sys­
tem of sending in the alarms will be changed to that in 
vogue in America. It is the first law of modern fire 
fighting to mobilize the largest number of engines in 
the quickest t ime in the smallest space, and fire engi­
neers are now arranging hydrants in many cities so 
that thirty engines ca n be placed around a single block. 

Mr. Charles T. Hill, in the New York Sun, gives an 
example of the speed with which fire companies are 
mobilized in New York. An alarm was received at 11 :41 
A. M. and the third alarm at 11 :45 A. M. , four minutes 
later. In that four minutes five horses were h itched 
and proceeded to the fire. The officer in charge saw 
the magnitude of the blaze, hastened to a box and 
sent in a third alarm signal. This was received at fire 
headquarters and sent from there to all the companies 
throughout the city. The fire, which was in Platt 
Street, was in an oil warehouse. It was one of the nar­
rowest streets-comparable to the streets' in London­
in a building full of oil and combustible materials, sur­
rounded by buildings filled wit.h stock of like nature, 
forming the ideal combination for a big conflagration ; 
yet, so well was the fire handled, that the "relief sig­
nal" was sent over the wires at 1 :24 o'clock P. M. , noti­
fying the rest of the department that the fire was under 
control. In less than two hours a threatening fire was 
found and conquered, and only a fraction of the entire 
workmg force of the department was engaged. 

... . ., 
THE REA VENS FOR DECEMBER. 

BY WlLLI.A.1I. R. BROOKS, X.A., F.R.A.S. 
THE SUN. 

The right ascension of the sun on December 1 is 16 
h. 32 m. 43 s. and its declination south 21 deg. 56 m .  
1 6  s. O n  December 3 1  the sun's right ascension i s  1 8  h. 
45 m. 5 s. and its declination south 23 deg. 2 m. 55 s. 
On December 21 it reaches its most southern declination, 
23 deg. 27 m. 13 s .• and on that date. at 8 hours, the sun 
enters Capricornus and winter begins. 

MERCURY. 
Mercury is evening star, and is at its �reatest helio­

centric latitude south on December 8, at 9 hours. On 
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December 20, Mercury will be at its greatest elongation 
eastward from the sun, 20 deg. 3 m . ,  and this, conse­
quently, will be the best time to look for this shy little 
planet. Its southern declination is, however, unfavora­
b le. On December 24. at 11 h. 41 m., Mercury will be in 
quite close conjunction with the moon, when the planet 
will be 24 minutes of arc south of the moon. 

On December 27, at 11 hours, Mercury will be' at its 
ascending node, and three hours later the planet will be 
apparently stationary. 

The right ascension of Mercury on the fifteenth day 
of the month is 18 h. 58 111. 18 s. and its declination 
south 24 deg. 53 m. 55 s. 

VENUS. 

Venus is morning star. It will be in conjunction 
with Mars on December 8, at 9 hours, when Venus will 
be 47 minutes of arc north of Mars. On December 12, 
at 3 hours, Venus will be in conjunction with Saturn, 
when Venus will be 56 minutes of arc south of Saturn. 
Venus and the moon will be in conjunction on Decem­
ber 22, at 5 hours, when the planet will be 3 deg. 40 m. 
north of the moon. On December SO, at 6 hours, Venus 
will be in conj unction with Mars, when Venus will be 
40 minutes of arc north of Mars. 

On the first of the month Venus rises at 5 h. 36 m. 
and crosses the meridian at 10 h.  35 m. A. M. 

On the last day of the month Venus rises at 6 h.  48 
m. and crosses the meridian at 11 h. 16 m. A. M. 

The right ascension of Venus on the fifteenth of the 
month is 16 h. 35 m.  21 s. and its declination south 21 
deg. 22 m. 15 s. 

MARS. 

Mars is in the morning sky, and having passed con­
j unction with the sun in November, is slowly emerg­
ing from the sun's overpowering radiance. On Decem­
ber 22, at 11 h. 34 m.,  Mars is in conjunction with 
the moon, with the planet 2 deg. 26 m. north of the 
moon. The conjunction of Mars and Venus has j ust 
been referred to in the section on Venus. On the first 
of the month Mars rises at 6 h. 56 m. and crosses the 
meridian at 11 h. 37.m. A. M. On the last day of the 
month Mars rises at 6 h.  44 m. and crosses the merid· 
ian at 11 h. 14 m. A. M .  

The right ascension o f  Mars o n  the fifteenth day of 
t.he month is 17 h. 2 m. 48 s. , declination south 23 deg. 
15 m. 5 s. 

JUPITER. 

Jupiter is morning star, and becoming quite well 
placed for telescopic observation, coming as it does into 
quadrature with the sun on December 30, at 2 hours. 
At that time it will be 90 deg. west of the sun. 

Its position will continue to improve as it moves over 
90 deg. more of its stupendous pathway, and it com es 
into opposition with the sun. We shall resume our 
notes on the phenomena of the satellites of Jupiter 
next month. 

On December 18, at 2 h. 22 m. , Jupiter will be in con­
j unction with the moon. when the planet will be 6 deg. 
50 m. north of the moon. 

On the first of the month Jupiter rises at 1 h. 46 m. 
and crosses the meridian at 7 h. 42 m.  A. M. On the 
last day of the month Jupiter rises at 11 h. 47 m. and 
crosses the meridian at 5 h. 52 m. the follo wing morn­
ing. 

The right ascension of Jupiter on the fifteenth day of 
the month is 12 h. 31 m. 17 s. and its declination south 
2 deg. 1 m. 8 s. 

SATURN. 

Saturn is morning star. Its conjunction with Venus, 
on December 12, has been referred to in the section on 
Venus. Saturn is in conj unction with the moon on 
December 21, at 11 h. 27 m. , when Saturn will be 5 deg. 
47 m. north of the moon. 

Saturn rises on the first of the month only a few 
minutes before the sun, h aving passed conj unction but 
a few days before. On the last of the month it rises at 
4 h. 56 m. and crosses the meridian at 9 h. 43 m. A. M. 

The right ascension of Saturn on the fifteenth day 
of the month is 16 h. 16 m. 24 s. and its declination 
south 19 deg. 34 m. 36 s. 

URANUS AND NEPTUNE. 

Uranus and Neptune are also classed as morning 
stars at the opening of the month. 

The former is just emerging from the sun's rays, but 
Neptune is in opposition to the sun on December 12, at 
3 hours, and changes to evening star. It is well placed, 
therefore, for telescopic observation. 

The right ascension of Neptune on the fifteenth day 
of the month is 5 h. 21 m. 25 s. ; declination north 21 deg. 
45 m. 17 s. 

ALGOL. 

Minima of the variable star Algol will occur as fol­
lows in Greenwich mean time : 

Day. Honr. Minute. 
December 2 . ... . . . . . . . . . . . .  , ..................... 14 45 

8 . . . . .... . . . . ..... . ... . .. . . ............ 8 23 
14 . . . . . . . . . . . .. . .... . . . . . . . . . . . . . . .. . .  2 1 
19 ...................................... 19 39 
25 .. . . . . . . . . . . . . . . . . . .. .. . . ... . . .. . . . 13 16 
31. ...................................... 6 54 

Alternate minima only are given. Others can be 
found by using the period 2 days 20 h. 49 m. 

Smith Observatory, Geneva, N. Y., November, 18�7. 
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A NEW TYPE OF BICYCLE. 
A curious type of bicycle was recently exhibited at 

the Ct'ystal Palace Exhibition, London. We present 
an illustration of this new departure in wheel making. 
The Illustrated London News, in speaking of this 
wheel, describes it as follows : The frame is constructed 
on the cantilever system. It consists of twenty-one 
perfect triangles, is made entirely of steel, and will take 
any sort of wheels, spindles or chains; if necessary, the 

A NEW TYPE OF BICYCLE. 

machine can be arranged as a chainless cycle. A feat­
ure of this machine is the seat-not a hard saddle, but 
a " hammock" or "network" seat, which can never be­
come hard or too wide at any point, although it gives 
the rider more space than any other seat can possibly 
afford. 

Whether the construction lends any special strength 
or advantages over the present type of wheel remains 
to be seen. 

.. I .... 
AN IMPROVED AIR MOTOR. 

The motor shown in the accompanying illustration is 
designed to facilitate the application of compressed air 
for propelling street cars, it being contemplated that 
compressed air shall be supplied from stand pipes com­
municating with pipes laid along the car route. The 
i mprovement has been patented by George H. Cooper, 
of New Westminster, B. C., Canada. The invention pro­
vides for obtaining a compound effect, u sing air at the 
�ame pressure it has in the reservoir, which is connect­
ed by a valved pipe with the valve-controlled inlet ports 
of a high pressure cylinder. The exhaust port from 
this cylinder is connected with similar inlet ports of an 
intermediate c�' l inder, and the exhaust port from this 
cylinder is similarly connected with a third or low pres-

COOPER'S AIR MOTOR. 

sure cylinder, the slide valves of all the cylinders being 
operated in un ison, and the pistons being all secured to 
a common piston rod connected to the driving mechan­
ism. On this rod is also s�cUl'ed a piston working in 
an air compressor cylinder, wh ich is connected by pipes 
with the supply pipe, the compressor being operated 
only by the excess of power above that required for the 
work being done. The compressor thus acts as a brake, 
particularly on a down grade, as well as serving to 

J citutific �lUtricau. 
partly replenish the supply of compressed air. The 
motor is designed to effect an economic utilization of 
the air at the reservoir, dispensing with a reducing 
valve, affording also an easy control of the speed and a 
powerful braking action. 

••••• 
A NeW' Illumlnant. 

The U nited States consul at Crefeld says : I have 
the honor to report an i mportant discovery which, it 
has been claimed, will in time do away with the pres­
ent system of illuminating publie places, etc., with the 
electric arc light. The details, briefly, are as follows: 

Mr. Ernest Salzen berg, director of the gas works of 
the city of Crefeld, has invented an improvement in in­
candescent gas burners which relates to the production 
of incandescent gas light based upon the discovery 
that, when the pressure of the gas is considerably in­
creased upon the incandescent body, the said body 
emits a golden yellow light, very agreeable to the eye, 
displaying objects in their natural colors. 

The gas is supplied to the burner at a pressure of 
about 3% atmospheres, the burner to withstand this 
high pressure being of special construction. A single 
incandescent j et of the ordi nary size can emit a light of 
much more than 1,000 candle power. The light is of 
such intensity that a person is enabled to read the 
finest pri nt at a distance of 100 to 150 feet. 

The inventor claims that the cost of his incandescent 
light of 1,500 candle power is only 4% cents per hour, 
while that of the ordinary electric light of 400 candle 
power is (in Germany) 14 cents per hour. 

In the apparatus constructed by Elalzenberg a hy­
draulic pressure of 3'5 atmospheres, and even more, 
may be forced through the improved Auer burner. 

The invention is, however, only applicable where 
waterworks exist. Mr. Salzenberg has already applied 
for letters patent in the U nited States. 

....... 
Plans for tile Zoological Gardens. 

Complete plans for the Zoological Gardens in Bronx 
Park have been prepared by Heins & La Farge, the 
architects, have been laid before the Park Commis­
sioners and approved. The park was found to be 
admirably adapted fot· the purposes of the Zoological 
Gardens. Here and there a smal l artificial pond has 
been made, and walks will be laid out over the whole 
ground, but the arrangement has been such that if the 
Zoological Gardens should ever be abandoned for any 
reason, the removal of the animal houses wil l convert 
the whole into a well laid out pleasure park. The 
animal houses are to be handsome structures deRigned 
to fit the landscape features of the park. The elephant 
house will be a high domed structure near the north­
ern end of the ground. In the reptile house there will 
be a large center pool for alligators and the like, with a 
sand beach at one end. Looking across the alligatot· 
pool from one side of the house, one will see through 
three great arches a conservatory of growin� palmetto 
and tropical plants, that will give a naturalness to the 
scene. The lion house wiII be provided with newly in­
vented appliances for the care and study of these ani­
mals. Underneath the row of cages will run a tramway 
carrying a cage car that can be lifted up through the 
floor of the cage by turning a crank, so that an animal 
may be easily driven into it and carted to a special 
" studio cage" at another end of the building. Draw­
ings from life may be made of the animals in this large 
cage. Along the wall of the lion house opposite the 
cages will be raised steps where spectators may stand 
and watch the feeding of the lions over the heads of 
the people on the wide floor space below. 

. 4. � . 
A 'Vord to Mall Subscribers. 

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

The bills for 1898 for the SCIENTIFIC AMERICAN, the 
SCIENTIFIC AMERICAN SUPPLEMENT, and the ARCHI­

TECT'S AND BUILDER'S EDITION of the SCIENTIFIC 

AMERICAN are now being mailed to those whose sub­
scriptions come to an end with the year. Responding 
promptly to the invitation to renew saves removing 
the name from our subscription books, and secnres 
without interruption the reception of the paper by the 
subscriber. 

PRICES. 

The Scientific American (weekly), one year . . . . ' "  . .  • . . . . . . $3.00 
Snpplemen(of the Scientific American (weekly), one year . . . • .  5.00 
Architect's and Bnilder's Edition of the Scientific American 

(monthly), one year . .  •• • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  2.50 
Export Edition of the Scientific American (monthly, in Spanish 

and English), one year. . . . . . . . . . . . . . . . . . . . . . . . . . .  • . • . . . .. 3.0) 

COMBINED RATES. 

The Scientific American and Snpplement..... . . . .......... $7.00 
The Scientific American and Architect's and Bnilder's Edi-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 
The Scientific American, Scientific American Supplement, and 

Architect's and Builder's Edition. . . .  . . . . . . . • . ••• . . . .  . . . . • 9.00 

This includes postage, which we pay. Foreign sub­
scribers not within the international postal arrange­
ment should remit one dollar extra for postage. Remit 
by postal or express money order or check to order of 
Munn & Company, 361 Broadway, New York. 
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A SELF-HEATING SOLDERING IRON. 

The illustration represents an automatically feeding 
soldering iron, having simple means of heating ami 
keeping it automatically heated, being thus designed 
to save considerable time as compared with irons that 
require heating by outside means. The improvement 
has been paten ted by John C. Barber, of No. 89 How­
ard Street, Phillipsburg, N. J. Connected with the 
iron is a gasoline tank, mounted on which, and also 
serving as a handle, is an air pump, having a valve­
controlled communication with the interior of the tank, 
from which a pipe leads into a mixing chamber com­
municating with a burner. The communication be· 
tween the burner and the mixing chamber is controlled 
by a needle-pointed valve, on the rear end of the stem 
of which is a handwheel, and the burner consists of a 
tube in wh ich are perforations for the admission of air, 
while in the forward end of the burner is a soldering 
iron provided with longitudinal channels through 
which escapes the hurning gas, as shown in the sec­
tional view, Fig. 2. Below the burner is a preliminary 
heating pan, and above it is a receptacle for shotlike 
pellets of solder. which are fed by a valve-controlled 
raceway into a diagonal opening through the front 
part of the soldering iron. The valve is actuated by a 
lever extending to within reach of the finger of the 
operator, as shown in Fig. 1. In operation a sufficient 
amount of gasoline or a similar liquid is supplied to 
the tan k, and air is then pumped into the tank to af· 
ford a certai n degree of air pressure, after which the 
burner is first heated by means of gasoline in the pre­
liminary heating pan. The needle-pointed valve is 
then opened to allow the gasoline to escape into the 
burner and mingle with ftir to form a gas, which 
escapes through the grooves as it burns and thoroughly 
heats the iron, the soldet· pellets being autolllat-
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BARBER'S SOLDERING IRON. 

ical:y fed down to the under side of the iron to be 
spread over the seam to be soldered. By removing the 
solder receptacle and the soldering iron, the device 
may be employed to burn paint from wood or other 
surfaces. 

••••• 
Tile Consumption of Alcollollc Beverages In 

France. 

A publication issued from the French Ministry of 
Finance gives some very elaborate statistics as to the 
quantity of wine, beer, cider and alcohol consumed in 
the country. From the su mmary in the London Times 
we learn that the total quantity is 1,575,000,000 gallons, 
representing about 1. liters per dielll for the whole 
population of France. Out of the total q uantity con­
sumed 967,000,000 gallons are wine, 395,000.000 gallons 
cider, 202,5UO,000 gallons beer, and 36,800,000 gallons 
alcohol. 

It is scarcely necessary to say that, while the greater 
quantity of the wine is consumed in the large towns, 
the cider is nearly all drunk in the country, especially 
in Normandy and Brittany, and the official statistics 
give a table showing what is the consumption of wine 
in the forty-seven towns with over 30,000 inhabits,nts. 
The figures, as might be expected, vary very much, the 
annual consumption being largest at Boulogne-sur­
Seine (59 gallons), Nice (56 gallons), and St. Etienne 
(54 gallons). while Paris is only thirteenth on the list 
with 45 gallons. Tn nOlle of the large towns in the 
south of France does the consumption fall below 30 
gallons, hut in seven large towns in the north (Lille, 
Boulogne-sur-Mer, Dunkirk, Caen, Calais, Roubaix, 
and Turcoing) it averages only G gallons. Another 
table gives the consulllPtion of alcohol, and here Rouen, 
Cherbourg, and Le Hftvre head the list with an annual 
total of nearly 4 gallons per head of the population, or 
more than double the quantity consumed in Paris. 

AN exhibition of acetylene gas i� to be held at Cann­
statt, WUrtemberg, ftnd will  include an exhibition of 
various generators, lam pR, etc. The exhibitIOn promises 
to be of considerable interest. 
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THE LACHINE RAPIDS ELECTRIC LIGHT AND river will be some 15 or 20 feet a second. no more water electro-mechanical govemor for regulating the speed. 

POWER PLANT. can be drawn through our head race than we allow to The power is transmitted from the turbines to the 
It may be said that the thriving city of Montreal is pass through our wheels ; a sort of water darn will be generator shafts by means of mortise bevel gears care­

indebted to the natural barrier of the Lachine Rapids formed at the intake, where the frazil and ice will rise fully finished. Each dynamo has revolving fields and 
for its existence. The St. Lawrence River can accom- to the surface. and by the swift current in the river will stationary armature, and the two parts are so bu ilt 
I llodate large ocean-going vessels for the first 600 miles be deflected and carried into the south channel. " As t.hat one can be moved relatively to the other, in 
of its  length ; but here its waters rush through a series far as could be j udged last winter, this was exactly order to give access to all  parts for repairs. They 
of formid,able rapids which are quite impassable to deep what occurred. have self-oiling and self-aligning bearings. 
sea craft. History records how one .Jacques Cartier, in The head race is 4,000 feet long and 1,000 feet wide at Each dynamo has a capacity of 750 kilowatts on a 
his attempted voyage to China, was halted at this spot. the main darn on which the power house is built, the non-inductive load and an approximate voltage of 
The obstacle which stayed the doughty sailor subse- depth being 13 feet. It was almost entirely blasted out 5,000 volts. They have 40 poles and a speed of 175 
quently determined the location revol utions per minute ; so that 
of the present splendid city to the electrical output of the 
which reference has been made, dynamos to the mechanical power 
and after a lapse of three cen- on the shaft (including in this 
turies and a half the vast source one-fourth of the mechanical 
of energy presented by the rapids power required for the exciter 
has been impressed into the ser- when feeding four dynamos) w i ll 
vice of Montreal. be about 95 per cent. The 

We repUblish an extremely dynamos operate in parallel, and 
interesting and h istoric map, when the turbines are adjusted 
which, toge�her with the smaller for equal outputs at the same 
map, which has been prepared speed, each dynamo carries its 
from later surveys, showe the own proportion of the total load. 
location of the Lachine Rapids � The six exciters are direct cur-
with reference to the surround- �� rent, llluitipolar, belt-driven dy-
ing country, and incidentally � � ELEYATIQN O/" GUARD PIER �ND WINS OA M. namos, each of capacity to excite 
suggests the origin of the name simu ltaneously the fields of the 
by which the rapids are known. 6'CI-4'N.-$)� four alternators when they are 
The original map was prepared running at 10 per cent less than 
by the British, after their occu- PLAN AND PROFILE OF THE LACHINE POWER PLANT. full speed. The armature is iron-
pation of Canada, from the sur- clad. with separately formed in-
veys of the French engineers. It is said that the of solid rock, the blasted rock being used to riprap the I sulated coils ; the brushes, carbon and the machines are 
rapids were named La Chine by the explorer I,a Salle I wing dam sepal'ating the head race from the turbulent mounted on rails with tightening screws. The Cana­
in honor of China, with w hich his business i nterests had I waters of the Lachine Rapids. The bottom of the tail dian G-eneral Electric Company, a branch of the AllIe­
been identified. race is about 9 feet lower than the head race, and 1,400 rican General E lectric, guarantees the dynamos and 

The idea of developing the rapids for water purposes feet w ide, so that ample provision is made for carrying all other work put in by them for a period of olle 
is not by any means a new one. As far back as 1868 a the water away from the wheels. The main dalll and year. 
company was formed called the St. Louis Hydraulic power houses, an i llustration of which is gi ven, are of The power house is a fireproof building 1,000 feet 1n 
Company, in which a number of Montreal's then pronli- especial interest. There are 43 flumes in the main dam, length, composed of three dynamo houses and turbine 
nent citizens were interested. But the objects that the between which the massive piers of cut stone present a sheds. A section of the interior is shown in one of the 
two companies had in view were altogether different. vel'y solid appearance. In each of these flumes, ex- illustrations gi ven. It is of steel framework, the 
That of the original company was to create water cepting three waste weirs, t wo 300 horse power tm:bine dynamo houses being of pressed brick, w hile the tur­
powers with factories and mill sites at the rapids, which wheels are placed. At the mouth of each flume are bine sheds are steelwork studding, with two thick­
practically meant bringing mills out of the city and es- two vertical sliding gates, and as a protection against nesses of inch plank, over which is three-ply felt covered 
tahlishing them in the bed or on the banks of the river; floating ice and driftwood three separate booms are with corrugated iron. The floors of the dynamo house 
whereas the present r,l'Omoters started out with the in- provided, one at the entrance to the head race, another are steel beams and concrete covered with slate one 
tention of transmitting the power to already established about 700 feet from the power house and a third system and a half inches thick. An electric traveling crane 
factories, w herever situated. of booms in zigzag line j ust above the gates. 'l'he capable of carrying twenty-five tons runs the whole 

The undertaking was one of considerable difficulty, wing dam, parallel to the shore and about 1,000 feet length of the building. and will be used fOl' handling 
and one which indirectl y as well as di rectly met with distant therefrom, is a m ile i n  length.  It is built of 12 the heavy parts of the machinery. 
much opposition. To commence with. over 225,000 by 12 inch timbers, filled with rock, and faced with 3 Starting from the power house is a pole line which 
cubic yards of rock had to be taken out of the reclaimed inch plank. carries the electric power to the outskirts of the city, 
bed of tile river after w h  e r e  it p a s s e s  
the temporary coffer- underground to the 
dams had been built. ' --_ . _ ' . __ ,_ � __ 

. .  , - s u b  s t a t  i o  n .  The 
One of t h e m 0 s t transmission line is 
serious obstacles was v e  r y substantially 
a trou blesome reef of c o  n s t r u c t e d, the 
considerable s i z e , poles being iron lat-
which was the cause tice, embedded i n  
of m a n  y scientific concrete, with 6 X 6 

and expert opinions chamfered cross arll lS  
as to t h e  impossi- of red pine, carryin�� 
bility of carrying out six w ires of No. 0 B. 
the scheme because & S. bare copper. 
of backwater, until These are supported 
t h e  un watering of by d o  u b I e petti-
the river b e d ex- coated porcelain in-
posed the reason for sulators, jointed to 
the phenomena con- the steel frame and 
cerning w h i c h so securely fastened to 
much had been said. take up a tension of 

It is needless to _ _ --T-- the line due to one 
trace t h e  gradual �.;-: - inch of sleet or ice. 
growth of the work, ."'" The distance from 
but before proceed- the power house to 
ing to a description the Lachine Canal, 
of the plant as com- - '",- near the W ellington 
pleted, passing refer- Bridge, where the' 
ence lllay be made to -r wires are attached to 
a matter which gave a specially designed 
rise to considerable terminal p o l e , is 
discussion among en- a b o u t 30,000 feet. 
gineers. This w a s  From this point the 
t h e  .possibility 0 f wires are gathered 
the accumulation of together and formed 
frazil a n d  floating - . ..... . , into a cable covered 

• . '  .'lI� � • 
ice. In response to .' with paper and lead, 
lllany objections to and, passing through 
the p I a n o n this ANCIENT MA P OF THE ENVIRONS OF THE LACHINE RAPIDS. t h e  manhole a n d  
score, the engineers under the Lachine 
of the company, W. McLea Walbank and T. Pringle & The equipment inclu des 750 kilowatt generators and Canal, at a depth of about 33 feet below the coping 
Son, issued the fol lo w i n g  statement : " We do not anti- 72 improved cylinder gate wheels, each 54 mches in of the canal, as shown on drawings, it  continues thus 
cipate any trouble from fl'azil. By the plan proposed, a diameter. Under the average 14 feet h�ad of water ob- through the streets of Montreal into the substation. 
reservoir or lake of �til l  water will be formed at the head tained, these wheels w i l l  develop 300 horse po wer per This line is provided at four points with a specially de­
of the rapids, which will freeze over earh- in the fall wheel. At present only 48 of them are actually in signed Wirts lightning arrester. 
and as it is a well established theory that 

'
frazil will not position. although th e balance are on the ground, and 'l'here will be in each of the power houses at the 

form on the cover, none will form in this reservoir. will be put in shortly. They are put in, in sets of six, rapids a switchboard, taking care of fou'r generators 
There only remains then to <leal with the anchor ice that is to say there are at present eight, and later there and two exciters, and so constructed that any exciter 
and frazil forming in Lake St. Louis and the rapids will be twelve sections, each section consisting of six may be operated in either power house and the whole 
above us. The current in our proposed head race will turbines geared to one jack shaft for driving one large system work in parallel. It will  con nect in the tower 
be Qnly two feet a second, and as the current in the generator, and each section being provided with an to the terminal board, from which any machine can 
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be switched onto any line. There will also be a sub­
station switchboard in the city which will subdivide 
the power that is brought in in large units into smaller 
units, to be distributed as demanded in the city proper, 
the voltage being continued at the high tension, 
namely, 4,000 volts, and transformed in manholes in the 
various sections of the city to 112� or 225 volts for the 
secondary distribution. The power house will be pro­
tected by a system of electrical pumps and stand pipes 
and will be heated by electricity. 

The work of placing the wires underground in the 
city was undertaken and successfully carried out by 
the National Conduit Company, of New York, 500,000 

feet of cement-li ned iron pipes being laiJ. 
Mention has been made of the substation in the city. 

This is a handsome pressed brick building situated at 
the corner of McCord and Seminary Streets. The en­
gineers of the undertaking are T. Pringle & Son and 
McLea Walbank, of Montreal, to whom great credit is  
due for the successful carrying out of a difficult en­
gineering work. 

The company i s  offering po wer and light for manu­
facturing ami p ri vate use at a price wh ich will make 
Montreal a very d esirable city for man ufacturers, and 
enable many more families than at present to obtai n 
electric light in their homes. A reduction of 33� per 
cent on existing prices for e lectric light has already 
been announced, while for power purposes the com­
pany is offering a rate which is 20 per cent below the 
present price. 

As an instance of the appreciation of the new power 
which the local manufacturing in terests are 
sho wing, it may be mentioned that the Do­
minion Cotton Company, the largest company 
of the kind in Canada, has decided to substitute 
e lectricity for steam power in its mills, and has 
J \J ade a twenty years' contract with the Lachine 
H ydraul i c  and Land Compan y for the supply 
of electric power from their plant. 

• •  1 • •  
OPENING OF THE NEW HOME OF THE AMERI­

CAN SOCIETY OF CIVIL ENGINEERS. 

In a country which is pre-eminently distin­
guished by the magnitude and skill of its en­
gineering works, the opening of the new house 
of the American Society of C ivil Engineers 
will have more than a passing in terest. 

The American Society of Civil Engineers was 
founded November 5, 1852. In respect of the 
very strict conditions which govern admission 
to membership, it is claimed that this society 
stands first among the kindred societies of the 
world. The candidate for admission must have 
an unsullied professional record, and must 
furnish credentials attested by parties of pub­
lic repute. He must h ave been for a stated 
number of years in charge of some important 
public work or mu"t have otherwise distin­
guished himself by his services in promoting 
the advancement of the science and practice of 
engineering. The purpose of the society is 
the advancement of engineering knowledge 
and practice, and its members consist of civil 
engineers in all branches of practice, such as 
IllUnicipal, military, hydraulic, naval, mining, 
marine, and electrical. Meetings are held semi­
lllonthly at which professional papers are pre­
sented and discussed.  These papers are subse­
quently published by the Society in volullles 
termed " Transactions, " of which thirty-eight 
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Street, and as its membership increased moved succes­
siYely to enlarged quarters; in 1875 to the southwest 
corner of Broadway and Twenty-third Street, and in 
1877 to the house No. 104 East Twentieth Street. In 
1881, the house No. 1 27 East T wenty-third Street was 
purchased, to which a large addition was ma.de in 1889, 
and the work of the Society has since been carried on 
at that place. The increasing size of the library, and 
the necessity of providing adequate accommodation 
for the increasing number of members, have led to the 
construction of the present very handsome house. The 
project was first started in the spring of 1895, and the 
present site, 220 West Fifty-Seventh Street, was pur­
chased and actual work begun in the fall of 189fl. The 
cost of the building is $200,000, the society's assets being 
about $250, 000, and its present gross income over 
$40, 000. 

The new building, located on West Fifty-seventh 
Street, near the Carnegie Music Hall and opposite the 
Fine Arts building, covers a plot of 50 by 110 feet. It 
is a choice example of French Renaissance. I t is built in 
Indiana limestone richly carved, and both within and 
without it does considerable credit to the architect, 
Mr. C.  L. W. Eidlitz. On the first floor are the recep­
tion room, coat room, and the offices of the secretary, 
as well as a large room intended for a convenient meet­
ing place for members for social and business inter­
cour�e. On the seco�d floor are the reading room and 
auditorium. the latter having a seating capacity of 
over four h undred.  On the third floor space is re­
served for a museum and model room, and here also 

h ave been issued to date. 'fIle Society also NEW HOME OF THE AMERICAN SOCIETY OF CIVIL 

publishes a monthly periodical termed " Pro- ENGINEERS, NEW YORK CITY. 

ceedings. " Complete copies of " Proceedings " 
and " Transactions " are sent to every person connected ' are the offices of th13 clerical fOI·ce. The fourth floor is 
with the Society ; also to many other societies, libral"ies, devoted to the stack rOOlll, which has a total capacity 
and technical publications. The papers presented to of over one hundred thousand volumes. The stacks 
the Society, of which over eight hundred have been are similar to those used in the new Congressional 
published to date, have covered every branch of en- Library at Washington. An electric book lift runs to 
gineering, general and specific. These papers are of I the reading room on the second floor. In the base­
value not only to the members but to the pu blic, in I ment are janitor's quarters and large storage and pub­
that they are frequently drawn upon by the gen- lication rooms. The building is steam heated through­
eral press to keep the public in  touch with the great out and lighted by electricity, the energy for which is 
problems and enterprises of the times. provided by two gas engines of 25 horse power each. 

During its existence the Society has accumulated an As this society is purely a scientific body, the buil ding 
extensive engineering library, and the necessity for its is in no sense a club house. Its use is excl usively for 
expansion was one of the causes leading to the build- the advancement of the science of engineering, and it 
ing of the new house. It is a strictly profl:lssional is the first building erected in America to be devoted 
library, in which there are now some 22, 000 volumes. to the exclusive purpose just named. 
The present roll of mem bers includes some twenty-one The Society formally threw open the doors of the 
hundred engineers in all grades, and it embraces repre- new building on Wednesday, November 24, when the 
sentatives of the profession in all parts of the world, a members and invited guests assembled in the audi­
large number of foreign engineers being connected with torium, where addresses were delivered by Benjamin M. 
the Society. The strict requirements for admission to Harrod, President of the Society"; Gen. William P. 
full membership and the fact that the roll includes Craighill, late Chief of Engineers, United States Army; 
practically every engineer of note in the country render President J. G. Schurman. of Cornell University ; and 
corporat.e membership in the Society the highest pro- Joseph H. C hoate, of New York City. 
fessional indorsement attainable. Gen.  Crai g-hIll gave a brief review of the history of 

For some time after organization the Society meet- the Corps of  Army Engineers from the date of its for­
ings were held in the office of the C roton Aq ueduct De- mation ill 1802. He stated that Gen. Washington, 
partment in Rotunda Park, New York, which was 10- though a surveyor, was not strictly speaking an engi­
cated in what is now City H all Park, facing Chambers neer, and the revolutionary army was dependent upon 
Street near Center Street. In 1867 it moved to rooms I the services of foreign military engineers, chiefly 
in the Chamber of Commerce building, 63 Williaw I French, who as late as 1816 were engaged in desi"ning 
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the defense of the country. West Point military school 
was established largely with a view to remedying this 
defect, and since its establishment it has turned out a 
body of men who, for thorough grasp of their profes­
sion, were u nsurpassed in any country. Referring to 
the proposal to establish a code of ethics to govern the 
engineering profession, Gen. Craighill considers it quite 
unnecessary, the observance of all the due courtesies 
and proprieties of the professional man being insured 
by the simple keeping of the golden rule, " Do unto 
others as you would they should do unto you . "  

President J. G .  Sch urlllan , o f  Cornell University, said 
that the profession of ci v i l  engineering was essentially 
American, inasmuch as it was closely concerned with all 
that is speciall y  characteristic of American ci vilization. 
In the Old World--in London, Paris or Berlin-it is 
the matchless works of art and architecture that leave 
a lasting impression. In America, it  is the splendid 
works of engineeri ng that fi l l  the visi tor with adlllira­
tion and leave an abiding i lllpr(ssion. Onr vast and 
daring feats of construct.ion,  as shown in bridges, build­
ings, railroads and water works, h ave gi ven us the stamp 
of an engineering race. This is  now recognized as es­
sentially one of the learned professions. 'fhe schools 
of engin eeri n g  ran k with those devoted to the so-called 

learned profess ions, and j ustly so, for the same degree 
of cultme is req u i l'erI i n  them as in those devoted to 
the law and to letters. 

Joseph H. Choate paid an eloquent trib ute to the 
engineer's profession, and in comparing it with those 
of l uedicine and t he law, he d welt u pon the advantage 

and sc,l i d  sat.isfaction to be derived by the en­

gineer from the fact that h is work was based 
upon known facts and t h e  clearly  ascertained 
and unchangi ng laws of n atU l'e, whereas that 
of the law at least was based largely upon tra­

dit ion,  opin ion, anrI j udgment. The profession 

is e l ld u ring as t.he ages. The lawyer's fame d ies 
with t h e  si lencing of h is  voice in death ; the 
name of  the engineet· is as lasting as the i mper­
ishable works which are the mo n uments of his 
ski l l .  

I\1 r .  C !10ate referred t o  the city o f  N e w  York 
under its new charter and thought that within 
its 360 square wiles were contai ned more en gi­
neeri ng problems-soon to demand solution­

than were contained in all America fifty years 
ago. If the city is to be successfully adminis­
tered, it was absolutely necessary that all muni­
ci pal works should be controlled by engineers ; 
at least he woul1:l express the hope that they 
might never be put under the administration of 
lawyers who were as ignorant of civil engineer­
ing as the speaker. 

Mr. Choate concluded by stating that in view 
of the p resent ll1eetin g  he haa been reading one 
of the most fascinating works that haa ever 
come into his hands, and he evoked genui n e  
enth u"iasm by giving t h e  title a s  Sm ile's 
" Lh'es of the Engineers ""  

. � . , .  
The Palace Motor Car. 

A member of the Automobile Club de 
France has j ust had a stealIl " house car " con­
structed to his order by M. J eantaud, t.he 
Parisian b uilder of motor cars. The car is 
propelled by a steam motor of 30 horse power. 
It is 25 feet long and is over 8 feet in width 
and height. The outside is painted a pale 
green, and the entrance to the interior may 
be gained either by folding doors at the side 
or by the door at the rear. Down the side 
of the car runs a corridor with doors opening 

into the different rooms. The first room is used dur­
ing the day as the salon and at night as a sleeping 
room, a couple of divans being turned down to form a 
bed. Every spare inch is devoted to cupboards. An­
other room of the same size is to be used as a dining 
room, ahd when not employed for this purpose the 
partitions at the back and side may be folded up, thus 
forming a large salon. There is also a lavatory and 
bath room, and behind this is a kitchen containing a 
range, a cupboard for the cooking utensils, and under 
the floor is a safe for the provisions. On the top of the 
car seats are provid ed for three or four persons, and 
here also are carried the supplies of water and food. 
Enough fuel can be stored away to run the car for 
three hundred miles. The fore part of the vehicle is 
supported by the tractor of the Dion type. 

• • • • •  

A Hint to Manufacturers and Merchants. 

The im portance of registering trade marks at the 
Patent Office dues not seem to be sufficiently realized 
bv man ufacturers and merchants in this country or 
abroad. Persons adopting a word, phrase or emblem 
to distinguish their specialty of manufacture, whether 
it be on dry goods, groceries, food products or prepara­
tions of any kind, will derive more benefit by register­
ing them than many seem to realize. Full information 
as to the necessary proced ure to obtain trade mark 
protection may be had by communicating with this 
office. 
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\&orre9pon�ence . 

Fatal Ca8e8 or Rattle8nake PoI8oninc-A.ntldote8 
ror the VenolD. 

To the Editor of the SCIENTIFIC AMERICAN : 
In June, 1891, the writer recorded in these columns a 

death resulting from the bite of the little coral snake of 
Florida (Elaps fulvius), often regarded even by some 
scientists as harmless to man. The article attracted 
wide attention, owing to the fact that it was one of the 
first authentic cases of the kind ever published. 
. D uring nearly fifteen years' residence in Florida, I 
never heard of but this one death resulting from the bite 
of a venomous serpent, although three other poisonous 
snakes are quite common within the limits of that 
State. These are the great diamond rattlesnake (Cro­
talus adamanteus), the little ground rattlesnake (Can­
disona miliaria), and the water moccasin (Ancistrodon 
piscivorus). It may be added that the copperhead 
(Ancistrodon contortrix) has been found in the north­
ern part of the State, but its common habitat is farther 
north. 

A few weeks since, however, I received reliable infor­
mation of two fatal cases of rattlesnake poisoning in 
Florida. One was the little daughter of James Morgan, 
a resident of Fort Drum, who received the venom of a 
rattlesnake and died within two hours afterward. The 
other was that of a young man, Edwin Hall by llame, 
who was bitten by a large rattlesnake while surveying 
neal' Punta Gorda. The reptile buried its fangs into 
the young man's leg before he was even aware of its 
prese�ce. The victim was so panicstricken at t his 
sudden attack that he ran at the top of his speed from 
his companions, thus actually assisting the poison to 
circulate more rapidly throughout his system. He 
was finally overtaken , however, when a shoestring 
was tied t ightly around his leg above the wound. None 
of the usual remedies could be found among the few set­
tlers nearby and the man was taken to his home at Pun­
ta Gorda. H is leg swelled and he suffered greatly with 
pain in that member. On reaching home, a physician 
was immediately sum moned, who administered reme· 
dies both externally and internally. But the deadly 
virus had gained the ascendency, and the victim finally 
died in great agony the same evening-about nine 
hours after the accident. 

Had the deceased been in the habit of carrying a 
small vial of permanganate of potash about his person 
when on his trips in the woods, and had he retained the 
presence of mind to use it im mediately after receiving 
the bite, no serious results would h ave followed. 

Persons who live i n  sections where venomous ser­
pents are liable to be encountered should always carry 
this antidote. To use it, the wound should first be en­
larged and then saturated with the drug, after having 
fi rst tied a shoestring, suspender or like ligature around 
the limb-for the leg or arm is usually the point at­
tacked. 

Speaking of antidotes for snake poison, Dr. Thomas 
R. Fraser, of the University of Edinburgh, Scotland, 
hilS recently made public what he calls " an absolute 
antidote for the bite of the most deadly serpent. " Con­
tinuing, he says : .. I have also found that the substance 
fl 0m w hich the antidote is secured is strongest and 
best in the serpent whose bite is thA most deadly. " 
Briefly stated, this new antidote is the bile or secretion 
of the gall bladder. In its crude form, the bile is only 
ad min istered directly to the wound or by the stomach. 
But the antidotal constituent of the bile is said to be 
t he most effective when it is separated from the re­
mainder of the su bstance found in a serpent's gall 
bladder, and injected beneath the skin. Dr. Fraser 
says the bile of any serpent IS an antidote for the bite 
of a venomous species. This seems very reasonable, 
for, as has long been known to scientists, the venom of 
poisonous snakes has no ill effects when introduced­
by accident or otherwise-into either their own circu­
lation or that of the harmless kinds, common belief to 
the contrary notwithstanding. 

Washington, D. C. CHARLES H. COE. 

lJ nlted State8 DIachlnery and Tool8 In GerlDany. 

Consul Crane sends fro m Hanover, Germany, under 
date of September 17, 1897, a report which will be pub­
lished in Commercial Regulations, 1896-97. An extract 
therefrom of current interest is as follows : 

T he principal enterprise now on foot in the depart­
JIlent of transportation is the extension of the net of 
electric lines far out of the city, to Hildesheim,  four­
teen mi les away, and the engraftment thereupon of 
not only a light, but also a heavy, freight traffic. It 
would not be surprising should wide awake representa­
tives of United States firms interested in such con­
structions find that there are devices at their command 
which the Germans would be glad to adopt. 

In this connection, it may be reinarked that the fre­
quency of railway disasters in this country of late has 
awakened pu blic attention to a de�ree that might be 
suggestive to some of our United States inventors and 
manufacturers of railway appliances. In an incident 
of this kind that occurred near here but a few weeks 
ago, one of unusual severity in its  consequences, it  was 
frankly admitted that had Det the Am.erioaD air utake 
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operated perfectly, the loss of life must have been 
much greater. To take advantage of such a hint as thL'!, 
the parties interested must be on the ground, and for a 
long time, too, in order to make investigations on their 
own account and in their own way, as opposed to the 
manner in which official investigations are conducted. 

.. f e  . ..  
DIiscellaneou8 Note8 and Recelpt8. 

Causes of Spontaneous Combustion of OiIB. -In connec 
tion with the experiments instituted by R. Kissling, as 
regards the increase of temperature caused by impreg­
nation of fibrous or porous stuffs with linseed oil, the 
author states the results of his researches. In accord­
ance with former observations, a maximum of weight 
by absorption of oxygen in the case of raw and boiled 
linseed oil only appears after several days, while with 
oils treated with metallic oxides this is the case 
already after t wenty hour!!, old linseed oil showing one 
of 15-16 per cent, young products up to 19 per cent at 
most. The spontaneous combustion is well exemplified 
by the following experiment: A piece of wadding which 
had been used for the filtration of oils, that contained, 
besides copal, resin and turpentine oil, chiefly linseed 
oil boiled with metallic oxides, was laid in a place ex­
posed to the wind, so as to prevent a supply of heat 
from outside. A thermometer stuck into it soon 
showed 60°, then 138°, inside of 45 minutes it had 
reached 275°, and suddenly rose above 300° (C. ?) On fold­
ing the wadding apart, t he interior was found to be 
strongly charred, anlI in  the charred places glimmer­
ing was at once percepti ble, w hich passed into ignition 
upon admission of a draught of air. Accordi ng to the 
explanation of the author, an autoxidation was made 
possible in conseq uence of the pl'esence of metallic 
compounds and the previous heating. O wing to the 
poor conduction of heat., the heat was h eld together and 
through decomposition of organ ic substances cal' bon 
was liberated, which took fire through a supply of ai r. 
Further experiments demonstrated that ign ition is on ly 
possible if the separated carbon comes into contact 
with a sufficient volume of air. -W. Lippert, Zeitschri ft 
f11r Angewandte Chemie. 

A Peculiar Pabric, which may find a use for many 
purposes, is made in Brussels. It is flexible, transpar­
ent and impervious to water. This textile material can 
be washed off with cold water, l ike a glass pane, b y  
mean!! of a sponge, and is mainly t o  b e  used for por­
tieres, window shades, um brellas, etc. The patented 
process for the production of this tissue consists in fil l ­
ing the meshes of a wide-meshed fabric, such as muslin, 
with chrome gelatine or w ith a similar material and 
then rendering the chrome gelatine insoluble by expos­
ure to light. 'rhe fabric is then coated on both sides 
with boiled linseed oil or fat varnish ; the treatmen t  
with chrome gelatine and linseed oil i s  repeated several 
ti mes and the fabric is ornamented by p].'inting. 

Polish for Machines. -Mix intimately 10 parts oil of 
turpentine, 20 parts steanne oil and about 30 parts of 
the finest blood coal. This mixture is strongly diluted 
with spirit and spread with a brush on the machine 
parts to be cleaned. When the alcohol has evaporated, 
the coating is rub bed with dry blood coal and rouge, 
crocus or any other suitable polishing m edium. The 
remedy is said to have been found valuab le. 

Indelible Ink without Silver Nitrate . - Griud 1� 
grammes of aniline black well with 60 drops of strong 
hydrochloric acid, and 42 to 43 grammes of alcohol. 
The liquid thus obtained is diluted with a hot solution 
of 2� grammes of gum arabic in 170 grammes of water. 

Tortoise Shell Imitation for Inlaid Work. -Techni­
cally, the process of imitating tortoise shell is quite 
simple, but to produce charming patterns a certain 
amount of skill is necessary. A light gelatine solution 
is poured, while warm, upon glass plates and asphalt 
lake is dropped on the upper side in such a manner as 
to imitate the natural design of the tortoise shElll. 
After it is cold, the gelatine is detached from the glass 
plate and in a few days may be used for inlaid work. 
If yellow tortoise, i.  e. , tortoise from the Chelonia 
caretta (sea turtle), is to be imitated, the ground of 
the wood to be used for in laying should be painted 
yellow ; for red tortoise it should be painted with a 
suitable red, whereby the gelatine skin, being trans­
parent, will receive the correct natural coloring of the 
tortoise. The nat,ural tortoise shell is prized the high­
est when beautifully speckled with very dark spots. 

Perfumed Glycerine, an Excellent Hair Oil. -Glycerine 
possesses in a high degree the property of extracting 
the fragrance from flowers. Besides, it has proved to be 
excellent for the skin as well as for the hair, so that it 
puts even the finest olive oil in the shade. If we take 
a vessel of best glycerine, putting into It lilacs, faded 
hyacinths, narci�sus, lilies of the valley, m i gnon ettes, 
violets, roses, lime flowers, jasmine flowers, etc. , and 
leave them in it for three weeks, they will have given off 
their whole fragrance to the glycerine when taken out. 
In this m anner a hair oil is obtained that cannot be 
surpassed by any Parisian " parfumeur."  Since glyce­
ri ne can be mixed with water in any proportion (in 
contradistinction to the fat oils), a few drops may be 
poured into the water used for washing, in order to per­
fWDe it deU_tel,_ 
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The London correspondent of the New York Even­
ing Post telegraphs that at Maidstone vaccination is be­
ing used against typhoid under the direction of the 
pathological laboratory of the State Army School at 
Netley. Prof. Wright and Surgeon-Major Temple, of 
Netley, have so improved the method that they are 
able to obtain the characteristic reaction of blood 
L�rum on typhoId bacilli, which is taken as a proof 
that the individual is protected by the injection. 
Enough vaccine has been sent to Maidstone to inocu­
late the whole popUlation if necessary. The number 
of cases of typhoid fever reported is greater than 
1, 500. 

A cable di!!patch from London says : A wonderful 
application of the perfected phonograph has been 
made by Mme. Anna Lankow, a vocal in structor of 
New York. She had several talented pupils anxious 
to secure European experience. Theodore Wanger­
mann, a phonographic expert, su pplied the delicate 
cyli�ders, and, under his direction , the pupils sang 
their best into the 'phonographic horn. Mme. Lankow 
took the cylinders to Berlin, where the voices were re­
prod uced for the German managers. The experiment 
was so successful that engagements to sing in Germany 
in concert and opera were obtained for two of the 
pupi ls, based solely u pon the phonogl'ltphic samples. 

According to the New York Tribune, the most inter­
esting work now going on at the Weather Bureau is 
the preparation of an exhibit of this bureau for the 
Paris exhibition in 1900. Prof. Moore is taking a deep 
interest in the matter, and, as planned, it will  be one 
of  the largest and most complete exposit ions of this  
character ever made. A featUl'e of the exhibit will  be 
a daily weather chart of the United States. A COdl' 
ha.<> been adopted by which the conditions of t h e 
weather in all parts of the United States will be trans­
mitted by telegraph to Paris. From the material t h u s  
obtained maps will b e  constructed o n  the order of 
those now in general use. Prof. Moore, with five 0 1' 
six of his subordinat.es, will represent the Weathel' 
Bureau at the exposition, and nothing is being left 
undone to make a showing worthy of the United St�tes 
Bu reau, which is acknowledged by scientific authorities 
to be the finest in the world. 

The municipal authorities of Paris are j ust now en­
gaged in the suppression of an altogether novel form 
of food adulteration which is assuming phenomenal 
proportions, Rays the New York 'l'ribune. Real oysters 
are expensive in Paris, and so, with the object of suit­
ing slender purses, artificial oysters on the half shell  
have been invented, which are sold at twenty cents a 
dozen, and they are so cleverly made and look so nice 
and fresh that, once lemon juice or vinegar has been 
added, they cannot be distinguished from the real 
article, especially when white wine is taken in connec­
tion therewith. The only gen uine thing about these 
oysters is the shell ,  the manufacturers buying second­
hand shells at a smal l cost, and fastening the spurious 
oyster in place with a tasteless paste. The municipal 
laboratory has not yet proclaimed the ingredients of 
which these bogus oysters are composed, but has an­
nounced that t hey are of a harmful character. 

Prof. A. E. Dolbear writes to Science as follows : 
Those who have occasion to have copies of engravinglS or 
pictures of any kind made for use with the lantern may 
be glad to know that such may be printed from the 
plates used in ordinary printing, if  sheets of thin trans­
parent celluloid be taken. Gelatin also may be used. 
The latter is liable to roll up more or less and needs to 
be protected by inclosing between glass plates of the or­
dinary size for lantern slides. Cellu loid will not trouble 
so much in that way, yet it is best to mount such 
pictures in the same way. Photographic half-tones 
show very well indeed, the fine meshing not being 
enough magnified nor dense enough to be noticed 
upon the screen at the distance of a few feet. Such 
copies need cost but a few cents apiece, if the electro 
can be got to print from ; and if celluloid be used with­
out the glass cover, perhaps one cent would be the full 
cost. I inclose a couple of samples that you may j u dge 
of the quality of such pictures. 

Mr. H. Savage Landor, who left England in March 
last, colllmis!!ioned by Mr. Harmsworth, the proprietor 
of the Daily Mail, to endeM'or to enter the sacred city 
of Lhassa, in Tibet, has not been successful in his  un­
dertaking. News has just been received that a few 
days after crossing the frontier of Tibet, disguised as a 
Chinese pi lgrim, all except two of Mr. Landor's men 
abandoned him. In spite of this, Mr. Landor eontinued 
on his journey, but eventually he lost all his provi­
sions, and by an act of treachery was made a prisoner 
by the Tibetans. He was sentenced to be beheaded, 
but at the last moment the Grand Lama stopped the 
executioner, and commuted the sentence of decapita­
tion to the torture of the stretching log-a kind of 
rack upon which Mr. Landor was chained for eight 
days-after which he was released. Mr. Landor bas 
now returned to India, suffering from the effects of 
t.he torture to which he was su bjected , and which he 
half anticipateQ bafore be set out upon his hazardoul 
Journey. 
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L oss In Stoppages of Electric Cars. 

Prof. H. S. Herring, in 'I'he American Electrician, 
says : From a large number of tests I found that the 
difference between making a stop and start at a station 
and running past it varies from 75 watt hours to 100 watt 
hours according to the grade and load, the average for 
ordinary conditions with a partially loaded 7% ton car 
being 85 watt hours per stop. These tests were lllade by 

J , itut i f i, �mtti,au. 
tions based on a saving of 10 per cent may . be of in­
terest, being the gain that would result by using less 
power on the line. Taking the average performance 
in city running on a ten-mile, fifteen-car, fifteen-trip 
road as 1 ,300 watt hours per car mile, a 10 per cent 
saving amounts to 1 '3 cents per trip, 19 '5 cents per 
car per day, $71 .20 per car per year, and $1,067 
per year for the entire road, or for a company 

I DECEMBER 4, 1 897. 
the school : " Instead of theoretical soldiers, they are 
making practical firemen. The modern methods of 
fire fighting are sufficiently scientific and exacting to 
produce as large results, whether physical or disciplin­
ary, as any sought by m ilitary drill." 

As mentioned in the SCIENTIFIC AMERICAN for 
September 18, 1897, this school furnishes the nearest 
approach to a school of fire extinguishment of any in­

stitution in the world. It 
is not, of course, expected 
to make firemen of t ile 
boys, but to give them cool­
ness, courage and prompt­
ness in emergencies, and 
they also gain what so 
small a portion of the pu b­
lic have-a clear apprecia­
tion of the gravity of ti re 
risks in cities and towns 
and intell igent ideas in l'e­
gard to the prevention of 
fires. 

The drill was arran ged 
by the late Harry Ellis, 
s u p  e r i n t e n  d e n  t of the 
school. It was introduced 
at fi rst as a vol untary ele­
ment, chiefly for the sake 
of the ph ysical exercise and 
recreation it furnished, but 
the results were so satis­
factory that it is now re­
quired from all the boys, 
excepting those who are 
physically unable to un­
dertake it. 

running the car over a road 
on which definite stop­
ping places were designat­
ed, and a different number 
of stops made on successive 
trips, each trip being re­
peated for the same condi­
tions until the readings 
agreed. The car was load­
ed with sand bags and 
weighed on car scales. 
These values, bei ng ob­
tained from about 100 such 
tests, are fair average re­
sults, but cannot be de­
pended upon for any par­
ticular case, as conditions 
may cause a very large va­
riation. But as an illus­
tration of how these small 
values aggregate, the fol­
lowmg figures may be in­
teresting : Assuming the 
cost of electrical energy at 
1 cent per kilowatt hour, 
one stop would cost 0 '085 
cent, nearly one-tenth of 
a cent. At this rate, th� 
cost of makin g  one extra 
or unnecessary stop on 
each trip for fifteen trips 
daily would amount to 1 '28 
cents per car per day, and 
$4.67 per car per year ; for 
fifteen cars, $70 per year ; 
and for 100 cars, $467 per 
year, merely for one extra 
stop per trip. This does not 

PRACTICE WITH THE HORIZONTA L LIFE LINE. 

Every part of the drill is 
under the personal super­
vision of some instructor 
who has a thorough know­
ledge of all its details, and 
who is held responsible for 
the discipline of the boys 
and their officers and for 
the safety of all during the 

include the cost of brake shoes and wear and tear 
nor the capital invested in the increased size of the power 
house. Taking an actual instance of an engine house 
located where two lines of cars pass the door, thirty 
cars making fifteen round trips a day and each car 
passing the engine house twice on each r-ound trip, it 
was found that on this same basis it costs the.railway 
company for electrical energy alone seventy-six cents 
per day or $278 per year to stop its cars at this one 
place. Even should the assumption of one cent per 
kilowatt hour prove too high, yet the results are im­
portant. 

In reference to the effect of careful handling of the 
controller, I would say that the difference between the 
kilowatt hours per car mile req uired by two motor­
men is very marked. A number of experiments were 
made in order to obtain some data. A good average 
motorman was selected and instructed to run his car in 

. the usual manner. T he 

operating 100 cars this amounts to over $7,000 pel' 
year. 

• •• • •  
A SCHOOL FIRE DRILL. 

It is the policy of many schools not to let pass any 
opportunity which school life may offer to keep the 
students constantly employed in those forms of right 
activity which may interest them to make the most 
of themselves ; hence the military drill which is found 
in so many schools. 

We illustrate and describe a system which com­
bines both military exercise and a useful training of 
the faculties. It is the fire drill  as practiced at the 
Cambridge Manual Trai ning School for Boys, Cam­
bridge, Mass. There is little doubt that a drHl of this 
kind possesses more usefulness as an educational force 
than even military drills. As the chairman of the Boston 
Board of Fire Commissioners recently said regarding 

drill. As a preliminary, the 
pupil, on entering the class, is given a course of lectures 
explaining the use of a knowledge of fire prevention 
and fire fighting, the present methods employed and 
the improvements needed. Each boy is examined 
physically to find out his weaknesses, if he has any, so 
that they may be corrected. Simple marching move­
ments are first introduced, and considerable time is 
devoted to the " setting up exercises " as practiced in 
the regu lar army. The boy is next given a belt and 
a long police club and instructed in the club drill. 
Later a sword made of tough wood is substituted for 
the club and instruction is given in single stick exer­
cises similar to those of the navy. As a part of this 
preliminary drill, each boy is required to attend a 
course of lectures at the school given by skillful sur­
geons upon the various ways to render first aid to the 
inj ured. The pupil then begins work with the fire drill. 
The boys are formed into a battalion divided into hose 

companies, ladder com­
panies, an engine company 
and an emergency corps. 
After this the pupil begins 
work, which includes hold­
ing and jumping into life 
nets from heights varyiug 
from eight to twenty-twu 
feet ; different forms of 
rope work, involviug about 
all of the known methods 
of life saving, erecting and 
clim bing ladders and th e  
various ways o f  handling 
ladders ; different forms of 
drill for fire hose, including 
coupling, carrying lines 
th rough buildings and up 
ladders, handling and use 
of nozzles, hose strips, 
spanners, etc. ; shooting 
the life lines and other 
exercises tending to secure 
acquaintance with the dif­
ferent forms of fire or 
emergency apparatus. 

o� her motorman was in­
structed to run the car in 
the most careful manner, 
allowing it to " drift " as 
m uch as possible and to 
use the brakes as little as 
possible. The same car was 
used in both instances, and 
was run on regular sche­
dule time, making t h e  
same number of stops. 
The careful motorman used 
only 80 per cent of the kilo­
watt hours used by the 
•• regular, " although the 

latter was not careless, but 
rather above the average 
motorman. The difference 
of 20 per cent in the kilo­
watt hours used by these 
two motormen represents 
average conditions and not 
exceptional ones, but for 
the sake of avoiding possi­
ble exaggeration and al­
lowing that such expert 
motormen cannot be readi­
ly obtained, it would be 
perfectly safe to halve this 
figure and take 10 per cent 
as the amount of energy 
that can readily be saved 
by more careful handling 
of the controller, while on 
most roads the l a r g e r  
value, or at least 15 per 
cent, could be saved with­
out doubt. A few calcula- FmE DRILL-GETTING THE HOSE READY TO CARRY UP THE LADDER. 

To become a non-com­
missioned officer a private 
lllust have been on drill 
one year and then have 
passed a severe examina­
tion regarding his know­
ledge of military move­
llIen ts, Red Cross emergen­
cy work, handling of fire 
apparatus, etc. At the end 
of the second year, by pass­
ing another examination ,  
he may become a sergean t .  
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The l ieutenants and cap­
tains a re taken frolll the 
third and fourth year stu­
dents only. The school is 
provided with the very 
best equipment. Alarms 
are given from fourteen 
boxes. The departlllent is  
accustomed to second and 
third alarms and also to 
the .• recall " or " all out " 
in use in large citie�. Up­
on a first alarm one ladder 
truck and one hose com­
pany respond and the other 
apparatus follows when 
called. by a second or third 
alarm. In the basement 
of one of the buildings is 
the fire drill room, which 
contains a ladder, truck, 
three hose carriages, an 
engine, an emergency wa­
gon loaded with l i fe lines 
and other articles needed 
for the drill. 

- ----....-

J titutifit �mtritJn. 
seem to be endeavoring to 
preserve their center of 
gravity. When their heels 
are close together, the 
sl ightest push may upset 
thew. A foot is so much 
the more appreciated in 
proportion as it is smaller. 
The one that I photo­
graphed belonged to a 
woman of the people and 
was relati vely quite large. 
Among the rich Chinese 
ladies it does not exceed 
5� inches, and the woman 
is prouder of her foot than 
of her face. 

The drill tower shown i n  
our engraving i s  forty feet 
high and is arranged as a 
three story building, with 
stairways, window casings, 
etc. It. is furnished with FI!:.J!: DRILL-PRACTICE WITH THE LIFE NET. 

The Chinese woman is 
very modest when it is a. 
question of her feet. I 
have ·several times attend · 
ed mandarins' wives who 
were affii cted with foot 
troubles, and who con · 
sented only with great 
hesitation, and in blush­
i ng, to allow themselves to 
be examined ; and even 
then t hey so arranged 
themsel VI'S as to expose 
only the ailing part. 

All Chinese women do 
shelves on the outside 
fmm which jumps varying from eight to thirty feet 
lllay be made into the life net. Overhanging timbers 
are arranged at the top to support heavy iron rings to 
wh ich ropes may be fastened for practice with the l ife 
beIt. Near the tower are standards for horizontal life 
lines. One engraving shows the students practicing 
on these lines. This is most ad mirable exercise. Our 
other engravings show practice with the life net and 
the students preparing to draw a line of hose up to the 
roof of a building. 

It is to be hoped that fire drills will be established in 
other schools, as it promotes alertness of body and 
wind. coolness and courage, and the benefit" of di�ci p-

THE FIRE DRILL TOWER. 

line are increased. There is an element of dash about 
it which appeals to the ardor of youth and i lllplants 
a sense of respon�ibJ l ity, while the constant chance of 
practically exploiting their acquisition gives it a real­
ism which mi litary tactics as an adjunct of general 
school trai ning does not possess. 

- - ------.-..-.. _-----
THE FEET OF OHINESE WOKEN. 

The small foot of the Chinese woman, which the­
Celestials call by a nalIle signifying " golden lily," has 
always excited the cu riosity of Europeans. 

I have no intention of passing in review all the 
motives that have been adduced. i n  order to explain 
why the Chinese have for ages past mutilated the feet 
of women, since one is j ust as urili kely as the oth er. 
It is not until about the age of fOU l' 01' fi ve years that 
they begin to produce this distort jon. The result is 
gradually obtained by t.he use of tighter and tighter 
bandages that produce in the organ a double move­
ment of antero-posterior flexion u pon itself and of ro­
tation of the last foUl' toes and their metatarsal bone 
around the first metatarsal. The effect of this first 
movement is to break the foot into tw 0 p/l.rt.�-on e of 
them anterior, comprising the toes and their metatar-

sal, and the other posterior and comprilling the cal­
caneum. The scaphoid bone, which in this work plays 
the part of a hinge, is entirely put out of joint. It is 
always more or less d isplaced and raises the skin of the 
foot, which, at t,his level, sometimes ulcerates (Figs. 1 
and 2). 

The accompanying figures, reproduced from photo­
graphs, represent the foot of a young lady of twenty. 
Its length is 6� inches, and its weight (with 2� inches 
of the ankle) 14 ounces. - Viewed by its :external face, it 
represents a rectangUlar triangle of which the hypo­
tenuse, formed by the bone of the foot, is slightly 
convex at the level of the scaphoid bone. At the union 
of the third posterior and of the two third anteriors, its 
lower edge shows a cavity one inch in depth, resulting 
from the forced flexion of the foot upon itself. The lower 
face, of generally triangular form, shows us the 
arrangement of the deformed and compressed 
toes, which rest upon the ground through their 
dorsal surface. The nails are thin and atrophied, 
with the exception of that of the second toe, 
which looks like a claw. The diagram in Fig. 
3 gives better than any description an idea of 
the deformation of a Chinese woman's foot. 

not have deformed feet. 
This mutilation is more frequent in the south than 
in the north, and in cities than in the rural distriets. 
The Manchoo women are not authorized to banda;.:-c 
their feet ; and on this 'Subject there are very fOrIu ... 
imperial orders. 

Some of the missionary societies, and especial ly some 
of the female missionaries, have fOl' some time past 
oeen waging a war aga inst this so-called barbaro us 
custom. They even addressed Tsoung Ii-James, be­
seeching that minister to transmit their request to the 
Emperor ; but he answered them that the Son of 
H eaven gave his su bjects the right to do as they 
pleased. 

The Chinese regard a deformed foot as a thing of 
beauty. What would Queen Victoria say were she to 
receive a petition signed by numerous Celestials asking 

2" or/�l1. 

O�g', Cro. 
d� /'orltil. orltil: 

After the foot has attained a sufficient de­
gree of atrophy, and at the cost of considerable 
pain, the young Chinese woman has not yet 
finished suffering. She has to keep her feet 
constantly bandaged in order to be able to 
walk, and even then a long walk is impossible. 

Fig. 3.-0S OALOIS AND DISTORTION OF THE TOES. 

The atrophy of the foat brings about an atrophy of 
the leg, which is reduced to the state of a skeleton, the 
muscles disappearing and hardly anything remaining 
but the skin and bone. 

This atrophy of the leg contrib utes in a gl'eat measure 
toward increasing the trouble of walking and balanc­
ing. T he Chinese woman can walk only with a. shoe 
made to fit the form of her foot. This is provided with 
a flat heel which alone serves as a point of support for 
the entire body. The point of the foot does not touch 
the ground, and the women walk somewhat like club­
footed persons. They are not very steady upon their 
feet, and when they become aged have to use _a cane. 
'rhey walk with their arms slightly extended and per­
forming the office of a balance pole ; and with the pel­
vis thrown back and the breast slightly forward, they 

Eg. I.-FOOT OF A OHINESE WOlllAN­

ARRANGEKENT OF THE TOES. 

her to forbid the English damsels to wear corsets ?-D: . 

I. I. Matignon, in La Nature. 
.. . . . •  

AT the Pennsylvania State College, Center County, 
Pa. , a column has been erected which is composed of 281 
samples of building stones procured from 139 localities 
in the State. The base block is of conglomerate 6 by 6 
by 2'5 feet ; the base of . column is 5 feet square ; the 
height of column is ::12 '7 feet ; and the weight 53 '4 tons. 
This polylith, constructed by the School of �fines, 
forms a comprehensive display of the natural re"ources 
of the State in structural materials, geologicall y  ar­
ranged. It is a prospecting guide to the explorer for 
stone, and furnishes a comparative test of its dura­
bility by an eq ual exposure of al l the quarry products 
to atmospheric influences. 

Fig. :a.-srnE VIEW. 
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TUSAYAN KATCINAS, 

In the Fifteenth Annual Report of the Bureau of Eth­
nology to the Smithsonian In stitution, 1893-1894, there 
is an interesting monograph by Mr, Jesse Walter 
Fe wkes, entitled " The Group of Tusayan Ceremonials 
cal led Katcinas," By permi ssion of the Director we 
are able to reproduce two of the illustrations from this 
i n teresting monograph, The following is only a brief 
sU lllmary of a part of the monograph.  In their use of 
the word Katcina, the Hopi or Moki apply the term to 
su pernatural beings i mpersonated by men wearing 
masks or statuettes in imitation of the same. The 
dances in which the former appear are likewise 
called b y  the sam e name, which with the ortho�aphy 
" Cachena" is used i n  descriptions of these dances in the 
valley of the upper Rio Grande. The present use of 
the term among the Tusayan Indians lea<ls Mr. Fewkes 
to consider it as almost a synonym of a supernatural 
being of subordinate ran k to the great deities. Ances­
tral worship plays a not inconspicuous part in the Hopi 
conceptio[l of a Katcina. Worship, as we understand 
it, is not a proper term to use in the description of the 
Indian's methods of approaching his supernr I bei ngs. 
It involves much which is unknown to him and implies 

J titutifit !mtritau. 
celebration into two large groups which may be called 
the elaborate and the abbreviated. Under the head of 
elaborate Katcinas may be included Soyaluna, Kat­
cina's return, Powltmtl, Pltlilliikonti, Nimltnkacina. 

Space forbids our describing more than one of these 
ceremonies ; so we will take the Soyaluna, which is dis­
tinctly a warrior's observance and has been called the 
Return Katcina. In one sense it Illay be so designated, 
but more strictly it is the ret urn of the war god, re­
garded as a leader of the gods. The sin ging of the 
night songs of the warriors is one of the most effective 
archaic episodes of the ceremonial of the winter solstice. 
The fol lowing is a sl i ght condensation of Mr. Fewkes' 
interest ing o bservations on th e even ts and celebrations 
of 1891 .  

On December 22 of that year most of  the men of  the 
village prepare cotton strings, to the end of which they 
tie feathers and pinon needles. These �re given away 
duri ng the day to different persons, some receiving 
from one to . two dozen, which they tie in their h air. 
When a maker of these feathered strings presents one 
to a friend, he says : " To-morrow all the Katcinas to 
you grant your wishes ; "  holding his b u ndle vertical ly 
and moving it with a horizontal motion. At nightfal l 

[DECEMBER 4, 1 &)7· 
After the societies had entered the kiva an invoca­

tion to the cardinal points was chanted. At a signal 
the society raised itself into two irregular groups, one 
on the north, the other on the s(>uth side of the main 
floor. All then · vehemently burst forth into a song, 
the shield bearer making eccentric dashes among his 
associates, first to one side and then to the other. 

W hile the song lasted the shield bearer continued 
these rushes and the assembled groups crouched down 
and met his dashes by rising and driving him back. 
He madly oscillated from right to left and swung his 
shield in ryhthm while those near him beat their feet 
in time. The shield was dashed from face to face and 
the groups made many motions as if to seize it, but 
no one did more than touch it with outstretched hand. 
About eight P. M. a dozen men were collected in the 
Monkiva, among whom was Lesma, playing a flageolet.. 
The hatchway was guarded by a tiler, and for a natci 
th ere was placed there a wicker skull cap ornamented 
with a pail' of imitation mountain sheep horns. T wo 
hours l a.ter the room was densely packed with naked 
men, the i r  bodies u ndecorated, wearing small eagle 
plumes attached to the cro wn of the head ; two women 
were pl·esent. Anaw(ta, chief of the Kwfi k wantu, sat 

the existence of that w h ich is foreign to 
his conception. Still, until some better 
nomenclature, more exactly defining his 
methods, is suggested, these terms, for 
their convenience, will still continue in 
common use. There exist in Hopi my­
thology many stories of the olden times 
w hich form an accompanying body of 
trad ition explaining much of the sylllbol­
iSIll  and sOlll e of the ritual, but nowhere 
has Mr. Fewkes found a sequence of the 
cerelllonials to closely correspond w ith 
t i l e  episodes of the myth. The charac­
teristic sym bol ism is prescrib'.ld and strict­
ly conforms to the legend. An yone who 
hjtS st udied the cerelllonial system of the 
Tusayan Indians will  have noticed the 
pl'edominance of great ceremoll ials in 
winter. From harvest time to planting 
there is a succession of celebrations of 
most complicated and varied nature, but 
from planting to harvesting all these rites 
are Illuch curtailed. The s implest expla­
nation of this condit ion would be, and 
probably is, necessity. There is not time 
en(>ugh to devote to great and elaborate 
ceremonials when the corn must be cared 
for. Hence, the spring and eady summer 
observances are abbreviated. Although 
the Pueblo tarmer may thoroughly believe 
in his  ceremonial system as efficacious, 
his hu man nature is too practical to con­
sume the precious planting tilll e with 
elaborate ceremonials. 

alone on the southern side of the main Ff���-:-;�xlJlfiliilil�:r---::;�;;�:-=l�(-"7�7:-:::;��Ii'r:::���1 1 floor and twel ve chiefs sat opposite him. 
Ten novices from the other kivas enter­

ed gorgeously arrayed in white ki lts, with 
brill iant crowns of feathers and white 
body decorations, bearin g  an imitation 
squash blossom, with spruce sprigs in 
their left hands and corn in their right 
hands. As the chiefs took their places 
Lesma sprinkled the floor of the room 
near the ladder with moist valley sand, 
about an inch deep. The novices stepped 
from the ladder upon this sand and pass­
ed up in front of the chiefs, then sq uat t ed 

It has been proved by repeated obser­
vations of the same ceremonial!;: that t here 
is a great constancy in the way successive 
presentations of the ritual are carried out 
yflar ·aftel' year. The inev itable modifi­
cations resulting from the death of old 
priests undoubtedly, in course of time, 
affect individual observances, but their 
ritual is never vol untal'i ly changed. The 
Hopi do not get up the ceremony to please 
the wh ite man. Each observance is tradi­
tional and prescribed for a certain time 
in the year. MI'. Fewkes then gives a 
tabular view of the seq uence of Tusayan 
celebrations. 

, before them, facing the south, their  k ilts 
having been l i fted so they sat on the cold 
floor. Anawfta then crossed over to the 
south side of the room and seated him­
self at the east end of the line of chiefs. 

Before considering the various ceremo­
nials in which the Katcinas appeal', it 
may be well to say somet hing of the nature 
of the supernatural beings which figure in 

RELIGIOUS DANCE AMONG THE TUSAYAN INDIANS. 

At the west wall of the kiva a strange 
altar had been erected. Lesma had pi led 
against the ledge of this part of the k i m  
a stack of corn, two or more ears of wh ich 
had been contributed by the maternal 
head of each family in the pueblo. At 
either side and in front of the stac k of 
corn shrubbery had been placed. I n  the 
space between the top of the corn pile 
and the roof wands were placed, and to 
these wan ds had been fastened man y ar­
tificial flo wers, four or five inches in d ia­
meter, set close together but in no regu lar 
line. Nearly in the center of this arti­
ficial shrubbery there was a large gourd 
shell with a convex side turned toward 
the audience and having an aperture 
about eight inches in diameter in its cen­
ter. Through this openi n g  had been 
thrust the head of an effigy of Pl1ltllilko­
nuh , the plumed-headed snake, painted 
black, with a tongue-like appendage pro­
truding from the mouth. When all the 
assembled priests were seated a mOUlent 
of solemn stillness ensued, after wh ich 
Supela arose, cast a handful of meal to­
ward the effigy of the snake, and sai d a 
short prayer in a reverent tone. Then the 

. head of the snake, which was man i p u­
lated by an un seen person behind the 
altar, was ohsel'ved to rise slowly to the 
center of the aperture, and a mellow 
sounding roar, like a blast through a 
conch, appeared to come from the 

them, as made known by the testimony of some of the 
best known men of the tribe. These deities are gener­
ally regarded as ani mistic and su bordin ate to the 
greater gods. They have been called intercessors be­
t ween man and the h igh supernatural beings. There 
are m isty legends that long ago the Katcinas, like men, 
came from the under world and brought with them ya­
rious charms with which the Hopi are familiar. If 
there is any one feature which distinguishes a Katcina, 
it is the use, by some or all of the participants, of a 
mask or ceremonial helmet. The Katcinas are divided 
into two groups-the complete and the abbreviated ; the 
formel' is constant yeal' by year, the latter varying. 
Altars are present in the complete, absent in ab bre­
viated presentations. A cloud charm altar, or invoca­
tion t.o the six world-quarter deities is sometimes made, 
public announcements are not prescribed, the clowns 
are generally present. Abbreviated Katcinas. consist 
mainly of public dances in which Katcinas, Katcina­
manas and clowns take part. The prayer offerings are 
fe w in num ber and the ceremony ends in a feast, there 
�enerally being no altars. 

Roughly speaking, we may say t.hat the Katcina cele­
brations are characterized by the presence of indi­
viduals who do not appear in the unmasked or nine 
days' ceremonials. Mr, Fewkes clasliiJles the Katcina 

each m an procures a willow wand from three to four 
feet long and loops upon it all the strings he has re­
ceived. He then carries his stick to the M6nkiva and 
pla.ces it in the rafters, thus imparting to the ceiling 
the appearance of a bower of feathel's and pinon needles. 

All the Kivas were meeting places of the participants, 
but the Tlttaukyamti met at the M6iikiva, where the 
principal festivities took place. Their chief wore a 
head dress decorated with symbols of rain clouds and 
carried a shield upon which was depicted the sun. The 
chief of a second society carried a shield upon which 
was drawn a star, and a third chief bOl'e a shield with 
an antelope drawn upon it. The head dress of the 
chief AR.wympkiya was adorned with glitLering tri­
plex horns and on his shield was represented an un­
known Katcina. The fifth society was Kwltkwanto., or 
warrior whose chief carried in his hand an effigy of the 
great snake which was carved from the wooden stalk of 
the Agave, from which the societ.y was named. He 
came from the Tcivato-Kiva and on his shield was de­
picted a K wakwantll in full costume. The sixth society 
was the Tatcilkti, or I, knobbed heads ; "  their shield 
bearer wore a head dress like a coronet, while on his 
shield was drawn a black figure with lozenge-shaped 
eyes. The shield of the chief of the seventh society 
Wall adorned with the picture of the Sun Chief. 

mouth, while tiJ.e whole head was made to qui ver 
and wave. The sound was of short duration, repeated 
four times ; then the head reposed on the lower rim of 
the ground shell. Presently was heard the sound as of 
a scapula drawn across a notched stick six times. All 
the old chiefs in succe!;sion cast meal to the effigy and 
prayed. In response to each the great snake emitted 
sounds identical to t hose mentioned above. The spec­
tators then left the kiva and a frenzied dance of strange 
character occurred. The societies from other kivas 
'came in, and the chief of each declaimed in a half 
chanting voice which arose to a shriek at the close of 
the stanza. First he drew back to the fireplace and 
then with a shuffling gait approached the symbolic 
opening in the floor called a sfpapu. 

Anawfta then shouted at the top of his voice and the 
sh ufflers sprang in the air and vau lted over the sfpapu. 
Then everybody in the room shouted loudly, and a 
song and concert followed. A moment later the visit­
ing soeieties dashed down the ladder, each bearing a 
splendid shield ornamented with the figure of the sun 
and a radiating rim of eagle feathers. Each society 
had its distinctiv e  sun shield, which on entering was 
handed to the chief. As he received it he stamped on 
the sipaptl and a fierce song was sung ; mean while two 
melllbera of tlut lOOiety atood "part from their fellowli 
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against the southern wall. facing each other, each hold ·  
i n g  a squash flower emblem i n  a bouquet o f  spruce 
twigs and an ear of corn in his left hand. 

bearer dashed his shield in their faces they surged back, 
to leap again to ward him. This assault was maintained 
in time with the song. The two chieftains joined their 
men all in eCi"tatic frenzy and one of them, shaking his 
shield, sprang from rig-ht to left, drawing back his as· 
sistants in rhythm with the beating of the feet of all 
on the floor. After a few mOlllents of most exhaustive 
movements, some of the weakest staggered up the lad­
der, and shortly after one of the chiefs fp-ll fainting to 

the floor, overcome by exhaustion and the heat of the 
room. The men who belonged to the M6iikiva took no 
part in this exhaustive dance, but stood in readiness to 
carry those who fainted up the lad der to the outside. Suddenly the fifteen or twenty members of the society 

drew back from their chief, who then sprang upon the 
sfpapu plank and,  quickly turning, faced them as al l 
burst forth in ecstatic shouting, with wild flinging of 
their arms, as they approached the shield bearers. 
They naturally formed two clusters, and as the shield 

It has been suggested that this assault of the man on 
the bearer of the sun sh ield dramatizes the attack o f  
hostile powers on the s u n  a n d  that the object i s  t o  off· 
set malign influences or to draw back the sun from a 
disappearance snggested by its southern declination. 

THE NATACKA CEREMONY AT WALPI. 

RECENTLY PATEN TED INVENTIONS. 
H a l l  .... ay Appliance". 

REFRIGERATOR C AR .-C h aries S. Har­
dy, San Diego, Cal. In this cur the ice receptacle. wbile 
designed to act with thorough efficiency for refrigerating 
purposes, is arranged to fold clear out of the way of an 
ordinary non refrigerated cargo. The ice box and draught 
flues are in the main arranged accordmg to plans set 
forth in formerly patented inventions of the same in­
ventor, the present patent providing for a swinging floor 
made in sections, and vertical doorlike sections corre· 
sponding to the floor sections and having cleats to sup­
port tbem when opened, with latch devices to hold the 
door-like ,,"ctions closed. When the apparatus is folded 
against the side of the car it takes up but little room and 
leaves the car interior practically unobstructed. 

CAR COUPLING. -Elisba F. McMurtrey, 
Rison, Ark. This coupling is of simple construction, 
and is automatic in operation when coupling with an­
otber drawhead from which an ordinary link is projected, 

. the uncoupling being effected from either the top or side 
of a car. An apron is fitted in the open lower side of the 
drawhead, and is pivoted in position to rock as the draw­
heae!.is met by an opposing drawhead, to guide the link 
in the proper direction, and release the coupling pin, 
which drops by gravity mto engagement with the link. 

Bicycles, Etc. 

EXTENSION GEAR. -Wi ll iam E. Gold­
ing, Wakefield, N. Y. To enlarge a sprocket wheel on a 
bicycle, thIS invention provides a novel form of rim hav­
ing sprockets on its periphery, while the inner portion of 
the rim has flanges on both sides to engage opposite 
faces of the sprocket wheel on the machine. The flanges 
on the inner face of the rim are adapted to engage the 
sides of the adjacent sprocket teeth, preventing lateral 
movement on the sprocket wheel in one direction, and on 
the opposite face of the rim are bosses adapted to pass 
between the teeth of the sprocket wheel, Rnd be ham· 
mered down in the form of flanges, thus locking the rim 
on the sprocket wheel. 

Mecb anlcal. 

BARK PEELING MACHINE. -John T. 
and George W. Jones, Western Port, Md. To peel or cut 
the bark from logs before cutting the latter into chips 
for making wood puip, these inventors have devised a rna 
chine to do the work quickly and without wasteful cutting 
of the wood fibers. It comprises a set of log.turning and 
supportine- devices and two series of yielding cutter 
heads arranged on independent axes alternately upon 
opposite sides of the log table, the cutter heads revolving 
in opposite directions to cause the pull of one set on the 
log to neutralize tbat of the other set. As tbe log is 
turned one serics of cutter heads takes off a series of 
rings of bark and the other series strips the intervening 
portion, a single revolution of the log cansing it to be 
entirely stripped of its bark. 

SHEET PAPER DRIER. -LOll is Dejonge, 
Jr., Stapleton, N. Y. This invention covers an improve· 
:Jlent ou formerly patented inventiona of the' li&IIle In_ 

ventor, w hereby the sbeets will be conducted with greater 
ad vantage around with the cylinder of the coloring ma­
chine, the color being prevented from flowing under or 
gathering at the edges, simplified clamping devices being 
employed to deliver the sheets more accurately to the 
carriers by which the sheets are taken through the dry­
ing ,,"ction of the machine. The drying section of the 
machine is 80 constructed that the sheets while wet will 
be supported throughout their travel in such a manner 
that they will not buckle, and the sheets will be delivered 
to a receiver in perfect condition, steam pipes bein� 
placed between the various tiers and also at tbe bottom 
of the drying frame to facilitate drying. 

BAKING POWDER PACKING M ACHI N E .  
- James McNab, Catonsville, Md. A s  the mixed acL ­
and alk"U of baking powders quickly deteriorate when 
exposed to the air, while L arranged in layers the por­
tions in contact form a neutral film between their oppos­
ing parts, preventin!: such deterioration, this invention 
provides for laying the alkali and acid powders in lllyers 
side by side or one upon the other, in such proportions 
as may be desired, in an accurate and expeditIOns man­
ner. The machine comprises a bplt carrier along which 
is reciprocated a carrings on which a divider is movable 
up and down, a pivoted rocking arm being geared with 
the divider and an operating mechanism connected with 
the arm. A delivery box is arranged at one end adjacent 
to the carrier, so that a box may be slipped over the end, a 
plunger forcing the box and the charge off the delivery 
plate and bringing a new charge in position to receive a 
box. 

A e; I·l cultu ral. 

C OTTON CHOPPER. -Fran k L. Richter, 
Moravia, Texas. A combined disk plow and cotton chop­
per is provided by this invention, one capable of attsch­
ment to any form of cultivator, the chopping attachment 
being so arranged that all surplus plants will be cleanly 
and quickly cleared from the ground and the standing 
plants be left at regular intervals. Upon the axle a" 
secured cultivators, in advance of which are the chopping 
disks, placed at angles to one another, and revolved III 
close relation to each other at right angle. to the cultiva­
tor disks, peripheral recesses in one chopping disk regis­
tering WIth corresponding recesses in the other disk. The 
disk plows, as the machine advances, cultivate the 
ground between the rOW8 of standing plants, and the 
machine is of simple, strong and inexpensive construc· 
tion. 

lfIi .. ( ... l l a ll .. o .. .. 
STREET SWERPER. -Pat rick F. Duross. 

Long Island Cit.y. N. Y. This is a device especially 
adapted for hand use, to take the place of hand brooms 
and sweepers. It comprises a box or receptacle for the 
sweepings supported upou wbeels and havin!( pivoted to 
it a hopper to receive the sweepings from a rotary broom, 
the sweepings heing directed into the hopper by a chute 
which projects nnder the brush and !(Hides the sweep· 
in!(B into the hopper. The receptacle is open at the 
upper coruer adjacent to the hopper pivot, and the con­
tents of the hopper are dumped into the receptacle by 
�winl!ina the hopper up 00 &II to All thia openin". At 

the lower corner of the receptacle is a door by which it 
may be emptied. 

MUSICAL INSTRUMENT. --G h olson H. 
Graham, 2418 Magazine Street, New Orleans, La. To 
fllcilitate playing stringed instruments, as violins, cellos, 
etc., this inventor has devised an instrument in which a 
sounding board is held in a suitable casing, striugs beiu!( 
stretched over the sounding board, and the performer 
will be able to properly play the instrument by manipu­
lating the keys. The instrument has revoluble .hafts 
adapted to be moved laterally, there being a hair-covered 
wheel on each shaft adapted to engage a corresponding 
strin!(, and levers connected with the shafts adapted to 
be actuated by keys, the performer in playing the keys 
causing a sounding of the strings by the action of tbe 
revolving hairs. 

SNAP H OOK. - C h arlei< T. Red field . 
Glen Haven, N. Y. This is a cheap and strong device in 
which the shank i. provided with a seat with which the 
hook is adapted to interlock, the hook having a longi­
tudinal and lateral tension, and being adapted to be 
sprung into and out of engae-ement with the shank seat, 
both of which operations may be easily effected in tbe 
dark with mittens or gloves on. The device is of espe 
cial ntility in hllrness, or it may be constructed for use 
on vest chains, for snapping on the ring of a watch, for 
eyeglass holders, etc. 

TOOL FOR MINERS' USE. - John D. 
Campbell, Lee.burg, Idaho. This is a combination tool, 
embracing a ('andle holder, a powder knife, a fnse cutter, 
a fnse splitter, a cap crimper, and devices for securing 
the tool in a beam or suspending it from any convenient 
support. The tool is compact, and the candle will re­
main upright while every portion of the tool is being 
used, the cutters being readily removed for sharpening. 

WINDOW CHAIR. - William TlIn mis, 
Pittsburg, Pa. This is a chair especially adapted for use 
as a temporary support in window cleaning, being folda­
ble for placmg It in or removing it from a window, and 
forming a firm and stable support when expanded and 
duly adjustet!. The chair is composed of a retaining bar 
formed of two sections hinged together and a device for 
holding them in ngid ali!(Hment, transverse bottom bars 
being attached to two parallel bars, and being formed of 
hinged foldable sections having lockinl( devices. 

SKIRT RACK. -Cyrus H. Devlin an d 
Norman H. Cowles, Bay City, Mich. In display stands 
or racks for use in stores, this inventor has devised a 
rack more especially desi�ed for snpporting a large 
number of skirts and trousers in such manner that cus­
tomers may readily examine without danger of folding 
o� cressing them. The base has a number of sockets In 
which are standards supporting parallel rods, a bridge 
piece eonnecting the rods, on the inner sides of which are 
fastening devices to support the garments, while allow­
ing of their convenient removal AS desired. 

QUILTING FRAME. -Nina More, C ut­
ting, N. Y. Tile parts of this frame are readily detacha­
ble, so that tbe whole thlOg may be packed away in 
small space when not in use, but forming a rigid struc. 
ture when set up. Each side rail carries two extensible 
le� by wbleh the frame iII lnpporled. and may be plaeed 

at the desired height, and the end and side rails are se­
cured together by U-shaped clamps. On the upvcr face 
of each rail is a series of pairs of plates carrying clasps 
to hold the ends of the quilting material and facilitate 
stretching it as desired. 

RIPPING A ND STITC H PI CKING TOOL. 
--James Darmody, New York City. For ripping stitched 
seams and cutting threads or bastings from the cloth, 
this tool is made with a body portion having a longitudi­
nally curved cutting edge at one end and a transverse 
cutting edge at the same end, with a stitch picking hook 
at its .opposite end, the cutting portion of the tool being 
covered with a sbield when the hook portion is being 
used . 

PNEUMATIC WATER RAISING DEVICE. 
-Edmund Pitcher, of Keene, and Edmund H. Sargent, 
of Sunapee, N. H. A windmill or other motor, accord· 
ing to this invention. is connected with an air com­
pressor, and the latter is connected with a reservoir, 
from which & valved pipe leads to a submerged tank 
sliding vertICally on gnide rods, the opening of a valve 
forcing the water to the desired place of discharge, and 
the tank rising and falling according to the quantity of 
air and water in it. This pneumatic pump may be lo­
cated at any desired distance and depth from the motor 
and air compressor, and a small pipe may be used for 
conveying the necessary amount of compressed air to 
the tank and forcing out the water t) the required 
height. 

SIGN. - Wil liam W. R"y Il olds, New 
York City. This sign consists of a hollow body having 
the face next to the observer of opaque material and 
dark color, through which the characters of the sign are 
cut, while a background within or back of the surface, 
and turned toward the observer, is . of a light-refiecting 
color or material. The sigu is to be illuminated at night 
by lamps placed within it, but not visible directly from 
the outside, the illumination being by refiected light 
from the background. 

BOTTLE WASHER. -Joh n Sch utz, New 
York City. This is a machine deSIgned to quickly clean 
and rinse a case full of bottles at one time. A vertically 
movable platform supports a box containing the bottles, 
and is provided with fixed nozzles through whict water 
supply pipes extend, revoluble shafts extending through 
tbe pipes and carrying cleaning devices which extend 
beyond the top of the pipes and are adapted to be closed 
by the nozzles in tbe up and down movement of the 
platform. The cleaning devices are also adapted to pass 
into the bottles to clean them. 

SHADE H ANGER.-Ferdinand E. Stahl: 
hut, Carpenter, Il l .  According to this Illvention, the 
roller of the window shade may oe moved to any point 
along the window frame, so that the shade may admit 
the iight from the top or the bottom, or be adjusted as 
de.ired in otber respects. Tbese different adjustments 
are effected by drawine- on a cord which extends down 
at the side of the window frame, where it is attached to 
a suitable cleat, the entire construction being simple and 
inexpensive. 

IMPROVKD BED. -David D. Toal and 
Richard Wilson, New York City. Tbis invention pro­
videa a novel form of hammock, or laapended bed, BUP-
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ported from standards at its four corners in snch a way �usjness anp ";!PersonaL About what kind of a current should I nse In the prl-
that. the bed proper may be raised or lowered as desired, mary (in volts and amperes) to get the maximnm effect INDEX OF INVENTIONS 
while over the bed, aud also supported by the standards, in secondary and longest spark ? P. S.-How could I 
.- a frame carr I'ng la t' . ts f The charge fo-r .... ertion 'IlhIde1' tMs head is One Dollar a t th t f 50 It 1 5 I i For which Letters Patent of the 

United States were Granted 
'" y g ss panes, preven IDg IDsec rom 

line for each .... ertion ; alxmt eioht words to a line. : ge e curren rom a vo . amper� a ternat ng cur-
falling on the bed, the form of the standards and frame Advertisements must be recrived at publication office 

. rent ? .If by a transformer, how wo�ld It be made ? A.. 
being designed to thoroughly protect the bed against ac- as earl1l as Thursday morning to appear in the fOlloW- I If a dIrect current from a battery IS used, 4 to 6 cells of 
cess of insects. in<} week's is...... bichromate plunge battery, 1 to 2 quart cells, will answer 

FOLDING BED. _ Frank A. Oooper, I' for your coil. You need to be able to vary the current so 
NOVEMBER. 23, 1897. 

A N D  E A C H  B E A R I N O  r H A T  D A T E. 
Brooklyu, N. Y. In upright folding beds this inveution Marine 1ron Works. ChicagO. Catalogue free. as to learn, by experiment, how to get �he best spark for 
affords a construction according to which the " action" ]<'or mining engines. J. S. Mundy. Newark. N. J any p1ll'j:ose, and the 10ngeRt spark IS not always the LSee note at end of list about copies of these patents.j 

;s contained entirely in the body of the bed, leaving the " U. S." Metal Polish. 1ndianapolis. Samples free. I best. With a direct current your primary will take aoout 
. b d . 4-6 amperes and 10-55 volts. With an alternating casIDg uno structe excBpt bJ the brace rods strenj(then- Gasolme Brazing Forge. Turner Brass Works. Chicago t ill ed " h . th ' d . curren you w ne a c oking" coil, rather than a 

Air brake. F. A. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.996 Air brake. J. W. Winters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.228 
Air �rfI�et�Kr::.���.�'. ��.����.�� .i�����.��� .���: � �.l��� 594,008 mg e WillgB an preventing them from spreading. The Yankee Notions. Waterbury Button Co .• Waterb'y, Ct. I transformer. l'his must be adjusted to the circuil in bed has a weighted folding head rest, the head portIon hav- Handle &; Spoke Mchy. Ober Lathe Co . • Chagrin ]<'alls.O. which it is to be used. The engineers of the system from 
Alarm. See Burglar alarm. Ammonium carbonate, apparatus for making, W. 

ing a pendulum or swinging weight when needed. There Improved Bicycle Machinery of every description. h' h d 
are cam grooves in the side rails to receive rollers carried w IC you raw. your cnrrent could probably specify 

Sanders. . . . .  . .  . .  . . . .  . . . .  . . . .  . . .  . .  . .  . . .  . .  . .  . .  . . . .  . . .  594,100 Axle box, 14'. A. Surth . . . . . . . . . . . • . . • • • • . • • • • . .  � . . . . . .  594,29M Bao; frame machine. Ochse &; Goerk . . . . . . . . . . . . . . . .  594.142 
by the brace rod, whereby the bed body is pivoted or 'l'he Garvin Machine Qo . •  Spring and Varick Sts .• N. Y. your choking coil for you. See SUPPLEMENT, No. 1124. 

. . Concrete Houses - cheaper than brick, superior to (7255) J S M t 
Bag handle, H. }l'. Jonas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5tJ4,176 Bagging machine. E'_ L. Furbush .. . . . . . . . . . . . . . . . . . .  594.134 

hnng m the casl�g, and a removabl.e end ,�all for each stone. . . Ransome." 757 Monadnock Block. Chicago. • . , on real, writes : A q ues-
cam groove admIts of the body bemg readIly connected tion has arisen as to which of the following methods �:��::��: ��s��e�ln� ���{ri,s�F: w: �liioiilP80ii� : :  gi:::� 
with or disconnected from the casing, the removable ends I �l
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cre�e and would be the best and cheapest for making a wall or di-. to I' 't' th t rd t f th roo ,ar mixing ml 8. xc U81ve fig s or sa e. • Ran· servmg as s ps Iml mg e ou wa movemen 0 e some." 757 Monadnock Block. Chicago. vision to prevent the transmission of heat or cold. To 

Barrel tlllin!, apparatus. C. Haefner. . . . .  . .  . .  . .  . . . .  5U4.204 
I:Ir:�f.ur§e�in!l:�f..��at��tir;�n%lt�*,:en��e���� 594,056 

ondary battery. 
bed when down. The celebrated " Hornsby-Akroyd " Patent Safety Oil build the wall with a donble air space, that is, with 

BEDSTEAD FASTENI NG. - E d win F. Engine is built by the De La Vergne Refrigerating Ma- an outer and inner wall some distance apart and a thinner 
Bean picking machine, M. A. I�ohr . . . . . . . . . . . . . . . . .  594,028 Bedstead. metallic. A. W. Hompe . . . . . . . . . . . . . . . . . .  594.016 Belt. A. G. Frothingham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.201 

Tilley, New York City. This invention provides a sim- chine Company. Foot of East 138th Street. New York. wall intermediate between them empty, but for the air. 
I f f f t · d '  f h f h Or, to build a wall of the same material. leaving the same 

Belt. tlanged. h C. Trent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.220 Belt shipper. T. R. Almond . . . . . . . . . . . . . . . . . . . . . . . . . .  594.187 Bevel, adjustable. J. F. Cress . . . . . . . . . . .. . . . . . . . . . . . . .  593,987 p e orm 0 as enlllg eVICe or eac corner 0 t e The best book for electriClan. and beginners in eleC- 1 d' ta A bet tb te d ' . 
mattress frame. to be fitted between and rigidly secured (ricity is . . Experimental Science." by Geo. M. Hopkins. � ncv ween e on . r an mner �·alls. but le�vIDg no 
10 the contlgnous ends of the end and side rails, each By mail. U. Munn &; Co . •  publishers. 361 Broadway. N. Y. mIddle wall, the whole IDterspace bemg filled WIth cork 
device having a block slidably connecting with a cor- cnttings or shavings. A. The three-wall system, inclosing 
responding body portion. By means of thIS device the IT Send for new and complete catalogue of Scientific 

I 
two air spaces. makes the best insulation. but not the 

Bicycle brake. A. W. Duck . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.2:14 BICycle brake. J. W. Jacob .. . . . . . . . . . . . . . . . . . . . . . . . .  594.018 Bicycle crank. Weed &; Deardor!f . . . . . . . . . . . . . . . . . .. 594.109 Bicycle frame. S. B. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.136 BiC���o�:��� . .  ��.�s: .����:��.��� . .  �.��.���. �o�: .�: 594.231 Bicycle parcel carrier, F. J. Boehm . . . . . . . . • . • • . . . . • 59.'1,978 and other Books for sale by M. unn &; Co . • 361 Broadway. cheapest. The three walls, in order t.o have the ro r sections of the bedstead may be easily and securely con- New York. Free on applicatIOn. . . . .  p � 
nected without inconvenience arising from the uneven- stabIlIty, must make a very thIck and expensIve extenor �l���l� r�.::,'k� ����'dr!s�ey� o.��.����: : : : :  : : : : : : : ��:�i 
ness of the parts or from the uneqnal expansion or con- wall. The wide space and double wall will be very effect· 
traction of the metals. Either section of the fastening ive for insulation, if the lUling can be properly packed 

Bicycle wheel. G. R. Odean . . . . . . . . . . . . . . . . . . . . . . . . . .  594.211 Bicycles, extensible pedal lever for, E. B. & G. E. B. Welles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  094.1»7 
is adjustable on the other, not only enabling the fasten- so as to stay in place. The trouble with such filling is 
ing to be adjusted for non-uniformity of t,he post, bnt its disposition to settte and pack, leaving open spaces. 

Boat. collapsible life. W. �'. Foord . . . . . . . . . . . . . . . . . .  594,239 Boiler heater. stand. F. V. Winters . . . . . . . . . . . . . . . . . 594.166 Boiler safety plug. steam. C. J. Cole . . . . . . . . . . . . . . . .  5.J.l.2;30 
also to change the position of the side rail if desired. The cost of either method of insulation is, we think. 

greater than the double wall with narrow clear air space, 
LAMP BURNER. - George A. Bodee, with a lining of asphalt paper on the inner surface, with 

i�Ui�1EI�t\ �l�a����at�f��h��:p�g �ie���s6Bi: 59(,044 
1<'. G. Gauntt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.001 Book. check. E. S. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594.089 Book rest, automatic rotating, W. E. (l·uller . . . . . . .  594.151 

New York City. To facilitate lighting the wick of a IIINTS TO CORRESPONDENTS. 1� inch fnrring and latb and plaster. This constitutes Book. separable. �'. H. Gilson . . . . . . . . . . . . . . . . . . . . . . .. 594,203 Boot or shoe lining. W. Sutcll!fe . . . . . . . . . . . . . . . . . . . .  594,29'J 
lamp without baving to remove the chimney. this inven- Names and Address mnst accompanv all letters a douhle air space with an airtight barrier. 
tion provides a burner in which the section of the or no attention will be paid thereto. Trus i. for OUI 

Bottle. S. ll'. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'>93.999 Bottle. A. A. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.242 
burner on which the bottom of the chimney rests is information and not for pnblication. (7256) O. T. writes : I have a cast i n g  

formed with a horlzontally.swin.nng portion, which may References to former articles or answers should for a dynamo, a sketch of which I inclO!le. Could you 
Bottle. non-rellllable. E. A. Foster. .. . . . . . . . . . . . . 1'>94.(173 Bottle. non-retillable. H. Hayes . . . . . . . . . . . . . . . . . . . . . 594.011 Bottle. non-retillable. G. W. Maytham . . . . . . . . . . . . .  594.116 

'" give date of paper aud pa� or number of question. 
be swung down when the match is to be applied to the Inq uh·le.. not auswered ill reasonable time should 
wick, a spring holding the swinging section in closed be repeated ; correspondents will bear in mind that some auswers . require not a little research, and, 

Bottle. non-refillable. D. &; J. E. O·Donnell . . . . . . . .  594.274 Bottle. non-retillable. G. TurrelL . . . . . . . . . . . . . . . . . . .  594.301 Bottles, construction of non-refillable, C. H. Newbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.270 
position. though we endeavor to reply to all either by lettel 

or in this department. each must take his turn. 
BUfue:: ���:�sto,Jmrc::Sf'u�:��1t�0!d�:��:� 

Bow Instrument bridge. M. W. White . . . . . . . . . . . . . .  594.129 Brazing apparatus. J. C. Dupee . . . . . . . . . . . . . . . . . . . . . . 594.345 
��l���t��rt�,P��SJ�iWa:h.I.�: .������: : :  .. .. ', : : : : : :  .... �'I� 

Designs. Buckle. C. F. Nicholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.271 
P ' T F d '  k K' 1 houses mannfacturing or carrying the same. LUMBER S RAP. - re rIC Irc l' Speelal Written I nformation on matters 01 

Buckle. Wright &; McClure . . . . . . . . . . . . . . . . . . . . . . . . . .  594.308 Burglar alarm. automatic electric, J. W. Baugh-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594:,192 ner, Brooklyn, N. Y. The body of this trap is tapering, personal rather than general interest cannot be 
being WIdest at the top and finished off ut the bottom expected withont remuneration. I � .  

Burner. See gas burner, Lamp burner. Petro-leum burner. 
Scientific American Supplements referred with the usual cap, the leading feature of the design to may be had at the olllce. Pnce 10 cents each. 

conEisting in the shape of the body. Book8 referred to promptly snpplied on receipt of 
� ..., I 

Bnshing. sheave roller. A. J. Q. Knowlton . . . . . . . . . 594.ilrII' Butter, preserving, A. Nimmo . . . . . . . . . . . . . . .  _ . . . .  , .  5949272 Cabinet, clothing, L. Blumenkranz . . .  _ • • •  _ • • . . . . . . • .  594,226 
NOTE.-Copies of any of the above patents will be 

furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and d�te 
of this paper. 

NEW BOOKS, ETC. 

UNITED STATES GEOLOGICAL SURVEY 
REPORTS . Mineral Resources, Me­
tallic Prod ucts and Coal. Charles D. 
Walcott, Director. David T. Day, 
Chief bf Division. Washington : Gov­
ernment Printing Office. . 

In acknowledging receipt of vols. xxvi, xxvii, xxviii, 
the Director's Report, the volume on Economic Geology 
and Hydrography,and two volumes on Mineral Resources, 
of this splendid series of works published by the gov­
ernment, we cannot refrain from expressing, as we have 
heretofore done repeatedly. our high appreciation of the 
thorough and painstaking manner in which the work is 
carried on, and the skill and technical know ledge dis . 
played, as well as our admiration of the luxurious volumes 
themselves, with their haudsome print, wide margins and 
wealth of beautiful illustrations. The division of Mineral 
Resources, etc., under the cbarge of Mr. Day, now occu­
pIes two handsome quarto volumes, instead of the single 
octavo volnme required annually previous to 1894, and it 
is not too much to say that from no other sonrce can so 
much information be obtained on this great subject as 
from this series of volumes, commencer! in 1883. the last 
two volumes covering the year 1R95. The great scope of 
the work is realized when it is remembered that it in­
cludes metals, fuels, structural materials, abrasives, 
chemical materials, pigments, etc., while under � .. miscel­
laneous " are classified preciouB 8tone8, mica, asphaltum, 
asbestos, mineral waters, etc , the principal treatment in 
each of the more' important subjects being !>y recognized 
high authorities in each department. For instance, iron 
ores are written about by John Birkinbine; the iron and 
steel industries by James M. Swank; copper, lead and 
zinc by Charles Kirchhoff; petroleum, coke, natural gas, 
aud manganese by Joseph D. Weeks; coal, abrasives, etc. 
by Edward W. Parker; stone by William C. Day; ce­
ment by Spencer B. Newberry; precious stones by 
Geor!:e l". Kunz ; and mIneraI waters by Albert C. Peale. 
The distribntion, availability and product, in these sev­
eral lines of the country's resonrces, together with the 
varyi ng causes most generally affecting the demand. are 
set forth in these volumes from an independent stand­
point, quite unaffected by the Intereilts of dealers or pro­
moters. which gives especial value to the fignres and ex­
planations. 
CARBIDE OF CALCIUM AND ACETYLENE. 

Paris, France : J. B. Balliere et Fils. 
This book is an enlargement of a senes of popular lec­

tnres on acetylene by M. Jules Lefevre, of the University 
of Nantes. As a resume of the experiments whiCh have 
been tried with this gas and of its practical applicatious. 
it is quite complete. The opening chapters describe the 
various electrical furnaces used in the manufacture of 
calcium carbide, the different factories where it is made, 
etc. ;  while the latter part of the book is given up to the 
properties .of acetylene in both the lIquid and gaseous 
states, its employment for lighting and as a motive 
power, and its probable use in the future. The author 
does not think it will supplant Ordinary lighting gas en­
tirely, but that its general vogue will be between that of 
this gas and of the electric light. Owing to the ease and 
safety with which the gas may now be produced, as well 
as to the small expense. it will in time be used considera­
bly for lighting small buildings where an isolated plant 
mnst be used. 

price. 
Minerai .. sent tor examination should be distinctly 

marked or labeled. 
i Cables into underground conduits, apparntus for feeding. W. H. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . 594.020 Cake turner, pan. J. Heberling . . . . . . . . . . . . . . . . . . . . . .  5m,:n5 Camera, kinetographic, N. Nelson . . . . . . . . . . . . . . . . . .  594,004 Camera. photographic. O'Leary &; Kull . . . . . . . . . . . . .  594.120 Can. See Oil can. 

(7250) O. S. write:;. : I h ave a R n hm korff Can opener. C. W. Haight . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.(179 
COI'I for one-half I'nch J'ump spark, made by the Varlev , tell me what sizes aud how much wire I should use for Can or jar closnre. W. H. Burnett . . . . . . . . . . . . . . . . .  594.130 

h t d fi. ld f Cancelin¥ machine, stamp, If. E. Martin . . . . . . . . . . .  W(,029 
Duplex Magnet Company. !. What battery, of the ligbt- I t .e �ma ure an e s or a 50 or 52 volt current (shunt Can�:::'�\��d�aB.'§.i��g;:..�.���.��.��.t.t.��:�����:� 594.354 est weight aud least bulk will give the best spark thm I wmdmg) and h?w many amperes .could I ,:;et from &ame; C · C 
coil is good for ? A The kind of hattery to be used also speed reqnIred� Can yon gIve any mformation in C�� ����n,'fg��.u��·'if,;rtie�·. ���.�I.I.��:��.::::::::::: g;j!:!m 
with your coil depeilds on the work it is to do If it is re!(ard to windmg of armatnre, as number of sectious . 8!� ����!I,:I�n �dp.�:ir{�,;y·:G:w: ii'e,;Bie;.·::.:·::. : �:� 
to be nsed for lighting gas, three to four Lecla�che cells and turn� on same? A. On the field wind 400 turns of Car. freight. L. C. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . . ii9�.022 

onght to work it. If you want it Cor more frequent nse, No. 24 wIre: B. & S., � turns. on each side: Make the 8!�r�::� h::g �'li'!il �o!\;�::.��oii · ·ti;.iiy: · ·A.· ·ii: 594.100 
the battery should be of the bichromate sort., and two to armature WIth 16 sectIOns. Wmd 20 turns ill each sec- Loebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594.027 

tion No 12 B & S Carriage attachment. baby. J. yehle . . . . . . . . . . . . . . .. 594.311 
three cells are sulllcient. 2. 'rhe condenser ought to be - . . . 

. . • Carriage. motor. R. E. Olds . . . . . . . . . . . . . . . . . . . . . . . . . .  594.338 
of what square feet surface ? In measuring the surface (7257) E. S. H.,  IlImolfl, WrItes : 1 . What 8::�e;.el'>�PIi':"c�t: .�:.?:.���.� : : : . : : : : : : : : : : : : : : : : : : : : : :  ��:� 
of a condenser, will the ends be counted or only the tin- is your opinion or that of experts regarding the nse of Casting composite or other car wheels. E. R. Rob-
foil between the oiled paper ? A. If your coil is a castor oil in a locomotive boiler ? The water depOSIts a castf���,;ciiine: ingot: J: iiiingworiii::::::::::::: �:� 
Ruhmkorff coil. you will find the condenser in the box very salty substance wherever a leak appears aud foams Cement. C. F. Lawton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'>9(.113 
under the coil. The tinCoil for a condenser is measured very badly; the use of the oil, however, effectually calms 8�::�;.,b���::'ia�iu�:�}bfc��ie: 'ii: ii·arrini{ioii:.: �M:Ull 
only between the paralllned paper. The ends which the foamin!: or priming, for it is probably more priming, 8����' ;::;'t�cioi.'·G���sBeej,e:::: ·: : :::::::::::::::: Zlll:� project have little effect. Condensers vary greatly in as great quantities of water were carried over with the Chimney top draft regulator. B. B. Lewis . . . . . . . . . .  594.257 
size. If you need to make a condenser for your coil, s�eam; so the engine could not be hurried at all. Is it 8���: :n.'i�p��ff::��: .�: .:.·.�������.�·:::::::::::.: 
you will probably require sixty .heets of tinfoil 5X7  lIkely to generate a dangerous gas ? The water eats the Circuit controller. automatic. C. W. Price . . . . . . . .  . 
inches. 3 . Would it be possible to get sparks at various iron very fast. Will the oil prevent that ? It is used 8lt,��rob:�tt:::.::��:;�c�/3b,!l!'r�sT ?j?F�������� 
points from one coil by having different return wires about. a teaspoonful every day. A. Castor oil in boilers 8�';,'k� �i�'l:'i ':nJ\�ir���d ·,;iop · ;.iid· :,;.iisie; c: F: 594.309 and breaking circuits in the return wire ? A. Yes; in prodnces an effect similar to that of other ve!«'table oils, Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.161. 594.162 
u8ing a sparking coil for gas lighting this is the way it is in gathering the lime and magnesia salts into cakes or Cocks. valves. etc. lock for stoP. Cline &; Farrell . .  594.229 
done. The gas pipe answers for the return wire. I nodules. It may answe the purpose for which it is used, 8gfi;��J-c���.:l,�'E.i�¥.:��:�sf�i�:.����.i��: : :  : ':.: �ltl:M:! 

(7251) W M . w ' n  k ' dl 'I if applied in very small qnantities. We advise, if oil is Comb. See Currycomb. Self cleaning camb. 
. ' . ' 8�yS . . 1  you III Y nsed a t  all, that the cheaper mineral oil, a s  kerosene, is 2g:::��D��i������n:'mfcht�:.ehYdriiuiic; ·E: ·A:W: 594.208 gIve me some InformatIOn regardIng a formula for a f bl Th '1 ' h il d t d J e!ferles 594 019 

black dip for brass in which ammonia and co r are ' pre era e. e m  In 0 ers oes no generate a anger- Corset. A. M: ii:ing: : : : : : : : : : : : : : : : : : : : : : : : : : : :::::: : : : 1>94:117 
sed . . . .  ppe I ous gas, unlesa. owing to low water, some part of the tubes Corset. E. A. & R. A. Warren . . . . . . . . . . . . . . . . . . . . . . . .  594.1s( u ? We �ave an aCId dIp whICh IS used f�r this pnr- or shell is subjected to a heat that will generate a gas by Cotton compressor. A. T. Snodgrass . . . . . . . . . . . . . . . .  594.125 

�se, bnt.belleve t�le other would be m.ore deSIrable. A . decomposin!: the oil. The oil will partially nentralize 
cOuJ'���� .�� ... .  ���� . . ���.� •. ���:: ?'.�o�.���.�. �.�b: 594. DIssolve m 4% flUId ounces of ammoma '4 ounce of cop- ! any acid J't ' th te Th te f d' t . t Cradle. folding. H. H. Homer . . . . . . . . . . . . . . . . . . . . . . . 594. 

per carbonate stirring c ta tl h'I d' I '  Add qU8 1 y lD e wa r. e wa r o  yonI' ls ne Crane, traveling, S. T. Wellman et al . . . . . . . . . . . . . .  . 
. ' on� n y w I e ISSO vmg. contains sulphate of lime and magnesia, aud the separa- Crochet hook or needle. P. A. Skriver . . . . . . . . . . . . .  594, 

�.pmt Of. wat�r. The article sh?nld be suspended in tion of the sulphur in the form of sulphuric acid and its Cue tip fastener. N. B. Wilder . . . . . . . . . . . . . . . . . . . . . .  594. 
thIS solntlOn by brass or copper WlreE for a short time. ti th ' . b bl f h . • 8�ffi��\��:'ct'r!: �.uf;:'vi.::::::::::::::::::::::::: : :  �::g� ac on on e tron, 18 pro u. y cause 0 t e eatmg away Current systems, regulation of alternating, C. P. 

(7252) A. A. U. writes : I ha\'e the of the iron. For thIS, we advise use of caustic or sal Steinmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.144 
eight light dynamo and a motor of about the same size. Boda in small quantities, instead of the oil. 2. Again, 8�����g:::gJ :: ii. ¥��b;':ugii: :  : : : : . : : : : : .  : : : : ; : : : : : : �t:!Jfs 
Its field is wound with No. 18 wire, 20 pounds, and the what would be the highest speed practicable to rnn a CuspIdor. M. C. Merker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5\14.117 
armatnre with No. 16, two layers, 2 pounds. The dyna- SImple plnnger pump 3� inches diameter, maximnm g��,:�s. ��:n�}��rf���'W. ii�r/�h�����": . . . . . . . . . . . . 593.997 
mo and motor are about 100 feet apart on a No. 8 copper I stroke 2 inches, pumping a light engine oil at from zero Desk standard. school. W. C. HOOd . . . . . . . . . . . . . . . . .  594.084 
wire circnit. 'rhe dynamo has No. 12 on the field and is to 500 or 800 pounds pressure? Also best style valve to Bri�c�:�lgc�:�'r:;':a���m�g�ie�ivett . . . . . . . . . . .  594.285 
connected in series. How much resistance ought I to I use. A. For the short stroke pump at high pressure, 75 Dish cleaner. A. Insinger . . . .  .- . . . . . . . . . . . . . .  - . . . . . . .  594.137 
have to start my motor with ? I intend to use the I strokes per minute is allowable. Poppet valves are in Egg� fr�;��i�g�������t:�ii�:::::.:.:::::::: m:� 
motor to rnn a lathe. A. A re"istanc� of about 15 ohms ' general use and are the best for high pressnres. Doubletree. D. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594.263 w\ll be required. It should be put in series with the' 1 (7258) J R D write • 1 G' f I- Drawing knife, combination. J. M. Posey . . . . . . . . . .  594,279 
field of the motor. Rnn the wire from the dynamo I • • •  8 . . 1 ve orm 11 a Drier for semilluid material. J. Hundhausen . . . . . .  594,085 , of solution used in makin« solder adhere to copper vire Drill socket. J. D. Cox. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.330 
through the resistance, to field, to arm"ture, and thence I . .  . 

� • ' Drip trough. J . W. Merry . . . . . . . . . . . . . . . . . . . . . . . . . .  5\14.262 
back to dynamo. : when makmg Jomts. A. To a sulllClent quantity of hy- Dye. blue-red tetrazo. Rudolph &; Herbabny . . . . . .  594.123 

(72 H . . i drochloric (muriatic) acid. add zinc in small pieces, so E��: �\���.S��f��·V1fd�: .:.i.���:.: ::::::::::::::::::.: ��:l� 53) . R. K. writes : PE'rm lt me to · long as it will dissolve. The resulting liquid is zinc Dye, thiazin, H. R. Vidal . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.1(17 
ask for info:mation regarding the famous eight light dy- i chloride. and is used for soldering tin, copper, lead and �r��t:.fgb�t��r'i�B.<g. �ml'.1;:,'!'.��� : :  : : : : : :  : : : : : : : : :  g1l1:M� 
n.mo descnbed m the SUPPLEMENT qUIte a long whUe bra.s. 2. Can an electik motor (costing about $1) be Electric cable, J. D. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.217 
ago. Made the machine exactly as described in your J wired so as to run reversible? If so, how can this be ������:� �i'it��c�WG-c�' :.r���f1iiam8·::::::::::: : :  :: : ��:� 
paper. bnt now want to use it as a motor on a 110 volt done � A. 'rhe motor will turn in the opposite direction Elevator or traveling cars. means for regulating 
circuit. 1 . What size wire shall I use on a new armature ! if the direction of the current in the armatnre circuit is En,?£�r:},\�¥r��zl;"g .r,;-di�::;;ent: · X: Ii: ' Reeder: :.: �:� 
core of Same size, and how shall I �rraHge the field cir- reversed. In so simple a motor nm bv a battery any re- Engines. balancing of steam or like motive power. 
cuits � A . For 110 volts wmd your new armature " ith veroing swItch will answer your purpose. E E'l o. SC�liirE 'i ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No. 2i A. W. G. wire, 25 turns in �;:tch of the 24 coils. '1 ' C S 

. E���lgg�: W. McJagl�: : : : : : : : : : : : : : : : : : : : : : : : : : : :·:.: 
The same field can be used whh an external resistance (7259) A .  . . s�ys : 1 . Please gi ve th e W!��J�y.!':.:�f������: � .

.
. ���.�: .�·.�����I.b��.� .. : : : :  �'.� 

of 750 ohms. 2. Conld I not nse It as It is by putting lamps ' full formula for the pnnting-out plantinotype process. Feed, automatic boiler. C. ]<'. Murray . . . . . . . . . . . . . . .  594.210 
in circuit with it ? A. The maChme can be run withont I The SUPPLEME�T, No. �139, gives the following: �����·!a�i!\���:rX:i.;weil::::::::.;:::::::::::::::. �t:�� 
rewmding by using an external resistance eithe f I Chloroplatlmte solution. . . . .  . .  . . . . . . . .  1 16 mm. Fence machine. wire. C. E. Warner . . . . . . . . . . . . . . . . . 594.128 
I '  

' r 0 Iron 120 " Fence. WIre, G. D. Lockwood . . . . . . . . . . . . . . . . . . . . . . . .  594,207 amps or ,ure, equal to or a lIttle more than that of the . . . . . .  . . . . . . . .  . . .  . . . .  �·Ilter. water, H. �'. RIsch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.100 
machme itself. A resIstance !>ox is more convement Gum arabIC. . . . . . .  . . . .  . . . . .  . .  . . . .  116 �:l lter. water. J .  L. Shiring . . . . . . . . . . . . . . . . . . . . . . . . . . . .594,182 
than a lam' p  Tesl'stance I but does not .tate the amount of the 10 pCI' cent solution I F,lre escape, C. J. Beebe. : . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,318 

Ii Ire e�CH.ve. M. S. LodewlCk . . . . . . . . . . . . . . . . . . . . . . . . .  5U4,259 of Bodio-chlorlde of platmum to add to the above. A. F'lre kl fld ler. E Lane . . .  . . . . . . . . . . . . . . . . . . . . . . . .  5!l4.0U 
(7254) P. C. S. writes : I am making' au Add about 10 minims to begIn WIth of last named solu- t:l��J�I�

t��:�!;�J�I't ia:;or.�.l.l�.�: : : : : : : : : : : : : : : : : :  �:� mduction COIl with a core 1 %  in. m diameteJ' and 15 in. tion, and increase amount until the requiSIte brillIancy IS Flue cleaner, H. F. Wemland . . . . . . . . . . . . . . . . . . . . . . .. 594.221 
long. The primary wire \\ ill carry about 8 to 10 amperes obtained. 2. Can the cbloro-platinite of potash and I �l�rd���';.'n�'}�refd'J'i��fi';;:'JiJ�ve�e�ri:�r '.,;;,;.,;: 594.081 
anti the insulation is tested to 2,000 volts. It bas aoout the sodio chloride of platinum be obtained from the tion of movement of. O. Carpenter. . . . . . .  . .  . . .  594.323 
100 turns, aud is run from an alternating current dynamo. photo s\Qck dealers f A. New York dealers can supply FOdvde"i. .��l.l. �.���.���� . �:.l����,,:. ��.l�����.� .��l.: 594.250 
The secondary Is about 12 lb. of No. 112, well insulated·. you. (Continued on page 366) 

© 1897 SCIENTIFIC AMERICAN, INC.



ORDINARY RATES. 

Inside Pall'e, each insertion. - '71i cents a line 
Back Pall'e. each insertion, - - $1.00 a line 

IT For some cltu!Bes of Advertisements, Special and 
Higher rates are reqmred. 

Tbe above are charge. per agate line-about eigbt 
words per line. This notice shows the width of the l ine. 
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CATALOG UES­
A-Wood-working Machinery. B-Lathes, etc. 

SElIECA FALLS :MFG. COMPAlIY. 
695 Water St., Seneca Falls. N. Y. 

L· c, W E R  & F O O T  I SHAPERS . P L A N E R S  D R I L LS 
AT H E S.  �:rfr�r-;.lpr,��P 2�Tr:LIJ�ul9�t� 

..> E.BA5TIAN L AT H E.  C O  120 C U LVERT ST C INC INNAT I .  O .  

Boys ' MHn ' .. Strikfr:;:'�
e
J�r." By Mal'} Complete and Tbor-o 0 ou"h Instruction 

ADVANCE YOURSELVES. 
I M PROVE YOUR CONDITION. 

H E  H O M E  SCHOOLS OF 
Mechanical , E lectrical ,  Steam , CIv­

i l ,  and Sanitary Engineeri ng , 
Architecture, Metal Work-

Ing.  Pattern Maki ng.  
To encourage Y')U to start now, we furnish $11 mechanical drawing out­
Ot free. Small Fees. Advance or 
m:";��&r;':;e S:��ci����:;::l��l:r 
III ��,'ts ���rls.::.����\: ���?��St. 

F. W. EWALD, Gen. Mgr. 

The Era of Cheap 
Office Desks is closing. 
Good honestly built SMIl for Catalogue Desks are coming to the ana Discownts. 
front. We Make the Best. a:w- Ercport; BuB/iness a SpecialtJt/. Derby Desk Co 1 38 Portland Streett. 

Boston , 1 1 4 Nassau Street, New York 

H A V E  T H E  L ATEST I M P ROVE M E N TS. 
No machine shop can be tboroughly up-to-date unless _It bas the most 

modern per ... 
fected tools. . 

For instance. 
the 

A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  

�y!�y 
n
�grJ'i'h�

O
!I��;���o���r�w,� ���'t.'l.'!,

n
�h�

b
���':i 

011' both the sleeve and sbank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip-
g
�e
l�g'h'l

t
w'!;\t�t

e
2ri'.r

I
.J::'���lfO�� 

AshIer Holders are 
WALWORTlf MFG.  CO . ,  20 O l iver St. ,  Boston,  Mass. 

ARMSTRONI'S P I P E  T H R EAD I N I  

J t itutif i t �mtritJuo 
��ft �r��e".!.

a
h.

J
i

F
Et�:�: : : : : : :  : : : : : : : : : : : : : : : : : : ::: �gi� Fruit press. M. M. Appleman . . . . . . . . . . . . . . • . . . . . . . . .  594,189 

Furnace. See Lime burning furnace. Metal-
lurgical furnace. 

.·
ur

:��
c
:rr t�%I��r,vJ'te:;lei.������.

s . .  �?:. �.���
l
.�: 594,U� 

Garment supporter, J. J. D08sert . . . . . . . . . . . . . . . . . . . 594,132 
a�n:.���:�,Pf�:.eli. �e��r:�r:.ii : : :  .' : : .' . : : .'  : : : .'  .' : :  .' .'  gt:g:r 
Gas generator, acetylene. O. S. Hellwig . . . . . . . . . . . .  594.175 
G

a.sf�:' �.
e
;(.

o
���r:tb:r���

i
.���: . .  

r
.���

l
.����� . .  ��:.i�.� 594,042 

&:��. :Ji:::�'b�'f' Tr"dweil·:::.·. '::. '. '::. ':::::::::.'. ::: �:lm 
Generator. See Gas generator. Steam genera-tor. 
Glass. See lIledlcine glass. 
Glass blowing machine. Colburn & Owens . . . . . . . • 594:,343 
Gold extracting machine. placer, W. M. Strong . . .  594,041 
g�lgd'f�h.:;rh��':ft�

I
�:';8����: ::::::::: ::::::: ::: : �:� 
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�:�Jre�
r, 

S.\':I'i
r
' 1fi';:;.H��ti>eta;'habie haii,ii,,: . . .  594.oru 

Harvester, corn�. H. Gorton . . . . . . . . . . . . . . . . . . . . . .  594-,246 H<!ad cooler, H. D. Mears . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,209 
Heat regulating apparatus, (;. L . •  ·ortier . . . . . . . . . . 594.346 
Heater. See Boiler beater. · . 
Heating apparatus, multitubular aIr, S. C. David. son. . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 59.'1,989 
Heel, boot or shoe, J. F. Warner . . . . . . . . . . . . . . . . . . . . 594,1� 
Heels, machine for making spring, E. S. Mansell . . 594,115 
Hoof pad, pneumatic rubber, J. Hennessy . . . . . . . . . 094,080 Hook. See Crochet hook. ��g�I,;I' !il .. �g::,��g��rei: wi .... oii &·ii';; .. Ii : : : : : : : : :  �:� 
Horse :fetacber. J. A. Donaldson . . . . . . . . . . . . . . . . . . . 594.334 
Horse rake, U. Hlmel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,083 Indicator. See Ra·ilway indicator . 
inbaler. G. B. Underwood . . . . . . . . . . . . . . . . . . . . . . . . . .. 594.302 
f�::�t :;;:::::w�g.nl. C&:rf����'. ::" .  �:. ������: : : gfil:� insulator, section. J. H. Holl'man . . . . . . . . . . . . . . . . . . . 594,155 
Kitchen tllble. R. J. Hentze . . . . . . . . . . . . . . . . . . . . . . . . . .  594.252 
Knife. See Drawing knife. 
Knife castin� and making same, T. Coldwell . . . . . .  594,170 
Knitted fabrIC. S. D. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . 594,158 
KnittIng machine. �'. H. Moon . . . . . . . . . . . . . . . . . . . . . . 594:.353 

can be turned out hy tba 
hest of tools 

T H E  R IVETT LATHE 
With slottln" attachment. i By Its aId tbe smallest 
wheel may_ he key-seated In from 40 seconds to 2 

minutes. lathe In the world. 
FAN E U I L  WATCH TOOL CO. ,  Bosto n, Mass., U. S. A. 

BERLINER TRANSMITTER PATENTS. 
-A fnli text of tbe decision of the Snpreme C<>urt. 
SCIENTIFIC AMERICAN SUPPLEMENT. 1 1 1 '7,  1 1 1 �. 
Price 10 cents each. For sale by Mnnn & Co. aud all 
newsdealers. 

GATES ROCK a 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Ave., Chicago. 

Ey�l�t matbin�$. 
We can furnish the Latest improved lIlyeiet Machines 

���c':l�tl�s�
ho

� :
y
::�I:�%,:Wg��1 :It'it�sl�fr! 

of Special Wireworking Macbi&ery. 
IT Send for Circular. 

B LA K E  & J O H N S O N ,  Knitting machine, circular, Branson & Davis . . . . . 594,002 
t:��

r
bl�ycte,��fl��'&;-iio;"tJi: : : : : : : : : : : : : : : : : : : : : : ��:� P . O . Box 7 ,  W ATERBURY,  C ON N . , U .  S. A .  

Lamp bracket o r  holder. G .  A .  Colton . . . . . . . . . . . . . .  593,\l85 
Th V Lamp burner, J. Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,007 e an Lamp handle. J. B. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,095 Norman 

Bench Lathe. 

• • 
t::::g :fe����;,n��ril.t�3�n;l8.�.���� : : : : ·  .. . . ... : : : : :  �:W Universal Lamps, manufacture of mantles or incandescing 

bodies for incandescent gas, J. }4'. Duke . . . . . . . .  593.991 Land roller, J. A. �·isher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,208 Last, W. }'irman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.1H 
Lasting machine, A. F. PrestoIl . . . . . . . . . . . . . . . . . . . . . 594:,179 Lasting tool, band . i. Frechette . . . . . . . . . . . . . . . . . . . . . 594,241 LathIng, die for making metalliC, Duncan & }'or-

dyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .  &14,172 
Lighting and heating by means of hydrocarbons, 

.. pparatus for, J. A. Rambaud . . . . . . . . . . . . . . . . . . . 594,282 
Lime burning furnace, I. W. Deering . . . . . . . . . . . . . .  594,332 
Lock. See Combination lock. 
Loom shuttle guard, J.I. Scolltietti . . . . . . . . . . . . . . . . . . . 594,038 
Loom warp stop motion, M. J. Bigelow; . . . . . . . . . . .  5�,341 
tgg: ::�g :�� :�Ug�: rJ.·g�:t'h��p: : : : : : : : : : :  �:� 
Loom warp stop motion, O. Piper . . . . . . . . . . . . . . . . . . . 594,213 Lubricating device for revolving bodies, J. Stod-dard. . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,183 
Lung testing apparatus, H. A. Koehler . . . . . . . . . . . .  594.351 
Machines. compound harmonic movement for, E. 

J. McClellan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,032 
Match safe and Cigar cutter, combined, H. 1\ Mohr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,031 
Matches, manufacture of, G. �'irscbing . . . . . . . . . . . .  594,133 
Measuring and dispensing apparatus, C. W. 

Cramer. . . . .  . .  . . . .  . . . . . .  . . .  . . .  . . . . .  . . . . . . . . . . . . . . . .  594,196 Medicine glass, J. M. Jenkins . . . . . . . . . . . .  , . . . . . . . . . . .  59Vl87 
Metal crimping tool, P. W. Berridge . . . . . . . . . . . . . . . . 594:,225 
Metal planing machine. W. H. Chappell . . . . . . . . . . . . 594.065 
M

e
�

l ��;�n����.i�� .���.����£���� �.��.,���i.����l.�,. 594,149 
Metals and ores, apparatus fOi" electrically heat-in�, G . . D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.961 
�:�:�.

ur
l!�a�!����i� !ef�r�

auth . . . . . . . . .  5"",111, 594,112 
Mill. See Grinding null. 
���M�n�arii����n�oX: �c�ey�'.�r�:.t.� : : : : : : : : : : : : : :  �:� Mosquito screen, J. 1.1. Crudup . . . . . . . . . . . . . . . . . . . . .  594.1TI Motion, means for converting, A. B. Perine . . . . . . . 094,276 Motive power system and apparatuB, hot water 
Mo:��.r�:e �ie�rJ'���o��" " " " " " " " " " " " ' " 594,185 

... !!i ":'�::'&:�':\:fJ::::= 
Grinder In one tool. 'l'be 

� 
�. best tool made for all kinds 

. , . . of small work. Made by . 
_ Waltham Watch Tool CO. 

SPRINGFIELD, MASS. Pi"" Send jor Cata!oDue; 

MINERAL PRODU CT OF THE UNITED 
States In 1895-1896.-A valuable table, accompanied by 
statistics. SCIENTIFIC A MERICAN SUPPLEMENT 1 1 ]  II. 
PrIce 10 cents. F" r sale by M unn & Co. and all news­
dealers. Send for 1897 catalogue. 

T H E J .  B .W I LL IAM S  CO .. 
Ci LASTO N B U RY. C O N N .  

lO N IJ O '.  6 4  G P [AT R U SS E L L  ST W ( S D N l Y  1 6 1  C L A R [ N c [  5T 

ACETYLENE GAS AND CARBIDE OF Cu.lcium.-A I I  about the new tIlumlnnnt, its qunl i t i eR. 
chemi.stry, pressure of Jiquefaction, its probable future. 
exper Iments performed with it. A most va.luable serit's 
of art i Cles, J.! i v inll in complete form the particu lars of 
this subject. A pparatus tor makinR' the /las. Contained 
in SCI ENTI FIC AMERICA N SUPPLEM ENT, Nos. 9!t�. 1 00� 1 00'7. 1 0 1 �, 1 0 1 �  1 01 � 1 0 1 6. 1 0��. l Oa ;,  and 1 03�. 'l'he most recent apparatus of s im­
ple and more elaborate type described and illuFlt.rnted 
in speCial acety lene Supplement No. 1 0:;' 1'. Price 10 
cents e8ch. '1'0 be had at this office and from al l newt;. doalers. 

DRILLING . MACHINERl 
MANUFAC TURED BV 

WILLIAMS BRO"'HERA� 
ITHACA. N.V. 

MOUNTED OR ON SILLS;FQR 
DEEP Oft SHAu.oW WUL5, WIDt 
5TfAM OR HORSE POWER 

�'&DlIII£liS W���;��J�:t.:y; 
-ANJ) -

CUTTl N G.OFF MACH I N ES 
Mot�s.'r�ir�I�� . .  ��.���� . . �?� . .  ������.����� ?�r��.n�: 5!l4.150 Mower, lawn. Curtis & Atwater . . . . . . . . . . . . . . . . . . . . .  594:,067 D ISCO U NTS Lowest Cash Discounts allow­

ed on Archttectural� Scientific 
Electrical. Mechanical. Industrial and Technical 
Books. pr ()atalogue and Discount Sheet Free. 

WILLIAM T. COMSTOCK, 23 W .. rren �t .• New York. 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water. Gas. and Steam Flt-

�� b���:'I�to�l;i��s 
unwersaUll ackm<>wled4ed to be 
THE BEST. prSendforcatalog. THE ARMSTRONG MFG.  CO. 

Bridll'eport, Conn. 

"Queen" Builder's Transit 
$ 1 00 

I MPROVED TRANSITS AND LEVElS 
Graduated entirely on our large dlvld-
WfIr�ngl�rSiln�t

l
�'t;;�e�n':.

o
��� 

veyinll and Drafllnll' Instruments and 
Materials. 220 p. IIIustrated Catalogne 
mailed free only If this ad. Is mentioned 

tl UEKN & CO.,  Inc., 
1 0 1 1 C hestnut St., Phil adelphia 

TRANSITS AND LEVELING INSTRUMENTS. 

Mowing machine. M. Kane. . . . . . . . . . . . . . . . . . . . . . . . . .  ,fJolI Music box, mechanical, P. Ehrlich . . . . . . . . . . . . . . . . . . Musical inBtrument fall board, F. W. Hed�eland . . NaiJ machine feed, wire, L. M. Baum. . . . . . . . . . . . . . . ro,m ���. 
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Nut cover for vebicles. bow, S. I.Ioyd . . . . . . . . . . . . . .  59�.026 � A E I I  H ·  . � Nut lock, J. A, Gscbwender . . . . . . . . . . . . . . . . . . . . . . . . .. 594.153 ....... n xee ent oI lday G ift ' �Wc���kJ<ti�::��·. �.�·.·.·. ·::. ·. ·::. ·. · . . .  ·.·::.·.·:.�.::: . ... :::.: �:� � .� 
Ore converter, J. A. Dyblie . . . . . . . . . . . . . . . . . . . . . . . . . . 593,992 ,. 

� Ore separator. A. M. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . .  &14,287 \f • • • • • • •  Packinl.' rod, A. W. & A .  D .  Morris . . . . . . . . . . . . . . . . .  594,119 " 
�:g;t, *'h��<g JI.'t%mson. . . . .  . .  . .  . . . . . . . . . . . . . . . . . .  591,048 " 

�:&:� �gl�;'::;k�:.,:::��?1�'liI1i: �·.��.i�. �.� �I::::: �:�� � .�( M AG I e  )�. Pen, fountain. F. J. Prlbyl . .  . . . . . . . . . . . . . . . . . . . . . . . . .  :>94.008 � ___ _ • __ Pen, reBervoir, C. J. Renz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594:.284 Pencil sharpener, J. L. Love . . . . . . . . . . . . . . . . . . . . . . . .  594.1U I Petroleum burner, crude, F. C. Bates . . . . . . . . . . . . . .  594,317 Piano action. A. 'J.'. Straucb . . . . . . . . . . . . . . . . . . . . . . . . .  594,217 � Pianoforte, iroll frame, M. J. Christie . . . . . . . . . . . . . . 001:,325 Picker. See Fruit picker. Pin. See Hair pin. Pipe wrencb, J. J. Haldem .. n . . . . . . . . . . . . . . . . . . . . . . . . 594,348 

Stage Illusions and Scientific Diversions, Including Trick Photography. 

COMPILED AND EDITED BY ALBERT A. HOPKINS. 
Editor of tbe .. SclentiOc AmerIcan Cyclopedia of Rec.eipts, Note. and Queries," etc. 

NICKEL PLATED 
Planter. Scobee & Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,037 � ELECTRIC LEVELS Plow, gang, W. C. Matteson . . . . . . . . . . . . . . . . . . . . . . . . .  594,092 Plow seeder attacbment, gang, W. C. Matteson . . .  594.091 Pn������ . . �������� . .  ��.

p
��.����: . . �'. �: �. �'. �.��. 594,000 i S ECON D E D IT I O N  N O W  R EA D Y . 

Sizes, 2 and 3 Incbes. Prices, 25 and 00 cents. 
For Book on }  C. I" .  RICHA IC IJ l" O N  & S O N ,  
the Level. P. O. BOl< 9'l7, Athol, Mass., U. S. A. 

Pipe Thread ing Machines 
of Hlgbest Merit. 

COMBI NATION BENCH 
and PIPE VISES. 

Catalogne containing Inter­
estinl! information free. 

BIg nall  &. Keeler Mfg . Co. ,  
BOl< S.,  Edwardsville, Ill. 

FOR 
C U N S M ITHS, TOOL 

M A K ERS,  E X PERI­
M ENTA L AND  R EPA I R  
W O R K ,  ETC. 

Send for Illus. Cata!oD. 

.. j!�I!���t!!l� W. F. & l n o .  Barnes Co;  
1999 Ruby Street, 

ROCKFORD, ILL. 

CATALOGUES f"REE TO ANY AD D R E S S  ®r..fs ·r-���.9£l\..SI £� . .A. (i) -*-

Pocket. safety, H. S. Peters . . . . . . . . . . . . . . . . . . . . . . . . .  594.008 This unique work appeals to tbe professional and tbe amateur 
Powder and making same. blasting, �'. Muller et alike, and will prove a welcome addition to any library. The 
Pre:�:" S'ee 'j"ruii ·pr'; .. s .. . . . . . . . . . . . . . . . . . . . · . .  · · · · · . .. 594.268 il lusions are illustrntcd by thp highest nlass of engravings. 
f,�r��l�i s:;:;;

n
3�iivery ·;;le;,iiailisiii, 

. . ii."' :, C w: 594.297 G rea t attent ion is paid to tbe exposes of large and important 
Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.054. 594,055 r illUSions ; I he�e have been in manr cases furnished by the pres-

pri�\�'Ur.��s .�e�i •. t.����� .'��?������, . .  � .. �: ."!.: 594,05.1 � t

l

idl

be

'gitateurs themselves. Some of the most important tricks of 
Projectile, E. S. �'ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  094.199 " 10 ,rt Houdi n, Oautier de Kolt" . Heller, and Herrmann are Pumps. means for preventing shocks in. J. P. " explained. Conjuring is not IH'glccted, a selection of some of 
Rai��f::ile.;: ii,:o(iv"d: A: Hocii.i;iU .... ej.: . : : : : : : : : : :  �:m ,. tbe best known of some of these tricks baving been made. Fire Railway c .. ttle gmlfd. �'. C. Burnett . . . . . . . . . . . . . . . . 5!)4,148 \r eaters sword swall e s t 'l . 

t h d b' t I I  Ra!1way cattle guard. Z. Wiggs . . . . . . . . . . . . . . . . . . . . . 594,0.;0 • • - OW r .  " en 1'1 OqUlS S. S a owgrap IS s. a • HaIlway mdlcator, underground electriC, H. C. ' • come in for a share of attent ion, while the chapter on .. Mental • Reagan, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591.122 � Magic " describes simple means of performin" second-sight. � Railway signal. J. D. Taylor . . . . . . . . . . . . . . . . . . . . . . . .  594,3IiO � Railway signal and safety device. electric. K. Such entertn inments as cyclorama�, fireworks. et c., are ntea Kohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!)4,2.'X; � treate<l. and all well i I lustrute<l with original engravings. Auto. Railway spike. J. A. K Hinton . . . . . . . . . . . . . . . . . . . . . . 5n.t.253 Railway switch. A. �'. Hairigh . . . . . . . . . . . . . . . . . . . . . .  5nt,215 mata nnd curious toys are th" n <Ieseribed. � Railway tie plate. W. �'. Gould . . . . . . . . . . . . . . . . . . . . . .  594.24U 
It . k led rl Rake. See Horse rllke. ' l\ IS ae now ge by t he profession to be tbe Recording meter. separable. J. R. Crav .. th . . . . . . . .  59a.� � ST 0 RefrIgerator. F. E. Hanney . . . . . . . . . . . . . . . . . . . . . . . . . . 594,109 � AN ARD WORK ON MAGIC Rendering apparatus, E. Holthaus . . . . . . . . .  594,013, 5!11,014 � Resistance device. G. K. Cummings . . . . . . . . . . . . . . . .  59:i,988 Roentgen ray tube. 1. W. Howell . . . . . . . . . . . . . . . . . . . 594.156 l\ What the Lead ing Performers and M a g i cians vo lun. tarily say of the Book " Magic. " Roentgen ray tube, H. J •. Sayen . . . . . . . . . . .  , . . . . . . .  5�4,036 � 

Roentgen ray tubes. regulat.ing, M. P. Rice . . . . . . .  594.143 � 
� Roller. See Land roller. M. TREWEY, the �reat �'rench sbadowgrapbist. I part devoted to stage iIlusiOnsjas all the hest thin!," Rolling mill for manufacturing round barB, etc., says � H It is t� my mmd the most complete. artistic, in tha� line are accurately ana minutely describea. P. J. Delay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>94,:-J.1.'1 1\ preCH�e and 1I1structive treatise on the magic art 1 predICt a very large saie for the book ." Roofing, sbeet metal, J. J. KnowltOIl . . . . . . . . . . . . . . 5!J4.13.Q � that I have had the pleasure of reading fOl years. 
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n
�ri3 g�'ir\\�W:!a��:i � Sandpaperinp: machine, G. C. Bonniwell . . . . . . . . . . .  594,:120 J\ conjurers call science. amusante. .A valudble part of inlerest ing and valuable book I have ever read about Sash bolder. Davis & Cooper . . . . . . . . . . . . . . . . . . . . . . . .  594.iJ56 � the book is that relating to theater secrets." magic. �very page contains a little fortune for Sash. window, A. K. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . 594,215 � 1J E�ETT says : " I  cOllBlder it the best b!Jok ever :��0::1l0�:��i:6at t����gl���:�����::,il:1��� SaW

m
ill carriages. slab gage or indicator {�r'OO3G. n. 001 : p Iblt.bed �n the subjects Of Stage lIIusI�ns and derstood. Altogetber the book Is worth many hun. ass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. a.,.., , 5;-J't, I Scjenttft� 1?,lversions. No one should be without a dred dollars for its secrets. ( recommend it to both �:: ���Clt!llfe��C�i�:gi�g.�n� hrgr�t'ing: device: 594,312 ' � copy of It. professionals and amateurs." Frederickson f Jorgenson . . . . . . . . . . . . . . . . . . . . . .  594.000 Mrti 'X .. . r· Cj',A'j,LKIi says : " �'orf

tbe book I t.elf I CLIVET " rh M I Bl k " h ' t d f l\ Screen. See Insect screen. Mosquito screen. ! fgrnk
n
th��e Yj! se m��i;.�;.������urP��i��Of!8����I� his laUg'hi,�ie 8il:ou:tle�, sp��tua�s��\��s� etg.� � ���� t��

e
��!�l

li
:;.��f'c:·d�ct.l���ac·hirie for 594,3.)9 l\ in toe country t who wilJ not eventuallv secure a copy says : h It is certainly a fine work ." f. tumlng lock, P. B. Alexander . . . . . . . . . . . . . . . . . . . i).9I.:I'!l � of tbe book." . 

Mr. F. L. HIGGINS says : " It.  is a revelation. I " Seat, J. Reichert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  b94,{);{5 f. Mr. HARRY ROUCLERE, fantaisiBt arid mind cannot eat or Bleep. so carried away am I with it. l\ Self cle&ninll comb. W. L. Gibson . . . . . . . . . . . . . . . . . . [)94,002 .. reader, tlays :"' I am vt'rv much ple88ed with the work A fortune awaits me. It is a grand UP to date and � Separator. See Ore separator. l\ and consider it the be&£ thinJl of its killd ever issued. I beyonlt book. I a.m too taken up with it to write � Separlltor. W. C. Jenning" . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;!11.351l � In fact, It really tells too mucb. especially In the wore t�an a postal." Sewing machine attachment, J. W. Simouli . . . . . . . 5»4.291 � Sewing machine. buttonhole. J. Schwarz . . . . . . . . . . 5\14.:100 1)68 Palres. 420 Illustrations. Price by mail to any part of the world, $2.1)0. J\ Shadiu" and spacmg tool. J. W. Waite'· . . . . . . . . . .  59�. I!l6 IT An IUustmted Circular sent on apptwation, also owr 116 page Book OataWgu6. tI Ur��\�:��m��:E�£::.:?����{����:�·
:���I
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Th R 'd d Who wishes to beat 

• • • •  e .,apt an �:�j!:k°!v�:�� f���� Skillful fressman l:\�ntr1fi��' c��ft.!� ;�:�� to ���!���nhll INLHND rRIIHER 
to f ind suggestions and ideas, rules and styles t h at 
Lrillg success. Uneq u a led among trade pa pers for 
amount of original matter and typographic beauty. 
New cover designs each month, i n  colors, by lead­
ing poster artists. $2.00 pel' year, 20e. per month. 

T H E I N LA N D  P R I N T E R  CO.  
21 2 - 21 4  MON ROE S T  • •  C H I CAGO. 

Using Natura.! Gas. 
f 'oal Gas. Producer Gas, and Gasoline di­rect from the tank. 
1 to 4{) H. P . •  actual. 
The Sprinlffield Gas Engine Co. 
21 W. Wasbington St Springfield,. O. 

. .  W O LV E R I N E " 

GAS & GASOLI N E  ENGINES 
STATI ONARY AND MAR I N E .  

The '" Wolverine " is the only revers­ible marine gn.s engine on the market. It is the lig-htest engine for its power. Requires no licensed engineer. Ab­solutely safe. Manufactured by 
WOLVE R I N E  MOTOR WORKS.  

12 H u ro n  St . •  G rand Rapids.  M ich . 

in W8l"m or co1d weather. 1 to 50 horse power. 
P. F. Olds & Son Engine Works. Box418. Lansi ng , M ich . 

ThiS beats Wind, ::;team. or Horse Pow€r. We or1er the WEBSTER 2J1i actual borse power 
GAS E NGINE for $1 1i0. less 10� discount for cash. Built on interchangearle plan. Built of best material. Made in lots of leo theretore we can make the price. Box. ed for shioment, Vt'eiJlbt i40:l pounds. Made for Gas or Gasoi ine. lY' Write for Special Catalogue. 

W E BSTER M ' F ' G  CO . •  1074 West 15th Street. CHICAGO. 

HOISTIRG ERGIRES 
7fi!:.�irl�tx .f?E\�?ftl�r:E 
O I I J .  Botb Fricti0D and 
�a��� lJ:,i��ii;'r�� 1���1� 
ri es, nocks. etc. Great Savin5l" over steam. especially where wood. coal or water are scaroe. Send for catalog. Guaranteed fully. State .ize wanted. Address Weber . r 
(�R" Rod Gasoline En-
Irine (J o . ,  40'.t S. W. Boulevard, Kansas City, Mo. 

DY N A M OS 
FOR LIGHTING A N D  P LATING � Li'!�t. �:gj 

50 80 00  
70 95.00 
100 135.00 200 250.00 

MOTOR � 
J4 h.p . •  '2��J;:PN�2lIj.� b&, .�'J} b. p . •  Wl 
61 and 63 N. Asbland Ave. CHILAGO. ILL. 

NO FIRE. SMOKE OR HEAT . ABSO LUTELY SAFE 

� iazki 
$250 and up. �Send for Catalngue. 

Truscott Boat Mfg . C o . ,  Drawer 9. St. Joseph.  M ich 

C R E E N F I E L D  

Steam Engine Works. 
Established 18U. Manufacturers of Greenfield Sta­tionary, Portable and Yacht 

ENG I N ES A N D  BOI LERS. 
Also Horizontal, Automatic and Variable Cut-off Engines. 

Sille. from ;> to ,a Horse-Pown. Also Vertical and Horizontal and Marine Boilers. Steam Pumps and Adams' Grate Bars. 
W. G. & G. CiREE S F I ELD. 

Ea8t Newark. N • .I.  

DiSSol�ing UitWS/ • 
blJ which one stereofJttoon view fades away into an· o her are shown wi �&�i�b�i'IterHlt'iliniRIf," Patented in the U. S. It takes either American or British size of slides as good e1Jects 

8S use mesus a scope for your The o&��d��� 
Price 

In 

RILEY BROTHERS, 
Rradford . E n g .  16  Beekman St . ,  NEW YORK 

The Largest Stereopticon Outfitters in the World. 
B RANCHES-BOSTON : 36 Bromfield St. CHICAGO : 69 

W 
a��ln���:iA�tf�:A� �";.�b ��i�!ll ::.S&��tb 

This $300.00 Launch for '200.00. guaranteed or money refunded. 17' Send stamps for catalogue. 
ILACINa BOAT MJrG. CO. CHICAGO. 

',itutifi, �mtri,al. (DECEMBER 4, 18<)7· 
�g��st�'!: :o1��l. ·ii: T: ·Smali:::::::::: . . :::.�:�: �;� Show stand or holder. E. H. Foote . . . . . . . . . . . . . . . . .  51».200 Signal. See Railway signal. Signal. M. Lalonde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51».361 Signaling system, automatic, C. W. Price . . . . . . . . . 594,281 

��.:l��. C�-J.I.B�:���.� : : : : : : : : : : : : : : :  : : : : : : : :  : : : :  : : : :  : : :  �;ar� Sleeve for reCiprocating rods, W. Catton . . . . . . . . . .  594.358 Smoke and gas consumer, A. B. Moore . . . . . . . . . . . .  594,267 Snow from city streets, machine for melting, Ii'. 
H. Bullis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  593.980 

����e�
o
����II�i.

�
j.lgs3(ix: Jr: : : : : : : : : : : : : : : : : : : : : : :  �;� Specialist's chair, W. Stott . . . . . . . . . . . . . . . . . . . . . . . . . 594,296 Speed gear. variable and reversing, A. G. Cooke .. 594.195 Spindle and bearing. J. S. Moody . . . . . . . . . . . . . . . . . . . 5��.118 Spinning and twisting frame, ring, J. W. li"oster . . 594:.847 

80001 for containing thread, B. L. Armstrong . . . .  594,100 Stacker attachment, pneumatic straw, �'elsing & 
Sta��������mllt'iC' straw: A� 'Moe'l ieiibeck: : : : : : : :  ��:� Stacker, pneumatic straw, J. B. Schuman . . . . . . . . .  594,124 Stand. See Show stand. Steam engine, J. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,336 Steam generator, S. E. Snedeker . . . . . . . . . . . . . . . . . . . .  594,216 Steam generator, water tube, G. E. Turner . . . . . . . . 594,163 Steam motor, V. H. _Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . 590,994: Steam or like motive power engine, E. O. Schlick 594,288 

���:::: ��:g; .fut�ni':t�:!r.W: ·'ii:Go(ilii::: : ·::::: · : : ::. ��:� StenCiling, method of and device for fine, P. M. Cabell . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . .  . . . . . . . . . . . . .  51».322 Storage or secondary battery. R. Asbley . . . . . . . . . .  51».313 Stove door, L. P. Knoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,138 Stove lighting device, vapor, 1. Kinsey . . . . . . . . . . . .  594,360 

�t�:� ��'t����� .m1.c*:��:!!i: .':. : .�: .�.:��.:: : : : :  : : : :  � g81:A�l Surgical splint, S. H. Gardiner . . . . . . . . . . . . . . . . . . . . . . 594,()76 Switch. See Electric switch. Electric time switch. Railway switch. Switch operating mechanism, C. Elwee. . . . . . . . . . .  5m,l98 Tat le. See Kitchen table. 'l'ap wrench. C. J. Pihl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59'.212 '1'elepbone. '1'. Berdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.060 

i:�:�ggg�� �:�l:.;�ef�ig�s:a�:. ���k.����.�: : : : :  : : :  gllf;11l rrhiJ l support, S. W. Cately . . . . . . . . . . . . . . . . . . . . . . . . . .  594,342 rr'brashing machine, flax, J. Switzer . . . . . . . . . . . . . . . .  594,104 rrie plate, W. Il'. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,248 Tire for cycles, pneumatic. R. & A. M. McLeod . . .  594,269 'l'ire, pneumatic, L. T. Darnault . . . . . . . . . . . . . . . . . . . .  594,232 Tire. pneumatic, '1\ P. Walter . . . . . . . . . . . . . . . . . . . . . .  594,046 'l'ire, pneumatic, �'. Wynne . . . . . . . . . . . . . . . . . . . . . . . . . .  594,310 

�g��:.eC:�bnro�����iri:t��?IX. SSe �i�������:: :  : : :  ��:� 'I'obacco box, M. Falk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,071 rI'obacco stemming and grit cleaning machine, J. D. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U4.152 

i:g�·r�it'}e.C8�r.�;;d: : : : : : : : : : : : . : : :  : : : :  ,: : : : : :  : : : :  : : :  �J� Tramway. bigh level, E. Bock . . . . . . . . . . . . . . . . . . . . . .  51».061 'rransplanter, E. Wight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,305 

i:��I1'ey ��. ��Cla�i�P .. . . . . . . . .  ' "  . . . . . . . . . . . . . .  " . . .  a�3,984 Trough. See Drip trough. 'l'russ, H. Wolfermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,307 'rube. See Roentgen ray tube. Umbrella. J. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59'.135 Valve. M. Peter •.. . . . . . . . . . . . . . . . . .. . . . . . . ... . ... . . . . .  51».097 Valve, antifreezing. A. W. Fahr . . . . . . . . . . . . . . . . . . . .  594.070 Valve. gate. J. 'l·olburst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59'.(»5 Valve gear, gas engine, �\ S. Mead . . . . . . . . . . . . . . . . . 594,200 Valve gear. gas or oil engine, C. Wood . . . . . . . . . . . . .  594,146 Velocipede brake. 11'. Smart . . . . . . . . . . . . . . . . . . . . . . . . . 594,295 Velocipede frame, ��. J. De Andrade . . . . . . . . . . . . . . . 594.147 V iolin, A. Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,102 Vi-se. woodworker's. M. B. Babb . . . . . . . . . . . . . . . . . . . .  594,314 WIlKon. dumping. W. H. EarL . . . . . . . . . . . . . . . . . . . . . 51».1�7 WaKon gear. spring. S. D. Reynolds et aI . .  . . . . . . .  59�.099 Wasbboard. L. O. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51».1tl!l Washer. See Gold washer. Washing machine; K. Barnett . . . . . . . . . . . . . . . . . . . . . .  594.058 Washing machine, IJafond & Hamlin . . . . . . . . . . . . . . 594,088 'Vatch carrier, L. F. Amez-Droz . . . . . . . . . . . . . . . . . . . . 5!M,188 'Vater accumUlator, C. Coda . . . . . . . . . . . . . . . . . . . . . . . .  594,326 Water closets, etc., basket trap for, H. Catsitr . . . .  5H4,16H Wave power storing machine, Haag & Friedrich. 594,078 We����1r.��.� . .  ���.���� . .  ��.�����' . .  �����.��i.�, . .  �: 594,008 Well drilling machine. Bunnell & Perkins . . . . . . . .  594.064 Wbeel. See Bicycle wheel. Cog wheel. Gear wheel. Wick adjuster. J. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  51».264 Wool bagging machine. J. Brandy . . . . . . . . . . . . . . . . . .  594.321 Wrapping machine, T. E. Nininger . . . . . . . . . . . . . . . . 594,273 Wrench. See Pipe wrench. Tap wrench. Wrencb. L. G. Krueger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51».023 

TR�DE MARKS. 

����: �t��"J. �.e;���.������.� : : . : : : : : : : : : : : : : : : : : :  �;m Boots and shoes, Rice & Hutchins . . . . . . . . . . . . . . . . . .  30,899 
Boots and .boes. leatber. F. V. ChIpman & Com· pany. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  30.900 Canned flsh, especially salmon, Alaska Packers' Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  30,886 Cigars. J. A. Poist & Company . . . . . . . . . . . . . . . . . . . . . . .  30.896 Cotton fabrics or cloths, woven goods, such as, A. 

L. Bernheimer . . . .  : . . . . .  . . . .  . . . .  . . . .  . . . . .  . . . . . . . . .  30,898 Delicacies, certain named table, Seville Packing Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.889 Electrical apparatus and appliances for lighting railway cars by electriCity generated from rotating car wheel axles, National Electric Car I.igbting Company. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.873 Engines, gas and gaso]ene. �'airbanks Company . . .  30,872 �'ood. dog and poultry. J. Wood . . . . . . . . . . . . . . . . . . . . . 30.884 Latches and fastening, coupling and catch de-viceEl, A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,875, 30,876 Malt extract, Minneapolis Brewing Company . . . . . . 3O,8U5 Meal, flour. cracked wheat. oats, or rye, and other food products. M. A. Hall . . . . . . . .  , . . . . . . . . . . . . . . .  30.885 Meats. smoked. F. A. Ferri •.. . . ......... , . . . . . . . . . . . .  30,888 Medical ointment. D. E. Aunkst . . . . . . . . . . . . . . . . . . . . .  30.880 Medicinal preparations for the treatment of liver, 
��:�: s���n��h.:::���, a}1:v�;!�a�be�:��:�: 
fJ1i����]r S���.��.t.�,. ��� . .'. �.���.���J.���: . ������ 30,&'33 Mineral water, W. S. Kaiser . . . . . . . . . . . . . . . . . . . . . . . . . .  30,892 Oysters, meats, fruits, veJletables, jellies. pre­serves, soups, and such like goods usually put up by food packers, except fish, Wm. Numsen & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.887 Paper, writing, G. H. Simpson . . . . . . . . . . . . . . . . . . . . . . .  30,901 Pens, metallic. Esterbrook Steel Pen Manufactur-ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.902 to 30.908 Photographic plates in granular or powdered form, developers for, Bostwick, Harrison & Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.877 Remedy for gonorrhea, Farbenfabrlken of Elber-feld Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.882 Salves, Valentiner & Schwarz . . . . . . . . . . . . . . . . . . . . . . 30,881 Slate. roofing. Slatington· Bangor Slate Syndl· cate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  30.871 Stays, dress. Kurvem Dress Stay Company . . . . . . . .  00,897 Tea. Dodwell. Carlill & Company . . . . . . . . . . . . . . . . . . . .  30.891 Teas. mixed, Scheuer & Fleischer . . . . . . . . . . . . . . . . . . .  30,800 Tools, implements, and hardware, certain named, Whitman & Barnes Manufacturin� Company .. 30.87' Washing and ironing purposes, wax preparation for. Hils & Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.878 Washing powder, J. D. Jowers . . . . . . . . . . . . . . . . . . . . . .  30,879 

DESIGNS. 
Bicycle frame. C. C. Cbrisman . . . . . . . . . . . . . . . . • • • . . . .  27.001 Bottle. S. R. Cbandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.885 Bottle. A. St. George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.884 Cyclometer body. W. C. Homan . . . . . . . . . . . . . . . . . . . . .  27.899 Disk, rotary clearing. J. Thomson, Jr . . . . . . . . . . . . . . .  27,895 Display cabinet. G. D. Hayes . . . . . . . . . . . . . . . . . . . . . . .  27.904 Drinking cuP. T. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,886 

rJ��i���::� y.I
'6�eb��i p�r ���.��:.�: .:. : : .. : :  : : : : : : : :  : : :  5i :�� Lamp or lantern body. R. J. Armour . . . . . . . . . . . . . . . .  27.898 

§:�hl��:t���af)1�§j���r;: .�: .��I.�.: : : : : : : : : : : : : : : : :  �+:= Shoe form. A. D. Tyler, Jr . . . . . . . . . . . . . . . . . . . . . 27,902, 27,903 i:lpoon. R. Scbaezlein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2i.SS2 Stopper extractor. H. Strei1J . . . . . . . . . . . . . . . . . . . . . . . . . .  27,802 Toe cliP. T. Miller .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.900 'l'ray. A. Snow, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,887 to 27,890 Tray. coin. H. A. Miner . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  27.891 Vase. C. J. Noke .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.863 

A prin tp,d copy of the specification and drawing of any patent in the fore�wing list, or any patent in print Issued SInce 1863. will be furnished from th1s 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. 
ve���r:(}��na�;��ntti:ei��eri���se g:���e� �b!h�o��: �oing list, provided they are simple. at a cost of 1'0 each. If complicated the cost will be a little more. For full ���rct���r 'to�.:. :=ta&�·a::b!rg� New 

Buy Telephones 
THAT ARE GOOD··NOT " C H EAP T H I N G S . "  Tbe difference in cost is little. We guarantee oU��VE:[r��: b�nga�:I��f�:: 'b�l.c��:!�rs tee and instruments are bot .. good. 

WESTERN TELEPHONE CONSTRUCTION CO.  
2 50·2 5 4  South C l i nton St . •  Ch icago .  Largest Manufacturers o f  Telephones 

exclu.ively in the United States. 

Watchman's Impro ... d 1' lnle Det ector 
�Wlth 12 or 24 l( eYR. witb Safety Lock attacb­mente Patented 1875-t).-i. M y  inven. tions, and wil l sue all concerns gel l in� Or u8ing the Safety Lock attachment. accord ing to De­cision of Circuit Court of U. S. for S. D. of N. Y. Send for Circulars to 

>M.H,'n."'·R 200 Broadway. New York. P. O. Box 2875. 

TUBULAR 
DRIVING LAMP. 

1 '1' is the only perfect one. 
l:f ;i��:��I��r7 :hii:)i�ht 
1'1' is like an engine bead-hgbt. 

CROOKES TUBES AND ROENTGEN'S 1 '1' tbrows the lMiJ't straight 
Pbotogra hy.-Tbe new photography as performed b IT ����i���eneto 300 ft. 
tbe use of Crookes tubes as a source of excitatIOn. An I Seoo for bo?k

' ( free) . 
:.��iS;���'is�¥?ei8:c�l�IFJ?t�M�:i�A.r. .. ��V.4'J; R. E. DI ETZ CO.,  60 Laight Street.�New York. 
901), 9SII. 1 O;jO. 1 11�4. l lllilh i 01)6. 1 O 1i 7 .  also Mention thi.s paper and get special di.scownt. SCIENTIFIC AMERICAN. NOS. 7. �, 1 0 and 1 4. vol. U· 1 _ . E A ISHE 1 840 These profusely Illustrated SUPPLEMENTS contain a "",._- ST BL 0 .-most exhaustive series of articles on Crookes tubes and �WI e;l���nednt�r���3��'k�s'."���I;hr�iu��03�:�:;:'� PNEUnATIC STIVERS' RUNABOUTS. 
very fully the experiments which so excited the world on earth. Thebest evidence ofits and which are now again exciting attention in connec · �&g�:�:ln!rt:fl��any 
¥g'l,:ht�d I!,�'i���';,%"c���d'f.�::!'�h :"��'it!�fe":!�8 each. Ball bearing axles. 

Ki rmayer & 

c(\rl¥�1 {rn�tl:li"i 
�====:I': �!fc���ta�:e"d lY' Send for illu •. catalollue of X Ray Supplies. 

O e l l i n g .  1 7  Bromfield St • •  Bosto n,  Mass. 

solid a n d . pneumatic rubber t i r e  s, wired­spoked a n d  wooden wheels in stock for ready sbipment. 
Pneumatic Wagon Co •• 
425 Wabash Ave . •  Chicago. lll. 

APPARATUS for Production and Manipulation of Light. Acetylene Gas 
ru��eit8;g�rn�;,e���c t;hl�a�!1:;�fst}J?��� and Animated Pic-
J .  B. 00 L T & 00.  U� tl¥all:s�r�e�t:�t�c�;;' �rrk. 
131 Post Street. San Francisco. Cal. Acetylene Hou.e Light­ing Show Rooms. Broadway and 37th Street, New York. 

DORMAR'S 
VULCARIZERS 

are used· a l l  over the wor ld .  
Exclusive Manufacturers ot Steam Ma· chines for Rubber Stamps. We also make Dry Heat Vulcanizers. Complete outfits from ,10 to '1.000. A 11 Starn p and Stencil Tools and Supplie.. Brass and Steel Dies 

�i� �l�tR��Pcils:ri ki����s'E�r:6�!�r::a 1� �!ll��r 

I SOMETHING FOR A PRESENT 

Experimental Science 
1 7th Edition Revised and Enlarged, 

Printing PresseM, with cumplete outfits, from 'I to '100. l7"" Send for Catalogues. 
'I·H I' .1. F. W .  DOKlll A N CO. 

121 E. Fayette St.. Baltimore. Md., U. S. A. 

840 pages, 782 
fine cuts, substan­
tially and beauti­

THE CARBIDES AND ACETYLENE fully bound. Price Commercially Consldered.-By T. I,. Willson and J. J . . 1 h b i1 Suckert. Pb. D. A conSideration of the carbides and 1 m  c ot • y nla , 
:c��'·r!�n�i�i�� :\oCt��:�c������}noJQ�ii;:; �:����� ?)� $4. H a l  f mo­
������or\���o10·i��I�t��i��n��e�A�'�i�1�� r��6������fc rocco, $5. 
llt�����Ae'!csh�P'1l't'6�N;ar�r.A�n��ed !n� I g()�ri�l� T h i s  splendid newsdealer.. work gives young 

T H E  WM . D .  a l BSON CO M PA NY 
and old something 

Bicycle, Steam Engine and I worthy ?f thought 

Valve. E lectrical Mach i nery. It has mfluenced 
Ag ricu ltural Mach inery thousands of men 

S P R.I NGS 
SpeCial Spnngs for all purposes made to order. Mechanical �xperts reqUiri� Springs would do well to 

14 Sonth Jeffe��:::s���eetth us. Chicalfo. III. 

All Parts of a Wheel 
can be had at once. No delays. We keep them In stock. All necessary tools can be had as quickly. both for bicycle repairing and other purpose.. List malled free. 
T H E  FRASSE CO • •  2 1  WARREN ST . •  N EW YORK 

.I�w. FIBER 
Manufactory Established 1 161. 

LEAD PENCILS. COLOftl'lD PENCILS. �LATE PENCILS. WRITING SLATES. STEEL PENS. GOLD PENS. INKS. PEN('IL CASES IN SILVER AND IN GOLD. STA'l'IONERS' RUBBER GOODS. RULERS. COLORS AND ARTISTS· MATERIALS. 
78 Reade Street , New York. N .  Y.  

Manufactory Established 1161. 

in the choice of 
a career. It will give anyone, young or 
old. information that will enable him to 
comprehend the great improvements of 
the day. It furnishes suggestions for 
hours of instructive recreation. 

Send for large I I Instrated circnlar 
and complete table of contents. 

MUNN & CO. ,  Publishers, 
361 BROADWAY, NEW YORK. 

KRAFTUBERTRAGUNGSWERKE RHEINFELD EN .  �����yo�O{h�blhY�����ye?�;rt�e�:�'({. 
1 6. � O O  H .  P. N O W  A V A Il, A B L E .  '1'0 BE J N C JtEA S �:J) T O  :1 0 , 0 0 0  H .  P .  Tbe Company IS in a position to let electric energy at exceptionally cheap rates and on the most favorable terms. Tbey also offer to applicants wisblnll to establish tbem.elves near the works. s',itable land on eIther the German (Badish) or the Swiss side of the Rhine. in the viCinity of Important railway lines. Cbeap labor. FlY/" further informaUon please address T h e  lU allager. Kraftu bertrag u ngswerke. Rhei nfelden. Switzerland. �hain .:t.;tEL TINS of Various Styl.s,  ELEVATORS, CONVEY O R S 'A COAL MINING and HANDLING MACHINERY. 

The J E FFREY MANUFACTURINQ CO., COLUM B US, O. 
.... &nd lor IIIU Cata/ofIIIe "0." Branches: CBIOAGO-NKW YORK. 
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SURVEYING AND M Coal &; Meta.l lUDing; Prospecting; Electricity; 
:Machine Design: Stationary, Locomotive and 
Marine Engineering; Architecture; Plumbing; 

��i!I�r:�I. 3 1  COU RSES :Y�rl�� 
Eugineering; Sheet Metal Pattern Cutting; 
Mechanical and Architectural Drawing; Book· 
Keeping ; Shorthand ; Engllah Brancher. 

�l!.;;hO GUARANTEED SUCCESS. 
r.1I M •• ral •• Adval.e or 11.1111 ••• 1 •• 
GarCUZGT Pree: State aubject )'ou willa to aNd,. 
lahJ'Datlo .... CorretpoDdeaee Selaool., Box 94,." 

METHODS AND INSTRUMENTS USED 
In Astronomy.-An illnstrated description of the tele­
scopes in the Lick and Paris Observatories 6 illnstra­
tions. SCIENT I FIC AM ERICAN SUPPLEMENT 1 I :lO. 
Price 10 cents. For sale by Munn & Co. and all news­
dealer.3. Send for new 1897 catalogue. -------

!IIIIIIIIIIIIIIIIIIIIIIRIDIDUIOIllmDlDUldIDildIU.II.IIDDI::-1 I A COLLEGE EDUCATION BY MAIL i 
5 Thorongh instrnctlon 5 
a I.. book-keeping and -
;; bUBiness, sbortband,sci - § 

anee, _ Joun;talism, lan- j 
guages, . architecture, I: 
surveying,drawing;civ- = 
11, mechanical , steam, 
electrical, hydraulic, 
municipal, sanitary, 
railroad and structural 
engineering. Expert In· 

Btructors. Fifth year. 
Fees moderate. 

Illustrated catalog free. 
State subject In which 
Interested. 

lUTlOlUL CORRESPONDENCE INSTITUTII, (In •• ) 
_ 88 Seeond National Bank Building, Wa.hlngton, D. C. 
IiuunwUWDUDUUllJlJllUlUJlUJUDlWIJUDlJDWlUWDlwi 

$ 1 5 course ,n mech. drawing Jl.t Rockton Corresp. 
School of Mech. Enjlineer'g. Little FaUs, N. Y., 
8. 703, will make you a proficient draughtsman 

In Mechanical Drawi ng & Mach ine  Desi g n  .�I!!!!!.. By J. G. A. MEYER. 

�t
Um��� �c�. 

p�':i by Subscription Only. 
SImple, thoroup:h and 
reliable. I n t e n d e d  
chiefiy for self lnstruc­
tion, and is indispens­
able to all mechanics, 
en«!neers, and those 

���ed�:nt':3.rk��, tme��t1: � 0:, =�elle .hop in whlc� t1!ey work, preferred. SMid jor circulars. 
Arnold Pub l ISh i n g  House, 1 6J.ii Thomas St • •  New York. 

SO S I M P L E  A C H I L D  CAN U S E  T H E M  

S U N A R T 
MAGAZINE CAMERA. 

Foldina- Cameras. 

tt,li�i,r&. 
ra85�'!f.t i!lu�gi. �� � pictnre. $5. 

rr Send 2 cent stam p for 
Illustrated Catalogue. 

SU NART PHOTO CO. 
5 AQU ED UCT STREET. ROCH ESTER, N. Y .  

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec­
tro motor devised and constructed w itb a view to 88l'list­
in� amateurs to make a motor which might be driven 
with advantage by a current derived from 0. bR.ttery, and 
which would haye sufficient power to operate a. foot 

���h-W[t�nli Ift:����� r���i�\��3�� °SC�l����F���:: 
ICAN SUPPLEMENT, No. 64. ' .  PrIce 10 cents. To be 
had at this 01llce and from all newsdAalers. 

IT COSTS N OT H I N C  TO T R Y !  
All steam users can save time 
money and trouble with the 

Simplest. safest and most ���:��1i�¥N*z"xlst-

. STEAM TRAP 
Gnaranteed never to 
wear out. Look at the 
cut and see how it's 

ESTABLISHED 181(. done ! Pa.y me what 

one year and I 'll furni.h the tral&,�:.
av� s��alll� 

notIce Sci. Am. July IJ!. 18!17. Sole American Mfr. 
Wm. S. Haines, ,, 136 S. 4th 1St., Phila .. Pa. 

€ltttriC � COY � making 
D Y N A M O  B U I L D I N C  

and ELECTRIC MOTOR CONSTRU CTION .  

By Prof. T. O'CONOR SLOANE. 

140 Pages, Very Fully 
lllustrated, Price $ J .oo. 

CHIS work treats of the 
making at home of elec­
trical toys. electrical ap­

paratus, motors, dynamos and 
�nstruments in general, and 
IS designed to bring within 
the reach of young and old 
the manufacture of genuine 
and useful electrical appli­
ances. The work is especllllly 
designed for amateurs and 
young folks. Thousands of 
our young people are daily 
experimenting, and bnsily en­
gaged in making electrical 
t�ys and apparatus of various 

. k1nds. The present work is 
Just .wha.t is wa�ted to give the much needed in for­
�atton In a plain, practical manner, with illustra­
tlOns to make easy the carrying out of the work. 
as V:�rt::

.
�lso furnish Prof. Sloane's works on electriCity 

Arithmetic oC Electricity. 138 PRlI'ell . . . . . 81.00 
Electric Toy Makinl!', 140 PRlI'ell . . . . . . . . . .  1.00 
How to Become a Succe88Cui Eleetrl-

clan, 189 pages. . . . . . . . . .  . . . . . . . . . . . . . . . . . . 1.00 
Standard Electrical Dictionary. 68� 

pal!'e8. . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 3.00 
EI!lctriclty Simplified. 1118 PRlI'e8 . . . . . . . . . . 1.00 

The ahove five volumes ..... colllJlri.in" a COMPLETE 
ELECTRICAL LIB .... ARy • •  old at the special reduced price of 81l.00 put up In " neat folding boL 
You sa". $2.00 by ordming the set compleU. 

FIve volumes 1,300 pages, over 450 illu8trations. 

oo'!fen�:r:,� tto: a�';'��oC;:i��lar containing full table of 

nUNN 4: CO., 361 Broadway, New York. 

I M PROVED W A S H B U R N E ' S  PAT E N T  
C U FF HOLDER A N D  DRAWERS S U PPORTER. 

A CuW Holder tbat bolds 
the cu:lf just where you want I ij" it. No button holes needed. 
No tE'arin,z; of shirt or cu:lf. 

Drawers supporters that 
are easUy adjusted or taken 
oW. Hold tigbt. hurt noth­
ing, and save annoyance. 

Sample of either of the 
_ above, by mali, for 10 cent.s. � 

Ul'- 111us. catalogue jree. 
Am erican Ring Co .. Box P. Wate rb u ry, C o n n .  

RUB-
ber Tires.-A paper read before the Carriage Builders' 
National Convention, Pbiladelpbia, October, 1894, sh ow­
ing the advantage to be derived from the utse of ball 
bearings and pneumatic tire.3 in road vehicles. Con­
tained in SC IENTIFIC AMERICAN SUPPLEMENT, No. 99:l. Price 10 eents. To be had at this 01llce and from 
all newsdealers. + Jlltraleue8 Gaa Burne", Invented 

Aug. '97 (on new principle-uManA 
. . . . 

_ _ "
. 

' tels" superce
. 

ded). Jndel:ltructibler " economic, handsome, e1.bO. 1 sel 
� 'f�:?�:!:t e::�:tef.repaid, till 

A. G. MOREY LaGPBDce,III. 

BOYS ' ' 'FUN WITH ELECTRICITY" 
is just wbat you want. Eve boy • should have it. 1IIus. Book, 5 x7u m., 
and .Full O'Ut:flt for 60 sIDuEing aiId in­

structive experiments. No acids, no dan,z;er Complete, 
postpaid. 61lc. Illus. circulars oj oames wnd amtf,sements !ree. THOS. S. ST. JOHN. 407 W est 51st St ..  NEW YORK. 

TYPEWRITERS HALF PRICE 
We will sell you Bny typewriter 

made for one half regular price, 
many for one quarter. Every m B­
chiue guaranteed ill perfect ord er. 
TYPEWRlTERS SOLD, RENTED, EX· 
CHANGED. Sent anywhere with pri v­
ilege of exami nation. Send for IU­
ustrated catalogue. 

National Typewriter Excbange, g�::!::.:!;. 
" I N ST R U M E N TS OF P R E CISION." 
Architects', Engineers', Surveyors' I F Weber & Co and Draughtsmen's Supplies. • . 

Sole Agents for Rlefier's 
Patent Drawing Instru-

-- ----- ---
_ o �  - -

- 0 -- - -
� - ;;- � :- - 1 �l��oWa�tIis OT :�� 

PLANIMEl'ERS, Etc. 
La.rp:e assortment of 

Mathematical Instru-

:t=,
dJ:t1z1:U: f�l����l �':.� (;g���P:I<;ti I�::a J�: 

Branch Honses : ST. LOUIS and BALTIMORE. 

$ 1 0  TEN DOLLARI $ I O j 
COM PLETE T E LEPHON E  OUTFIT 

CompriSin'! 2 Instruments, 4 Cells of Battery, 
. 

. 
100 feet 0 Inside Wire, Tacks, Tape! Insula-
tors, etc. It is made for service and gIves per-
fect satisfaction. SMld !or CatalQgu<l. Double 
Pole Watch Case ReceIver, 450. U. S. TELE-
PHONE MFG. Co., 185 Franklin St., Boston,Mass. 

HALF A CENTURY OF CYCLES. -AN 
i�����:ir��i

.
sto�b�f i�� c:r�r:������� o�rd;crf. to �e� R bone-shaker " and its ·successors. The tricrcle. T h e  

modern wheel. Cycle buildinJl a 8cience. POints o f  i m  .. 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in SCIENTI FIC 
AMERICAN SUPPLEMENT, �o. 1 11 1 :l .  Price 10 cents. 
To be had at this 01llce and from all newsdealers. 

A fanltless hatching machine for 08 eggs. Price, $6.00. 
Heat and moisture regulation and ventilation abso­
lutely perfect. A book about the Wooden Hen and 
one about the . 

, 

ElCELS IOR I NCUBATOR 
will be sent free to any one naming this paper. 

GEO. H. STAHL, Quincy, III. 

EVOLUTION OF THE AMERICAN LO-
comotlve.-By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit­
tee. Tbe locomotive from 1825 to date is described and ��::�r��eti�lo��f��c��;���l �Ir':t:����.

on
sg��� 

TIFIC AMERICA" SUPPLEMENTS 1 1 1:l. 1 1 1 3. 1 1 1 4. ������t. each. For sale by Mnnn & Co. and all 

IMPROVED VAPOR 
AND TURKISH BATHS 
AT HOME. 
8�tlt!:'b��:t

O�U'��lcH�,t
V�g::.� 

��Yfgi!r
Wl�� �h

e':f clll���tl�:t 
fold8 into Slx inches space. (Ju,res, w!thout medl!cine, Colds, 
Rheumatism ... N e u r a lJI; j a ,  
L a  Grip'pe, .r.;czema, Liver 
and Kidney Trouble8, Ner­
vous and Skin Diseases. 

Prices from $3 .60  to $ 1 2 .60. 
SaIart! and Libera! CommiBrion to 

No. 1 Afl"ltts. 

48 
pY:a��j�, 

';!!��::e�nd 

THE ROBI NSON 
THERMAL BATH CO. 

9 1 2  L. S u m m it St. , Toledo, O. 
HY' N OTI 1M Easy l1?all course tOl'lnvestigators, 

ExhibItors. Lecturers. and Heal­
W'!:.,

Valnable Information and i l lus. booklet on request .. 4U • AND_III. 8. A. 127, Muonic Temple, ChIcago. • 

A N D  I·A RTIS. Gear., Dies, etc" IIWU1"., Uatali!Oue �ee. J. C. IS E Y !  .. 1l'H 
lU acl.8o ll IStreet. C H l t: A G O ,  

S P ECTAC L E S 1 F. E. BAILEY sells 

for new optical catalogue. 271 wab':h
ei;�.?'6JtiC:�.

te 

F"' I  L M S  &. M A C H I N E S F O R  A N I rv1 A T E D  P H O T O G R A P H S  I'" L VV' L A h.! D  9 6  � E.. x � G T 0 "' A v r 8 R O O  ><: L Y N  N Y  

Cbt Study of 
Stitntt, • 

I. fascinating to all those who engage in it. All 
students are naturally enthusiastic on the sub­
Ject, and eagerly read whatever literature con ... 

E E BI 1 d Ph cerning it that they can secure. In the L CTRICAL ��£�:l:i.;id:�:�i Sdtntific Jltntrican 
�'tt;lt!tte they have an up-to-date Library and Book of 

TYPE WHEELS.  MODELS LtXPERIMENTAL WDRK�IMAI.l.JMC.Hlwtr Reference on all scientific subjects It is a week-NOVELTIES . ETC. ME.W Tal' STENCIL WDRKS 100 NJUISAU .! N.Yo-
ly publication devoted to the inte�ests of scien .. 

Experimental & Model Work 
Cirs. a wl  ad,,!c. jree. Gardam & Son. 45-51 Rose St.,N. Y. 

THE BLACKW ALL TUNNEL UNDER 
the Thames.-A concise de�criptlon of this engineering 
work. with illustrations sbowmg the methods of con­
struction em ployed Including the great bydraulic shield. 
13 il1ustrtttion� SCIENT I F I C  AME RICAN SUPPLEMENT 1 12:l. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. Send for new catalogue. 

tists, engineer�, mechanics, electriCians, manu­
facturers, inventors. chemists, students, etc. and 
contains educational information even fOr those 
who are far advanced in the various sciences. 
No other publication in the world gives so much 
authentic information for all classes. [t is the 
world's standard authority on all matters per­
taining to science. $3.00 yearly, '1.50 half yearly, 
'1.00 for four months. urSen<! Check, Draft. 
Posta! Order, or Express Money OrdeT to 

W O O  D E N  T A N  K S MUNN & CO., Publishers, 

For Railroads. Mills and Manufactories. - 36J Broadway, New York City. 
Builders of Steel Towers and Tanks. 

La. Red Cypress W ood Tanl<s a specialty. 
W. E. CA LDWELL CO., 

217 E. Main tltreet, Louisville. Ky. 

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

A handsomely illustrated weekly. Lar�est cir� 

����tt��u
o/ �g�tt��eii�ifi�o\�U��!\i n��s��al�3

rs� MUNN & CO.36 1 BrOadway, New York 
Branch 01llce, 825 F St., Washington, D. C. 

H AW K I N S '  N EW CATECHISM OF E LECTR ICITY 
A PRACTICAL TREATISE 

.� .. ��.!.�� ..... � ���� 
'----� . -

.::� Z� 2:;;�?"' 

��r:���n:i�s�:������ 
r:'::��,

I���:::g�6kb
f��d 

&cold titles and edges. Strict­
ly " Up-to-Date." POBtpaid, 
'2.00. THEO. AunEL & Co .. 
63 Fifth Avenne, New York. 

Western Agency Wanted 
A reliable Chicago rconcern, located i n  the machinery 
d\strict, and seJling Hydranllc Cider Presses, Ihas facil­
ItIes for handlmg another line Iot.goods in connection 
as cider press season is short. IfB"'" Correspondence for 
Western Agency solicited. Reliahle references. 
DAVIS JOHNSON CO.,  4 1  W. Rando lph St. ,  Ch icago 

GAS ��fJ GASOLINE ENGINES 
WAT E R  M O T O RS B AC K U 5  WAT E. R  MOTO R c o .  N E.WA R K  N J .  U.  S A .  

ROTARY PUMPS AND E N G I N E S : 
Tbeir Or�g�n and Deve�opment.-An important series of 
papers gIVIng a bistorLCal resume of the rotary pump 
and e�inE} from 1588 and illustrated with clear draw­
ings Bhowln� the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS I 1 09. 1 1 1 0, I I  1 1 . Price 10 cents 
each. For sale by Mnnn & Co. and all newsdealers. 

Beginning of New Volume 

HARPER'S MAGAZINE 

FO R 
Beautifully illustrated. Eight pages in color. 

The Wooing of Malkatoon 

An 
Act of Charity 

By 

Charles 

Dudley Warner 

A Narrative Poem by 

LEW. WALLACE 

\4 

George 

Will iam Curtis 

at Concord 

By 

George Willis Cooke 

The Queen's Jubilee 
The most picturesque feature of English life during the present century. 

By RICHARD HARDING DAVIS 
Superbly illustrated by R. CATON WOODVILLE. 

A BII�D'S EOO. By ERNFST INGERSOLL. 
l11ustrated by facsimiles in color of the eggs of eighty-seven American bitcis. 

35 cents a copy . $4 00 a year. 
-- ---- -- � ------------------------------------ ---------------------------------------------------- - ----------------------

� 
-� --=====--
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ORDINARY RATES. 

Inside Pqe. each insertion, - 'ii cents a nne 
Back Pqe, each insertion. - - $1.00 a line 

IT For some clasBes of Aat'eriiBements. Special ana 
Higher rates are required. 

The above are cbaNes per agate line-about eljlht words per line. This notice shows the wIdth of the hne. 
l\!ld is set in agate type. En2ravings ma.y head adver .. ti iements at the same rate ppr agate line. by measure­
ru �nt. as the letter press. Advertisements must be received at Publication Office "" early as Thursday 
morning to appear in the following week's issue.. 

The Crowning Triumph 
of . long and successful career-

THE NEW MODELS 
of the 

Remington 
Standard Typewriter. 
The Always-Best Typewriter made better yet. 

WYCKOFF, SEAMANS & BENEDICT 
327 Bl'lNldway, N- Yonc 

Wheel Because 
Always Your feet 
Under fue always 
perfect On the 
Control PecJals. 

'1'InrCUllBt"r COhRtAt8 uTautomatw-c)\1tch In·tbe 
f�:" t''1r�o�:g�:�fl�. 

IS.fC!°iri::.,�r�.:'1J.;':!s 
bln 

h�lth 
the chain and sprockets stationary and yonr feet on the pedal •• 

The Brake applied by back pressnre on the ped­
als. which tbroW8 a spoon on tire of rear wheel. Re­
leased by forward movement of pedals. 

Touring Made Easy. Street Riding Made Safe. 
pr- Stna for Circular describing in detail. 

ECLIPSE B ICYC L E  CO. 
Box X ,  ELMIRA. N. Y . ,  U .  S.  A. i§ P U M PS 

are being operated au over by tile 

Oharter Gasoline Engine 
U d Any Place . ,  B y  Any One ' - se For Any Purpose 

Also Combine .. EnlPnes and Pumpa. pr- TeatimQniaJa on application to 
CHARTER GAS E NGINE CO., Box 1 48, STERLING.  ILL.  

� THE 
�\,,'\ ,tIETRA Tlkq 

�.. II THE WORLD (�� 
FIRST PRACTICAL ACETYLENE BAS IICYCLE LAM. QN THE MARIET. 

ABSOLI1TELY �JC ..u.WAYS BELIABLE e1aum · 

Sold by 
the trade. 
Price $5 
including 

two boxes 
Carbophene 

charge •• lamp. 

+-f � 
• 4>.0 � .. t:# I �O 

��. 

I No oil, :�WiCk' no smoke, no�:or. AI ... ,. 
clean ; cannot jar out. Cost of maintenance 
Domiz;.al. Oharged and re-charged in a minute. 

Send for circular matter, oontaining detailed 
information. 
� TH. CEO. H. CLOWES MFC CO., 464 Bank St. ,  Waterbu." Conn., U. S. A. 

The "Oalcium K.in," can be seen, 80180 circular 
matter and further Information obtained at the 
following placell: 

:::!���:.ll"c'o�::'Oit==t;:.!�8:' 
Bld,_ 

�:r��Io�.!;I�;t:.'� - 1IIq. 
a.et .... '-... :l::p .. " Clowes, Roo. 108 Kea ... BId,. 

J , itutifit  Imtri'lu. 
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 PoundS Del SIDIare lIten 
WITH EQUAL DUCTiliTY. 

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

"PioneeI" Fing Point Carbon Steel TUfJe 
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 tnvite our cust<JIDers to come in on our floor and select their tube from the gen­
eral run, and to take any piece tbey choose to select as a sample of excellence • 

. No speCially prepared samples I 
We sbould be pleased to quote you discounts on application. Send for printed matter. 

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

i:borOU!b InSPt�On�� 
INSURAN C E  

ACA I N ST LOSS 

OR DAMACE TO 
P R O P E RTY 

AND LOSS OF LIF E  
A N D  INJUR Y  

TO PERSONS 
CAUSED BY 

Sttam. Boiltr. ExplOsions 
J .  M. ALLEN , PR ES. W. B. FRA N K L I N , VICE PR ES. At J .  B. PIERCE, SEC. F. B. ALLE N ,  2D VICE PRES I P ·  Bicvc1ee, W atenea Guu, Buggtet H!llDeI� 

rICO Sewmg :\laehiDH �, Plano. Safe.,Tooli 
4 Sea]ea or ,,11 vuieties !lad 1000 otberartlclea lolita free CHICAGO SoALK Co., Chtcago 111.  

A Pleasant Home 
is a combination of all that is beautiful and use­
ful. Artitltic Hardware selected from " Sar­
aent' s Book 01' DesiJrns " i. beautiful and 
useful as well . If you propose bundin�. a copy 
�����gr� 'C�l. �� CS::����:8��03e�����ion 

LAU C H LI N  FOUNTA I N  P E N  
$ 1  :. 'WEd,,::!! .,'" Chg,�est 

�fl.:l�::' f�������e:' 'Wen;:. 7fr't;.��ev�:rs'i��.
b

-ar" Write for ' ata!ogue and Agent'8 TermJI. Address 
LAUGHLIN MAN U FACT U R I N G  CO.,  Detroit, Mich.  

J ESSO P 'S  S T E E LTHB\�\RY 
F O R  T O O L S ,  S AW S  E T e .  

WI!! J E S S O P  & S O N S  t..: � 9 1  J O H N  S T.  N E W  YORK-

H 0 W to make money with a Magic 
Lantern or Stereopticon 
is explained in 260-page ca.talog 

fre.. lIIcALLI8TEB, 'ie::r��ll'L.�pfo"�=� �I.,vty: 

Every Mechanic Metal Worker, or 
person interested In Macblnery Sup­
plies sbould have our new 1897 Tool 
Catalojlue. It con tams 110 pages, size 1�7�, and is an exhaustive and 
Instructive list of all tools that may 
be required. Handsomely bound In 
cloth. expres" paid on receipt of 'L 
�0��rbP:�lg�db'::'0:m��n�r'::t�,1ii or ovllr. Send stamps or money ornef'. 

M O NTGOMERY !' CO .  
MAKERS AND JOBBERS IN 

F I N E TOO L S ,  
1 0 6 Fulton Street, New York City. 

ACETYLENE APPARATUS 

r DECEMBER 4, 1 897 . 

Cbt rifty DOllar 
• ,Cribunt 

The Best Wheel for the 
Price in the World. 

Do not think of buying 
until you have seen it. 

tbt 'famous BIUt Strtak. 
rutu tban Em. 

Write for Advance Sheets. 1898 Prices Ready. 
pr- Secllh'e the Agency if Po88'ib1e. 

tbt Black Dlfg. flo., €rit, PI. 

'97 
PATTERN. 

t h e  Leadina Carrlaae Bnilders. · 
To R I DE EASY,  CET R U BBER T I RES. 

The Kelley. Maus & Co. Tire is the best on the market. 
IF' Write for Descriptive Catalo(rUe, 

KELLEY, MAUS & CO.,  I m perial Bal l Beari ng Axle and 
Vehicle R u bber Tire Dept . •  439 Wabash Av • •  Ch icago. 

PRIESTMAN SA·FETY O I L  ENGINE 
"A thoroughly succes8ful ,commercia! En­

gin<' usiIng a Safe OU."-Frankl in Institute 
No - Extra Insurance, No 

�'��i�o S�::; NJco<;'��\�t and Conv�.:::\ient. (Jhosen by Nine Gove ·"ments. Used for 
nearl1 ever) pnrpose. 
PRIESTMAN " CO.,  I ncorp'd, 330 · Bonrse Bni�dina, 

Cbt CyptWrittr Excbangt 
1 J.ii Barclay St . .  

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

CHICAGO 
38 Court Sq uar�. 

BOSTON 
81 8 Wyandotte St . .  

KANSAS CITY. MO. 
W e  Will s .. v e  you frOm 
10 to 50% on Typewrl. 
ters of all makes. 
pr- Send,!or Oatalogue 

RECENT ARCHlEOLOGICAL DISCOV-
eries In the Nile Valley.-An account of M. de Morgan's 
Jatestresearches. SCIENTIFIC AMERICAN SUPPLEMENT 1 t 3S, price 10 cents. For sale by Mnnn & Cu. and all newsdealers. Send for new catalogue. 
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