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necessary in order to make room for the enormous ma­
chinery. 

PROGRESS OF WORLD'S FAIR WORK AT CHICAGO. 

Although the weather was cold enough in Chicago 
early in January to freeze ice fourteen inches thick on 
the lagoon in the fair grounds, the work of getting 
ready for the great Columbian Exposition, to be opened 
there next May, has not lagged in any department. 
The ice was properly cut and carried off to the cold 
storage warehouse, while the officials proceeded to com­
plete the rules and regulations touching the cost of 
light, heat, and power, and make plans for the grand 
military review at the time of the opening. All the 

TERM" FOR THE SCIENTIFIC AMERICAN. buildings will be lighted, but if exhibitors desire a spe-

On the 29th ult., franchises for the construction of 
surface roads in Lexington Avenue and Ninth Avenue 
were to be sold. A company knowr. as th� Lexington 
Avenue & Pavonia Ferry Railroad Company has been 
formed for the purpose of building and operating a 
cable road on Lexington Avenue if they are successful 
in obtaining the franchise. The Broadway cable road 
will bid for the Ninth Avenue franchise, and will intro­
duce the cable if they get it. At all events it is probable 
that, owing to the municipal limitations to mechanical 
traction in the streets of the city, the cable will be used 
on both these important lines.-Railroad Gazette. 
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Desert, so called, were susceptible of reclamation by 
use of the water from the Colorado River and from 

b>(!:!�,�1:f.���
al

I1'!;:�?��\".:'
t ��iE�;;:g!;7' .1:ilr�o:�

e
��J" �����'ii:ENT For one-quarter horse power and less . ........ .. ........ ..... $20 other bources has more than once been poiniad out in 

��Pp� ':,"t
n
;e;'?� 2,W; .. Ie"¥o t�o��� 

ad
�'i,'trl�� �ij;I,f'W�!�f

r
u�,;,.!.

c
�ii�� 

FOr more than.one-quart�r horse power and not exceeding these columns. That fact has been known to a few for 
fiollars"lIear. onc-half......................... . ...... . ........ " 40 many years, and a noted pioneer of the State, Dr. O. 

Ullildilllr Edition. For more than one-half horse power and not exceeding one.. '75 
THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI- For more than one horse power and not exceeding two....... 70 

M. W ozencraft, spent many years in a fruitless effort to 
���� ���

g
�a���p:�������:::,

t
:�d.P:re

o
e���f ���:�����

h
�et�l!: For more than two horse power and not exceeding three.... 60 persuade Congress to undertake that reclamation on a 

��t!1\���
g
pl!�es��;�ngarg:�fia��r

e
Jw:in�s,

n
��ri�

r b�il����;r��dar�£� For more than three horse pow�r...... .. . . . . . . . . • . . . • . . . .  . ... 50 large scale. Unhappily, however, he encountered the 

�f{:; ;:;;: il�I�';,'�:��
t
)ja;�h�

u
l���Fc�r��I�mg;

o
.;'i

e
��I�';,�ft�� The electric lighting at the fair is designed to surpass ignorance and obstinacy of men in nowise acquainted 

tu
s�il�

b
.,I�'b'l"��

o
2A ���:. W:3�I�u, to any part of the United States, Canada all prior attempts at illumination. About the avenues with the desirability of such an enterprise, and conse­

or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year. and walks 1,650 arc lights will be disposed, and there quently he went to his grave without securing the Combined �&te for BUILDING EDITION with SCIENTIFIC AMERICAN, $5.00 a year; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN will be 4,500 of them in the buildings. The incan- fruition of his hopes. and SUPPLEMENT, $9.00 a year. To foreign countries, $IL50 a year. 
descent system will be employed wherever practicable. A proof of the feasibility of this scheme of reclamation 

Spanish Edition of the �cientific Alnel'icRll. 
LA AMERICA CIE!'��."ICA E INDUSTRIAL (Spanish trade edition of the SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo­graphy with the SCIENTIFIC AMERICAN. Every number of IAl Amenca is profusely illustrated. It Is the finest sclentitlc, industrial trade paper printed In the Spanish language. It circulates throughout Cuba, the West Indies, Mexico Central and South America,., Spain and Spanish posses­sions -wherever the Spanish langnage is spOKen. $3.00 a year, post paid to any part of the world. Siugle copies 25 cents. See prospectus. 

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

jl� o��a�'lte���: t�:k':,n�ll
l
�e�ity����� �2:rbl'e

x
l'.;

e
Z�:0��

y JJlJ�Fl &00. t:r' Readers are specially requested to notify the publishers In case of any failure delay, or irregularity in receipt of papers. 

NEW YORK, SATURDAY, JANUARY 21, 1893. 

COJltel1t8� 

(lIIustrated articles are marked with an asterisk.) 
Africa, a golden city In. ........... &I 
Agricultural improvements, re-

cent .. ............ ....... ....... « 
Belt tightener, Noble & Hensley's'36 
Books and publications, new. . . .. « 
Brakes, automa.tic.............. ... 42 
Cable roads, New York City ...... &I 
Q4t taU fiags . . . .. .................. 39 
Celluloid, daugers of.. .. ......... 39 
Chemls.try to detect forgery .... " 38 
Chromium by electrolysis ......... 36 
��n�\t�s�l�:.rg:�:::.:·.·.·.:.·.·.·. � Electric accumulator, new ....... 35 
Electric elevated raUwaY,Prnyn's"O 
EngInes, elastic foundations for. '3 
E:v.e;the, and the telescope ....... '1 
Fireworks in miniature· . . ... . . . •. .  40 
Flo;w-er trick, an interesting* ...... 36 
Frost on window panes . . .•...•...• 39 
Glass, action of alkalies on ....... 43 
Hamburg, streets In . .............. 39 
Ice crop, the Hudson River ....... 36 
Insects, instinct and intelligence 

of . ........... .... ..... . ...... . ... 39 
Inventions recently patented . ... 44 
t�::O:�:ZC:b !!���k1����8;:: M 

La.ntern slides. instrument for 
M��1:�:riiaii,' Ch·icago:::.:: .. : � � 
���:�l�:'��:: ���to';rapbing: ill Maine, motive power resources of 43 Mechanical inventions, recent ... 44 MUsical instrument, MIldge's1< .... 36 Music as a remedy . ................. 42 Notes and queries .................. 45 Oil and gas region of Ohio . ....... 38 Patents. decisions relatlag to .. ... 42 ...Patents granted, weekly reoord._. 46. PhotographiC notes ................ 42 
�\�'j,�: :��¥i':,��

e
�'r.ne�: :::: : : ::: M 

Steamers, Atlantic, promfnent ... 42 Stea.m power from house dust .... 43 Tin-lined tubes, defects in ........ 'I ViSion, persistence of* . . . • ..... . . .  43 
War ship Ruric. Russian* ......... 37 
War vesBels� coal used on.. . . . . . .. 35 
Water power resources of Maine. 43 
Water wheel, adjustable under-

shot •........ .. ................. &1 
World's Fair notes . . . . . . . . . . . . . . . .  39 
World's Fair work, progress of .•.. 34 
Worsteds. . . .. . . .. . . .. . . .. . . . . . . ..... 35 

TABLE OF CONTENTS OF 

SCIENTlFIC AMERICAN SUPPLEMENT 

Fully 100,000 of the glass bulbs are to be used. They was afforded during the past season, when the excep­
will be threaded along the cornices and about the tionally heavy rains caused the water of the Colorado 
domes and spires. Even the lawns and flower beds in to attain a higher point than it had been known for 
certain parts of the grounds are to be made resplendent years. The banks of the river to the west were in con­
by tlie tiny electric lobes. sequence overflowed and the water spread to a depth 

The work of laying railroad tracks through the sev- of two or three feet for no less than forty miles or more 
era! buildings has now progressed so far that the on the desert. This water has since subsided, and in 
receipts of· exhibits upon the grounds is becoming consequence of the thorough saturation of the soil there 
large, and the directors say that there must be constant has sprung up a heavy growth of grasses, which affords 
pressure from now on to hurry them forward. On pasturage to cattle and sheep driven across the desert 
January 9 twenty carloads of exhibits were actually from Arizona, and which are an unfailing index to the 
unloaded within the exposition buildings, and this fertility of the soil. It is demonstrated in an indisput­
may be said to have formed the practical commence- able manner that with the water of the Colorado suit­
ment of the work of installation. ably diverted and properly handled, many thousand 

The big vreenhouses and the horticultural building acres of desert may be made productive in the highest 
have been scenes of great activity during the January degree. 
cold weather, for there has been a competitive pre- All that is necessary is the enterprise which shall em­
exposition primrose exhibit, in which were shown five bark in a comprehensive system of reclamation. That 
thousand pots of primroses, arranged artistically and an abundant reward awaits the genius who shall un­
according to hybridization, color, habit and class. dertake and carry such a scheme to perfection no one 
The show was.a most rare .. a.nd beautiful one, .the flow- doubts who is at all conversant with the situation.­
ers being produced from seeds furnished by the lead- Irrigation Age. 
ing flower and seed firms of the United States, to -------• .-+ ........... ..... ------

whom awards are to be made according to a plan cov- A. Golden City In A.frlca. 

ering color and habit. Under the big dome and be- We find in the London Times a letter giving a strik-
neath the floor of the horticultural building there is ing description of the remarkable town of J ohannes­
also an immense mushroom cellar, kept at a tempera- burg in the Transvaal, which is well called "The 
ture of 95° Fahrenheit, from which the restaurant Golden City." Its name even does not appear on the 
cooks obtain every morning a great supply of this del- maps of Africa issued ten years ago. It will be a sur­
ieate fungus. Inside the doors of this great structure, prise to multitudes to know that there is any such 
however cold may be the weather outside, the temper- spot on the African continent. The city stands upon 
ature is that of the tropics. Warm draughts of air a gold reef, upon which reef fifty companies are now 
are wafted through its extensive reaches, and warm working, employing 3,370 white men and over 32,000 

No_ 890_ sprays of water sprinkle the palms and ferns and other natives. Of the city of Johannesburg itself, the writer 
For the Week Ending January 21, 1893. tropical trees and plants, and the appearance every- says: 

Price 10 cents. For sale hy aU newsd<lhlers. where is that of aland of perpetual summer and sun- "It is neither beautiful nor impressive from the 

1. ASTRONOMY.-on the Forms of Comets'Talls.-'Ily A. C. RAN_PAGE shine. resthetic point of view, but it might be set down as it 
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Detection of Gold In Dilute Solutlons.-By F. K. ROSE.-The C
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Tile Cable Roads of NeW" York City. against the sky, the sound of an engine whistle is in 
StorageBattery'Cars .......... · ············· .······ ............... ... 14226 The present state of cable road construction in New your ears, and you find that a tram has been con-The Electric Launch P'tit Bob.-A direct-acting steam launch, 

whic h has gi.ven most snccessful resnlts at Cherbourg. -ll1gnre ... 14227 York City is as follows: 
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structed, which runs from one end of the Rand to the V. FRUIT CULTURE.-Keelling Grapes.-Keeping grapes by the 
use of bottles of water and hy water tuhes.-A very suggestive The track construction of the Broadway & Seventh other. The town is lit with gas, water is supplied to 
art��;;�il���,ln��� ·e.;: ..:..:TIi;,·j,roj,:ftti;,iiiWdgr8ft.iniiof;,ii.i;.: 14218 Avenue road is completed from the Battery to Central aU its houses, every ordinary appliance of civilization 

VI.'lt��'l'I�i3�r;cr.3Nii:fN'MMiiiN<f.�n:�0�:f·'j��r!ratl,j;f3e 14218 Park and but little yet remains to be built between the is here, and when you remember that it has all been 
v�rs���r���trl��!i',tao:esoi'ih.;·ii;u.die·comi>;.e.··d ... F·L· .. ·· U222 Battery and South Ferry. The uptown power station, done in five years,and that every scrap of material has 
m��!'k����Kn�;!"8�sMoio;.::.:.A·gi.ijmoioi;fo;. ·B::eic:8;::: 14223 at 51st Street and Sixth Avenue, is practically com- been carried up, and the six pianos waiting at the 

vIl�-:Mr6':gWM��1��I!l'''s?u��������::;��B ��ei.t: 14222 pleted and the machinery in place. The boilers were frontier will presently be carried, by ox wagons, you 
���::1���':e�I..�fRl� st�ail';��.��� .. ��:.����.���.�.�.��.�� 14216 fired last Tuesday, and the cable, which is of steel wire begin to realize something of the extraordinary condi­
����;So".;��:�·dli¥i.:.%r;;,

u
��-;.;��c:.:g,��fon�����·i; wound on a hemp core and is 1� inches in diameter, tions which can have called so sudden a development 

vll\?"r.t:�'bgpoi�!fii� r�aiyzi,;g··EYe ··pi.i;,e.:..:.BY··wiii.iAM 1'215 will be run in before the end of the week. At the into existence." 

��j';:g.�.;:.i n'il:::'���o�ig w�;�e�rll!' ��l:;�!'J
e
li��t.�tu�,:r..':� downtown station, at Houston Street and Broadway, ------........ �'-4.,...., .... -------

tion.................... ........ . .  . 
14225 the work is about one month behind that at 51st Street, MR C A HAMMOND Superintendent of the Boston IX. �nSCllJLLANEOUS.-A Saniti.iiii,,;sTravels::':NOt:.is·oii·saiiit .. : . . . , , 
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Needed EnlargelDent of Machinery Hall. 

According to Mr . .James Dredge, member of the 
Royal British Commission, there is likely to be a great 
lack of space for American mechanical exhibits at the 
Columbian Exposition. In a recent lecture before the 
Society of Arts, London, he says: 

The Machinery Hall, which is one of the great build­
ings in the central court, is 850 feet long and 500 feet 
wide, with an annex of 500 feet by 550 feet; the east 
front faces on the central court and the north adjoins 
the Adniinistration Building. Three main galleries 
occupy the length and width of the area; they are 
about 130 feet wide, and are crossed in the center by a 
transept of the same width. The roofs of these gal· 
leries and transept are in each case semicircular, the 
height of springing of the arch being about 22 feet from 
·the floor level. Each rib is free to turn on three points 
-the two bed plates and a central point at the sum­
mit of the roofs. The ribs thus consist of two half 
arches connected by a central pin, and constructed of 
light iron lattice girders of the type already referred 
to, excepting at the base and the summit of the arch, 
where solid panels are introduced for the whole width 
of the rib, which is about 6 feet. At the intersection 
of the transept, the ribs of which cross those of the 
galleries at right angles, the former are so spaced as to 
serve as the base for the rectangular iron framework 
that rises above the top of the ribs, and forms the 
foundation for three flat domes of 130 fpet in diameter, 
rising to the height of more than 50 feet above the 
ribs. By this arrangement the arched framework of 
the transept is removed, and its place is taken by the 
series of three domes rising to a height of about 130 
feet above the floor. The domes are circular in plan, 
anq. the space between the lower boundaries and the 
corners of the rectangular frame above spoken of, 
as resting on the arched ribs, is filled in with a flat 
roof. At each corner of the building is an entrance 
pavilion, surmounted by a domed roof, and in the 
center of the north and east sides there are large en­
trance porticoes flanked. by towers 200 feet high. Out­
side the arched galleries just described, and surround­
ing the building, are flat-roofed courts framed in tim­
ber and sheathed with fibrous plaster. These courts are 
in two stories, affording an extensive promenade on the 
gr<>und floor and a large gallery space above. The 
longitudinal framework of the iron portion of this 
structure is very elaborate, and cannot be described in 
so brief a notice as the present. The roof is to a large 
extent covered with glass, and, so far as can be judged, 
the arrangements provided for lighting and ventila­
tion cannot fail to be satisfactory. The building was 
designed with a view to erecting it hereafter as a great 
t'ailway station, to which purpose it can be admirably 
. adapted. The construction of the annex calls for no 
particular comment, nor does that of the power 
�tation adjoining. This power station will form pro­
bably one of the most interesting parts of the ma­
chinery section, as it will contain the boilers, engines, 
fl,nd dynamos for generating all the power required 
throughout the Exposition, about 24,000 horse power. 
The various units of this station will constitute ex­
hibits. The adoption of electricity on a very large 
:;cale for driving the machinery in motion will be one 
of the new departures at the Columbian Exposition, it 
will be exclusively used in the annex, which is framed 
wholly in timber, but in the main hall steam will 
be employed. As in the Paris Machinery Hall, over­
!lead rails will run from one end of the buiiding to the 
other, and on these traveling platforms will be placed 
(or the convenience of visitors. These platforms will 
be electrically driven. 

those American manufacturers who will be unable to I fine steel pins, which permit the straight sliver of 
display their specialties with' ad vantage, and also to wool to pass through rollers, while the short, knotty 
the numerous foreign visitors, to whom the show of bits are carried to the noil tin. The long combed woo) 
American machinery will be one of the principal attrac- is known to the trade as tops, while short, knotty por­
tions. It would seem, indeed, that unless some very tion is called nails. The top alone is used to produce 
extensive annexes be made to this building, the Ma- worsted yarn, and the noil is used for making a woolen 
chinery Hall will be a general source of disappoint- yarn chiefly to be employed in making blankets, 
ment, because it will be incapable of doing full justice although it is equally serviceable for making woolen 
to that branch of American industry which has made cloth or woolen dress goods. 
such prodigious progress during the last few years. After the wool sliver leaves the comb, it is passed 
Six months ago the applications for space represented through a series of machines called gill boxes, and 
more than four times the total amount available. and made into balls ready for the drawing room. In the 
the unsatisfactory problem which Mr. Robinson is drawing, each operation will reduce the weight of wool 
called upon to solve is to satisfy exhibitors who re- in a given length entering the machine according to 
quire 900,000 feet of space with one fourth of that the counts the wool has to be spun to. The ne)(t and 
amount. Those who call to-mind the American sec- last operation for making a single yarn is the spinning 
tion in the Machinery Hall of the Centennial Exhibi- room. In the spinning a perfectly even and fine thread 
tion in 1876 will remember that it was densely crowded, is produced and wound on to a bobbin. The process 
and yet it covered an area of more than 100,000 feet of spinning is now completed, and the next thing to be 
greater. It is true that on that occasion exhibits re- considered is the:design and color of cloth.-Geo. Simp­
lating to electricity, to transportation, and to mines son, Wade's Fiber and Fabric. 
and mining were all grouped within the Machinery • •• I • 
Hall, but in 1876 none of these classes occupied a great TOlDlDasl's NeW' Mllltltllbular Electric 

ACCUlDlllator. 

The area of the Machinery Hall is 1772' acres, 
which is divided as follows: '

Sqnare feet. 
Main hall. • •• • . . •••• . . . . ••••••••••••••••••••• • . ••••••• 425.000 
Annex...... .... ................... .. .................. 269.990 

Total. . ... .. .. ... .., ............................. 694,990 

deal of space. At Chicago a vast building has been 
allotted to each of these groups, and the prospects are 
that they will be densely packed with exhibits. 

When the progress that has been made during the 
last 18 years in mechanical arts is borne in mind, there 
is no reason for surprise that the demand for space is 
far greater than the supply, and it would almost ap­
pear as if the organizers of the Exposition had lost 
sight of the fact that the pressure in this department 
will be unprecedented. Mr. Robinson, the chief of 
the department, writes at a recent date in a somewhat 
desponding tone as follows: "Either three-quarters 
of the applicants must be left out, or cut down to 
one-fourth of the space applied for, or finally the chief 
of the department must take upon himself the re­
sponsibility of placing on the space available the re­
presentative firms who have applied, and eliminate 
the less consequential applicants. Thus the manufac­
turers of the country will_suffer greatly by not being 
able to make as full a display of their products as 
they would otherwise be entitled to do, and there will 
be many strong and enterprising concerns who will 
not be represented. Unless additional buildings are 
provided, the whole brick and tile industry will not 
find a place, nor will fire engines and fire extinguish­
ing apparatus secure a location. Besides these, 
heavy machinery, like drop hammers, steam hammers, 
and machinery requiring fire for its operation, like 
fo:rres, special boilers, gas and oil machinery, must be 
omitted." 

. I. J • 
Worsteds • 

A further reply to Mr. Brennan's questlQn : 
Worsteds are generally classed under the head of wool 
goods without any distinction as to their special con­
struction. The manipulation of the wool to make 
a piece of worsted differs very much from that neces­
sary for the production of woolens. Although both 
are composed of wool, they are two different materials. 
A worsted is made entirely of wool direct from the 
sheep's back, and must be of sufficient length to per· 
mit of being combed. This is a very important distinc­
tion, for other wool yarns may be made from wool that 
has before seen service in a garment, and being recon­
structed into a wool substance called shoddy, and be­
ing mixed with a greater or less amount of pure wool, 
according to the yarn desired to be produced, is again 
converted into yarn. Worsted yarn is made not only 
of wool in its first stage from the sheep's back, but 
from wools sufficiently long in staple to permit of being 
combed. 

After the wool is taken from the sheep's back it is 
pltSsed on to men trained in ascertaining the various 
qualities of wool, and by them sorted into the several 
grades that the fleece contains. The number of quali-

This area is not quite so large as that of the Ma- ties or grades of fineness of the fibers in a fleece varies 
chinery Hall and its annexes at the Paris (1889) Exhi- according to the breed of the sheep. Some classes of 
bition. As, however, it is hardly to be expected that wool contain as many as fifteen distinct varieties. By 
foreign nations will require so much space for this the quality of wool is meant its:adaptability to produce 
class of exhibit in Chicago as they did in Paris, it so many number of yards of thread to a given weight. 
might have been supposed that the space allotted to' After beng sorted, the desired quality of wool to pro­
American exhibitors would have been sufficient for duce a certain yarn is taken into the wash house and 
the purpose. This does not appear to be so, however, thoroughly washed by a machine in warm water and 
and, according to the report of Mr. L. W. Robinson, soft soap. All the grease and dirt are removed by this 
the demands for space are altogether out of proportion process. It is then passed on to the carding room ; the 
with what can be supplied. The statement that there carding �!1�hiD<; opens out the flbers of the fleece and 
are 17Yz acres of floor space is in itself somewhat mis- I places them perfectly straight, so that a continuous 
leading, because from ihis total many important de- I rope of wool is run off the machine. The fibers of wool 
ductions have to be made. These deductions are ap- vary in length, some being long enough for worsted 
proximately as follows: yarn, while others are not. 

Square feet. In the process of washing and the natural growth of 
Stairways, restaurants. entrances, etc .... .... . . ..... . . . 56,990 the wool, some of the fibers become worked into little 
Foreign sectIOns . . ....... .. .. .. .. ............... ..175,000 
Power plant for engines and dynamos ...... � ........... 112,974 balls like pinhead specks, which, if permitted to pass 
Engines for driving American exhibits............. . 3,000 into the yarn, would make a specked effect in the cloth. 
Dednctiou for aisles, avenues. and passageways ....... 116.675 These must be removed by the comb, aud in order to 
Total net space for American exhibits . .......... ....... 220.351 do this the wool is passed from the card to the back-

It will be seen from the foregoing figures that th� wash, from back-wash to punch, from punch to comb. 
space available for American exhibits and machinery Wool combing machines are of various constructions, 
sinks into really inSignificant proportions. That this is I such as Noble's, Holden's, and Lister's, but the princi-
80 will be a cause of deep �et and disappointment to pIe of all is the same, in tha.t the wool isdra.wn through 

Dr. Donato Tommasi's accumulator is character­
ized by electrodes inclosed in a tubular envelope or 
sheath of metal or insulating material, either rigid or 
elastic (celluloid, ebonite, caoutchouc, etc.), perforated 
by a multitude of little holes. 

In the center of this sheath is arranged a core of lead 
or other suitable metal or alloy serving as a current 
conductor, and in contact, on each of its faces, with a 
layer of oxide of lead which is preserved from falling 
or disintegration by the perforated envelope which im­
prisons it. 

The immediate consequence of this arrangement is 
to double, for a given weight, the proportion of the 
active matter and, consequently, the capacity of the 
accumulator 

Thus, the advantages of the multitubular accumu­
lator are explained from three points of view, the ca­
pacity, the weight and the volume. 

The charge is made by such a system that it can at­
tain, without inconvenience, 5 to 6 amperes per kilo-
gramme. 

The discharge can vary from 1 to 4 amperes per kilo­
gramme of the electrodes. It should be stopped when 
the tension is lowered to 1 '7 volt. IIi the case of varia­
ble strains, when sudden power is needed, the Tommasi 
accumulators can stand, without inconvenience, in­
tensities of from 6 to 8 amperes per kilogramme of elec­
trodes. 

The electrical constants of this accumulator are the 
following: 

Initial electromotive force.... . . . . . . . .. .. ............ 2'4 volts. 
Capacity per kilogramme of electrode ......... .... . .. 20 amperes. 

Result in quantity ........... ......................... 95 p: c: 

Resnlt in work. . .. .. .. . .. .. .. . .... .... . .............. 80 p. c. 

In announcing a capacity of 20 ampere hours that 
can be utilized per kilogramme, Mr. Tommasi has 
adopted a system of discharge which can vary from 1 
to 3 amperes per kilogramme of electrodes. It is evi­
dent that, if less were employed, the capacity would 
be increased. 

Comparison.-To give an idea of the great .electric 
capacity possessed by the Tomniasi accumulator, it is 
only necessary to compare this capacity with that of 
the best types 6f accumulators known, which are 'most 
used in electric lighting and traction, and thus we find 
that the capacity of the multitubular accumulator is 
8 '3 to 5 6 times that of the best types known. 

The arrangements employed in the accumulator of 
Dr. D, Tommasi show, as will be seen, considerable 
progress beyond those that have been produced here­
tofore. The simplicity and strength of its construction 
make of it an absolutely industrial apparatus, which 
will have to render immense services, and consequently 
destined for a great future. 

• t ••• 
Coal Consumption of War Vessels. 

Tests of the coal consumption of some of the United 
States war vessels have shown the following results: 
The Newark, which has triple expansion horizontal 
engines, indicating 9,181 horse power, burned 2'484 
pounds of coal per horse power per hour. The Con­
cord, with the same style of engines, indicating 3,518 
horse power, burned 2'76, and the Bennington, indi­
cating 8, 583 horse power, burned 2'6 pounds per horse 
power per hour. The rate of consumption was about 
40 pounds of coal per square fOot of grate surface per 
hour with a forced draught. The coal used by the 
Newark was semi-bituminous, of excellent quality, 
and that used by the other ships was a good quality of 
aJlthracite. 

.,e,. 
Dimensions of the New- Cunard Steamers. 

In an article in the SCIENTIFIC AMERICAN of De­
cember 81 relative to English-American steamers the di­
mensions of the new Cunard steamer Campania were 
given as 700 feet length, 20,000 tons. This was an error. 
The above are the proposed dimensions for the new 
White Star steamers. The new Cunard boats Cam­
pania and Lucania are 620 feet length, 65 feet 8 inches 
beam, 4S feet depth, 12,500 tonnage. 
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A SIMPLE, COMPACT FOLDING 
'
SEAT. inner and outer faces of the end piece of the planer A NOVEL MUSICAL INSTRUMENT. 

A safe, easy and convenient seat, especially adapted frame. By the turning of these nuts the yoke carry- The musical novelty shown in the engraving, which 
for use in locomotive cabs, is shown in the illustration, ing the pulley may be moved toward or from the the inventor has christened the pneumatone (Gr. 
and has been patented by Mr. John S. Kilgore, of Sal- cutter head shafts, to give the proper tension to the pneuma, breath or air) has been patented by Mr. 
ida, Col. The seat is supported on parallel slide-ways, belt, the spring having a cushioning effect, although Clark S. Mudge, of Bettsville, Ohio. A thin disk, pre­
which receive the flat flanges of the side pieces of the. the spring may be omitted if desired. The weight of ferably of celluloid or similar material, is held on a 
seat frame, cross bars making the frame rigid. The the tightening pulley is supported by an adjusting stud projecting from a plate which has at its lower end 
frame is supported by spiral springs, whose upper ends screw in the lower box, and the pulley also has end an angular offset connected with or integral with the 
are secured to screw eyes in the walls of the cab. In flanges to prevent the belt leaVing it. The single belt handle, and on the face of the disk is held an adjusta­

KILGORE'S LOCOMOTIVE CAB SEAT. 

parallel guide bars near the center of the frame is 
pivoted the inner end of a swinging brace whose outer 
end is pivoted between angle clips on the under side 
of the seat, and pivoted links connect the ends of the 
seat bottom with the upper ends of the side pieces of 
the sliding seat frame. When the seat is used its lower 
edge is pulled out slightly, and the seat drops to place, 
its back edge resting on the upper ends of the side 
pieces of the sliding frame, and the brace swinging out 
into position, as shown, the seat being folded, as in­
dicated by the dotted lines. by raising its inner sides 
with the hands,or simply by the inward pressure of 
the limbs upon it!.' front edge, which causes the seat 
bottom to swing up into vertical position., The seat 
may be applied to any cab to occupy the least possible 
amount of space, while it has no lateral motion, and 
t.he spring supports it in a manner to make a very easy 
and comfortable seat. 

.. �.,., 
AN IMPROVED BELT TIGHTENER. 

The device shown in the illustration is especially 
adapted for use on planing, sizing, matching, moulding 
and similar machines, admitting of quick application 
and ready operation to tighten or slacken belts. It 
is also designed to lessen the cost of belting, as both 
the right and left hand cutters may be connected with 
the driving pulley by a single belt, and, as different 
faces of the belt pass over the tightener and the 
cutter head shafts, any shavings, chips or foreign 
material caught by the belts at the cutter heads will 
be discharged at the tightener. The improvement 
has been patented by Messrs. John B. Noble, of 
'.ratum, and Joseph B. Hensley, of Baird, Texas. It 
is shown applied to a planer, the tightening pulley 
being mounted in boxes in a yoke-like frame pivoted 

employed passes from the driving pulley around one ble plate having an elongated slot loosely engaging 
cutter head shaft, thence around the tightener and to the stud, so that the latter plate can be moved up or 
the other cutter head shaft, and back again to the 
driviDg pulley. It will be seen that, by means of this 1 
deVice; the belt tension may be readily increased or 
diminished while the machine is in motion, without 
interfering in the least with its regular work. Manu­
facturers of planing and matching machines and others 
desiring to use the improvement may address Mr. J. 
B. Noble, Tatum, Texas . 

. .... .. 
AN IMPROVED COOKING VESSEL. 

The improvement shown in the illustration, forming 
the subject of a patent issued to Mrs. A. R. Isaac, of 
New York City, consists of a vessel adapted to be held 
in It pot of water to permit the contents of the vessel 
to be steamed or boiled wit,hout escaping therefrom, 
an additional receptacle being also proVided for the 
cooking of the sauce. The vessel is preferably'made 
of sheet metal, open at the top and bottom and with 
many perforations in its sides, and near its bottom is 
an opening in which slides a perforated plate, haVing 
a flange and hinged handle on its outer edge. On 
sliding the plate inward, it rests upon brackets se­
cured to the inner face of the body, and forms a re­
movable bottom for the body of the vessel. In suita­
ble sockets in the upper edge of the vessel rest the 
trunnions of an additional receptacle or saucepan. 
With the perforated plate or false bottom in its inner­
most position, the material placed in the vessel to be 
cooked will be either steamed or boiled, according to 
the quantity of water in the pot, the contents of the 
sauc(lpan being in either case heated by the steam. 
After the cooking has been effected, the vessel is 
placed upon a platter or other dish and the sliding 
plate is drawn out, when the contents are deposited in 
a body, unbroken, in the dish provided therefor, ob· 
viating the necessity of removing the articles piece by 

piece. Further infor­
mation relative to this 
improvement may be 
obtained by addressing 
the patentee, P. O. Box 
No. 773, New York Ci�. 

••• 
Chromium by Electro-

MUDGE'S "PNEUMATONE." 

down on the face of the' disk, and secured in desired 
position by a thumb nut. On the lower end of this 
vlate is an angular extension, ,a rod connected with 
which extends downward through the offset of the 
other plate, a spring being coiled around the rod, 
whose lower end is threaded and fitted with a large 
nut. This rod forms the one key or slide used, and 
that only in producing a very high note, in which case 
it is pressed up, and in making a very low note, when 
it is allowed to go back to its lowest position by spring 
pressure. In playing the pneumatone the operator 
has only to place the exposed part of the circular disk 
to his lips and force the air against and over the disk, 
which will cause it to vibrate to produce a musical 
tpne, which can be changed by the tongue and mouth 
much the same as in whistling. The pneuma tone is 
6U: x lU: x u: inches in size, making it a very convenient 
instrument to carry in the pocket. 

••••• 
lysis. AN INTERESTING FLOWER TRICK. 

ISAAC'S COOKING VESSEL. ----- - - - ---_. - . -----. 

In a recent issue of The trick that we about to describe, although old, 
the Comptes Rendus of is very interesting. The prestidigitator comes forward 
the Paris Academy of holding in his hand a small cardb01l.rd box which he 
Sciences, M. Em. Placet says contains various kinds of flower seeds. 
describes a new method " Here there is no need of moisture, earth, or time 
of preparing chromium to cause the seed to germinate, the plant to spring up 
b y electrolysis. A n and the flower to bloom. Everything takes place in­
aqueous s o l  u t i  0 n of stantaneously. Would not a rose in my buttonhole 
c h r o m  e alum is first produce a charming effect? A stroke of the wand 

made, to which is added an alkaline sulphate and a upon the seed deposited in the desired place, and see I 
little sulphuric acid, and a current is then passed the rose appears. A few seeds in this little box (Fig. 1 
through the solution. Pure chromium is then de- A), that we shall cover for an instant so that it cannot 
posited at the negative pole. Thus prepared, the I be seen how flowers are born. . . . It is done; 
metal is of a pluish-white color and very hard. It ,let us take off the cover: violets, forget-me·nots, and 
resists atmospheric influences, and is not attacked by I Easter daisies are here all freshly blown. 
concentrated sulphuric acid, by nitric acid, or by a "You are suspicious, perhaps, and rightly, of the 
concentrated solution of caustic potash. It is propos- little tin box, and more so of its cover. Well then I 

ed to carry on chrome plat­
ing on an industrial scale, 
to replace the nickel plat­
ing. Good adherent 'd&­
posits of chromium ha.ve 

--" been obtained from the 
same bath on brass, gun 
metal, copper, and even on 
iron. The deposit is said 
to resemble oxidized silver. 
An ingot of the pure me-
tal, weighing one pound, 
has been prepared and sent 
to the academy by the in­
ventor of the process, who 
is now engaged in investi­
gating various alloys of the 
metal. 

....... 
The Hudson River Ice 

Crop. 

NOBLE II HENSLEY'S BELT TIGHTENER. 
The Hudson River ice 

harvest is now in progress. 
It begins sixty miles north 

THE BIRTH OF THE FLOWERS. 

in a hanger secured to the inside of the planer frame. 
The outer end of the frame is connected by a rod 
with one end of a spiral spring, from whose opposite 
extremity a rod p&8tes through an opening in the 
end of the pla.ner frame,·. the end of the rod being 
threaded and carrying two iook nute eqpgiDg the 

of New York City. The ice is ten inches thick, and I here is a small goblet the transparency of which is 
is pure water ice, so clear that one can read a news- perfect, and this borrowed hat with which I cover it 
paper through the blocks. The indications are that can have undergone no preparation. Letus remo.veit 
the ice crop this year will be the largest and finest ever 

I
' quickly, for the flowers. . . Whatl no 1towers? Ah I 

gathered On the river, and will reach nearly 4,000,000 it is because I forgot to sow the seeds. Let us begin 
tone. the operation ovar again. What flowers do you want? 
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JANUARY 2 1 ,  1 893.] J titutifi( �mtritau. 
-a mignonette, a ·violet, a marigold ? Here is a seed the glass. So, this time, be certain of it, the flowers 
of each kind, which I shall put into the glass. Now will appear. 
let each one tell me the flower that he prefers. Now I 4. The Small Bouquets in the Hat.-There is not a 
cover the glass, and count three seconds . . . See second to be lost ; the spectators are admiring the 
the magnificent bouquet I "  (Fig. 3. ) bouquet and are astonished to see it make its appear-

Finally the trick is finished by taking from the hat ance. The operator very quickly profits by this 
a number of small bouquets that are offered. to the moment of surprise to introduce, by the same process 
ladies. The following is an explanation of it : as before, a package of small bouquets tied together 

1. The Buttonhole Rose.-This is a stemless artificial with a weak thread that will afterward be broken in 
rose of muslin, which is traversed by a strong black the hat. We have not figured these bouquets upon 
silk thread arrested by a knot. To this thread, which I the bracket, in order to avoid complication. Of course, 
should be 5 or 6 inches in length, 
is attached quite a strong rubber 
cord capable of being doubled 
if need be. The free extremity 
of the rubber traverses, in the 
first place, the left buttonhole of 
the coat, and then a small eyelet 
formed beneath, and then passes 
over the chest and behind the 
back, and is fixed by the extre­
mity to one of the right hand 
buttons of the waistband of the 
trousers. 

37 
ble. It is on· this account that, when there happens to 
be in any one winter several consecutive days when 
sleighing is possible, every sort of vehicle adapted to 
travel on runners is pressed into service, and what may 
be styled a regular " sleighing carnival " is indulged in. 

The Russian sleigh shown in one of the accompany­
ing views is a unique specimen of a class by no means 
small, it having been the custom of the rich in Russia 
for many years to provide themselves with very costly 
and highly ornamented sleighs, as sleighing in that 
country, during several months of each year, affords 

about the only means · of COlli­
munication over vast stretches 
of territory. 

When the prestidigitator comes 
upon the stage, the rose is car­
ried under his left armpit, where 
he holds it by a slight pressure 
of the arm. At the proper mo-

A RUSSIAN SLEIGH 1794. TUB SLEIGH. 

The " tub " sleigh and the "tub 
Victoria " shown, as well as the 
same general pattern of single 
sleigh with a rumble, are styles 
frequently seen on the roads 
around New YOlK. In the lat­
ter case the driver in livery 
perched high up behind controls 
the team, the lines p a s  s i n  g 
through rein supports. T h e  
dashes are provided with wire 
fenders and d e c o r a t e d  with 
plumes, the colors of which are 
in harmony with those of the 
paint on the sleighs. 

There was a time when the 
patterns for sleighs could be 

ment he raises his wand toward 
the right, and looks ip. the same 
direction in order to attract the 
eyes of the spectators to that 
side ; but at the same time he 
separates his arms slightly, and 
the rose held by the taut rubber 
suddenly puts itself in place. 
The magic effect produced by 
the instantaneous appearance of 

' 

this flower, coming whence no 
one knows where, could not be 
apprecia+:ed without having been 
seen. RUMBLE SLEIGH. TUB VICTORIA. 

counted on the fingers of one 
hand ; now they are to be num­
bered by scores. The old square 
box has almost disappeared. 
The Albany cutter and its larger 
counterparts, the four and six 
seat sleighs, appear in dimin­
ished numbers, and contribute 
their share to the variety of the 
picture. The Portland sleigh is 
a favorite among light cutters, 
while Americanized R u s s i a n ,  
Canadian and other types of 2. The Flowers in the Small 

Box.-In this second appearance of flowers, produced 
by means of the small apparatus shown in Fig. 2, 
there is really nothing very mysterious. The special 
object of it is to bring into relief the experiment that 
is to follow, and in which, evidently, there can be no 
question of double bottom. Moreover, the diversity 
of the means employed contributes powerfully toward 
astounding the spectators. 

Fig. 2 shows in section the three pieces of the ap­
paratus, which are placed separately upon the table in 
Fig. 1. A is the cylindrical tin box in which the seeds 
are sown, and B another box of slightly larger diame­
ter, but in. other respects just like the first, which it 
entirely cpvers. To the bottom of B is fixed a small 
bouquet of artificial fiowers, By slightly squeezing 
the cover, C (which is of thin brass), toward the bot­
tom, the box, B, with the bouquet, is lifted. If, on the 
contrary, the box is left upon the table, the spectators 
do not perceive the substitution made, and think that 
they all the time see the 
first box, whence they be­
lieve the flowers started. 

3. The Bouquet in · the 
Glass.-This is the most 
interesting part of the ex­
periment. 

As we have said, the 
glass is first covered with 
a hat, and the prestidigi­
tator feigns astonishment 
upon seeing that the flow­
ers have not appeared, but 
at the very instant at 
which the hat is lifted, 
when all eyes are fixed 
upon the glass, looking for 
the bouquet announced, 
the operator, who, with 
the right hand, holds the 
hat carelessly resting upon 
the ·edge of the table, sud­
denly sticks his middle 
finger in the cardboard 
tube fixed to the handle of 
the bouquet, which has 
been placed in ad vance 
upon a bracket, as shown 
in Fig. 1, and, immediately 
raising his finger, intro­
duces the flowers into the 
hat, taking good care (and 
this is an important point) not to turn his gaze away 
from the glass to the bouquet or hat, as one might feel 
himself led to do in such a case. This introduction of 
the bouquet should be effected in less than a second, 
after which the hat is held aloft, while with the left 
hand some imaginary seeds, the kinds of which are de­
signated in measure as they are taken, are selected 
from the cardboard box and successively deposited in 

a skillful operator will not hasten to produce the small 
bouquets. He will ad vance toward the spectators as if 
the experiment were ended, and as if he wished to re­
turn the hat to the person from whom he borrowed it. 
Afterward, making beliflve answer a request, be 
says : " You wisb some flowers, madam ? And you too ? 
And are there others who wish some ? I will then 
empty into the hat the rest of my wonderful seeds, 
an! we shall see the result. " It is at this moment that 
the spectators are attentive anG. that all eyes are open 
to see the advent of the flowers. 

Never forget that with 'prestidigitators it is almost 
always too late when one thinks of watching them.­
La Nature. 

• ,e • •  
VARIETY IN SLEIGHS. 

The various designs of sleighs which one sees on the 
park driveways, and on all the thoroughfares in the 
neighborhood of large cities, when the winter happens 

THE RUSSIAN WAR SHIP RURIC. 

to be such as to afford a season of sleighing, afford a 
highly attractive feature of outdoor life at such 
periods. In the latitude of New York City, along the 
Atlantic coast, although the temperature often falls in 
the winter months to about the zero figure, it is seldom 
that the snow fall and the temperature are both such, 
for any considerable period, as to afford any note­
worthy llea.son durin&" which ridiJlal on runners is feasi-

sleighs·'appear in almost endless variety, forming a 
most picturesque spectacle, in which color, form and 
motion are all united to make the "sleighing time " 
scene on our suburban boulevards a most attractive 
and animated one. 

. ' .. . 
THE RUSSIAN WAR SHIP RURIC. 

The new Russian cruiser Ruric is of 10,923 tons dis­
placement, and measures 435 ft. long, over all, by 67 ft. 
beam and a draught of 29 ft. 9 in. She is what is fre­
quently called an armored cruiser, and belongs to the 
class which includes the Imperieuse of 8,400 tons and 
the Galatea of 5,600 tons displacement ; the French 
Dupuy de Lome of 6,297 tons, the Latourch Neville of 
4, 745 tons displacement, and the American New York 
of 8,150 tons and the Maine of 6,648 tons displacement, 
as well as ships protected with sloping armor like our 
Blake of 9,000 tons and Edgar of 7,350 tons displace­
ment. the French Cecille of 5,766 tons and the Alger of 

4, 160 tons displacement ; 
and also the American 
Columbia of 7,475 tons dis­
placenient. 'Ihe Engineer 
says she is almost 2,000 tons 
greater displacement than 
the heaviest of those men­
tioned above, and in re­
spect of length she eclipses 
the others-by over 60 ft. 
in the case of the Blake, 
the longest of them. 

As at present arranged, 
her protection consists of a 
belt covering some 80 per 
cent of total length of the 
ship, 7 ft. in depth, and 
tapering from 10 in. at the 
normal water line to 5 in. 
below it ; over this there is 
to be a steel deck 2% in. 
thick, of curved form, and 
covering the whole of the 
vital parts of the vessel, 
as well as sloping down 
fore and aft, where the 
armored belt affords little 
or no protection. The prin­
cipal guns will be placed in 
armored sponsons, two at 
the forward end and two at 
the after end of a second­

ary battery, also in armored sponsons, etc. Her arma­

ment will consist of four 8 in., sixteen 6 in., fourteen 

4'7 in., and eighteen quick-firing guns, and five tubes 

for Whitehead torpedoes. An armored conning tower 

for the protection of the captain in action, and the 

chutes by which the ammunition is conveyed to the 
guns on upper deck, will also be well pr�tected by steel 
armor. Her motive power will consist of four sets of 
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triple expansion engines, which are expected to develop 
18,250 indicated horse power, with natural draught, 
driving twin screws, which will give her a sea speed of 
18 knots. It is expected, however, that she will be able 
to exceed this >'peed when necessary. At her ordinary 
load draught she can carry sufficient coal to steam from 
Cronstadt to Vladivostock at her most economical rate, 
or about 18,000 knots without the necessity of calling 
at a coaling station to replenish her bunkers. She has 
been built at the yard of the Baltic Works Company 
on the river Neva. 

.. . . . .. 

• 

developed as much as 200 horse power. The total ex-
pense, including pulleys, belting, shafting, and wire 
rope for transmission, was $2,500. The gear and all the 
parts have worked perfectly without noise or wear. 
It was built by regular employes of the Potsdam Red 
Sandstone Company. 

Chelllistry a Shre,vd Detector 01' Forgery. 

Some years ago a traveling salesman related to me a 
curious incident of detecting a forgery. He was a 
traveling salesman when emery wheels came into early 
use, and he suld a quite large wheel in Providence, R. 

THE POTSDAM RED SANDSTONE COMPANY'S WATER I.,  and wrote them what speed it was warranted to run 
WHEEL. at safely. In a short time the party wrote to him that 

In a reeent issue of this paper we illustrated the the wheel had burst and.broken one man's arm and done 
Potsdam stone quarries of this State. In one of the other great damage. So when he went to their city he 
cuts a water wheel was shown, to which we alluded as called at their place, and they sued him for some thou­
employed for developing power for running the ma- sands of dollars' damage; and as he was out of his State 
ehinery of the works. This wheel was designed by a it caused him no little trouble to secure bonds for ap­
member of the firm of the Potsdam Red Sandstone pearance at court for trial of the case. This he did, 
Company. Its simpl.icity and efficiency entitle it to however. Then he commenced to study how to get 
consideration, independent of the fact that the posi- out of his trouble. He had been rather careless in not 
tion in which it is placed involves special difficulties in copying his letters, and this one in particular ; but a 
operation. The river on which it is located is subject happy thought struck him, and he went to their office 
to freshets and varies at times greatly in the level, in and inquired what ink they used. They said Carter's 
the spring sometimes rising 6 feet. The stream is also exclusively. In looking at the letter he thought that 
used for logging, 200,000 logs passing down it in a the figure 1 in the 1,800 was of a slightly different shade 
season. These sometimes jam, and quantities of the than the 800, while the salesman UEed Arnold's only in 
logs strike the wheel and pass under it, the wheel ris- his office. So in going home he went and saw a scien­
ing to let them pass. The wheel has been in operation tific chemist in New York City and paid him $25 to 
for several years, yet in all this time it has never broken furnish a chemical solvent that would dissolve and re­
a paddle. move either ink without affecting the other. So in 

The wheel proper is an undershot wheel of the sim- about a month came to him, by express, two bottles, 
plest possible construction. The hubs or flanges for one marked to remove Carter's ink and the other to re­
carrying the arms are keyed to the shaft, as shown in move Arnold's, with directions how to apply and use 
the cut, Fig. 2. To further stiffen the shaft, three it. He tested them, and both were a success. 
struts are placed equidistant around its center, over The time for court came, and he appeared there 
which tension' rods with turn buckles are carried, as with counsel. He heard the evidence of proprietor and 
shown in this yiew and also in Fig. 3. The wheel is bookkeeper. In cross-examination the bookkeeper 
destitute of framing to take up twist. In place of swore that he used Carter's ink only. The salesman's 
such framing a wire rope is carried spirally half way letter was produced. The judge and foreman of the 
around the wheel, just inside the paddles, to which it jury were called to a table to see an experiment in 
is fastened. This compels the end of the wheel next chemistry. Defendant had two bottles of ink and two 
the gear to keep up with the other end. The rope is bottles of solvent. The court was asked to write his 
fonnd to answer the purpose perfectly. name with the two inks on two pieces of paper and dry 

The shaft of the wheel is made of rock elm, and i.s them thoroughly by the fire. Each solvent was tested ; 
24 inches in diameter. At the ends it is trimmed down one removed the Carter ink and the other the Arnold. 
for journals. an<:J. over the portion thus reduced in Then the letter was brought and the court asked to 
thickness pieces of 15 inch iron pipe are driven. The carefully examine the shades of ink, and thought it 
outer portion thus treated forms a journal two feet discovered a slight difference. 
long ; the inner portion is 6�j' feet long. The wheel is Then the solvents were applied, and the figure 1 com-
18 feet in diameter and 41 feet long. The paddles are pletely removed without affecting the figures 800. 

20 inehes wide and of the full length of the wheel, each The court said, "It is not necessary to proceed in t.s 
being in one piece. The arms are of 4x7 inch water case. The jury is instructed to bring in a verdict for de· 
elm. fendant, with costs of prosecution." Said the salesman 

The wheel axle is carried on trunnion blocks made who related this to me, " I  was not through with them 
of timber 20 inches square. The trunnion blocks are then. I made them pay for that emery wheel, all of 
suspended by ropes, which, passing over pulleys in a my costs and time, and my lawyer's fees, or risk a suit 
stationary frame rising above the top of the wheel, for forgery. They paid everything up and quit, and 
terminate in counterweights, thus supporting the had a very costly emery wheel." J. E. EMERSON. 

weight of the wheel. Everything now is in condition • • • , • 
to keep the wheel at the same level as regards the 'rile Oil and Gas Region in Ohio. 

water, whether it rises or falls. In the large engrav- Mr. John Gould, writing from Western Ohio to the 
ing the trunnion block and counterweighting ar- Country Gentleman, gives the following interesting ac­
mngement for the outer end of the wheel shaft is count of the oil and gas wells of that region : 
shown. A similar mechanism is contained within the That these black swamp lands of Ohio were the 1, 200 
house for the other end of the shaft. In Fig. 4 of the feet covering of an oil stratum, and across the State 
seetional drawing the arrangement of counterweight- from northeast to southwest was to be discovered a 

.ing is shown more in detail. gas belt that would be a world's wonder, no one had 
'.rhe end of the shaft is carried into the house and on ever dreamed of, and this discovery, a few years since, 

it a gear wheel 10 feet in diameter, with teeth of 2Yz the mad rush of speculators, and the tide of ad­
inehes pitch, is placed. It is obvious that as the wheel venturers who are also seeking their Eldorado, have 
rises and falls this gear wheel will, of course, do the had a wonderful effect upon the agriculture of the 
same. The arrangement shown in Fig. 5 is for the western counties of the State. The number of wells, 
purpose of enabling it, in spite of the changing of posi- both of gas and oil, that have been put down in West­
tion, to opemte a fixed countershaft. A wooden ern Ohio is past computing, and as each one represents 
frame of heavy timber has one end journaled upon the an outlay of from $2,000 to $5,000 for derrick, engine, 
shaft, so as to inclose within itself the 10 foot gear housing, piping, and labor, some economists put the 
wheel. On the same frame a 10 inch gear wheel en- outlay at a figure actually above the income from the 
gaging with the larger one is journaled. This gear sale of the oil. It is also to be doubted if the farmers, 
wheel turns a 5 foot band wheel attached to its own except in individual instances, have had their actual 
shaft. From the band wheel a belt goes to a fixed band wealth enhanced by the discovery of oil ; not but that 
wheel near the ceiling, which, by miter gearing, turns a the farmers receive the money for the ground lease and 
grooved rope pulley for the power·transmission cable. royalty, but assuming that these wells would be a last­
On the further end of the frame a box is placed . ing source of income, hosts of these men have in turn 
to receive material for proper counterweighting. This become oil speculators and well developers, and the 
counterweight keeps the belt stretched. An exami- abandoned wells and dry holes tell why . oil is not 
nation of Fig. 5 of the cut will explain the entire always a source of wealth or profitable investment. 
arrangement. As the water wheel rises and falls, the A day of observation among the wells is not without 
counterweight executes the reverse movements. The interest, anti may possibly 'awaken a moment's atten-
12 inch gear wheel and 5 foot band wheel change in tion on the part of your readers. These wells are usually 
position a little as these movements take place, but in clusters, varying in number from six to a hundred, 
the counterweight keeps the belt always stretched, and as a rule are not far from 1,200 feet in depth. The 
and the two gear wheels are always at a fixed distance huge derricks above them are not far from 60 feet in 
from each other, as they are both attached to a rigid height, resembling a windmill tower. The wells are 
frame. The grooved sheave for the transmission rope cased below the water line with a 5 inch iron tubing ; 
is 10 feet in dia:meter, and normally runs at 200 revolu- inside this are the 2 inch pump tubes. The well is pro­
tions per minute. The gear wheel on the end of the vided with a small engine, although the steam is fur­
shaft is of wood with iron segments bolted on, and is of nished from a central boiler house that supplies the 
8 inch face, as is also the 10 inch pinion with which it power for from three to eight wells. The steam pipe 
engages. to the wells, that may be 10 or 150 rods away, is put in 

The fastest speed of the wheel is thirteen revolutions a 6 inch square wooden conduit box, elevated about 
per minute, its lowest speed is six revolutions. It has two feet from the ground. From each well a return 
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half inch gaspipe is carried to the furnaces of the boil­
ers, so that no fuel but gas is used. Nearly all the wells 
produce a little gas, which is thus utilized, making a 
steady, uniform fire ; and besides, this plan enables 
the engineer not only to manage the boiler house, but 
also to look after all the wells connected with it. 

The wells vary greatly in productiveness, and that a 
well is a"'good producer is no sign that another, six rods 
away, will be worth pumping, or that the �asting quali­
ties of one well give any assurance that its neighbor 
will last beyond the time required to pump its " head " 
off. The oil in this region seems to be found in " pock­
ets," that underlie tracts of land from a few acres to 
whole sections and the greater part of a township. The 
county has been all drilled over by the prospectors, 
and derrick ruins in every direction attest that it costs 
money to find money, and that fortunes are lost quite 
as often as found. 

The oil product has greatly lessened, and, with few 
exceptions, a 30 barrel well is now counted a good one, 
though a well is pumped until it gets down to a one or 
two " barreler," when it is " shot," and then if the flow 
is not increased, the derrick is taken down, the pumps 
taken up, and the casing drawn with powerful " jacks," 
the hole plugged, and our farmer's source of royalty is 
at an end, unless he has a number of wells upon his 
farm. Many farmers will lease only a few acres to a 
company, and so may have two or even three oil com­
panies producing upon his farm. When a good well is 
struck, the aim of other companies is to lease up as 
close to the well as possible, and put down wells all 
about it and thus assist in pumping out a territory as 
soon as steam pumps will elevate it, to prevent the 
other man or company from making a " mint." These 
rival wells are not always a success, and a poor well 
beside a good one is not a rare thing. 

Farmers are paid a pretty uniform price of $2 per 
acre ground lease and one-sixth of all the oil pumped, 
and those who were thus content, and wisely used their 
royalties, and kept right on farming, have reason to 
con�ratulate themselves, while others are softly repeat­
ing the old refrain, " It might have been " otherwise. 

Each and all of these wells are connected with the 
Buckeye pipe line, and the oil is first pumped into a 
tank at the well. At certain times the pipe line com­
panies' agent visits the well, measures the oil in the 
tank, gives a " scrip " for it, and connection is made 
with the main line. for all wells have a small pipe to 
the main pipe, that is operated by large pumping en­
gines, with compound pumps, that have a capacity of 
forcing from 5,000 to 15,000 barrels of oil through the 
lines in 24 hours, and these mains are connected with 
the lines of the Standard Oil Company, that extend to 
Chicago, Buffalo, Cleveland, and New York City, so 
that when the oil leaves a well tank there is no know­
ing where it may be four days after. The man who 
takes the pipe line oil receipt, or scrip, takes it to the 
pipe line company, who cash it at the going price of oil 
-now 43 cents-or sells it to an oil broker, and it quick­
ly becomes a factor in the oil exchange, to bull and 
bear the oil market. 

The " shooting " of a well is an interesting operation. 
The pumps are pulled up, long 3 inch tin cans of nitro­
glycerine are carefully let down to the bottom of the 
well, often 100 quarts in all, and then a little iron go­
devil is dropp�d down into the well, which, striking 
the top can, explodes it, and all the rest for that mat­
ter; There is a faint explosion heard, the earth gives 
a pulsation, and oil and gas may as a result spurt into 
the air in a column or it may not, and the well may 
freshen up or it may prove permanently dry, in which 
event the derrick is torn down and the well pulled up. 

The gas fields are dotted here and there through the 
oil territory, though both are often found in paying 
quantities close together, but great as was the amount 
of gas and so wasteful were its discoverers that probably 
not over one-fourth of the gas once found can be coaxed 
from the ground at present, and where gas was used 
not only to light and warm buildings and furnish fuel 
for all kinds of manufacturing purposes, so low has the 
pressure become that wood, coal, and coal oil are now 
in active demand by a majority of those who once used 
it almost exclusively. 

.. . . .  Or 
The Magllesiulll Light. 

The application of powdered magnesium as a source 
of light for photographic purposes is by no means 
such a modern invention as some seem to suppose. So 
far back as 1865 it was used ; and in that year Mr. H. 
Larkin obtained a patent for a lamp for its combus­
tion. The lamp answered well, and we were present 
when some very good portraits were taken by its aid. 
In this lamp the powder, mixed with a certain pro­
portion of fine sand, was made to pass through the 
flame of a spirit. lamp, or one of gas, which insured its 
combustion. The chief reason why the lamp was not 
much used was the then prohibitive price of magne­
sium.-Br. Jour. 

. , . , . 
A LASTING machine that enables one operator to 

last 3,000 pairs of shoes a week is one of the latest 
things in labor saving machinery. It. tackles anything 
from light feminine foot gear to the heaviest brogans. 
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®orre9poni)ence. 
Dangers oC Celluloid. 

To the Editor of the Scientific American : 
Not long ago the third story of a residence in my 

neighborhood was burned out. One of the ladies of 
the family washed some toilet brushes and pldbed them 
upon a cushion in front of the hot air register, then left 
the room. One of the brushes had a celluloid back, 
and the cause of the flre was the explosion or ignition 
of this. I. HARM:ANUS FISHER. 

Baltimore. 
. ..... 

Streets In Hamburg. 

To the Editor of the Scientific American : 
In the SCIENTIFIC AMERICA.N of December 17, 1892, 

you give the pictures of three of the streets of Ham­
burg, which are incorrect in being called " streets." 
The streets which you are naming are as wide as any 
streets can be. For example, the Steinstrasse is as 
wide as Broadway (and perhaps wider), ' the Nieder­
strasse is as wide as any of your other side streets, and 
the Neustadter Neustrasse is as wide as your Five 
Points. 

The numbers given to your illustrations indicate 
that they mean not the street itself, but simply the 
number of a house. 

The numbers given your illustrations are the current 
numbers in the street, and here are the entrances to 
the back tenements. The front building on the street 
is generally a brick house. Under this house is the en­
trance or alleyway leading to this row of tenements, 
and though this alleyway entrance is often so nar­
row that only one person can pass, when you pass 
through the front house, the alley called " Hof " is 
Wider, so that four to six or eight persons or more can 
walk abreast. That the windows when opened will 
touch one the other or that the people in this tenement 
can shake hands is simple nonsense. It is true these 
tenements are cholera traps, but they are not named 
streets as given in your illustrations. In the new city 
streets you will find nothing better. There all is fine 
and clean. DR. L. HOLTZ. 

.. 4.' ''' 
Photographing MagnetiC CUrYes. 

To the Editor of the Scientific American : 
Two articles on the " Photographing of Magnetic 

Curves " have . appeared in recent publications. One, 
by C. B. Thwing, of the Northwestern University, ap­
peared in the American Journal of Science of No­
vember, 1892. The other, by E. J. Houston, of the 
Philadelphia High School, appeared in the Electrical 
Engineer of July 20, 1892. Curiously enough, both 
investigators independently hit upon the same method. 

I 

A gelatine dry plate is placed horizontally over the 
magnet under investigation. Iron filings are distri­
buted over the pJate. These arrange themselves in 
the {lirection of the lines of force, reproducing the fa­
miliar magnetic curve map. By a short exposure to a 
source of light the image is impressed on the plate, 
which after removal of the filings is developed. The 
negative thus produced is used for making lantern slides 
or photographs ad libitum. What is almost the same 
method was described a number of years ago. In the 
Electrician and Electrical Review of this city, of June, 
1884, on page 131, A. D. Stevens, of Worcester, Mass. , 
describes the use of blue print paper for mapping 
curves. He emphasizes the importance of having the 
light rays used for the exposure normal to the surface. 

As a variation on the above methods, excellent mag­
netic curve maps may be produced with bromide 
paper. A lighted match gives ample light. On de­
velopment a white map on a black ground is pro­
duced. 

It is essential in these direct photographic methods 
to give the exposure without moving the plate. 
Bromide paper in one way is a little better than glass 
plates, as it brings the plane of the map nearer to the 
poles. The use of celluloid or gelatine films would 
effect the same result, if held in a frame so as to lie flat. 

New York, N. Y. T. O'CONOR SLOANE. 

J citutiftt �lUtticau. 39 
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angle, always following the strictest order in their in- top of a tall, straight stalk that grows out of the center 
dividual movements. Even . when the utmost confu- of the cluster of flags a blossom is found that is dark 
sion prevailed, as when a " cyclone " would come, brown in color, about 2 inches in diameter and 6 inches 
every movement was made nnder law, and as a result long. When dry, these blossoms are tied together in 
remarkable figures were seen, crystals of all kinds, bunches with ribbons and fastened to the walls of 
clouds and trees, yet these were seen but a moment. houses as ornaments. 
It occurred to me, however, that their delicate trac- The flags grow to a height of six feet, and taper to a 
ingspossibJy remained and that each succeeding storm point at the top. In June the harvest begins and con­
added thereto until the figures, by the morning of the tinues until August. They are cut with sickles, about 
following day, were strikingly prominent. I was not three feet from the ground, and very carefully spread 
there on the following morning, but it is probable out on the stubble to " cure." 
that, had I been there, I would have seen a beautifully They are allowed to lie on the iStubble a week, during 
frosted window. N. T. ALljISON. the greater part of which time the tops' of the flags are 

[The phenomenon above described is the usual effect covered with hay to prevent them from drying too 
of the reflection or refraction of the intense rays of the quickly, in which case they become too brittle for prac­
arc light from condensing moisture and frost upon tical purposes. The object of the flagman is to get the 
glass. The apparent movement or c

. 
oruscation of light I moisture out of the rush in such a way as to render it 

streamers was due to the lachrymal flow over the cor- tough and pliable when ready for the market. 
nea of the eye, which flows in waves, and under the ir- At the end of the week the flags are taken off the 
ritating influence of the situation no doubt produced stubble and stacked on end. The stacks are built on 
the apparent cyclones, storms, clouds and trees, flit- sandy soil, in order that the moisture in them may be 
ting; across the optic nerves of our correspondent.] slowly drawn downward and absorbed by the earth. 

04 , • • .. The flags are allowed to stand thus stacked for three 
Instinct and Intelligence oC Insects. weeks and longer, if necessary, to get sufficient sun-

To the Editor of the Scientific American : shine to cure them properly ;  then they are removed 
Mr. Mivart, the great naturalist, in an article in the to sheds, where they are allowed to stand, so arranged 

Cosmopolitan Magazine, notes that a certain sand that the air will circulate among them. 
wasp of his island, after she had concealed her nest by Great care has to be taken that the flags do not mil­
covering, was able to return to it very directly ; but if dew or rot. In either case they are useless. To pre­
it were uncovered for her by some one else, she was not vent this, they are removed from the sheds as often as 
able to recognize it at all. She seemed to have no con- every three weeks and carefully assorted. The flags in 
ception of it'by sight. Apropos of this, a subsequent this operation are handled separately, and much time 
observation on our common mud wasp may not be un- is consumed by it. It is often the case that flags are 
interesting. not ready for the market until a year after they are 

Over one of my parlor windows the slatted blinds are I cut. 
almost constantly closed. Behind these I heard the When ready for the market, the flags are tied into 
industrious hum of one of these creatures, and on open- small bundles, and in t?at f�rm are ship�ed. The 
ing the left leaf I exposed her to a strong light, which flags along the ConnectICut RIver are eonsldered t�e 
did not seem to disconcert her. In a few minutes she best that are found, for the reason that they grow 1Il 

flew away for a new mud ball. But on her return, brack:ish water. If the water is too salt the flag grows 
although her nest was stuck against the red sash, in rank and brittle. The spring freshets in the Connecti­
strong contrast, in plain sight, she seemed unable to cut River are of great benefit to flags. 
recognize it. She had been approaching it at a point They are cut but once in two years, and though 

I 
where the movable slats were tilted downward (when 
closed) ; but of course, now that the blind was open, 
these all inclined upward. Un the other leaf, however, 
though much lower down, were some slats tilted much 
as the others had been, and through these she made 
repeated entrances, only to crawl out into the open 
light some distance from her nest, though she always 
started in the same relative direction that it lay from 
the other slats when in place. She was evidently much 
confused and distressed. She would fly out a little 

flags of a first-class quality are taken from a ce!1ain 
marsh this year, they may not be as good there again 
in ten years, in consequence of the different condition 
of the water that floods that particular plat. 

From ten to fifteen tons of these flags are harvested 
a year and sold in New York and Boston, at an average 
of twenty-five cents a bundle. 

Years ago the 'rush was used to lay between the 
staves of molasses barrels to prevent their leaking ; but 
of late they are employed in the manufacture of hotel 
chairs and pieces of rush bottom furniture, that has 
become quite a " fad " in private residences. 

In the factory the flags are 'prepared carefully and 
by hand. They are rendered pliable by steam, and 
each rush is drawn between the thumb of the work­
man and a stick that he holds in his hand, for the pur­
pose of removing the air from it. When ready to be 
woven it is very pliable a1ld tough. 

THOMAS HOLMES. 
further each time, seeming to think that she had not World's Fair Notes. 

made the right approach, sometimes going out from The American flag now floats from the Administra· 
under the porch and returning. At last she dropped tion Building at Jackson Park to signify that the 
her pellet and began a crawling investigation, passing World's Fair buildings and grounds are in the posses­
often within a few inches of the unfinished cell, but ap- sion of the United States government. Vice-President 
pearing to have never seen it. After much of this she Morton accepted them on behalf of the government o� 
went away and came no more that evening, for it was dedication day, but actual possession was not taken 
getting dark. until Director-General Davis, the chief government 

I failed to think of the incident for a few days, and World's Fair official, moved into his offices in the Ad­
some one closed the blind in the meantime, so that ministration Building. The raising of the stars and 
when I again examined it the single cell was completed stripes signaled that event. 
and sealed. On breaking it open I found within a small All of the World's Fair offices, except two or three, 
greenish-white spider, on the side of which was glued are now removed to Jackson Park, and those will soon 
the single egg. I send you a shadow photograph show- folloW'. 
ing, in exact size, the relative positions. Of course, The installation of exhibits has already begun, but 
most of your readers know that it was the mother's has not yet progressed far. Soon, however. the in­
provision for the young larva when it should hatch terior of each one of the buildings will be the scene of 
out. I might add that the spider showed the usultl great activity. The authorities are determined to have 
signs of life in a cataleptic state, showing the wonder- all exhibits in place at the opening of the Fair, and 

• • • • ., ful instinct that enabled the wasp to sting it at just the manifestly this cannot be accomplished if exhibitors 
Frost on WindoW" Panes. right point and to the proper extent to allow life are allowed to be dilatory. It will not do to permit the 

To the Editor of the Scientific American : enough to remain to preserve it fit for food, while it great mass of exhibitors to defer installing their ex-
Sitting at a window in the second story of the Union was dead to all efforts at resistance or escape. Mr. hibits until April, and accordingly State and foreign 

depot, in Kansas City, on the evening of December 14, Mivart stresses this contrast between the want of in- commissions and individual exhibitors will be required 
my attention was called to a phenomenon of more than telligence, in being unable to approach its nest by any to be prompt. Exhibitors who are dilatory beyond a 
passing interest. Opposite the window was an arc route but one (and exhibiting such a small amount of certain point will lose their space and be barred out. 
lamp, by the light of which I could see against the reasoning power), and the instinct that makes it so The requirements of the preparation of the offi'cial 
window frame what seemed to be currents of heat. skillful in its providence and foresight. To his mind catalogue of exhibits also necessitate promptness on 
The temperature of the room was, I think, about 60°, it argues a wide breach between intelligence and in- the part of the exhibitors. This catalogue will be an 
while outside it was about 25°. I watched these cur- stinct. JAMES NEWTON BASKETT. elaborate publication, and, g'enerally speaking, will 
rents for several minutes, but having to take train in a Mexico, Mo. have a separate volume devoted to each department. 
short time, I could not continue the observation suffi� • '., • The section from one of' the big California redwood 
ciently long to reach a definite conclusion as to what Cat-tall Flags. trees, which the government will exhibit in its building 
would be the result of their presence, but sufficient time To the Editor of the Scientific American : at the World's Fair, has arrived at the Fair grounds. 
was had to note some interesting points. The currents In the inlets and caves on the east shore of the Con- Eleven freight cars were required to . convey it across 
were mostly upward, often transverse, but never directly necticut River grows a flag or rush that 'bas a high the continent. It measures 30 feet loug by 23 feet b 
downward, except when a miniature cyclone would I market value, and which is gathered and cured each diameter. The section is hollowed out, and when placed 
come, when every direction was ta

. 

ken. The particu- year by a class of men who have followed the business on end, divided into two stories and lighted, as it will 
lar point of interest was that the cUlTents moved in for many years. I be,Jt will form a rustic house large enough fora family 
threads, and that they . cr08$ed one another ·  at every This fla,s hi couunonly known u the cat-tail. At the to live in. 

© 1893 SCIENTIFIC AMERICAN, INC.



INSTRUMENT FOR VIEWING LANTERN SLIDES. 
BY GEO. M. HOPKIN8. 

The photographer or lanternist who has a large ac­
cumulation of slides loses much of the pleasure and 
profit of his collection unless he is provided with an 
instrument of some kind for viewing the pictures 
directly, without the use of a lantern. Several 
instruments of this character have been devised, m_ 
of which admit of , the use of only one eye, thus 

1 

INSTRUMENT FOR VIEWING LANTERN SLIDES. 

making the examination of the views tiresome and 
unsatisfactory. 

The annexed engraving shows' a very convenient 
, instrument for this purpose, in which both eyes are 

used, giving an effect which is almost stereoscopic. 
The instrument, whic;b is shown in section, consists 
of two tin tubes sliding one within the other tele­
scopically, and mounted adjustably on a standard. 
The lower end of the tube is provided with two grooved 
guides similar to those used in the lantern for receiving 
slides. In the outer guide is placed a piece of fine 
ground glass, and the slides are inserted in the inner 
guide. Below the ground glass is hinged a reflector 
for throwing the light through the ground glass and 
slide. To the upper end of the telescopic tube is fitted 
a wooden ring in which is placed a plano-convex lens, 
with the plane side out. It is of sufficient diameter to 
admit of the use of both eyes in viewing the slide, and 
has a convenient focal length. Over the glass is placed It 
screen of · black paper, with two apertures of about the 
size and shape of the lenses of an eyeglass, see Fig. 2, 
and around the opening in which the lens is placed is 
arranged a hood for screen-
ing off extraneous light. 
The diameter of the plano­
convex lens is 4� in. and 
its focal length is 15 in. ; 
the telescopic tube is 5 in. 
in diameter, and when ex­
tended for use has a length 
of 10 to 12 in. 

By th us placing the plane 
side of the lens out, and ar­
ranging the slide within 
the focus of th� lens, the 
spherical aberration is al­
most overcome, and both 
eyes are enabled to view 
the picture. The effect is 
very satisfactory, and as 
the view is considerably 
enlarged, at the same time 
being seen with both eyes 
at short range, the picture 
appears practically stereo­
scopic. With daylight only 
the plane mirror is required 
for proper illumination 
when the light comes from 
the sky or some plain light 
colored surface, but for 
lamp or gas light the lamp 
should have a plain porce-
lain or ground glass globe, or a piece of smooth white 
paper should be laid over the mirror to furnish light of 
the character required. 

• ••• • 
NEARLY 2,000 electric cars are running in the United 

States. Boston alone has about 100 miles of electrically 
operated roads. Several systems have been developed 
to a pel'iection that insures smooth and regular seryice. 
Other systems are still in the experimental stage. 

J ,ieutifi, !lUeritlU. 
FIREWORKS IN MINIATURE. 

To set off this piece of fireworks it is not necessary 
to be a pyrotechnist. Provide yourself simply with a 
blowpipe or even a clay tobacco pipe. Take a few 
sheets of thin tinfoil, such as is used as a wrapping for 
chocolate, and cut them into strips of a wi.dth of about 
an inch. Then present each slip to the flame of the 
blowpipe, when the metal will ignite and fall in incan­
descent globules, which will rebound and run over 

the table on which you operate and travel to a 
considerable distance. Sometimes they will 
divide and give rise to other globules that will 
run and leap in all directions. 

When the flame is strong and the tinfoil 
burns briskly, the globules are very abundant 
and then present the aspect of a bouquet of 
fireworks in miniature. 

There is absolutely no danger attending this 
experiment. The globules, surrounded with 
oxide formed during the combustion, leave only 
a small whitish track that may be quickly re­
moved, even from oil cloth. 

This combustion, which produces a curious 
effect, is at the same time a demonstration of 
the combination of a metal with the oxygen of 
the air. By such combination, the tinfoil is 
converted into a white oxide. It was by study­
ing the increase in weight exhibited by tin 
heated in contact with the air that John Rey, 
a chemist of the seventeenth century, succeeded 
in understanding the fixation of the air upon 
metals.-La Nature. 

A NEW ELEVATED ELECTRIC RAILWAY 
SYSTEM. 

BY RENRY 8. PRUYN. 

A new elevated electric railway system, 
known as the Pruyn way, is shown in the 
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other side of the car through a suitable conductor into 
the opposite guide wheel below, which delivers it to 
the current conductor on that side and returns it to 
the original generating dynamo. 

Each car is self-propelling and the cars may be run 
singly or in trains. The weight of the car and its load 
is carried low on either side of the track rail, and 
largely below. 

Doors for the use of passengers are provided in the 
sides of the car. Passengers sit comfortably, back to 

accompanying illustrations. The picture at CODU8TION OF TINFOIL IN THE FLAD OF A 
the left gives a perspective view of the struct- BLOWPIPE. 
ure of the girder and of the rail which it 

carries on top of it and the two current conductors back, separated by a narrow aisle or passageway for 
carried under the lower flanges, where they are not the use of the motorneer, and facing the sides of the 
only insulated, but protected from damage by the car. 
weather or any other cause. Slightly below the level The view in the right hand panel will give an idea 
of these power current conductors, and between them of the Pruyn method of construction for a cross-coun­
and below the structure, is a space for telegraph, tele- try, double track road. A right of way one rod wide 
phone, light or any other electric lines, which are also is sufficient for it. There are no grade crossings for 
protected from interruption by snow, ice or other wagon roads, footpaths or railways, and thus no lia" 
causes. As these conductors are firmly fastened and bility of damage to persons or property from passing 
completely protected, there is no danger of short cir- trains, smoke or accidental fires from locomotrive 
cuiting or leakage of any of the current. sparks. The Pruynway·needs no grading, ballasting, 

The track and its structure stand on posts hi� draining, culverts, fencing, telegraph posts, cattle 
enough to permit free passage for the public below, guards or small bridges ; no bridges are required ex' 
and to prevent all interference. Freedolll from ob- cept over large streams and ravines. The Pruyn road 
struction by snow is secured, even in the most snowy passes over bridges without obstructing footpath� 
regions ; and the drifting of snow and cleaning it away and roadways ; and as the electric current which pro­
from tracks on city streets is a serious nuisance which pels the car is broken on drawbridges by the opening 
this system entirely escapes. In fact, no obstructions of the draw, the cars cannot run upon a drawbridge 
of any kind, intentional or ' accidental, are liable to or approach it while the draw is open. The line can 
occur. I run through agricuItural lands with no more interfer-

In the Pruyn method of operating the electric power ence with tillage and grazing than would be occa­
and current, the system does not depend upon the 01'- sioned by a series of trees standing several rods apart. 

Cars and trains can be run 
---\.... at a speed limited only by 

the rate at which the driv­
ing w heels can be rotated 
by the heavy electrical cur­
rent, without the necessity 
of stopping for supplies of 
water and fuel, for re-oil­
ing journals or changing 
engines, and can be run 
without danger or incon­
venience within or with­
out, at full speed, through 
the most densely populat­
ed towns as well as any­
where else. 

The central view shows 
the system as applied in 
cities, with a three-story 
station at the intersection 
of two streets, for the ac­
commodation of passen­
gers on either of the three 
lines of rail way shown. 
Through express cars run 
on the two highest tracks 
of the main line ; local ac­
commodation cars run on 
the lowest pair of tracks, 

PRUYN'S ELEVATED ELECTRIC RAILWAY. nearly over the curbs on 
each side of the street. 

dinary ground circuit. Instead of the return current 
being allowed to pass through the structure to the 
ground, it is passed from generators stationed at suit­
able intervals along or under the railway line, out 
throug-h the conductor at one side of the structure, 
and picked up and carried by a suitable truck con­
ductor to the car motor, and after having performed 
its allotted labor in driving the carrying wheel which 
rests on the top of the main rail, passes down on the 

The structure is a permanent way. Once made, it is 
there for years. It does not require the expenditure 
necessary in ordinary railroads to keep in repair their 
2,500 ties and 350 rail joints to the mile on a track bed 
exposed Ito the action of rain, frost and other effects of 
the weather. 

The cars are lighted and can be heated by electricity 
under instant control, without danger from fire or 
steam under any circumstances ; from the breakage of 

© 1893 SCIENTIFIC AMERICAN, INC.



JANUARY 2 1 ,  18<)3.] 
trucks, should such a thing b e  possible, a s  the re-/ 
maining truck suffices to retain the car locked on the 
track until it stops, and then continues to hold it 
there. At each truck safety rollers are provided which 
·.70uld take its place in such an emergency in sustain­
ing and guiding the car at that end and keeping it in 
position.-Electl'ical Review. 

THE GREAT JETTIES AT THE :MOUTH OF THE 
BRAZOS RIVER. 

WALFRED w. WILSON. 
There are being built at the mouth of the Brazos 

River, on the gulf coast of Texas, two massive jetties, 
the object of which is to scour out and maintain a 
depth of 20 feet of water over the bar. This work is 
being carried on by a private corporation, at a cost of 
$850,000, and is now almost finished. The jetties are 
5,400 feet in length and 560 feet apart. They start 
from the shore line and extend out to and end upon 
the outer slope or over the bar. The mode of con­
struction is as follows : Wharves are first built at the 
shore end of the jetties. Brush mattresses are then 
placed between the piles of these wharves and loaded 
with stone so as to form substantial headings from 
which to build the jetties seaward. The mattress 
work is constructed from a trestle of four rows of 
piling for each jetty. The mattl'ess strips are made 
continuous by �splicing, and the lower mattresses are 
supported by timbers suspended from the trestles. 
Brush is first piled crosswise, then lengthwise, and 
then crosswise again, sufficient that when compressed 
the mattress is from two to three feet thick and 250 
feet in length. The' strips are placed five feet apart 
and are connected by galvanized wire rope. A com­
pression strain of one ton is given the binders at each 
connection. The upper strips of the lower mattress 
are used for the lower strips of the upper mattress, and 

so on until sufficient thickness is obtained, that when 
firmly forced on the gulf bottom the top of the jetty 
will be about two feet above the flow of the average 
flood tide. The jetty is then loaded with stone and 
concrete to thoroughly consolidate it. The interstices 
of the brush work are filled with sufficient rock to 
give the jetty a weight of 75 pounds per cubic foot dis­
placement. The jetties are parallel to each other, IlO 
that the forces at command are applied uniformly 
throughout the whole length of the channel. The 
axis of the jetties are at right angles to the deep 
water curves in the gulf, and the end of the east jetty 
extends beyond the end of the west jetty, thus pro­
tecting it and the channel entrance from heavy seas 
and drifting sands. The work is carried on by means 
of a double railroad track extending seaward as the 
jetties progress, and the brush mattresses are hauled 
upon tilting ways placed upon a platform car, while 
the piles are driven by an overhanging driver. The 
mattresses are launched between the piles and loaded 
with sufficient stone to hold them in place. A plat­
form is arranged under the tilting ways, on which the 
necessary amount of stone is carried, and from which 
it is thrown on the mattress as soon as it is afloat and 
made fast to the piles. When the sea will permit 
foundation mattresses are floated ahead, anchored in 
position by anchors or temporary guide piles and 
loaded with stone from flat boats. The sea end of 
the jetties will be provided with solid pier heads built 
of heavy blocks of stone and concrete to withstand the 
terrific wave force which at times nothing but the 
heaviest construction, with snitable slopes, can stand. 
Mr. E. L. CortheIl, of Chicago, Ill., is the chief engi­
neer and Mr. George Y. Wisner, of Velasco, Texas, is 
the resident engineer. 'l'he Brazos River is 800 miles 
long and drains an area of 36,000 square miles. It de-

J cieutific jmeriCIU. 

bouches boldly into the Gulf of Mexico in one solid 
stream, there being no delta formation at its mouth. 
The current of this great river will rush through the 
channel made by the jetties, scour away the sand and 
mud, and thus carry out the design of the engineer by 
acquiri1tg and maintaining a depth of 20 feet of water 
over the bar. 

••••• 
The Eye and the '''eJescope. 

The following careful statement by Prof. E. S. Hol-

den on the power of the eye and the telescope, as they 
are contrasted in actual experience, is of �pecial and 
permanent interest : 

If the brightness of a star seen with the eye alone is 
one, with a two inch telescope it is one hundred times 
as bright ; with a four inch telescope it is four hundred 

41 

times as bright ; eight inch telescope it is sixteen hun­
dred times as bright ; sixteen inch telescope it is 6,400 
times as bright ; thirty-two inch telescope it is 25,600 
times as bright ; thirty-six inch telescope it is. 32,400 
times as bright. That is, stars can be seen with the 
thirty-six inch telescope which are 30,000 times fainter 
than the faintest stars visible to the naked eye. While 
the magnifying power which can be successfully used 
on a five inch telescope is not above four hundred, the 
thirty-six inch. telescope will permit a magnifying 
power of more than two thousand diameters on suita­
ble objects, stars, ,for example. This power cannot be 
used on the moon and planets with real advantage for 
many reasons, but probabty a power of one thousand 
or fifteen hundred will be the maximum. The moon 
will thus appear under the same conditions as if it were 
to be viewed by the naked eye at a distance of say 
two hundred miles. This is the same as saying that 
objects about three hundred feet square can be recog­
nized. So that no village or great canal or even large 
edifices can be built on the moon without our know­
ledge. Highl: organized life on the moon will make 
itself known In this indirect way, if it exists. If one 
were looking at the earth under the same conditions, 
the great works of hydraulic mining or the great ope­
rations on Dakota farms or California ranches would 
be obvious.- Worthington's Magazine • 

. . .  � .. 

Defects In Tin-lined Tubes. 
Some brass condenser tubes in the United States 

cruiser Baltimore, after being in service for a year or 
more, were found to have experienced a peculiar change. 
In many places the metal was changed to almost pure 
copper, of a spongy texture, the zinc having com­
pletely disappeared. An investigation showed the prob­
able cause of the failure to have been an electrolytic 
action between the tin lining o( the tubes and the 
brass, the sea water circulating through the condenser 
forming the electrolyte. Had the tin coating remained 
perfect, no corrosion would have resulted; but the mud 
and grit carried in suspension through the condenser 
cut away the tin coating in spots, and it was at these 
spots that the change of the metal occurred. It was 
concluded that if the tubes had not been tinned at aU. 
they would have remained intact. 

JETTY WORKS. BRAZOS RIVER. TEXAS. 
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Decisions Relating to Patents. 

PATENTABILITY-ANTICIPATION. 

In letters patent No. 367,484, issued August 2, 1887, 
to Jeremiah M. Watson, claim 1 is for a machine for 
compressing shank stiffeners, having " two rotating 
die or compressing rollers, the meeting faces of which 
are formed to present a recess, having one straight 
and one curved face or side, to thereby curve trans­
versely one face of the stiffener," etc. Claim 6 is for a 
method of finishing the edges of shank stiffeners, con­
sisting " in cutting out a blank from a shee!; of ma­
terial, leaving the same with beveled edges and obtuse 
angled corners, and thereafter passing the same be­
tween rolls having dies with rounded edges or margins 
in order to round the obtuse angles and beveled por­
tions as cut. " The Circuit Court of Appeals decides 
that the patent was not anticipated by either the 
" calendering process machine," of the American Shoe 
Shank Company, or the Blake or Tripp machines. 1. 

Letters patent No. 188,079, issued March 6, 1877, to 
Henry W. Smith, for an improvement in sheet metal 
roofing, comprises a means for making a water-tight 
joint, and for securing the sheets firmly to the roof 
boards by means of an anchor piece . of sheet metal, 
rectangular in form and bent at right angles, so that 
when one part is nailed to the roof the other stands 
upright. The adjoining sheets of roofing have 
upright flanges of unequal height, the anchor piece 
being between them. The vertical portion of the 
anchor piece is split centrally, and one leg is folded 
down over the shorter flange. On the higher flange a 
hem is turned down so as to embrace the top of the 
other leg, and then these parts are folded down over 
the shorter flange and anchor piece, thus completing 
a joint of six or seven thicknesses of metaL All these 
elements are old, and the claim is for a combination. 
I t is held by the Circuit Court that the patent is 
valid, and not anticipated by the Boesch or the Diehl 
patents (No. 2,850, issued March 12, 1842, and No. 
99,656, issued February 8, 1870), both of which, while 
resembling it in the split anchor and flanges of un­
equal height, require the folding of several thick­
nesses of metal at once ; or by the Trissler and Stew­
art patent (NQ. 15,988, issued October 28, 1856), which 
has a solid anchor with a scroll, which fits into a 
similar scroll in the upper flange, while the scroll of 
the lower flange is inserted thereunder, thus forming 
a tubular joint. 2. 

The Circuit Court holds that lette� patent No. 
205,816, issued July 9; 1878. to Henry Tibbe, claiming " a  
smoking pipe made of corncob, in which the interstices 
are filled with a plastic, self-hardening cement," were 
not anticipated, although prior to the application the 
bowls of corncob pipes had been varnished with shel­
lac, unmixed With other substances, and plaster of 
Paris had been used to fill small cavities or cracks oc­
casionally found in the cob. 3. 

UTILITY. 

In the same case the court rules that letters patent 
No. 205,816, issued July 9, 1878, to Henry Tibbe, claim­
ing " a smoking pipe made of corncob in which the inter­
stices are filled with a plastic, self-hardening cement," 
must be interpreted as for corncob pipe in which the 
exterior interstices of the cob are filled with a self­
hardening cement ; and though the invention is not of 
a high order, yet, in view of the generally recognized 
merit of the article, the patent is valid. 4. 

EXTENT OF CLAIM. 

In letters patent No. 230,590, issued July 27, 1886, to 
George F. Pinkham, as assignee of Jacob P. Tirrell, 
the claim is for, " in an electric lighting gas burner, a 
magnet for turning the gas cock by one electric im­
pulse, combined with a fixed electrode, a', and a mova­
ble electrode, c', normally in contact, and mechanism 
connecting the armature with the movable electrode, 
to break the contact between a' and c' the instant after 
the gas is turned on, and create a spark for ignition, 
substantially as described." In the drawings, a' de­
signated a platinum point on the fixed arm, and c' a 
small bent arm normally in contact with the fixed 
electrode. The Circuit Court of Appeals decides that 
the word " electrode " generally, and especially as 
used in the patent, means the platinum or other metal 
points constituting the poles of the circuit. 5. 

ASSIGNMENT. 

Letters patent were granted for a new improvement 
in school desks. The patentees formed a copartner­
ship for its manufacture and sale, which, becoming in· 
volved in debt, was dissolved. The plant and manu­
factory were transferred to one of the firm, who agreed 
to carry on the business and pay off the indebtedness, 
and relieve the other member from all liability for the 
firm's debts. A deed for the plant was executed by 
the retiring mem her and placed in escrow, to be de­
livered on the performa.nce of the conditio�. There 
was no mention of the letters patent in the deed or 
agreement. The Circnit Court lays it down that the 
right to manufacture and sell the patented improve­
ment continued so. long as the condition was· com­
plied with, and the custodian of the deed had a right to 
deliver it upon full performance of the condition. 6. 

The purchaser of a patent right cannot rescind the 
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sale on the ground of false representations that the Rossignol recommends their immersion in a bath con­
patent was valid, and did not interfere with any prior sisting of-
patent, where the contract of sale itself contains an Bromine water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 c. c. 
express warranty to the same effect, and an engage- Tinctnre of iodine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 .. 
ment on the part of the grantor to defend at his own Distilled water . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 liter. 

expense all suits for infringement. 7. After immersion for two or three minutes the plate is 
1. Watson vs. Stevens, 51 Federal Reporter, 757. washed and dried. M. Rossignol says that, if the plate 
2. Canton Steel Roofing Co. vs. Kanneberg, 51 Fed- has only been partially exposed, it should be exposed 

eral Reporter, 599. to lamplight in order to make the fog impression uni-
3. H. Tibbe & Son:Mfg. Co. vs. Lamparter, 51 Fed- form. 

eral Reporter, 763. An Intensifier for Gelatine Negatives.-In the 
4. Same. Deutsche Photographen Zeitung M. Kirchoff gives the 
5. Hanzel vs. California Electrical Works, 51 Fed- following formula for an intensifier. To a solution con-

eral Reporter, 754. sisting of-
6. Routh vs. Boyd, 51 Federal Reporter, 821. Bichloride of mercnry. . . . . . . . . . . . . . .  . . . . . . . .. . . . .  10 gramme@. 

7. Reeves vs. Corning, 51 Federal Reporter, 774. Water . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800 c. c. 
• • • • 

AntolDatlc Brakes. 

Repeated experiments on the Western Railway of 
France, especially between Paris and Mantes, have 
shown that with the Westinghouse brake a train of a ve­
rage load running at 80 kilometers (53 miles) per hour is 
pulled up without disagreeable consequences in a dis­
tance of less than 150 meters (168 yards) even without 
the co-opet:ation of the driver; that is to say, with the 
regulator open. These experiments were made in con­
nection with a system devised by M. Laffas, engineer to 
the Compagniel'Ouest, for preventing collisions and ren­
dering derailments harmless; these two classes of acci­
dent being by far the most numerous, and also the most 
serious in their effectb. The Laffas system is divided 
und:r the following three heads : (1) The trains protect 
themselves by closing behind them automatically all 
the open signals they encounter. (2) All the trains are 
pulled up automatically; that is to say, without the 
intervention of the driver, so soon as they pass a signal 
set at danger. And (3) Signals set at danger cannot 
be taken off until the danger ceases to exist. By way 
of solution to the above threefold problem, M. Laffas 
has designed three:applianc('Jl. The first consists of a 
strong cast iron stop placed between the rails, pivot­
ing in bearings attached to a sleeper, and placed in 
communication by cranks and rods with a hand lever 
for putting it on and taking it off, the gear being 
interlocked with that of the signal. When the signal 
is set to danger, the stop is made to rise between the 
rails, so as to be struck by a lever on the train for put­
ting on the continuous brake, the last named action 
constituting the third part of th(;l system. The second 
con!!ists of a movable bar mounted on links, as in a 
parallel ruler, so as· to rise above the rail when put in 
action, to be depressed by the wheel tire when passing 
over it. This bar is interlocked by rods and levers 
with both the signal and the stop, so that the former 
is set to danger and the latter raised for putting on the 
brakes, when the train passes those portions of the 
line where the bars are to be fixed; these bars being 
for the protection of places such as crossings, where 
two trains might otherwise come into collision. 

• ' e ,  • 
PHOTOGRAPHIC NOTES, 

Niepce, not Dague1're.-A proposal to erect a new 
monument to Daguerre in his native village of Brie­
sur-Marne has moved M. Leon Vidal, the editor of Le 
Moniteur, to remark that, but for Niepce, there would 
have been no Daguerre-photographically speaking, 
of course. Niepce was really the inventor of photo­
graphy. Daguerre contributed his brick to the edifice, 
no doubt ; but it is often forgotten that, without 
Niepce, photography would not have betln known, and 
that in that case Daguerre would not have been the 
inventor of the Daguerreotype. Niepce was the real 
father of photography. It is an error to suppose, also, 
that Daguerre discovered the development of the lat· 
ent image, inasmuch as a latent image existed in the 
bitumen process, being developed by dissolution of the 
unaltered bitumen. Development of the image on sil­
vered copper was a different species of reaction, upon 
which modern negative processes are based ; and, with­
out attempting to minimize the importance of this dis­
covery of Daguerre, M. Vidal concludes by pointing 

Twenty-five grammes of iodide of potassium are added 
until the red precipitate is dissolved, one gramme of 
hypo being then introduced. For use, the solution is 
diluted with its own volume of water, and intensifica­
tion is allowed to proceed until the shadows of the neg­
ative are of a yellowish-green. The intensification is 
not apparent until the negative is dry. 

Printing on Silk and Other Fabrics.-Apropos of M. 
Villain's recently published method of photo-dyeing, 
Mons. A. D. Lavroff writes to the Paris Photographe, 
detailing his method of printing on silk, cotton, etc. 
He prepares the following mixture : 

Tartaric acid . . . . . .  . . . . . .  . . .  . . . . . . . . . . . . . .  ...... . . .  1 gramme. 
Common sugar. . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  10 grammes. 
Boiling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 c. c. 

This is boiled for a minute and 0'5 gramme of borax 
added, the mixture left for six hours, the clear liquid 
decanted, 4 grammes of common salt added, and the 
solution filtered. The fabric is coated with the solu­
tion, and when dry is sensitized, dried, printed, toned, 
etc., as usual.-Br. Jour. 

. . . , .  
Mnsic as a RelDedy. 

The connection between music and medicine was dis­
cussed by Dr. J. G. Blackman st a recent meeting of 
the Portsmouth Literary and Scientific Society. The 
subject is one of interest, both from a social and pro­
fessional standpoint. In this instance it was regarded 
by the lecturer mainly in its medical aspect, and was 
treated on similar lines to those with which readers of 
the Lancet are familiar. The physiological foundation 
of musical 'therapeutics was examined and described as 
consisting in the power exercised by harmony over the 
.vaso-motor function. M�t will acquiesce in this view. 
which is also corroborate<fby the experiments of Riegei 
on the blood pressure and heart action during the per­
formance of music. It follows naturally that the ail­
ments most likely to be benefited by this means are 
those in which nervous disorder plays a leading part. 
A number of cases illustrating this point were quoted 
at the meeting referred to, and we should probably in­
clude among these one in which reduction of tempera­
ture .followed the administration of " a  dose " of mel­
ody. The violin t.akes high rank as a vehicle of the 
soothing property, and the other instruments best 
adapted to the treatment of disease by musical sounds 
were in the lecturer's opinion the harp and the pianette 
(not the piano), with which a few well chosen voices 
might be advantageously combined. 

Dr. Blackman does not consider it feasible as yet to 
apply the musical method as above described in private 
practice, though he looks forward to its employment 
in hospital work, a hall being established in London 
where the services of musicians trained for this particu­
lar branch of their art might be obtained. 

While willing to admit the salutary effect of good 
music in many cases of nervous disease, we confess that 
an arrangement so elaborate does not seem to us to be 
called for by the exigences of illness or justified by the 
importance of its probable effect. · In any case of seri­
ous mental or bodily disorder the mild suasion of sweet 
airs must hold an altogether secondary place in the 
plan of treatment, and such as could usually be well 
filled with far less elaborate preparation.-Lancet. 

out that he followed Niepce. M. Vidal does service in • • • • .. 
the cause of historical truth by once more insisting on PrOlulnent Atlantic StealDers. 

the relative positions occupied by these two men in the . The following table shows the dimensions and power 
field of photographic discovery. Undoubtedly a great ! of the principal vessels constructed for the transatlantic 
deal of the credit which belongs to Niepce is often I trade since the Great Eastern was built : 
given to Daguerre. Length, Breadth, 

Converting Blue Prints into Black Prints.-The Name. Date. feet. fect. 

Revue de Chimie Industrielle 8ays that the prints Great Ea"tern .. . . . 1858 �55 � Britannic . . . . . . . . . 1874 � "" 
should be first passed through water acidulated with ArizoDa . . . • . . . . . .  1879 450 45 
nitric acid, and thence into- Servia . . . . . . . .. . . . .  1881 515 52 

Carbonate of sod ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 gramme •• 
Water. .  . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  1 liter. 

In this the picture is changed to an orange tone, 
when it is removed and placed in-

. 

Gallic acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 50 grammes. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . .  . . . . .  1 liter. 

Being subsequently washed in water acidulated with 
HCI. 

Recovering Fogged Plates.--In order to render plates 
which have been accidentally:fogged, or have by mis­
take received two exposures, Or are known to have been 
over-expoiled, in a. lit · condition to bQ Ulied asa.in. M. 

Alaska. . . . . . . . . . . .  1881 500 50 

City of Rome. . . . .  1881 546 51 

A u ran ia. . . . . . . .  . . .  1882 470 57 

Oregon . . . . . . . . .. . . 1883 500 54 
America . . . . . . . . . .  1884 432 51 
Umbria . . . . . . . . . . . 1884 501'5 57'2 
Lahn . . . . . . . . . . . . . 1887 465 49 
City of Pari.. . . . .  1888 500 63 
Augnst8-Victoria. 1889 480 56 
Columbia . . . . . . . . .  1889 480 56 
Teutonic . . . . . . . . .  1890 550 57'5 
Normannia ... . . . . .  1890 520 57'1-4 
Spree . . . . . . . . . . . . .  1890 485 52 
Furst Bismarck . . .  1891 502'5 57'5 
Campania . . . ... . . .  lIi92 620 65'3 

Horse 
power. 
7.650 
5.500 
6,800 

10.300 
10,500 
11,800 

8.500 
8,375 
7,354 

14,321 

9,500 
20,605 
lUI0 
13,680 
13,000 
16,352 
13,000 
16,412 
30,000 

\ 
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Motive Power Resources o f  MaIne. 

A glance at the map of Maine reveals what seems at 
first sight a small inhabited streak of land bordering 
a much indented seacoast, and resting on this streak 
of land a huge wilderness covered with forests and 
lakes. This first impression is not altogether an incor­
rect one, for although the State has an area of 33,040 
square miles, or only 385 square miles less than the 
total area of all the other New England States com­
bined, it has a population distributed almost entirely 
along the seacoast, according to the census of 1890, of 
only 661,086, or less than the combined population of 
Boston, Worcester, Lowell, and Lynn. 

It is not what Maine is but what Maine is to be that 
attracts the attention of the person who examines its 
wonderful surface and its untold and almost untouched 
wealth. The annual rainfall upon the area of this 
State, assumed at 42 inches, if accumulated to the 
depth of Lake Erie, would cover 871 square miles. In 
cubic feet the total measure of this immense amount 
of water is about 3,073,000,000.000. Allowing that 
only 40 per cent of this rainfall is removed by 
drainage, there yet remains nearly 1� trillion cubic 
feet of water to be carried by the numerous rivers of 
the State into the ocean. Assuming the mean height 
of the State to be 600 feet, it is easy to calculate in 
general terms the power that is generated by this 
water before it reaches the sea. Thus allowing that 
the water carried away by the rivers is annually about 
1,229,200,000,00) cubic feet, it is plain that this amount 
of water falls through the mean distance of 600 feet. At 
each foot of fall, it is estimated 4,429 horse power are 
generated, which, multiplied by 600, gives 2,656,200 
horse power, which it is not unfair to represent by the 
working energy of over 34,000,000 able-bodied men (or 
nearly twice as many as there are at present in the 
United States) laboring throughout the year without 
intermission for food or sleep. 

This almost inconceivable power is distributed 
throughout the State in lakes and rivers. The im­
portance of the lake system of Maine is appreciated by 
no one who has not studied it. There are only three 
or four districts of the same size upon the globe that 
can at all compare with Maine in the extent of its lake 
surface. The Kennebec River has more lakes con­
nected with it than the gigantic Orinoco, and the Pen­

, obscot than the Amazon. Without counting the small­
est variety, there are in Maine between 1, 500 and 1,600 
lakes, having a total area of between 2,000 and 3,000 
square miles. 

Looked at in their relation to power, the lakes have 
an especial value. They are all, with scarcely an ex­
ception, connected with the various river systems of 
the State, and are, moreover, in the majority of 
cases at such high elevations that their positions 
make them storehouses of potential en�rgy, which 
needs but to be properly tapped to set the wheels 
of industry in motion even hundreds of miles away. 
Eight of the large lakes have their surfaces over 
1,000 feet above the level of the sea, while the 
waters of Rangeley are over 1, 500 above the ocean, 
or but a few feet below the level of Lake Itaska, 
the source of the Mississippi. Connected as they 
are with the rivers, they act, moreover, as reserv­
oirs for the gathering of the drainage, which can 
be sent down through the rivers in much more 
uniform quantities than would be possible were 
they not present to serve as checks. 

It is impossible here to go into details concerning 
the rivers of Maine and the unrivaled opportunities 
they present to manufacturers who wish to put up 
small or large establishments. The rivers are there 
and are yearly carrying unused into the sea millions 
upon millions of horse power, fully 75 per cent, if 
not more, of their energy going at present utterly 
to waste. The time has arrived for the harnessing 
of these streams, and the inve�tor or manufacturer 
who hastens to build beside them the factory or 
the electric generating station, with its miles of 
copper wire for power transmislion to distant 
cities, is assured of a return for his capital, his 
trouble, and his good judgment which he could 
not so surely obtain in any other way. 

There is much which we have not the space to 
add, but perhaps enough has already been said to 
awaken the interest of the reader to such an extent that 
he will investigate the subject for himself: and it is not 
entirely impossible that at some future time we may re­
turn to a subject which is so fascinating, and con­
cerning which it is impossible to say the last word. 
-ManUfacturers' Gazette. 

• ,e, • 
StealD PoW'er frOID House Dust. 

The Refuse Disposal Company, London, have 
lately published a pamphlet on the question as to 
the practical means by which the dust refuse of towns 
can be utilized for electric lighting purposes. The 
company claim that 20,000 tons of house dust, if treated 
as they suggest, and ,burnt in suitable boilers, might 
be made to produce as much as 5,600,000 indicated 
horse power hours, equal to an engine of 1,183 indicated 
horse power working for 4,734 hours, for electric 
lighting. 
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EXPERIIIENT IN PERSISTENCE OF VISION. are shown. In Fig. 7 will be recognized the sinu-

T. O'CONOR SLOANE, PH.D. ous line designed to be vibrated when in a vertical po-
A method of illustrating persistence of vision with sition. A very pretty effect produced by a semicircle 

the production of very pretty and varied effects is with horizontal axis is specially worthy of being no­
shown in the accompanying illustrations. Briefly ticed. Every design gives not only new effects varying 
stated, it consists in rapidly vibrating different de- with the amplitude of vibration, but different positions 
signs. By persistence of vision these designs produce of the same design produce quite different results. 
varied effects which change with the amplitude of .. , • J • 
vibration. While for producing such vibration sim- The Action of Alkalies on Glass. 

pIe agitation by hand may be measurably successful, RY F. FOERSTER. 
a special vibrator is shown in the cut, which is very The following facts concerning the action of solu­
simply constructed, and which far exceeds in its reo tions of alkalies and acids upon glass have been col­
sults the hand of the operator. lected from the results obtained by the author and 

To make the vibrator a long flat bar of brass is bent others who have experimented in this direction. 
into U shape. The bar may be 30 inches long, half an 1. Solutions of caustic alkalies act upon glass much 
iDch wide and one-eighth inch thick. Thif' makes a sort more strongly than water, since, except in very dilute 
of tuning fork, as shown in the cut at A. The block of solution, they dissolve all the constituents of the glass 
wood, B, slotted to receive the bend of the tuning fork, as such. 
is screwed on the base, C, securing the fork thereto. 2. Of the caustic alkalies, the most active is caustic 

The fork thus mount�d will have an amplitude of soda, then follows caustic potash, and then ammonia 
vibration of half an inch or more. The designs to be and baryta , water. 

vibrated may be drawn 3. Rise of temperature increases the action of the 
� � /""'\ 1 , upon paper and may alkalies very considerably. 

\..../ '----/ V have paper loops pasted 4. The action of the alkaline solution increases with 
on their backs to re- the concentration, at first rapidly, but afterward only 
ceive the end of the very slowly. 
tuning fork, so as to be 5. Highly concentrated solutions at the ordinary 
thereby secured to it. temperature h3;.ve less action than more dilute ones. 
It is, however, more 6. Pure alkaline solutions, not too highly concen­
convenient to make a trated, have less action upon glasses than such as have 
frame such. as is shown been rendered impure by small amounts of silicic 
at D, of very thin1netal acid. 
or else of paper. At I 7. Alkaline carbonates, even in very dilute solutions, 
the back is a long band . attack glass much more strongly than water. Their 
or loop to receive the I mode of action corresponds rather with that of- other 
tuning fork just describ- i salts than with that of the caustic alkalies. In equiva­

ed. This loop is partly or entirely closed at its upper lent concentration, solutions of sodium act more pow­
end to prevent it from dropping down toward the · erfully than those of potassium carbonate. 
bend of the brass bar. When in place different designs 8. The action of salt solutions upon glass is made up 
can be inserted into it i� front, the inwardly turning in a manner which varies with the concentration and 
portions or flanges holding the design in it. the kind of salt, of the action of the water itself, and 

Various examples of designs are given. Fig. 3 is a that of the salt which is present. 
blackened piece of paper with short white lines drawn 9. Both these modes of attack are differently infIu­
and distributed as shown. When vibrated this seems enced by the composition of the glass. 
to widen out, the white lines become squares, and 10. These salts act more strongly than water whose 
when the proper amplitude of vibration is reached an acids form insoluble lime salts. The action of these in-
almost perfect checker board, Fig. 2, results. creases with concentration.-Chem. Tr. Jour. 

Fig. 5 shows another design, which speaks for • , • J • 
itself. When vibrated, a very peculiar effect is pro- ElastiC Foundations for Engines. 

duced, one of the phases of which is shown in Fig. 4. The desirability of mounting gas engines and other 
A val'iety of designs can be. placed on the same piece of motors used in town industries upon spring foundations 
paper. Fig. 1 shows such a piece of paper, and one of having been mooted in Industries, Mr. Robert H. 
its effects is shown in the drawing of the tuning fork Smith, of the Mason College, Birmingham, writes to 

6 

3 

EXPERIMENT IN PERSISTENCE OF VISION. 

itself. Crescents, intersecting circles and other peculiar 
effects are produced from the designs shown in Fig_ 1. 
The most interesting of the figures is the sinuous line 
with horizontal axis shown at the top of Fig. 1. As 
the fork's amplitude of vibration continuaJly decreases, 
each design, as vibrated, produces successively a num­
ber of effects, and in none is this better shown·than in 
the horizontal sinuous line. 

In the small cuts the changes such a line undergoes 
are illustrated. Number 1 shows the line ; number 2 
the appearance produced with a considerable ampli­
tude of vibration. As the beat of the fork diminishes, 
number 3 and then number 4 appear. In the latter 
for an instant almost a perfect series of circles results. 
This is but for an instant, as, while one watches them, 
the circles merge into a ribbon as shown in number 5, 
which grows narrow�r and narrower as the swing di­
minishes in extent. In Figs. 6 and 7 other designs 

that paper expressing his views on the subject. 
He remarks that all foundations are in some 
degree " springy," and that the really practical 
question is as to the amount of springiness to give 
to the foundation under stated conditions of 
working of the machine, and under what con­
ditions it is desirable to make this springiness as 
nearly zero as we can get it. He goes on to narrate 
how a gas engine in Birmingham was lately caus­
ing much annoyance by the vibration and noise it 
created .in the building in which it was placed. 
An attempt was accordingly made to remedy the 
evil by mounting the wooden sole plate that car­
ried the engine and the dynamo driven by it upon 
a dozen rubber pillarets, 3 inches diameter' and 4 
or 5 inches high. The result was a failure ; the 
oscillations of the engine bed plate being exces­
sively violent and irregular. Mr. Smith proceeds 
to dil:'cuss the nature and operation of the stresses 
tending to produce oscillations in a combined 
arrangement of gas engine and dynamo ; and he 
concludes that any solution of the difficulty must 
be of the nature of a compromise between the 
giving of annoyance by vibration and damaging 
the machinery by shaking. He recommends, in 
case a spring cushion and a massive brick, stone, 
or concrete foundation can be used in combination, 
the putting of the former underneath the latter, 
to the top of which the engine bed plate should 
be bolted as hard and fast as possible. Of course, 
such a situation for the spring cushion would· 
be a permanent one ; and therefore rubber would 

not be a suitable material of which to make it, because 
its elasticity is soon lost under severe stress. If they 
could be secured from rotting, it might be supposed 
that a pitful of brushwood fascines would be the ideal 
spring cushion to put underneath a masonry engine 
fOllndation. Perhaps alternate layers of tarred felting 
and corrugated steel sheets would act well. A thick 
layer of felt is probably the cheapest. 

A TRAVELER in the Maine backwoods this season was 
somewh�t surprised on coming upon a lumberman's 
camp, full thirty miles from any settlement, to hear 
the music of an organ and the strains of an operatic 
air. He was met on entering the camp by the organist, 
a bright, neat Maine girl, who he fouud was also the 
cook, who had taken alon". her parlor organ out to 
camp to entertain her father and his crew in the long 
evenings during their stay in the wilderness. 
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RECENTLY PATENTED INVENTIONS, 

Engineering. 

FURNACE,-lvor .J. and Robert Mon­
ger, Baltimore, Md� This is a regenerative and rever· 
beratory furnace for smeltmg and refining copper. t o  
quickly reduce low grade matte without previously pul­
verizing and calcining it, while rendering unnecessary 
the process of skimming and tapping. The furnace is 
semicircular. having an arched top and an outlet spout 
iu its sides, with blast pipes arranged on the sides, and 
tuyeres at the upper edges extending into the interior, 
whereby the blast may be diretced upon the surface of 
the molten metal. means being provided for imparting 
a tilting movement to the furnace. 

BOILER.-Ferdinand .J. Thrun. Romeo, 
Wis. Two bottom water drums are arranged on the 
sides of the brick work. diagonal tubes leading from 
them to top water drums, and vertically arranged re­
turn tube. connecting the bottom water drums with 
side top drum.s, sets of pipes connecting the top water 
drums with each other. while mud drums extend 
transversely below the water drums. with which they 
are connected by short tubes. The construction is 
simple and durable, the boiler belDg designed to quickly 
and economically generate steam and insure a perfect 
circulation of water. 

Railway Appliance8. 

LOCOMOTIVE ENGINE PILOT. - Fur­
man F. Mortimer and Joho P. Coffiu, �'lorence, S. C. 
Strongly hraced to the front cross beam of the truck IS 
a triangular frame, along whose front Side, diagonally 
to the tracks, is a .trough.shaped chute, semICircular 
in transverse section, with its concaved sides to the 
trout and extending across botb the rails, the lower 
edge of tbe chute extending forward horizontally. to 
enable the pilot to easily take up and lift an object 
Into the trongh of the chute. This pilot is designed to 
throw objects entirely away from the rails, wi thout 
throwing ,them on adjacent rails, and with the least 
danger of mutIlating and killing living things. 

ELECTRIC ELEVATED RAILWAY. -An­
Ilrew L. Rutter. WasbingLOn, D. C. The cars, of this 
railway are cylindrical sud have conical end�, and are 
suspended benellth the track from wheeled trucks 
running on the track, the motive power being: 'prefer. 
ably supplied by a stornge battery. Each car is sus· 
pended by a jointed coupling from yokes attached to 
the wheeled motors on the track above, and the seats 
are suspended -:trom the roofs of the cars, the coup­
lings between the two pairs of motors of contiguous 
cars being so constructed as to enable them to yield to 
tension and resist thrust elastically. 

CAR COUPLING.-.John P. Derr, Green­
ville, Pa. This invention provides a peculiar construc­
tion and arrangement of levers whereby the draw head 
may be raised for coupling or uncoupling in such a 
manner that the lever upon one side is wholly discoll­
nected from and independent of the lever upon the 
other side. or the top of the car, so that the operation 
of one lever does not move or disturb any of the others. 
The drawbars each consist of a flat bar of iron or 
steel, baving: an upwardly and a downwardly extend­
ing hook on the end. and slotted, and in conpling one 
draw bar is raised above the plane of the other, the 
hooks passing into the slots. as the cars come to­
gether. 

C A R COUPLING. - August G. V ogt, 
Boerne, Texas, In the drawhead of this coupling is 
arranged a sectIOnal link holder, tbe upper and lower 
.ections of which are pivoted together near their rear 
ends to the drawhead, and have near their front ends 
pm openi&gs clo.ed at their front sides, witb operating 
devices whereby the sections may be flared apart at . 
their front ends. In combination with a transverse 
main operating lever for the link holder and coupling 
pin lever •• is a swing:ing weighted latch to lock the 
main lever in position. The cars are coupled auto­
matically by tho dcvice and they may be uncoupled, or 
the link adjusted for a meeting drawhead, without the 
trainmen going between the cars at any time. 

Mechanical. 

DUPLEX SPINDLE.-.T 0 s e p h D n ff y, 
Paterson. N. J. The bolster of this device comprIses 
s central trunnion, upon which, as a common center, 
oppositely extending arms are journaled and adapted 
to oscillate. ·spindles being carried by the arms at 
their outer ends, while a spring is held between later­
ally extending lu!:s near the inner ends of the arms. 
The inventiOlj is an improvement on a formerly pa­
tented invention of the same inventor • .  the spring 
mechanism taking up the slack of the belts or bands, 
and causing the spindles of the spinning frame to 
be driven with substantiallY the same speed and 
power. 

MACHINE FOR CUTTING KEYWAYS.­
Goltlob F. Grotz, Bissingen. Wurtemberg, ;Germany. 
In this machine the tool is held by a tool holder at-. 
tached to a vertically movable sltde contained within a 
longitudinally movable carriage operated by a rack and 
pinion. the slot being cut during the longitudinal move­
ment of the carriage. The vertical slide which holds 
the tool is alternately raised andJlowered during: the 
operation of the machine by two fixed trips engaging 
with a suitable cam, thus lowering the tool into the 
slot at the commencement of the stroke and raising it 
at its conclusion. 

WALL PAPER TRIMMING MACHINES.­
Henry B. Tiffany, Clyde, O. , io. ThiS invention con­
bists of a slotted paper-receiving roller and a recipro­
cating plunger for pusbing the end of the paper into 
the slot to attach the paper to the roller. The paper 
passes over the nsual feed board extending from the 
trimming machine to g:uide the paper to the receiving 
roller, and the attachment is of simple and durable 
construction. 

DRIVING GEAR FOR HOISTING DRUMS. 
-Patrick White, Perth Amboy, N. J. The drIve 
wheel, according this invention, is made with a remov­
ahle rim having gear teeth and having a removable 

Jtitufifit !mtritlu. 
drive section of a friction clutch, the hoistmg drum 
carrying the driven section of the (friction ,clutch, 
the latter consisting of an integral rim on one end of the 
hoisting drum, the friction blocks being held to the 
rim by cruciform lugs. and a retainer rIng being 
held on the rim. overlying tbe faces of the blocks 
and serving to prevent tbeir outward movement. The 
construction is such that parts may be removed when 
damaged without a loss of the whole. 

A"ricultural. 

THRASHER, FEEDER, AND SEPARA­
TOR. -Milon O. Godding, Monrovia, Cal. Tbis 18 a 
combination machine in which the several parts auto­
matically operate to feed, thrash, and eeparate the grain 
in a quick, continuous, and effective manner. A feeder 
frame is detachably held on the front end of the main 
frame, a band cutter being jourualed transversely over 
the delivery end of the apron. and a picker cylinder 
arranged over the carrier, the graIn being fed under a 
beater onto arms and clumped onto an inclined straw 
carrier. the grain being: constantly jumped from one 
pocket to another of shoes havmg a peculiar circulur 
motion. The straw is similarly treated until elevated 
to tbe carrier for delivery to the Btacker, being con· 
stantly agitated by knocker arms, the separated grain 
being subjected to air blasts and thoroughly shaken 
before being carried to the elevator. 

BELT GUIDE FOR THRASHING MA­
CHINES, ETc.-William L. Schwaller, Halbur. Iowa. 
ThiS invention provides a mechanism of simple and 
economic construction, conveniently operated, for 
holding in place and guiding a helt even in the face of 
a hig:h wind, where a long belt is run in the open 8ir, 
obviating undue friction and wear and tear. The 
guide h8s a base to which are attached shafts upon 
which friction rollers are longitudinally adjustable, a 
latch mechanism connectifg the .hafts at their upper 
ends the boxes on the shafts being adjustable to and 
fro� the friction rollers, while braces entering the 
ground hold the device upright against the wind. 

MILK PAIL.-William R. Watt, Somer­
ville. Tenn. This pail or milk bucket is so made that 
a removable strainer may be quickly and conveniently 
combined with it, to strain the milk as fast 8S it 
is milked or poured into it. The strainer rests on the 
edge of the paH and has a funnel-shaped bottom, with 
an outlet baving a strainer and closed by a spring­
pressed valve, while a cover fits the pail on the upper 
end of the strainer. All danger of spilling the mIlk is 
aVOided, with this improvement, and the milk is 
cleansed. from impurities at the time of placing it in 
the pail, 

Mi8cellaneous. 

GAS GOVERNOR.-Benjamin E. Pat­
terson, New York City. This is all improvement in 
_vernors having: outer and inner wells, the latter bal­
ancing the valve, and the invention provides a simple 
governor to efficiently reg:ulate the flow and prevent 
waste, delivering the gas at a steady and uniform pres­
sure. To this end the regulating valve and the weIl 
doats for actuating it are arranged so that the move­
ment of the valve will be steady and positive, while 
preventing ail jumving, rattling, and telegraphing 
through the connected parts. 

HYDRANT CAP RETAINER.-Salisbury 
F. Rosse, Sedalia. Mo. �'his is a device for nse instead 
of chams for connecting hydrant caps to the bodies of 
bydrants, the chains frequently becoming rusty so they 
will not turn around the cap, The improvement con­
sists of a curved retaining bar or link, having a slot 
near each end, the lower one receiving a set screw for 
attaching the bar to the hydrant post, while the pin of 
the cap is passed tbrough the upper slot, and a locknut 
is screwed to place thereon. 

To SEPARATE MATTE FROM SLAG.­
William H. Howard, Pueblo, Col. 'l'he furnace of this 
apparatus for separatmg the matte from slag in lead and 
coffee smelting is provided with the ueual outlet spout, 
to discharge the matte and slag into a settler, preferably 
mounted ou wheels to be conveniently moved to .and 
from the furnace. The settler has a vertically movable 
partition in which is arranged a water pipe connected 
with flexible inlet and outlet pipes, In connection WIth 
means for supporting, counterbalancing, and raising 
and lowering the jacket. Tbe apparatus also deadens 
the dow of the matte and slag from the furnace to the 
settler. . 

GRAVEL WASHER AND SEPARATOR.­
Franklin T. Gilbert, Walla Walla. Washington. Two 
patents have been granted this inventor for improve­
ments on a former patent for a machine in which the 
mixed water and gravel i. passed through a series of 
screens of different mesh to s"parate the gravel from 
the water and the coarse from the finer grades. Means are 
also provided for a second flushing and grading treat­
ment for each grade by itself before the final discbarge 
into the bins. a continuons separation of the materials 
being effected in a rapid and economical manner. A 
screen body or disk is held to (he rotated transversely 
to the direction of the feed. and a screening body with 
projecting portions is arranged to receive the impact 
force ot the mixed water and gravel as it is discharged 
against the screen, and upon which the gravel is tem­
porarily lodged. the weight of which serves as addi­
tional means for rotating the screen. 

GRAVEL SCREENING MACHINE.-This 
is a further invention of the s1me inventor for a ma­
chine adapted to take a mixture of gravel, sand, and 
dirt, and separate therefrom the gavel, wash it, and di­
vide it into as many grades of difterellt sizes as de· 
sired. A series of conical open-ended rotating screens 
is arranged in steps below a sopply hopper. chutes re­
ceiving and delivering the material and water to the 
successive screens accordine: to the number of d iVIsions 
to be made. 

Ev APORATING ApPARA'l'US. - William 
Golding, New Orleans. La. This improvement is de­
signed to facilitate the recovery of solid matters from 
solutions, a box-like strncture below the supply tank 
having a series of im perforate treads and perforated ris· 
era over whicb the solution is passed to a r.ceiving lank 

at the bottom, while a hot air blast is directed from the 
bottom to the toP. the air currents passing through the 
perforated ri.ers, so that the solution is very freely ex­
posed to the air currents. 

PNEUMATIC CONVEYER.--William E. 
Vernon, Sipe Springs, Texas. The car of this device is 
supported by brackets having on their lower ends run­
ners fitting in tubes forming: the tracks of the convey­
ing mechanism, the brackets passing through slots ordi­
narily closed by flaps, and the car IS engaged at its rear 
by a pusher on the end of an arm extending upward 
from a plunger sliding in a tube between the tracks. 
The plunger is made in sections. to follow the curves 
of the tube, which is connected at one end with an air 
compressor, and the slot in the top of the tube in which 
the arm of the pnsher travels is closed by a valve of 
flexible material secured on the Inside of the tube. 

TIME LIGHTING DEVICE.-Antonio B. 
y Dias, Havana, Cuba. This is a simple automatically 
working apparatus which may be applied to any alarm 
clock. and which. when tbe alarm goes off, will, by the 
movement of the hammer of the clock or its key' 
automatically strike a match, the latter being 80 ar· 
ranged, if desired. as to light a fire. One end portlon of 
tbe base plate of the device is curved to fit the top of a 
small circular alarm clock of the ordinary pattern. a 
perforation fitting upon tbe standard which supports 
the gong, although the attaching portion of the plate 
may be shaped to fit a clock of any shape. 

FIRE OR BURGLAR ALARM.-Elzear 
La France, Worcester, lIIass. A supporting block at­
tached to a ceiling or other support is surrounded by a 
metallic band forming one terminal of an electric 
circuit, springs arranged circumferentially around the 
block forming each another terminal. Attacbed to each 
spring is a string of just sufficient strength to hold the 
spring out of contact witb the band. these strings 
radiating to the different points to be connected with 
the alarm. Should any of the strings be burned by a 
fire, 8 !!1pring is released to close the circuit, and an alarm 
is ·sounded, or the strings may be connected with win­
dows, doors, etc., by the movement of which the strings 
will he broken or loosened to sound the alarm. 

OPERA CHAIR. - H  e r m a n  A . .J .  
Rieckert and Louis F. Kwiatkowski, New York City. 
This is a conveniently folgable cbair for forming longi­
tndinal passageways or aisles in theaters, in addition 
to the ordinary transverse aisles. To a longltudmal 
frame a seat frame is pi voted to swing vertically, a scat 
hinged to the upper rear edge of the seat frame swing­
ing vertically at right angles to the direction in which 
the seat frame swings. By arranging each frame with 
two seats an aisle of a width equal to two seats may be 
formedlwhen the seats are swung up into folded posi­
tion, the chairs also being of such conRtrnction as to 
afford the occupant all desired comfort. 

TRANSOM LIFTER.-.J ohn P. Kettering­

ham, NatChez, Miss. This invention consists of a drum 
carrying a rope connected WIth a ·  block pivotally COll­
nected with a bracket held on the deVice to be lifted, 
the block serving to lock the transom when closed. 
The device is of simple and durable constructio'n, very 
effective in operation, and designed to conveniently lift 
transoms, windOWS, drop doors, etc., holding them in 
any desired open position, or securely lockmg them 
when closed. 

VEHICLE WHEEL.-Alexis F. Gillet, 
Kearney, Ncb. ThIS i. a metal wbeel with tlre.tighten· 
ing devices, and is adapted to be fitted to any vehicle 
having axle boxes. To the larger end of the box is 
fitted " flanged piece, provided with a projecting sleeve 
forming the 88nd box, while near the outer or smaller end 
of the box is fitted another fianged piece. outside of which 
is an internally threaded sleeve. Tbe feliy and tire are 
drilled and threaded to receive a threaded sleeve for 
each spoke, and after inserting the outer ends of the 
spokes. in building up the wheel, their inner ends are 
placed between the flanged pieces and clampe!i in place 
by screwing up the outside sleeve. At any time after. 
the wheel is put together. the spokes can be tightened, 
if necessary, in the tire. 

DEVICE FOR RAISING LOADED TRUCKS. 
-Benjamin H. Stephens, Woodland, Cal. ·This inven. 
tion provides a frame adapted for qnick and ready 
attachment to two_wheeled trucks to facilitate liftmg 
the latter into a car or upon a platform as desired, the 
frame being: also quickly detachable from the truck. and 
the latter being all the time under the supervision of 
the manipulator. 

BRUSH.-.J ames E. Provine, Ridgewood, 
N. J. Thi. brush has an inclosing case held to it, the 
brush being movable in the case to project it out for 
use, while internal stops limit its outward movement. 
The brush has two sectIons, one provided with bristles 
and the other with plush for brushin� silk hats, etc., 
either brush section being ready for nse while the 
other is covered, and the whole being conveniently in­
closed in a case which may he carried in one's pocket 
or in a small valise or satchel. 

CLOTHES DRIER.-.John F. Hanson, 
Macon, Ga. Arms are suspended from parallel shafts 
turning in hangers, and frames pivotally attached to 
the arms are connected by bars, a driving mechanism 
applied to the arms giving a laterally reciprocating 
movement to the frames. The frames carry any de­
sired number of bars upon which dyed articles or otber 
goods to be dried may be bung, and tbe peculiar move­
ment imparted to tbe machine causes the air to circu­
late through them in such a manner that the drying is 
quickly effected and the dye is evenly fixed. 

UMBRELLA CANE. -Rufus Waples, .Jr., 
New York City. This invention provides a combined 
cane and umbrella of light., durable, and economic con· 
struction. in which the umbrella canopy may te folded 
up and concealed in the cane, which will then have the 
appearance of an ordinary walking stick. or the canopy 
may be readIly taken from the interior and mounted on 
the cane to form an nmbrella. 

De8ign8. 

FURNITURE CAsE,-Paul Kur�z, Mar­
shalltown, Iowa. This caie ii madQ with the two frQnt 
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vertical corner pieces formed as sunken panels, with 
curved surfaces bearine ornamental carving. 

. 
SURFACE ORNAMENTA'l'ION OF GLASS. 

-William L. Pilkington. St. Helen's,.England. ThiS de· 
sign consists in configurations in the form of rosettes 
made in whirls, the arms of which emanate from a 
common center and curve in the same direction, the 
rosettes forming scalloped circular borders. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee. title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

NEW DYNAMO TENDER'S H AND BOOK. 
With one hundred and fort.y illustra· 
tions. By F. B. Badt. First Edi­
tion. Chicago, Ill. : Electrical Pub· 
lishing Company. 1892. Pp. 226. 
No index. Price $1. 

The preface of this little work states that 9,000 copies 
of the Dyn"mo 'fender's Hand Book have been sold, so 
that the anthor proposes the issuing of a new book. 
and this avpears as its ftrst edition. It) seems well I[ot 
up and Covers the ground reasonably well. It is 
throughout characterized by the practical style of treat. 
ment adopted by the author in his other works, but 
lacks all index. 
THE WELL DRESSED WOMAN. By 

Helen Gilbert Ecob. New York : 
Fowler & Wells Co. 1892. Pp. 253. 
Price $1. 

This excellent work details the absurdities that the 
fair sez indulge in in their dress and recommends a 
more hygienic treatment ot the subject. It seems to be 
emlDently practical in its treatment and at the same 
time enters into the subject scientifical ly. It inveIghs 
against the corset and claims that a properly dressed 
and artistically developed figure is far better without 
this adventitious support. Numerous iIlustrat.ions of 
artiE'tic dress are given, which certainly, if they do em­
hody dress reform, do ·so without any sacrifice of the 
artistic effect. 
DEEP SEA SOUNDING. By Captain A. 

S. Barker. New York : .John Wiley 
& Sons. 1892. Pp. iv, 133. Price 
$2. 

This is an abbreviated log book of the deep sea sound_ 
ing execnted under Captain Barker's command. and 
forms a valuable memoir of the work he did. Several 
large charts display at a ulance the route and opera­
tions. 

SCIENTIFIC AMERICAN 
B U I L D I N G  E D I T I O N _ 
JANUA.RY, 1893, NUMBER.-(No. 8'7.) 

TABLE OF CONTENTS. 
1. Elegant plate in colors, showing a very attractive 

dwelling at BTldgeport, Conn., erected at a cost 
of $15,000 complete. Floor plans and perspective 
elevations. Joseph W. Northrup, architect, same 
place. 

2. Plate in colors showing a residence at Armory Hill, 
Springfield, M"ss. Two perspective views and 
floor plans. Mr. Francis H. Allen, architect, Bos­
ton, Mass. A n  excellent design. 

3. A cottage at Brookline Hills, Mass .. erected at a 
cost of $4,825 complete. Per8pective views and 
floor plans. Messrs. She ply, Rutan & Coolidge, 
architects, Boston. A picturesque de8ign. 

4. A dwelling erected at Holyoke, Mass., at a cost of 
$6,500. Floor plans, perspective, etc. Mr. G. P. 
B. Alderman. architect, same place. 

5. A very attractive and convenient stable and car_ 
riage house erected at Plainfield. N. J., at a cost 
of $1,500 complete. Messrs. Rossiter & Wright, 
New York, architects. 

6. A residence recently erected at Plainfield, N. J., at a 
cost of $9,175 complete. A picturesque design. 
Two perspective e!evations and floor plans. 
Messrs. Rossiter & Wright, archItects, New 
York. 

7. An elegant residence recently erected at Malden, 
Mass., for Mr. B. G. Underwood. Two perspec_ 
tive views and fioor plans, together with a view of 
the Holland stairway. Cost complete about 
$11,000. Mr. Frank L. Smith, architect, Boston. 

S. A substautial residence at Holyoke, Mass. Per­
spective elevation and floor plans. Mr. H. H. 
Gridley, architect, Springfield, Mass. An excel_ 
lent design. 

9. View of the Ul1lon Passenger Stat.ion, Worcester, 
Mass. 

10. Miscellaneous contents: Combustible fireproofing. 
-House drainage.-Roofs and roof coverings.­
Wall papers.-A plea for the use of white in house 
painting.-Defective fiues.-Antiquity of glue and 
veneering.-The pIping of d wellings.-Collodion 
glaB�.-A �aw for foot, band, or steam power, il­
lustrated.-A new court hom�c at Greenville, 
Miss.-A baluster spindle lathe, iIlustrated.� 
Solid partitions. 

The SCientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies. 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, practi. 
cally. a large and splendid MAGAZrNE OF ARCHITEC' 
TURE. richly adorned with elegant plates in colors and 
with fine engravmgs. illnstrating the most interestin� 
examples of Modern Architectural Construction and 
allied sn bjects. 

The Fullness, Richness. Cheapness, and Convenience 
of this work have won for it the LARGEST CrRCULATroN 
of any Architectural pnblication in the world. Sold by 
all newsdealers. 

MUNN & CO •• PUBLrsHERs, 
361 Broadway, Ne� York. 
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�u.eine.e.e ani) ';lPer.onaL 

TIlt ella"" for 1>"",'"", und<t' 1M. /ua,H. 011. lJo(I.ar a Ii"" 
1""""'� 1 ...... Ho .. : "].0>,,, <Iq/>t >_41 10 " /II,,,. ddN>"_ 
l;,.m .... 11 m ... ' bo .. ", .. ,..,1 "I PtWIl<a,"'" o.tfl.< . ... " .. lw a. 
1'hurod<lw n"'m,"II M "p""''''n 1M following ..... dc·. ".ut 

J cieutin, �med'lI:u. 
rone. from the prlncipal lle&port by r&1l. Dead 
or cr.bo!dyln� on Ihe wal',wonld dC<lOmpOlle, :C· C.;: : 
bolllr.,;: would kill Ibe bo.eltri&, It wonld nOI ".".,·1 : 
""t"al VOl.onOU8 a$:Cna. tbe plomalnee, which .... �' •. , ' 
duced by the acuon of bacterla on animal UNue. 
cr&bo boiled two or three daya betore reaching Merld&, 
and then reboiled before �a!lni!, might become rein-
fe<:led In the Inrerval. and In both c"""'" tbe ptomaine.. 

Acme engIne, 1 to � H. P. see a(lv. neItlMue. ml�ht produee fatal eymp\.Om8 .eeembllnJ( chole",-
"U. So" meW polilh. In�ranal'OlI". Sample. free. A nn\edcaee II oneo.. ..... urring In KnJ(land, In lBS7. when 
Beat baUllKllre,,,,e ... Rl't1ter )lfg. Co .. Wr.terto'"" N.Y. at ,. weddinll: breakf""! a ham pie WM oerved. EW!ry 
Cbeap2<l_han� lalll"",t planera. S. M. Yorl<, Clev'd. O. one wbo ate ot Ibe pie W&ll ,>olaolled, and 1I0arly an 

Universal and Plain llllllng ll..chlnee. dlro, lncl"dlng the brido alld I!I"OOm. Eumillath:m 
PedrlCI< .t AJe •. ('bliadOlpbt ... Pa. .bowed Ibal Ibe bam wM dl'«lmpoeed before bolllnll, 

For St.le-Valuable natent. A. M .• ho:< I ..... 8uftaln N.Y. but the reeiorent ptomaioee were touod in tbe boiled � ..... '" bam In .umclem quantl'I'" \.0 c.n8e fatal pOl.o,,;nll:. UlUldle turnlllll: ",acblner,.. Trevor Mfg. Co.. Locl<- Bo,ling In copper W!.aels "'onld not ca".e sucb VOllon. 
port, N. Y. 

'�:'�'��'
�

':���'�
,
"�'''�"'

.
�''.'

I 
;lIg. A� to bActerial �"amiu.tion of Ibe dejecta, bac_ 

St\l&Dl Hammen.:� terll of all kinde are 1I0rmally toun,l, aod the onll' bae-!'::<paodera. R. Dudgeon, ZI Columbia SJ.., Ne ... Yorl<. terlum knOwn that wonld be or an,. aid 10 Ibe eanee 
SO)r$'" macblnca, mllllllSl' machInes, ",,(I drtll p..-. of Ibe outbreak would be the " comma bl\ClIlue .. of 

The OM"l'ln 3lacb. Co .. 1.&1/I"bt .... d Canal St$., Ne ... Yorl<. cbole .... 
Centrttua"a1 Pumpo. caPAclly, 100 Ul �OOJ ,alii. (4642) R 1.. B. mill ....... Allel.""ln 110"". irvIn Van 
To i.tt-A .ul .... of 

$c1entl
ft

c Amertcan om""". to let at 
ApplJ to }lnnn .t Co .. UI 

Fine CuIlrt/iC. III B ....... Bron .... 
Metal). German Sllve.. Unequaled 
McKen .... .t 8ro., ,:u and j2IJ KMt 23d 

ele�tro-",agoetlc macbine tbat b ... I.,..t Ita eleetrlc 
fore�. CAn \.he magnet be recharJ(ed1 A. The magoet 
can be rech.rged bl' the ",nal melhod •• bUI It probe.· 
bJy wll1l1ot retaIn II. cbeTll'l longer tben It dId ill the 
IIrsl illilance. 2. What ClIo.e. it to 1086 h. electric 
power' A. The .teel ot whlcb tbe ma�nel I. com. 

lIydrooarbOn (lleyer'. � mal' be too .ott, or poe.ibl,. the mMtnet bae been 
e

nt
de pet

:;
'
:."

;.:,;;�:,,::,�;;::,;;:: ,:::�::��; I ,objected to jarrillg 0. concn •• loo. a. Where c.n I 
381. SUlldanl 011 .end It to h8"" It recharJ(edr A. Any ooe havlllg a 

)'0. tbe 1 � �lzed elettro-ma�net caD recbar� you. ma�net 
)'oot and by Ipplylnll lt 10 lhe pole" 01 Ihe dynamo. 

��"�'�G�'�'�' ���������������j� I (
464

3) H. 
M. W., Dakota, asks : Is hard 

Tbe _t book lor 
Irlelty I I " F.:<perlmental coal in u"" upon ."y ra,lroad for .ramlng looomMiv"," 
Uy mall. f.I :  Munn '\  ('.0.. dra\Vln� fnll _Ized train" A. Antbraclte or bard coal 

I. now .nd boa betn o.ed tor mlny yUill 011 m.,.; 01 
tbo> rlilway. In ,he Ea.lern Slale.. 

(4644) E. M. K-The eyeglasses 
Croo

nin
g macblne

'J out
ft

ta ::��::'":::::��:� II �§�::::��:::::':::'�':":"':':':':' 
.... ldert,..: • •  Ir pumpa, can wlpen, """ to do It neally, better tend It to an op-
machine.. Presae. and dlO11. 8urt llfll:. 
li· Y. 

Compelent person. whO desire ajlenclea for a 
pOpul .... bool<. ot re.dy ... Ie. with band...,me TO INVENTORS, 
.pplJ to llunn .!: C<I .. ScrenUfte Awert""" All upertenoo ot forty Ye"n, and the preparation ot 
8 .... d .. aJ. New York. One hllndred tbOlUlnd appllcatlonl ror 

WaotO)d_TraveJln", man for f01'lle. One .. bo and abr(WI, enable u_ to nndentand 

elando the buoloeM and I. ""Plthle or mal<lrt/iC I both 
on marine, railroad. and macblne fOI'ltIIlj{$. 
lette., wltb riOIeren""". bO:< 1()4(), Pltt..bnra. Pa. 

1'01"' ... on ...... trllling.-M.nut.cturen ... bo 
adom'" for projlt In l89S .bould write 10 tbe 
faeture .. • Advertl.lng Bureau .. ,d I ........ Alo:enC)'. 
Libert,. Stroot, New York. for pOint.&. 

[r'Send for new and complete Clltalotnte ot 
and other Boolte for ... Ie I>J Yunn .t Co.. 86t 
New York. Froe on appll .... th>o. 

HINTS TO CORRESPONDENTS. 
1'1 ...... ... d "ddre •• mu.t accompany aU lettere, 

or nO attentIon 'will be PAId therelO. ThIs ISlor Our 
Information .,,,! n"t lor puhllcalion. 

H .. rerellc ... 10 'DrOlet arllclel Or anlw�n tbould 
give ,late 01 P"loer and p"�e or number of q""tlon. 

''''1 ulrl.ea not a",wered 10 �lU!o"able time .hould be "'joe.ted; eorreopondeou will bfoar In mind Iba' 
!>Orne answers require nOI a lillie reoe.rcb, and. 
tbouj(h .... e enduvo. \0 ,"ply to all elth�r by lelle, 
or In Ihl. dCf).OTlmenl. c.ch mn", take hll turn. 

Specl.1 '''rlltell ,,,ror,,ullloD on matlers 01 
p<'nonBI ralhe. tha" �..,nenl !n,erest cannot tH, 
u\l<'Cted witho"t remHlleration. 

8c1e"tUI" AmerIca .. SUPl,lemenla referred 
10 may be had al ,be nffice. Pric� 10 Cent<! each. . 

Hook .. referred to loTomptly '''PI'II.-<1 On receipt 01 
price. 

MllieraIN ... 01 tor namlnatiOo should bedlOllncU, 
marked Or labeled. 

(4639) N. M. C. asks : Which 
brick. of equal dimm,.loto$ and wel/(In "'Ill .. :quire the 

- greale. loree 10 move lhem-t�e oDe 10 be p!a.«d 00 h_ 
Ilde, Ule olher On ed�e, ny for lo"teoce, Ihe bricks are 
4 locb ... wide by 8 lnche_ loog by 2J-( Incbe. thick? A. 
Fronlon I, Independent of lbe utent of aorlace In con­
tact, when lbe preseore remal", the oamr, but II pro­
portlooal to the p ...... ure. There 1. nO dlflereoce In 
the frictional toree to move tbe brich. whether tbt, 
He ftat or edll:ewlre. 

(4640) B. A. 
H

. asks: Is t'�"".��Y,U';?:' 1 
thai can be "oed on ooft coal that wll: prevent 
wilb ooot Ibe a\.O.�. pipe, ele" alld will aid In Ibe COm­
bUllon1 A. There II notblng bnt Jlf'rtect comb"etlon 
!bal wlll burn the _moke aod prevent I()()I In Ibe pipe. 
Any o:<ldlzlog chem,cal will COlIt too mUcb. 
etove. In the 0011 coal dl.lrlcto with uDder fe<;<! 
bum Ihe .moke, whlcb I. Ihe cheapett lind be�t way 
prevenl loot ,n tbe pille. 

(4641) J. M., writing frotU 
YOClltan. uye: From the (oas, 10 tbl. clry 
crabe bue lalely betn brougbt '�·�.�':,r��;;:,;:[ ::� I verJ cbeap and h\"e been :.� 
At the .ame lime many ller�o�s 
oever�1 died "'ilh 'Jmploma ,·e",. like 
eau�jnJl: greal eonSI�rnatlon. Deatb 
In a tew bo"r., an,\ patients bave 
alld become ver, cold and I 
cianI call) and ",llh cnpl""" 
Tbe 1!ellin� 01 craba and n�h 
lIeeh of cTabs aod ]NIrient.' (lejec!io08 
onder tbe mlcro!-COpe, 10 I>e foil nt 

(bacteria) that nO One bu 
be tbe .ouree or 

copper bolle ... 
WeM poiaoned by ",,,ring polaoned 

!>Oned Others 
wer-e decayed 

" 

" 
" 

INDEX OF INVENTIONS 
For whl"h LeUe ... .. '.0' ot 'h. 

UIIII.d SIU •• u'ere Gran,.d 

January 10, 1893, 
"-ND HACH HH"RINO THAT 

(See note at en� ot lIet RbOut eoplee ot tbele patenta.J 

COIlnt of .bundance, tOlal decompolltloll bavlng 
cho>eked by dally heiling. How do yon upl"ln 
matter1 Did you ever he .. of !lOcb a cMe r A. Some­
lime. lbell bh canee cboleTine alld .&:S1t wben 
halt. lIerlda l12(l mllet froID _ tout •• ,."" • •  >1 li:::::::ll: 

" 
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Syringe tube holder, J. C. Parker . . . . . . . . . . . . . . . . . . .  489,5U Table. See Extension table. Telephone attachment, J. L. Davidson . . . . . . . . . . . .  489,603 Telephone eXCballgeB, spring jack switch for, 
Thr����:':�.f c�j:';[g�'t,iii.;d· ii.iic: :C MCGratii: : : :  �:�� 'l'brashing machine concave, R. N. Watts . . . ... . . .  0 489�724 

�p:ti';:-g�l�t,:. �. W:��i.:\e�.�·:::::: ':::::::::::.:: : : : �:� 
������!ec:gl�t'i����::�i'�lt�tl!g �����f: 'O: :L: 489,532 

Tir�'c��:;;�'teel:'�':'sweeiianii: : : : : : : : : : : : : : : : : : : : :  �:� Tobacco form, plug, E. A. Hancock ct al . . . . . . . . . . .  489,900 'l'obacco press, T. Hill. . . .. . . . .  . . .  . . . . . . . . . . . . . . . . . .  . 'rooI, cOmbination, C. C. Reynolds . . . . . . . . . . . . • • . . . .  '11001 holder, A. A .  Griffin . • . . . . . . . . . . . . . . . . . . . . . • . . . .  Torch. plumber's, J. C. Walsh. . . . . . . . . . . .  . . . . .  _ .  Toy money bank, registering, C .  A.' Bailey . . . .. . . . .  . 
��:�t�����fn:���n���: .�: .�: .��������'::.:: : : :  =. Train brake. automatic, W. B. Guernsey . . . . . . . . . .  489,899 Transom lifter) J. D. Carmody . . . . . . . . . . . . . . . . . . . . . .  489,846 'l'rap. See AnImal trap. Trougb. See Feed trough. Truck and means for automatically arresting the 
Tru"c'l.ma'i;J��a�d,�a�i�fIg: 'il: ·jii ... iniiii et ·ai.':.:: : : :  �:�� 
����i:W�g!�g!�d;J�':.i��: : : : : : : : : : : : : : : : : : : : : . : : :  �:� 
�����. �r�;o:e, 'tir�;

i
&b�;f:{tier·.·.·.·.·.·.·.· ..

.
.
.

.
.

.
.

... : : :  �:� 'l'ug, harne. W. A. Burns . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  489,106 TypesettiIll< machine, H. C. & S. D. Snoddy . . . . . . .  489.834 Typewriting machine, H. W. Merritt . . . . . . . . . . . . . .  489,871 Typewriting machine, G. B. Webb . . . . . . . .  489,514, 489,701 

�:��:'aiiich�:g( e'leclro:steaDi; J: H'.' �rosby:::  =;�� 
�:l�:: �:;�ec;il����b?s?s.��V;:ii::::::::::::: : �:� 
�:I��.gr��.;,3n�t:re����e: ·E:j: 'Wood::::::: :::: : : :  �:� 
� �gl�l� g�:�� �:��a�s!�y.efj: Upton':::::::.: : : : :  �:� Vebicle clip. H. H. young . . . . . . . . . . . . . . . . . . . . . . . . . .  . Vehicle b01Jnd brace, J. Zoulek . . . . . . . . . . . . . . . . • . . . .  Vehicle running gear, W .  B .  Phillips . . . . . . . .  , . . . • . .  Vehicle sand band, Sweetland & Faulks . . . .... . . . .  . 

� �gi�l��:i�e ;'p:};:��j:"j: Giibert:::::::::::::::::.:: : 489.6'13 Vehicle top operating device, E. G. Rauch et al. . •  489,766 

��lg�ig���; f.1\�grf:i�e:.·::: .::::::: . . . .  :. ':.:: : : : :  �:�� 
�:�°cfi�:�:c��'l��,fil�#o��.��:::: : : : : : : : : : : :::::: �:� Ventilator. ilee Electrically-controlled ventila-tor. Ventilator, W. H. A. Davidson . . . . . . . . . . . . . . . ... . . . .  489,4116 Wagon bolster standard, J. A. Critzer . . . . . . . . . . . . • •  489,&6 Wagon bolster standard, A. Miller . . . . . . . . . . . .. . . . . .  489,81:4 Wagon, lunch, T. H. Buckley . . . . . . . . . . . . . . . . . . . ... . . 489,8113 Wagon shoveling board, J. E. Garside . . . . . . . ... . . . .  489,528 Walls of buildings. securing sheet metal fronts to the, P. A. Deslauriers . . . . . . . . . . . . . . . . . . . . . . . . .  489,467 Washer. See Ore washer. Washing and sizing machine, E. G. & E. D. Ham-mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  489,738 Wasbing machine, A. Hal.t.enbach . . . . . . . . . . . .. . . . .  489,'75 

�:�gi�i ���g\��:�: f: fe��g:;r���.:.::.::::::.:: : : : ��:� Washing machine, M. Roberts . . . . . . . . . . . . . . . . . . . . . .  489,760 Watc:Q balance, non-magnetic, C. F. Carpenter .•. . 489.790 Water gauge, H. S. Graber. . . . . . . . . . . . . . . . . . . . . . . . . .  489,804 Water heater and shower ba.th, combineci. J. Pellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . 489,660 Water-ways, reversible gate for. G. W. Dorrance. 489,557 

we��£S�a��h\��g}��d���b)i��? E�i��i�ar�� 
et al. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489.590 

;&��Lg s��'b!:r°�te�tC�y:laO;h!el�· Ericks:m 489,670 

Wheel, W. L. Casaday . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 489.458 

�Pri'31,v£:��i'i:� �.H*'�riami ... ·.·:.· .
.
.

.
.

.
.

.
.

. : ........ :: .
... ::: . : :  �:� Wire drawing machine, G. B. Lamb . . . .  ' . . . . . . . . . . .  489,588 Wire reeling and stretching machine, Rowlett & Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . 489.877 Work box, E. T. Ramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489,593 Wrench. See Pipe wrench. 

�����g: �: : ... !�����:::::::::::::::::::::::::::::: : Wrench. G. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . Zinc oxide from sulphite or sulphate of zinc, pro-
zin�.u�:�u�n! ·;:e���:w.·c: ·C'ti;;i.te: : : : :  :489,400: rJ:m 

DESIGNS. 

I:g��: r t;��gliimer·. ':. ':. '::::. '::. ':::. ':::. ':::. '::.::: : : :  �:lg;: Badge, J. R. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,110 

�gi�I'i?i.J����lier������: · : : : : : : : : : : : : : : : : : : : :::::: :  �:H� Buckle, D. Harrisoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,111 
8t�f:!'!.���;���.1§;,�er����::::::::::: ·:::::: : : : : :: �:l� 
g�! 'h":;:d�·s�ci:::gf::f:·o: Mccarthy::::::: : :::: �:� Counter wall llxture, W. C. Huss . . . . . . . . . . . . . . . . . . . . 22,127 Curtain, J. C. Earnshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,120 Cushion, inflated, R. T. Varnum . . . . . . . . . . . . . . . . . . . . .  22,121 Dish, T. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.117, 22,118 Flag holder, H. V. Holmes . . . . . . . . . . . . . . . . . . . . . .. . .. . . . 22,128 

i.':,"rf�-:.;r�'heoider 'ii: 'j: 'Geer::::::::::: :::':. :'.: : : : : :  �:n3 Range, cooking, W. W. Culver . . . . . . . . . . . . . . . ... . . . . . .  22,131 Rule, measuring, W. H. Goldsberry . . . . . . . . . . . . . . . . . 22,124 Spoon handle, A. F. Jackson . . . . . . . . . . . . . • . . . . . .••. . . .  22,105 Stove mat, J. F. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,123 'I'ape, G. N. Steere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  22.119 'l'himble. M. C. Scherer . . . . . . . . . . . . . . . . . . . • . . . .  o • • •  tt • •  22,100 Type, font of, G. F. Schroeder . . . . . . . .  . ,  . . . .  . ,  . . . . . . .  22,104 Vendin� machine case, R. Mills . . . . . . . . . . . . . . . . ... , • •  22.126 Vessel, J. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . . .  22,114 Wall paper, J. Twyman . . . . . . . . . . . . . . . . . . ,  . . . . . . . . . . . .  22,103 Wash bowls, ornamentation of stationary, C. H. Moore . . . . . . . . . . . • . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . • • . .  22,122 

TRADE MARKS. 
Beer and ale, Beadleston & W oerz . . . . . . . . . . . . . . . . • •  22,822 
�gg�: ���s�g�:s�i�S.&N�r8��h.&. 'Son' sli;;e Com: 22,301 

pany. .  . .. . . .. . . .. . . . .  . .  .. . . .. . . . .  . . . .  . . . .  . .  .. . .  ... . . .  22,302 

Sg��ss��a:�?e�i�g�I';.�'!iy l2gugi.i8 ·:Mi.n,iX;wi:ur: 22,303 

c08��tfc���r!l�ei{ &'W'yier: : : : : : : : : : : : :  : : : : :  : : : : : : : :  �:tfg Cotton, wool, and silk fabrics, Gladstone. Manu-facturin£ Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • •  22,304: Flour, hominy, and cornmeal, wheat, graham, rye, and buckwheat. Minneapolis Grain and Feed Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 22,320 Flour, wheat. North Dakota M!lling Company . . . . .  22,319 

J���·���t1aI�·;.E�%����::: : : : : : : : : : : : : : : : : : :: : : :  �:M! Gla:�o��o�da�E�c;�:e �f!��'s��r,' �a::� Glass Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,324 Grease and blacking. harness, A. Gerstner . . . . .. . . . .  2'J,815 Gum, cbewin�. Bo@s & Hoover Co . . . . . . . . . . . . . . . . . • .  22,305 Hair eradicators, C. A. Vogeler Co . . . . . . . . . . . . . . . . . . 22,309 Insect powder, M. A. Hawley . . . . . . . . . . . . . . . . . . . . . . . .  22,316 Liniment for the cure of rheumatism, M. Blacki-stone . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  . . . .  . . . . . . . .  . . .  22,307 Medicine for the cure of rheumatism, Brahma Medicine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,306 Overalls, , pantaloons, shirts, and drawers, men's, Rice, Stix & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,337 Oysters, raw and processed, W. A. Wheatley . . . . . . .  22,318 Paper receptacle, tOilet, Steel Edge Stamping and Retinning Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,326 Pine wood. distilled products of. Imperial Pine Product Company . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  22,312 Polish, furniture, F. F. Fluhrer . . . . . . . . . . . . . . . . . . . . . .  22,313 Remedy for female diseases, a powder to be used as a, Home Medical Company . . . . . . . . . . . . . . . . . • . .  22,308 Sewing macbines and their attachments, Domestic Sewing Machine Company . . . . . . . . . . . . . . . . •. 22,327, 22,328 Se"Ving machines and their attachments, New York Sewing Machine and Manufacturing 
Tin �'l:�:�lerne plates: tin ·{agger;.; biack '�g��;� 22,834 

and sheet metal and solder, E. L. Parker & Co. 22,325 

�gn�iC�af!�,gb%r!i�g;&cb�� .�?�: : : : : : : : : : : : : : : : :  �:ln 
�T:'y ���:.t:r"a�lrag���g& J6g����. �:?�.:::::::::: :  �:� 

Im� ��;!'':l�! ��:lo��il���:tI�� :teg{�����{ Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number of the patent desired, and remit to JIIunn & Co., 361 Broadway, New York. 
vef{.��:1��na::�1'tt� '?:�e':t�'fo:;: ���e::, brb!bf';,�: 
fF���t;J��t"ed �l :ms�p�e.li�i� c��r�� $��%�i tnatructiOJl8 address M unn & Co .• 361 BroadwRY, New 
York. other foreign patents may also be ohtained. 

J citutific �tUtticJu. [JANUARY 2 1 ,  18<)3. 

Inside Page, each insertion - - 7',5 cent8 a line 
Back l'nge. ench insertion - - - - $1.00 a Hne The above are charges per ag-ate line-about eight words per line. 'l'his notice sbows the width of the line. and is set in agate type. �Ilgravings may head adver­tisements at the same rate per agate line, by measure­lllent. as the letter press. Advertisements must be received at Publication Office a.s early as Thursday morning to appear in the following week's issue. 

O N LY IA Practical Little Book. 1 rii�irJ:-:j����J� 25 .. HOW TO MAK E A .  H.P • .  

M OTOR O R  DY N A MO." . . 1"t"L& ESS£R C E N TS Illu.trated wtth plBn . .... d aU detBU,. ta:Ufr.. Co 

if 
A���:'�'a. 18 Part�:'::N. Y. Electrical Review N[W YORK . 

AND CHICAGO. 

I

, :  : All Drawing Instruments 
SPECIAL N OTICE I for Schools. Quality war-ranted, prices low, corres-Two handsome photo-engraved display sheets p�����n;���<italogue. entitled, 

The Sebastian-May Co 
Improved Screw Cutting 

�:�e�LATHES Drill Presses, Chucks, DrilIs, Dogs, and Machinists' and Amateurs' Outfits. Lathes on trial. Cata­logues mailed on application. I6li to 167 Hh;hland Ave., 
S[J)NEY. O H IO .  

I������D LATHES ���I!�� Also Foot Lathes, Tools and Supplie.. Catalogue Free 
Sebastian Lathe Co. l���JM��Tt:to'im;:t 

:: �::�t ��g�g�:�:�i: lri tg-c�oCrfli:,�orst" mailed free to any one who will cut out this advertisement and mail it to us with his name and address. INGERSOLL-SERGEANT DRILL Co. No. 10 Park Place, New Yorl:;, U.S.A. 

TRAINING OF HORSES. - AN EX-planation, by means of pictures and short descriptions. of the chief lessons in the fancy training' of horses for mHitary service. The pia:ffe. the pa�sage. the galopptlde, the pironette. the terre-a-terre. the pesade. the ruezair. the courbette, the croupade. the ballotadp. the capriole. WIth 11 illustrations. Contained in :'CIKNTIFIC AMER­
ICAN SUPPLEMENT, No. 879. Price 10 cents. To be had at this office and from all newsdealers. 

� ALANSON CARY 0 ---........... It;--� 
ANUFAcTURER O F  SPB.�NGS \\' (�y t� GIllI:IITmmIlTlJ STeeL.. OF EVERY DESCRIPTION 
2 4 0  8< 2 4 2  W 2 9� ST N EW-YORK 

VITRIFIED BRICK. 
An indestructible product, impervious to water and acids, for room linings and :flooring. Especially useful in chemical works for lining Digesters. 

STEEL TYP E  FOR TYPEWRITERS NEW YORK BRICK AND PAVING CO.,  St��i� ��'i,e.! �t:::,�:: �l:,�b�i:."d 
Model and Expel.°j menlaf Work. Small Macbinery, Novelties, etc., man­ufactnred by special contract. 
New YorkStencilWks. 100 Nassau St., N .  Y 

LIFE SAVING DEVICES. - A COL-lection' of suggestions of deviee� for communicutinll be· tween the shore and stranded vessels, offered to the 
Ioo����t:!�fo��

ra
��:;t�tn��rl�usg;���&��

d
A�8ER��'� ! 

SUPPLEM1!lNT. Nos. 848. 849. 8liO. 8iil, 8li�, I 8li4, 861 , 86�, 864, 869, 871. 874 and 8S4. Price 10 cents each, or $1.30 for the series. To be had at this office an d from all newsdealers. 

SYRACUSE, N. Y. 
The AUTOGRAPHIC 

REGISTER. 
. A I,abor - Snving 

BusinesM �ystem. 
Enforcina Honesty 

and Accuracy. 
Chicago Autographic Register Co. 1liO E. Monroe Street, 

CHICAGO, I L l.. 
Smd jor catalogue &: price list. 

P E R FORATORS O F  A L L  M ETALS Fwro����¥rn� :gg r��;e���:in��� �iigsWaR�sW�r�:�Er�O:l��;�'h��h:r��§��:: ratoTs, Corn Shellers. and all kinds of Grain Cleaning Macbine17. Heavy :-:.teel and Iron Plates and Cylinders for SCreeniD� Ore, Coal, Stone. For Filters, Str8in� Ventila-t1i:':' �i�, 1i�:.:tygg V :N'�h�:'s Werrg.!r:t'lj\l�nr,g,�s��.r.�al 8izerfor ee Clean-
The Harrington & King Perforating Vo., Chicngo, and 284 PearISt.,N.Y 

C H U C KS C�talogue No. 12,. just is�ued WIth over 4C new lIlustratIOns 
• sent free. Address, 

The C n "hma,.n C hnek Co., Hartford, Conn. 

For Ez.ctmal and. Ex­
perimental Wark. 

Gunsmiths &: 'Lbol 
For General ����iiii;ii;�:;; Shop Work. 

, High Grade Tools; el¥iant in deSign, su-
fll���� I�����t��;tlg�i.lit�e �6'�!i�"e��E�'f�� cheapest. Send for catalo�J'ue, and prices. 

W. F. & JOliN BARNES CO., 1999 Ruby St., Rockford, Ill. 

i8u USE G R I NDSTON ES? 
If 

M ECH A N I CS' TOOLS. If you are interested in Tools 88 a manufacturer or amateur, you should have a copy of our new cata.­logue. Our 1892 edition is a very elaborate and com­plete book of 704 pages, handsomely bound In cloth. The book will be sent to any part of the world, pre-
t�l?h��e'f��ife� �ilJ're-e aCr�tt�.'ir����y.:'g�n��� to $10.00 or over. Every manufacturer and amateur 
����Igu��;';: �������y.r.:;d eS::;P\1e�ho"l n�o not 

in-
MONTGOMER Y & CO., "'ine Tools, 

10li Fulton Street, New York City; N. Y. 

-FOR-

FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES in lhe rapidly growlng towns of Virgima and West Vir­ginia, sitUated alon� the lines of tqe Norfolk & Western RailrOad. p08sessi-ng CHJ:!!AP IRON. CHE�P LUMBER. 

CHEA� FUEL. and RAILROAD FACILITlJeS Address 
J. H. DINGEE, 333 Walnut St .. , Pbiladelphia, Pa. 

I NVENTORS' I DEAS t':,�k��';.J.�'!,c��al 
M I L I .IKEN & O'All'ICIUR, Cor. JOHN AND DUTCH STREETS, NEW YORK CITY 

Machinists. Pattern and Model Makers. 

.. ECONOMY IS WEALTH," 
Canvaaaers wanted Losell the N,·w Mo­
del Hall Typewriter. Why will 
people buy a. . 100 machine when *30 will 
purchase a bett"r onel Send for illustra.wd 
catalogue and terms to County Agents. 

Addrees N. TYPEWRITER CO. 
611 Wae.binjrWD Street. Boston, :'daaa. 

Mention SClE'ntifie. American. 

.A. 1a 'U :DI.I: :I: 1ST 'U :DI.I: 
In all .hapes. Manufactured by 

Oowles Eleotric Smelting and Aluminum 00., 
Correspondence soliCited. LOCKPORT, N. Y. 

AUTOMATIC 
ENGINE OR RAM 

SUPPLYING WATER FOR IrrigatiOn, Small Towns, Rallroad Tank., Factories, Steam Mills Dairies, Country Residences, Stock Yards, etc. Automatic, 
Efficient, Duraille. ana 
lnexpensive. Send for fully illus. catalogne. nr See illustrated rwtiee 

Vn Sci. Am., p. 5. July 5, '90. Rlfe'8 HydrauUc Eneloe Mfg. Co., UOBlloke. Va. 
HISTORY OF THE P ARA()HU'l'E.� A most interesting paper to aeronauts. by Gaston Tis­sandier. Illustrated with 6 figures. Contained in SCIEN­
TIFIC AMERICAN SUPPI.EMENT, No. 88li. Price 10 cents. To be had at this office and from all newsdealers. 

ENGINE CASTINGS from % to 6 horse power, In rough or IInished. Upright, HorIzontal and Marine. 8 s��glet :nJ 'i.j��t :J�r��aC'::s't Ing� or Finished Machines. 
Latbe (instillg ... .tamp for new Catalogue. 

PALMER B U OS., 
Mianu8� Conn. 

C HAPMAN VALVE MAN U FACTUR I N G  COM PANY, 
MANUFACTURERS OF 

Va1-v-ea a:n.Ci. G-a "tes 
For STEAM, WATER, GA�, AMMONIA, OIL, ACID, Etc .;  alao 

C3r.A.'I'E FZ:Et..E lE3[YZ>:Et...A..1'II'T&. 
We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 

" enernl Office andW���:,a¥�v.�'l"�d�·IRCHA ltO, MASS. Trea.urer's '7� KIL.B V STREET. ChicalZo t 24 WEST I,ARE STREET. Office, f BOSTON. Office, f pr' AU """"k G"" .. a"tua. &tid jor O."cuIa ... a..a Prius.. ..&I 

FUELS AND THEIR USE-A PRESI· dential address before the Society of Chemical Industry, by J. Emerson Reynolds, M.D., discussing the modern developments of the fuels coal, peat and petroleum. Gasillcatlon of coal. Natural gas. Gasified petroleum. 
������� ��i!

C
IJ'�e"i:{'�

C T�rg�'ra�� �Y:';,M'':
E
:,;rd from all neWSdealers. 

LIGHTNING WELL -SINKING MACHIIERY MAlUflCTURERS. 
Hyrdaulic, Jetting, Revolving, Arteslaus Diamond Prospecting Tools, Engines, Boilers, 

Wind M�l�ir��t::i:; ��t�J'sC����?b":t!;:� 
nation qu&lity water; mailed,25c. 
The A.merJean Well Works, 

Aurora, Ill. 

I 11 .& 18 S. Canal 
St., Chle:.:o, DL 

l Dalla8, TeDit 

OIL WELL SUPPLY CO. 
91 &: 92 WATER STREET, 

Pittsburg, Pa., Manufactnrers of everything needed for 
.A.�'I'E&Z.A.Dir 'VVE 1'JLS for either Gasj Oil, Water, or Mineral 

���ag��heii�h:n�g�rs, �t��t Illustrated catalogue, prIce lists and discount sheets on request. 
CL..A.R..�'S 

W.OOL WASH ERS, 
WARP DYEING AND S I ZINH 11IACHINES, 

PATENT RUBBER COVERED �Q V EEZE 
R O L l .S. 

POWER WRIlS'GEltS FOR HOSIERY A N D  
YARN D Y EH i G, 

D RYING A N D  VENTILATI N G  FANS, 
WOOL AND COTTON DRYERS, Etc. Catalognes free. 

CEO. P. CLA R K  
Box L. Windsor Locks, Conn. 

The Shimer Cutter Heads 4li,OOC SOLD. To WOrk Car Siding, Flooring 
�ufJ'���,!f. s�:E;an� BUnds. Cope Heads to match. 8n.m'l J. 8ldmpr & fl.nnl, Centre St., Milton, Pa. 

ICE-HOUSE AND COLD ROOM.-BY R. G. Hatlleld. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, a9. Price 10 cents. To be had at this office and from all newsdealers. 

TOMATIC INJECTOR The Latest and Best 
HOlLER FEEDER 
Itestarting, 

Simple, 
Positive. 

Eagle Lubricator Co., lOS Canal Street, 
C LEVELA ND, O. 

CHEMISTRY AND BACTERIOLOGY of the Fermentation Industries : Recent Contributions to.-By Percy }i\ lfrankJand, Ph.D. fl'wO most interest_ ing lectures on some ot the more important methods of study that have yielded so abundant fruit during reC"ent yeard. in all departments of bacteriology. With 16 illus­trations. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT. Nos. 883 and 8S4. Price 10 cents eacb. To be had at this office and from all newsdealers. 

Caveats, 
Trade Marks, 

Copyrights, 
. Designs, etc. Handbook and information concerning Patents sent free of charge. Oldest bUreau for securing Patents in 

t::'.nrM�;ek b�'.�lal:�����N�Y� been 
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Ove r 25,000 
ROPER'S ENGINEERS' HANDY 

'3.150. 
OOK��LLERS. 

r:r D<I<NpU". � ..... ilt:d lru to "n� dda ...... 
EDWARD MEEKS, Publisher, 

No. lO1.2 WALNUT PllILADELI'HlA, FA. 

THIS WtRE 

LECTRIC 
83 SO. CANAL ST. 

III. U. S. A • 

...... 

of tbe .. orld . A man .. &DUo 
_ tban to _ bla .,;I1'ert�t I .. a prt .. 1<Id 
paper. He ...... 18 circulation. Tbl. he bu .. he .. 
nrtl!lel I .. the SclL'<TlI'IC AIIWRICAN. 

1 70\1 

I ,itutifi, �1Utri'lUI. 
LATEST IMPROVEMENTS. 

NEW STYLE. 
• 

NEW PRIGES, 

GROWING RAPIDLY in FAVOR 

Belknap Little Giant Water Motor 
liNt Water MOtor. most PO'II'erful and 

elflCleut machine on the markeL EleotJUlc lolOUln .'1<1 D1"""'oo. 
Combined Water MotonI r.n(l DfIUUROO. 

(''ycione 0011'"" .MUll to.Grooe"" 1lI!e. 
Combined Motor an" Mill [» one_. 

mOl I)y .. ate. Or eloott1c1ty. 
IVrlt< for Circula,... 

BELKNAP MOTOR CO" 
23 Flam 81., Portl.t.nd, KUDO U. S. A. 

Love Flowers ! 

DEI.AN'EY'S Ex"It .. "Inn P .. ekln ... 
tor Steam, Wa«!r '" Ammon'. 

are beIot .,,4 eb_t. 
nI':LANK.,..S Melallie (O .. �kel' .,,,' 

FI .. " Ii''''' 
make eyerl ... tlnlj" J010t4-

rI . ... Delaney " Co. Mf ••. 'Jblrd. -'_1 .. s .... "'h'hl ... W;.. 

THE DENSMORE 
SURPASSES THE OLDER MA(lUINEi!l lnm .... ,. ""1" but'ln non. 

more than In It. true and unlmpalrroble a1�ment. 
THE FAMOUS CARNEGIR STEEL 00., PlUaburvb, ..... amo"3" ,bto 

�t cou""m"tbU b ... " "aOnted 1t. ... 4 bue ,out purcli.....:1 the ftfteenU •• 
Their <:bIer ."",,_be>", &fUll" oob}eetl". • IIW1lbftt of tbe .. , mllCbl""" to 
month" of han! "ork, 1I&r-: "l'he all(nmellt I. ,tUl perfeet." Oil. operato .. 
ne,.,...here oorrobo .. U ... thlo, calI!.b6 Dell..." ....... 

" TIIK WORLD'S (iKEATr.,.,T T¥PEWRITElt." 

Densmore Typewriter Co., 202 Broadway, New York 

S T E R EOPTI CON S.  
MAG I C  LANTERNS AND 

ACCESSORIES SEND fOR CATALOGUE 
TO CHAS BESELERHA�[R218CENTRE ST 

NEW YORK 

SAY MONEY 

�� A MARVllDf POWIR SiMPlI�ITl &lOW�OST 
' . 14>1 " C T', � . l[ � "  r ,{ N" [N" ' � H' �t 
l '[ �If �(lOAN l � � , O�M" ",A" �( 'N[ 

P ' TAB [ IN ,"" ,," �  'T>.,�;' ''_T(.''I\ I· r 
SMHl SIZES po. SPECIA LT Y • • 

SA f [lY VAPOR ENGINE Co 
T;'i!;� E 16 MtJRRAYSTN[WIORK 

47 

W' A�ER JAMES LEFFEL I. CO" 
ft. SPRIHOFIELD,OHIO,U,S.A, 

Sond '0" 00" fino WHEELS large PAMPHLET. 

TRADES UNIONS, THE TENDENCY 
�J;,-!I�te�?�'iu�f:�<>gf' <I�M11�::�l:tpe��i��ln:. ,g�\ 
que.,lon" . Conlftlned I n ScI K.�TI"'O A>lB"'<:M< Sup.. PI.t."ST, N o . !!lOI. Prl� JU <le"' • . 1'0 b� h.d .t ,hi. ol'llee &n<l from all ,,� ... d""I� .... 

NOW R E A DY I 
A NEW AND VALUABLE BboK. 
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�()tJerfigement9. 
I nside Page. each insel,tion .. ..  "';') centM a line 
Back Pngp. pnch in�ertioll - .. .. ..  $ 1 .00 a line 
fl'he above are charges per agate line-about eight 

words per line. rl'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver­
ti8ement� at the same rate per agate line, by measure­
lllent, as the letter press. Advertisements must be 
ff>ceived at Publication Office as early as 'fhursday 
morning to appear in the followinc week's issue. 

OVERMAN W H E EL CO. 
• OSTON. WASHINGTON. DENVER, SAN ,.RANCISCO. 

A. G. SPALDING & BROS., Special Agents, 
OHtCAGO. NEW YORK. PHILADELPHIA. 

II Snnr Point�n" W oon Scrows. 
Patented May 10, July 19. 1887 ; Oct. 29, 1889 ; 

Aug. 19, Oct. 21, 1890; April 7, May 12, 1891 ; 
July 19. 1892. 
Its A dvantages are : 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
3. Requires the use of hut one bit In hard 

wood. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. 'i'he screw being Cold Forged. instead 

of (;ut, leaves on its entire surface a 
metallic skin. 

!IF" Send for samples to 

A M E R I C A N  S C R EW C O. 
P R OV I D E NC E ,  R .  I.  

SCIENTIFW AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTH'IC 
AMERICAN SUPPI.EMENT can be had at thi8 office for 10 cents. Also to be bad of newsdealers in all parts of 
the country. 

LARGE CONTRACTS SOLICITEO FOR AUTOMATIC,HEAVV & DWriCUlrSIJ[[T MHAl 
BLANKED, STAMPED & ORAWN WORK,TUBES k NICKEL 1 BRASS PLATING, 
TINNIN�.JAP"NNING & DIE MAKING. BRIDGEPORT, CONN. 

GATES ROCK & ORE BREAKER 
Capaeity o p  to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Brealre s combined. 

Builders of High Grade Mining 
Machinery. Send for ()ataloguea. 

C ATES I RON W O R KS, 
c � o .  (;lillton �t .. Vlticaa-o 

136 C, Liberty Street, New York. 
237 C, Franklin St., Bosto� Masfl: 

Scientific 8QQ! Catalogue 
ItECEN'I'LY PUBLHSHED. 

Our new catalo�ue containing over 100 pages, includ. 
tnll works on more than fifty different subjects. \Vill be 
mailed tree to any address on appl ication. 

lllUNN & CU •• Publishers Scientific American. 
:lfn IlroadW8Y, lS ew }·ork. 

'fHE (0JtfE'r (RU8lJE� 
GREAT BALL�ST�QRE BREAKER 
'? £. NO u� :! fRASER&GHALMERS "�rAfLOO�'�'" � . .  �Y.'¥I ,(:"" 1 3 ;'  F U LTON ST. "" _o:;;� W . C H I C AGO I L L . 6 -3 -& 00 idi 8< 2. WAlLST. NEW '( ORK. 

eo . .:: Il ' I • I • •  

�ATENTS ! 
' . .. . . , MESSRS. MUNN & CO. in connection 

with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve­
ments, and to Hct as Solicitors of PatentF for Inventors. 

In this line of business they have had jortY-fi:1.'e 1/enrs' 
f.tperience, and now have Il 1leqlUllt'ri facilUie.s for the 
preparation of Patent Drawings, SpeCifications, and the 
orosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
&, Co. also attend to the preparation of Caveats, Copy­
rights for Books, Labels, Reissues, Asshmmentsl and 
Reports on Infringements of Patents. AU business in­
trusted to them is qone with special care and prompt· 
ness, on very reasonable terms. 
t.atni��
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cure them i directions concerning Labels, Copyrig-hts, 
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Patents, etc. 

We also send. free of charge.. a Synopsis of Foreign Pa­
t�nt Laws. showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 IIDd 624 F Street, PII-0110 Bul1dlllll _ear Ub Street, WublDgtoll, D. C. 

� titutifit �mtritnu. 

TH E GRIFFIN MILL A perfect pulverizer of all refractory sub­
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustraZed pamphlet address 
BRADLEY FERTILIZER CO., 92 Siate St., Boston. 

S A W S Wanted 50,000 Sawyers S A W  S and Lumoermen to 

A send us their full address for a copy of Em- A erson's � Book of �A \y�. new 189"2 edi-
tion. We are first to introduce NATURAL 

W GAS for heati� and tempering !"iIan's with W wonderful effect 'UPon improving their qua-
lity and toughness, enabling us to reduce S prices. Address IOIER1S0lli, �;UI'I' H S & CO. (Limited), Heaver Falls. Pa. 

ALL ARITHMETICAL 
PROBLEMS solved rapidly and accurately 

by the Comptometer. Saves 
60 per cent oftime and entire­ly relieves mental and ner­
vous strain . .  Adapted to all commercial and scientific 
computation. Why don't you get one ? WYitefUY pamphlet. 
FELT '" TARRANT MF'G. C O .  

52-56 ILLiNOIS ST. CHICAGO� 

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescem lamps. or of being used as a 
5 h. p. motor. This machine was constructed espeCially 
for the benefit of the readers of the 8tifntific Amer·icnn, 
by Mr. W. S. Bishop. of New Haven. Conn. It is de-
���
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use, but who do not care to enter into the subject scien­
tifically. With 24 illustrations. Contained in R('H�NTIFIC 
AMERICAN �UPPLE1\n�NT, No. 86ii. Price 10 cents. To 
be had at this office and from all newsdealers. 

5l :> N ICKEL " AND .� ELECTRO - PLATING § Apparatus and Material. 
,..-1 THE � Hansoo. & VanWinkle Co. � N' ewark , N .  J. 

c 81 LIBERTY ST., N. Y. 
:E 23 S. CANAL STREET, 
� CHICAGO. 

KD OAKS 
For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 
For Flash-LtiIhts at Night • 

The Jun.·or are the most compact 
camera made. Perfectly 

• Kodaks • ��:.P��ntb;��:d �i:hi�g� films or glass plates. Fitted with focusing index and counter for exposures. 

$40 a.nd $50. 

{ Send Por } 
Catalogue, 

EASTrIAN KODAK CO •• 

Rochester, N. Y. 

�(fjf@CaUiJ;;;;il����������� � No one e:h��i����:the1fi9.QQ 
a
n��!!�!e�n:n Hour, I � 'EDISON" :fttI:Il.\ll:ElOGr-�A.P�. � lInvented by Thos. A .  Edison. For Dally Office Use in duplieatingboth handwriting and typewriting 

Anybody can operate it. Slmple-Compact-Cleanly-Cheap. F:lldor�ed by over 941,6041 n ... r�. 
Catalogues and Samples of Work sent free upon application. Manufactured only by the A .  B. Ul eK 
CO., 1114 E. I,ake 1St. Cbicngo. Branch Offices, 47 Nassau St., N. Y. City. 117 So. Fifth St., Phila. 'It'll 

. ������������� 
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THE ARMSTRONG MACH I N ES, 
For Vuttln� O ff  and Threadlne- PiPe.! 

For Hand 
or Power. 

No. 1 cuts off . 
and threads 
1 to 3 inch. 

No. 2 
cuts off and 
threads 1 to 
4 inch. - .  
No. 3 cuts oil 

thread. 1 to 6 inch. 
u r  a im is to make  

these machines as good as 
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T H E  A R MSTRONC MFC. CO., Bridgeport, Ct. 

SYLPH CYC LES RUN EASY 
Hollow Perfection of cycle manufacture ; no 
t· need now to ride springlesscycles orde-

Ires. pend on tires alone for comfort. Sylph 
Spring Frame destroY@D 
vlbrat'll. Light,sim-
ple,stron�. Uata.free 
Rouse-Duryea Cy.Co. 
16 G St . .  Peoria. IlI.AGTS. WANTEO 

ALUMINUM : ITS USES AND AP-
plicatIOns. A valuable and interesting article by G. L. 
Ad(lenbrooke. Contained in SCIENTJ]'IC AMERICAN 
SUPPLEMENT. No. S.59. Price 10 cents. To be had at 
this office and from all newsdealers. 

T :E: E  

ESTA B),IiSHED 1�46. 
The Most Popular Scientific Paper ilJ the World 

Only $3.00 a Year, Inclnding Postage. 

Weel{\y-52 Numbers a Year. 
This widely circulated and splendidly Illustrated 

paper is published weekly. Every number contains six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Che�;.""'try, Electricity, Telegraphy, Photography, Archi­
tep' Agriculture, Horticulture, Natural History. 

illplete list of patents each week. 
.18 of Subscription.-Dne copy of the SCI EN­

'l'lJ!'tc AMERICAN will be sent for one 1/fa1'-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on l'('ceipt of three dol ln)'!') by the 
publishers ; si� months, $1.50; three months, $1.00 • 

" IMPROVEMENT THE ORDER OF THE AGE." 

{! I 11 hs.-Special rates for several names, and to Post 
� Masters. Write for particulars. 
.... The safest way to r�mit is by Postal Order, Draft. or 
� Express Money Order. Money carefully placed ins�de 
'-i. of envelopes, securely sealed, and correctly addressed. 
� seldom goes astray. but is at the sender's risk. Address 

The Smith Premier Typewriter 
Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
all letters and make all orders. drafts, etc., payable to S' llIUNN & CO • •  361 Broadway, New Yorl._ 

All type cleaned in Ten Seconds without Soiling the Hands. I The Smith Premier Typewriter Co" Syracuse, N. Y.,  U. S .  A. 
We have 20 branch offices in the principal cities throughout the United States. 

'GEHTS WANTED roA. FINE TOOlS IN EV£RVSHOP. 
I' CAT;�;�J�R (j.H.BESLY & (;0. 

AND AGENCY. CHICAGO, ILL.U.S.A.-

Astronomical Telescopes 
of superior defining power, 

E Y E  PIECEiS, etc. 
Manufactured by 

W .  & D. MOGEY, 
418 \Vest 27th Street, New York. r>r Send for catalogue. 

TH� AM�RI�AN D�LL T�L�PH�N� ��. 
95 M ILK ST., BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1i4, 465, and January 30th, 
1877, No. 186.787. 

The transmission of Speech by all known 
forms of Elf'ctric Speaking Telephones in­
fringes the right secured to this Company 
hy the above patellts, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for fluch 
unlawful use, and all the consequences 
thereof. and liable to fluil therefor. 

A M OD ERN BAT H .  
'1'he Latest and. Best. 

Quick self-heating or Toilet Cabi­
net in place of Heater. No bath 
room required. Ornamental, inex­
pensive, complete, practical. Desi­
rable for city or town. 
Send 2 ct. stmnp jor 

'1'he lUosely }<'olding 
Hath Tub Co., 

186 So. Canal St., 

THE B EST LOOS E P U L LEY O I L E R  
I N  T H E  W O R L D .  VANDUZEN PAT. L. PUL. OILER 

Keeps Pulley oiled 3 to 4 weeks with one 
filling. Cost 25. 30, 40, 50, 65 and 85 cents 
each. Send Price and TR Y O N E .  
State diameter and speed o f  Pulley. Will 
send Catalogue free. Mention this paper. VA.NDUZEN & TU'TCO.ClneJnnati,O.U.U 

TO I N V E N TOR S. ��e�ffo�
ri
gt�e';i���: Eaur��:' 

Has over 20 years experience abroad, large acquaintance, 
highest standing and capital. P.O. Box 2911, Boston. Mass. 

� EDISON INCANDESCENT LAMP 
I S  THE O N LY I N CAN DESCENT LAMP LAWFULLY MADE. 

All otbers infringe the Edison Patents, and are counteJ·feits. 
T H E  R I C H T  OF T H E  E D I S O N  COMPANY TO AN I NJUNCT I O N  ACAI N S T  

I N F R I N C E R S  H A S  B E E N  DETER M I N E D  B Y  THE U .  S. CIRCUIT C O U RT OF 
APPEALS. C O P I E S  O F  DECI S I O N S  S E N T  O N  APPLICATION. 

GENEE..AL ELECTRIC CO�l?.ANY_ 
:a:Et...A. 1V O� <:>FFIO:JiJS . 

� W�s1
7�O\'i!tl:'�fi.�:t�::·.: 
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44 Broad Street . . . . . . . . . . . . . . . . . . . . . . .  New York. 

I 
620 Atlantic Avenue . . . . . . . . . . . . . . .  Boston. Mass. 

Gould Building . . . . . . . . . . . . . . . . . .. . . .  Atlanta, Ga. 1333 F Street N. W .. . . . . .... . . .  Washington. D. C. 

---0---
T H E  

�mtritltU luppltmeut 
This is a separate and distinct publication from TRF; 

SCIENTIFIC AMERICAN. but is uniform therewith in size. 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
I:lCHONTIFIC AMERICAN SUPPLEMENT is published week­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embraCing Biology, Geology, Mineralogy, Natural 
History. Geography. Archreolog-y. Astronomy Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology, Manu-­
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography. MediCine, 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most i m portant Engineering lror7(s, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year; or one copy of the SCIENTIFIC AM­

ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

M U N N  & CO •• 361 Broadway, New Yorl • •  
---0---

�uitdinn QtditiOlt. 
THE SCIENTIFIC AMERICAN A n C H I T E CT S' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book lJages : forming a 
large and splendid Magazine of Architecture. richly 
adorned with eleoant 111atfs 'in c()lon, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A speCial feature is the presentation in each number 
of a variety of the latest and best pla:ps for private resi­
dences, city and country. including those of very mod­
erate cost as well as the more expensive. Dra�ings in 
perspective and in color are given, together with full 
Plans. Specifications. Sheets of Details, ElStimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lar�est Ci I'cu lation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

iU t: lS lIi  & CO., I'lIbli�her •• 
361 Hroadway, lIi"w York. 

15 First Street . . . . . . . . . . ... . .  San Francisco. Cal. Masonic Temple . . . . . . . . ... . . . . . . .  Denver. Colo. 
All llll.lne8. outSide tbe UDited States traneaoted by ThoJDBon.Houston International Co., 44 Broad St .. � ..... IIIIIi"IIIii""'iaii�hla::.. ..... 
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