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THE TRAVELING SIDEWALK. is under cover, as shown in the principal view below, beams of which depend boxes in which are journaled 
On a section of the World's Fair grounds at Chicago and the system, which is a patented one, has been put the wheel axles, the wheels being 18 inches in diameter 

there is now being operated, on an endless elevated in operation as a test of its practicability by a company with 3 inch tread, and running on an ordinary T rail 
railway track, elliptical in shape and 900 feet long, a of which Arnold P. Gilmore is president and O. track of 3 foot gauge, while the faster-moving plat­
traveling sidewalk, a portion of which moves at the Chanute vice-president. The slower-moving platform, form, extending slightly over the edge of the first one, 
rate of six miles an hour, while another portion by its as shown in the end view, is carried at one side on a is carried by two flexible steel rails resting directly 
side moves three miles an honr. The whole structure· frame of 2� inch by 63,( inch pine sills, from the cross upon the peripheries of the wheels. The rail is held 

END VIEW OF MOVABLE PLATFORMS. SIDE VIEW OF ELECTRIC MOTORS. 

!HI WORLD'S COLUltBIAlf EXPOSITION-THE TRAVELING SmEWALK NOW IN OPERATION. 
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loosely in a shoe or socket in each cross beam, and the 
weight of the platform, whether loaded or empty, 
presses upon the rail sufficiently to give the necessary 
friction to move the load. The rails are of rolled steel 
4 inches high and half an inch thick, and are made in 
lengths of 30 feet, joined to make a continuous rail the 
entire length of the road. 

The shoes are made of casehardened steel, and the 
rail slot has an opening of five-eighths of an inch, allow­
ing an eighth of an inch play to t.he rail for lateral 
motion in rounding curves. The difference of speed of 
the two platforms arises from the fact that the t.op of 
the moving wheels, on which the flexible rail travels, 
has a forward motion twice as fast as that of the axles, 
from which the slower-moving platfor::n is supported, 
and this ratio of one-half difference in speed of the two 
platforms would be maintained with wheels of any size. 
The platform moving at the rate of three miles an hour 
adjoins a stationary platform, from which one can step 
on to the movable platform without jar or inconvenience, 
as almost any one readily walks at this speed, while no 
greater change is felt in stepping from the slow to the 
faster moving platform, on which are stationary cross 
seats. There are gas pipe posts at intervals of 12 feet 
on the slower-moving platform, for the convenience of 
any one desiring such assistance in stepping from the 
stationary platform. 

In this construction it will be noticed that the mov­
ing sidewalk and the sidewalk car do not stop at all, 
the differential speed allowing the passenger to readily 
and conveniently get off at any time, while the travel 
of the car is continuous, the passenger stopping himself 
instead of the car. With the six-mile continuous speed 
thus obtained it is claimed that this method offers great 
advantages for the moving of large crowds over short 
distances. where the traffic is constant, and this method 
has been proposed for transporting visitors about the 
Fair grounds during the Exposition period 

The motive power is electricity. furnished by a 
Thomson-Houston generator of 107 horse power. 
There are three trucks provided with two 15 horse 
power Thomson-Houston motors, each handling 25 
platforms, the platforms being each 12 feet long, and 
each connected with its predecessor and trailer by an 
ordinary pin coupling. The current is conveyed by a 
trolley wheel and pole from the feed wire beneath the 
platform, the return current being through the rails. 
The greatest speed which has been attained on this test 
structure is eighteen miles an hour. The cost of con­
structing a sidewalk railroad of this kind is evidently 
far less than that of the usual elevated railroad, and, 
as there are no stops, the power required to operate it 
would probably be much less than half of that of the 
present system for the same volume of traffic. The 
section now running is said to be practically noiseless. 

Improvement.. In the Manufacture of Aluminum. 

The Thowless Aluminum Works, Newark, N. J., 
have lately begun operations in the production of 
aluminum under the process of Mr. Orlando M. Thow­
less. The success of the trials of the new method gives 
rise

' 
to the expectation that a new industry has been 

permanently established, which will rapidly assume 
great and important proportions. 

By the new process the inventor makes metallic 
sodillm from caustic soda, and makes it so cheap that 
it can. be sold for 7 cents per pound, while it has so far 
sold for $1 per pound. In making the aluminum, the 
new process takes a quantity of caustic soda, and 
while it is in a heated state it is passed into a retort 
made of iron, and which has been previously charged 
with carbon, either in the form of gas retort carbon or 
commercial charcoal. An immediate disassociation 
takes place, forming a sodium vapor, which is allowed 
to pass off through a conducting pipe, and this vapor 
as it condenses forms the metallic sodium. In the n�xt 
state in the process the aluminum material, which is 
cryolite or bauxite, and preferably the tatter, is melted 
in clay crucibles until it is a bright red, when the me­
tallic sodium is placed at the end of a long iron hook 
and dipped and stirred in the hot molten material un­
til it has been melted too, and made part of the heated 
mass. 

A rapid chemical action is the result, in which the 
aluminum is formed in the crucible. and after it is de­
canted into cold iron pots, the light metal rises to the 
top, and when cool it is separated and then recast into 
any desired shape or form. 

....... 
Removal of Eugene Blackford from the Ne"W 

York State FI .. h Comml .... lon. 

It is with much regret that we have to note the re­
tirement of Mr. Eugene Blackford from the New York 
State Fish Commission. For twelve years Mr. Black­
ford has held this position WIthout compensation of 
any kind and rendered inestimable services to the State 
in the matter of the preservation of its fish, care of 
the State hatcheries and similar work that fell to his 
charge. His practical knowledge of the subject and 
devotion to the objects of the commission it will not 
be easy to replace. His services have received the full­
est acknowledgment from sportsmen and others in­
terested III the preservatIOn of game and food fish. 

J titutifi, !tuttic.au. 
»,it.tifit �mttitlu. 

ESTABLISHED 1.845. 

.M:UNN & CO., Editors and Proprietors, 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 
O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMERICAN. 

8�: :;gg�: ��e 
���M����rht,;· �:'S�,"�:d�

r 
o�tx,:�yoo::::::::::::::: :$¥ 28 

One COPY,one year,to a.ny foreign country belonging to Postal Union. 4 00 

RLi}�W &OJ6� � ti-��!:�����r
d
gft�?;���S�:!:':t���.;

h
i��i. 

'l'be �cientific Aluerican. Supplelnent 
Is a distinct paper from the SCIENTIFIC AMERICAN. '£HE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. 'l.'erms of subscription for SUPPLEMENT, 
��tri�:'t'ell�:"toU ih�" P��r..�'bgfo�

e
�'i,"gle ��i:s,YfFc:gt:.

or
���� 

bl(f!!�I��r;��:l
al

.lr:::;?�¥r
h
h
o
:
t ��:E'i?��VJ' A�:lI��

e
';:3' :,a����'iiENT ;.vi���� so�n:e!�� �Y;:Lrr��O 

t
�o�ci�n

a
����:ri�� �i�l���

o
����

c
���� 

dollars a year. 
Building Edition. 

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI­CAN i. a large and splendid illustrated periodical Issued monthly. con­
taining floor Plans,�erspective views, and sheets of constructive details, 
�:��\��

g
PI��es��h;�ng

a
r3�i&�c;i!,

r
�w:Ji�s,n��fi�

r 
b�il�l:�

r
:�

d
ar��i� }�Ilf� :g�: l,:'t��"a,�:g[!�

t
)ja;rh�

u
i��.t"c�r�w:flgn

co
gi

e
:.�I�"ctl'l!� 

turnl publication in the world. 
or

S
ll':irc'b����Eo'! �.:.�. oFf ro��� Wl.e.ru':,��!

e
c��\�e��� c,.

a
�r� 

Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, $5.00 
a year; COlr.bined rate for BUILDING EDITION, SCIENTIFIC AMERICAN 
aud SUPPLEMENT. t9.00 a year. To fOreign conntrie •. $11.50 .. year. 

!Spanish Edition of tlte 8cientific Aluerican. 
LA AMERICA CIENTIFICA E INDUSTRlAL (Spanish trade edition of the 

SCIENTIFIC AMERICAN) is published monthly. uniform in .ize and typo­
graphy with the SCIENTIFIC AMERICAN. Every number of La. Amenta is 
profusely Illu.trated. It Is the finest .clentillc, Industrial trade 

We
er 

f�d���? lI�i�;o 
S
�e

n
��;J

a
���ut�t ���:r

tes 
t���

g
���t S����8�b�oss:�� 

slons-wherever the Spanish language Is sp�en. $3.00 a year, post paid to 
any part of the world. Single copies 25 cents. See pro.pectu •. 

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

d!l{; o�� .. �'lt
e
��.=;�: 

t
�:::'�n l�e�It��s o;�;�bl'exf�

e
��:

o
��

y llfr�� 
&CO. 

or Readers are .pecially requested to notify the publl.her. In case of 
any failure delay. or Irregularity in receipt of p .. pers. 

NEW YORK, SATURDAY, JANUARY 16, 1892. 

Content8. 
(lllu.trated article. are marked with an asterl.k.) 

Adverttsing scheme, a novel .. . ... 3.f: ' Overshoe device, Morison's., . .. . .  36 
Aluminum, imp. in manuf . ....... .  32 , Patents granted, weekly record •. .{3 Blackford, Eugene, ex-Fish Com. 32 Pavement for cities ... ....... . . . . .. 32 Bowlder, a giant . . . . .. .... ... . . .... . 39 I Petroleum pipe line, Baku . . . ... .. 35 
Brazing band saws (3870) .......... 42 ! Picture., t.ran.ferrlng (3800) . .. . . . 42 
Cam,shor ... new .olvent of ........ 40 

I
· Pile driving , attraction ............ 35 

8��m\�
i
go�f�f���

i
����icaii.: � ::H�

o
aa:a��Yraa:;g8, ���

e
���: ::: � 

Clymenia, new �scovery of . . . .•. . 36 RaUwa. mountain, San Salvatore*35 Cycle., .. digest of . .. . ... ........ . . .  40 Rich without money ... ... ... .. . ... 33 
i?lr����'ll�

rI�
ci

ll:!J���· .. ���:::: ill ' RU�����.����� .
f
.�� �.���� �':

i
.�I.�� 42 

Fish .pearlng on Hamilton Bay'. 39 Salt Indu.try of Indi ......... . . . . . . . 38 g� �::y �r.,h�t'�
p
l'i�krn".'!�·: � �f!:���:;,P{e"����':.:iun;:::::::::::: � 

Horse, �be hairless .... . ... . . . ... . . .  38 Sidewalk, traveling, ................ 31 Inlluenza, the cure of . ...... . . . .. . . R3 Snake p0l8on, chromic acid for ... M 
Inventions, recently patented .. .. 41 Steamer ... new lake . ........ ...... .  34 
Inventors receiving patents ... . . .  .{3 Su�ar In JI'lorida .. . . .. . . . .. .. . . . .. .. 40 
k1fn��;,

r
i�rii�iJg�iiiy;�*::::::::�·· � 1rp���&r:�����:�:::::::::: � Mine. the famous Dlcker.on ...... 33 �ypesettlng by telephone .. . .. . . . . 33 Mining Inventions, recent ......... 41 Va.ellne .. . .. . ...... .. . . . .. ... ... . ... 39 ���t���.rJr.���t ���k.;,18 ��t3,�

i
i:rr �a"i:fi����waik.: g 

TABLE OF CONTENTS OF 
SCIENTIFIC AMERICAN SUPPLEMENl 

8374 
For the Week Ending January 16, 1892. 

[JANUARY 16, 1&}2. 
THE AMERICAN CHEMICAL SO" 

In the columns of the SCIENTIFIC l�,,,,,J:t1C". 
have appeared notices of the three preceding genera. 
meetings of the American Chemical Society, tha� h:...ve 
been held respectively in Newport, Phihdelphia, 
and Washington. It is therefore especially desirable 
that space should be given to the lat.est and the largest 
as well as the most representativ" gathering of chem­
ists that has as yet been held in this country. 

At the Washington meeting held in ,August last, im­
mediately prior to the gathering of the American Asso­
ciation for the Advancement of Science, it was decided 
to convene a fourth general meeting in New York, on 
December 29 and 30. A committee of arrangements 
was appointed, of which Professor William McMuthrie 
was made chairman, and under his direction circulars 
and announcements were freely sent to chemists 
throughout the country. 

On Tuesday morning, December 29, some fifty or 
more men gathered in the chapel of the University of 
the City of New York, and the meeting was formally 
called to order by the president of the society, Professor 
George F. Barker, of the University of Pennsylvania. 
The society was then made welcome to the University 
by its chancellor, Professor Henry M. McCracken, who 
referred to the fact that among the honored representa­
tives of science who filled places in the faculty of the 
University were Leonard D. Gale, who was acting pro­
fessor of chemistry at the time when Professor Morse, 
likewise a member of the faculty, was carrying on his 
experiment that led to the establishment of the electric 
telegraph. At a later period, John William Draper, the 
first president of the American Chemical Society, was 
connected with the University, as were also his two 
sons, John Christopher and Henry, both of whom are 
now dead. Professor Barker replied to this address 
in fitting words, and said that they were indeed in 
sacred precincts. 

The usual business then followed, of which the most 
important act was the organization of a committee on 
the revision of the constitution. This committee, of 
which Professor George C. Caldwell, of Cornell U ni­
versity, was made chairman, has for its duties the re­
vision of .the constitution so that the New York Society 
may be formed into a local section and so that similar 
action may be taken by the Washington, Philadelphia, 
and Rhode Island sections. 

The reading of scientific papers then followed. Those 
presented included: "On the Composition of Baryto­
Calcite," by Dr. Charles W. Volney; "The Post­
mortem Diffusion of Arsenic as the Result 0' Embalm­
ing," by Dr. Charles A. Doremus; "On Disulphotetra­
phenylene," by C. E. Lineburger ; and" Notes on Water 
Analysis," by Hugh Hamilton. The society then ad-
journed its formal session and visits were made to 
Columbia College School of Mines, where Professor 
Charles F. Chandler received the scientists and con­
ducted them through his museum of economic chemis­
try. Subsequently a visit was made to George Ehret's 
brewery, where, after a thorough inspection of the 
plant, the chemists were entertained in the reception 
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Mines. For corresponding secretary, Professor Albert 
C. Hale, of .Jrooklyn. For recording, Dr. Durand 
Woodman, of New York. For treasurer, Charles F. 
McKenna, of New York. For librarian, Dr. Charles 
E. Munsell. For curators, Mr. John H. Wainwright, 
Mr. John Cawley and Dr. Thomas B. Stillman. The 
board of directors chosen consisted of Professor Robert 
W. Hall, Mr. Joseph F. Geisler, Dr. Albert P. Hallock, 
Dr. L. H. Friedburg, Mr. James H. Stebbins, Jr., and 
Professor William McMuthrie; and the advisory coun­
cil named included Professor Frank W. Clarke, Dr. 
Alfred Springer, Dl·. Harvey W. Wiley, and Professor 
George F. Barker. The committee on papers and pub­
lications elected consisted of Professor A. A. Breneman, 
Mr. Joseph F. Geisler, and Professor Albert C. Hale; 
and that on nominations to memberships of Professor 
A. H. Sabin, Dr. Albert P. Hallock, Dr. Lucius Pitkin, 
Dr. Charles A. Doremus, and Dr. William H. Kent. 
A communication from Professor Charles E. Munroe, 
with specimens showing some curious effects of zinc 
corrosion, was then presented, and after a series of reso­
lutions expressive of thanks to the various institutions 
for permission to visit their plants were passed, the 
society adjourned. 

During the afternoon visits were made to the College 
of the City of New York, to the works of the New 
York Oxygen Co., where the Brin process is in opera­
tion, and to the Equitable Gas Works at Forty-fourth 
Street'and East River. In the early evening a reception 
was given to the visiting members at the Down Town 
Club, 62 Pine Street, followed by a banquet tendered 
by the chemical manufacturers of New York to the 
American Chemical Society, at which appropriate toasts 
were responded to by Professor George F. Barker, 
William H. Nichols, Professor Frank W. Clarke, Pro­
fessor Charles F. Chandler and others. At the conclu­
sion of the banquet the chemists visited, on invitation, 
the Pulitzer building and the World's composing and 
editorial rooms. 

• .• 1 .  
On the Effectual and Speedy C ure of Inftuenza.* 

BY JOHN CRERAR. M.R.C.P. EDIN., ETC. 
[In the course of his address Mr. Crerar said that he 

had formed a new theory of the treatment of acute in­
fective diseases, based on the "analogy of nature," 
whereby is meant such an inference, for example, that 
the earth is globular, from observation of the uniform 
shape of the other heavenly bodies. Applying this to 
the study of micro-organisms, he infers that their life 
and reproductive activity depend upon their inhabit­
ing suitable nutrient media under fit conditions.] Thus 
Klein tells us that a cubic centimeter of beef tea, kept 
in an incubato� at a temperature of 980 F., and peopled 
by bacilli, multiplies its population 80,000 times in the 
first twenty-four hours, 450 times in thc second twenty­
four hours, and only five times in.the third twenty­
four hours. We thus find that, as the food supply 
becomes diminished, and the peculiar product of the 
fermentative process increased, the reproduction grad­
ually declines and ultimately disappears. During the 
process of reprod uction and growth of a micro-organism 
there is a peculiar substance excreted, or formed, which 
is baneful to its own microbe, and as this substance in­
c�eases in quantity it diminishes the vitality of the 
microbe, and when it reaches a certain proportion it 
d�troys the life of its microbe. When the yeast fungus 
is placed in an infusion of malt, it grows rapidly, at a 
suitable temperature, until the alcohol formed in its 
presence accumulates to 20 per cent of the whole 
quantity of the liquid; the alcohol then arrests the 
growth of the fungus, and the alcoholic fermentation 
proceeds no further. In the same way, Dr. Burdon­
Sanderson has shown that the peculiar secretion of a 
bacillus is very destructive to the bacillus itself. These 
facts are of the highest importance when pathogenic 
fungi are considered in their relation to disease. The 
application of such facts to the treatment of infective 
diseases would, then, consist in bringing about in the 
system a change in the environment of the microbes 
analogous to that which is spontaneously effected by 
their own activity, since they apparently excrete pro­
ducts which in sufficient quantity are inimical to their 
own existence. Hence the possibility of a disease ex­
hausting itself, as it were, without any treatment, pro­
vided that the vital powers of the patient can resist the 
poison more than the microbe that produces it. 

It appears then, that we are continually liable to 
attack, but if we can by any means (and I think we 
can) so alter the state of the body as to make it in­
tolerable to the minute invaders, we secure a valuable 
t�uce, and gain time to allow the organism to build up 
a vitality high enough to get beyond the reach of our 
remorseless foe, and we may thus save our patient. 
Hitherto the search for such a desirable agent has been 
chiefly carried on in connection with the cultivation 
and study of the pathogenic microbe. I propose to 
look for a similar substance in connection with the 
changes which invariably take place in the system of 
the patient during the acute stage of disease. I pro-

* Heinl:( the .ubetance of the presidential address delivered to the 
memhers of the Border Conn ties Branch of the British Medical Associa­

tion, at tbe annual meeting held at Maryport, July 16, 189L-London 
Lancet. 
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pose, in fact, to transfer a baneful and death-produc- The Sick Room Temperature. 

ing plant-the pathogenic fungus-from its congenial Physicians tell 11s the proper temperature of a sick 
soil and climate in the tropics to the uncongenial soil room should be from 65 to 70 degrees Fah., and the heat 
and climate in the poles, and I confidently expect should not go much below or much above these points. 
that, in its new situation, it will not long retain its Abundance of fresh air and sunshine is the rule in all 
power to do harm. I have practically applied this cases, except where the order of the physician prohibits 
theory to the treatment of the influenza with the the light. There is far more danger of the patient be­
happiest results. In the epidemic of 1889 and 1890, I coming enervated by close, foul air than there is from 
was face to face with an extreme case of this disease, ventilation. English physicians insist that an open fire 
when it was quite clear to me that something more is a necessity to the proper ventilation of a sick room, 
than treatment upon general principles was necessary and an eminent authority on this subject says: " I  do 
if I wished to save my patient. A process of reasoning, not consider any room suitable for a patient to occupy 
similar to what I have tried to explain, occurred to me during a prolonged illness where there is not an open 
at that time, and acting promptly on the indication to fire burning on the hearth, in order to secure proper 
which it pointed, I artificially altered the prevailing ventilation." 
state of the patient, with the result that the disease A tight stove or a furnace register will not serve any 
very speedily disappeared. I subsequently repeated such purpose. On the contrary, the stove throws out 
my new line of treatment in hundreds of cases, with a dry heat which can only. be partly counteracted by 
the same fortunate result. During the present epide- keeping boiling water on the stove. It does not solve 
mic (1891) I have pursued similar tactics with identi- in any way the problem of ventilation. The furnace 
cally similar consequences. Let me briefly explain register too often brings up a current of foul air from 
what has been Qccurring. I am called in to see a the cellar or the kitchen, into which the cold air box 
patient. I find him with a flushed, wo-begone face; opens. Unfortunately it is quite the exception to have 
intense frontal headache; increased temperature, at the cold air box open outdoors, as it should. Even 
the same time perhaps that he is complaining of cold, where it so opens, the furnace register does not as­
or shivering; a quick pulse, great prostration, and un- sist materially in ventilating the room. One of the 
speakable distress. I prescribe, and when I visit him best methods of removing odors is to take a shovel of 
next day I find all the acute symptoms gone; no dis- burning coals, sprinkle it with coffee and pass it around 
tress, pulse and temperature normal, and the patient the room. Where there is infectious disease a deodoriz­
comfortable, but weak. On inquiry, he declares, in ing solution should be obtained from the physician and 
nineteen cases out of twenty, that the relief was ob- used in the water in which the utensils of the room, 
tained after the second dose of the medicine, that is, the bedding, and clothing of the patient are washed. 
wi thin four or six hours after the commencement of the • ' .  I • 
treatment. Let me instance two cases as typical ex- The Story of a Famous Mine. 

amples of many others. The old Dickerson iron mine, located at Mine Hill, 
Case 1.-Mr. T-- is extremly ill, and believes him- N. J., one of the oldest in the country, has been finally 

self to be dying; pulse 117, with the other acute symp- abandoned, owing to the unprofitable working of the 
toms mentioned. I venture to assure him that he will mine at the depth reached. This mine has been 
be nearly well to-morrow. Next day I find him quite worked almost constantly for about 175 years, and the 
relieved, and the pulse reduced to 61. vertical shaft has been sunk to a depth of over 1,000 

Case 2.-A. F--, a young married woman, was feet. 
taken very suddenly ill, and when I first saw her she There is quite an interesting history connected with 
was raving and could not be made conscious of my this. old mine as related in the Manufacturers' Gazette. 
presence. The next morning she was well, but weak, The land above and around the mine was taken up as 
and I was assured that the second dose of the medi- a mining tract in 1716 by John Reading, surveyor­
cine marked the time of the amendment. On the third general of the State, for Joseph Kirkbridge, who be­
day she was quite well, dressed, out of bed, . and at- queathed it to his three sons. The first ore from the 
tending to her duties in the house. tract was worked from pockets at the surface, and 

But I have not yet stated the exact nature of my was carried in saddlebags to Elizabeth, where it was 
modus operandi. Very important results can be ob- made into bar iron, to be transported on horseback to 
tained through very simple means. In the days of Sir a market. During the revolution ore from the mine 
Thomas Watson, the most intelligent answer to the was converted into cannon balls for the use of Gen. 
question, "What is the best cure for acute rheu- Washington's little band of fighters. The Dickerson 
matism ?" would be, "Six weeks in blankets, aided by family began to get possession of the mine in 1780, and 
drugs administered on general principles." But the in 1838 Gov. Dickerson was shipping ore by the Morris 
salicylate of soda has changed all that, and has given Canal to Pennsylvania furnaces. Before that period 
us a short cut toward getting rid of the excruciating the mine was worked under the system of forge rights. 
tortures of acute arthritic inflammation of a rheumatic The owner of a forge, or forge fire, who had an interest 
nature; and so with other affections. Having regard in the mine would go to Mine Hill and get out for him­
to the essential state of a severe attack of influenza, I con- self all the ore he needed. Mining was easy enough, 
ceived that I would get the most effective antagonism for the ore cropped out from the surface in large 
in greatly increased alkalinity, and the bicarbonate of quantities. Its Indian name was Succasunna, or 
potash was the first agent that I thought of. This salt Zukkazuing, "place of the black stone. " 
has many advantages. It is not unduly stable, to During the days of forge rights the ore was carted 
make it difficult to break up in the system. It is also to northern New Jersey to supply 100 or more forges: 
readily eliminated, and thus soon leaves the system; As legal tender was a scarce commodity in those times, 
so that the danger of potash poisoning is reduced to the thirty or forty forgemen who worked at Mine Hill 
infinitesimal proportions. Having found this salt to paid for the raw material with bar iron brought back 
answer all my purposes, I have not looked for another, from the furnaces or forges, and thus the Dickerson 
although, according to my theory, other remedies of a mine became a commercial center for crude and manu­
similar nature might easily give like results. I give. factured iron. 
liberal doses (thirty grains) in a teacupful of milk After Gov. Dickerson's death in 1853 the property 
every two or three hours. I add a few drops of was controlled by his nephews and nieces, but in 1860 
the tincture of capsicum, but this is not at all es- business was so poor that they ceased working it, with 
sential. a pile of 25,000 tons, then an enormous quantity, on 

A word or two of caution. In two or three cases the the bank. Subsequently the mine was leased, new 
action of the heart was weakened to an unpleasant machinery was put in, and a boom was expected. Two 
degree; but digitalis and the aromatic spirit of am- years ago, however, an offset in the bottom of the 
monia quickly restored normality. Diarrhcea also mine threw the vein off so that it became lean and 
sometimes supervenes, but is effectually met by rocky and unprofitable. The mine produced about 
Dover's powder. In cases where weakness was induced 1,000,000 tons of exceptionally fine ore. 
by previons disease, or where some other disease was a 
concomitant, or where pregnancy existed, the action of 
the remedy was somewhat retarded, but not rendered 
by any means less certain. Where the salt was inter­
mitted too soon, the symptoms returned; but they 
readily gave way again on the resumption of the 
treatment. I trust that those who have the oppor­
tunity will test the accuracy of my statements by 
careful clinical observations, as I feel confident they 
will obtain equally favorable results; for the remedy 
acts Uniformly and satisfactorily; tuto, cito, etjucunde. 

SAID Mr. Samuel before the Engineers' Club, Phila­
delphia: The best pavement for city traffic is one with 
an 18 inch concrete foundation, overlaid with a 2 inch 
plank flooring, thoroughly covered with asphalt on 
both sides, and, on top of these, cedar blocks set on end, 
with half inch joints filled with beach pebbles and as­
phalt. It gives a sure footing for horses, is compara­
tively noiseless and easily kept clean, and can be re­
paired in places without interrupting traffic or break­
ing up the rest of the street. 

... , -
Typesetting by Telephone. 

The management of the London Times has utilized 
the telephone in a unique way. Telephone wires have 
been laid in the underground railway tunnel" between 
the composing room in Printing House Square and the 
Parliamentary �eporters' gallery in the House of Com­
mons. A copy reader placed at the telephone reads 
the stenographic "turns" from the note book as fast 
as it is possible for the compositors to take them on 
their typesetting machines in the Times building, a 
mile and a half away. At first the reporters did not 
take kindly to the innovation, but when they found 
that they could dictate their notes direct to the com­
posing room without the trouble of transcribing them, 
they began to look at the arrangement in an entirely 
different light. Proofs, of course, are sent to them for 
correction. Each machine can produce from five to 
six columns of solid minion a night. The Times is able 
to print in time for the 5 A. M. newspaper trains going 
to all points of the United Kingdom the whole of the 
debates, which are often continued until after 3 A. M. 

© 1892 SCIENTIFIC AMERICAN, INC.



34 
NE W LAKE STEAMERS. 

A view of the style of boat for which the Anchor line 
has let contracts with the Union Dry Dock Company, 
of Buffalo, Globe Iron Works Company, of Cleveland, 
and Detroit Dry Dock Company, of Detroit, is here 
presented. According to a late change in arrangements 
above deck, the forward house will be moved aft about 
20 or 30 feet, leaving the space forward for anchors, 
capstan, etc. 

A new feature in the boats, which are to be dupli­
cates in all respects, with the exception of probably a 
slight difference in the proportion of engines, is the ab­
sence of sheer in their construction. They will be 
built without any sheer, that is, the:; will be the same 
depth at ends as in the middle, and the gunwale will 

be a bevel line. In this there is said to be a saving of 
$12,000 to $15,000 on boats of this class. The boats are 
to be 275 feet keel, 40 feet beam, and 26 feet depth from 
base line to top of spar deck beams at side. The boats 
to be built by the Globe Company, of Cleveland, and 
the Detroit Dry Dock Company will be engined by these 
companies, but H. G. Trout & Co., of Buffalo, will build 
the engines for the steamer to be built by the Union 
Dry Dock Company, and the Lake Erie Boiler Works, 
also of Buffalo, will build the. boilers. The engines to 
be built by Trout will be 20, 33, and 54 inches by 45 
inches stroke. The two boilers will be 12 feet long and 
14 feet diameter, to be allowed 160 pounds of steam. 
The boats will have steam capstans, windlasses, steer­
ers, and line shafting for hoisting purposes, together 
with electric lighting plants and all modern arrange­
ments for rapid work in port. They are expected to 
carry 2,700 tons of freight on 15�' feet of water, and 
their cost is given out at $178,000 each.-Marine Re-
view. 

• I .... 

J titutifit jtUtritau� 
latter fly having a double crank, and the arrangement 
being such that the incline or grade of the chute may 
be readily changed. The two vertically aligning flies 
are placed in such relation to the swinging branch 
chute that, if both are opened, the coal will drop direct­
ly through the two fly openings. At a point above 
these flies is hinged another inclined chute, adjustably 
supported by a cable from a winding drum, and at the 
upper end of this chute is a fly operated by a handle 
rod, leading to the top, there being just over this:fly a 
similar fly in the floor of the angular chute above, so 
that by opening both of these flies, and closing that of 
the first swinging branch -chute, the coal may be de­
livered into another car, and, at the same time, be 
properly screened. Still another fly is also provided 

NEW LAKE STEAMERS. 

[JANUARY 16, 1892. 
A Novel Advertising SchelDe. 

In racking one's brain for some device to catch the 
shy and wary customer, the following may serve as a 
suggestion. It is the story told by the Sentinel, of In­
dianapolis, of a druggist of that city. He found a stray 
nickel on the floor of his store one morning, and resolv­
ed to post this notice on the window of his store: "A 
sum of money found on Tuesday last in this establish­
ment. The owner will receive same within upon describ­
ing the money." The scheme worked like a charm. 
Hundreds of citizens ca;:ne in daily for over a week 
while the notice was left on the window, describ­
ing their losses and bewailing their misfortune. In­
variably every applicant for the lost money bought a 
cigar. Some were satisfied with five cent straight whiffs, 

at the upper end of the chute, below the angular I but the great majority, anxious to impress the drug 
chute, for diverting the passage of the coal as may be man favorably toward their claims, invested in two for 
expedient, the improvement providing for the conve- a quarter. So great was the rush that the fortunate 
nient screening and sorting of the ordinary run of mine druggist had to order a fresh consignment of choice 
coal, and its delivery into different cars as desired. brands. None of the applicants ever applied for the 

• 1., • 

Scientific Progress. 

Intellect is the great factor in commercial success, 
whether of individuals or nations. Take the case of 
the skilled bricklayer and the hod carrier. The first is 
using brains on his work; the second is using brute 
force. When he goes up the ladder with his hod of 
bricks he has also to carry his own weight, thus waste­
fully expending force. Some one notices this, and sub­
stitutes for the brute force of the human that of the 
horse; then the horse is displaced by the mechanical 
force of the steam engine, which can do the work of 15 
men or of 2 horses in the same time. Coal converted 
into heat is doing all tne work. The coal mined each 
year in the United States represents in actual work 

nickel. 
. ' ... 

A TOOL FOR 1[INERS AND BLASTERS. 

The combination tool shown below has been patent­
ed by Mr. Richard A. Mc Vitty, of Portland, Oregon, and 
is designed to embrace all the implements necessary for 
use in the treatment of fuses, or for the attachment of 
caps to fuses, or for inserting the capped fuse in a 
cartridge. The small view shows a fuse provided with 
a cap, and one end of a fuse compressed to enter a cap. 
The handles of the tool are normally held apart by 

A TIPPLE FOR SEPARATING AND DELIVERING C04L. more than the sum of the force of the total population 
The illustration represents an improved tipple for of the globe, assuming all to be strong men. Thus the 

conveying nut or other fine coal to any desired car. It substitution of a natural force for human power vastly 
has been patented by Mr. Thomas B. Murphey, of West increases the productive capacity of the human race. 
Elizabeth, Pa. The top chute, made in sections, is Guided by intellect, taught by science, the natural 
supported from a scale on top of the frame, and con- forces can do in a few hours what the unaided labor of 
nected with a winding drum by a chain, the upper por- many men could not do in a lifetime. It was not pro­
tion of the chute having screen bars. The chute below phecy, but a flash of genius, that drew from Stephenson 
this has finer screen bars, and leading rearwardly from the assertion that it is the sun that drives the locomotive 
its upper portion is an angular chute, supported by a engine by being liberated from the coal in which it has 

1[cVITTY'S 1[INERS' AND BLASTERS' TOOL. 

hanger, beneath which is another chute, with an ex- been stored for ages. But man can neither create forces interlocked springs, one handle member havi_ a 
tended end section, while opening from the latter nor endow anything with properties. All that he can screw-driver point while the other is formed as a taek­
chute is an adjustably supported branch chute. Open- do is to convert and combine them into utilities. The puller, there being pivoted to the latter member a li.uk. 
ing from the upper portion of the angular chute is a man that does this with knowledge is spared the dis- adapted to be passed over the end of the other me I'd­
swinging branch chute, at the upper end of which is a 

I 
mal failures of ignorance, but he that tries to use pow- ber. Near the pivot of the tool, in the handle section, 

pivoted fly, controlled by a crank, from which a ers without understanding them is inevitably punished are recesses in which are removably secured cutters, to 

1[URPHEY'S COAL TIPPLE. 

handle rod extends to the top of the frame. This 
branch chute delivers into the lower portion of the an­
gular chute, and facilitates the rapid handling of the 
fine coal or slack. Near the lower end of the main sec­
tion of the langular chute is a fly, having a crank 
connection with a rod leading to the top, and beneath 
this fly is another in the chute below, also having a 
crank connection with a rod leading to the top, the 

for his rash presumption. It is this be employed for trimming the ends of fuses, and at op­
presumption that causes the mor- posite sides of the pivotal connection in the outer edges 
tality and disease that follow in the are semicircular recesses, aligning when the handle 
wake of civilization. Natural law, sections are held apart, but having cutting IO'dges for 
like the civil, never admits ignor- operating upon a fuse or for cutting wire when the 
ance as an excuse. handle sections are brought toward each other. In 

In this century three scientists the upper face of the head section of one member is a 
have revolutionized commerce- horizontal recess, in which is pivoted a knife blade, 
Oersted, of Copenhagen, and Fara- held in position by a spring after the manner of an or­
day and Wheatstone, of London. dinary pocket knife. In the inner faces of both head 
It was of Faraday that Huxley said, sections are longitudinal semicircular grooves, in one 
in effect, that any nation would do of which a cutter is removably secured, the grooves 
well to spend $500,000 in discovering and the knife being adapted to cut the end of a fuse, 
such a man, and an equal amount as shown in the small view, to facilitate lighting the 
in educating and setting him to fuse. Nearer the pivotal point, in the inner faces of 
work. Bessemer, studying away at the head sections of both members, are two transverse 
steel, has revolutionized ship build- recesses, one of which is adapted for use in crimping 
ing. Dr. Joule's studies in the me- ribs upon a cap, to fasten it on the fuse, while the 
chanical equivalent of heat pro- other is for reducing, by compression, the end of a fuse 
duced the compound engine, by to be inserted in a cap. Each head section also has a 
which the necessary amount of coal downwardly extending lug, capable of use as a ham­
for carrying a given cargo has been mer. 
reduced more than 40 times; that is, • I • • • 

a steamship that in 1850 carried a ChrolDlc Acid an Antidote to Snake Polson. 
cargo at an expenditure of 14,500 Prof. Kaufman, of the Veterinary College at Atfort, 
pounds of coal to a ton now does has discovered that chromic acid, used hypodermati­

the same work by burnmg about 350 pounds. Joule's cally, will destroy the poison of snakes and other veno-
studies in heat have made it possible for a cube of coal mous reptiles. 
that will pass through a ring the size of a twenty-five The treatment consists in the cautious employment 
cent piece to drive one ton of cargo for two miles in of a one per cent solution by the ordinary hypodermatic 
one of the most improved steamships. In 1880 the rate syringe; and, at the same time, where the bite happens 
?f gra� from New Yo k to Liverpool was 9 � 

. 
pence; l to be a� one of the extremities, the limb should be liga­

III 1886 It was 1 penny a bushel. The reductIOn was tured, m order that the medicament may have an op-
primarily due to the scientist.-Aluminum Age. portunityof being diffused throughout the tissues. 
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THE CABLE ROAD ON MOUNT SAN SALVATORE, NEAR I road is 17 per cent, at the elevated hamlet of Pazzallo Fireproofing or TI88ue8. 

LUGANO. it is 38 per cent, and at the upper station not less than At the Berlin exhibition of means and contrivances 
If we stroll along the banks of the beautiful lake at 60 per cent. The lower part of the road is cut through for the prevention of accidents in industries and other­

Lugano, opposite us rises a steep and rocky mountain, a bank of earth, but the upper part is cut deep in dolo- wise, prizes were awarded for the following processes of 
San Salvatore, which constitutes the most striking fea- mite rock. The halfway station lies at a height of 1, 604, fireproofing, respectively, diminishing the combustibili­
ture of the landscape, being even more prominent here and here is the electric motor for raising the cars. The ty of tissues, curtain materials, and theatrical scenery, 
than Mt. Pilatus at Lucerne, or Saleve at Geneva ; be- power is obtained from a head of water on the other viz. : 
cause, when we look across Lakes Lucerne and Geneva, side of the lake. It is brought over the darn at Melide 1. For light tissues: S kil. pure ammonium sulphate, 
these high mountains lie at one side, while San Salva- on the right shore, and from there is carried up the 2� kil. pure ammonium carbonate, 2 kilo pure borax, 
tore is directly opposite us, at Lugano, forming, as we mountain to the village of Ciona and to the motor sta- I 3 kilo boric acid, 2 kil. starch, or 400 grammes dextrin, 
have said, the most noticeable object in that charming tion. Besides the electric motor, there is a stearn en- or 400 grammes gelatine, and 100 kil. water are mixed 
region at the southern foot of the Alps, and adding I gine to be used in case of accident to the former. This together, heated to 30° C. ,  and the material impreg­
greatly to the beauty of the scene by the light effects road and that on the Burgenstock, not far from Lu- nated with the mixture, centrifugated and dried, and 
which it causes. In the early morning, when the cerne, are the work of Bucher & Durrer, of Kagiswyl, then ironed as usual. One liter of the mixture, costing 
twilight still hangs over the water, San Salvatore is i in the Canton of Unterwalden. about 3 or 4 cents, is enough to impregnate 15 yards of 
brilliantly lighted ; after the sun has passed the merid- Where the road begins the view of the country at the material. 
ian it darkens, throwing its shadow over the lake ; and foot of the mountain is charming, and, as the train 2. For curtain materials, theatrical decorations, 
at sunset it shows faintly between two streams of strong moves upward, it becomes more extensive every minute, wood, furniture: 15 kil. ammonium chloride are mixed 
light that fall to the right and left of it, casting a golden spreading before us the heights of the region. The with so much floated chalk as to give the mass con­
light on the water and the mountains which rise from view from the upper station is grand, but from the lit- sistency; it is then heated to 50-60° C. ,  and the mate­
the eastern shore. If we look toward it in the moon- tIe church on the summit it is wonderful, for the church rial given one or two coats of it by means of a brush. A 
light, it stands out darkly like a gigantic bell, the soft stands on the edge of the precipice toward the lake. kilogramme of it, costing about 4 to 5 cents, is suffi­

THE GREAT VIADUCT OF SAN SALVATORE. 

Over the confusion cient to cover 5 square yards. 
of lower mountains 3. For wood, cordage, straw matting, packing cloth: 
rise the snow-capped 15 kil. ammonium chloride, 6 kilo boric acid, 3 kil. bo­
peaks which border rax, are dissolved in 100 kil. water, the material 
the horizon, and at laid down in the solution for 15-20 minutes at 100° C.,  
our feet t h e  most squeezed and dried. One liter costs about 5 cents. 
beautiful lake region 4. For paper, printed or not : 8 kil. ammonium sul­
of the Alps, Lugano phate, 3 kil. boric acid, 2 kil. borax, are dissolved in 100 
and the villa-covered kilo water, and the solution applied at 50° C. 
chain of hills, the so- -................ , ...... ------
called Collina d'Oro. Attraction of Pile Driving. 

The charm of these What is there, asks the Evening Journal (Jersey 
mountains 1 i e s i n City), in- a pile driver, or its operation, that stimulates 
t h e  i r m od e r a  t e human curiosity to such a noticeable degree ? The 
height. We do not putting up and setting in operation of a pile driver 
feel, by any means, anywhere is sure to immediately draw a crowd, and 
that we are in the keep a considerable portion of the people who compose 
kingdom of the vul- it standing idly by to watch the monotonous repetition 

- -
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THE - SUMMIT OF THE MOUNTAIN, WITH THE CHAPEL. 

lines of which are lost in the waves of the lake. It is ture and the eagle, for, from Lugano and its surround- 1 of the movement of the pile driver's simple machinery 

easy to understand why this mountain, crowned by the ings, we hear the rumble of wagons, and the sound and heavy weight, which is drawn up and then let go, 
little Church of the Redeemer, has such charms for of the Italian bells floats up to us ; and over the dam to corne down with a thud on the top of the unoffend­

visitors at Lugano, and even for the inhabitants of the of Melide we see the Gotthard train on its way to the ing and helpless stick of timber, driving it every time a 
place, on such a night. On certain fete days the people plains of Lombardy, and on the steamboat that plows few inches deeper into the mud. Wherever this opera­
go from Lugano to the service at this church-a short through the waves of the lake, far below us, we discern tion is going on, you will see a crowd of from a dozen 

introduction to a long day of pleasure on the top. the groups of passengers and the joyfully waving flags. to one hundred and fifty men and boys, who appear to 

Tourists find great delight in ascending San Salvatore, The traveler who visits the upper Italian lakes and take as much interest in it as they would in a Punch 

for, although it is not difficult, there are so many rough stops at Lugano should not fail to ascend San Salva- and Judy show or a dog fight. We do not understand 
places and steep rocks that one who has reached the tore.-lllustrirte Zeitung. where the curiosity-exciting element is. After one has 
top feels justified in claiming to have climbed a real • , . ,  • seen the big thumper go up and corne down once he 
mountain. The Baku Pipe Line. has seen all he ever will see of the mystery of pile driv-

For some years past the pleasure of a trip to the top Mannesmann high pressure tubes have been laid, by ing. Yet crowds of idlers are found hanging around 

of this mountain has been greatly enhanced by the Dr. W. Von Siemens, for pumping petroleum a distance the pile driver's station for hours. Are these people 
cable road. It runs up the northern slope and looks of 14� miles and to a height of 3, 300 ft. The pipe line really curious, or are they only lazy and loafing ? 
from Lugano like a deep cut in the green mountain. runs from Baku, on the Caspian Sea, westward, is 4 in. - ' • • .. 
The station from whicp. the trains start is in a suburb in diameter, and the lengths are connected by the As one result of the English protectorate in Egypt, 
of Lugano. rightly named Paradise, and can be reached conical screw thread joint of the American type cut by new irrigation works have been pushed in all direc­
from the city in twenty minutes. The road is more an American machine. These Mannesmann steel tubes tions, and the agricultural productions of the country 
than a mile long, and the station at the top is 1,978 feet are laid directly on the surface, except at road crossings. greatly increased. Last year four hundred millions of 
above the starting point. This upper station is 2,-903 The pumping pressure is nearly 90 atmospheres, 1, 350 pounds of cotton were produced in Egypt, being nearly 
feet and the summit of the mountain 2, 982 feet above [ lb. to the square inch, and there is said to be no leak- one-quarter of the entire quantity consumed in Great 
the level of the sea. At the beginning the grade of the age. Britain. 
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TELEGRAPHING WITHOUT WIRES. 

Among the recent patents is one by Thomas A. Edi­
son, of Menlo Park, N. J.-means for transmitting sig­
nals electrically, without the interposition of connect­
ing wires. In his specification he says : 

" I  have discovered that if sufficient elevation be ob­
tained to overcome the curvature of the earth's surface 
and to reduce to the minimum the earth's absorption, 
electric telegraphing or signaling between distant points 
can be carried on by induction without the use of wires 
connecting such distant points. This discovery is especi­
ally applicable to telegraphing across bodies of water, 
thus. avoiding the use of submarine cables, or for com­
municating between vessels at sea or between vessels at 
sea and points on land ; but it is also applicable to elec­
tric communication between distant points on land, it 
being necessary, however, on land (with the exception of 
communication over open prairie) to increase the ele­
vation in order to reduce to the minimum the induc­
tion-absorbing effect of houses, trees, and elevations in 
the land itself. At sea, from an elevation of 100 feet, 
I can communicate electrically a great distance, and 
since this elevation, or one sufficiently high, can be had 
by utilizing the masts of ships, signals can be sent and 
received between ships separated a considerable dis­
tance, and by repeating the signals from ship to ship 
communication can be established between points any 
distance apart or across the largest seas, and even 
oceans. The collision of ships in fogs can be prevented 

J e itutifie !lUttieJu. 
in tension are produced at the elevated condensing I an elevated condensing surface or body at each station. 
surface, producing thereat electrostatic impulses. a transmitter operatively connected to one of said con­
These electrostatic impulses are transmitted inductively densing surfaces for varying its electrical tension in 
to the elevated condensing surface at the distant point I conformity to the signal to be transmitted, and thereby 
and are made audible by the electromotograph con- correspondingly varying the tension or the other con­
nected in the ground circuit with such distant condens- densing surface, and a signal receiver operatively con­
ing surface. The intervening body of air forms the nected to said other condensing surface, substantially 
dielectric of the condenser, the condensing surfaces of as described." 
which are connected by the earth. The effect is a _ ' . ,  _ 
circuit in which is interposed a condenser formed of NeW" D!scovery oC elYlDenla. 

distantly separated and elevated condensing surfaces John M. Clarke describes in the American Journal 
with the intervening air as a dielectric. for January the fossil Clymenia discovered in the fauna 

In the accompanying drawings, forming a part of the intumescens zone (Naples beds) of Western New 
hereof, Fig. 1 is a view showing two vessels placed in York. The ammonoid genus Clymenia Munster has 
communication by my discovery ; Fig. 2, a view show- not heretofore been found in North America. As early, 
ing signaling stations on opposite banks of a river ; however, as 1843, Professor Hall doubtfully referred to 
Fig. 3. a separate view, principally in diagram, of the this genus, a fossil fro� the Portage shales, the Cly­
apparatus ; Fig. 4, a diagram of a portion of the earth's menia U) complanata, and in 1862 redescribed the 
surface, showing communication by captive balloons ; species without the mark of doubt, at the same time 
Fig. 5, a view of a single captive balloon constructed adding a new specific name, C. Erato, for a fossil from 
for use in signaling. the same fauna. Subsequently these fossils were 

A and B are two vessels, each having a metallic con- proved to be of the same species, and though the name 
densing surface, C, supported at the heads of the Clymenia was still retained as late as 1876 it was finally 
masts. This condensing surface may be of canvas cov- and quite properly abandoned in 1879. 

' 

ered with flexible sheet metal or metallic foil secured The present discovery of a true Clymenia in a lower 
thereto in a�y suitable way. From the condensing I Upper Devonian fauna containing (}oniatites intumes­
surface C a WIre 1 extends to the hull of each vessel cens and various other primordial goniatites was un­
and through the signal receiving and transmitting ap- expected and is of considerable geological importance. 
paratus to a metallic plate a on the vessel's bottom. _ • I • 

AN OVERSHOE ATTACHING DEVICE. 

, M, 

An improvement designed to facilitate the securing 
of rubber or other overshoes in a rapid, convenient, 
and firm manner on the boots or shoes of men, women 
or children is represented in the accompanying illus­
tration, and forms the subject of a patent issued to 
Mr. Joseph H. Morison, of Centralia, Kan. It is an 
attachment consisting of a pair of pivoted opposite 
lateral clamps, adapted to hug the upper heel-end por­
tion of the overshoe, and jointed together at their 
inner ends by a vertical hinge pin passing through an 
intermediate or center plate firmly secured to the over­
shoe. The center plate has a backwardly protruding 

EDISON'S NEW METHOD OF TELEGRAPHING WITHOUT WIRES. 

by this character of signaling, by the use of which, also, 
the safety of a ship in approaching a dangerous coast 
in foggy weather can be assured. In communicating 
between points on land, poles of great height can be 
used, or captive balloons. At these elevated points, 
whether upon the masts of ships, upon poles or bal­
loons, condensing surfaces of metal or other conductor 
of electricity are located. Each condensing surface is 
connected with earth by an electrical conducting wire. 

On land this earth connection would be one of usual 
character in telegraphy. At sea the wire would TJln to 
one or more metal plates on the bottom of the vessel, 
where the earth connection would be made with the 
water. The high resistance secondary circuit of an in­
duction coil is located in circuit between the condens­
ing surface and the ground. The primary circuit of 
the induction coil includes a battery and a device for 
transmitting signals, which may be a revolving circuit 
breaker operated continually by a motor of any suita­
ble kind, either electrical or mechanical, and a key 
normally short-circuiting the circuit breaker or second­
ary coil For receiving signals I locate in said circuit 
between the condensing surface and the ground a dia­
phragm sounder, which is preferably one of my electro­
motograph telephone receivers. 

The key normally short-circuiting the revolving cir­
cuit breaker, no impulses are produced in the induc­
tion coil until the key is depressed, when a large num­
ber of impluses are produced in primary, and by means 
of the secondary corresponding impulses or variations 

This wire extends through an electromotograph tele­
phone receiver, D, or other suitable receiver, and also 
includes the secondary circuit of an induction coil, F. 
In the primary of this induction coil is a battery, b, 
and a revolving circuit breaker, G. This circuit 
breaker is revolved rapidly by a motor (not shown), 
electrical or mechanical. It is short-circuited normally 
by a back point key, H, by depressing which the short 
circuit is broken and the circuit breaker breaks and 
makes the primary circuit of the induction coil with 
great rapidity. This apparatus is more particularly 
shown in Fig. 3. 

In Fig. 2, I K are stations on land, having poles, L, 
supporting condensing surfaces, C, which may be light 
cylinders or frames of wood covered with sheet metal. 
These drums are adapted to be raised and lowered by 
block and tackle, and are connected by wires with 
earth plates through signal receiving and transmitting 
apparatus, such as has already been described. 

In Fig. 5, M is a captive balloon having condensing 
surfaces C of metallic foil. The ground wire 1 is car­
ried down the rope c, by which the balloon is held 
ca,ptive. In Fig. 4 three of these captive balloons are 
represented in position to communicate from one to 
the other and to repeat to the third, the curvature of 
the earth's surface being represented." 

Several claims are made, but the principal one is the 
following : 

" I  claim as my discovery means for signaling be­
tween stations lieplil'ated from 'IaCh other, coIUliliting of 

MORISON'S OVERSHOE ATTACHMENT. 

lug, through which and two side arms of a clamping 
lever passes a fulcrum pin. The side arms of this lever 
are practically cams, and as the lever is pressed down­
ward against the heel of the shoe the arms press the 
clamping wings inward, making the heel-end portion 
of the oversh()e bind on or grip the under boot or shoe, 
to prevent the accidental withdrawal of the overshoe 
or its slipping off in muddy or sticky roads. To put 
on or take off the overshoe the central member of the 
lever is turned up, releasing the pressure upon the 
clamping wings, but. in putting on the overshoe, a sin­
gle motion of the clamping lever, made by either the 
hand or foot, locks the overshoe on the under boot or 
shoe. 

• • • • • 
A Proposed Ship Canal aronnd the Falls or 

Niagara. 

A bill has been introduced in Congress by Senator 
Davis, of Minnesota, for the construction of a ship canal 
around Niagara Falls which provides that the canal 
shall be built " along and upon one of the routes for a 
ship canal heretofore surveyed by the United States, if 
either of such routes shall be deemed feasible." 

The report says : " Were this route open into Lake 
Ontario, vast numbers of lake steamers could and would 
descend to the Atlantic Ocean and there engage in the 
carrying trade in the winter months. That experi­
ment has been repeatedly demonstrated beyond all 
doubt, and that, too, by vessels of less than six hun­
dred tons burden. Ocean steamers as well as sail ves­
sels could be constructed on the lakes cheaper than 
elsewhere, because all materials for construction as 
well as provisions are cheaper there than on the sea­
board. This would at once solve the problem so long 
and anxiously sought after by statesmen as well as 
commercial men, to wit, revive commerce and cheapen 
transportation from t1'te interior, so that our agricul­
tural products could be carried to Europe at a profit, 
and there would no longer be a complaint of a languish­
ing commerce." 

. . .  , . 

THE " Physicians' Visiting List " for 1892, published 
by P. Blakiston, Son & Co. , Philadelphia, besides the 
daily memorandum pages, contains much information 
useful to medical people. 
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'rhe New Ga8 Work8, Memphl., TenDo moniacal liquor ; a tar extractor under cover. In fact, tar deposits in the ammoniacal liquor there is a .. tar 

The Appeal-Avalanche says : the new machinery includes everything that goes to breaker," a square iron machine fitted with screws, 
. .  I propose to throw in the first shovelful of coal," make a perfect and complete . gas works, and the ar- which breaks the volume of gas into small pieces and 

said Col. N. M. Jones. rangements are not only for the present, but contem- removes the tar . 

.. I think I deserve that honor," interposed Captain plate extension of the service whenever it is necessary. The gas passes on to the standard washer scrubber. 
D. F. J ett. A trip to the Memphis Gas Light Company's plamt is which is 7 feet in diameter and 16 feet long, with a ca-

A bystander was appealed to, who tendered the very a pleasant and instructive experience. It is not as dis- pacity for washing 1,000, 000 feet of gas per day. Its 
just decision as between the friendly rivals that both agreeable a place as people are inclined to imagine who duty is to wash the gas. It is fitted with a large shaft 
should throw in a shovelful at once, and neither would pass by on the outside and get a whitl' of the escaping running through the center and passing through num­
have the advantage. liquid. Inside the inclosure everything is kept as clean erous disks, in which are small perforations. These 

This pleasant episode marked a new era in the gas- and neat as a lawn, and th smell of escaping gas is not disks are always moving, pushing the gas through a 
making industry in Memphis. perceptible. Every gas manager takes a pride in the body of water so as to percolate through the perfora-

President N. M. Jones, Secretary D. F. Jett, and cleanliness and neatness of the establishment over tions, and thus separating the ammonia entirely. 
Superintendent and Secretary J. T. Lynn, of the Mem- which he presides, and when a reporter for the Appeal- Thereafter the gas is free from ammonia. Then the 
phis Gas Light Co. , stood, on Monday, Nov. 30, 1991, Avalanche dropped unexpectedly into the area formed gas goes to the purifiers, to be purged of carbonic acid 
in front of the great brick " bench," a technical term by the numerous large builQings belonging to the Mem- and sulphureted hydrogen. This process is conducted 
that refers to what appears to one unacquainted with phis Gas Ught Company yesterday afternoon, he was in large iron boxes, 18 feet by 22 feet by 8� feet in di­
the business to be .a brick wall studded with doors like much surprised at the pleasing aspect of the place. mensions, in which are placed two tiers of trays. On 
the openings to furnaces in a boiler room. These doors Not a leaf or a stone is permitted to lie upon the ground each tray is placed about 12 inches of slaked lime, and 
are the entrances to the retorts, which at the time and outside the buildings, and inside the machinery and in passing through this lime the gas is cleansed of the 
place referred to were clean and new, but white with a apparatus are kept clean and bright, with that scrupu- elements which it was desired to remove. It requires a 
heat communicated from the furnaces below. lous regard for the attractive that guides the locomo- great deal of lime for this purpose, and all of it is worth-

The Memphis Gas Light Company had just finished tive engineer in the burnishing of the machinery un- less ever after, except as a fertilizer. The gas company 
the work of putting in a new plant, and the interesting der his care. is glad to get rid of it by giving it away, but those who 
point of firing the first retort was reached. " You want to see how gas is made t "  said Superin- have land to be fertilized do not know of its valuable 

The firing of the first retort of a gas works is the most tendent Lynn, who was found at his post of duty, properties, or else are unaware that it can be had for 
interesting episode in the history of such an establish- watching the finishing touches being put on some of the taking. 
ment. It is like turning the first dirt on a railroad des- the new apparatus. From its lime bath, the gas has one more journey be­
tined at some day to carry on the commerce of a con- " Then come with me. First you ought to know how fore it is ready for marketing. It must pass to the sta­
tinent, or like touching the button which, by electrical we get our coal, for the getting of the coal is the sine tion meter to be measured. This meter is like a large 
communication, starts in operation the machinery of qua non of this business, as the catching of your turkey barrel lying on its side. It is 14 feet long and 12 feet in 
some great exposition of the world's products. It is an is the great desideratum to an orthodox Thanksgiving diameter. with a capacity of 2, 000, 000 feet in 24 hours. 
honor to be the individual favored with the task of dinner. Our coaling arrangements are beyond improve- After the measuring has been accomplished, the gas. 
throwing in the first coal. ment. You see the bayou runs alongside the yard, and passes into the holders, where it is stored, to be turned 

It was for this honor that the president and secretary barges loaded at Pittsburg are floated right up to our into the street in desired quantities, through the street 
of the Memphis Gas Light Company contested, in a coal sheds, and the cargoes are lifted out by means of governors. 
friendly way, in the words set forth at the beginning of a derrick." That is the gas that burns on t.he street corners, in 
this story ; and a bystander, being a man of resource, The genial lfuperintendent showed how the coal was the parlors, and in the cooking and heating stoves. 
settled the dispute between the others in the satisfac· conveyed from the shedfl to the retorts on trucks which It has gone through many processes, involving ma­
tory manner hereinbefore set forth. were wheeled into the main building and lifted with chinery that covers an entire block of ground, but when 

Messrs. Jones and Jett fired the first retort at 8:30 their loads by means of a hydraulic elevator to the it is finished it is a flrst-class article. It is too valuable 
o'clock on Monday afternoon, and thus the new plant platform upon which the retorts open. to be turned out to the public without measurement, 
was launched upon its useful career of furnishing the The retort is where the gas is first separated from its and in the company's office are numerous machines for 
finest quality of gas ever known in these parts. natural abode, the coal, and possesses, therefore, great recording the quality, quantity, and pressure of the 

The Memphis Gas Light Company has been lighting interest to the student of gas making. The retorts at output. The pressure register only needs to be glanced 
streets and hOuseR, heating rooms and cooking meals of the Memphis Gas Company's plant are tunnels 22 feet at to be read. There is also an automatic register which, 
Memphis people for forty years, and each year has 6 inches long and 17 inches by 30 inches in size, con- with a pencil, outlines on a paper the pressure during 
brought improvements and enlargements to meet the structed of fire clay. There are twelve such retorts. the day and night, and these charts are carefully pre­
demands and satisfy the desires of its patrons ; but this They open at both ends and run through an immense served, so that it is possible to ascertain exactly the 
last great change has been the greatest since the first brick framework termed a bench. Beneath the retorts pressure that was on at any moment 10 0r 12 years ago. 
constr.lction of the plant, embracing, as it does, a com- are the furnaces, and around them are open spaces. There is also a jet photometer, which is to test the can­
plete nuw machinery, from the coal chute, where the The retorts are so high above the floor that a platform dle power of the gas. 
material for the manufacture of gas is first taken in, to has been erected, so that the furnaces are on the first The Memphis Gas Light Company has two holders, 
the immense holders. where the perfect gas is confined floor, the retorts on the second. The furnaces are fired the new one, built by the Stacey Manufacturing Com­
before it is pressed into the mains to go out for the with coke until the fire clay composing the retorts is at pany, of Cincinnati, having a capacity of 425, 000 feet, 
i l lumination of the City. The history of this company a white heat. The heating process is facilitated by and the other, a relief holder for use with the water 
has been the history of the city. Forty years ago it gaseous fires in the open spaces surrounding the retorts. gas system, having a capacity of 100, 000 feet. 
started with a capital stock of $100,000 ; to-day its capi- When the retorts are at proper heat the making of gas The water gas system, which will be retained in ad­
tal stock is $750,000. In 1851 it had 10 miles of mains ; really begins by throwing coal into the retorts from dition to the coal gas system, is supplied with two 
in 1891 it. had over 40 miles. The plant was at first only both ends until they are completely ftlled. The doors Springer cupolas, 10 feet by 40 feet, with the capacity 
large enough to accommodate its comparatively small are closed tightly then, and the terriflc heat acting of 850, 000 feet per 24 hours. It will be used as auxiliary 
patronage, but to-day it is the largest and most com- upon the coal produces the gas in its crude state. to the coal gas system. 
plete in the South, covering an entire block of ground, Every four hours the supply of coal in the retorts is re- The main building of the plant is 164 feet by 62 feet, 
between Main and Chickasaw, Mill and Greenlaw plenished, the coke that has been formed being taken and 85 feet high, fronting on Chickasaw Street. It is 
Streets. oll't. About 25 per cent of the coke is consumed again of brick, with iron truss and slate roof. The purifying 

The improvements that have just been completed in the furnaces, and the remainder is run out on a chute house is an extension of this main building on Mill 
were begun last June, and have cost the handsome sum and is put on the market for sale. Street. A lime shed is now in course of construction 
of $150,000. Up to last June the company had been But this crude gas that is formed in the retorts is the adjoining the purifying house. 
supplying coal gas. It was then found necessary, owing interesting substance. It is impregnated strongly with Gas men will recognize in the above the description 
to the dilapidated condition of the benches in which tar and ammonia, all of which pass upward with the of a thoroughly complete plant for the manufacture of 
the retorts were situated, to make thorough repairs, gas through what are termed " ascension pipes," large gas. The Memphis Gas Light Company is confident 
an� it was decided to remodel the plant throughout, sa- fiues which run upward to the top of the bench, where of being able to please its customers. The appliances 
curing the best and latest improved machinery in order they empty into a long, tightly covered trough known for the regulating of pressure are perfect, and the re­
t.o supply the finest quality of gas and to be ready to as the hydraulic main, where some of the ammonia and piping of the streets makes it possible to give good ser­
make extensions of the service whenever necessary. To tar is deposited. This main is sealed with water, which vice in all parts of the city. The mains on Poplar, 
this end it was necessary to go into the manufacture of serves the double purpose of preventing the gas from Washington, Adams, Jetl'erson, Court, Madison, and 
water gas temporarily, pending the completion of the returning to the retorts when they are cold and to some other residence streets have all been replaced with 
new system, and, since June, the water gas has been extent cleansing the gas. From the hydraulic main the larger mains, and it is now possible to extend the ser­
supplied to patrons of the Memphis company, a very gas enters the " foul main," a pipe over 175 feet long vice into the suburbs, if it were desired, without detri­
good gas in its way, but not to be compared to the arti- and 20 inches in diameter. This pipe runs nearly the ment to the present service. The gas is of a superior 
cle which will be produced by the new system, which entire length of the immense building, and it requires quality. The Appeal-Avalanche uses it in the furnaces 

.will be a combination of three parts of coal and one an agile and sharp-eyed individual to follow it in all its of its linotypes. It will improve gradually until the 
part water gas, which h�s been found better than any course. Sometimes it is overhead, again it is under new machinery gets in perfect working order, and then 
other by actual experiment, and is in use in the princi- the fioor, and further on it is climbing down the fire it will be of a quality unsurpassed. 
pal cities of the North, including New York, Chicago, escape on the outside, but at last, after traveling a 
St. Louis, Detroit, Pittsburg, Butl'alo, Cleveland, and distance of 175 feet, it enters the " exhauster, " a box­
other leading cities. The water gas manufacture like machine in appearance, which draws the gas 
necessitated the use of two cupolas, which were put in, from the retorts, through the purifying process and 
and which will still be used for the water portion of into the holder. The " holder " is the technical term 
the new combination. for that structure so familiar to every one who has seen 

On J 1l;ly 15 the company began the task of repiping a gas plant from the outside, that looks like a water 
the entire city, and so rapidly has the work been tank with a roller coaster on top. After passing 
pushed that already over 40 miles of new mains have through the exhauster the tar and ammonia are sepa­
been laid, including 20 miles of 16 and 12 miles of 8 inch rated from the compound substance in a machine 
and 6 inch pipe. known as the " scrubber," which is an iron cube-shaped 

At the plant on Mill Street, entire new machinery machine with a capacity of 1, 000, 000 feet. Inside are 
has been put in, including a coke house, where three brush and stones to which much of the tar and am­
ditl'erent qualities of coke can be put in ; a $400 auto- monia adhere. The gas passes thence into the cou­
matic pressure valve, by which the pressure can be regu- denser, which is another immense cube divided into six 
tated so that the same pressure will be give!l at the ex- sections. Through each section run sixty 4 inch tubes, 
treme limit of the mains as right at the gas works ; a which are surrounded by cold water. The gas passing 
$6,000 meter, through which all the gas runs, and is through this cold water is condensed. The tar leaves 
measured ; an $8,000 standa.rd washer IICrubber for a.m- it at this point. But 8.8 a further precaution against 

• I e  . ..  

The Laequer Tree. 

The juice of the lacquer tree (Rhus fJe'l'Sicifera) is 
the natural varnish upon which depends the famous 
lacquer work of the Japanese. Specimem of the tree 
were brought from Japan 16 years ago and planted in 
the Botanical Garden fromrankforj;- yhere they have 
flourished and have yielded seem, from which thrifty 
young trees have sprung. This place � has thirty­
four healthy trees, 30 feet high and 2 feet in circumfer­
ence near the ground. To determine whether the juice 
is atl'ected by its changed conditions, Prof. Rein has 
sent samples to Japanese artists for trial. and is having 
comparative analyses made by eminent chemists. If 
the reports are favorable, it is expected that the lacquer 
tree will be quite extensively planted in Germany, and 
that Europeans will be instructed in the art of lacquer. 
ing wood by some skilled worker from Japan. 
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J ,ituttfi, Jtutri'lu. 
DYNAMO MACHINES. I structed by the Thomson-Houston Co. In No. 16 is 

If there are any apparatus that have particularly ex- figured a section of the Eddy & Mather American ma­
ercised the imagination of inventors, they are assuredly chine. No. 17 shows a Furgersen dynamo. No. 18 
lamps, commutators, and dynamo machines. These shows one of the commonest forms of the Goolden 
latter, especially, have become very numerous in recent and Trotter dynamos. The dynamo of the Tele­
years. It is easy, however, to establish a classification phone Company, of Zurich, is represented in No. 
between the different models. Every dynamo com- 19, the Guzzi-Ravizza and Ironsides in No. 20, and 
prises two principal parts, viz. , the armature and the the Tyne dynamo, of Scott & Moutain, in No. 21. No. 
inductor. The various kinds of continuous current 22 gives a section and profile of a superior type of 
armatures may all be referred to three well 
known types of winding-the Gramme, the 

The Salt Industry of I ndia. 

The annual revenue derived from salt in the Indian 
empire is 7,000,000l.-$35, 000,000-4s. per cwt. being the 
tax imposed. A large part of the salt consumed is im­
ported, some of it is made from sea water, but most of 
th - native manufactured article comes from the north­
west provinces. In the Ra.ipoota:::J.a district there is an 
important salt lake-the Sambhar-20 miles long by 5 
miles broad, which yields from 100,000 to 120, 000 tons of 

Siemens, and the Edison. Besides these there 
are still other types that we must consider, and, 
in particular, the Desroziers winding. We shall 
not dwell upon the details nor upon the ad­
vantages and disadvantages of these various 
armatures, as they have already been presented 
to our readers. 

I 
salt annually. This is a lake only in the rainy 
season, and it is before that-March to .Tuly­
that the salt is fished out from the mud by na­
tives. At this time the brine is of sp. gr. 1 '08, 
and deposits the salt in crusts. It is not clearly 
known where the salt comes from, but the most 
likely theory is that the rain streams bring 
down with them saline matters into the lake 
valley, and, as there is no outlet, the salt in the 
course of time crystallizes out. Another source 
of salt is found in the brine pits of Gurgaon in 
the Delhi district. There the soil is highly 
charged with saline matters, and it is only neces­
sary t6 dig holes in the ground in order to get 
a plentiful supply of strong brine. The trouble 
with this is that the brine contains magnesium 
sulphate as well as salt, and that rendered the 
salt bitter and unmarketable. Dr. Thomson 
was deputed by the goverument to find out a 
remedy for this, and he did, in the addition of 2 
per cent of slaked lime, which converled the 
magnesium sulphate into hydroxide-thus pro­
viding a salt free from bitterness. Two per 
cent of lime was required ; nothing less would 

As for the inductors, the same is not the case. 
It is but a few years ago that the labors of elec­
tricians indicated the conditions that these 
parts of the dynamo must satisfy. Among such 
conditions we may mention one in particular: 
it is necessary to reduce as much as possible the 
magnetic resistance of the current, or the resist­
ance offered to the fiux of force through the iron 
of the electros, and the air between the iron 
of the electros and the iron of the ring. The 
fiux of force, as we know, is the product of the 
intensity of the magnetic field created by the 
surface embraced. Moreover, it must not be 
forgotten that a wire surrounding a piece of 
iron, and being itself traversed by a current, 
magnetizes such iron and creates in the interior 
a magnetic field of a certain intensity. If we 
take the product of such intensity by the surface 
of the piece of iron, we obtain the fiux of force, the con­
sideration of which is a most important matter in the 
construction of dynamos. These few remarks suffice to 
show that, in a good dynamo, the fiux of force should 
have a maximum value. It is well, then, for !L given 
number of windings of wire, to be careful as to the nature 
of the metal of the inductors, to employ iron of very 
great magnetic permeability, and to r"duce as much as 
possible the resistanco of the air necessarily interposed 
between the inductor poles and the armature. This 
latter condition imposes the obligation of placing the 
inductors as near as possible to the armature, leaving 
just the space necessary for the motion of the arma­
ture, and afterward of making the latter embrace the 
widest surface possible. 

The second part of a dynamo machine, the inductor, 
gives rise, as may be seen, to more numerous inven­
tions than the armature. In fact, there has been no 
want of models. One of our most learned electricians 
has conceived the happy and original idea of bringing 
together, in one plate, the various types of inductors 
of continuous current machines, which we reprodace 
in the accompanying engraving. 

No. 1 represents the well known Gramme machine, 
No. 2 the Edison-Hopkinson, and No. 3 
shows us the arrangement of the Siemens 
dynamo, with drum armature a.nd hori­
zontal inductors. This machine bears 
also the name of Hefner Alteneck, the 
engineer in chief of the Siemens establish­
ment. In No. 4 we find the Schuckert 
type, with disk armature, and in No. 5 
the form of the Weston machines with 
drum armature, of the Burgin ring ma­
chines, and of the Crompton, Paterson, 
and Cooper machines. No. 6 shows the 
large Edison machine of 1880, which was 
adopted by all the American central sta­
tions and by the Milan station. No. 7 
represents a third type of the Edison 
dynamo of four or five bobbins. To 
this type is referred the English machine 
Phmnix. No. 8 gives the aspect of one of 
the first types of the Gramme machine. 
Messrs. Burgin & Crompton devised a dy­
namo, which is represented in No. 9, but 
which is now abandoned. In this we 
find the first principles of the Meritens and 
.Tackson machines. Fig. 10 gives a dia­
gram of the Kummer & Co. machine, 
which is similar to the .Tones dynamo and 
the Gramme motor. In No. 11 is found 
represented one of the first models of 
the Gramme machine with several poles 
-a model which has since been con­
structed with more or less modification by 
the OerHkon and Allgemeine Gesellschaft 
Companies, of Berlin. In all these machines we find a 
large exterual polygonal ring, to which, according to 
the radii, are adapted iron arms which, in the center, 
leave between them an annular space, in which the 
bobbin revolves. No. 12 shows a motor devised by Sil­
vanus Thompson. No. 13 is a modification of the induc­
tors of the dynamo No. 9, proposed by Mr. Kapp for 
the reduction of the magnetic resistance of the circuit. 
No. 14 is a section of the well known Griscom motor. 
No. 15 is a Rew form of motor for electric railways, con-
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PRINCIPAL FORMS OF THE INDUCTORS OF DYNAMOS. 

Gramme dynamo, devised by Kapp, and since imi­
tated by a number of manufacturers. No. 23 repre­
sents the Hochausen dynamo, No. 24 the Elwell Parker 
and Crompton dynamos, and No. 25 the Manchester 
type, due to Hopkinson. It is to t.his latter type that 
belong the Brown of Oerlikon, Mather & Platt, Saut­
ter & Lemonnier, Tighe, .Toel, Clark-Muirhead, 
Blakey, Emmot & Immisch, and Sprague machines. 
Nos. 26, 27, 28, 29, 30, and 31 show respectively the 
Lahmeyer, Thomson-Houston, Wenstrom, Eickmeyer, 
Continental, and Mordey & .Tones machines. No. 32 
represents a form common to several American motors, 
notably to the Patten and United States and .Tenny 
motors. Silvanus Thompson devised the dynamo shown 
in No. 33, and Mr. Fein the dynamo shown in No. 34. 
No. 35 gives the form of Kennedy's iron-clad dynamo 
machine. Finally, the Alioth Helvet.ia, Elwell, Sie­
mens (with interior poles), Thury, Kester, Brush or 
Schuckert-Mordey or Victoria dynamo machines are 
represented in Nos. 36, 37, 38, 39, 40, and 41. This enu­
meration comprises but a few of the principal types of 
continuous current machines, now no longer new. 
Doubtless, among all these dynamos, there are several 
that are superior to the rest, but still, the same quali-

do, although, strange to say, the whole of it 
did not enter into the reaction. The process 
was too expensive on a large scale. There is 

also a range of salt mountains further north (N.W. 
part of the Punjaub), where there are old mines now 
worked economically under government supervision, 
and yield 40, 000 tons annually. It is calculated that 
there is enough salt here to last for 40,000 yesl'S. Dr. 
Thomson defended the salt tax on the ground that it 
is the only imperial tax which the poor pay, and it 
amounts to 5d. per head per annum. The tax has ex­
isted for 250 years. 

• t • • • 
THE HAIRLESS HORSE. 

Sume weeks ago we gave a description 'and illustra­
tion of a horse with phenomenal growth of the hair of 
the mane and tail, the rest of his coat being quite nor­
maL In the present issue we give an example of 
the opposite extreme, from a life study of the curious 
animal portrayed. This is a horse absolutely destitute 
of hair. Neither neck nor tail nor any part of the body 
shows the least hirsute growth. The texture of the 
skin is silky and smooth ; the color is almost a full 
black. The animal is of rather heavy type, and with 
his delicate surface does not produce any unpleasant 
impression. There are said to be two such horses 
known to exist in this country. One of them was 

foaled in the West; the one we illustrate 
is credited to Australia. 

The skin in one of these animals is 
affected curiously, the perspiratory func­
tion seeming to be absent. The horse 
does not sweat when exercised, and · t.he 
mouth or nose seems to provide the escape 
for what would otherwise be true skin 
perspiration. 

• • • • •  
Rich witho ut Moncy. 

Many a man is rich without money. 

-, --

Thousands of men with nothing in their 
pockets, and thousands without even a 
pocket. are rich. A man born with a 
good, sound constitution, a' good stomach, 
a good heart and good limbs, a pretty 
good head piece, is rich. Good bones are 
better than gold, tough muscles than 
silver, and nerves that fiash fire and carry 
energy to every function are better than 
houses and land. It is better than a 
landed estate to have the right kind of a 
father and mother. Good breeds and 
bad breeds exist among men as really as 
among herds and horses. Education may 
do much to check evil tendencies or to 
develop good ones, but it is a great thing 
to inherit the right proportion of facul­
ties to start with. The man is rich who 
has a good disposition, who is naturally 
kind, patient, cheerful, hopeful. and who 

---

A HAIRLESS HORSE. 
ties are sometimes reached by various means and dif­
ferent forml, and it is often difficult to fix one's choice 
between several models. The question of cost alone 
intervenes. The short history that precedes shows the 
path that the dynamo IU8A3hine has traveled since its 
invention, and it proves that the mind of inventora 
has not remained inactive.-La Nature. 

has a fiavor of wit and fun in his compo­
sition. The hardest thing to get on with in this life is 
a man's own self. A cross, selfish fellow, a despondent 
and complaining fellow, a timilil and care,burdened 
man, these are all born deformed on the inside. They 
do not limp, but their thoughts sometimes do.-Source 
unknown. 

• I . '  • 
• ' . '  • THE University of Oxford has the reputation of 

ALCOHOL is the mother of sorrow.-Dr. B. W. Rich- having been founded by King Alfred in 872. It num 
ardson. bel'S at present about 12,000 members. 
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PIKE SPEARING O N  HAMILTON BAY. winter is over, on account of the inclosed nature of that 

Pike spearing is a recognized industry on the shores body of water. Frequently as many as two or three 
of Hamiltou Bay, Lake Ontario, the harbor of the hundred of these huts can be counted on the surface of 
beautiful city of Hamilton, during the winter season. the bay and among the many coves that mark its 
The first intimation the citizens have that the ice is beautiful shores. The illustrations this week by Mr. 
formed thick enough to bear is when they see some Heming provide an excellent idea of the appearance 
fine morning the little square huts of the adventurous and habits of this intesesting class of fish hunters.­
spearsmen shoved out on the glistening surface of the Dominion illustrated. 
frozen waters. The huts in which the spearsmen shel- • I • • •  
ter themselves from the cold are small wooden struc- Vaseline. 

tures about five feet square by six feet high, with a Mr. Robert A. Chesebrough, of New York, is 

FISHING HUTS, HAMILTON BAY, ONTARIO. 

39 
expansion of the demand which we have experienced 
this year. In America, in England, and particularly 
on the Continent, there seems to have sprung up a 
sudden unanimity in favor of our product. The scien­
tists in Germany, who have been backing the cheap 
mixtures of earth wax and oil which have been sold as 
paraffinum molle there, seem to have found out their 
inferiority, and have withdrawn their recommenda­
tions. Our trade with Germany has largely and almost 
suddenly developed. 

" Vaseline is not a distillate nor a mixture of so-called 

small door on the side, and sometimes a window. They 
are easily fitted on sleds, so that their owners can draw 
them over the ice from place to place in search of an 
advantageous location. When the spearsman has de 
ported his hut to the proper point, he proceeds to cut 
a hole in the ice about eighteen inches in diameter, 
and o�er this he sets the hut, having taken it off 
the sled. The outer edges are banked up with snow, 
and water poured over it until it freezes solid, and the 
cold is effectually excluded. The interior furniture is 
very simple, and usually consists of a piece of board 
nailed across one corner for a seat, and another 
shelf on which stands a small cast iron stove, the 
pipe of which goes through the roof. A village of 
these miniature houses makes quite a picturesque 
appearance on a bright winter morning. The 
spears, hand nets, poles, etc. , piled against the 
sides, the little heaps of fire wood beside each 
door, the spiral wreaths of delicate blue smoke 
ascending almost perpendicularly (up into the 
clear, crisp, frosty air, and the long shadows cast 

the inventor of vaseline. When in London recently 
I 

paraffins, but a gelatinous residual substance. It is 
he was interviewed by a representative of The Chemist sui generis. We cannot make it by mixing paraffin 
and Dru,qgist, and among other things gave the follow- wax and petroleum oil together, nor can paraffin be 

by the rising sun along the shining surface of the 
snow-covered lake make up a picture against 
the background of somber evergreen-covered 
bluffs that is not easily forgotten. 

The spearsmen usually select portions of th� 
bay where the water shoals and has a smooth, ; ­
sandy bottom. They do not, as a rule, venture 
into deep water, but prefer the shallow eddies 
where the bottom is plainly visible. Tile hut is 
kept carefully closed, and the only light to the in­
terior comes up through the ice beneath. It needs 
great patience as well as endurance to make a 
successful spearsman. There he sits hour after 
hour on his little ledge with his six-pronged spear 
poised above the hole in the ice, watching for the 
curious pike coming up to investigate the shining 
minnow bait at the entrance of the hole or to 
get a breath of air. When sport is good the oc­
cupation is fascinating enough as a pastime, but 
it often happens that the spearsman may sit in 
the bitter cold for an hour at a time, not daring 
to move, and yet never see the slim, graceful out­
lines of a fish in the translucent waters below. 
When a pike does appear, the spears man waits 
nntil it is well under the hole, and then, before it 
has time to be alarmed, darts down his six-pronged 
spear like a flash. The spear resembles lightning, 

ing particulars : made from it without distillation. 
" The reason why vaseline is scarce is that we have " A very important structural change takes place in 

not got the article. With our present plant-which �s the process of manufacture, for vaseline is purely 
a pretty large one, as you may judge when I tell you amorphous, and no paraffin crystals can be separated 
it cost us half a million dollars-we can't produce fast from it by pressure after freezing. " 
enough to meet the demand. Every pound of vaseline The oftener vaseline is filtered, the higher becomes 
we sell has to be collected drop by drop as we filter it its melting point. That is why the white vaseline is 
through bone black. That, too, has given us some stiffer than the yellow. The latter, as now turned out, 

melts at 97° F. , but beyond this point the com­
pany do not propose to go, in fact, they cannot 
go as it is at present manufactured, but it is pos­
sible that they will hereafter introduce a much 
harder jelly, which dispensers can use to add to 
ordinary vaseline when necessary. This harder 
jelly is made from a thick deposit which sepa­
rates from natural petroleum. 

Mr. Chesebrough said it was about 1869 or 1870 
that he first produced vaseline. He was in the 
petroleum trade then as a refiner, and was fond of 
experimenting. When he produced vaseline he 
was convinced of its pharmaceutical value, and 
patented the process of manufacture, but from 
then till 1876 he got very little encouragement. 
The doctors and the chemists were very slow to 
take to it, and only did so after the public were 
appealed to. 

" It nearly broke me, " interjected the colonel, 
with a gallant effort to resume his sadness of 
fifteen years ago. During these years Mr. Chese­
brough said he spent every dollar he received in 
advertising the new product and introducing it 
to the profession. Altogether over a half a mil­
lion of dollars had been spent in introducing it, 
besides another half million in plant. About 1876 
it began to go. By 1880 it was a great business 
and was made into a joint stock company, and 
about that date the Standard Oil Company ac­
quired a controlling influence in its management 
-Mr. Robert A. Chesebrough retaining, however, 
the presidency of th� company. About 250 men 
and 130 girls are employed at the company's works 
in Brooklyn, and the offices in State Street, New 
York, are among the finest in the city. 

• •  I • •  

according to the small boy's definition, in that A Giani Bowlder. 

it never needs to strike twice in the same place. One of the biggest rocks ever moved in the 
It is seldom the fish can dodge it. . course of railroad construction in this country 

Sometimes the. houses are larger and more pre- PIKE SPEARING ON HAMILTON BAY, ONTARIO. was recently excavated on the line of the Mexican 
tentious than those above described, and the Southern by Col. Lamar. The Lower Californian 
spearsman is occasionally accompanied by a boy to feed I trouble. We use some sixteen tons of bone black I says the giant bowlder was 120 feet in height and 
the stove, bring in wood and generally look after his every day, and the sugar combination in America has measured 1,000 cubic meters. Six dynamite cartridges 
comfort. But at the best it is rather a lonely and ard- got hold of the manufacture of that article and has i were placed under the rock, after the men had exca­
uous way of making a living. Hamilton Bay is particu- I put some difficulties in our way. But I think we have ; vated as much earth as possible, and were fired one 
larly well adapted to this mode of fishing, as when conquered that obstacle. The principal cause of our after another. At the sixth explosion the big fellow 
the ice is once formed it seldom breaks up until the limitation of supply, however, has been the remarkable , rolled out of the way. 
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A NOVEL MUSICAL Il{STRUMENT. 

An instrument u pon which any harmonica player 
can perform, but in which the tones are prod uced 
by str ings struck and vibrated by hammers, 
instead of reeds operated by air pressure, is shown 
i n  the il l ustration, i n  section and i n  perspecti ve. The 
playing portion is arranged similarly to a har· 
monica. and by the inhalation and exhalation of air 
th rough the ai r tubes the hammers are arranged to 
strike the strings in a manner s imilar to the hammers 
of a pian o. This improvement has been paten ted 
by Mr. E d w i n  P. Hicks, of McAlester, Indian Terri· 
tory. The strings pass over bridge pieces of the 
sounding board, and have their ends wound about 
the usual tuning pins, while a detachable up­
right, having at its u pper end a mouth piece simi­
lar to that of a harmonica, is secured to the base 
of the frarue, a felt strip being interposed between 
the upright and the base to form an air· tight 
joint. 

The mouth piece has key or air openings 
which extend down through the u pright and 
com municate with air chambers in the base, 
as shown by the arrow in the sectional v iew, these 
chambers communicating with air cylinders, olle 
for each pair of keys or hammers. 

These keys consist of levers arranged alter­
nately, an u pper set being fulcrumed npon a 
rod supported by end blocks, while the lower 
levers are fulcrumed at their rear ends in a 
trans verse bar, the operating rods, connected with 
the u pper set of levers, having at thei r  upper ends 
pistons operating in the cylinders, while the lower 
levers are con nected with the rear ends of the 
upper ones by Z-shaped w ires. The front ends of 
both levers are tipped with fel t. and arranged to 
strike plungers loosely held for vertical movement 
in a plunger block fitting in a cut-out portion of 
the sounding board, the pl u n gers having their ham­
mer heads nor-mally a bout a sixteenth of an inch be­
low the strings. By blowing into the mouth piece the 
pistons of the differen t  cylinders are depressed, there­
by operating one series of keys to throw the pl ungers 
up against the strings, the elasticity of the stri ngs 
quickly throwing the plungers back to their normal 
position, where by the strings are allowed to vibrate 
after being struck. By d rawing in the breath. and 
sucking up the air in the cham bers, the pistons are 
d rawn u p, raising the rear ends of the upper series of 
keys, and causing the adjacen t con nected lower levers 
to strike the plungers, throwing them in a similar 
manner up agai nst the strings. The invention pro­
vides a com bined harmonica and zither or harp-like 
instrument designed to be of simple construction and 
com paratively inexpensive. 

• ' e '  • 
AN IMPROVED SAFETY CATCH FOR GUNS. ' 

The i l l ustration represents a simple and durable de­
vice, which can be attached to the lock of any gun, 
whereby the triggers will be normally locked, but 
when the arm is held at the shoulder, or in a firing 
position, the pressure of the hand upon the grip or 
stock of the piece will  instantl y release the triggers. 
This improvement has been patented by Mr. William 
E. .Tenkins, of Rock Hill, S. C. As shown applied to 
a hammer gun, in the lower view, a lock latch is 
pivoted in a cham ber in the 

J titutifit �mttitau. 
stock, and a single centrally pivoted lever is employed 
instead of the dUliol levers, both forms of the device 
being equally emcient for the purpose designed, and 
being adapted to afford immunity from the large n U ID­
ber of accidents constantly occurring from the acci­
dental or cartlless discharge of guns. 

Further information relative to this invention may 
be obtai ned of the Jenkins Safety Catch Gun Co. , 
Rock Hill, S. C. 

•. . . . .. 

The Berlin Elevated Ballroad, 

This belongs to and is run by the government, as 
are most of the railways in Germany. It carried be· 

HICKS' PNEUMATIC ZITHER. 

tween five and six million passengers last year, and 
pays well on the investment. At certain hours of the 
morning and evening, when it is more availed of by 
the laboring classes, rates of fare are very low ; at 
other times rather higher than on the New York ele· 
vated rail ways. This  railway, which belts the entire 
city, must be seen to be appreciated by those famil iar 
with the New York elevated system and its disfigure· 
ment of the streets. The Berlin street rcl.il way is con­
structed with as m uch care and solidity as are any of 
the great tru n k  rail ways of the United States. Its 
passenger stations are more commodious and give bet· 
ter protection to passengers than the majority of rail­
way stations i n  the principal cities of America. In· 
!ltead of disfiguring the streets, it is an ornament 
to them. When it runs on a level with the upper 
stories of a house, passengers have no chance to look 
into the windows of sleeping rooms, for it is so 
managed that the trackt! pass by the side walls where 
there are no windows. After the route had been sur­
veyed and determined u pon, the government bought 
every piece of property that could be in the least de· 
gree damaged. The houses were torn down so as to 
give clear space ; the whole bed of the sidewalk, and 
in some instances of the street, was occnpied. In 
order not to i nterfere with business, wherever neces­
sary new outlets were opened where old ones were 
closed . A solid superstructure of masonry, with ex -

[JANUARY 1 6, 1 892. 
Sugar I n  Florida. 

The only sugar mill in Florida is situated eight mi les 
from Kissemmee, at a place called St. Cloud. It is 
situated on a beautiful lake in latitude 28°. and is in 
what is known as the Disston purchase. The l ake has 
been drained so as to be lowered about ten feet, and 
the mill and plantation is situated in what was once a 
swamp. The place bas about one thousand acres of 
muck land, on which the cane grows. It is by far 
the prettiest place I saw in Florida, and Is said to be 
extremely healthy. There is about five miles of narrow 
gauge railroad laid down permanently, and several 
miles of iron railroad in sections that are movable. They 
also use four mule carts with eight inch tread , so that 

they won't cut i nto the muck. The muck or soil 
is the decayed roots and trash of the bottom of 
the lake, in some plaees five feet deep, at others 
only a few inches. Under all is white land: Pine 
land is from one to two miles apart ; between it is 
the plantation. The muck land yieldB from twenty 
to forty tons of cane to the �e, averaging about 
thirty. The cane tassels in some spots, but not all 
over. The company 1iays $4.30 per ton for ca.ne 
and makes it produce 189 pounds of sugar. Pro­
fits are large. 

They now have about seventy stations and 
twenty-fiv6 laborers ; but in grinding season have 
double that number. They prefer negroes. They 

. work thirty· five mules, buy all their feed except a 
very little. The com pan y has its own store and 
its own railroad. The canal is about forty feet 
wide and the water very .wift through it down to 
the next lake ; also han 8. draining machine to 
throw out the rain water. This year they are 
planting 600 acres more in cane, an d say it w ill 
ratoon in five years, which I doubt. The m uck or 
soil gets on fire sometimes and burns up the stub­
ble. The tops are hauled out, as they are afraid 

to set them on fire, as they do in Louisiana,. The land 
is ditched every 100 feet in wet weather. They p u t  
bog shoes o n  the mules. Italians are not very good 
laborers ; the com pany prefer negroes. Wages are $1 
per day, and the laborers feed themselves. They say 
Italians are so economical that they will not furnish 
themselves good food. I expect it is so, as they move 
very slowly and appear to be very stupid. 

There is one manager and two overseers on the place. 
besides a blacksmith and cooper, etc. The m ules are a 
good size, but are not. fat. I saw no oxen or hogs. The 
cane rows are eig ht feet apart and eane is very thick. 
They do not dig the stubble. The culti\"atlon ia very 
easy. As there is no grass scarcely, the company has 
sold no small tracts of land yet. They are preparing 
to plant several thol1sand acres in rice. Take it  all  i n  
all,  i t  is a splendid place a n d  will b e  extremely profit­
able if the soil or m uck p roves to be durable ; they use 
no fertilizers yet. The p i ney woods of Florida are 
agricultural ly worthless. -Home and Farmer. 

• • • • •  
A New Selvent oC Camphor. 

From the frequency with which the indications for 
the subcutaneous injections are met with, it is evi dent 
that a good and reliable sol vent for this substance is a 
great desideratum. Ethereal solutions rapidly evapo­
rate. Alcoholic sol ution s also evaporate, and the cam­
phor becomes precipitated, so that injections of such 

Bolutions produ\le severe pain or 
even abscess. Solutions of cam­
phor in oil are difficult to em· 
ploy, while besides possessing 
the disadvantage of the liability 
of becoming rancid. 

In the Zeitschri/t jur Thera­
pie for September 1, 1891, Dr. 
Karl Rosner recommends in the 
highest terms a sol utIOn of carn­
phor in l iquid paraffine, which, 
when slightly warmed, forms a 
perfectly clear and limpid sol u­
tion. He states that be has kept 
this solution for more than five 
years without its properties be­
coming changed. 

A Digest oC Cycle •• 

stock in such manner that the 
head of the latch is normally 
held in engal!'ement with the 
bod y section of the trigger by a 
pivoted spring·controlled lever. 
There are two of these levers, 
independently pivoted, w i t h 
their facing ends in segmental 
form and provided with teeth 
held in mesh with each other, 
the forward end of one lever 
bearing firmly against the latch, 
which is thus held in locking 
engagement with the triggers. 
The rear end of the other lever 
is pivotally connected by a link 
with the under face of a trip 
plate, pivoted in the top of an 
opening in the stock chamber, a 
spri ng normall y  holding t h i s  
plate u p  to close the opening. 
The outer face of the tri p plate 
extends j ust beyond the · outer 
surface of the gri p section of the 

THE JENKINS SAFETY CATCH FOR HAMMER AND HAMMERLESS GUNS. 

In the UlJited States Patent 
Office classification of inventions 
cycles are to be found under such 
sub-classes as veloci pedes, tires, 
wheels. hand cars, t r a c t  i o n  
w h e e l  s ,  sled propellers, sled 

stock, and (by pressing the plate inwarll against the 
tensinn of the spring the outer end of the rear lever is 
d epressed, turning down at the same time the forward 
end of the other levtr, which enters a diagonal re­
Iless in the back of the latch, which is th us forced 
rearward and down ward and completely disengaged 
from the triggers. The moment pres�ure is removed 
from the tri p plate the spring returns the pl ate to 
closed positi on an d the levers to their normal or lock­
i ng positions. In the application of the improvement 
to a hammerless gun, as shown in the top view. the 
trip plate covers an opening in the bottom of the 

terior walls presenting as finished an appearance as 
that of well-built houses, and ornamented at the top 
with arches and railings, was constructed. O n  this 
was laid the tracks, laid as I have said with as rn uch 
care and of as durable material as will be found any­
where. Going though the most populous districts, it, 
neither by smoke, sound, nor appearance, causes an­
noyance of any character. For m iles, ensconced 
under the m assive road way, are to be found restau­
rants and shops, where people eat. drink, sell, and buy 
without the l east consciousuesii of the rumble and the 
1'0ar above their headl\ 

brakes, wheelbarrows, signals, lamps, cyclometers, 
etc. Mr . .T. H. Allen. an examiner in the Patent 
Office, has compiled a digest of these, including many 
other sub·classes, such as attachments, mode of propul­
sion, etc. 

The drawings and claims will  be given. The publi­
cation is to be i n  t wo volumes, viz. , plates, claims ; 
containing from 1,000 to 1 , 500 pages. Subscri ption 
price, $50. To inventors, man ufacturers, aud attorneys 
the digest will be found invaluable for making pre­
liminary as well as expert examinations, and will save 
wany times ita colt. 

© 1892 SCIENTIFIC AMERICAN, INC.
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RECENTLY PATENTED INVENTIONS. 

Rallwav Appliance •• 
OAR COUPLING-Willis Dodge, Blaine, 

Me. Tbls Is a simple device designed to be easily ap­
phed to a common forII', of coupler, to permit cars to 
be antomatically couple(.. witbout tbe brakemau step­
pmg betweeu tbem. Wi tblu tbe drawbead is a spring­
pressed plate baving a projecting forward end and a 
recess to receive a pin, wbile a swinginlt lifter is 
pivoted to extend In front of tbe drawbead, tbere bemg 
also monnted on tbe drawbead a sl iding bar carrying a 
lever mecbanism adapted to operate tbe l ifter. 

OAR OOUPLING. - Alfred R. Heath, 
Covington, Ind. Tbis invention covers an improve­
ment 'on former patented inventions of tbe �ame Inven­
tor, to provide increased strength and greater conve­
nience In effecting tbe coupl ing and uncoupl ing. Tbe 
improvement embraces a coupling hook pivoted to a 
fixed drawbead, with a pivot pin baving a forward and 
backward play, a yoke secured to tbe pin and a draw­
'pring connected witb the yoke. Tbe invention in­
cl udes an improved means for simultaneously actuating 
from one car tbe coupling hooks of both cars in nr.­
conplinlt devices, by wbich cars provided witb tbis im­
proved coupler are adapted to automatically couple to 
ca�s havl Dg the ordinary l ink and pin coupl ing. 

METALLIC TIE. - Francis H. Hicks, 
Little Rock, Ark. This tie Is adapted to securely hold 

tbe rails in place witbout the use of the ordinary spikes 
or bol ts, whi le It is designed to be simple and durable 
In construction, cbeaply mauufactured, and laid down 
witbout the hel p  of skilled labor. It has two anltular 
parts forming interlocking top lIanges, integral with 
which are lugs to engage tbe base of tbe rail at opposite 
si ies of the web, wbile tbere Rre tongues in each of tbe 
top lIanges opposite at the side of tbe corresponding 
lug, bolts holding the angular parts in an interlocked 
position . 

RAILWAY OROSSING SIGNAL.-William 
J. BuUer, Woodstock, Canada. An alarm to be sound· 
ed by a train passin It tbe crossing is prOVided by this 
Invention, the alarm being sounded whether the train 
moves slowly or rapidly. A lev�r Is placed in position 
to be eng�ed by tbe wheels of a passing train, and this 
lever i. connected by Intermediate mecbanism with a 
spring-actuated trip lever, and a pivoted and spring. 
actuated striking lever, held in suitable position In re­
lation to a gong or bell, tbe alarm being sounded by 
eacb wheel as it passes over the main lever. 

Mini ng, E&c. 

GRINDING AND AMALGAMATING MILL, 
-George Fraser, Auckland, !l;ew Zealand. Tbis IS a 
mill for reducing gold ; ailvllr, t in, or other mineral ores 
and bard sub.tances. It is of simple and dnrahle con­
struction, and designed to be very effective and continn­
ous in operation, separating the precious metal from 
tbe tai l ing� at a lowlcost, and making it possible to 
work low-dtllde ores. It bas a IIxed casing witb an an· 
nular I!'rinding surface, a revolving frame In tbe ca.ing 
loosely supporting a series of grinding rollers in con­
tact with each otber, the rollers being revolved upon 
the frame In coutact with each other and with tbe 
grinding snrface of t be caslne:. The machine dispenses 
witb the use of gratlDll;s or screens, copper plate tables, 
riffie.; blanks and berdans, and reduces the los8 of 
quicksilver to a miDimum. 

OHAIR FOR . MINING OAGES.-Alexan­
d�r Gray, Butte C i ty, Montana. Wall plates are, ac­
cording to this invention, arranged in the patb of tbe 
cage, on the bottom of wblch s l iding chairs are mounted 
adapted to engage tbe plates, the chairs being arranged 
near opposi te sides of the cage and connected by spring­
pressed levers, tbere being a lever mecbanism for mov­
Ing tbe cbalrs against the spring-pressed levers. The 
device is designed to be operated from the cage or by a 
station tender, and permits the cage to be stopped at a 
desired point witbout jar or injury. tbe device wben not 
in use being entirely out of tbe way, so that the cage 
cannot be accidentally stopped. 

llIcchanlcal Applia nce •• 

BRICK AND TILE OUTTING MACmNE. 
,--Jobn W. and George H. Aregood, Washinll;ton. D. C. 
Tbis is an improvement in tbat class of machines by 
which the clay is formed into long slabs fed along a 
carrier. tben cut into proper lengtbs and fed off tbe car· 
rier. The carrier belts are driven independently of tbe 
movement of tbe clay and are separated at tbeir ends. 
cutting wires being arranged to descend between tbe 
adjacent ends of tbe belts, the wires cutting down 
tbrougb the slabs of clay to form the proper lengths, 
wbicb are discharged off tbe carriers before the wire 
ascends, preventing tbe making of ragJ;Cd ends on 
bricks, as so often OCcurs when the wires are moved 
upward throulth the cuts made by them in the clay. 

LEATHER FINISmNG l\£AcmNE.-Elihu 
c. Northrop, Bodines, Pa. In tbis machine a firmly and 
strongly supported bed on which the leather is laid and 
hand led by the operator is adapted to be raised by 
pressing on a treadle, to receive a partly Slipping or 
sliding and partly rolling action of a roller held in the 
frame above, the rolling wheel beine: IIrmly held against 
npward pressure, and having only a partial revolntion 
eacb way as It makes a backward and forward motion 
on tbe working of a pitman. All tbe parts are solidly 
supported to give the required pressure on the leatber 
to effect a thorongh bnrnisbing and IInlshing of it. 

IlIlscelt .. neoo •• 

OASTING FOR ROPE H ALTERs.-George 
c. Edwards and Bnrnett V. Buffington, Marysville, 
Ohio. Tbis Is a casting piece to which a single piece 
of rope Is  attaehed to produce the throat latch and 
nose strap, the free end uf tbe rope forming the hitch­
Inl[ strap. The casting has a main body portion with 
apertures near its forward and rear Ands, while out­
wardly pr03ecting arms at each end also have apertures, 
forminl! a chear BUd Bimple device. 10 made .. DGl tel 
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annoy the animal. Instead o f  being cast, the device 
may be made of wrought metal if desired, or strnck up 
from thick sbeet metal. 

TONGUE SUPPORT. - David Z. Yoder, 
Sterling, Obio. This improvement Is more especially 
designed for application to self·binders, reapers, 
mowers, com planters, etc., wbere great welgbt is 
thrown on tbe horse's neck when the driver dismounta, 
althougb adapted for otber uses. It is a U-shaped sup­
port, pivoted to tbe tongue, its members of unequal 
lengtb, and the longer member projecting above the 
tongue and connected by a rod witb the driver'S seat, 
wbereby the support may be conveniently swunlt up or 
dowu and locked in either position. 

WEATHER STRIP. -Sidney R. Deacon, 
li:lectric, Cal. The strip proper Is sector sbaped in 
cross section and adapted to be binged in a correspond. 
ingly sbaped recess in the bottom of a door, where It 
is held by a spring, a beveled plate being recessed to 
the door jamb, against wbicb a projection on tbe 
weather strip acts to force · tbe strip from its recess. 
It is an inexpensive device, to be automatically closed 
to the door sill as the door closes, and rise and be in­
visible witbin the door as it is opened. 

FIRE EXTINGUISHER. - IJafayett� D. 
Fuller, MIl.cogee, Indian Ter. This is a wbeeled tank, 
to be supplied with a llre-extingnishinlt lIuid, the liquid 
1I0wing from the tank into barrel� in which plungers 
are operated by a lever. whereby the lIuid Is propelled 
throulth a discbarge nozzle in the desired direction. 
One plunger is always on tbe down stroke, whereby 
a continnous stream of lire-extinguishing lIuid is forced 
through the nozzle, and the whole apparatns is very 
simple 1D construction, requiring but little force to 
throw a stream a considerable distance. 

ANIMAL TRAP, - Judson A. Haney 
and Frank J. O'Connell, Coal Grove, Obio. Tbis device 
has a stationary ba&e divided into a series of stalls, with 
a sprlng.controlled cover connected with a bait  hook, 
with wbicb also is connected a trip bolt, there being 
adjustable stop rods in the stalls adapted for engage. 
ment witb the bolt. The animal entering is imprisoned, 
and the trap is automatically set again, and means are 
provided whereby an additional receptacle may be con­
nected with tbe stalls, for the reception of an Increased 
number of Imprisoned animals. 

GAME ApPARATUS.-Frederick A. E. 
Van Guericke, Djokjokarta, Java. Tbls is an apparatus 
to be used in lotteries and games of cbance. comprising 
a series of balls having distingui!hing cbaracteristics, a 
board baving a spiral and indexed groove, and a rotat­
ing drum witb apertures through which the balls pass 
to be delivered to the groove of tbe board. The rotat­
ing drum is placed within a vertical cylindrical ca.ing, 
and vanes, bucketa, or radial projections insure tbe 
thorough mixing up of the ball5, which are inserted 
througb a funnel in the lid. 

LAMP SHADE. - William J. Boesen, 
OrRnge, N. J. Tbis shade is constrncted of separate 
and independent graduated overlapping ring·like sec­
tions of fabric, the sections being transversely creased 
to produce alternateh arranged ribs and depressions, 
lacings uniting the sections and forming pivotal points 
therefor, while a gathering string is carried by one of 
tbe sections. Tbe sbade Is of simple construction and 
deMigned to automatically conform to tbe contour of 
any shaped frame on which it may be placed. 

OAN OPENER.-JOhn P. Smith, Phila­
delphia. Pa. Tbis Is a hand tool or cutter in wbic b 
two knives are' used, in an adjustable knife carrier 
adapting tbe device to different sized can.. One of the 
knives Is  curved and tbe other straigbt on the cutting 
edge; and tbere Is a pivot pin on the under side of the 
inner end of the tool, wbich pierces tbe top of the can 
at the center; When the handle Is pressed down the 
curved knife penetrates tbe top of the can and tbe 
stralght.edlted blade rests IIrmly down npon It, tbe 
opener or the can heing tnrned or rotated, and tho cut 
being made perfectly smootb. 

VEGETABLE OUTTER. - J a m  e B S. 
Patten, Baltimore, Md. Tbis is an improvement in 
cutters or slicers in which the vegetable or fruit is car­
ried by a reciprocating holder, operated by a crank and 
arranged to work on a bed or table provided with a 
cutter. T.he fruit holder consists of a box, open at the

' 

top and bottom, in which a spring-actuated follow"r 
works vertically to press the ve.getables or fruit down 
upon tbe bed to wbicb tbe cutter is secured, tbe fol· 
lower beine: made to bear with the desired pressure. 
Tbe knife bed may be tsken out Rnd a grater put in  
wben desired. 

M I X E R OR BEATER. - Arobine O. 
Mitchell, Enniss, Montana. This is a simple machine, 
more especially for nse on the material. or batter of 
whicb cake, etc., are made. It has a basin or bowl in 
which the batter is placed to be beaten by a curved, 
apertured, plate-like paddle, operated by a rotating 
crank with which is connected a speeding gear, where­
by all tbe batter will be evenly beaten witbout any 
special scraping down. The machlne may be fastened 
to a .belf or table or held in the lap of a sitting opera­
tor, one hand tben holding a handle of the frame while 
the ot,her turns the crank. 

BROILING DEVICE.-Mary A. Burriss, 
New York City. This device has a base section in 
ske leton form, preferably made of sheet Iron, and a 
hinved cover section, the base section, in operation, 
being placed to cover and surround the top of tbe fire 
pot opening of a stove or range, when tbe meat to be 
broiled is clamped In a broiler centrally supported. By 
use of this device meat or other arUcles may be broiled 
withont the escape of smoke or odors into tbe room, 
and tbe lire will not be cooled, as Its surface Is not ex· 
posed to tbe air. 

SASH RAIL FASTENER. - Edwin A. 
Pumye": Jersey City, N. J. This device Is designed to 
automatically lock the npper an<l lower sash together 
at their meeting rails and retain them In a locked con· 
ditlon until released by a proper manlpulatlon from the 
Interior. Combined with a keeper plate havinll; a pro· 
leellna wlIKlle q a Ili4iq bolt wltIWI. Ule 0Mi. aII4 

spring therefor, a rocking trip plate detacbably ene:alr­
ing notcbes on tbe bolt, there being also on the bolt a 
sprinj[.actuated locking dog to engage the casing when 
tbe bolt Is in locked adjustment. Tbe device Is dCllign­
ed to be very inexpensive and easy to manipulate, while 
affording positive security against tampering wltb tbe 
mechanism from tbe exterior of tbe window. 

FENCE WIRE REEL.-Sylvester Moore, 
Andubon, Iowa. A vehicle body su pports tbe frame of 
the device, in which two reel sbafts are independently 
mounted, each baving a sprocket wheel, wbile a drive 
sbaft mounted in the frame bas sprocket wheels con­
nected by cbain belts w ith tbe wheels on the reels. 
The arrangement is such that the wire may be wound 
upon tbe reels or unwound tberefrom as tbe vebicle is 
drawn forward, tbus enabling lines of fence wire to be 
laid or removed witbout tbe operalor handling tbe wire 
or leavinlt the vehicle, while the necessity of lifting 
beavy reels to and from a wagon id avoided. 

BED AND TRUNK.-George W. Snaman, 
Jr . . Allegbeny, Pa. This Is a combination device 
specially adapted for tourists' and camp use, provid ing 
in compact form a comfortable bed and a receptscle for 
clothing or otber articles. The trunk body has one 
open end and has a binged bollow lid, in combination 
witb a slidinli: couch tray having one end open and an 
end wall adapted to close tbe open end of the trunk 
body when the tray Is fully inserted , In use as a bed, 
the couch portion is drawn out and the feet and limbs 
are accommodated in the portion embraced in  the trnnk 
body. 

BATH TUB ATTAClIMENT.-Matthias H. 
Welles, Elmira, N. Y. This improvement consists of a 
removable body-rubbing attacbment, with a lIexihle 
face-covering detRCbably secured to it. A covering or 
facing piece lS stretched across and secured to marginal 
supports in sucb manner tbat when the back of the 
batber rests against it a slightly concave and yielding 
support will be formed for the back, such snpport form­
Ing a good friction or rubbinli: surface for the body 
when the feet are pressed against tbe lower end of the 
tnb or against a foot rest. 

ANNUNCIATOR.-William O. Dillman, 
Brooklyn, N. Y. This invention provides a device 
which will automatically make and break a circuit in 
which an electrio bell is Included, so that the circuit 
will be closed but a short time and tbe bell rung only 
long enouli:b to attract attention. Connected with a 

NEW BOOKS AND PUBLICATIONS. 

AGE OF THE DOMESTIC ANIMALS. By R. 
S. Huidekoper, M.D. Philadelphia : 
F. A. Davis. 1891. Pp. 225. Price 
$1. 75. 

This work cannot fail to be of interest to all who own 
or are interested in dogs and horses. Tbe antbor Is 
well known as a student and teacher, as well as a prac­
titioner, of veterinary medicine, and be bas been led to 
make the subject of the dentition of the horse, ox, 
sbeep, bOI[. and dog a special stndy. The various 
means of determining tbe age of the domestic animals. 
other than by the dentoition, are given. Over 200 illu .. 
trations of tbe teeth and jaws at different periods of 
growth add value to the book. There are perbaps few 
men as thorougbly qUalilled as Dr. Huidekoper to write 
upon tbe subject. 

A BOOKSELLER'S LIBRARY, By A. 
GrowelL New York : Office of the 
Publishe1's' Weekly. 1891. Pp. 77. 
Cloth. Price $1. 

This little volume is Intended to serve as a guide for 
the bookseller. The volume contains Ian annotated list 
of American and foreign trade catalogues and jonrnals, 
witb hints for their use. The bookseller will lind In 
tbis l ittle volume bints nsefnl in the condncting of his 
business. 

THE TOURIST'S OABLE OODE, publish­
ed by Brentano, New York, is the title of a handsomely 
arranged little book treatlna: of a new and extremely 
slml=le system tor sending telegraphic mes_ages. 
The new system permits of sendmg a series of sen­
tences by the use of bnt a few words, the key to 
wbich is instantly and unerringly fonnd by the re­
ceiver, so that mistakes are next to impossible. 
The book contains fnll instructions for uslnlt the sys­
tem and, by means of dummy mes.ages, readily and 
quickly mitiates the beginner. The system Is adapta­
ble for any private or 'pecial busines_, although tbe 
book itpelf contain. tables and keys for tbe general use 
of tourists and merchants. Blank tables are provided 
for readily making np a private secret code under the 
pame system. 

SCIENTIFIC AMERICAN 
speaking tube and the bell lS a drop leaf arranged at tbe 

B U I L D I N  a E 0 I T I O N . month of the tube and forming one terminal of the bell 
circnit, a yielding contact adjacent to the drop leaf 
forming the otber terminal,  wbile a projection on the 
leaf is adapted to strike and pass the yielding contact 

when the leaf is dropped. 
STOPPER. - Francis S. Hume, New 

York City. This Invention provides a rubber stopper 
having a textile core, and adapted for stoppine: bottles 
and otber vessels containing acids and other liquids. 
The central portion of the stopper iM composed mainly 
of textile material, 80 that the stopper will not be in­
jured by cork�crews and wi ll be more durable tban 
stoppers made w holly of ru bber, the invention alpo pro· 
viding a mould for forming and capping the stoppers 
and for containing them d urinli: tbe process of vnlcan. 
Izing. 

GATE LATCH.-Gabriel Rohrbach, Del 
Rio. Texas. This is a simple device consisting of a 
sprlng·pressed rocking arm adapted to engage a elide 

JANUARY NUIlIBEB.-(No. 75.) 

TABLE OF CONTENTS. 1. Elegant plute in colors of a picturesque residence 
in the American Renaispance style of architec­
ture, erected for Gen.  T. L. Watson, at Block 
Rock, Conn. Two perspective and an interior 
View, with 1I00r plans, etc. Henry A. Lambert, 
architect, Bridgeport, Conn. 

2. Plate in colors of a colonial hoose erected at Port-
lund, Maine. Perspective elevation and lloor 
plans. Cost $3,800 complete. 

3. A very attractive residence at Sea Side Park, Bridge· 
port, Conn. An ndmirable design. Floor plans 
and perspective elevation. Cost $18,000 com­
plete. 

bolt, the arm having an outwardly inclined upper end 4. A cottage at Richmond, Mo.. erected at a cost of 

ene:aged by tbe toe of a spring. pressed sliding bar, $1,600. Perspective elevation and 1I00r plans. 
forming a catch which may be adjnpted toward or from 5. Two 1I00r plans and pel'!1pective view of a monn-
a gate on a post to be engaged by the latch, and enable tain cottage in Massachusetts de.igned by the 
compensation to be made for spreading of tbe posts. late H. H. Richardson. Cost $10,000. 

KNOCKDOWN BARREL. - Robert W. 6. View of the Drexel Institute of Art, Science, and 

Baylor, Norfolk, Va. Tbis invention rdates to barrels Industry, recently erected at Phlladelpbia, at a 

in which tbe slats or �taves are straight and connected cost of $600,000. 

to lIexlble bands or hoops 'which may be rolled up in 7. The Parsonage of the First Baptist C'lurch at 
cylindrical form for barrels or laid ont lIat for returu Gardner, Maine. Cost $2,500 complet..J. Per. 
shipment. The slats or staves are held and properly spectlve and 1I00r plans. 
6paced on the hoops by nndercut grooves, and provision 8. Gronni plnn a�fl. �elEpcc t ; H  ,' i"w of the First 
is made tor a middle partition, r.onstituting a two.part Bu" l i , t  O h u rch ,,'"ently erected at Gardncr, Ml'. 
barrel. This barrel or crate is adapted for shi pping all Cost complete, $l!,OOO. 
kinds of fruit and vegetables, being especially suitablc 9. A re.idenc" at Bddgeport, C :Jllu.  Cost complete for oranges. $3" 100, P" "pective and planE. 

NEWSPAPER FILE. - John J. Shenk, 10. V i nv oi tilt' l:crmnn Honpe in Chi cago. 
Burkittsville, Md. :rhis file

, 
i.  formed :w itb barP, one of 1 11. A church recently built at Oneida, N. Y. Cost 

wbich has pins pr?Jecting IDtO _lots m the other bar, 52 400. Floor plan and perspective. 
wbile a curved sprmg plate attached to the end of one ' 

bar is hinged to tbe other bar, the hinge piVOt allowing 12. Tbe beautiful residence of Geo. C, Hollister, Esq" 

the otber bar to be swung laterally to one side as wel l at Rochester, N. Y. Mr. James Cutler, architect. 

as vertically, to facil itate pntting on and taking off 13. Tbe World 's Columbian Exposition-making of 
pRpers. At their opposite ends the bars are held to- staff decorations. 
gether by a spring attacbed to one bar and adapted to 14. Miscellaneous contents : Durahillty of redwood,-be reauing en,;aged with the end of the other bar. Is iron rust a cause of lire 1-Types of chairs, old 

Bow FOR VIOLINS, ETc.-William ' H. and modern, illustrated.,-How to build a rain 

Ayres and Henry Scbroeder, Whipple Barracks, Arl- water cistern and filter, ill ustrated.-Bird tracks 
zona Ter. According to this invention, the frog has a In stone.-Reparation of zinc castings.-Still 

recess adapted to receive tbe ends of the bair, and a water mains in Toronto.-The builder of tbe 

wedge-shaped block fitting In the recess is adapted to White Honse.-What constitutes the beat paint.-
press and lock tbe hair In place on one of the walls of World's Fai r  notes.-A heavy standard moulder, 

the recess, Ii cover being IItted to , slide on the under illustrated.-A staircase and hal l design, illus-
side of tbe frog. The device is simple and dnrable in trated.-Hot water till. steam heating.-Schmidt'. 
con�trnction, and permits of readily and securely improved window frame, illustrated .-Value of 

fastening the hair in bows for vlohns, violas, vlolon- thoronghncss.- -Improved Warner door hanger, 
cel los, ba�s viols. etc, illustrated.-An improved band scroll and resaw, 

illustrated.-Artificial stone.-An improved 1I0ur 
AIR SPINNING Top. - Leo L e e  b, 

bin and sieve, Illnstrated. 
A lingsaes, Sweden. This is a simple device by meRns 
of whicb one may propel a wheel to a considerable 
beight in the air, the wheel revolving in opposite di­
rections going up and COmill4l: down. The wheel Is 
preferably made of .heet metal. with a beavy rim alld 
propeller blades set at an angle, wbile centrally it is 
formed for re.ady engagement with and detacbment 
from a shaft to be revolved in a handle, by the op­
erator pnlling on a string, wjlereby the wheel is rotated 
at a high velocity, and ascends rapidly on Its release, by 
the action of the propeller blades on the air. 

NOTE.-Coples of any of tbe above patenta will be 
furnished by Mnnn & Co., for 25 cents each. Please 

send name of the patentee, title of inventiOll and date 
of tlIl4 pape�. 

The Scientific American Arcbitects and Builders 
Bdition is issued monthly. $2.50 a year. Single copiee, 
25 cents. Forty large quarto pages, equal to about 
two bnndred ordinary book pages ; forming, practl. 
cally. a large and splendid MAGAZINE 011' ARCHITEC' 
TURE, ricbly adorned with elegant plates in colors and 
with fiDe engraving', illnstrating the most interesting 
exampleto of Modem Architectural Construction lind 
allied subjects. 

The Fnllness, Ricbncs8, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Arcbitectural publication In the world. Sold by 
all neWidealers. 

JlUNN & 00 .. 1'1m.uBBU, 
881 Broadwal'. New York. 
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J titutifit �Ulttitan. 
having been d u g  np, thoroughly cleaned, and half dried 
by exposure to the air, are cnt iu'to small pieces, aud 
boiled iu water till the licuid is s�tnrated. The decoc-

The charge Jor Insertion under thu Mad is On. Dollar a line tion is th�ll allowed to rest, and, after the dregs have 

Jor each tnsertion : about ei<;lht WOTds to a line. Ad" er- I sn bs �ded. IS decanted, and evaporated to t�e proper 

tuements mUllt be received at publication olfice as early as consistency. The e�trac�, thus prepared, IS !ormed 

Thursdall mormWJ to appear in the JoUowiWJ week's ume. mto rolls from five YJ SIX inches long by an mch m 

For Sale Cheap-One second-hand Lincoln Pattern 
Milling Machine. In first Ci&SS order. A bargain. W 
P. DlIvts\ Rochester, N. Y .. 

Presses &; meso Ferracnte Mach. Co., Bridgeton, N. J. 
6 Spindle Turret Drill Presses. A.D. QUint, Hartford,Ct. 

Presses, Dles & Wire Mach'y. Amer. Tool Co., Clev. O. 

Mixing machinery. J. H. Day & Co .• CinCinnati, Ohio. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 
'
The Improved Hydraulic Jacks, Punches, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milIing machines. and drill presses 
The Garvin Mach. Co .. Lahrht and Canal Sts., New York. 

Centrifugal Pumps. CapaCity, 100 to 40,000 -:;als. per 
minute. AU sizes in stock. Irvin Van Wie, Syracuse, N. Y 

" Pneumatic Cotton Picker " will pick 30 acree daily .. 
Will sell share or place on royalty. . Baldwin, Quincy 
Ill. 

For Sale-A vacuum -pan, a digester or con'lerter, a 
stili. All copper. Apply to J. Edw. Crusel, New Lrleans, 
La. 

Scale removed and prevented in boilers : for each 50 
horse, 10 cents a week. Pittsburgh (Pa.) Boller Scale 
Resolvent Co. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

diameter, which are dried in tbe air. 
(386 S. B. asks : 1. What is the rule for 

determining the increase of speed or force of discharge 
from the nozzle on a pille, in accordanc� with its de­
crense in diameter, from the main p!:;e 1 A. The reia­
ti"e height of a jet from a nozzle increases With its size, 
With the same pressure at tbe butt. When a pipe or 
hose intervenes, the relative height depends npon the 
friction m tho main pipe and hose. and also npon the 
kind of surface on the inside of t he hose. The subjeet 
is fn Uy explained, with tubles of loss of head by fric· 
('.on, ano the height of jets for given pre.sures, in SCI' 
ENTIFIC AMERICAN SUPPLEMENT, Nos. 791 , 792. Also 
in Ellis' work on " Fire Streams," $1.50 mailed. 2. Is 
air in motion, i. e •• wind, colder than when at rest, com· 

paratively ? A. Air in motion is not necessarily colder 
than when atl rest, bnt has more power to absorb or 
carry away heat from the body by convection, or by a 
more commonly expressed term, wiping the heat away. 
It also greatly assists evaporation of inoisture from the 
body, with consequent chilling. 

(3864) T. J. H.-If, as you say, you have 
a great deal of leisnre time at your diBpo.al, and wisb 
to stndy pharmacy, we wonld advise yon to make an 
arrangement with some pharmacist of yonr town 
wbereby yon can spend a few bOllrs a day in his store 
to obtain practice and instru�tion. Good books for yon 
to read would be the .. United States Dispensatory " 
and " Parish's Pract.ical Pharmacy." We can furnish 
yon with the former at $8.00 and the latter at $6.00. 

(3865) J. H. D. writes : 1. Is acetate of 
soda a costly prod uct ? A. No. 2. After having ab­
sorbed water, does it generate a great dAgree of heat 1 

A 1'hornuQh Workman.-Any one desiring a man tho- A. No. 3. Can it be used more than once ? A. Ye •• 
rO\lj{hly acquainted with steam fittiIll<. gas Ot.ting, and 1 4. Does it evo l ve a gas while generating heat. and if so, 
plumbing, address Lock Box 1001, Fort Smith, Ark. 

what kind 1 A. No gas is evo l ved. The action of ace­
Tbe best book for electricians and beginners in elec- tatc of soda (sodium acetate) is based on the doctrine 

tricity is .. Experimental SCie,;,ce," by Geo. M. Hopkins. of latent heat. The salt, if heated,dissolves in its water By �II. � ;  Munn & Co., puhlishers, 361 Broadway, N. Y. of crystallization. In the heating process it becomes 
For Sale-Patent Office ()jficia/, Gazette complete, 53 warm enough for use III foot warmers, etc. Then, as the 

vols. Also ·' Annual Index and Report," 17 vols. Price, 
temperature fal ls a little. the salt again  sol idifies. and ,125. Address H. Huntor, U49 Q St., Washington, D. C. 
gives off its latent beat of fnsion, thns prolonging the 

For Sale-Patent No. (65,513, a door plate, whose in­
scription can be read by day or night. For description 
address A. M. Applegate, Reynoldsville, Pa. 

Competent persons who desire agencies for 8 new period of usefulness. 
popular book. of ready sale, with handsome profit, may 
apply to Mnnn & Co., Scientific American office, 361 
Broadway, New York. 

MagiC Lanterns and Stereopticons of all prices. Views 
illustrating every lubjeflt. for public exhibitions, etc. 
IT A profitable bU8in�ss JQT a nw,n with 8m(In capital .• 
Also lanterns fer home amusement . . 220 page catalogne 
free. McAllister, Optician, 49 Nassau St .. N. Y. 

HINTS TO CORRESPONDENTS. 

Name. and A ddre •• must accompany aU letters. 
or no attention will be paid thereto. This is for our 
information and not for publ ication. 

Reference. to former articles or answers should 
give date of paper and p.ge or number of qnestion. I nqll i rle. not answered in reasonable time should 
be repeated; correspondents will bear in  mind that 
some answers require not a little reEl-eorch, and, 
tbough we endeavor to repl y to all either by letter 
or in th ifl department. euch must take his turn. 

Speci a l  W ritte n I n formation on matters of 
p<'rsonal rather than general interest cnnnot be 
expected without remuneration . 

Scien t i fi c  A merican Snpplement. referred 
to may he had at the office. Price 10 cents each. 

n o o k .  referred to promptly supplied on receipt of 
prIce. 

;ll l n e ral • •  ent for examination should be distinctly 
marked or labeled . 

(3860) A. T. S. asks : 1. In transferring 
pictures from paper to woo� for re-eugraving by the 
mode described in Mou'e 's Universal Assist.ant, page 
547, I find tbat It dcstroys the colored inks, leaving the 
paper plain, with nothing to transfer except t.he black, 
w)tich seems to work all  rigbt. What is the reason. 
and is there a way to do this ? A. You migbt try the 
varnish tranferring proceS8. Varnish the block, soak 
the print in water. While the varnish is sti l i  tacky, 
smoothly rub on the print and let it dry. Then rub off 
the paper with the wet finger. 2. 00 page 551 same 
book, under the heading " To print a picture from the 
print ,tself," wbat form of potaRsa is meant ? I conld 
not make it work with canstic potassa. Does it need 
any particular kind of ink 1 I used common printer's 
Ink. A. Use lithographer's ink. Canstic potash is 
meant. To three parts sol id tartaric acid nse one part 
caustic potssh. In our SUPPLEMENTS yon will find 
many processes of photographic reproduction described. 
These nre the most reliable and generally used methods. 
Pbotography is also extensively used to reproduce a 
picture on tbe block for engraving. 

(3861) E. H. says : My radiating steam 
coil showed some new.feature-new to me. Having oc· 

casion to open valve under supply tank, the steam with 

condensed wat.er, instead of blowing ont, went direct 
back into boiler, makmg a roaring noise. There was

'
5 

pounds pre •• ure at the time. Can yon explain � A. 
Your boiler had a partial vacunm inst.ead of a pressnre 
of 5 pounds. Yonr gauge must have heen out of order. 
Boilers nsed for low pressure heating with a closed re­
turn circnlation often have a vacnum when the steam 
goes down, because the condensation is �reater than the 
supply from the boiler. 2. All inch pipe eet vertically 
filled with water, will  give bow much pressure at bot­
tom, height 60 feet ? A. The pressure at bottom of 
pipe will be 25'8 ponnds per square inch. 

(3862) W. W.-The article to which you 

(3866) G. O. S. writes : 1. In regard to the 
dynamo described in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 600: According to tbe autbor, it is an eight· 
light dynamo; could it not be nsed on one Iigbt of 8 
times the power ? A. The dynamo may be run in the 
manner proposed. 2. What changes, if any, would be 
necessary to nse it for plating pnrposes, and would it 
work well as a plater 1 A. For changes required tl) 
convert the dynamo into an electroplating dynamo we 
refer'you to SUPPLEMENT, No. 793. 3. Can yon inform 
me where I can get a book which teaches all about 
brazing, the blowpipe, etc. 1 A. You will find instruc­

tions on brazing and soldering In SUPPLEMENT, Nos. 

20 and 187. 

(3867) J. C. C. asks : 1. Is there any 
theory 8S to why the snn and moon appear larger near 
the horizon than elsewhere f A. The theory of the 
apparent enlargement of the snn and moon at the 
horizon is that their ligbt passes a gr�ater distance 
through the atmosphere than at higber elevations. 
This canses an increased refraction, tending to enlarge 
the solar and lunar image, and acting as a great spheri. 
cal lens at a near distance at noon and a greater distance 
at the horizon . 2. Why is there no dew on tbe morning 
of a cloudy night 1 A. Dew is caused by tbe radi.tion 
of heat int,o space dnring clear nights. This Is pre­
vented by clouds, which act as a gr<'at blanket, tending 
to retard radiation. The cold earth surface induces 
condensation from the moist air in the form of dew, 
mnch as an ice pitcher condenses the moisture of t.he 
air npon its cold surface. 3. Is it trne tbat there has 
recently been discovered an element ligbter than hy. 
drogen 1 A. No. 

(3868) C. Y. says : An argument arose 
as to the value of a sil ver dollar, that is, the intrinsic 
value of the component parts at the time of issue. A. 
The present valne of the silver dollar is 73'8 cents in 
gold, the price of pnre sil  ver bullion being 95).2 cent. 
per ounce in gold. Tbere are 37134 grains of pure silver 
in a dollar, the onnce being 480 gralns� The quota­
tion of silver bullion at \'292 per onnce is based on the 
value of the pnre silver in a dollar. 

(3869) T. T. asks : Cau you inform me 
how to clean the slime and filth from a waste pipe t.hat 
carries off soapy water from a wash sink ? It is 1!4 inch 
iron gas pipe and �annot be got at, only at tbe inlet and 
outlet. Is tbere a chemical that will do the work 1 A. 
If tbe pipe is entirely closed, there Is no cbemical that 
will open it, but if there is still an opening through it, a 
hot solution of lye ponred Into tbe pipe may clear it 
out. This preparation comes in ponnd packages and 
can be bonght at any grocery. If the pipe is closed,and 
yon could work a wire throngh so as to run in the lye, 
it might do the business. True caustic potash is far 
superior to the " lye " sold in tbe groceries. The name 

.. caustic potash " is often printed on the labels of 
packages of canstic soda; Yon must get the real pot.­
ash at the drng stores. 

(3870) H. C. W. asks : How to braze 
band saws, with fine brass wire, and hut tongs, the 
best kind of acid, and how to place the wire between 
the joints, how hot to get the tongs so as not to burn 
the saw. ? A. Use the thinnest sheet brass or silver, 
abont No. 00 wire gauge, for brazing band saws with bot 
tongs. Scarf the broken ends !4 to % Inch back and 
lap ).2 an incb WIth a slip of the thin brass or silver be­
tween, well boraxed by rubbing the borax on the snr­
faces and add a little powdered borax to make snre. Fix 
the ends of the saw m a forked frame or block of wood 

refer states that the roots of AbruB precaWrius .. afford by clamps in its proper position, so that it can easily 
licorice, which is extracted m the same manner as that be �ripped by the tongs. Make the jaws of the ton�s 
from the trne Spanish licorice plant, the Glllcyrrhiza 80 that they will close fairly npon all parts of the lap. 
giabra. " The Spanish method of making extract of Heat to a bright cherry red and apply qnlckly and care­
licorice I. 88 follows The root. of tbe G. glabra, after fully; hold IIDtii Ule IOhler Ie f ... II4 • •  � .. lrt a)ltU. watar 

between the jaws to set the joint, when the tongs can 
be taken off. The extra tblckness made by the lap 

:�.ould be cal e fnllv filed to gange thicknes., and if a 
kink is made, it may be straightened by hammering on 

a face-block. 

(3871) G. R. F. writes : The following is 
a way to wind the uncovered wire on the secondary 

coil in an induction bobbin by hand. as not all amateurs 

have the opportnnity of nsing a lathe, according to 

Hopkins' " Experimental Science.; · and which I found 

easy enongb. Pro(!ure cotton thread a little tbicker 

than the size of the wire, winding) i' together witl:. the 

wire on the spool, taking care that �he thread and wire 

do not get twist.ed together, but rnn on the spool one 

parallel to the other, so that the otton thread will 

always keep the two adjacent wire spirals on tbe spool 

separate. A little crank made �f threG pieces or wood, 
to turn the bobbin, will do for the lathe. I nsed a lilp 
the cotton, betore using it, in varnish or shellac. 

(3872) F. W. S. asks (1) if an oil atomizer 
will do for soldering as well liS a gas blowpipe. A. 
An oil atomizer is not suitable for an ordinary blow­
pipe ; there is no control over the blowpipe fiame. 2. 
If brass can be soldered to cast Iron, and what Is the 
best solntion to use 1 A. Brass can only be soldered to 
cast iron by first cleaning and tinning tbe cast iron 
surface, which mnst be made clean and slightly rough 
with a file and tinned with a copper, nsing sal .. mmoniac 
on the copper and iron with pure tin. If the iron '" 
large, it .bonld be heated other than by the copper. 

(3873) H. B. L. asks whether or not 
there is a metal or composition t.hat is black all throngh. 
Can pho.phor bronze be made black 1 A. Black is due 
to tbe incapacity for refiecting ligbt. No metal can be 
said to be truly black. Bronze is not black, and can­
not be made really black except by some superficial 
treatment. Unpolished planed cast iron is often nearly 
black, owing to graphitic carbon contained in it. 

(3874) J. E. A. writes : What is the best 
poison fat poisoning wolves ? I have been using 
strychnine, with poor success ; they detectthe poison. 
and will not eat meat that eontams it. A. Strycbnine 
is tbe generally accepted poison. You may not conceal 
it properly. Insert it In gasbes or within lnmps of 
meat, so that the meat will be eaten withmIt the bitter 
taste being perceived. 

(3875) A. M. writes : I see large amounts 
of celery which do not appear to be wbitened in the 
usual manner by blanching, but is white all over as if 
by Borne bleaching process. Please can yon inform me 
throul/:h next paper what Is that process ? A. No pro­
cess is used beyond tbe ordinary blanching by covering 
with earth. Boards are: sometimes placed roof fashion 
OVAr tbe tops. The variety of the celery may have 
something to do with It. There is what is known as 
self-bleaching white plnme celery, which gives very 
white stalks. 

(3876) C. S. B. asks : How are torpedoes 
made 1 Such as nsed by children on the 4th of Jnly. 
A. By inclosing a little fulminate of mercnry mixed 
with gravel in tissne paper twisted np as nearly spheri­
cal as possible. 

(3877) M. L. M. asks : How many horse 
power would an 18 foot overshot wheel give with 50 
miner's inch of water rnnning on it1 Al.o what would 
100 mlner's inch of water running on it give ? A. � 

borse power and lIM, horse power. 

(3878) F. G. B. asks : Will you please 
tel l  lO your answers to correspondents of a simple 
Ulethod for determining whetber water from a driven 
well is fit for drinking and cooking pnrposes, and can 
be used in a steam boiler to rnn an engine without in· 
jury to the boiler 1 A, Tbere is no simple way. If the 
water is placed in a glass and some white sugar is 
dropped into it and all is Jett at rest., the appearance of 
a colored deposit near tbe little pile of sugar Is sup­
posed to indicate a had water. But the water can be 
bad without this happening. For boilers the addition 
of three volumes of alcohol should produce no precipi­
tate (calcium snlphate), and on boiliul/: no precipitate 
should appear (carbonates). These tests are also far 
from complete. 

(3879) H. M. W. asks : 1. Is it possible 
to burn water ? That io, to decompose it into infiamma· 

ble gases so suddenly that it might ,be said to burn . 
If so, how is it done 1 A. Water can only be decom­

posed into hydrogen (inflammable) and oxygen (non-in­
fiammable). Buruing, in general terms, is the combma· 
tion of an infiammable with a non-infiamma'lle gas. 
Tberefore water cannot be bnrned. Its decompo.ition 
is the exact opposite of bnrning. 2. Are there any fur­
naces where a temperatnre of 3,0000 Fah. is attained 1 
A. Undonbtedly this temperature is attained in many 
blast furnaces. It IS probably vastly exceeded in the 
electflc arc, and in oxyhydrogen gas fnrnaces. 

(3880) H. W. B. writes : A crew can row 
at the rate of 12 mi les per hour in sti l l  water. It take. 
them 7 honrs to row np a stream a certain dlstsnce, and 

5 honrs to go down a certain distance; at what rate does 
the stream fiow ? A. Let :I1=rate of Btream. Then from 
the condition s  of the problem we have: 7 (12-:11) = 5  
(12 + :11). and !'Olving :11=2 (miles p e r  hour). 

(3881) B. H. says : Please explain 
through your columns your reason for answer to query 

3600. I would also like to hear opinions from people 

wbo have used the cllre. A. Singeing is now used in 

barber shops, and a. a source of income any new fad is 

favored, even if a bald head gets bnrned. We have no 
experience • .  

(3882) G. M. asks (1) how to make a 
smal l balloon ri.e in the air. A. By filling it with coal 
gas or with hydrogen. 2. Will common gasoline do 1 
A. No. 3. Will  a pnmp be needed to pump the gas 
into the balloon ? A. If the balloon is of India rubber, 
pumping is needed to cause it to expand ; but with or­
dinary cloth baUoons; 

'
no pnmping is needed, the pres­

snre in an ordinary gas main sufficing. 

(3883) G. V. sayS : I have a grain crusher 
WIth two cast iron rollers. They have a few small bole., 

air boles I wonld call them. Of conrse grain when 

pualAj( lIet" .. ", � rllllan Ie lOOt e .... 1wd wileD oppo-
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site the hoies. I s  th ore  a composition o r  cement they 
can be filled with 7 A. 'rhere is no cement that will 
stand the wear. Dri ll holes a l ittle larger than the blow 
holes, fit iron plugs that will drive snug to tbe bottom, 
wettlng th pIng with a sol.ltion of sal ammoniac in 
water. Finish tbe top of the plugs even with the sur­
face of the cylinder. 

(3884) H. M. R. asks : Can you inform 
me lO what sbape rye bread is used to clean wall paper? 
I bave seen some work done with it and am anxions to 
learn how. A. Use the sott inner portion of the bread. 
It sbould be applied to tbe wall witb a rol ling motion. 

(3885) S. C. asks : We have tned, for 
the removing of typewriting from paper, your sugges­
tion (3533) to M. B. K., in your paper of October 24. 
All yonr remedies failed. So conld yon tell me .ome­
thing else ' A. Try javelle water or alcobolic solution 
of caustic potssh. Success is very don btful, 

(3886) C. H. H.-Glass will expand and 
contract nnder changes of temperatnre. 

(3887) G. H. W. asks : Which is the 
more necessary for a mechanical engineer, machine 
shop practice or fonndry practice, where only one can 
be had ? A. Machine shop practice is most essential in 
the education of a mechanical engmeer. Foundry prac· 
tice not so much BO, yet is sometimes a J!:reat help a. a 
guide in constructing patterns for macbinery. 

(3888) E. P. H. asks : Is the lateral pres­
sure greater on a Btand pipe 1 foot in diameter filled wi th  
water and 100 feet high tban o n  a pipe 1 inch in  d iame· 
ter and same height? A. The pressure is no greater per 
square Inch of surface for a given height, whether the 
pipe he large or small. The straiu tending to ru pture or 
split tbe pipe increases with the diameter, or is 12 time. 
greater i n  the large pipe, as above stated. 

(3889) C. E. H. says : We would like 
to ask if you can tel l ns wby tbe water drawn from o u r  
hot water spigct should have a milky whi te  appearance 
When it is first drawn the discoloration is very 
marked, but after it is allowed to stand a few minutes 
it becomes perfectly clear, excepting that at times we 
can discern small white sediment in the bottom of the 
vessel. We use l'tiiladelphia ci ty water and our plu mb. 
ing consists of lead pipe throughout. We hBve a 
galvanized iron circulating boiler and we notice that it 
is only tbe hot water, that is the water which has passed 
throngb this boiler, which is di,colored. Can you tell 
us the cause of tbe tronble and snggest a remedy ? Also 
wonld this water be injurious to health if used for 
cooking purposes1 A. The sediment from the hot 
water lancet may be oxide of zinc, derived from tbe 
zinc in the galvanized iron boiler. Clean ant the boiler 
thoronghly, wbich may stop it. There is some danger 
of poisoning. The only remedy i. to pnt a copper 

boiler, tinned upon the inside, in place of the galvan­
ized i ron one. 

(3890) M. A. R. says : I wish to find 
out more con�erning bismuth than can be fonnd in the 
encyclopedia. of Ule com� � � .snpply and 
demand, bot.h here and abroad, tbe nsee, doe.? A. 'MIe 
snpply of bismuth Is limited and derived mostly from 
Germany. with small quantities from England, Norway 

and Siberia. It Is largely used in type metal, and in  

tbe arts. Present price $2.40 per pound. It is lIOt 

yet mmed in the United States, althou�h known t,o 

exist in Utah, Colorado, Arizona, Califomla, and 

Alaska. The localities discovered do not assay in pay­

ing quantities at present. Books on chemistry treat of 

the chemical relations only. 

(3891) G. H. asks how to construct an 
armature for electro-plating to fit in the same place 
of the eight light dynamo 88 described in SUPPLEMENT, 
No. 600. I bave got the dynamo all complete, includ ing 
tbe armature, but I want to make an armature to slip in 
Its place for plating. Please state size of wire, number 
of coils, number of layers in each coil, nnmber of con­
volutions in each layer. Wonld an armatnre give best 
resnlts 88 described in .. Experimentsl Science," page 
4951 A. The information yon reqnire is given in full in 

SUPPLEMENT, No. 793. 
(3892) L. D. asks : 1. Could I make an 

' ''lduction coil by followir.g the instructions in SClEN­
TIlI'IC AlIERICAN SUPPLEMENT, No. 160, if I use No. 36 
double silk covered copper magnet wire and wind it 
straight acr08S instead of using bare wi re and winding 

it in secdons 1 A. You could wind a coil in  that way, 
but it would not be as efficient as one wound in two 
sections. The silk covered wire i. better than bare 
wire. 2. What kind of wire would be best to nse, that 
is, which will  give the best results, bare wire, sin�le or 

double silk covered, and how should it be wound 1 A. 
See answer to No. 1. 3. If I cover each layer of the 
secondary coil witb one or two thicknesses Df silk, 
would it Lot be as good as varnishing each layer? A. 

:silk is not as good as varnished paper for this purpose. 
4. Wonld it not be better to make primary coil of four 
layers instead of two? If not, why ? A. Two layers 
are better than four, a8 it allow. tbe secondary wire to 
lie nearer the core and also permits of a greater number 
of convolutions of the secondary with the same length 

of wire. Ii. If I make an induction coil witb four layers 

of No. 1R wire for primary, and wmd on for secondary 
coil to 3" in. in diameter, No. 36 double silk covered 
copper magnet wire, straight across, would it give as 
good results as the one described in SUPPLEMENT, No. 
1601 A. No ; see answer to No. !. 6. About how large 
a spark wonld such a coil give? A. The coil described 

m the SUPPLEMENT referred to is capable at giving a 
spark 1).2 iuches long. 7. Would it do to have th<) same 
sized condenser and core in making such a coil ? A. 
Yes. 8. How much wire would I need1 How many 

ponnds for primary, and how many for secondary coil ? 

A. About ).2 lb. for the primary and 2 lb. for the 

secondary. 

(3893) C. E. B. asks : Who is the great 
est electrical inventor ! I say that Sir Wm. Thomson 
is the greatest, and H. says that Edison is tile greatest, 
and T. says that Prof. Elihn Thomson. Now, which 
of these three great men have the most inventions that 
tbey have made by their individual selves. Also please 
answer tbe following: H. and T. say that the core of a 
mBKDet hu electricity in it. I oay it is magnetism, and 
Dot eleetrle1tl. PI_ inform ili on th.9 matter. A. It 
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is manifestly out of the question for the editor of 
Notes and Queries to decide lIS to the comparattve great­
ness of tbese men. They are eacb /treat in their way, 
and they differ so much in tbeir respective lines of in­
vestigation as to render a comparison impossible. In 
regarQ to the magnet question, you are both right. The 
mae:net core becomes magnetic when the current passes 
arouud the bobbin, and the current also induces a mo. 
mentary cnrrent in the iron of the core when the circuit 
is closed; .also wben it is opened. Thc current thus 
induced, however, is not useful, but detrimental. 

(3894) G. R. R. writes : I want to make 
two bells for a line three blocks lon/t, ground wire at 
each end. No. 16 line wire galvaDlzed. Wha�. will be 
the best, one coil or two to eacb bell What number 
wire and how many feet to tbe coil, to be used witb a 
push buttonf A. Use a U-magnet wltb two hohbins. 
No. 24 magnet wire will answer. You ""ill require 125 
feet on eacb magnet. While No. 16 wire will allswer 
for the line. No. 12 would be preferable. as It offers 
onl y half tbe resistance. 

(3895) B. H. F. writes : I would like to 
know how much wire, Iron. etc • •  it will take to make a 
small dynamo for shocking pnrposef A. "Make a 
magneto using a compound permanent U-magnet for a 
field magnet. Use a U-electro magnet for au armature. 
It sbould be wonnd with about 500 feet of No. 36 copper 
magnet wire. 

(3896) J. S. asks : 1. In a telegraph 
sounder for a line of 500 ft., how much and what size 
wire will the magnets need. and tbe height and di­
ameter of magnets? A. Use ahout 125 ft. of No. 24 
mae:net wire. make tbe cores of Yo iron, each 1� in. 
long. The diameters will be about 1J4 in. 2. Should 
Norway iron be used for armature and core, and size "f 
coref A. 1t would he heel., although common Ameri­
can Iron Will answer if well annealed. 3. Will brass or 
COppel do for tbe contact points on key in place of 
platinum? A. Y':s; hut either wiil soon corrode. 

(3897) R. H. M. writes : Allow me to 
add my mite to the stora/te hattery. Inclosed find 
sample of punching: The lead is 1·18 !D. tbick. sizes 
art 2 by 4�8. and when punched and filled with red lead 
they are folded to make 2 by � in . •  fOIJf plates t.o the 
cell, six cells to the box, ten boxes to tbe battery, con. 
nected to a roller. Charge in multiple arc, discbarge in 
series, and by little switches on the mnltiple side of the 
rollcr I can have any number of large cclls. Prefer 
large plunging cel l  to charge witb. Gravity I/ave me 
too much trouble. What do you tbink or the style Clf 
punching? A. The sheets of lead are puncbed so as to 
tubulate them on the outside. This form or plate is 
effect! veT bn t not new. The best practice is to charge 
storage batteries in series. 

(3898) A. H. H. writes : About two or 
tbree years ago I tried to run our sewing machine by 
electricity, cOQstructed three larlt9 plUnge hatteries with 
t\\O gallon cells, used a % h. p. C. & C. battery motor. 
They ran the machine powerrully at tln>t, but run down 
in ahout tbrer. hours. ulling six pounds hichromate soda 
and- � qts. sulphurtc acid. Expense about twenty­
five centa an hour. For the last year I have used two 
small stora!!e cells. charged by eight Gethius' gra\·ity 
batteries in series. They remsin in connection with the 
storalre cells (in hO\ll!e cellar), from which wires rUR up 
to the sewing room above. There has been plenty of 
power at all times to run .ewmg machine, and for ex­
perimeDts. running a medic .. 1 coil with resistance be­
tween. etc. The gravities have not been recharlt9d, and 
now at the end of the year there is plenty of blue vitriol 
and zinc m the jars. The only trouble is there is cop­
per dpposited on the bottom of tbe porous cells, which 
I do not know how to get rid or. The expense has not 
been one cent a day, unless the porous cells are spoiling 
from tbe deposition of copper. A. Both storage and 
primary hatteries have done remarkahly well. You 
could remove the copper by means of nitric acid, but 
the cost would probably he as great as that of new 
porous celis. 

(3899) W. L. C. asks as to the method 
or making petrolatum of any desired melting point, that 
will remaiu smooth and not become granular. By mix­
ing paraffine wax and fiuid petrolatum by the aid of 
heat, a compound lS obtained wblch remains smooth for 
a week or so. A. Simply melt the two constituents to­
gether on a water bath. If thie does not give a satis­
factory product, try the addition or a little oil of sweet 
almonds. or even sweet oil or cotton I'leed 011. 

(3900) W. O. D. asks : Why does plung­
ing a re<l hot iron into a weak gravity battery revive i t? 
A. Any slie:ht revival would be due to the increase of 
temperature. The chemical status of the hattery is un­
affected. 

(3901) E. O. writes : 1. Referring to 
electric motor in SUPPLEMENT, �o. 641, of Aprll 14. 
1888. would It have sufficient power to propel a small 
boat. say ahout twelve feet long? A. The motor re­
ferred to will run a boat of tbe length mentioned. 2. 
What would be tbe proper size of screw to put into a 
boat of tbat size? A. The screw sbould be a two or 
three bladed one of eight inches diameter. The motor 
should be geared by a belt or gearing, so that it will 
make about four revolutions to one of the screw. 3. 
Could the power of the motor be increased hy adding 
more cells or would a larger motor have to be made? 
A. The power of tbe motor can be increased by adding 
more cells. 4. Wbat is vulcanire? A. Vulcanite is 
hard vulcanized ruhber. 5. Have you any back Sup­
PLEMENTS. giving directions for making small clectric 
boats tor amateurs ? A. Consult SUPPLEMENT, Nos. 
362, 558, 700, 786, 815. These do not apply to amateurs 
only, hut will be useful. 

(3902) R. E. M, says : I would like to 
ask througb the columns or your valuahle paper. Is 
tbere any kind of gas gun in practical use? One WhlCh 
uses coal gas as an explosive. Please �ve a descri p­
tion. A. There are no gas gnns In practical. use. We 
doubt if a praCtical one has been invented. 

(3903) F. McK. asks : 1. Would a drum 
armature used on tbe simple electric motor be as effi­
cient as the one described? A. Yes. 2. Witb cast iron 
field ma!met •• what would be the E."M.F. and amperal!l!, 
wben Qlled as a dynamo? A. WitboutBome calculation, 

J ,itutifi, jtUtri'JI. 43 
this wonld be a matter of conjecture. If wound aCT 
cordinl!( to the dlrectio\ll! for the motor, it would prob­
ably yield a current of two or three amperes, having an 
E.M.F. of eight or ten volts. 3. Is a hattery connected 
to give 16 volts and 4 amperes. the best arran/tement ror 
the motor? Would not a hattery giving 8 volts and 8 

amperes run it as well ' A. If tbe motor is wound with 
coarse wire. tbe latter would be preferable. 4. Wbat is 
tbe speed of the motor with eight cells of plunging 
bichromate plates. six by ten inches' A. A bout 2,500 
revolutions per mmute. 

(3904) C. Y. writes : In your answer to 
No. 3721>. SCIKNTIFIO AMERICAN, December 12, 1891, 
page 378, you say tbat an induction coil cannot be used 
for lighting an incande8cent lamp. Will you please 
state the reason why ' Is not the electricity the same 
as from a dynamo? A. Electric lighting is effected by 
heat. To secure a sufficiently bie:b temperature in an 
incandescent lamp to render the carbon ruament higbly 
luminous. the ruament must be small enougb to offer 
sufficient resistance to tbe current to cause it to become 
heated: or. to state the case in anotber way, the current 
mnst be 80 great at! to be incapable of passing through 
the lamp without heating the carbon filament. The 
electromotive force of the current from an ordin.ry in­
duction coil is very great, say from ]0.000 volts up, 
sufficient to carry it throngh a large number of lamps: 
but the current is d 'ficent in amperage or quantity. tbe 
amperae;e heing infinitesimal. so that the carbon fila­
ment forms a comparatively good conductor for it, and 
is therefore not heated by it. 

(3905) C. L. W. writes : 1. I am con­
structmg a simple electric motor "fter the one described 
In SCIENTIFIC AMERICAN, of March 17, 1888, and would 
like to know whether. in the armatnre core. as my No. 
18 wire is in three pieces. the ends must actually be in 
electrical connection (must they touch) ? A. It is not 
nece8I!IU'Y to have the wire or the armature core con­
tinuous. 2. "Must the ends of the Russian iron actually 
tonch, A. It is not necessary. 3. Will twelve convo­
lutions of Russlan iron do for the field magnet? A. 
Follow tbe instructions given in the article referred to. 
or. better, in SUPPLEMENT, No. 641. 

(3906) N. E. W. asks : How many h. 1'. 
will a spur wheel 9% in. in diameter, 1.lt" in. pitch. 4� 
in. face, 288 rev�lut,ions transmit? How many revolu. 
tions is the safety limit to run a fiy wheel 'l ft. in di. 
ampter, 6 armatnres. wel/tht about 3,200 Ih.? A. 'rhe 
pinion should transmit from 6() to 70 borse power. H 
the fiywheel is soild and of good sound metal, it sbould 
be safe at 200 revolution. per minute. 

3907) J. S. asks : 1. Is the application 
or electrical power to the propulsion or railroad trains 
feasible? A. It is tbought feasible hy several of our 
/treat electrical Inventors. 2. If so, what hind6rs the 
adoption of same' A. Tbe lack of a practical demon­
stration showing it to be ar. improvement over the 
present system. 3. Is it applicable to the propulsion of 
light trains of mail and express matter? A. Yes. 4. 
Wbat would probahly be the effect of the adoption of 
this last on the railway mail service? A. It would be 
impossihle to predict. 

(3908) G. G. asks : 1. The large size 
Edison-Lalunde hattery described iu SUPPLEMENT of 
March 7 is rated at 900 ampere honrs. Does tbls mean 
tbat tbe cell gives a total of 900 ampele8 in fully ex­
hausting its elements, or tbat it will keep up a constant 
fiow or one ampere for 900 hours ? A. Either wonld be 
correct. 2. Wbat is meant by ampere hours ? A. Tbe 
equivalent of one ampere of current for one bour. 
Thus : one ampere for one hour is one ampere hour, 
one ampere for two hours is two ampere hours, two 
amperes for 1 honr is two ampere hours. one-balf 
ampere for four bours Is two ampere honrs. etc. 3. It 
an Edison incandescent 2 C. P. lamp is rated resistance 
4 ohms. E.M.F. 5 volts, amperes 1J4. how long would 
above battery run it (if it had sufficient voltage) ? A. 
Divide 900 by 1J4 and you have 120, whicb is the num­
ber or bours your hypothetical battery should run the 
lamp. 

(3909) C. E. W. says : The water in 
our recently finished cistern is bard and, of course, 
tastes of the cement. ·  Can you, through your valuable 
paper, tell me what will make tbe water sott. and also 
what will destroy the tast.e of the cement? A. As to 
the water now in the cistern, nothing can be done to 
destroy the taste or the cement or make the water soft. 
Empty the cistern of its present supply and the water 
hereafter will be hnt little. if any. "ffeeted by the 
cement. 

(3910) W. A. S. asks : How can I learn 
engraving? Would I bave to commence as an appren_ 
tice in an office where engraving Is done? Or could I 
learn from books ? How long does it take one to be­
come a fair average engraver? What pay do they 
receivel A. There are two principal divisions in the 
art of engraving, both paying well to persons attain­
ing proficiency. Both can be partially learned from 
hooks and persistent practice. For wood engraving, 
we recommend .. Hand Book of Wood Engraving." 
$1 mailed. For copper plate enl/raving a book on 
.. Pract.icai Instruction in the Art of Letter Enll:raving," 
$2 mailed. For etching we have " Lalande on Etching . . .  
$3.50 mailed. If you are ingenious and well up in 
draughting. you can make much progress alone. 

(3911) S. A. U. sayS : A B and C argue 
on the prinCiples governing the fiow in artesian wells. 
A says that the water from a well will rise as higb 4S 
the surface of the body of water that furnishes the sup­
ply for the artesian well hasin if there are no other out­
lets, B, that It will rise less. owing to gravity and 
friction. C claims it will rise to a bigher point, on ac­
count of a small .,utlet to the great pressnre of a larlf6 
body of water. To illustrate. A says, take a barrel filled 
witb water and attach a hose to a bole in the bottom or 
the barrel, ra •• e the hose outside of the barrel, and the 
water will stand as hlgn in the hose as the- surface of the 
water In barrel. B says it ",ill stand lower in the ho.�. 
owing to �vity and rriction, and C claims thE' water 
water rise to a higher ):oint In t.he hose on account of 
the �t p"essure from the large body of water in the 
harrel. A contends that it is according to the law of 
gravitation that water will seek its level, that frIction 
does not exist, as tbe qnestion is, how high the water 

will rise. not fiow ; tbat the .urface of two bodies of 
water connected below tbe surface will rise to the same 
level. regardless of their comparative bulk. and if C's 
position was correct. then was perpetual motion dis­
covered. Who is correcl? A. A is correct every tillie. 
B would be correct, if the water was discharging at a 
lower point tban the original head. when gravity would 
make it fiow. and friction would retard the dow. C 
can take lessons from A. 

(3912) R. E. F. asks : 1. How to work 
hard rubber in tbe manufacture of very small articles 
in your valuahle paper, the SClENTIFIC AlIIERICAN. 
How is it made from rubber? A. The process of pre­
paring rubber for vulcanization, and the various steps 
in tbe manufacture of hard rubber articles, would re­
quire a description which wO!lld be longer than is 
desirable for these columns: however, the process of 
preparing the rubher for vulcanization is in hrief as fol­
lows: The pure /tum rubher is macerated with snlphur 
and a pigment or the required color. and rolled out into 
sheets. 2. How to form small articles from hard rub­
ber? A. The prepared rubber is pressed Into moulds of 
plaster of ParIS or metal and subjected to steam heat 
under pressure. The time required for vnlcanization 
varies from one to several hours. according to the prep­
aration of the rubber and the temperature to which it is 
subjected. You will find mucb on tbis subject in Sup­
PLEMENT, Nos. 249, 251 and 252. 

(3913) C. H. H. asks : 1. In the process 
of manufacturinl( kid leather from sheep skins. it is 
necessary to remove tbe animal grease from the skin 
before it is tanned. Can you inform me of any sub­
stance that will do this, and not injure the elasticity 
of the skin? A. A volatile solvent, sucb as light 
naphtha or bisulphide of carbon, is about the best we 
can recommend. Steam heat. with wringinlt ont, is also 
p.mployed. 2. Can you inrorm me of any chemicals 
that contain the same properties as the yelk of one egg? 
A. It is supposed tbat vitellin, the characteristic con­
stituent, is a mixture of al humen and casein. But this 
is a very incomplete statement, and the yelk of the egg 
has never yet been syntbesized. 

(3914) G. A. D. asks : 1. How many 
molecules or air are supposed to be in a cubic inch of 
air? In figures and in words (thus 10.000.000 = ten mil­
lion). A. According to J. Clerk Maxwell, a cube. each 
of whose edges is 1-4000 millimeter can contain from 60 
to 100 millions of molecules of oxygen or nitrogen, vir­
tually or air. Reducing this to one cuhic inch, we have 
60.000 to 100,000 trillions, a tril l ion being represented by 
1 rollowed by 18 ciphers. In powers of ten tbe mole­
cules per cubic inch would be from 6 X 10" molecule,s 
to 10'. molecules. 2. How many in a \'essel of one 
cu bic inch internal capacity when exbausted to one 
millionth of an atmospbere? A. One millionth tbe 
above amount or 6 X 10" molecules to 1017 molecules. 
3. If I take a glass tube sealed at one end, 16� inches 
long and 3-8 inch internal diameter, therein place a 
glass rod 3-16 inch diameter and l� inches long. this 
rod will naturally displace a certain amount of air 
molecules. If in this condition I attach the open end 
of the tube to an air pump and exhaust it to one mil­
limeter or mercury of the barometric gau/te attached to 
air pump, how many molecul .• will there still be left 
in the tube ? A. From 182 X 10" to 109 X 1018 or 182 
trilIions to 109 trillions. 

(3915) G. M. A. says : If a gun be 
charged witb powder to drive the ball at the velocity of 
a mile a minute at the !Dstant tbe ball is freed from tbe 
gun. supposing the gun to be fired wbile stationary 
(not the velocity sufficient to carry tbe ball a mile in 
distance in a minute. but the rate or a mile a minute at 
the time it is freed from the gun) if the gun so charged 
he placed on a train moving at the velocity of a mile a 
minute, and be fired In the opposite direction from that 
in whIch the train is moving. how far will the train and 
ball be apart at the expiration or one minute; the train 
continuing to move at tbe eame rate? If the gun is 
fired lu the same direction tbe train is moving, bow far 
would the ball and train be apart in one minute ? Would 
the hall be in front or bebind the train ? A. H fired 
from the rear of the train. the ball wonld fall vertically 
to the ground. and in one minute the train wonld be 
one mile distant from it. H fired from the front of the 
train, tbe ball would strike the ground in advance of the 
train. at a distance due to its initial velocity and vary­
ing accordmg to its height from the ground, which lat­
ter datum is not given. As it would presumably reach 
the earth in less than a second, and not over one hun­
dred feet in advance or the train, after one minute tbe 
train would be nearly a mile in advance of the point 
where it would reacb the ground. 

Replies to Enquiries. 

The following replies relate to enquiries recently pub­
lished in SCIENTIFIC AMERICAN, and to tbe number 
therein given : 

(3794) O. O. E. : I give you a work-
inl/ proce.s for hardening wax for mechanical uses. 
Melt the wax and add to it hot calcined plaster or 
any of the ochers previously heated. The amount 
used depends upon tbe quality of tbe wax. The addi­
tion of re.in will increase the hardness. This mixture 
can be cast, wrought with .. knife, chisel or a saw, or 
turned in a lathe. In fact it can be used for a variety 
or userul purposes.-Al.FRED C. POPE. 

TO INVENTORS. 
An experience of forty years. and the preparation of 

mOre than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procnrlng patents everywhere. A 
synopsis of the patent laws of the United States and all foreign countries may be had on application, and perBOns 
contemplating the secnring of patents. either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex­
tensive fae\litles for conducting the business. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad· 
way, New York. 

INDEX OF INVENTIONS 
For which Letter. Patent of the 

(Jnlled States were Granted 

J'anuary 5. 1892. 
&ND EACH BEARING THAT DATE. 

[See note at end of Ust shout copies of these patents.) 

±llrNto�''v ��?!f: �!�: ;��bll,,':ti��nci;,g: : : : : : : : :  Allis. Thos. V .• N. Y. City. barbed fencing . . . . . . . .  . Allis. Thos. V •• N. Y. City. barbed fencing . . . . . . . .  . Allis. Thos. V .• N. Y. City. barbed fencing . . . . . . . .  . Allis. 'l'hos. V •• N. Y. CitC' metal fencing . . . . . . . . .  . Andrews. Wm. � N. Y. ity. insulator . . . . . . . . . . .  . .  
1:�!ri���.�iJ;wauk:!e-:i�?e� �in::�;���E��: : AtkinsontCha��. Chicago. Ill .. prow . . . . . . . . . . . . . . . .  . Atwood • .  .J .• waterbury,.Ct . •  lamp. . . . . . . . . . . . . . . .  , I  Azcano, y M. S •• Havana, ,;uba, c\j!;ar . . . . . . . . . . . . . . .  466,6(9 BabcocK. S. P�.Adrlan .. �lich .. lence post . . . . . . . . . .  400.31. Bailey .. C. T.�Newton. lUas�, boots or shoes . . . . . . .  400.592 Baily, J. B?.Lake Geneva, w is., cork puller . • . . • . •  Baker. W .  lJ .• N. Y. City. heating app . . . . . . . . . . . ... . Barnes, P., Pownall Vt . •  tire shrinker . . . . . . . . . . . . .  . 
��r:fi ��E: S���r.,��'l;.�·c�l�h��rifre: : : : : :  Barton. R.  R . •  Catlettsburg. Ky .• account book . . .  . Baush. C. HTHol&oke. Mass .• drilling mach . . . . . .  . Beal. W. C.. alia asseeJ'la .• car coupling . . . . . .  . .  
�::�1. ��°StI�ert'X�?�. v�:: �r� :nOii:e: : : : : : :  
��fl��I:."iI�·J'�nv��a���'i.���\'::V:fa:tf�:.�:: : Benet. L. V'Warisf F .• guns . . . . . .  · . . . . . . . . . . . . . . . . . .  . 
���t:,°Jgh�: Phtii!.� 'i>�:I��' �����!Ch : : : : : : : : :  Blair. T .  S . .  .Jr . •  AIiellhew> pa.\ oxides of Iron . . . .  
�g��ru�. bt. t:. N�;jo:;,: l��rs�: �����:: :  
��!�'i,��: �:·I.?M:�·:.'lrr��p:e�t'Y: b: ' Pennock; 
BrJ.b��sii: �J�o��jM��i;.��l;';mj,:: : : : : : :'.:: :  ��� Bransom, W. S., Hunter's Lodge, Va., steam gen-erator. . .  . .  . . .  . .  . . .  . . . .  . . . . . .  . .  . . . .  . . . .  . .  . .  . .  . . . . .  . . .  400.651 

��:g�!��.:o: fb'i;��;'lla:\�o::��i!��:��·: �m Brockinfiton. G'b Newark. N . .J . •  bridle bit . . . . .. . . . .  466.485 
��g��J.'l!::&PG.i�ic��pEi'��i�!�?fj).e#8.iion; 466,73i 

Moorestown, N. J 0, um brells stick mach. .  . . . . . .  466,321 Brown, J. W., Van Wert, OhiO, drive chain . . . . . . . •  466,735 

���tl'.;r�R� R.���\�!��I�a�rrn��:::i. ���i;.�·. '.:: ::: : �:� Bunker. W. I.. La Grange,'lII .• whee\ . .  . . . . . . . . . . . . .  466,(i!!8 
������eto�",{'��I':.'".::'l:ia?��r�uffi���!;,h::: �:m Buse. F. A . •  New Castlet Wyo., ""sh holder . . . . . . . .  466.533 Byers, J .  S.� Knoxville, 11., steam engine . . . . . . . . o .  466,454 

8�';:f�::' W.?Br�g�I����. I{!.�"k�?A1�� �!���� : : :  466,(81 Carney. T'<.,Dayton. 0 .• cash indicator . . . . . . . . . . . . .  . Carson, J. H., At1anta, _ 'L. ,  speaking tube . . . . •. . . . .  

8����.JE�Notr:'��\e;in�.:"::i· .ii-etcher: : : :  Casey. P.:1'ittsburg, PIl . •  graining mach . . . . . . . . . .  . Cash. A. w . •  Bridgeport. Ct .• typewritln� mach . . . 400 Chllmber\i� C. CPr Washinron. Pa .• weI s . . . . . . . . .  466 g���'::im S�E .. J':ns!. dlt;����i�fioy.: : : : : : : :  �.455 Clapp. W.j;ohoes. N. Y .... !ree protector . . . . . . . .... . 400.654 Clark. R. w 'h Buffalo. N. r . .  steam trap . . . . . . . . . . . .  466.m gl:��: W:: �b!\:--=i!�ii:�nlt�!: d:�:fna;: enamei: :  466,
323 

ClimenBon, W. W. Honeybrook. Pa . •  pen holder •. Clineh George .Jn Goshen. Ind., wrench . . . . . . . . . . .  . .  
8gre. It�ke�e�by. :rl:,t· .. P'!:;,d't':.':i,r : : : : : : : : : : : : : : : : :  
ggg�: w:v�? �'Ja6�(;�r:"'J�����rd��iig'iroii Cooke. E. W .• Western Snriny,B. Ill., tool holder. . .  327 CorlissMG. F c: L. H. Wattles. Prov .• !'overnor . . .  400.488 Covel. nOF icago. fish tr'W, . . . . . . . . . . . . . . . . . . . . . . .  466.488 
�.j:'�eW;·w �T..e�:il!��y. ';x1a��fgi!���:.: : : :  �� Cumnock, R. L." & P. J. Marrs, Henderson, Ky., fire extin�lBber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,658 Currey, L F .• Flintl Mich .• snow \?Iow . . . . . . . . . . . .. . .  400.328 Currie. S. C. C" Ph la., Pa., chlOrides . . . . . . . . . . . . . . .  (66.� CUrtiS. T. H . •  lJlev .• Onio. !iIIltiDgmeats . . . . . . . . . . . .  400.659 Custer. W. F .• Summitvill� Ind .• bolt holder . . . . . .  (&'.329 �:�?' L�{���'f���rg;,ad8�,�VI�i����� !���':.: : : �� 
B:����g�'a�:·�i8�j�,:;!��1 r�gi�: ·:: · . . . . .  _.-'� . .  : �  �,712 
B:;ss��j.; B�:J���lt:n�:' fr��:�g;g:pooiiry.': De Long. A. P . •  Imlay City. Mich .. typewriter . . .  . .  De WOlf"A. E. R . •  N. Y .  City. tire for bicycIes . . . .  . . �:r�;,' P:B� g���eor:.�:.·'N�y� ��Tte,:y: : :  ::.:: 400. 
�::���e�,. �� �W����t:rJyg;� <j£,�;:!rterbOx·. �� Dick. A. B •• Chicago. copying app . . . . . . . . . . . . . . . . . . .  466.551 DidiBheim, A., Cbaux-de-Fonds, S., stop watch . . .  466,558 

B���eLp�T ���:b.���:,etg:p�r:::lii.����g:: : : :  =:= Doig, E. M., henver, Colo., lubricator . . . . . . . . . . . . . .  466,731 Donnan, N. Wo, Amsterdam, N. Yf clotheB line . . .  466,4:58 

B���3�N � J'''fle�:lta!'s�;·:'��Tn:���:�ai.'.' ' : : :  �;m 
B�'iI'je;,v A� vP..r�tRtJ'�?Nl�?hh\r:61':: ��::'''l.�:: �� DUP;gs'a w. S'h Verona. Tenn., plow . . . . . . . . . . . . . . . .  (66,668 
B���.m;�:·:alr.�M��:b';J'rt,i���:�;���: : : : : : : : :  �; Duncan, L.t Balt., Md., hydraulic gear . .  0 . . . . . .. . . . . 

��=l�·'J.a�.'t Wr�·v �It�rI���b�':,�r stamj;:: : : : :  
Eckels, G. M . •  Chicago. typewritinl! mach . . . . .. . . . .  400,(90 
Edgar, B., Sunbury, Pao, axle lubriCator . . . . . . . . ... . 466,399 

��I:g�: '¥: 1:'. �r.:'��lr;kpr:r�;' .t13?\l:?t����!.: 400
,400 ark. N . .J .• cut-out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,(00 

��Y�:���oJ.:·t..J 6:g:st:,I'iv��i=p�':.$�. ����: :  �� Erwin, F. B., Chicago. railway switch . . . . . . . . . . . . . .  466.491 

�::::e� '-I" ii��v &; �: c#'�Tt��IW.:;Fn�w:· Mlci;.; (00,(92 
J. D. F. ask� how to dye cloth.--J. F. T. aoks (ll ror switch . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466.002 

Faulkner, .J • .J .• Memphl�, T .• cotton seed mach . .  . 
an emulsion of cod liver oil, (2) for a pad for rubber 

I 
F!'lldin. A •• Auburn. �. " . pianos . . . . . . . . . . . . . . . . .  . 

stamps.-C. D. asks how to polish horns.-J. W. L. �l�ig�h'1.··tI;l .... Cf,t,i.;f::!'n���W}��i-·::::::::. : : :  � 
asks for wood fillers and stains.-T. J. A. asks for prac- , Fische* B .• stuttJart. G., sewing mach . . . . . . . . . . . .  559 
tical directions for nickel platin/t.-W. H. K. Jr., asks �l:g Th�m�:t W'i ... C:�rl.'r�i:.r�����.� : : : :::: : : :  �:§ 
for a waterproof glue.-H. C. B. asks how to make rub· Fler. J. K . •  Leavenworth. Kans .• melon carrier .. . .  400.610 

ber stamps.-R. B. asks for a window cleaning com· Fr��lc�N�Y.��p��UI�er.�:: .�.:.? . .  �· . . .  �?�:��: 
pound.-Constant Reader ... ks for (1 ) an ink eraser. (2) Franklin. E. A .• Brenlfam. Tex.jllquid moving . . . . 
vanishing ink. (3) hair tonic.-C. E. S. asks for cements ��r.:':"1o�ii �,..��r& �o;..':f.,�IJl�iriiiuier: : : : : : : :  
t o  adbere t o  smooth surfaces.--J. F. D. asks ror detailed Fr!sb!e. H. R.. Bridlleport. Ct •• steam whistle ... . . .  466 . Frlsble. H. R.�_Bridgeport. Ct .• chime whistle . . . . .  466, 
instructions in electroplating with silver.-F. E. B. Fuller. G' lI Mlnnlar,0lis. Minn .• rein holder . . . . . .  4OO,t05 
asks how to keep cider sweet.-J. B. B. asks how to �1��:·F�N. Y:�� �C!'nl�·��:: .... �::::::::·.: : : : : :  �:� 
mix a paint for vessels. and for a waterproof cement.

. g:fl)'r�';yh.�·:{v���e1a�;:'�·llo':��,i;.�k;a.tener:: : : : :  W;�� 
Answers to all of the above queries will be found m Gale. C. E .• Northville. N. Y .. chnrn . . . . . . . . . . . . . . . .  466,611 

the " Scientific American Cyclopedia of Receipts, Notes Gan��at;,�: .�:: .�. �:.�'. �������: �I�?O�� •. :'�:: 400.613 
and Qneries,�' to which our correspondents are referred. Gardner, W., Gloucester, E., mixln� mach . . . . . . . . .  466,751 

The advertisement or this book is printed in another g:�:��: r t:'F�0�tit�3�(D'o�d��t"en��iil'ouiie; 466;600 
COIQIDD, Cal., weed ptiiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4116,87' 

© 1892 SCIENTIFIC AMERICAN, INC.



44 
GaYDor, T. F", Loul.vllle. Ky., sll<Dal box . . . . . . . . . .  {66,00{ 
Gerb .. ra ... D. M •• Minneapolis, wety brake . . . . . . . . .  {66,339 
Geurtz, r .• & M. V .• Wildenberg, Freedom, Wis., 
GtI:ire.

e
;,,:'\��' Rociiester: rf Y:; 'ciipp,ir8:: :::: : : : :  �rM 

Goebler. J . •  Indianapolis, Ind .• threading mach . . .  {66,00; 
Gold. E. E., New York, hose coupling . . . . . . . . . . . . . .  466.561 
Gold. E. E .• N. Y'

l 
& W. H. H. Si8um, B'klyn, N. 

Y., pIne coupl n/i: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466.340 
Goold. L: W .• King s Heath. lock trimmiDl< . . . . . . . .  466.3{1 

gg�l�: ��F:.'b�
a
l3o�e[,'ig:..��SI!�ce:::::: : :  �� 

Gr .. bam. S. J''o
Colvllle. Wash . •  vebicle spring . . . . .  466.675 

a�:�k i; .. �ort:::��fIi'.��;in��� l����: : : : : : : : : �:� 
g����: ft.,AR.!A��6�I:(t: :aj!��..:

r
�.�

e
::::: :: : : : : �:�\El 

GriSWOld. J. B. Zanesville1..0" brick kiln . . . . . . . . . . .  466.676 
Gri.wold. J. W .• Tr0

l.' 
N. r.. Dale tie . . . . . . . . . . . . . . .  466.563 

g�g:�:a!,··A�1J�
h
��o�J3y�: �: ��!j��l�i?�.�:: : : : �:m 

GUllStavlno",R." r., Boston. Ma.s . •  celliDl< . . . . . . . . .  466.536 
Gundlacb, r. 00. •• & J. P .• Belleville. Ill., grain 
Gu��g.T ii: j:; Toronto: caii.: 'corset:: : : : : : : : : : :  �:� 
Gurney. C. H.

b
Cbicago-, tool handle . . . . . . . . . . . . . . . .  466.678 

Guzowski. J.. enver, colo .• potato digger . . . . . . . . .  466,752 
Haberle, J. B . •  South Bend, Ind .• sprinkler . . . . . . . .  466,345 

�:a?��
d
E�·Jon�f:'lc�li�'k ��:��.!'o�: : : : : : : :  �� 

Halladay), L. P.,�Chicago • •  aw .harpener . . . . . . . . . . .  466.411 
Hamlin, tie E., .New York, knOb . . . . . . . . . . . . . . . . . . . . .  466,679 

�:�:.'tgk:
d
G� H�:'P�'i11jp�i

t
\v�"

n
:�

l
e,:rJ:'�iig: : : :  �� 

Hamsley. M. F . •  B'klyn. N. Y •• gas lI"hter . . . . . . . . . . 466.412 
Harris, B. G., Ethridge, Tenn., hay rack . . . . . . . . .. . .  466,537 
Harris, C . •  & A. T. Goodsell, B'dg'port, Ct., bottle 

washer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466,680 
��.:o�:· !.��'h�\?i'iI�il[·N�r.:g&d;'· .hiier·. ·.·.·.·. �!ra 
�:s����

B
E�· r;' �::r:i�r:tO�.a�asB.: . 'scrubbing �346 

He;,�:�g; J.:' Plym;;uti," Cai.: ·.;.eiiici'; ·spriiig: : : : . : :  W;:� 
Herrenscbmidt. H. L., Petit, F., sep. ores .. . . . . . . . .  466,495 

I:;�r��e�'l\v �j!thir:::���: 
�:g: .

. �.
i
�
1
.
1
� .��:: � : :  �� 

l�n: W.��K��:���o.%�ct����:·io&der: : : : : : : : : :  (66'tM 
Hinson, J. A., Des Moines. lowR, car couplings . • . . 
Hinson, J. A .• Des Moines, Iowa. draw bar . . . . . . .  . 
������y � E�A.�6�:��c�I'.,Ig�aBI?��';. �.�: : : : : : : :  400.753 
Hodnett, W. C� Douglasville. & J. D. Waggoner, 
HOI{��3, g�t.,1tev��

o
M:!:.

v
����w·b:ea(i.'::::: : : :  �:� 

Holllngworth, E., Dobcross, E., looms . . . . . . . . . . . . . .  466,754 
Hood. J .• & S. H. Reynolds. Boston. bracket . . . . . .  466.4.64 
Hubbard, M. G., Chi�o, car truck . . . . . . . . . . . . . . . . .  .00,340 
Huebner. G.),La Grange. Tex . • road mach . . . . . . . . .  {66,465 
Hugbe •• J .• uhe8ter. Eng .. :tr .. mway . . . . . . . . . . . . . . . .  466.415 
Hughes, R., Waterford, N. Y .• valve . . . . . . . . . . . . .. . .  466,350 ����:� s: � ... NJ;.,�:��"N���tQ���t'i."rd:::: : :  W!:� 
Hunt, M. E., Paxton. Ill .• cooking pan . . . . . . . . . . . . . .  466.416 

��r�h���.
d
t�W�rc!':ie:.�!��I:'\,om.: : :  : :: : : : : �tg 

Ingal. R:J. & J .• Chicago. carpet .tretcher . . . . . . . . . . .  466.418 
Je:trery. T. B., Chicago, whee) tire . . . . . . . . . . . . . . . . • . . 466,565 

�::��
s8.

n
.t.�S���lr1;�i',;.,

Y
.;:n�i����:.

I
��:: : : �� 

Jernberg. G" Rockford. Ill .• harrow . . . . . . . . . . . . . . . .  {66.4!lT 
Johnson, G. J., ChicaRo. mailing case . , . . . . . . . . . . . .  466,688 
Kane, M., Chicago. harvester . . . . . . . . . . . . . . . . . . . . . • . . 400.722 
Kane. M .• Chicago. barvester . . . . . . . . . . . . . . . . . . . . . . . .  {66,74.0 l:ii�y�C �ro���i�: b::�.·i;.fc��

i
.�. �':�:::::: :.:: : : :  �1� 

Kelley, C: A . •  Ripon. Cal..
�

rain agitator . . . . . . . . . . .  466.526 

1:�g;.��l'tf'E��!J:�;�
e
Ct . •  g�r':�:l�fs'fe��g: : : :  =:� 

Kiley, D.�BrOOklyn,F Y .• balanced valve . . . . . . . . .  466.690 
King. T. J . , Hester MUIs, Tenn . •  egg crate . . . . • . . . .  466.691 

I��&';'; �:·C��i���:·F ��n� .�����'. : : : : : :  :':::.: :  �:� 
Kub<>cb. C. D'l!alt .• Md .• metal vessel . . . . . . . . . . . . 466.692 

t:::��rt
E
j.

F
A. &

n
*":'j(

r
j!':VO���\5I���

c
��

t
burn·.;r �� 

Layon. Dick N .. Chicago. tile work . . . . . . . . . . . . . . . . . .  466.741 

�1��f.itl. �ro�t\�':n��i�,���ii 'macii::: : : :  3 
Lawrence. W. B., Traer. & F. W. Reisinger. La 

Porte. Iow
� 

araught 
i?

u .. lizer. . . . . . .  . . . . . . . . . .  4f,s.6!J.1 

l!��
x
:M�·C�arle��g��

t
;: v�

s
p'a���� 

t
�TOCk:: :::� : :  =:� 

LeVi, M., Charleston, W. Va., steam �enerator . . . .  466,695 

t::r.::i·.:\I�rs:.s1to��ig��
to

�o'!��\r;;ni.;nit: �:�g 
Lewl •• A. C', McCrory. Ark .. rotary engine . . . . . . . .  466.540 
Lewl., M. G . •  New York, bench vise . . . . . . . . . . . . . . . .  {66,466 
Loch, J . •  New York, savmgs receptacle . . . . . . . . .. . . .  466,353 
Lorenz, W. A" Hartford, Ct., paper bag . . . . . . . . . . . .  466,m ���'6.�.?& �d

t
n
No�lr.·l�linf:�&':.���:: : ·. :  w;;m 

����erF�t:�!��:·�fc�:,\�s· .
.
.
. :: . .. . : ......... .. : : :  !�:� 

LYDCh
Il
V. T., Chicago . ..  lar

�
Ong . . . . . . . . . . . . . . . . . .  t66.696 

l'l.��\DIie'V,·W�b�'liI��
8
�a . •  i��iori 'dutcli : :  : : :  :�:�t 

Maigne, O. J .• New York, printers' roller mou1d . . .  466,568 
��Fo;" f: �S�-:b!��·C���

n
s
t
��r�����::::.':: : : :  �� 

�:�i�: r.t,?,p�t�'M�·-?"b��:.t.;r8·.·.·::.·.·:. : : : : :  �:� 
Martinez, A�t Phlla .• P .... cable car . . . . . . . . . . . . . . . . . .  466.355 
Marvin. H . ..N., Syracuse

i 
N. Y., electric tooL . . . . . .  466,541 

��g�r,It:iiz��.�i�·o,
a
�i'o�:f::ieiii·ng·.·.·.·. : : : �:� 

�J:t,:�!"F� B�L!'�!�;;��'p":,:I���:t�\':etciier: :  W;:�� 
Mccreedf.' J. E., A rllngton. III • potato dll<ger . . . .  466.699 

��B���a.1t1: f.:' �I
I��� o��!r ���t��: : : :  : : '.: : :  �:� 

McDonald, J. A., Britton, S. D .• clincher . . . . . . . . . . .  466,618 
McDonald, Ronald, Pictou, Can., flue cleaner . . . . . .  466,35U 
McGahan, F. L.,,> Indianapolis. Ind., feed water .. . . {66,300 
McKnlgb" .,J., Middleport. ObiO} wmdmill . . . . . . . . .  466.756 
Meagher. M . •  Eau Clalre,)VI •.• Jointing saw •. . . . . .  466.697 
Meier. F., Battle Creek, MICb'p

CIOd cru8her. . . . .. . .  466.356 

�:1�E� T!�ig;, 1l:���� dr::1��
g
.;��·: .��':':: ':. �:!M 

Miller, Alex., New York, evaporating app . . . . • . . . . .  466,570 
Miller, A .• New YOrk

\ 
elevating .. pp . . . . . . . . . . . . . ... t66.571 ::�Th�:nJY2. �l

.
n
�
i
�:f.�k�i: �r.; i"eiepbone: : : : :  : : : =:� 

�g���'.J�H?'i"l:°'s�:;�?N'!��.
i
��t '::::::.: : : : : �� 

Morse. J. S .... N'ew York,time detector . . . . . . . . . . . . . .  466.505 
Morton, R . .t". Liberty. lnd .• cultivator . . . . . . . . . . . . .  466.421 
)lozier, A. M., Cleve., Ohio. semaphore . . . . . . . . . . . .  466,614 
Mueller. L. 0 .• & L. Stadel' Munlcb. G .• coffin . . . . .  466.356 
Munroe. Panl H., Plainfield. Ill .• wagon . . . . . . . . . . . .  466,615 
Musgrave, G. H., Somerville, Mass., lubricator . . . .  �,572 
Myers, D., North Mancbester,Ind.,boUer cleaner . .  
Myers. P .  A., A.hland. OhiO, hay carrier . . . . . . . . . .  . 
Nance. J. D., HuntSVille, Tex., roHer index . . . . . . .  . 
Nash, C. E. Newton, Mass., signaL . . . . . . . . . . . . . . . .  . 
Nelson W. W., & C. A. Singletary. Collinsvllle.III., 

hook. . .  . .  . .  . .  . . . .  . .  .. . . .  . .  . . .  . .  . .  . . .. . .  .. . . .  . .  . . . . . .  {66, 700 
Iewell. o. K., Bo.ton. Mass . •  nursing bottle . . . . . . .  466.36l. 
Nichols. G. B.. Wapakoneta, Ohio. operating table 466.621 
.Norgrave, G. B. Phil . • Pa., Insulator . . . . . . . . . . . . . . . . 466.726 
Nutter, R. H. Georl<etown. Ky .• fence . . . . . . . . . . . . . .  {66,422 

8����in���,�:��:'8���I���?:: : : : : : : : : : : : :  466,� 
8:�'r�W��'t�o�;:N�a�cr���':g::::::::::: : : :: 
��l:��il.: �n��l�

a
�in��

n
C8.�·aiid 'truck: : : : : :  

}::l�t:�: g: �:: �lt: ��:: ��"oC;'fii�r
l
.t:':�:: : : : : : : : : :  

Painter, G .  E., BaIt . •  Md . •  swltcb . . . . . . . . . . . . . . . . . .  . . 
Painter. G. E .... Balt., Md .• • witch . . . . . . . . . . . . . . . . . .  . 
Parkinson. F. \:t • •  & A. H. Mercer, Butlalo, N. Y., 

.team boilers. . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . . .  . .  . .  . . . . .  466.365 
Parmenter, J. S .• Wood8tock. Can . •  railway .il<Dlll 466 423 
PartridgE>. C. �" Chicago. 8tereotype box . . . . . . . . . .  466:366 
Payne. H. E., Milton. Tex . •  tlow . . . . . . . . . . . . . . . . . . . .  466.701 

}:��f.,t.I��'1iiiie�����l!s:: t;.a;;':r�
e
:8: : : : : : : : : : :  �.� 

Pennock. W. Minerva. Ohio metallic car . . . . . . . . . .  41if(6M 
PerkIns. A. it,. La CroBBe. Wi •. • knittlng mach . . . .  466 424 
Perry, N. W., uincinnati, Ohiot electriC railways .. 466

'
367 ��frle. �.�m�t':l.· �;;bt;:':f,��'::: ��=�::: : : : : : : :  

�1��::1��t.�D!oo��m�·�ltil,:':::�������: : : : :  
Place. J .  H . •  Decatur. I l l  . •  knitting fabrics . . . . . . . .  . 
Place, J. H .• Decatur. Ill., stockings . . . . . . . . . . . . . . . .  466 }:l:r:o JW�·P��;:ie�

l�. ¥�
c
:���:::: 

. .  : : : : : : :  : : :  �. Pope. 'F. W., Lynn. Mass .• beel lift sklvlnl< mach 466 Porter, S., Boston, Mass., tOY IlUn . . . . . . . . . . . . . . . . . .  '. 466:574 B.ader, C .• Shawnee, Ohto, pick handle . . . . . . . . . . . . . 4.66.703 RaslI':uBBen. L. C .• San Fran . •  Cal •• thill coupliDl< . . . 466.716 Readmg, J., Akron. 0 .• wall paper exblbitor . . . . . . .  4Il6.m Reed. C. J., Orange. N. J .• ore separator . . . . . . . . . . . .  466,513 Reed. C. J .• Orange, N. J .• ore separator. . . . .  . . . .  . . .  466.5U Reed, C. J .• Orange. N. J .• ore .eparator . . . . . . . . . . . .  466.515 Reily. J. P • • St. Louis. Mo . •  pencil .harpener . . . . . .  466 704 Resteln,l., J",. Phil a., Pa.t.wasbing mach .. . . . . . . . . . . . .  466
'
575 Rever, Ho • .1"'., Newark, .N. J. ,  transferring eRrS, etc 466

'
516 Riohtmannt C., Newark, N. J., twine holder. . . . . . . .  ' 

Robbins. C. P .• Calai.,Me . •  electrlo lIl<hts . . . . . . . . . .  
Roberts, I. N., NOrristown. Pa. lamp top bolder . 
Rogers. T. T A Perry. Mo.. latch . . . . . . . . . . . . . . . . . . .  : .  {66,373 Rooney. M .• '-!ulncy. Ill • •  tetber. . . . . . . . . . . . . . . . . . . . .  t66 529 
Bos., G. 8., ROche.ter, Mich., truss . . . . . . . . . . . . . . . . .  466:011 

J titutifit �mtritatt. [J ANUARY I 6, I�:2. 

t:::h
N
c: �g��n:�!;;.�::'��ftlr�nductor: : : :  =:� 

Rudd,D., Lacona, N. Y., ilnger bar . . . . . . . . . . . . • . . . . .  t66,� 
Sallsbury9 G. P . •  N. Haven, ct., paper box mach.. . 4: 
��J'e"::.�D� H�·F���ict::':"�.;:t 

b
����.��: : : : : : : :  : 

��g����ri� N::1fO:k�·C:t�r:� ���:: : : : : : : : : : : : : : :  
Schultz. L., New Yor,!, laying out cam.. . . . . . . . . . . .  768 
Scholleld. L", Grand ,,-aven, Mich., planter . . . . . . . . .  466,(31 
Seppman.�, n., South Bend, Minn •• planter . . . . . . . .  {66,627 
Sbaban, w. S"' MOline ..... lll., pUIl'p . . . . . . . . . . . . . . . . . . . .  466,375 
Shannon, J.t Hulton, ra., grained wood . . . . . . . . . . . .  466,376 
Shannon",!. Hulton. Pa., grainl!1[l wood .. . . . . . . . . . . {66,377 
Shea., G. "','J.L. 1. City, N. Y.,!-ool . . . . . . . . . . . . . . . . . . . .  t66,628 
Sheffield, w. B.

! 
Kan. City, MO., paper ct¥:. mach., 466,4aO 

Shimer. ".J .. M Iton, Pa",metal washer . . . . . . . . . . . .  {66,705 
Shortt, E. G., Cartbage, .N. Y. ,  air pump . . . . . . . . . . . .  466.432 
Shortt. E. G .  Carthage, N. Y •• valve . . . . . . . . . . . . . . . .  t66,433 
Sbortt. E. G . •  Cartbag'l.. N. Y . •  valve . . . . . . . . . . . . . . . .  466.43{ 
Silberstein18., ptsbg., ra., water conductor . . . . . . . .  466,578 
Simmons, \i". N., Santa Cruz, Uat, ironing table . . . .  466,378 
Slmond8. G. F .• Fitcbburl<. Mass .. ball bearinl< . . . . .  466.� 
Simonds, G. F., Fitchburg, Mass., ball bearing . . . . .  466,436 
Simond •• G. F . • Fitchburl<. Ma.s., ball bea.rlnl< . . . . .  466.(37 
Simonds. G. F., Fitchburg. Ma.s .• ball be .. ring . . . . .  {66,4.'18 
Simond8. G. F .. Fitchburg. M .. ss .• b .. ll bearing . . . .  466,{39 
Simonds. G. F .• FitchbllrJ<. M .. ss . • ball bearing . . . . . t66.«O 
Simonds, G. F 0 ,  Fitchburg, Mass., hardening steel. .00,441 
Simonds. G. F., Fitchburg, Mass., hardening steel 400,442 
Simond •• G. F .• Fitchburg. Mas •.• ball bearing . . . . .  466.443 
Simonds. G. F .• Fitchburg. Mass .• ball bearing . . . . .  t66.H4 
Simonds. G. F., Fitchburg, Mass., ba.ll beating. . . . . «5 
Simonds. G. F., FltchbU

�. MllSs .• ball beariDl<.. . . . 446 

�:��:::�r ); It t�r��cK. �d.P:OI����g ���r::.�: :  579 

Slocum. G. A .• New Havon. Mich .• vehicle. . . . . . . . .  • 
Smith, H. M., Somerville, Mass •• nut . . . . . . . . . . . . . . . . 466,582 
��itg: �: �:: �::g�'b?�

I
�.b�:.:a��,:::: : : : : : : : : :  �� 

Smith, R. C., Yonkers, N. Y., elevators . . . . . . . . . . . . .  466,447 

���:Ie;' C�M. HJgn��p�' �::.!li�fn�'�t'��ioo: : : : :  �:m 
Souder. J. J .• WaSh . •  D. C . •  dumping car . . . . . . . . . . .  {66,466 
Souder. J. J .• Wash .• D. C .• dumping car . . . . . . . . . . . . 466.469 
Souder, J. J't  Wash., D. C., dumping car . . . . . . . . . . . .  466,410 

����';;e�' �:·:���T; ... 'W:·'1.�;;��:'�.� : : : : : : : : : : : :  ::;:;:� 
�r�:f�"o� A�:'p��U���t: :'°I

t
.�r�om·si,utti;'8:: : : : :  �� 

���r;�c<fi' 6!W��aW��d:: Ciiiid;. carriage: : : : : : :  �:� 
Steven •• D .. Center Square. Ind .• sprinkler . . . . . . . .  {66,6.'l3 
Stockwell. L .• Atchl80n. Kaos .• bed p .. n . . . . . . . . . . . .  466.449 

�tg���. �.'X:.F*;:;:::O:d
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i
�Odie. : : : :  �:� 

Stout, J. V N Easton
" 
Pa .• damper controller . . . . • . .  466.450 

�!���e�:'D.
e
Ne��k,���

i
.� �����ng·macii: : : : : : : :  =:� 

Tatro. C. P. SPokan
"y 

Wa.h .• conduit . . . . . . . . . . . . . . .  466,471 

�:��lh;VH?d!��Ge�1<"n";:��������:::::::: :: :  : : : �t� ���;��� ·R'fch?ar::�
o
B:;�g�I�����ate:. ·.·.·.: ·.·.·.·. : :  : :  =:� 

Tharp. W. W . •  Urbana., Mo . •  cburn . . . . . . . . . . . . . . . . . .  {66,6.'16 

�g��:��k�:.�· �e
'E.:��I:�

v
li�fa�viiie: 'N: C.: {66,382 

railway switch lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466.47� 

�gg��:g�: J8?fi.�
a
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il�"o.r���··���.
ti.ta�: 'M: 466.383 

Th;����' �w�����
e
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Thury, R., Geneva, S., elec. mach . . . . . . . .  G • • • • • • • • • •  466,760 
Trask. LeO B.\..,Pontlac ... Mlch . •  book Index . . . . . . . . .  466.530 
Traux. G. E., uenver. "010 . •  ore car . . . . . . . . . . . . . . . .  466,717 
Turton"M .• d ersey City, Ohio. 011 well . . . . . . . . . . . . . .  {66,638 
Twl.t. S. A.

h
Coldwater. Mich .• flonr bin . . . . . . . . . . . .  466.706 

��
e
B�i'. w���: fit: �nug�i�:;�wi8:,· ·graiii 466,38( 

drill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  466.M4 
Van Valkenburg. E. M .• Racine. Wis .• vehicle . . . . .  t66.385 
Vao Valkenburg. E. M .• Racine. thills . . . . . . . . . . . . . .  466.386 Van Valkenbu�, E. M .• Racine. vehiCle tongue . . .  466,387 
Vantwoud ... V. C . •  Brooklyn. N. Y .• • yrinl<e . . . . . . . . .  466.687 
Vaughan. �' .• Elizabeth City. N. C .• car couplinl< . . .  466.6.�9 
Vellines. B. H. , Norfolk. Va .• separator for nuts . .  466.730 
Vernon. G. 0 . •  Albany. Oreg . •  baling pres.e . . . . . .. . 466,731 
Wagner),J. F.  Brooklyn. N. Y .• l<1'ate . . . . . . . . . . . . . . .  466.640 
W .. ldO.",<Y. E .... Manitowoc. Wis .• privy .eat .. . . . . . . . .  t66.388 
Ware. �'. B'I JSridgeton, N. J . •  sad Iron . . . . . . . . . . . . . .  466.588 
Warne. A. 1\ • • Freelanu, Obio

l
railway tie . . . . . . . . . .  466.732 

Waterhou.e C. B . •  RI.lng Ci y. Nebr., barness . . .  466.389 
Watso

� 
C. S .. Phila .• Pa . •  puzzle . . . . . . . . . . . . . . . . . .  . .  

;:��er, ·�:·8.�����p��o�:��: :::::::::::::::: ). 
Webster, W. R., Phila., Pa., riveting machlne . . . . .  466 
Wellhau.en, F. W ... Amite City. La .• plow . . . . . . . . . .  466.477 
We.tln�ous'k: G .• dr  .• Pittsburg. heating car ... . . .  466,500 

�n�:�i� �G .. ��'::.:tci'�· l!���·8g�r.;��':;::��.���I.�� ��� 
Wllli .. m

� 
G. W'

! 
B'ue Ridge. Mo., tug . . . . . . . . . . . . . .  466,478 

;:��leste�;':'� �.�9Fro���: ir:�����f' boi:: : : : : : : :  
Winkler. C .  F . •  Troy. N. Y .• pulley . . . . . . . . . . . . . . . . .  . 
Winther. C. A. G., Somerville. Mass., gauge . . . . . . . .  . 
Woelfel. C . •  Pbll .... Pa . •  cloth napping mach . . . . . .  . 
Wolf. E. Ill .• SprinJ<lleld. Ohio • •  boe horn . . . . . . . . . .  . 
Wolleus .. k..l. F . •  Chlc

�
o, electriC pusb . . . . . . . . . . .  . 

Wood. W. H., New Yor , counterbalance . . . . . . . . .  . 
Woodruff. W. N .• H .. rtford. Conn.

, 
screw mach . . .  . 

;�::�: *: i·.,'iih���'W�:a
a
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Woodward, R. E'. Chicago. Inhaler . . . . . . . . . . . . . . . . . 
WOOdwo� G. D., Brooklyn. N. Y .• cl

�
ar8 . . . . . . . .  . 

; gUg��j. A.�Atp;�t��
l
li�:, :af!iy cF�se����: : : : : :  

Yerington. R . •  Midd!evllle, Mich . •  buckle . . . . .. . .  . .  
Ig��l: Js: T&ftlM: ���k��ttz��ewark:' 'N: '  :i:,' car 

coupliDl< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {66,481 
Ztegler, J., Btebrtch. Ger., oxychinoline . . . . . . . . . . .  466,10'1' 
Ziegler, J •• Blebricb. Ger., oxychlnollne . . . . . . . . . . . {66,7� 

D ESIGNS. 
Brayton. A. P .• Jr .• San Fran . •  Cal., waterwbeel . . . . 21.286 
Fyle8. F., New York, envelope. . . . . . . . . . . . . . . .  . . . . .  21 'PI Hender80n. J. T" Cat.kll l. N. Y .• • poon . . . . . . . . . .  : : :  21:283 
Jenkin •• W. B'l.� "  & J .  Grist, Pblla . •  Pa., edging ..  21 276 
Judkins. J. B., w inchester, Ma."

j 
zitber .. . . . . . . . . . : 21'275 

Oliver, M. A .• 08wellO. N. L, bott e. . . . . . . . . . . . . .  21'279 
Olive!. M. A" Oswegg, N. Y . • bottle holder . . . . .  ' : : : :  21:280 
Roe'. J:l'. '!.:a. uma.ha, .Nebr., watch charm . . . . . . . . . . . .  21,281 
Rudl8ill" w .  W • •  Altoona, Pa.

\
8Poon. . . . . . . . . . .  21 284 

T .. tum,,'" A .... New York. bott e . . . . . . . . . . . . . . . . .  : : : : :  21'285 West. <Y. R., rltt8bUrg
j 
Pa., bottle. . . . .  . . . . . . . . . . . . .  21'278 

Wlnteringer, J. M., Al egbeny, Pa., hall rack . . . . .  : :  2t;282 

TRADE MARKS. 

AktlengeBell.chaft fur Textll-Indu.trle. vormal. 
Dollfus'Mieg & Cle., Mnlhausen, Ger., . •  ewlng 
cotton·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 �  

Aktlenge.ell.chaft fur Textll-Industrie. vormai. · 
, 

Dollfu8..Mleg & Cle., Mulhausen, Ger., t.hread . .  20,M4 
Barne8. J ''\f0ntreat Can

i! 
table relish . . . . . . . . . . . . . .  2O.M7 I�g��. �'. M:: a;.�rinea��ow��liatr· restorer:::: 

. . . . .  �,� 
Cqsta. A. R .• New Orleans, La., bitters . . . . . . . . .  : : : : : 20:548 
DleckeT'hoif, Ramoer & Co., New York, braids . . . . .  �,567 
Disborougb. W. A . • D .. Ua'!>. Tex., grea.e. . . . . . . . . 

20 537 Fottrell, J", Brooklyn, N. x ., w .. x . . . . . . . . . . . . . . . .  : : : :  2O:M9 Gempp & lJO.,)V. T .• St. Loui., Mo., .oap . . . . . . . . . . . .  20,550 Hall. W. H .• .New Yor� dentlrrlce . . . . . . . . . . . . . . . . . . . 20.502 Heaton-Penin_ , B. F. uO., Prov., R. I., buttons 20 553  
Honeoye Fall. Co.,.BnII'alo, N.Y ., minerai wat9r: : :  20:501 Knobel & Co .• H., .New Yorx. buttons . . . . . . . . . . . . . . . .  20,568 Lafayette Cq:, Derry. N. H., mineral water . . . . . . . . •  20.554 
Latham. T., "!e.w York, motn exterminators . . . . . . . .  20.569 
Latimer MedlCme Co . • Pbila . Pa . •  tablets. . . . .  20 565 
Llansamlet Tin Co. Morriston Eng . •  tin plates: : : :  20:671 
Mackenzie. J. A •• Mlnneapoli.,Mlnn.

ii
muslcal lnstr 20 5.'19 

Markendorf, M., L'ville, Ky., cough aIm . . . . . . . . . .  : 20:5.'15 
Markendorf, M., L'ville, Ky., catarrh cream. . . . .  20 556 Markendorf. M .• L'vllle. Ky .• pills . . . . . . . . . . . . . . . . .  : : : 20:507 
Martin & Co", E. Remy,,-Roulllac" F .• brandy . . . . . . . .  20.361 
Mechanical �'abrlc C., rrov . • R. I ., card clotb . .  20 538 
Myers & CO'

I 
s. F •• New Yor� wawh case • . . . .  : : : : :  20'

570 Neuss. Hess ein & Co .• New I:ork, cotton goods 20'558 Pinney, Ida 8 .• Omaha., Nebr., complexion bleach" 20'500 Pool, R. N., New York. certain named remedies 
.. 

20
'
559 Rutan & Co", C. B., New York. hats . . . . . . . . . . . . . . .  : : :  20:540 Taylor Co . •  .N. & G . •  Pblla., Pa . •  tin plate . . . . . . . .. . . . .  2O.M2 Taylor Co . •  N. & G .• Pblla., Pa .• roofing iin .. . . . . . .  20.563 Taylor Co .• N. & G", Pblla., Pa . •  tin plate . . . . . . . . . .  20.564 

Van Hagg & Co., l1' • •  Pittsburg, Pa., root beer . . . . .  20,562 

W
Weed",A. Alexi'll lll.� medicine . . . . . . . . . . . . . . . . . . . . . .  20.041 

• S. need Toy lJO., LeOmln.ter, Ma .... toy . . . . . . . .  20,566 
A printed copy of the .
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lu�}8g!rl""".:\'h�; b'tnJ'J'f;. 25 cents. In ordering please state tbe name and number of the patent desired, and 'remlt to Mnnn & Co. 361 Broadway. New York. ' 
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f';,�: golnl< li8�, prbvfded they are .Imple, at a cost of 140 each. If c"mphcated the cost will be a Uttle more. For full In.truction. addre •• Mnnn & Co., 361 Broadway New York, Other foreIgn patents may al.o be obtained, 

"lIt�1)erti.eement.e. NOW R E A D Y ! 
Inside Paa-e, each ineertion - - 7'1S cents a line A NEW AND VALUABLE BOOK, 
Back Page, each i n sertion - - - - $1.00 a liRe 
The above are charges per agate line-about eight 

words per line. Thl. notice 8how. tbe width of the line, 
and 18 .et In agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure-
��fv': !fe 
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morning to appear in tbe following week'8 I •• ue. 

A D A M A N  T WA L L P L AS T E  R 

Patent Foot Power Mach 
Complete Outfits. 

Wood or Meta.l work.ers without steam 
power. can succes!'>ful ly compete with 
the large shops. by u�ing our New 
LA HU ll S A V I N G  Machi n ery, 
latest and most improved for practical 
shop lU�e. also for Industrial Schools, 
Home Training. etc. Cat.alogue free. Sen eca F a l l s  Mfg. Co. 
695 Wa.ter Street, Seneca Fi'Jls. N. Y. 

Improved Screw Cutting 

Foot and Power. LATHES 
Drill Pre.se •• 8haper •• Band. Circular. and Scroll Saw •• 

Machi�S��¥�I������a��8aPl��t�n trial. 
SEBASTIAN LATHE COMPANY, 1 2,000 Receipts. 680 Pal/:el!' Price til •• 

44-46 Central Ave., Cincin nati, o. 

FRET SAW or 
B R A C K ET WOODS 

Pl aned Ready fo r Use. Books of Design. ar Send stamp for catalogue. 
CAB I N ET W O O DS A N D  V E N E E R S .  

THE E. D. ALBRO CO., 
E08tel"n Braneh. 200 LewlM St.,  New York, U. 8. A. 

H. T. Bartlett. lIfu'r. F. W. Honerkamp, .4SS't M",.. 
Mills, Cincinnati, Ohio. 

U .  S .  I N FALL I B L E  M ETAL P O L I S H .  I N  PA S T E . L I Q U I D D R  P O W D E R  
Invariably give. unbounded satl.factlon. Dealers and 
Agent. alway. lind tbem quick .ellers. 

C. W M .  H O F F M A N ,  M a n u '1r, 
No. 69 E. Washington Street, Indlanapoll., Indiana. 

T A C 
M A lt C H  l st to OCTO BER 1 st. 
Sales of a patented speCialty over • • • two millions. Manufactured on roy-

al¥iIinv
iiu��A'il�.'t'i AD VERT I S I N G  CO., 

C01'lHOCTON, O. 

Fine Taps, Dies, Reamers, etc. - , . 

�-bGHTN1NG- · , 
LllrhtninJr and Green River Screw Plates. Bolt Cutters,Hand and Power Drilling Machine. Punch. Ing PreBBe .... Tire Benders. Tire Upsetters, and other 

Labor Saving Tools. 
W ILEY & R U SSELL M FG, CO. , Greenfield, Mass. 

Send for Ntw Catalogue. 

HOW TO MAKE DYNAMO·ELEC'rRIC 
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sizes. The smaH machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric I htht. decompoee water rapidly. 
magnetize steel, ring a I8r�e gong, loCive powerful shocks. 
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1 6 1  and :i99. Price 10 cent. eacb. The larger ma-
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pound wound machine. Can be run for a short time by 
two or four men. Requires one horse power for COD­
tinued running. Best, engravinas of dynamo ever pro­
duced. Detai ls of every part filhown. Windin� of arma­
ture and field magnet plainly illustrated. Any intel­
Ita-ent person with the aid of these drawinJZ8 and instruc­
tioDs may make useful. durable. and effective machines. 
Cont .. ined in SUPPJ,EMENT 600. Price 10 cent •. M U N N  & CO •• PUBLISHERS. 361 Broadway. New York. 

Cont .. lned in SCIENTI FIC AMERICAN SUPPLEMENT • •  ent If'u 01 chargt to any addre'8. 
MUM" &; CO., 361 BrDadway, New York. 

BRICK, TERRA COTTA 
� TI LE M A C H I N E R Y  

CAPAC ITY 10,000 to 100,000 Per Day. 
.. PULL FACTORY 

oun·ITS. 

BEND FOB CATALOGUE., Cuttlnc Tab1es, Pur MIlII, may Crushers, Dry Pans. He-Presse .. WIDdlnc Drums. Dump Cars, llryiDg Carl, Transrer Cars TurD Tablet. Elevators, Screens, Sharting, Pulleys, Belting, 'Etc. TH E FREY, S H E C K L E R  CO. BUCYRUS.O, 

This splendid work conbins a careful compila­
tion of the most useful Receipts and Replies gIven 
in the Notes and Queries of correspondents as pub­
lisbed in the Sci e n tific Am erican during tbe 
past fifty years ; together with many valuable and 
Important additions. 

Over Twelve 'J'housand selected rt'ceipts 
are bere collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem­
ists and workers In all parts of the world ; the in­
formation given being of the highest value, ar­
ranged and COl\densed in concise form convenient 
for ready use. 

A lmost every inquiry tbat can be thougbt of, 
relating to formullB used in tbe various manufac­
turing Industries, will here be found answered. 

Instructions for working many different pro­
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the bead of Paper we have nearly 250 re­
ceipts, embracing how to make papier mach,, ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper. parcbment paper, 
colored papers. razor strop paper. paper for doing 
up cutlery. silverware ; bow to make luminous 
paper, photograph papers. etc. 

Under tbe head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminuus inks, invisi­
ble inks, gold. silver and bronze inks. white inkS

l
' 

directions for removal of j ks ; res.oration 0 
faded inks, etc. 

Under the bead of Alloys over 700 receipts are 
given. covering a vast amount of valuable infor­
mation. 

Of Cements we have BOme 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
comJ?lete process is described in such clear and ex­
pliCIt terms that any Intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me­
tallurgy, 125 receipts ; Bronzing, 127 receipts ; Pho­
tography and MicroSCOllY are represented by 600 
receipts. 

Under the head of Etching tbere are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnisll over 
800 receipts, and include everything worth know­
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
tbe removal of spots and stains from all sorts 
of objects and materials, bleaching of fubrics, 
cleaning furniture, clothing, glass, leather, metals, 
and tbe restoration and preservation of all kinds 
of objects and materials. 

In 90smetics and Perfumery some 500 receipts 
are gIven. 

Soaps have nearly 800 receipts. 
Those who are engaged in any brancb of industry 

probably will find in this book mucb that is of 
practical value in tbeir respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles. will find in it hundreds of most 
excellent suggestions. 

MUNN &. CO., Publishers, 
SOIENTITIO AMERIOAN OFFICE, 

361 Broadway, N ew York. 

A<?O��NIS � 
$100 PER .MONTH � Selling the ...... 
Itis &. combination Bin , Slfter,Pan and Scoop. 
Holds a full sa.ck of flour and sifts it the ftnest 
f.���I�:::'d �;::r:'-=�s�;!::�:t..'::J':!t,�lb; JiDlUUN . RUTLER. 28-28 W. Lab St. B 180 Chl_, -----------------------------

tieing medium cannot be overestimated. Its circu1ation 
I. many times greater tban that of any 8imilar journal 
now published. It goes into all tbe States and Territo­
rle •• and I. read In all the principal IIbrarie. and reading 
rooms of the wor1d. A business man wants something 
more than to see his advertisement in a. printed news ... 
paper. He wants clrculatioD. This he has when he ad .. 
verti.es In the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute Borne 
other paper for the SCIENTIFIC AMERICAN. when se­
lecting a ll.t of publications In wblch you decide It Is for 
your Interest to advertise. Thl. Is frequently done for 
the reason that the agent get. a larger commi •• lon (rom 
the papers havlnl< a small circulation than i. allowed on 
the SCIENTIFIC AMERICAN. 

For rates .ee top of IIrst column of thi8 palle or ad-
dre8II M U N N  &; CO., l"ublishers, 

361 Broadway. N ew York. 

© 1892 SCIENTIFIC AMERICAN, INC.
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Fmmded by Mathew Carll'll, 1785. 

H E N R Y  C A R E Y  B A I R D  &. CO. 
lndnstrial PDbll8hers, Booksellers, and Importers, 

SJ II Wal n U l  Sl .• I' hiladelphla, l'a • •  U. S. A .  
pr-Our new and Revised Catalo�ue o f  Practical and 

SCientific Book8. 86 pages, Svo, and our other Catalogues 
and Circu lars. the whole covering every branch of Sci­
ence appl ied to the Arts. sent free and free of pOBt�e 
to any one in any part of the world who win furnish his 
"address. 

H A R P E R'S 

PERIODICALS 
$4.00 

4.00 
4.00 

After bei ng on the M a rket F ive Yea rs 
The " A  e M  E "  Sti l l  Leads l 

Sizes One. Two. Three, and Four Horse Power. Arran�ed for either NATURAL GAS 
or Kerosene on ft

�:n�
8 
f�

d
���:io:U� �f;r�i��fa:aCrtfc����e��n 

p�����nt of the oil fire. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 1;�!I!�� HARRISON CONVEYOR ! 
C Ha!:ffing Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

ct���. 1 BORDEN, SELLECK & CO" { ��'�':,r8. } Chicago, ilL 
���-

STE EL TYP E  FOR TYP EWR ITE RS LEARN WATCHMAKING ���'��:;���?o��; 
StenCils. Steel Stamps. Rubber and 

Metal 'llype Wheels, Dies. etc. 
IH odtOI n n d  Exp�ri m ell tal Work 
Smal l Machinery. Novelties, etc .. man­

ufactured by speCial contract. 
New York SlencilWks. 100 Nassau St., N.Y 

A R T E S I A N  HARPER'S MAGAZI N E, One Year 

HARPER'S WEEKLY, One Year -

HAR PER'S BAZAR, One Year -

HARPER'S YOU NG PEOPLE, One Year - 2.00 OIL ' WELL SUPPLY CO. 

Wells, 011 and Gas Wells, drilled 
by contract to any depth. from 50 
to 3000 feet. We also manufac­
ture and furnish everything re­
quired to drill and complete 
same. Portable Horse Power 
��hfn��

n
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� Postage free to all SUbscl'ibel's in the 
United States, Canada, and Mexico. 

The volumes of the WEEKLY and BA­
ZAR begin with the first numbers for 
January, the volumes of th e YOUNG 
PEOPLE with the first number for No· 
vember, and the volumes of the MAGA­
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Subscriptions. Subscriptions sent 
d i rect to the publ ish ers should be accom­
pan ied by Post Office Money Order or 
Draft. When no time is specified, sub­
scriptions will begin with the current 
Nuwber. 

Address 

HARPER & BROTH ERS, 

"• 
&: 9!b WATER STREET. 

.P l l tsbn r g h .  "'a . •  
�I aDufactnrers of  everytnioJZ needed for 
.A:Et..'Z':E&Z __ 1V �:JiJLL_ 
for ei t her Gas, Oil, 'Vater. or Mineral 

Tests. Boilers. Engines, Pipe, 
Cordage. Drilling Too)s, etc .. 
Il lustrated ca!aio2'ue, price 
lists and discount sheets 

on request. 

T H E  PENNA.  DIAMO N D  DRILL & MFG.  CO. 
B I R D S B O R O ,  l'A . . Builders of High Class 
Steam Engines. Diamond Drills, Power and Hand 
Cranes, and General Machinery .. 

Motors & Dynamos, 
FOR ALL COMMERCIAL USES. 

SpeCial Reversibl .. Elevator 
Motors, Automatic !fotors jar 

Church Organs, ELECTRICAL 
ApPLIANCES. 

Keystone Electric (! O . ,  
14th and State Sts., Erie, Penn 

SEID for our list of 1 9 Cata-
101{8 of Music and 

. Musical Intltl"umen ts. W. STORY. 26 Central St .. Boston. Mass 

FOR SALE _$1i,000 will purchase a small 
• Hardware Business. protected by !';.� �r�':.!:'·R�':;�� ��:�\i

n
�;,�'::;;

h
l�'s-:��:�f 

stock and $2,000 worth of pattems; rent less than $200 a 
��; o:�7t� ���

t
y :::ie���U��' B:c��t;�Yf d:8�¥��: 

�Iu8t be sold, owner going West on other business. 
Address, 

J. P. C . ,  Box 98, Kensing,on,  Conn. 

Write us stating exactly what Is 
required and send for illustraf.... 
:d 8tt'IWi1h A�8I-

e
i!h CO� STREET, NEW YORK. 

� BO�'t��Ord �t��o!on�s�
KS , 

�HEA DQUAR:I'ERS FOR GEARS. 

TRADES UNIONS, THE TENDENCY 
of.-By Herbert Spencer. An able paper, pointiDIl out 
the .JQ reat difficulties of deal ing with complex BOCIal 
question8. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, No. �O t .  Price 10 cents. To be had at th is 
office and from al l newtldealert-l. 

PURE  TEM PERED COPP E R  T H E S Af E ST M O ST O U RABlE & EC O N O M I G A L  M ETAL EV ER OfFERED FOR  V A­
R I O  U S M E C H A N I C A L  U S E S  H I G H  E S T  ANTI-FR I CT I O N A L  Q UAlITI E.S I N D I S P EN S I  

BLE  F OR  ElU,TR ICAL  W O R K . £. U R E K A TEMPE.REO C O PPER C O .  N O RTH EA�T P A  

E L E C T R I C P OW E R  A P P A R A T U S, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 

45 
CK a, ORE BREAKER 

Capacity up to 200 tons per hour. 
Has prod\lced more ballast. road 

metal, and broken more ore than 
all other Breake 8 combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
CATES I R ON W O R KS, 

aO C S o .  C l i n ton St.,  Chicago 
215 Franklin St .. Boston. Mass. 

CHUCKS 
Catalogue No. 12. Just Issued 
with over 40 new illustrations 

The Cushman C�uct'
n
��:�

e
iI!:::;�, Conn. 

CLA.:Fl.�'B 
WOOL WASHERS, 

WARP DYEING A N I) S I Z I N H  M A C H I N ES. 
PATENT RU B B ER C O V ERED ,oo;Q U EEZ E 

ROI, LS, 
POWER WRI�GERS FO R H O SIERY A lS D  

Y A R N  D Y EI l'i G, D RYING A N D  VENTI LATI l'i G  FA NS, 
WUO L A N D  C O T 'I' U N  D R Y ERS, Etc. 

Catalogues free. C EO. P. C L A R K  
Box L. W l n d 80r Locks, Conn. 

A B.A.R.G-.A.IN'. 
A PLANT fOR MANUFACTUR ING  

RAD iATORS AND BO I LERS .  
Two story brick building. over 300 feet long, with am

�
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patterns, etc. ; ready to start up at once. Will be sold 
at about half price. Address 

T. C. KERR ICK, Bloomington, I I I . 
M A R l  N E ENGINEERING. -BY A. 
Blechynden. A brief review of the pro�ress of marine 
engineering durtoll the last decade. }4 orced draught. 
boilers. piston valves. valve /lear, crank shaft�. centri­
fugal pumps, steam pipes, fresh-water heating. screw 
propellers, twin screws. Contained in SCIENTIFIC A !\IE­
RICAN SUPPLEMENT. No •. 820 and 821 . Price 10 
cents each. To be had at this office and from all news­
dealers. 

"CARFIELD" 
Locomotive Injector, 

A utomatic Injector, 
Double Jet Injector 

and Ejector. 

N EW YORK. SAFE, SURE, RELIABLE. Donble 
Jet SEND FOR CATALOG U�S. Injector. ESTIMA TES FUR N I S H E D .  

Best Boller Feeders known 
for Hot or Cold water Lifting 
or taking water under pres­

sure. or Semd [or Price List. 
Th e Garfield Jl1Jector Co.�Mfs_ 
P. O. Box 69, WADSWORTH, UHIO. '[,lVE D R A U G H T S M E N 

S E N D  fOf\ CATALOG U E Of B E S T  D EV I C E S  O U "  
B E  S AW Y E R  ATH O L  MASS 

THE MODE RN ICE Y A C H T. - BY 
Gp,o. W. Polk . . }. new and valuable paper. contaIning 
full practical directions and specifications for tbe con­
strl1<:tioD of the fastest and l.Iest kinds of Ice Yachts of 
the latest, most approved forms. lIIustraled with en­
gravings drawn to Bcale. showing toe form, position, 
and arrangement of all the parts. Contained In SCI EN­
TIFIC  AM EUICA:-J 8UPPLEMI<:NT. No. 624-. Price 10 
ceuts. To be had at this otnce and of all newsdealers. 

WEST PULLMAN .  
(� MILE )'ROM PULLMAN.) 

TIle Ideal Manulacturing and Residence District 
IN CHICAGO. 

Factory Sites and Residence Lots. 
Elevation 40 Feet Above the Lake. 

IIinois Central Railroad Suburban Senlee. 

CBlCAGO FREIGHT RATES TO ALL POINTS 
IN THE UNITED STATES. 

PERFECT SEWERAGE. CITY WATER. 
LOCA TED in the heart of the Great caIumet 

Manufacturing District 
FIFTEEN MINUTES' RIDE from World'S Fair 

Grounds. 

ELECTRIC ROAD under construction, reaching 
all parts of city. 

A Limited Number o f  Shares 
Are olfered for sale at par, which shares are 
received in payment for lots at any time. 

Buy lots now and secure the certain ado 
'Vance next year. 

Send for Circulars, Maps. etc. Address 

WEST PUlJJIU WD A.SSOCIATION, 
103 Dearborn Street, Chicago. 

Useful Books! 

T H O M SO N - H O U ST O N  M OT O R  CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. i�� P O R T E R  I P O R T E R M FG C O L I M I T E D � �;: . '  A U  r ( J M A , I C  E N G I N E  B U I L O - R S  - - S Y R A C U S E  N Y -

( f!! � --.....!�\ - ;p , C E N T E. R  C RA N K )  A l SC., C F  A '  ... T OMAT I C ,A, N O P l A I N S L i O E  VALV E  E N G I N E s  \� __ � c� ( " il N O M Y  PE.R F E. t T  R E � U l AT I O N  o f  S P E E D  (QN STF< IJCTO R S  G F  T�NKS STA t.J C  P I P E  Bf'l l l ERS AND STONE R lj "' H E R S  ----- A B S E NC E OF ALL P A R T S  S 
�� � E Q U  I R  N "  F R E Q '  .... E N T  A T T E N T I O N  SPE C i f i C AT I O N S  S O L I C I T E D  - �  � E S T I M AT E.S G I  v E N  

MUSICAL INSTRUMENTS, T H E  I R 
Construction and Capabilities.-By A. J. Hipkins, }i'.8.A. 
An interesting series of lectures. Contained in RCIEN­
TIFIC AMERICAN SUPPLEMENT, Nos. 818, 819. and 820. Price 10 cents each. To be had at this ofllce and 
from all new!:Idealers. 

$ 1  0 0 0 to $5 0 0 0 R:\',l'���
t
pr� 

• • fttable b u s i ­
ness. Magic Lanterns and Views of popular 8ub­
jects. Catalogues on application. Part 1 Optical, 2 
Mathematicak, 3 Meteorolof,{ical, 4 M�ic IJanterns, etc. L. M�NAS",E. �� Madison Street. Chicago, Ill.  

VOLNEY l"I • .  IW ASON & CU., 
FRICTION PULLEYS CLUTCHES an� ELEVATORS 

I'ltO V I D IU'W E. R. I. 

VELOCITY OF ICE BOATS . A COL-
lection of interesting letters to the editor of the SC IEN­
TIFIC AMERICAN on the question of the speed of ice 
boats, demoDstratin� how and wby it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diHgrams. Contained in MCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this omce and from all newsdealers. 

STEVENS P�TENT IDEAL 
COJIIBINED DIVIDER a:. tALIPES 
NO. 6!1. Price, per set, all nickeled . . $4,.OO 

Packed tor transmission by IIIlUI. 

II�
a
��3�d�a,§��f�r'ffi�����':i 

Calipers, and Fine Machinists' Tools. or mustrated catalogue free w au. 
J. !!ITEVEfiS ARMS &: TOOL CO. 
P. O. Bo� 280, Chicopee Fali8, Mass. 

GYMNASTICS FOR GIRLS -AN IN-
teresting account of the course of instruction �ven 
at the Berkeley Athletic Club for Ladies. With 18 1i1us­
tratlons. Cuntalned In SCIENTIFIC AMERICAN SUPPLE­
ME"T, No. 71i3.  Price 10 cents. To be had at this 
otnce and from all newsdealers. 

Van Duzen',. Pat. l.ool'e Pulley Oller 

HAS 
Highest Indorsements. 
Enviable Reputation, 
Scientific Pedigree. 

A two years' test by conservative 
manufactun:':"8 of national reputa· 
tion .. �!� shown it to be the orily-p€::" .. 
�
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for our U Clttalo�ue NUmber 55." 
VAN DUZEN & 'rIFT, Cincinnati, O 

Hatch Chickens by Steam. 
I M PROVED EXCELSIOR INCUBATOR e:Willdolt. Thouaandsin suocessful oper­

ation. Simple�Perfect a"d Self-Regulating. 
Lowest-pncea fi1'!!t..class Hatcher made. 

.... Guaranteed to hatch & larger percentage 
" " __ ..a of fertil� �gs at less cost than any other. DUN 60. � m .... O&� GJ:o. Jf. �T�HL,qlliP"1.11l. 

DEVELOPMENT OF A M E R I C A N  
Blast Furnaces. wltb speCial reference to large Yields.­By James Gayley. A deSCription of some of the princl. 
psl blast furnaces in the United States. showing the 
changes in .iesign and pract.ice by me:ms of which cx-
��d��
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AMERICAN SUPPL"" I" NT, No. 7 7 6 .  Price 10 cents. To 
be bad at this otnce and from all newsdealers. 

The Dingee &Conard Co's 

ROSES 
Are on Their Own Roots. and Thrive 

where Others Fail. 
We are (and have been for years) the largest Rose growers in America. Mail trade is our great specialty. Wherever the mail goes the Dingee & Conard Roses are at home: Manufacturers. AgrIculturists. Chemists. Engineers. Me­

chanics. Builder •• men of leisure. and profe.sional I 19E . HOUS E AND REFRIGERATOR. 
men, of all classes. need good books in the line of ptrectlOJ1s and DimenSIOns for Con8tru�tion, W.ith one 
their respective cal lings. Our post office department �1��:��l�
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Our NEW GUIDE ror 18g2 is now ready. 
" Better and handsomer than ever. It describes up­wards of 2,000 Roses, Bulbs, Hardy Plants and Seeds ; offers many Exclusive Novelties and points the way to Success with flowers. Free o� request. permits the transmission of books through the maile out the year at a t emperature of from 340 t�'16·. Con-

at very smaH cost. A comprehensive catalo�ue of iai
n
6� ��ic�

C
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�t:t t�Y:�Ai�::�J'fr�� useful books by ditferent authors. on more than fifty all newsdealers. 

different subjects. has recently been published for 

"TH E D I N G E E  6. CO N A R D  CO. lOSe Grt1Wers and Seedsmen, WEST GROVE, PA. 
tree Circulation at the office of this paper. Subject.s 
claasi6ed with names of author. Persons desiring 
a copy. have only to ask for it, and it will be mailed 
to them. Address. 
D'lVNfi & (;0 •• 361 Broadway. New York. CllULO 'D 7 APO N � �  'o C'E LLLtLO IDu LARCQUERS 4 1  B A R C L AY ST. L:... N E W  Y O R K\- - "' N O  VA R N I S H E S F O R  M E ' A L ANO W O C D  G U M  L A C QY E R S  - B R I L L I A N T A N D  D E A D B L A C K  S - S H E L L A C S & C  

, --- S ,:) L ::.  '--- ---' E :'--J ::. E E  - ... - - - :::. _ � L- _ _ __ =- :- �-.. :: � r=' A "' V  

Machinists' Tools of eve,y description, 
drop forged from bar steel, 

correct in design and unequaled in finish. 

THE B ILLI NGS & SPENf;ER COM PANY, 
HARTFORD, CONN. 

ELEOTRIC PO W ER TRANSMISSION 
i�e!!�i:t����I�����'�f

B
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fhe applicatio" of electrIcal aPJn�Th-!:-US tu , 1l1i n �  pro .. 
('esses, With sow�uractical suggestions and Rtuteruents 
from th08e woo have had personHl experience in the 
operations of such apparatus. W ith 2 illustrations. C-on­
tained in SCU;NTIFIC AMERICAN SUPPLEMENT, No. 783. Price 10 cents. To be had at tbis otnce and from 
all newsdeal ers. 

PE LTON WAT E R  MOTO R .  

�-"cll!! __ �� The Best Foundation for Plaster �_ � of any kind at same money. 
uu..!: Combines strength, warmth, dryness, deajeni'n(J, slow burning construction. /!Iro 

cracked 1Vall.$. Nsi1s driven anywhere. 
H. W. Jenkinsl Williamsport, Pa. 

Ea.atern Agency of the Byrkit-Hall Sheathing Lath ("0 

DRY AlR REFRIGERATING MACHINE. 
Description of Hall's Improved horizontal dr

t 
air refrlg_ 
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tions per minute, and capable of reducing the tempera.. 
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diagrams illustrative of its performance. �ntatned in 
SCIENTIFIC AMERIOAN SUPPLEMENT. No. �8!S. Price 10 cents. fo be had � this Office and from alI new&­
dealers. 

G E N E'R A L �"Q E X P E R I M E NTA L M ACH I N E  WO R K . BEST FAC I L I T I E S  IN C H I C A G O  
N ATI ONAL  MACH I N E  WORKS 35  S·  CANAL S T  CH I CAGO I L L  

© 1892 SCIENTIFIC AMERICAN, INC.



'!lI(lIvedisements. 
Inllide Pall'e, each insertion - - 7 :i  cents a l i n e  
Back Pall'e, e a c h  i�sertion - - - - $ 1 . 0 0  a l i n e  

The above are charges per agate Une - about eight 
words per line. This notice shows the width of the line, 
and Is set In agate type. Engravings may head adver­
tisements at the same rate per agate Une, by measme­
ment. as the letter press. Advertisements must he 
;:�T� t�t 

a��cr�i�::e ��foe
wi':l: =k':18iu��8day 

S T A R  H A C K S A W S .  
All who use Star Hack Saws in hand frames know ��:!�edal�e

·lea�f'iI��d�tMg.,w�1 ¥'.;';e�al�"a��I�� $2;).  It cuts up to five inch ..... In many shops It saves 

�:vc.?:�aW t2f: s�trs"iy.
They are fast coming Into use, and 

M I L L E R S  FALLS C O . ,  9 3  REA D E  STREET, NEW YORK. 

THE AMERI�AN ULL TELErH�NE �� I 
95 M I LK ST . ,  BOST O N ,  M ASS . 

This Company owns the Letters Pateut 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
Individual user of telephones not furnish· 
ed by it or i ts l icensees responsible for such 
un lawful use. and all the consequencee 
thereof, and liable to suit tht'refor. 

SMOKELESS GUNPOWDER.-AN IN-
teresting article by Hudson Maxim on the manufacture 
and use of smokeless gllnpowder. Iliving a t-ketch of its 
hiRtory and the methods of producill2' it. Contained in 
SCIE"TIFIC AMIORICAN SUPPLEMENT. No. 8�1 . Price 
10 cents. To be had at this office and from a\l newI­
dealers, 

COAL TAR OR ANILINE DYES -A 
l ist of the principal coal tar dyes OOOlll ring in com merce, 
with their reactions. C ontained in ScIENTIFIC AMERI­
CA N SUPPf,EMENT, No. 801. Price 10 cents. To be had 
at this office a.nd from all newsdealers. 

:00 U 8EE� FO�:m::E'l. 'l 
We can supply It with the 

Motor of the 19th Centnry l�l!���I�Cost affot� ��e"�e'i,r':ne'iiour to 
each indicated horse power. 
'" In 1vorth, nnt size, '1ny l,alue lies." 
What others think of me Is stated 

In catalogue. -
Lock Box 8. "'te r l in", I I I .  

CHARTER GAS ENGINE CO,  I SMALL ELEC TRIC MOTOR FOR AM 
ateurs.-By C. D. Parkhurst. Description in d etJP.1 "'!-""ii", 
&mall anrl easily ma.de mo ,r powerf�to drive waIve inch brass �e8.-g00d-breeze. 
Wi  b J5  fl �Ires (t... a :--caJe. Containf'd in SCIEN-

��. \.�'be
I
g�.i af:hr:�Ji�:�;d f�gm'?;l;lew;.f��re�� 

CUMMERs DRYER:PULVERlZER&GALGINER. 
C L A-Y F R O M  B A N K . D R I E D  " S CTS  P E R  T O N A L S  0 V E R Y  

W E T  8< P A S T Y M A T E R I A L S .- PH O S P HAT E R O C K .  G Y P S U M  & G  C A LC I N E D  B Y N E V. ,; H E A P F R o c E s s . PU LV ER I Z E R  F O R  
F I N E G R I N C I N G  O F  P A ! N T S , P H O S P H AT E  F D C K 

C E M E N T S  " C . - L A R G E  C A P A C I T Y  , V E R Y  D 'J R A 8 L E  ' S EPA R ATO R -H A N D L E S  T O  8 0 M E S H & F l N E R  I O Ta 2 0  
T O N S  P E R  H O U  R W I T H  1 - H . P. 

M A N F c . r O R U . $ , E X C LU $ l V E LY BY 

I 
S O L D  E X C L 'J S I V E LY B Y  

FRO NT i l R i R O NWOp,KS . : " , , ;, M I  o .  F D.Cu MM E R  " SON D E T R O I T . M ' O H  

�,!X.!t�dI!J AMERICAN, continue to examine improve­
ments, and to act as Solicitors, of Patents 
for Inventors. 

In this line of business they have had forly-jlve years' ta;perience, and now have unequaled ,facilities for the 
preparation of Patent Drawings, Specifications, and the �:=:��� A.8fdi��� fg�!���:.

s �e���.
U��� �g�s

ali'� a��'l.�,«t.!��l7'e'f.:�e".� fss�;ri=i�s?°f.id 
Report. on Infringements of Patents. All business in­
trusted to them Is done with special care and prompt­
ness, on very reasonable terms. 

A paIDl.hlet. aent free of chrle, on application. con-='ite::1! ����g��nCO".!'ci'e�i�teE!t�� ��;y�l<y,rt� 
Designs, Patents) Appeals, Reissues, Infrlngementsl 
ASSignments, Rejected Cases. Hints on the sale 01 
Patents, etc. 
te:e e:�s��:o:r�O{�:a�:i aa�::l':��g! ��r:�rr� 
Patents in all tbe principal countries of the world. 

MUNN & C O . ,  Solicitors of Patent .. , 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
cific Building • •  ear 7th Street, Wasbllllrton, D. C. 

I citut ific !mtricau. 
The $ 1 0.00 Kodak. 

This new camera with latest improvements makes 24 snap 

shot or indoor pictures 3t x 4 i nches without reloading. 

Beautiful fi nish. Splendid workmanship. 

Deve/IJping and Printing Outfit, $ 1 .5°, 

Complete I l lustrated 

enables you to " do the 

guide to photography with each kodak outfit 

rest " yourself. 

Send for circulars. THE EASTMAN COMPANY, . 

The Sebastian-May Co. 
Improved Screw Cutting 

�:�e�·LATHES 
:?ri�l t�e��r:i!f����d D1!!:�R��:' 
Outfits. Lathes on trial. Cata­
lOli{ues mailed on applica[ion. 
16:i to 1 6 7  H i llhland Ave., 

SID N E Y, OHIO. 

Frn- Electrical and Ex­perimental Work. 
Gunsmiths d; '1'001 

_��u;;;iii':-�� Frn- General 
Shop Wrn-k. 

High Grade Tools ; 
el¥:nt In design, su-

���� 1;;'����:itlg:;"lIty 
e ��!I����S�'t:� 

cheapest. Sena for catalo{1'Ute ana prices. 
BARNES CO., 1999 Ruby St •• Rockford, lll. 

ROCHESTER, N. Y. 

" Improvement the order of the age." 

THE SMITH PREM IER TYPEWRITER 

Important Improvements. 
All the Essential Features greatly perfected. 

The Most Dnrable in Alil(llment. 
Easiest Rnnninl< and Most Silent. 

All t1'P6 cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewnter Co , Syracuse, N, Y . . U. S. A. � Send for Catalogue. 

COMPf8METER 
FilfUres arg and all kinds of ex-
�!,J'�:soo pe� �:t

t �� tPJ;e.
keh:'� 

8ures accuracy, and relieves aU 
mental strain. Why don't you 
get one ? 

Send for circular. 
FELT & TARRANT JrlFG, 00. 

62-66 Illinois St., Ohioago. 

BREEDS OF DOGS. -BY P. MEGNIN. 

�ir�v�:w
d�� t�����e���� �����8 t)�f 

t��g�rt':r��a�7 er:ci� 
variety. W ith 11 i l lustrations. Contained in SCfENTIFIC 
AMERICAN SUPPI,EMENT. Nos. 803 and 808. Price 
10 cento. To be had at this office and from all news­
dealers. 

El:I:>IBC>Nr 
C E N E R A L  E L E CT R I C  co. 

IIICANDESCENT AND ARC LICHT PLANTS . 
Stationary and Railway Motors.-Lamps.-Uables.-Safety Devices. 

D I STRICT OFFICES. 
Canadian . . . . . . EdIson BnildiIljl 77 Bay St , Toronto, Can. I Pacific Coa.t . . Edison B'ldlng, 112 Bush St. S_ Fran.,  Cal. 
Central _ . . . . . . . . . . . . . . . _ .  173 & 1t5 Adams S\ Chl"""� 111. Pacific Nm thwest . . .  Flelscbner BUilding, Portland, Ore. �:��gi8iid::::.�.����� .�.�.�i2fb�i�og� ,

S
BO:�:' M�!: :g��6e�(��.���.

i� .. . ' 
. •  : : . '��8g�Yd

B��B���g�X�1"a*:ta���: 
�:'�:;!"an

anNci:u��. ��.��� .�e������ •. : : :  : :  : : : : :  : :.34' victoria ' Stre�f,
ls$.rn

es�:!l�!�j., 
Blg�o��rr.{y .�£gj.:'��: 

ELECTRO VAPOR ENGI NE. 
GAS OR GASOLINE FOR  FUEL. 

N O  BOIl.ER. NO FIRE. NO DANGER. 
NO ENGINEER. 

EnjrIne operated by spark 
from small battery. 

Yon turn the �witch, 
Enwin e  does the I'est. 

Rel<aD Vapor Stationary 
Engines, 1 to 12 H. P. 
gI:::'S350 ';��'b:'�U:Ji�� � 
,]"clty. 

---MANUFACTURED BY 

T H O M A S KA N E  &. CO. , 
C H I CACO, I LL. 

lW"Sena stamp for catalogue .. V." 

THE REMINGTON 

STANDARD 

I s  to-day,as it 
has ever been 
t h e  leading 
Typewriter. 

TYPEWRITER 

GA S EOUS ILLUMINANTS -A VAL-
uable and elaborate paper on tbe manufacture of gas, 
�::t:n���h

e:i�e::�VI�f
tt�e�w 

���:T��.s� 'r:��=-
TIFIC AMERICAN SUPPLEMENTS, !'ft;.. 79�, 7 93 , 
794, and 7 9 il .  Price 10 cents e!16h, or 40 cents for tbe 
series. To be had at this (!!!!",,-and from all newsdealers. 

AN DUZEN'S �t:; PUMP 
P U M PS A N Y  K I N D  O F  L I Q U I D . 

Does not clog, freeze or get out of order. 
Always ready. All brass. Every PUInP 

Guaranteed. 10 sizes. Capacity 
100 �o 10,000 galloD8 per 

hour. Prices 17 and upwards. 
For full information write to 

DUZEN &. TIFT CO. 

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. 

T .. sted to 100 lb. pressure. Send for !,ists. 
B A RROWS . S A VERY CO .. 

S.  Front & Reed Street • .  Philadelphia. Pa. 

MANUFAC T U RE AND USE OF PLAS-
ter of Paris.-An Interestinl< paper, giving full particu­
lars of the manufacture of this material. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 7 9 4 .  Price 
10 cents. To be had at this office and from all news­
dealers. 

LJ ANUARY 1 6, 18<)2. 

ENelNES, 
1-3to100horaepower 

Canbe uaed  Incltle. 
or In country Inde­

pendent of .. as works 
or gas machines. 
No Boil er. 

No Danll'er. 33,000 SOLD. N o  Ellpneer. 
OTTO GAB ENGINE WORKS. FHlLADELFIlIA. 

I3 A L L  A U T O M AT I C  £ 
rvl A O E O N L y  C U T O F F  E N G I N  

B Y  £ N G I N E  C o  'T' H E  B A L. L.  E R I E  F A . 

ESTA BI,ISBED 184-6. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Y ear, Includinl!' Postall'e. 
Weekly-:i� N u mbers a Year. 

This widely circ u l ate.1 and splendidly Illustrated 
paper Is published weekly. Every nmnber contalll8 six_ 
teen pages of useful Information and a lal'll'e nmnher of 
orl¢nal engravlnl!'s of new Inventions and discoveries, 
representing Engineerinll Works. Steam Machtnery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, ElectricIty, Tele!(l'apby. Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural Hilltory, 
etc. Complete list of patents eacb week. 

Terms of Subscri ption .-One copy of the SCIIIIf­
TIFIC AMERfCAN will be sent for one year-1i2 nmnhers­
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three doll aI'S by the 
publisher. ; six months, 11.50; three montbs. ,un 

C l u bs.-Speclal rates for several names, and to POIIt 
Masters. Write for particulars; 

The safest way to remIt Is by Postal Ordlll', Draft, or 
Express Money Order. Money carefully pl"- IIltllde 
of envelopes. securely sealed, and correctly addreMecl, 
seldom goes astray. but Is at tbe sender's rlsl<. AddreM 
all letters and make all orders. drafts, etc., payable to 

M U N N  & C O . ,  361 Broadway, N ew Y .rk. 
---0----

T H E  

�mtdtau Juppttmm 
Tbls Is a separate and distinct publication from TBIi 

8OIP<l:II'IC AlIIIOJol.UJ.A� llut � """""� .... wtdl Jn lise, 
every nmnber contalnlnl< sixteen large plfgee ruJl Of _ 
gravings. many of whIch are taken from foreIgn papers 
and accompanied wltb translated deecrlJ>tlonl. 'rBIi 
SCIENTIFIC AMERICAN SUPPLElIllNT II published weell:­
Iy. and Includes a very wide range of _tents. It _ 
senla the most recent pape ... by eminent writers In all 
tbe principal departments of Selenoe and tbe Ueetul 
Arts, embraclnl< Blolol<Y, Geology, MlneralO«')', NatWIII 
History, GeOllI'aphy. ArchreolOl{Y. Astronomy Chaml .. 
try, ElectricIty, Light, Heat, Mecbanlcal En¢neerlJlil. 
Steam and Railway En¢neerlng, Mining. Ship Bui� 
Marine Engineering, Pbotography, TechnolO«')'. MMnl­
facturlnl< Industries. SanItary BnIrIneerlng, AgrlCIIItIire, 
Bortlculture, Domestic Econo,"y, Biography, MecIIeIne, 
etc. A vast amount of fresb and valuable 1�0Il 
obtainable In no other publication. 

The most important Engineerino Works, Meebanlan .. 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for tbe United States and 
Canada, t/i.00 a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both maned 
for one year for '7.00. Single copies, to cents. Addrea and 
remit by postal order, express money order, or cheel<, 

M U N N  & C O ,., 361 Broadway, New York, 
Publlsbers SClENTII'IC AMERICAN. 

---0---

�uitding Qtditwn. 

THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 
BurLDERS' EDITION Is Issued montbly, 12.50 a year. 
Sin/rle copies, 25 cents. Forty lar�e quarto pagea, ,,,,uaJ 
to about two hundred ordinary book pages : for.lalr a 
large and splendid Magazine of Architecture, rlehlT 
adorned with elegant pUlles in CQlors. and with other line 
engravlIljls ; illustrating the most interesting ex_lea 
of modem architectural construction and allied subjects, 

A special feature Is tbe presentation In eacb numher 
of a variety of the latest and best plans for private resI­
dences. city and country, Including those of very mod­
erate cost as well as the more expensive. Drawlnlll In 
perspective 'and In color are given, tOl<ether wltb. full 
Plans. Specifications, Sheela Of Details, Estimates, etc. 

Tbe elegance and cheapness of tbls majlIlifloent worl< 
have won for It the LRl'llest Circu l allon of any 
Architectural publication In the world. Sold 1>y all ne .... 
dealers. '2.50 a year. Remit to 

MUNN & C O . ,  Publisher., 
361 Broadway, New Y ork. 

C a  refu lly 
t e s t e d  im­
prove m e nts 
are con stantly 
machine. 

added to this famous 
Astr��

S
�!!!!�r��fin!��!e�,OpeS �a���erC:E:!o!!�! 

TRY OUR PARA (JON BRA ND OF TYPEWRITER 
RIBBONS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

EY E P I ECES, etc. 
'Manufactured by 

W. & D. MOGEY, 
418 West 27th Street, New York. 

I'F" Send for catalogue. 

ICE·HOUSE AND COLD ROOM. -BY R 
G. Hatfield. With directions for construction . Four 
angravings. Contained in SCIENTIFIC AI"'n�RICAN Sup. 
PLE .. ENT, :i9. Price �O cents. To be had at tills OffiCE 
lnd of all newsdealers. 

/ I f_' � 
/' ___ / - , 

1:.�??;;;\J6(S ' , "�� �""� c "  ' , " .,. - . .  
S'M.'t't.T SR c.. S'2 B R ASS';\ I R, c -. ... 

PRINTING INKS 
The SCIENTIFIC AMERICAN 18 printed with eliAs, 

ENEU J OHNSON & CO.'S INK, Tentb and Lombard 
St •. , Philadelphi". and .7 Rose St. .• OPD. Duane, New Yorll 

It will  pay you if you have any money to in vest either large 
or small su ms, to send for pam phlet " I nvestm ent 1IS. Specu. 
lation." Free to any one m entioning- this paper. 

-Taylor .& RathvoD, Boston, New York or Denver. 

© 1892 SCIENTIFIC AMERICAN, INC.




