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THE TENNESSEE RIVER IMPROVEMENT. that the curative lymph itself can now be obtained 

The wonderfully rich coal and iron region of north- from Dr. Libbertz , whose address is 28 Luenebu rger­
ern Alabama and southern Tennessee has heretofore strasse, Berlin. 
been seriously handicapped by the expense of the long The lymph is described as a brownish transparent 
railroad haulage required to place its products in the liquid. It is so prepared as to be proof agaillst deted­
market. Notwithstanding this disadvantage, the new oration. 'Vhen, however, it is diluted with water to the 
field has attracted large amounts of capital, and is be- necessary degree for use, the matter is liable to decay. 
ing developed with m arvelous rapidity, its produ cts It is necessary, therefore, that the attenuations should 
for the past two years having been sold in direct com- be perfectly sterilized by heat and preserved in  wad­
petition with those of the best known establishments of d ing covering, or prepared with a solu tion of phenol 50 
the Pittsburg section. Now, however, there is promise per cent strong. 'Vhen taken into th e stomach, the 
of a more nearly even rmm petition of the Southern iron curative matter proves to have no effect. It m ust be 
workers withTtheir N ortherll brethren in the jiame line applied subcutaneously by means of a val veless syringe . 
of b usiness, for on November 10 the Muscle Shoals The kind of syringe recommended by Professor Koch 
Canals, on the Tennessee River, were declared formally is one furnished with a s mall hollow rubber ball. 
opened, by the United States engineers in charge of This syringe approved itself to h i m  d uring his bac­
that improvement. The entire chain of obstructions teriological experiments. Its merits are that it can be 
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by all newsdealers throughout t.be country. See prospectu81ast page. there are stll l  other obstacles to a perfect system of ous inj ections, not a single abscess resulted . 'Yhen 
countries belonging to the Postal Union. Single copies. 1 0  cents. tiold I . 
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Building Edl lion. and Mississi ppi Ri vers as far as Chattanooga. A steam- tween the shoulder blades and i n  proxiw ity to the 
1C1�EiSA:f���

E
��� ���n�fl�R���·a�.:'lT�gr�o�fc!��8�������Wll�.'�'i,�: er has already passed through the canals, with freight loins. T wenty-five h undredths of a cu bic centimeter 

t�\�:���i��
o�gt��'d���s����it,�,it

i�:;'�, a'1:�g�e��ni'Je�
o
i�S;f��\\��e�

e\�n� from Evansville, Ind. , and Paducah, Ky. , for Chatta· intensely affected a healthy full-grown man who was 

f:�t�t;!r��\��i�' :�.i'a'ri�1:r?e��.
r
��

e
b�j3��

i
�!idP�r�ch�u�b';if:�p1�� ��ifj: nooga merchants. subjected to experirnent. 

i;;�,;r��;)W;1t:��r\;,a{��b�7;rld.laS the largest Circulation of any architec- The fir�t surveys in connection with this great im· Prof. Koch experimented with the fluid upon his  own 

ors�1�t;igg.P��1iJ5aC��;�;. Wo�g;�i��
a��.'i�f\f�i��,

e���i'�!:�:f&�a�:�� provement were made in 1828, an d Congress donated body, and describes the  effect. He injected twenty­
��'�:;�I�%�aJi�l�'i{ �a�!L¥�;�i;�i���� ���T�g��'\;���:�Tt>�ti'ltl�t'�I��� 400, 000 acres of land to the State of Alabama to carry five hundredths of a cubic centimeter of the fluid under 
and 8UPPLE>IE"''l'.$g.OOa year. To foreign countries. $11.50 a year. out the proposed work, but the canal built in conse· the skin of his u p per arm. Three or four hours after 

SpalliNh Edition of' t h e  Scie ntific AlDerican. quence was never properly bui lt, and soon fel l  into dis- the injec tion was made he experienced a contraction 
LA AMERrCA CrEXTrFrCA E INDUS7RIAL (Spanish trade edition or the use. The present work has been undertaken s ince the of the limbs and a marked feeling of lassi tude . At �����;;:A� ·\�:��i;�JI�Igu�;��

h
:I�An��nj£��r��li��:r

i
�/t� ��er��(�?; war, on a much larger scale, and there has been the sarne time he felt a desire to cough, together with 

g�;��e�l� i��
s
���t;i�h l!���a�he� fi[�

e
�i�C�1�t��

i
�grd�����t

i
�ut���ge ���� $4.000, 000 expended upon it since 1872. It consists of d ifficulty of breathing. These SYlllPtoms increased 

!r��::�\;h���;oer��r�t��la�fs� r�n
u:��Ifse�bco

ake�:a�1.oo
n: y�E�.

n���t ��T�ei� eleven locks and an aquedu ct across Shoals River 860 rapidly, and, in the fi fth hour, he experienced an u n� 
any part of the world. Single copies;/.) cents. See prospectus. feet long and 60 feet wide. A boat d rawing five feet of usually v iolent r igor. The shivering lasted for nparly 

MUNN & 
C
O

.
, ��l���;"Jway, New York. water can pass through the canal. an hour, and was accompanied with nausea and '"Olllit· 

I1l' The safest way to remit is by pos�al order, express money order, From Chattanooga to Knox,.ille , a distance of 189 ing. 'fhe temperature of his body rose to 39'6° Cen ti-
r'g6

.
or batik cbeck. Make all remitt.ance .. payable t.o order of MUNN miles, the Tennessee is now navigable for light draught grade. After a period of t wel ve hours the sym ptoms 

iNEW YORK, SATURDAY, NOVEMBER 22,1890. 

nllll�trated articles are marked with an aAteriAk.l 
Anresthetics. concernin� ........ 324 
Anchoring bolts. cement for . . . . •  828 
Arapahoe Counly. Colorado . .. . . li21 
Baseball score device. Browne's" az� 
Bleaching and fireprooting fab-

rics . . . . . . . . . . . . . . . • • • . . _ . .• . . . .  '127 
BlUestone sidewalks . . . . . . . . . . . • •  328 
Boiler flue bender. Farris' •......• 32,� 
Butter, cocoanllt ................. ,26 
Car coupling, Brigam's •.... , ..... 323 
Cement. Portland, for anchoring 

bolts . . . . .. " ....... ... " .. " .. 828 
Concrete sewers and subways* .. :329 
Consumption, Dr. Koch's treat-

ment of .. "" .... "" ....... ". 320 
Coupling. hose, new* . . . . . . . _._ . . .. aZ4 
Electric motor's work, the ........ 321 
li'ireproofin2: fabrics . . . . . .... . . ... . ;;27 
Foot pound I what is a . . . . . • . . . .  325 
Forests. destruction of our ....... 324 
Glass jars. filling with hot mix· 

tures ............................ �25 
Gold mining, California. ........... 324 
Inde btedness in the United 

States . . . ... .. . . . . .. . . .. . . . ... . 325 
Inventions, recently pat.ented ... :-mo 
Inventions. railroa.d premiumR . .. 324-
Lukes. the great. their height 

and depth' .................... 319 

Lamp. safety. for mines .. . ... . . . . 329 
Land roller, KinL's* . . . . . . . . . ... ... X23 
Letter boxes . . . . . .• . . . . . . . . . .  0 . .. 321 
Life boat. the Norton· ... . .... .... 321 
Magllesia. a8 a fertilizer •. . . . . . . . .  321 
:\totor, noiselesti .. . ... . . . '" ....... 321 
Niagara Falls water power i m-

provement* .... . . ....... ... ':)19. 326 
Notes and queries . . . . .. . . . . . . . . .. . 331 
rxygen. ,rdmary actions of ... .. 325 
Paper industry .. he . . . . ... . .. ..... 326 
PateHts granted. weekly record 

of . . ... . . . ... . . . . ... .. .. . . .. .. 3:11 
Plumbing an-l sanitary notes .... 329 
Population of principal U. S. 

cities . . .. . . . . . . .. . . . ... . ... . .. 325 
Power ):Ilant. a great. _ . .. . . ..... . . 321 
Rifle�.wagazine,English,French, 

and German* .... ............. 022 
Sewers and 1mbways. concrete*. 3'.l9 
Ships, large, of the ancients . . . .  S�9 
Shutter worker, Keener's* . ...... 023 
Tennessee River improvement, 

the .............................. 020 
Tornadoes and storms. _ .. . . . . . . .  324 
Water power of Niagara }t'alls, 

utilizing the* . . . . . ... . . . ... . 319, 326 
Wheel piL for large horse power.*,-{26 
Work., the unit of ... .......... . . . .  325 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No. 777. 

For Ibe Week Endan&, November 22, 1890. 

Price 10 cents. For .ale by all new.dealer •. 
PAGE 

I. CIVIL ENGINEERING.-Railways in Syria.-By CONSUL BISSlN­
GER.-Recent raliroad projects for uniting the ancient Syrian 
cities, with map of the region atfected.-l illustration . ... ....... . . .. 12408 

The Queen's Bridge.-A new bridge recently completed in Mel .. 
bourne, Australia.-A very beautiful and remarkable structure.-l 
illust.ration . . . . . . • . . . . . . . . . . .  ' ............................................ l2407 

II. ELECTRICI'I'Y.-On the Electro-Deposition of Platinum.-By 
WILLiAM H. W AHL.-A practical method '�f depositing platinum 
electrically. hitherto an unaccomplished f;Jrm of plating ........... 1240" 

The Electromagnet.-By Prof. SILVANUS P. THOMPSON.-First 

vessels the greater part of the year, and h ere also began to abate, the temperature of the body declined, 
the government has been expending small sums of 

I 
and on the fol lo wing day resumed its normai degree. 

money during several years to iwprove the channel, The heaviness of the limbs and the feel ing of lassitude, 
which is obstructed by rock reefs and sand and gravel however, continued for some days, d uring which t ime 
shoals. With the im provements already com pleted, the point on his  arm at which the injection was made 
therefore, and those certain to be effected in the near continued to be painful and remai ned red. 
futu re, the products of this richest of ail coal and iron Prof. Koch expresses the belief that his rem edy will  
regions will  be brought within easy reach of the mar- certainly prove a cure for incipient p h t hisis .  'Yheth er, 
kets of the world. however, the cure will  be final and definite has not, he 

.. ••• • says , been clearly proved. Furt h er ex peri m ents and 
DR. KOCH'S TREATMENT FOR CONSUMPTION. continued use of the remedy wil l  be necessary to deter-

In an address before the International Medical Con· wine this q uestion. What the fluid kills is  not the 
gress, last sum mer, Dr. Koch said: "For years past 1 tubercular bacill is, but  the t ubercular t issue. This 
have been seeking means for the therapeutic treat- fact indicates the well defined l imits which the efficacy 
ment of consumption, but I began with p u re cultiva- of the remedy will be able to reach. I n  other words, 
tion of the bacillus. I found a n u m ber of substances- it can only influence living t uberculous tissue. It has 
ethereal oils, tar pigments, mercurial vapor, salts of no effect whatever u pon dead tissue, such as decayed 
gold and silver, especially cyanide of gold-some of caseous matter, necrotic bones, and the like. More 
wh ich , like the last, even When strongly diluted, pre- than this, it p rod uces no effect u pon tissues which have 
vent t.he  growth of the bacillus, which, of course, suf- already been killed by the application of the remedy. 
fices to bring t he disease to a standstill .  Ali these sub· It is quite possible that such dead tissue may still con­
stances, however, have proved ineffectual when used tain living tuberculous baCilli .  These may then be 
against th!! baci l lus  i n  the bodies of aniwals. I con- either expelled with the necrotic tissue , 01' i t  may be 
tinued my search . however, and found what I songht, " that under special circu!llstances they m ay again ill­
but what it was he h ad found he declined to name u n- vade adjacent living tissuee. It follows, th erefore, that 
tii his experiwents were concluded. tuberculous tissue that i s  stil l l iving must first be m ade 

The accounts telegraphed from Europe every day to decay. When this has been accom plished , every 
during the first half of the month indicate a widespread effort m ust be made to remove the dead matter by 
interest, among ail classes of people as well as in the surgery. 
medical fraternity, in this discovery of Dr. Koch, prac- Persons suffering with tuberculosis of the lymphatic 

tice under w hich has already been extensively com- glands, bones or j oints have been treated with success. 
menced in Berlin under the personal su pervision of the There has been rapid healing in the milder cases and 
discoverer. Dr.  Koch himself takes charge of twelve cases of recent development of the d isease, while in 
army hospital sheds; Prof. Bergmann takes the sU1'l;i- severer cases the i mprovement, while slower, has been 
cal cases among the consu mptives in the Zuzelstrasse steady. 
Clinic ; Dr. Cornet, a lung speciali st, receives consump- Patients with pronounced tuberculosis of the lungs 
tives in a newly founded Albrech tstrasse Clinic; Dr. have proved far m ore susceptible to the rem ed y  t.han 
Levy attends pauper patients , and Dr. Pruhl attends those suffering with surg i cal tubercular affections. 

installment of an exhaustive lecture on this subject, with numer" 
ous illustrations and full refereuces.-10 Illustrations ............... 12U6 military consumpti ves. It is said that great n umbers Consum ptives have, in almost every i nstance, mani-
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of patients are crowding in from all q uarters for treat- fested a stron g reaction on greatly red uced doses. 
ment. The German emperor is said to regard the dis- With such patients, therefore, a beginning should be 
covery of Dr. Koch as of very high importance, and made with doses of two one· thousandth parts of a cu­
that in consequence a bill  w ill be presented to the bic centimeter, or even with one one·thousandth part. 
Reichstag empowering the government to expend a From this small, incipient dose one can ad vance to 
larg!! sum to enable the doctor to devote himself en- such quantities as the patient can easily hear. Con­
tirely to educating army physicians in preparing the sumptive patients who are still fai r ly strong reach in­
lymph used, and ad ministering it to patients. A large creased do�es much more quickly, and fa\'orable re­
b uilding is being got ready in Beriin for the manufac- !.'ults follow with correspondi ng rapidity. As a general 
ture of the lymph. �ule, the. cou ghing and expectoration are increased 
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Direction."* In this article Professor Koch says that The n umber of bacilli expelled usually decreases only 
he is as yet unprepared to indicate the source from when the expectorations begin to assume the mucous 
which the curative matter is derived . Neither is he appearance. The bacilli then disappear entirely for a 
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bid symptoms with in from four to six weeks, when 
they may be regarded as healed. 

Comsu m ptives with large cavities in their lungs will 
probably only experience benefit from the new remedy 
in exceptional cases, though most cases show tempo­
rary impro vement. Prof. Koch deprecates the mechani­
cal and indiscriminate application of the remedy. He 
holds that i t  would be preferable that the treatment 
should  be applied in suitable institutions, where care­
ful observation would be possible. 

He says that sufficient experience h as not yet been 
collected regarding tu berculosis of the brain and the 
larynx and m i liary t u berculosis t,) jU8tify the expres­
sion of any opinion in regard to the efficacy of the 
remedy . 

In all cases Prof. Koch emphasizes the necessity of 
early treatment. Only in incipient stages of disease, 
he declares, can the remedy fully develop its efficacy. 

• Ie, • 
Arapahoe Co unty, Colorado. 

A correspondent in Colorado gives the following pen 
pictures of the above section of that State : .. My last 
errand was to go east from Denver, 180 mi les 011 the 
cars, to the Kansas l ine, with 5,000 bal l ots. This 
county, Arapahoe, is  180 miles long from east to west 
and 30 miles broad. I hired a team and drove back 
west from the Kansas line to Denver, thus traversing 
nearly the whole county, distributi ng the requisite 
number of ballots to each precinct committeeman. As 
there were no towns or settlemen ts to exceed 25 in pop­
ulation, seldom that n u mber, and as the committeemen 
frequently lived miles to the  right or l eft of the direct 
l ine for Denver, it  made about five days of continuous 
dri ving, nearly wearing out the pair of horses and a 
'kid ' for a driver. There being no fences and only 
now and then well defined roads, we had to go by the 
sun and by directions from the natives, cam ping out 
when n ight came at the first settler's sod house that 
we could get to keep us.  T h ese sod hou ses are great 
harbors for vermin, such as bedbugs and centipedes, 
the  latter being frequently found in one's shoes in the 
morning. 

., The entire country is a vast dry plain of fertile soil, 
b u t  without water, particularly during the past two 
years, during which time no rain worthy of mention 
has fallen. Crops, therefore, have been very light. 
Corn i s  the main reliance. Of this some were fortunate 
enough to raise a fe w bushels of • n u bbins, '  others 
only the plain stalks. In the latter ease they did not 
have to bother gathering the corn, showing that 
'there is no great loss w ithout some gain.' The set­
tlers l ive in a plain, economical way, d ispensing with 
b utter, eggs, chickens, confining themselves main ly to 
coffee, sugar, bread, and now and then a few slices of 
fresh pork. Coal, on account of the long hauls by rail, 
is very dear-$lO per ton for soft coal. There is no 
hard coal or wood. It was here for the first time I saw 
dry cow-chips burned, almost every door yard being 
ornamented by a large pile that had been gathered up 
on t h e  prairie and hauled i n  for winter's fuel. I am 
told that they are not very durable, lasting only about 
as long as it takes to gather. 

.. This part of the country, once defined on the map 
as the great American desert, is not a very prosperous 
part of t h e  United States, as is  indicated by the hun­
dreds of deserted sod cabins I passed. 

" People are fast leaving, satisfied by experiment 
that the yearly increase of rain is all humbug." 

This desllri ption of Colorado applies only to the level 
plaills too far east of the Rocky Mountains to be within 
reach of irrigation from the melting snows, and which 
comprises about one-third of the area of the State. 

Jtitufific �mtritatt. 
cent, say 2,000 kilos. per hectare (2X acres), in a layer 
20 centimeters thick. In any case he would seldom 
have to give such advice, for soils which are as poor as 
this are rare. 

The determination of magnesia in soils is somewhat 
difficult, and the processes given in works on the sub­
ject do not usually give exact results. Many soils are 
therefore set down as deficient in this ingredient which 
are actually well supplied with it. Speaking generally, 
magnesia fertilizers are, according to M. Joulie, quite 
useless. In cases where magnesia is actually deficient, 
on the other hand, they are of the greatest value. Very 
remarkable results can then be obtained by putting 
down 200 kilos. of SUlphate of magnesia to the hectare, 
the cost of this being 11 to 12 francs per 100 kilos. The 
same object may also be attained by using the residue 
from the manufacture of chlor}de of potassium, which 
comes into the market under the name of kainite, and 
consists of a mixture of potassium sulphate, magnesium 
SUlphate, and sodium chloride. This material contains 
10 to 12 per cent of potash and about as m uch magnesia. 
The good results obtained by its use (for any soil) do 
not establish the utility of the magnesia, because it is 
aiways possible that they may be due to the potassium. 
The efficacy of magnesi um sulphate when used alone, 
however, settles the question even more decisively than 
would a chemical analysis. -L'Engrais. 

.. 4. � • 
Report of' the Let ter Box CommissIon. 

The House letter box commission, w hich sat at t,he 
Post Office Department, at Washington, for ten days 
in October, h as made its report to the Postmaster 
General . The report was written by Gen. Corse, the 
chairman of the com m ission . It discusses in  an eldobo­
rate manner the necessity for a box for general adop­
tion and the requirements that such a box should pos­
sess. 

The  number of models submitted to the commission 
was 387. The number of designs 177. T h e  number of 
comm unications containin!! suggestions 200. Sixty-five 
exhibitors appeare<i personally before the  commission 
to explain their models. 

The report states that the mem bers of the commission 
had no clear, definite idea as to what the requirements 
of  a box should be when they i nvited the public to sub­
mit models. The invitation was of a general character, 
lacking in specific information as to the l ines on which 
the box should be constructed. The persons who 
offered models for acceptance or recommendation were 
depended upon to furnish the inventive skill for the 
production of a box which should meet all the neces­
sary requirements, but i n  thi s  the commission was dis­
appointed. Not a single box of the whole number sub­
mitted was thought by the commission to contain suffi­
cient merit to receive the sanction of the department. 
There were a number of boxes which contained many 
meritorious points, but all were lacking in some essen­
tial requirement. Th e  greater portion of those sub­
mitted were cl umsy, deficient in neatness and utility, 
and poorly adapted for the purpose for which they 
were constructed. Others showed a high degree in 
their workmanship, but  deficient i n  some point which 
had not occurred to the makers in planning their de­
signs. 

The chief value of the report lies in i ts suggestions 
for the future. It recommends a further consideration 
of the subject, and furnishes the Postmaster General 
with the data that are wanted in advertising for a box 
with all the requirements demanded by the service. 

The essential requirements of a satisfactory box, as 
outlined by the commission, are as follows: 

It should be of small cost. 
• ,.. • It should be neat in appearance. 

MagnesIa a s  a Fertilizer. It should protect the contents against rain, sleet, 
The last number of the Bulletin des .A.gl'iculteurs de SIIOW and dust. 

France contains an interesting communication by M. It should furnish reasonable security against removal 
.loulie on this subject, which we reproduce here be- of letters by thieves, and against removal of exterior 
cause of th e  importance attaching to the opinion of boxes from doors or walls. 
this eminent chemist. It should be as simple as possible in its manner of 

The utility of magnesia for cereals and vegetation in operation. 
general has been long known. To go no further back, The lid of the box should be so hung as to not re­
Boussingault in 185 1  gives in his Economie Rurale a quire the carrier to open it, or to use more than one 
table of analyses of the ashes of various plants, in : hand in depositing the mail. 
which the column devoted to magnesia contains The box should mar the door as little as possible. 
numbers varying from 10 per cent for hemp seed The box should have an attachment of some char­
to 17 per cent for maize. The ashes of wheat contain, acter for the reception of papers. 
according to the same table, 15'9 per cent of magnesia. It should disclose the presence of mail matter with­
It has been the custom for the last thirty years in the out being opened. 
most elementary lectures to state that the ash of wheat The commission makes honorable mention of a 
is almost exclusively made up of phosphates, potashes, dozen different models, pointing out the excellent 
and magne8ia.. M. Joulie himsf'lf has always given the characteristics of each, but it is unable to give its un­
percentage of magnesia present whenever he has had qualified recommendation in favor of any particular 
occasion to publish the analysis of a soil or!plant, and box. 
the importance of this element, especially for the pro­
duction of grai n, cannot be unknown to any one. This 

•• 1 •• 
A Noiseless Motor. 

is, therefore, a sufficient reason for agriculturists to go 
to the expense of adding magnesia to the soil, and in­
cluding it in the composition of fertili zers. whenever 
the land in question is insuffici ently supplied with it. 

M. Joulie is not quite decided as to the exact propor­
tion of magnesia whIch a fertile soil ought to contain, 
bu t he does not hesi tate to ad vise the  use of a magnesia 
fertilizer, whenever the soil contains less than 0'05 per 

The new Westinghouse motor, which has been in 
operation on the Pleasant Valley electric road in Pitts­
burg, Pa. , is causing considerable comment from pa­
trons of the road. They have named it the " Noiseless." 
Ont' of the officers of the road says : .. There is above all 
the wonderful ease and quietness of operation, which 
causes the cars to run along with a wonderful smooth­
ness and silence. This noiselessness makes the car at 
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once conspicuous on our line, and people are enabled 
to converse in an ordinary tone of voice on the car, and 
the residents along the line are in great praise of it. 
Noise has been the great objection to all motors, and 
we have introduced the rawhide pinions on our mo­
tors ; but even then they are not nearly so noiseless as 
the Westinghouse motors. " 

A Great Power Plant. 
The great Penobscot River, the largest in Maine, 

drains 7,400 square miles, a region as large as the State 
of Massachusetts. From Oldtown to Bangor, a dis­
tance of 12 miles, the river falls m ore than 90 feet, giv­
ing several of the finest water powers in the world. 
These, says the Bangor (Me.) Industrial Journal, have 
mainly been used for the manufacture of lumber, but 
one of  the finest is now to be used for a different pur­
pOF.e. At Veazie, four miles above Bangor, an elElCtric 
plant has been building d uring the past year, that, 
when entirely completed, will be one of the largest in 
the worl d. Work on this plant was begun a little more 
than a year ago, and has contin ued interruptedly to 
the present time. Part of the time 200 men have been 
employed there, their wages averaging $3,000 every 
fortnight. A vast amount of excavating had to be 
done before the foundation could be beguu. This 
excavation averaged 7 feet in depth, and a large por. 
tion of it had to be blown out of the  sol id ledge . 

The building wi l l  be 240 by 52 feet, with a wheel 
house running the entire length, 23 feet wide, a boiler 
house 50 by 35 feet, and a tower 48 feet in heigh t  from 
foundation of the front of the building. The main 
building will be 32 feet high. The upper story will be 
leased to parties wanting room and power. Fifteen 
water wheels of 150 horse power each will be placed in 
this plant and so arranged that they can be run sepa­
rately or in groups. The power is transmitted to a 
main shaft, and connected with this will be two alter­
nating machines for incandescent lights sufficient for 
3,000 lights, four arc dynamos, and three power gene­
rators. About 100 feet in length of the building is 
completed, seven wheel pits are complete and six 
wheels are set. These are now in operation and light 
and power are being supplied to parties desiring either 
or both. 

The plant will supply lights for the cities of Bangor 
and Brewer, power for the electric railway for Bangor 
and Brewer, and will also pump water for Brewer and 
Veazie. The ownership of the plant is divided as fol­
lows: Three-fifteenths are owned by the Penobscot 
Water and Power Com pany, four-fifteenths by the 
Bangor Street Rail way, and eight-fifteenths by the 
Bangor Electric Light and Power Company. Power 
for motors w i l l  be let by the Electric Light and Power 
Company. The electric system used is the Thomson­
Houston. For pumping water for s upplying Brewer 
and Veazie, Henry R. Worthington, of New York, fur­
nio:hes the pump with a capacity of 2,000,000 gallons 
per day. The whole plant is thoroughly and substan­
tially built of brick. 

Veazie is finely situated for the establishment of such 
a plant. The water power is immense. The flow of 
the river at low water at this point  is 146,000 cu bic feet 
per minute, affording 2,500 horse power with a nine foot 
head. The average horse power would be far more 
than that. One of the greatest reasons for the rapid 
introduction of the electric motor is the fact that wher­
ever power is wanted, be it near the  river or miles 
away, it makes no difference to the silent and mysteri­
ous agen t  which, following the wire suspended for its 
conduction, can convey the force produced by th e  rush 
of water over falls  and cataracts and use it at points 
where convenience or inclination dictates. 

aC •••• 
The Electric Motor's Work. 

The New York Sun thus speaks of electric power, in 
which the  work of the motor is summed up as follows: 

" In SOllle cities, so far has the use of electric motors 
gone, that it is possible for a man to-day to drink at 
breakfa",t coffee ground and eat fruit evaporated by 
electric power. During the morning he will cond uct 
his business with electrically-made pens and paper ruled 
by electricity, and make h is records i n: electrically- bound 
books, his seventh-story office, in all probability, being 
reached by an electric motor elevator. At luncheon 
he will be able to discu8s sausages, butter, and bread, 
and at night eat ice cream and drink iced water due to 
the same electrical energy. He will ride all abou t  the 
place i n  electric cars, wear shirts and collars mangled 
and ironed by electric motors, sport a suit of clothes 
se wn and a hat blocked by the same means; on hol i­
days ride a merry-go -round p ropelled by an electric  
motor, or have his toboggan hauled up the slide with 
equal facility ; be called to church by an electrical ly­
tapped bell, sing hymns to the accompaniment of a n  
electrically-blown organ, be buried i n  a coffin of electr ic  
make, and, last of all, have his name carved on his  
tombstone by the same subtile, mysterious, all-perva­
sive, and indefatigable agency. This may sound like a 
wild and exuberant flight of fancy, but it is simply a 
faithful statement of the manner in which electricity 
is being supplied to every one of the necessities and 
luxuries of life in America." 
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1. ENGLISH MAGAZINE RIFLE: SECTION AFTER FIRING 

FOUR BULLETS 
��'. VIE\V OF RIFLE, SH01\rING I�OCKING-BOLT AND DIAL 

SIGH'l'-POI�TER "ON" 

3, 4, and 5. ELEVATION, END VIEW, AND SECTION 0>' 
.MAGAZINE 

6. ENLARGED VIEW OF BORE IN CROSS-SECTION 
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7. SIGHTS 13. SHOWING THE MOVEMENT OF CARTRIDGE FllOM MAGA-
8. MAGAZINE, CUT OFF ZINE TO BARREL 

9. BOLT, }">LAN AND ELEYATION 14. GEHMAN nlFI�E: ELEY ATION 

10. FRENCH .. J,EllEL" RH'I,E: ELEVATION 15. SECTIOIJ 

11. PLAN 16. CARTRIDGES: R>XJl'ION AND PART ELEVATIOi\i 

12. SECTION, AFTER FIRING 17. MAGAZINE 
18. SIGHTS 

THE NEW ENGLISH, FRENCH, AND GERMAN MAGAZINE RIFLES, 
(From the London Gmphia.) 
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AN IMPROVED SCORE DEVICE. beams of the mai n frame. S u pported from the rear 

The i l l ustration represent" a device for keepillg' the beam of th e mai n frame by suitable b races is a shor t 
score of base ball a n d  o th e r game" i ll s lI(Jh IL man ner beILIll, w here by IL th ird rol ler is mounted in a s i m i l ar 

that it w i l l  be con stan t l v with i n  v i e w  of all th 08<: 11.8- I m an ner to the real' of and between the two rollers in 
sembled to witness the 

'
game. It  has b e e n  paten ted the main frame, aud j u st behind the driver's ' seat. 

'Vith this (Jonstructioll  the rol ler i s perm itted to swing 
1 up or down at either end , according' to the nat u re of 

the groun d , the drivel' in the seat n ot being' affected 

by the rollers passing over uneven 8urfa(Jes, as with the 

I 
ordinary rol lers , w h ile t he anim als pulling the roller 
are l ikewise relieved fro III the j arrin g  and j erking so 
(JollHllonly experienced when the rollers are mounted 

in bearings rigidly secured to th e frame . 

BROWNE'S SCORE DEVICE FOR BASE BALL, ETC. 

by MI'. 'Van'e n A. B row lle , of Hem pst ead , N. Y. A 
tub ular socket, shown ill Fig. 4, i s  d riven into the 
ground, this socket bein g ad ap ted to recei ve a pole, 
and bein g prov i ded w i th a cap to exclude d i r t  when 

the device i s  n o t i n  use. Th e  pole, wh ich may be made 

in sections if  desired, su p ports at i ts top a pul ley, as 
shown i n  Fig. 1, a metal sleeve being movabl e  upon 
the pole by means of a cord attached to th e  sleeve, 
passing over the p u l l ey, and thence to the ground . 
The score is ke p t  by different col ored balls, a striped 
or banded ball i nd icat in g' a bl ank when no runs h ave 
been made i n an i n n i ng. The score hall is  of tin or 
sheet metal , bent or pressed to shap e  in the form of 
two hal f section s  of a hollow sphere , h i n ged at one side 
and wi th a spr i n g latch at the other side, as shown in 
Fig.  2, each section havi n g  a circu lar recess at i t s  top 
and bottom edge, to p rov ide for clos i ng the sections 

aroun d  the pule, and so that it will freel y sli d e  thereon . 

A ch a n n e l  is also p rovid ed in these recesses, th rough 
which the cord passes, and each ball is  provided w i t h  

a spring ad apted to bear w i t h  s u ffi cient force again st 

the pole to hold t,he ball in any posi tion in w h i c h  it 
may be left thereon . T h e  d ifferent colored bal ls or 

blanks , as they are placed o n  the pol e, and drawn up 
by mean s of the sleeve and cord , during the progress 
of the game,  are th u s h eld cons p icuously in view, as 
shown in the large figu re. A gri pper is provided, shown 
i n  Fig. 3, for ' use in case a score ball should be elevated 
by mistake . The g r i p p e r  is made o f  spr in g wire, bent 
to form a partial base r i n g, with circular si d e pieces or 

w i ngs ad apted to make a s pring clasp around t h e  ball .  

'rhe gri p per i s  at tach ed to the top of t h e  sleeve by 
means of s t u d s  o n  the inner face of  the base ring, w hich 

fi t  in ape rtures i n  th e sleeve,  whereby the gripper may 
be drawn into e ngage m ent with the ball, after which 
the sleeve is  permitted to descend,  w i th the ball held 
b y  the gri pper . 

. t .  • 
AN IMPROVED LAND ROLLER. 

In the device represent e d  in the accom pan yi ng illus­

t ration, w h ich has been patented by 1\11'. Dan iel K i n t, 
of A l pen a, Sonth Dakota, the rollers are self · adj ust­

ingly mou n te d  in the frame to Illore read ily adapt t h e  

roller t o  the ground . This is  effected b y  for m i n g  the 

beari ngs in w h i c h  are j o u r n aled the axles of the rollers 

in sets of ch ain s  secured between the front and rear 

KINT'S LAND ROLLER. 

• • • • • 
AN IMPROVED SHUTTER WORKER. 

The illustration represents an i m proved d e vice for 
opening or closing window shutters or blinds frolll 

with in the bu ild i ug w i t h o u t  raisin g t h e  w i ndo ws, and 
w here by also the sh utters may be partly or entirely 
opened and held at an y desi red point of adj ustment.  It 
h as been patented by Mr. Ed win T. Keener , o f  Moberl y, 
Mo. Fig. 1 shows the applicat ion of the d e v i ce with 

the shutter closed and half open,  t h e  latter posi tion 
being indicated by dotted l ines. F ig. 2 is a sectional 
v iew throu gh t h e  window frame with the sh u tter 

closed, Fig.  4 showin g the ap pearan(Je from t h e  o u t ­

si de, a n d  Fig. 3 rep resen ting a modified form of  the 
device. As shown in Fig. 1,  a sem ic i wular camh ead 
is  employed, having a flattened, band- l ike r im,  which 
is gradual l y twisted from one corner, w here the ri m 
j oi ns the transverse bar, to the opposite corn e r, th us 'I cOllverting the r i m  in to a spi ral b

. 

and ,  t h e  pi tch given 
producing a h al f t u r n  o f  i ts edges. A rock i n g  sh a ft  i 
attached at a right angle to the rad i al cen ter o f  th is I 
camhead is passed throu gh the wall  of the b u i ld in g 
at such point as w ill perm it t h e  Clam h ead to engage 

an arm wi th bifurcated e n d ,  the arlll being i n tegral 
with a plate attached t o  th e lower outer corn e r  of  t h e  
window shutter or  bl i nd . T h e  cen ter of the forked 
end of the arm and o f  th e calt1 h ead are in the same ver­
tical plane with the axis of the hinges. By reason of 

KEENER'S SHUTTER WORKER. 

the twi8ting form of its riIu, a hal f revol ution of the  
camhead t hrows t h e  shutter en t irely o p e n ,  o r  any de­
gree of open adj ustm ent may be effe c t ed ,  as d esi red. 
The length of th e  rocking shaft is  pro portion ed to t.he 
thickn ess of the wall and projection of the shutt.er by 
its h i nges ; b u t  wh en the shaft is  in trodu ced , a washe r 
is pl aced over its inner end and the knob scre wed on 
until end play is taken u p , leav ing the shaft free to 
rotate. In the mod ified form of the device s h o w n  in 
Fig. 3, a whole turn of the knob and worker i s  requi red 

to open and close the shutter, instead of half a t u rn ,  

while the fork on the bl i nd proj ects d i rectly outward . 
. . . ' . 

A TOOL FOR SETTING BOILER FLUES. 

A bo i ler fl n e  beader w h ich for m s  a bead on the i u n e r  
and outer face of the head plate, an d i s  also adapted 
to cut off the end o f  the tube or flue when the latter 
is lon ger than n e�essary, is shown i n  the accom� 
pan y ing i l l u strat ion . Fi g . 1 is a tran sverse sec­
tion of the beadi ng roll ers, Fig. 3 s h o w i n g  the 
operation of bead ing w i t h  the device, and 
F i g. 2 the cutting off of  the end of a tu be . O n  

o ne e n d  of  a h ol low stern is a head carryi ng in  

I su itab le recesses i n  its ri m bead i ng rol l e rs, 

which are forced o u t wa rd to form th e  bead by 

Ulea ns of a taperi ng spindle,  w h i ch p asses cen­

t.ral l y  throngh the stem and th e  head , th e  sp i n -
dle being turned by a handle on its o u ter  end 
to rotat e the beading rollers and force them 
outward. A block tu rn i ng loosely on the stem 
has studs, on which are m o u n ted rollers adapt­

ed to engage the onter proj ectin g  end o f  the 

fl ue, this block havi n g  a pol ygonal offset adapt­

ed t,o be engaged by a wrench , wh i l e a npt 
screws on the th readed outer end ot t. h e  stern 
against the polygonal offset, to hold the bead ­

ing rollers in contact with the outer end of the 

flue. To c u t. off the end of a tu be or fl ue, one of the 
beadin g  rol l ers is  re mo ved and a cu t ter p u t  i n  its place, 
the cu tter hav i ng a dowel p i n  to e u gage a recess in the 
block, thus holding i t  firml y to its  work.  

1<'u rther particu lars relatin g to th is  in vention may 
be o btained o f  the patentee , l\fr. B enj am i n B. Farr is. 
of Rocky Ford, Ga. 

. .  � .  -
AN IMPROVED CAR COUPLING. 

T h e  device sho w n  in th e il l ustration , wh i ch has been 
paten ted by Mr. William C. Brigam ,  is design ed to be 

BRIGAM'S CAR COUPLING. 

attached to th e ordinary dra whead to automati(Jally 

cou ple cars o f  d ifferen t height, and to be easily oper­
ated from th e sides or top o f  the car. , '1'he drawhead 
is a t tached to the car to have a l i mited longi t u d inal 
movement, a n d  h as an i nt erna l lug to prevell t  the l i nk 
bei ng p u shed too far in ,  while mou n ted n pon and at· 

tached to the drawh ead is a vertical frame. Pivoted 
to the u p per end of the cou p l ing pin is  a rod extend­
i n g  to the top of the car, and this rod has near its 

lower end a proj ectiou sliding i n  th e  frame , and which 
tapers down to a shou lder adar h>cl to rest npon an 

an gu lar arm, as sh own in the sect ional v i e w. The 
vertical roJ is  pi votal l y  connected by a con necting rod 
with an arm from a h orizon tal shaft exten d i ng across 
the end of the car, and havi n g  a crank handle at each 
end,  whereby the co u pl in g pin may be raised.  Pivoted 
in  the fram e u pon the drawhead , to the rear of the 
cou pling p i n ,  is  an arm w i t h  a hor izon tal l y extendin g  

port i on form i n g a tri pp i ng pi ece ad apted to en gage 
the shoulder on the lower end of th e vert.ical rod, hold­
ing i t  and the cou p l ing pin i n  ele vated position, th i s  

a r m  also having a rearward l y exte n d i n g we i ght a n e!  

spri n g to h o l d  it i n  positio n,  wh ile fixed to the car. 
opposi te the wei gh t, is a ,proj e llti on, to o perate t h e  
weight and arm. S u s pended in  kee pers beneath 
the drawhead is  a cn rvecl rod, pi voted to the ends  
of  bell crank leve rs, alld' t here i s  p ivoted i n  the 
forward end of th is rod a l i n k  l i fter, t h e  rod bein g 
curved in such a mannA,r th at it w i l l  eas i l y  s w i n g  
beneath the dra w h ead. The bell  crank le vers are 

pivoted at their elbow on a rod en gltgi n g  l u gs on 
the upper side of th e d ra w h ead, an d the u p per 
end of each l e ver i s  cOIl nected b y  a rod with a 
crank of a shaft 1lI 0unteci nn the e n d  of the car, and 
having operatin g crank h a n d les at its ends, where­
by t h e  li nk may be s w u n g  u p ward l y , as sh o w n  in 

the vie w i n perspecti ve. Att ached to the t r i pping 
bar is a curve d  ex tension adap ted to engage t h e  link 
l i f t ,  as shown in dotted l i nes. 

For further information relative to this  i n vent ion ad­
dress the inventor, or Mr. Charl es D. Grace, Bonham, 
Texas. 

• • • • • 
A PE'f ROLR UlVr e n g i n e  has been i n t rod uced in a 

l ight.house in Scotland for work i n g' the siren of the 
fog signal apparatus recently i nstal led . 

FARRIS' BOILER FLUE BEADER. 
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Interesting InforlDation Concerning A nresthetics. stitution in connection with the division is a potent was considered about as lo w-grade ore as we could then 
At the recent international medical congress, Berlin ,  one, the location of an arboretum at Washington afford to handle, $30 rock being thrown aside as utterly 

Dr. Horatio Wood, of America, del ivered an able recommends itself on account of the climatic condi- worthless. 
address on anresthetics. He showed by charts and tions, which will admit of growing in the open air a So costly then were labor and the other factors of 
experiments that, contrary to the received dictum ,  greater range of arborescen t  plants-from the long production, so imperfect our machinery and methods, 
chloroform killed by paralyzing the Tespiration as well leaf pine of the South to the spruce and hemlock of the and such our ignorance of the business, that after we 
as that of  the heart and that ether kil led by paralyzing North and the conifers of  the Pacific coast-than at had followed quartz mining for a few years, m uch 
the heart before respiration had ceased. " The safest almost any other locality in the East. money having been spent in the interim to promote it, 
anresthetic, " he said, .. was undoubtedly n itrous oxide. • ' . '  - this industry, instead of growing and prospering as 
O u t  of 50, 000 ad ministrations only one death had NEW HOSE COUPLING. was expected, actually went into a decline, and for a 
occnrred. " Dr. \Vood regarded ether as safer than \Ve give engravings of two forms of patented hose long succession of years idle quartz mills and aban-
chloroform by the ratio of 1 to 3 or 1 to 5. And " the couplings, manufactured by the N ational Hose Coup- doned m ines were to be seen all over California. 
best method of administering ether is by using the ling Co., of Pomona, California. But  at length there came a change; not marked 01' 
inhaler made of cloth stretched across the wire frame 'rhese couplings may be instantly connected or un- rapid at first, but a change that i n  good ti lD e  served to 
which is surrounded by rub ber or leather. You want restore life to this business and fi nally insure for it a 
plenty of fresh air mixed with yOttT etheT. " lasting and cumulative prosperity. 

" The reason chloroform is more fatal is probably on Vast and di versified are the . material resources of 
account of its  greater specific gravity. It  lies i n  the California. Bound less the opportunities presented 
lungs and m ixes slowly with the air and completely here for the profitabl e em ployment of capital and 
poisons the nerve centers before oxygen can gain ad- labor. All  our  leading home pursuits are destined to 
mission to the blood. Ether is more volatile, and undergo early aud rapid expansion. There can be no 
hence l ess dangerous. " Chloroform, he said, was also doubt of this. We have alread y entered on this t h e  
less dangerous  i n  the h o t  cl i mates. Probably because stage of our second growth. But on uone of these do-
it was ll Iore read i l y  volatilized. mestic industries does there await such phenomenal 

Dr. V/ood citect. several authentic cases where the growth as that reserved fOI' the business of quartz 
respirat ion and circ ulation had actually stopped for mining. I t  is the one thing in which we have the 
two minutes and respi ration and res uscitation accom- raw material without stint ,  unexam pled fac i l i ties for 
plished. He showed d rawings of pulsation and res pi- i ts prosecution and that cannot be overdone. 
ration, by m eans of su itable instruments introduced Who can measure the two-dollar per t.on gold-bear ing  
into the  carotid and affixed to the chest. The heart had quartz to be found in  this State ? Who can measure 
stopped for two minutes and respiration for five min- even the extent of our auriferous  territory ? We know 
utes, and resuscitation took place. our principal gold belt covers an area of 20, 000 square 

•. Alcohol, either as an injection or given beforehand, miles or more, besides which we have several minor 
is absolutely unsafe, and does more harm than good." Fig. l .--GARDEN HOSE COUPLING. gold fields whose aggregate area is nearly half as large. 

" Digital i s, to assist in resuscitating a flagging h eart, We know this whole territory abounds with au rifer-
is valueless. " coupled without the use of a spanner, and are, there- ous quartz veins, but w e  know little ahout thei r ex-

Out of many experiments performed by him, he found fore, espscially adapted for attachment to fire hose, in tent, because not one in a hundred has yet been ex­
that s ubcutaneous injections of strychnine and artifi- the use of which even a small fraction of ti me  is often ploited to any great depth.-Mining and SCientific 
c ial Tespiration were the great restorative agents. He of  great importance. The smaller coupling, shown in Press. 
recounted many instances where recovery occurred Fig. 1 ,  is to be u sed i n  connection with garden or  street • • • , -
after practicing artificial respiration for two, four, washing hose. This  form of the coupl ing is p rovided PrelDi u lDs for Railroad Inventions. 

eight, and even twentyfoul' hotlTS. with a forked hook pivoted on diametrically opposite The " Verein Deutscher Eisenbahn ·Verwaltungen " 
.. Use a mod erate amount of strychnine, inject if you sides of one half of the coupling, the hook being cam- has offered nine premiums, of a total value of $7,500, 

wi l l  saline sol utions or ammoniacal sol utions i nto the shaped and adapted to engage lugs upon the opposite for inventions and improvements relating to (1) the 
veins, but use artificial respiration, and you may save half of the coupling, so as to  draw the t wo parts firmly construction and mechanical arrangement of railroads ; 
most of your chloroform cases. " together, th us com pressing the elastic packing con- (2) rolling stock and its maintenance ; (3) the adm i n is-

• • • , .. tained by the coupling, and insu ring a tight joi nt. tration and working of railroads and railroad statistics, 
Til e  Rapid De .. tructio n  of our For;,sts. The fire hose coupling, shown in Fig. 2,  united and as well as im portant works on railroads. Without re-

According to a government report on the consump- separated, invol ves the same principle as that of  the stricting the scope of the competition, and wi thout 
tion o f  forest supplies by rai lroads, about 73, 000, 000 garden hose, with the addition of a lock or fastener, binding the jury in its decisions, it is recom mended 
ties are annually needed for new construction and re- which holds the double h ook firmly i n  position. This that competitors should confine themselves to the fol­
ne wals by the roads of the United States, which is coupling, while it may be instantly united, and lowing subjects : 
equivalent to about 365, 000,000 cubic feet of raw ma- q nickly separated, is no more liable to accidental 8e- 1. Design and construction of a locomotive boiler 
terial. The various woods are esti mated to be used in paration than the screw coupling. The lock consists which, without increasing its weight, affords safety 
about the following proportions : Oak, 45, 000,000 ; of  a loop pivoted to the back of the double hook, and against explosion, and reduces, at the same time, work­
chestnut, 3,500,000 ; pine, 12,500, 000 ; red, white and adapted to engage a stud projecting from the side of ing expenses. 
California cedar, 5, 000, 000 ; hemlock and tamarack, the coupling when the parts are united. A spiral 2. Improvements in the construction of 10com0tives, 
2,500,000 ; cypress, 1 ,500 ,000 ; red wood, 2, 500,000 ; other spring surrounding the pivotal p in  of the loop auto- especially the valve motion, whereby a better utiliza­
kinds, 500,000. Thus oak furnishes about 60 per cen t matical ly throws the loop into engagement with the tion of the steam may be obtained. 
of the supply,  and n ot only from choice trees mainly, stud. This loop, which serves as an automatic lock 3. Proposal and j ustification of a simpler means of 
but from the young growth, wh ich may make one tie to the hook, also answers as a convenient handle for calculating truck hire. 
to the tree or one to the cut. For bridge and trestle releasing the coupl ing. 4. The construction of a durable and practicable 
work 60, 000,000 cubic feet of sawed material may be It  will thus be seen that neither spanners nor wrenches coupling for steam pipes or continuous brakes w ithout 
ad ded to the requirement, so that a total of the use of India rubber. 
500, 000, 000 cubic feet of wood i n  the shape 5. The construction of a practical and 
of round tim ber for railroad p urposes seems cheap switch b rake. 
to be a reasonable estimate of the annual The competition is limited to in ventions 
cons u m ption. This requires the culling of and improvements covering the period of 
the best timber f rolll probably more than eight years extending from July 16, 1883, 
1 , 000,000 acres of natural forest lands, and to July 15, 1891 , and works and drawings 
to furnish this  alllount continually it is laust be sent in between January 1 and July 
calcu lated that n ot less than froUl 10, 000, 000 15, 1891 ,  to the " Verein Deutscher Eisen-
to 1 5 , 000, 000 acres of well managed forest bahn-Verwaltungen," Berlin,  from which 
would be required, or w i th the pr esent also complete copies of the regu lations gov-
absence of management the area to be re- erning the competition may be obtained. 
served for the p u rpose would have to exceed _ , • , _ 
50, 000, 000 acres, or more than 10 per cent Tornadoes a n d  Violent Storms. 

of the present forest area of the country. A special investigation of the subject of 
C hief Fernow, of the forestry division, tornadoes has been carried on by Prof. H. A. 

recommends the establish lllent of experi- Hazen, of the Government Signal Service, 
mental tree plan tations, to settle as far as during the past year. Prof. Hazen divided 
possi ble  the various question s  regarding for- the tornadoes i n to three classes. First, vio-
est planti n g, u pon which the opinions of lent storms causing destructIOn ; third,  the 
settlers d iffer so great ly.  There is  no better most severe tornadoes ; and placed in the 
method for both gai ning and giving infor- second dass all other known violent storms. 
mation. The ch ief, therefore, proposes in his While there were about 1 , 000 tornadoes each 
annual report to seek the co-operation of the Fig, 2.-FIRE HOSE COUPLING. in classes one and two, causing the death 
experimental stations n o w  existing in the of 1, 071 people, an average of one person 
treeless regions, and that of private individ uals who of any kind are required for operating the coupling. to two storms, and a loss of about $23, 000,000 i n  
can offer special faci l itie6, i n  order t o  establi sh experi- The cam snrfaces o f  the hook i n3ure a su fficient com- property, yet there were b u t  58 tornadoes of  a very 
mental stations upon a uni form and centrall y  d i rected pression of the elastic packing contained b y  the coup- violen t  character, IdlJ ing 755 people, and destroying 
plan, whi le  it  would also be desirable to seek the co- l ing to prevent any leakage. property to the amou n t  of $ 1 1 , 894,700, an average loss 
operation of the authorities having charge of the mil- For further i n formation in regard to this coupl ing, I of 13 l ives and over $200,000 of property to each storm 
itary reservations in the We�t, for a similar pu rpose. and samples,  add ress the National Hose Coupling Co. , of class three. It appears that in no State may a d e · 
From such stat.ions it would eventually be possi ble to of Pomona, California. structive tornado be expected oftener, on an average, 
distri  b u te ll i ant m aterial , as has been successfu lly dOlle  .. I . ,  .. than once in t wo years, and that the area over w hich 
by the California-agri c u l tural and forestry stations and N ew Prospects for Gold lHi n i n g  i n  California. the total destruction can be expected is exceedingly 
else w h ere. A d eRi raiJle expenditure in �he same di- Taking for a text the fact that two-dollar auriferous small.  In the last eighteen years the death casualties 
rection, Mr. Ferno w thinks,  woul e] be the estaolish- quartz can now be m ined and milled in Cali fornia at a from tornadoes averaged 182 annual ly. While this is 
ment of a national  arboretum at Washington, tor the p rofit, an' interesting sermon m ight be preached there- a large number, it does not appear to be as great as 
purpose of col lecting the timber trees that can be ac· from on the possibilities of gold mining i n  this State. the death 0asualty from lightning. It may be safely 
c l imated there.  Besides many reasons of expediency, I When we com m enced this branch of mining in Califor- assumed that, dangerous as are tornadoes, they arp. 
3.mong w hich the educational character of such an in- nia, quartz carrying free gold to the value of $50 per ton not so destructive to life as thunder storms. 
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Filling Glass Jars ,vUh Hot Mixtores. 

To the Editor of the Scientific American : 

In reply to query No. 24il5, the plan of Jennie 
Bierger, given in SCIENTIFIC AMERICAN of November 
1, to prevent glass jars and bottles from being broken 
by filling them with hot materials, is a good one. But 
a plan more simple and never failing is to place a silver 
spoon or any othe I' sil ver instrument in the glass jar or 
bottle. This method effectually prevents even the 
most delicate glass from cracki ng. C .  S. DARRACH. 

Cumberland, Ind.  
• j .  I .  

What is a Foot Pound 1 
To the Editor of the Scientific A meTican : 

Some four years ago I was called to give expert testi­
mony as a mechanical engineer  in a, case in vol ving 
some nice mechanical points. '.rhe opposing l awyer. as 
is  q uite t he custom, sou ght to belittle my knowledge 
of mechanics by asking some very elementary ques­
tions, among which was, W hat is  a foot pound ? To 
which my answer was, " A pound weight-or thrust­
moved through the space of one foot. The lawyer 
then quickl y asked, In what time ? To which I an­
swered, any time-an hour, a day, a month, it is with­
out time. I also explained that a foot pound was a 
unit of power, from which all estimates of work done, 
or to be done, are calculated, and that time was not 
mentioned until it was necessary to applicate work in 
horse power, then 33, 000 foot pounds accomplished in 
one minute was a horse power. In the argument 
which followed after the evidence was all in,  it was 
claimed that I was in error, that there was no work 
without time, that a foot pound means a pound raised 
a foot in  a given ti me. Notwithstanding the fact that 
I had stated the case properly, I find that there are 
many well informed p:Jrsons who 1 think should 
know better, who still stu bbornly contend that the foot 
pound means a pound weight raised a foot high in a 
given time. In despai r of ever being free from unj ust 
criticism on this subject by my own efforts, I beg you 
to write a few l ines on the subject in your valuable 
and widely circulated j ournal, to the end that your 
many readers may be correctly informed. 

WILLIAM GOLDI�G. 
New Orleans, November, 1890. 

[You were correct. 
The UNIT OF WORK is one pound lifted one foot 

high or  thrust through one foot against gravity, with­
out regard to t ime, and is  called a foot pound. The 
impact of a blo w, the power of explosives, are all ex­
pressed in foot pounds or foot tons, without regard to 
time. It is the expression of moving force. 

The UN IT OF RATE OF WORK, or the unit of measure 
of power, is one pound lifted olle foot in a given 
time, as one second, or one minute, and by custom a 
horse power is assigned as a common measure of the 
rate of work.-ED. S. A.] 

$titufifit �mtri tau. 
little heavier than air (specific gravity 1 ' 1056), and only 
slightly soluble in water. It was first condensed to a 
liquid by Pictet and Cailletet, but the operation was 
quite difficult. It refracts liKht the least of any known 
substance. At ordinary tem peratures it posses8es weak 
magnetic properties, but its susceptibility to magneti­
zation is diminished, and sometimes disappears tempo­
rarily, at 325°. Oxygen has a strong attraction for 
other elements, excepting fi uorine, and enters into 
combination with them, forming a great variety of 
compounds. With some elements it forms gases ; with 
oth ers, liquids ; with others, solids. Some of these 
compounds gi ve up their oxygen with great ease, while 
others do not. With one set of su bstances it forms 
neutral compounds ; with others, alkalies ; with still 
o thers, acids. With some elements i t  forms nourishing 
food ; with others, deadly poisons. Mingled with one 
gas, n itrogen, it form s  the air we breathe ; combined 
with anothp.r gas, hydrogen, it  forms the water we 
drink. It  is necessary to the support of all animal 
l ife, and hence was called by the old chemists " vital 
air ; " but its action upon the lungs is very violent if 
breathed undiluted for any considerable time. 

The distinguishing feature of oxygen is its great 
power of supporting combustion. When, by any rapid 
chemical action, light and heat are prod uced, combus­
tion is said to have taken place. Heat is usually neces­
sary to start the process, but afterward the heat given 
out during the process is  more than enough to carry it 
on. In regard to combustion, all bodies may be included 
in  one of three classes : 

1. S u pporters of combustion ; those which, like oxy­
gen, allow bodies to burn freely in them, but do not 
burn themselves. 

2. Combustibles ; those substances which, like char­
coal, actually burn in a gas of the first class, w hen 
raised to the proper temperature. 

3. Those bodies which, like sand, iron rust, or earthy 
bodies in general, neither burn themselves nor support 
the combustion of other bodies ; they may be made 
red hot, but they do not burn. 

The terms " combustible " and " supporter of com­
bustion " are, however, mere ly  relative ; for, although 
hydrogen is ordinarily a combustible, and oxygen and 
chlorine supporters of combustion, yet these two last 
mentioned gases are quite capable of burning when 
surrounded by an atmosphere of hydrogen. All sub­
stances which burn in air burn in pure oxygen with 
greater brilliancy. If a glowing spl inter is put into a 
jar of oxygen, it is lighted and burns with a very bright 
light. Substances usual ly  considered incombustible 
Illay burn violentl y in oxygen .  For instance, take a 
steel watch spring, coil it into a spiral, tip one end 
with sulphur and light it, and put the spring into a 
jar of oxygen. The spring burns with a dazzling light, 
and scintillates beautifully. The combiuation of oxy­
gen with other elelllen ts is called oxidation. and the 
products are called oxides. Combustion is the combi­
natiol1 of oxygen with another substance ; so that oxi­
dation is really combustion, and vice versa. 

The cases considered above are cases of rapid com­
b ustion.  At ordinary temperat ures oxygen often enters 

Ordinary Action s  or Oxygen. into combination so slowly that the heat liberated is 
BY GEORGE L. BUlIDITT. not perceptible (for oxidation always causes heat). 

In the year 1774, phi losophers all over the civilized This is the case when iron rusts in the air. This is 
world were astonished by Dr. Priestley's discovery of called slow combustion ; but this slow combustion is 
oxygen. It has rightly been called the most i mportant always accompanied by heat. A pound of iron will 
discovery of that century, and rivaled Newton's dis- produce the same amount of heat, whether rusted in 
covery of gravitation in the preceding century. Besides air or burnt in oxygen ; only  in the first case it may 
forIU ing  an epoch in the progress of learning, it put an take years to develop this  amount of heat, and in the 
end to old chemical theories, and  at the saIUe time laid second onl y a few min utes. Uuder  favorable circum­
the foundation of modern chemistry, furnishing a key stances oxidation may become 80 rapid as to raise the 
to many of  nature's secrets. But, while Newton's dis- tem perature of a body to its ignition, when i t  bursts 
covery is  unsurpassed in grande u r, Priestley's is more into flame, producing what is known as spontaneous 
closely connected with earthly affairs. combustion. This is especially the case in machine 

Oxygen is  the most abundant of all  the elements. It shops or factories, if piles of tow,  used for wiping oil  
composes at least one-third of the  earth , one-fifth of froill machinery. or pi les of oi ly i ron filings, are le ft 
the at IUosphere, and eigh t-ni n ths by weight of all the lying about for any len gth of time. Al though the 
water on the globe. It is also a very important con- combustible. or body which is burned, may undergo 
stituent of all m inerals, animals. and vegetables.  Oxy- such a complete change of for m  as to disappear from 
gen may be prepared in a variety of ways. One way is sight, yet there is  no  dt'struction of matter or loss of 
to hea t m e rcuric oxide i n  a t u be or  retort. Mercury is weight during com bustion. 'Vhen a candle burns, it 
soon condensed i n  the coolest part of  the retort, and a seems to be completely destroyed, leaving only traces 
gas is liberated, which may be collected over water : of ash. However. it may be shown that there is no 
2.!':::gO = 2Hg + O2• It was by this method that Dr. actual destrnction of  the candle's components, but 
Priestley discovered the gas. A supply of very pure that they have combined with a certain proportion 
oxygen may be obtained by the action of heat u pon of oxygen, forminlr carbonic anhydride and aqueous 
potassic chlorate. A flask may be used to hold the vapor ; and these, although invisible, really weigh 
chlorate, and the gas may be collected in jars over more than the original caudle, the gain in weight 
water. When the quantity of c hlorate is large, the representin g the amount of oxygen necessary to pro­
heat req uired is apt to soften the glass of the fiask in duce the change. Metals oxidize more rapidly in a 
which the chlorate is decom posed. It has been found moist than i n  a dry atmosphere. In the case of i ron, 
that metal l ic oxides, if mixed in a fine powder with the the oxidation goes th rough the entire mass ; but with 
pulverized chlorate in the proper proportions, canse the other substances, l ike lead and zinc, only a coating is 
expUlsion of the gas at a Ill uch lower temperature, formed on the surface, which protects the parts beneath 
although such oxides do not appear to have ex peri- from oxidation. 
enced any change d u ring the operation .  Black oxide Slow oxidation is constantly going on around us, 
of copper or oxide of manganese are the oxides gener- although in such a q uiet way as to be unnoticed in 
ally used. but the resulting oxygen always contains most cases. Oxygen, existing free in the atmosphere, 
traces of chlorine. These are the simpl est ways of get- pervades everything, and shows an irresistible desire 
ting oxygen for experiments, although many others to possess everything. The d ecay of animal and vege­
exist. table matter is d u e  to oxygen ,  w hich, by its combina-

Oxygen is A colorless tasteless and scentless gas, a tion with thelll breaks them u p  into simpler sub-

stances. It is this slow oxidation which rids the earth, 
the air, and the sea of their impurities-a sort of smould­
ering fire which consumes all waste matter. Its slight 
solubility in  water enables it to remove impurities from 
below the surface of lakes, rivers, etc. , thus keeping 
the water pure. The part played by oxygen in nature 
is of the greatest importance. It  is a sort of keystone 
in the arch of chemical elements, holding them in t h e i r  
proper places b y  the vast number o f  combinat ions i t, 
makes with them. 

Of the practical consequences of Dr. Prie8tiey's dis­
covery, Prof. Liebig observes : " Since the discovery of 
oxygen,  the civil ized world has undergone a revolu tion 
in manners and customs. The knowledge of  the com­
position of the atmosphere, of the solid crust of the 
earth, of water, and of their infiuence u pon the l i fe of 
plants and animals, was linked with that discovery. 
The successful pursuit of innumerable trades and 
manufactures, the profitable separation of metals from 
their ores, also stand in the closest connection there­
with. It may well be said that the material prosperity 
of em pires has increased manifold since the time oxy­
gen became known, and the fortune of every individ ual 
has been augmented in proportion. "-Pop. Sci. News. 

.. � .  t .  
Population or our Principal CUies. 

The new census show the population of fifty cities to 
be as follo ws:  

1. N e w  York . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
2. Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

3. Philadelphia . . . . . . . . . . . . . . . . . . . . . . . .  . 
4. Brooklyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5. St. Louis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6. Boston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
7. Baltimore . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

8. San Francisco . . . . . . .  . .  . . . . . . . . . . . . . 

9. Cincinnati . . . .  . . . . . . . . . . . ' . . . . . . . . .  . . 

10. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . .  . 
11. Bnffalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

12. New Orleans . . . . . . . . . . . . . . . . . . . . . . . . .  

13. Pittsburg . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 
14. Washington . . . . . . . . . . . . . . . . . . . . . . . . . . 
15. Detroi t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

16. Mil waukee . . . . . . . . . . . . . . . . . . . . . . . . .  . 

17. Newark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
18. Minneapolis . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
19. Jersey City . . . . . . . . . . . . . . . . . . . . . . .  . . 

20. LOllisville . . . . . . . . . . . . . . . . . . . . . . . .  . 
21. Omaha . . . . . . . . . .  ' . . . . . . . . . . . ' . . . . . .  . . 

22. Rocllester . . . • . . • • • • • • . . . • . . • • • • • • . . . .  

2.3. St.  Paul . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

24. Providence . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

25. Indianapolis . . . . . . . . . . . . . . . . . . . . . . . .  . . 

26. Denver . . . . . . • . . . . . • . . . . . . . . . . • • • • . • • • •  

27. Kansas City (estimated) . . . . . . . . . . . .  . . 

28. Allegheny . .  . . . . .  . . . . . . . . . . .  . . . . . .  . .  

29. Albany . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

30. Columbus . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

31. Syracuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
32. New Haven . . . . . . . . . . . . . . . . . . . . . . . . .  . 
33. Worcester . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
34. Scranton . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
35. Toledo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
36. Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
37. Paterson . . . . . . . . . . . . . . . . .  . . ., . . . . .  . . 
38. Lowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

39. Nashville . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

40. Fall River . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
41. CambrIdge . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
42. Atlanta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

43. Memphis . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . 

44. Grand Rapids . . . . . . . . . . . . . . . . . . . . . . .  . . 

45. Wilmington . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
46. Troy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

47. Reading . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

48. Dayton . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . 

49. Trenton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

50. Camden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1890. 

1,513.501 

1,098,576 

1,044,894 

804.377 

460.357 

446,501' 

433,547 

297,990 

296,309 

261,546 

254,457 

241,995 

238,473 

228,160 

205,669 

203,979 

182,0'20 

164.738 

163.987 

161,005 

139,526 

138,327 

133,156 

132,04.3 

107.445 
]06,670 

105,000 

104,967 

93,523 

90,398 

87,777 

85,891 

84,536 

83,450 

82,652 

80,838 

78,300 

77,005 

76,309 

74,351 

69,837 

65.514 

64.586 

64,147 

61.437 

60,605 

58,926 

58,868 

58,488 

58,2;'4 

Totals . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.284,633 

1880. 

1 . . . .  1,206,209 

4. . . .  503,185 
2 . . .  847,170 
3 . . . .  566.663 

6 . . . .  350, 018 

5 . . . .  362,839 

7. . . .  332,313 

9 . . . .  2.33,959 

8 . . . .  255 1:-�!l 
ll . . . .  1GO. I . G 

13 . . . .  15:;, l d  

10 . . . .  2I1i,I.,,, 

12 . . . .  156,:38U 

14 . . . .  147,29:l 

18. 116,:3{0 

19 . . . .  1 1 5.587 

15. . . .  136,508 

38 . . . .  46,887 

]7 . . . .  120,72.2 

16 . . . .  123,758 

63 . . . .  30,518 

22 . . .  89,366 
45. . . .  41,473 

20 . . .  104,857 

24. . . .  75,056 
49 . . . .  35,629 

30. . . .  5.;,785 
23. . . .  78,682 

21. . . .  90,758 

33 . .  51,647 

32. . . .  51,792 

26 . . . .  62,882 

28 . . . .  58.291 

39 . . . .  45,850 

35. . . .  50,137 

25 . . .  63,600 

34 . . .  51,031 

27 , . . .  59,475 

40. . . .  43,350 

37. 48.961 

31. . . .  52,669 

48 . . . .  37,409 

54 . . . .  33.59' 

58. . .  32.01 

42 . . . .  42.4:8 

29 . . . .  56.74 / 

41 . . . .  43.27 

47 . . . .  38,6.8 

64 . . . .  29,910 

44 . . . .  41 ,659 

7,750,715 

Redu ctioll or Indebtedness in tbe I.'nUed States. 

According to the new census reports the indebtedness 
of the nation, as well as of States, counties, and towns, 
has been greatly red uced within the past twenty years. 
The follow ing table explains itself : 

Net Debt. 1870. 1880. 

National government . .  $2,386,358,599 $1,942,172,295 
S tates . . . . . . . . . . . . . . . . . .  352.ti66 698 227,176, 133 
Counties . .  . .  . . . .  . . . . . . .  187,765,540 124,027,586 

----- 1 ---·- --- ----

1890. 

$988, 1 75.172 
152.117.739 
115,224.885 

Totnl . . . . . . . . . . . . .  $2,926,990 807 $2,293,376,014 $1,255,517,796 
Population . . . . . . . . . . . . . .  38,558,371 50,155.783 64,200,000 

D ICB'rs PER CAPITA. 

Natioual . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

1870. 

$61.88 
9.15 
4.87 

1880. 

$38.74 
4.52 
2.74 

1890. 

$15.39 
2.36 
1 .79 

As regards municipal debts, the Philadel phia Press 
says : " In 1866 the aggregate debt of 130 cities was 
$223,000, 000. In 1876 these same cities showed a debt 0 

$644,000, 000. In 1880, 858 lll u n ici pal it ies only showed a 
debt of $695,000,000, and according t o  the forthcoming 

census the debt of these same 858 IU unici pal i ties will  be 

$699, 500, 000 ; and thi s with an increase of from R5 to 38 
per cent in the population. " 
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UTILIZING NIAGARA FALLS WATER POWER. 

Probabl y  no one question has more commonly come 
up among' manufacturers and the more i ntel l igent me­
chanics of the country, for years past, than the in ­
qu iry as  to  why the  great water power of Niagara 
Fal ls has not heretofore been harnessed to the 
machinery of extensive industrial establ ishments, 
and made to do work in some degree commensu­
rate with its mighty potentiali ty. Beyond the 
feel ings evoked i n  t.h e  mind of the casual beholder 
by the grand and subl i me spectacle here present­
ed, there arises i n voluntarily in the mind of the 
engi neer an almost  boundless prospect of magn ifi­
cent possibili ties i n  the uti l ization, for the service 
of mankinrl,  of the tremend ous energy wh ich na­
ture here displays. Something h as been done, it 
is true, in the way of using this  natural water 
power, but such em ploymen t  has been quite in­
finitesimal in com parison with the grand total 
offered. A canal three-quarters of a mile long, 
com mencing j ust ahove the falls and terminating 
on the high bank below, has for several years fur­
nished the water to run about a dozen establish­
ments, principally flouring mil ls, but so incom­
plete has been the provision for utilizing the full 
head of the water, that, as it escapes in the tail­
race, after pass ing thro ugh the wheels, it has in many 
cases a fall almost equal to that of the falls proper. 

The great obstacle to the further uti lization of this 
power hitherto has been the immense amount of rock 
cutting, through the hard Niagara limestone, w h ich 
any com plete employment of the great head afford ed 
by the fal ls  would necessitate. This work has now 
been undertaken by the Niagara Falls Power Com pany, 
accordi n g  to the plans shown in the accompanying 

j'citutifi c �mtri,au. 
river sh ore about two miles, afford ing docking facili­
ties and furnishing ample room for mill sites and 
homes for the operatives, which will  yet be so far away 
from and above the falls as not to impair its beauty 
and grandeur i n  the eye� of visitors. 'fhis is shown in  

LINE OF TUNNEL UNDER TOWN OF NIAGARA TO 
FIRST CANAL. 

one of the views, exhibiting the line of the tunnel to 
the first h ydraulic canal, other canals bei ng made as 
req u ired by the development of manufacturing at this 
poin t  u n ti l  the capacity of the tunnel to d i scharge the 
water used is fnl l y  utilized. 

The l ocation affords great advantages i n  the way of 
transportation faci l i ties, for it i s  on direct water com­
munication with the ports of all the great lakes and 
the Erie canal, and side tracks from the leading trun k  

[NOVEMBER 22,  1 890. 
able at Lawrence, Lowell, Holyoke, and Cohoes com­
bined. In all these manufacturing towns, too, it is to 
be remembered that the water privileges only cover 
the right to use w ater for a certain number of h onrs 
each day, not contemplating night work, and, even 

with these restrictiom, stoppages from want of 
water are frequent during the summer mon ths, so 
that very many establishments have found it 
necessary to supplement  their water power with a 
steam power plant. At Niagara, h owever, natnre 
has made a great natural dam, by which all the 
great lakes, drai ning a country of more than 24 1 , 000 
square miles, are formed into mam moth reservoi rs, 
80 that there is practically no variation in the 
height of the river from one season to another. 
Water can, therefore, be as readily supplied for a 
day of twenty-four hours as for one of ten hours, 
there will never be any anxiety about the giving 
way of dams, and the machinery, once started, 
need never stand idle. 

Thc Niagara Falls Power Company was incorpo-
rated by the New York Legislature in 1886. Its 
officers are Ed ward D. Adams, president ; Francis 
Lynde Stetson and Ed ward A. Wickes, vice-presi­
dents; William B. Rankine, secretary; and George 
H. Kent, treasurer. 

A contract for the work has been made with the 
Cataract Construction Company, and operations have 
been commenced upon the tunnel, shafts and race­
ways. 

According to the contract, the first section of the 
work will be completed and the power ready for use 
by the tirst of  1892. 

Albert H. Porter is 
Bogart and Coleman 

the resident engineer ; John 
Sellers, consulting engi neers; 
Clemens Herschel, hydraulic and 

engin@er. 
... . .. 

(cocoan n t  Butter. 

The Kew Bulletin contains a num­
ber of documents descdbing the 
preparation of cocoanut butter. 
The chief of these is a report from 
the British vice-consul at Berlin, 
stating that the process of prod uc­
ing an edible fat from the marrow 
of the cocoanut was discovered 
about five years ago by Dr. 
Schlinck, of Lud'Wigshafen on the 
Rhine, and has been regularly car­
ried out since 1888 by a Man nheim 
firm . Factories are also about to 
be establ ished in Paris and Am-
sterdam. The article is descri bed 

illustrations, and with a contem­
plated investment of over th ree 
mill ions of dollars. A tunnel is  to 
be constructed, of horsesh oe shape 
in cross section,  from the water l evel 
belo w the fall s  to a point about 
one m ile above the fal ls,  this tun­
nel being at an average depth of 
about 160 feet below the ground, 
and some 400 feet from the river, 
with which it will be connected by 
surface canals. The tunnel  will  
thus furnish an immense tail-race 
for the wheel pits, to be sunk below 
the level of the canals. The tunnel,  
canals, and wheel pits will aU be 
cut in hard rock, which occurs at 
no point  over ten feet below the 
surface. The lower end of the tun­
nel will be beneath the village of 
Niagara, and it will  have a rising  
grade of seven-tenths of one  per 
cent ; its cross-sectional area is to 
be 490 square feet, which i s  esti· 
mated to be sufficient to d ischarge 
the water from wheels adapted to 
furnish 120, 000 h orse power. The 
company will put in  turbine wheels 
in a num bel' of the pi ts, to furnish 
power by cable, pneumatic tube, or 
electricity, and will also lease privi-

PROPOSED ARRANGEMENT OF WHEEL PIT AND GEARING TO DEVELOP 

as having " at present an u n limited 
sale."  The trade is chiefly with 
Germany and Switzerland ; the 
sales are steadily on the increase. 
The su pply is about 50 cwt. per 
day, but the demand is occasion­
ally double this. From a report 
from the United States consul at 
Mannheim, who first drew atten­
tion in other countries to the pro­
duct, the number of workmen now 

leges to customers desiri ng to make thei r own wheel 
pits and put in  their own wheels and connections. 
One of our il lustrations shows a plan for the develop­
ment of a 2, 000 horse power, which it is proposd to dis­
tribute for various uses. The manner in w h i ch the 
water is led to the turbine wheel, in trunk p i pes, is  
represented according to the usual plan ad opted in  
present water power systems ; b u t  the d i ameter of  the  
wheel pits is  shown to be sufficiently large to admit  of  
any preferred method of gearing for  the transmission 
of the power to the su rface of the 
ground. As sh own in  the sectional 
view and in the plan of a wheel pi t 
for a large po wer plant, i t  wi l l  be 
observed that, in the gradien t of 
th e tunnel, and in the ample space 
left below the wheel , there is a de­
cline given to the tail-race such as 
is unknown in the setting of the 
wheels in  most places where water 
power is used , so that there can 
never be any trouble from back 
pressure. Although the construc­
tion will give a fal l  of 160 feet from 
the canals to thQ tunnel, it is  not 
contemplated to use more than 120 
feet head upon the whel,lls, leaving 
the remainder for the free discharge 
of the water. 

The work of sinking the first 
shaft, from which the tunnel will 
be projected by lateral h eadings, is 
shown in  our first page illustration, 
and does not d iffer from ordinary 
rock cutting in mines. The com­
pany has purchased about 1,300 
acres of land, extending along the 

2,000 HORSE POWER. 

l ines of rai lway will be mn to al l the lands and m i l l  
sites. 

The distingui�h ing featu re of this great enterprise. 
as com pared with all o ther u ndertakings by which 
water power h as been util ized for industrial purposes, 
l ies in the utterly i n exhaustible supply of water to be 
drawn from. It i s  estimated that the tunnel wi l l  not 
take from the r iver more than four per cent of the wa­
ter now flowing over the fal ls ,  and yet will furnish an 
amount of power greatl y  in excess of that now avail-

SECTION OF CANAL, fUNNEL, AND WHEEL PITS. 

employed in the factory is 25, and 
the price of the butter 67:jd . to 77:jd. per lb. The nuts 
are obtained from the South Sea Islands  and th e African 
and South American coasts. The butter contai ns 60 to 
70 per cent of fat and 23 to 25 of organic m atter, of 
which 9 to 10 per cent is albumen. It is of  a c l ear 
whitish color, and hardens at 66' Fahrenheit. It is 
su itable for cooking, and is not disagreeable to taste or 
smell. At p resent it is chiefly used in hospitals and 
State institutions, but it is rapidly finding its way into 
the homes of the poor, who are taking to it instead of 

o leomargarines. It is said to be 
free from acids and other disturb­
ing elements fou nd in b utter, and 
thus to be easier of d igestion . 
" There are those who do not hesi­
tate to neclare this new substitute 
as h ealthier and infinitely prefer­
able to the too often bad butter 
brought in the markets, and not to 
be named in the same breath with 
the oleomargarines made too often 
from the diseased fat of horse and 
sheep flesh. "  

- .... -
Tile Paper Indnstry. 

Three thousand m i l l i o n  s of 
pounds is the estimated yearly pro­
d uction of paper. The United 
States has 884 paper mil ls  and 1, 106 
p a p  e I' machines ; Germany 809 
mills and 891 machines ; France 420 
mills and 525 m achines ; England 
361 mills, 541 machines ; Scotland 
69 mills, 98 machines ; Ireland 13 
mills, 13 machines ; Russia 133 mills, 
137 machines; and Austria 220 mills, 
270 machines. 
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THE NORTON SELF-BALLASTING LIFE BOAT OR 
YACHT. 

The Norton system of construction, adaptable to all 
classes of vessels needing ballasting, has recently been 
broug'ht before the public by the trials to which ves­
sels embodying this principle have been subjected, 
'I'his system consists of a peculiar construction by 
which a vessel when placed in the water takes in her 
own ballast, and when taken out of the water at 
once discharges the ballast. This is done automati­
cally. It is the invention of Captain F. L. Norton, by 
whom it has been patented. 

A series of water tanks are secured along the inner 
floor of the hull, and extend around the inner bilge 
between the frames. The upward extensions may 
reach well above the water line. The tanks are com­
pletely sealed except for openings for pipe and valve 
connections. One series of these openings is made in 
the upper sides of the main body of each tank, placed 
on opposite sides of the axis of the ship. There is 
one opening' for each tank. These opening communi­
cate with two air pipes that run fore and aft. The 
pipes at one end are turned upward and carried through 

the deck outside of the combing of the hatchways and 
cabin sides. At this end they are provided with a 

valve opening upward and normally closed. There is 
one pipe for each side of the hull, the tanks lying in 
pairs on each side of the keelson. 

The other series of openings are in the bottoms of 
the tanks, and, without any interposed valves, commu­
nicate directly with the sea. Through these openings 
the water is admitted into the chambers in the hull for 
ballast. 

When out of the water these tanks are empty. When 
launched, water at once runs in, the air escaping 
through the deck valves until the lower body of the 
tanks is filled and the water has risen in the air pipe to 
the plane of the water line. Water will also rise in the 
upper extensions of the tanks between the vessel's 
frames, compressing the air sealed therein. This forms 
a series of air cushions. 

If a heeling stress is applied to the vessel, the water 
cannot run out, as the air valve, automatically closing, 
prevents its escape. It acts, therefore, exactly like 
fixed ballast, with one important exception. The 
cushioning of the water against the air makes the 
righting action especially eaRY, tending to diminish all 
severe strains, which may become very noticeable in a 
vessel with fixed ballast. The tendency to oscillation, 
on righting, is also found to be very slight, the water 
acting to prevent it, as in the well known rolling 
tanks. 

�"itutifit �ltltri'11U. 

In the cross-sectional view of a vessel, on the right 
hand side of the illustration, the main features de­
tailed above are shown. W W are two of the water 
tanks. C 0 are the upward extensions containing air. 
At a a are shown the inlet openings, while A A 
are the air pipes. To make the vessel a life boat, air 
tanks, L L, are introduced above the ballast tanks. 

The system has been subjected to rigid tests. A life 
boat 26 feet long, 7 feet 3 inches beam, and 3 feet 6 
inches deep, was experimented with in 1886, under the 
auspices of the Danish and German governments. The 
boat held 48 men, and still preserved 15 inches free­
board. With 14 men on one gunwale, all there was 
room for, the vessel still preserved 6 inches freeboard 
on the lower side. It was then filled with water, and 
10 men on one gunwale brought it to the water level, 
when the boat began to empty itself, and actually dis­
charged half the water which had been placed in it. 
The ballast tanks filled in 35 seconds and emptied in 
from 10 to 15 seconds. This was with the air valve in 
action. When this was held open, the action was one­
third quicker. 

This is but a partial recital of the tests made on this 
occasion. The next important trial of the system was 
made with the yawl Neversink, a view of which is 
given in the illustration. This littlfl vessel was 36 feet 
long over all, 30 feet on the water line, 12 feet beam, 

of French naval officers are to inspect it. The mean 
draught as given above is with the ballast chambers 
filled. When they are empty, the draught is 4 inches 
less. Without ballast a weight of 986 lb. on one gun­
wale produced a heeling effect of 8Yz inches; with the 
ballast but 3Yz inches depression was produced. There 
are twelve water compartments, holding 282 cubic feet 
or about 8 tons of ballast only. The double bottolll 
above the tanks is 32 in. Irom the gar board strake. 
Before leaving, the F. L. Norton waR inspected by 
the National Board of Inspection and Survey on behalf 
of the U. S. government. 

The system seems peculiarly well adapted to ship's 
and shore life boats. Out of water they would weigh 
no more than ordinary boats, but once afloat would 
become self-ballasting. No upset has yet been recorded 
against them. 

...... 

Bleaching and Fireproofing FabriCS. 

Any suitable chemical may be used, as, for instance. 
borax, soda, alum, chloride of sodium, and other che­
Illicals that would have the desired effect. After the 
solution is applied, the fabrics are forllled into bundles 
or rolls, while yet damp with the solution, and stored 
away in this damp condition, when a chemical action 
takes place in the mass, which effects the bleaching of 
the fabrics, and renders them whiter than they would 
be if the same solution were applied and the fabrics 
dried before being formed into bundles or rolled up. 
The bleaching of the fabrics is not the only result, bnt 
it also renders the fabrics fireproof, and makes them 

L L 

���� ...",;;:'=-- 1. The yawl Neversink cross ill,£( the Atlantic, 2. The fltcmu yacht F. L. Norton on the ways; stern view. 

3. Bow view of yacht. 4. Cro�:-; section of Norton life boat. 5. Side view of the F. L. Norton, showing 

Bea pipeR for admission of ,vater ballust. 

THE NORTON SELF-BALLASTING LIFE BOAT OR YACHT. 

and drew 4 feet 6 inches aft. The mean draught was 
about 3 feet. She carried about 700 square feet of can­
vas. Commanded by Capt. Josiah'l,N. Lawlor and with 
a crew of one and with a single passenger, Mr. Ed ward 
S. McKinney, of Elizabeth, N. J., the Neversink suc­
cessfully crossed the Atlantic. New York was cleared 
on May 11, 1889, and Boston was reached May 16. On 
May 20, after a couple of days in harbor, the Never­
sink sailed for Havre. The run to Havre was made in 
a little over a month, the harbor being reached at 
12.30 p. m. on June 28. The highest day's run was 221 
miles. The voyage was a most successful one, and the 
boat was at once exhibited at the Paris exposition. 
Canned provisions were principally used. For cooking 
porons bricks of clay and asbestos soaked in oil were 
employed. One sea was shipped, corning in over the 
stern as high as the mizzenmast, but., while it half filled 
the cabin. the boat carne out unharmed. 

By the time this reaches our readers the stearn yacht 
F. L. Norton will be on her way across the ocean. 
It was originally a sailing vessel, and under yawl rig 
rode out one of the heaviest gales ever known off Cape 
Hatteras. A compound condensing engine and boilers 
have been put in by the Pusey & Jones 00. The cylin­
ders are 5Yz in. and 10Yzin. diameter, and 10 in. stroke. 
The boiler is tubular and can carry 125 lb. of steam. The 
hull is 58 f�et long over all, 54 feet between perpendic­
ulars, 12Yz feet beam, with a mean draught of 6 feet 4M 
in. Toulon, France, is the objective point, where a board 

softer and more pliable, and thus adds also to their 
value. As an example of a suitable solution per yard 
of the fabric, two and a half pounds of chloride of sodi­
um, dissolved in seven and a half pounds of water, has 
been found to give good results. The invention is par­
ticularly applicable to the manufacture of bagging 
from jute butts, and it will be far superior to that 
heretofore produced from this article, in that it is 
lighter in color, as well as much snperior in appear­
ance. By applying the solution while the goods are 
on the calender, it does not come in contact with the 
spinning and weavIng machinery, which would cause 
them to rust, and by applying it while the goods are 
on the calender, and just before being rolled up, a very 
thorough and even distribution of the chemical through 
the goods is obtained. As before stated, the rolls are 
stored away as they come from the calender, and in a 
damp condition, produced by the application of the 
chemical, and the result is that a chemical action takes 
place in the tightly rolled goods, which very materially 
improves the color of the article, and adds much to its 
value, but practically nothing to the cost of its pro­
duction. 

.... � .. 

THE single-rail road system has appeared again. 
This time it has the advantage of being designed for 
the use of electric power, and llIany of the hitherto 
insuperable difficulties of the system are thus happily 
avoided. 
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Bl uestone Slde_alks. I are known as end joints. Where the blocks are regu-

Of all the diverse industries in building material lar and well defi ued the blocks are readi ly cut into rec­
there is, perhaps, none larger, yet none about which tangular shaped sizes for platform�, s idewalks, cross­
so little is known as the bluestone industry. New walks , and curbing stones. The layers of stone range 
Yorkers walk day by day over the smoothest blue- from one i nch to three feet in thickness, the top beds 
stone sidewalks in the world, yet, if asked w h ere they being th inner general l y  than thmle deeper in the 

come from, the majority will say, " I'm blessed i f  I quarr y. In working into  a hi l l ,  bedding planes, or 

know. "  The h uge slabs come from the quarries in divi�ion seams, frequent ly  diHappear, and two or more 
m uch the same shape that we see them as sidewalks. layers merge i n to oue heavy slab. III most cases the�e 
The stone known as H ud�on River bl uestone is the thick strata  can be spl it  apart along the planes of bed­
blue, fine-grained, com pact sandstone, and the belt of ding, and the cap layer i� l i fted off by means of wedg­

country whence New York gets her slabs is nearl y one ing on the edges. The size of  the �toue is al ways de­
hundred miles long i n  this State, stretching from the termined by the natural joints, and freq ueutly layers 
Helderberg Mountains in Albany county across Greene s ixt y  feet long, twenty feet wide, and ten inches in 
and Ulster coun ties, taki ng i n  a strip of both Orange thickness are l i fted fro m the beds. T Ile  facilities for 
and Sul l i van count ies, and across the Delaware River handl ing and shipping l imit the s ize, and such mon­
into Pennsylvania. In Albany and Greene counties sters are immediately broken into s maller sizes. It  i� 
the ledge bearing good stone is  narrow, as i t  is  also in customary to use the thinner stone for town or village 
the town of Saugerties, U lster county, being found I s idewalks, while the thicker layers are worked into 
only on the east and east·sout heast footh ills of the curbing, crosswalks, window and pier caps, sills, and 
Catsk i l l  Mountains, where it is bounded 011 the east flaggi ng. 
by the older l i mestone formatiolls and on the west by 'I.'he s l a bs are sent from the quarries to tide water at 
the conglomerate and quartzose formations of the Cats- various points along the H udson River, Wil bur, in the 
ki l l  range. The belt  w idens in  the towns of King-st, ' , c i ty  o f  Kingston, being the princi pal Ilhipping point .  
Woodstock, H u rley, Ol ive, and Marbletown, i n  Ulster The stone is  trucked from three to  ten miles over heavy 
coun ty, an d i n  them the quarries are widely di�tributed stone t ram ways built  especially for the purpose. In 
over the plateau w hich borders the Catski l ls on the this  c ity a span o f  horses drawing a load of five tons is  
southeast. To the north west and in the valley of the a sight,  yet on the stone roads from the quarrying dis­
Esopus Creek quarries have been worked for forty tricts into Kingston an everyday sight is  a span of  
years, and that part of the town of H u rley known as horses hauling a load of ten or e leven tons, and fre­
J ewell  ville, or 'Vest H urley,  has had the best and quently three horses hitched abreast have taken loads 
m ost profitable quar ries. Oue quarry at West Hur- of stone weighing fifteen tons to the docl" 
ley, known as the Great Lawson Quarry, was worked One monolithic m onster, now i n  the yard of Oste r­

by Luci us Lawson for more than thirty years. It  is houdt Brothers, at W ilbur, is  20 by 24 feet 9 i nches, 1 0  
asserted that more than $2,500, 000 worth of  flag and inches thick, a n d  i t  weighs several h u ndredweight 
other stone has been taken from that hole. More than over twenty tons. It was quarried about four miles 
fi fty acres of ground , in lIlany places to the depth of from K ingston, at Sawkill, and is probably the larg­
forty and fi fty feet, have been worked over, and the es t  s tone ever brought safely to tidewater, it bei ng 
broken stone,  or refuse, from the quarry, known as several feet larger and more than three tons heavier 
rubbage, has been piled up in banks, in some places an than the great stone in  front of the Vanderbilt residence 
eighth of a mile in length and 100 feet in height. at Fifth Ave n u e  and Fiftieth Street, this city, that 

That probably was not only the most famous but stone bei ng 15 by 20 feet and 8 inches thick. The mon­
the most profi table b luestone quarry ever opened, and ster is so large that it may have to be cut in two for 
Lucius  Lawson, now in the stone business in  Chatta- a buyer, as it  is larger and wider either way than any 
nooga, Ten n . ,  was once a millionaire. Unfortunate sidewalk in America. To cut it  will  detract from its 
speculations in land and the work of draining the actual value about 20 per cent. In its present shape 
great Beaverkill Swamp, i n  Ulster county. involved it is practically  dead money to its owners on a,CCOUIH 
Mr. Lawson to such an extent that a few years ago he of its immense size. It carne very near meeting d isas­
fai led, and lost not only hi .. quarry, but  every dollar ter several times before it was safely removed. AI­
he possessed i n  the world. For many years, while though the q uarry is only about four miles from the 
Lawson worked the q uarry, the gro u n d  was owned by river, and the road mostly down grade, the truckmen 
the late General Daniel  Tompkini:1 Van Buren, of  Plain- were three days in m oving it  to tidewater, and d uring 
field, N. J. , and Lawson paid a quarry rent of so much that time three trucks were broken down. Eigh t 
a foot for the stone taken out. General Van B u ren horses drew it, although four could have hauled the 
recei ved more t h an $200, 000 in percentages, or, as i t  is weight. It was thon ght safer, ho wever,  to h ave 
called, . .  quarry rent. " From t his quarry probably double that number. One side of a tol l  gate had to 
more stone fur side walks in  this  city has been taken be taken down to allow i t  to pass th rough, and in 
than from any three quarries in the b l u estone helt. crossing the bridge of Esopus Creek at Kingston it 

There are quarries along the H udson River at New had to be turned up on its edge to an inclination of 
Baltimore, and, thence southward, at Coxsackie and about fifty degrees to clear the side trusses of the 
Catskill, and near Rondout, but they are not of the brid ge. 
typical bluestone, but of the softer gray sandstone of The bl uestone ind ustry gives employment to a vast 
the H udson River slate formation. The quarries at body of skil led and unskilled laborers. It is estimated 
Palenville and vicinity,  West Saugerties, Boicevil l e, that from New Baltimore on the H ud�on to Pond Eddy 
Phomicia, Wood land Hollow, Shandaken, and Pi ne on the Delaware, at least 20,000 lll en  are  employed di­
H i l l  are undoubtedly  in the Catskill group of rocks. rectly in the various branches of the work, not includ­
In working the quarries there is m uch variation in the ing those em ployed on railway trains, stoHe barges, 
thir.kness and nature of t h e  overlying earth and top sloops, and canal boats moving the stone from tide' 
rock that m ust be taken off before the good stone is water to market. U lster county, being the largest 
reached. The work of removing the top is  called strip- producer, em ploys the most men, and q uarrymen, 
ping. and the heavier the top the less profitable the stone cutters, laborers, team sters, stone measurers, 
quarry. The man y openings in the bluestone belt in- handlers, and machine workers will number at least 
dicate that the whole territory is underlaid with beds 7,000. Ordinarily the pay of the men who work at the 

of bluestone. but i ll large areas the stone is of inferior various branches of the business is good. Stonecut­
quality, or the th ickness of the ledges is not great ters get from $3 to $5 a day, while the pay of the 
enough to warrant their working at a profit. The other branches of ski l led and unskilled and machine 
custom is to lease the land at a certain royalty a square labor runs from $ 1 .50 to $3.50 a day. When there is a 
foot of stone taken out, which is generally  half a cent depression in the  bl ueston e  trade everything comes to 
a foot. Few of the quarries are worked by com panies, a standstill in the city of Kingston, so badly is b usi­
and fewer Rti l l  on a large scale. Nearly all are worked ness affected. 
by indiv id ual s ,  or by the assoc iated effort of two or The stone, after a superficial dressing at the quar­
three men of small capital, or by the laborers uniting ries, is stacked or p i led at t idewater. S labs requir­
with n o  capital other than their tools and labor. ing further dressing are taken to the cutting sheds, 
Gene ral ly a loading derrick worked by h and power where they are cut into the various shapes and finely 
and a small hand pump form the equipment. At the tooled. Large stones are put on large bed planers 
larger quarries lifting derricks worked by horse power and planed smooth.  Others are put under saws com­
are e mployed to hoist the stones from their beds, posed of strips of thin boiler iron, under the edge of 
while at the shipping docks loading derricks are which is kept a quantity of sharp wet sand, and sawed 
used. into slabs of the required sizes. Stone for special 

$ 1 ,800,000, of which fully 75 per cent came from the 
d i strict between Kingston and Catskil l .  

In  many localities quarries have been worked out, 
that term being used when the top rock is so heavy 
that to take it  off will  not pay. They have been 
abaudoned, but lately a new use has been found for 
the refus6 stone, and a company has been bu ying r u b­
bage banks. It has been discovered that the argi l la­
ceous and often highly si l icious nature of the rock 
makes it  h ighly  desirable for macadam izing, and in 
some of  the q u arries huge crushers are now used in 
crush ing the refuse. A crusher working on the moun­
tain of rub bage in the great Lawson q uarry has a 
capacity of 300 car loads a day. Immense quantities 
of the coarser grades are being used in this city fOl 
concrete, while m uch more of the pea coal , or gravel, 
size is being used i n  the parks and by pri vate parties 
for the top dressing of  drives and roads. 

Among the Ill en who made fortunes i n  the bluestone 
business were Wil liam B. Fi tch, :i'.1ichael Hall ihan,  Lu­
cius Lawson, Nathaniel Booth, the Sweeney brothers 
and Jamfls V. Cummings. Hallihan was rich when he 
d ied, but  Fitch was poor. Nathaniel Booth has lost his 
property. Luci us Lawson i s  trying to make another 
fortune at Chattanooga, Tenn. Perhaps the most not­
able person ever interested in the traffic and q uarry­
ing of bluestone is John Fletcher Kilgore, of Passaic, 
N. J. He was origi nally a teamster on the Ulster 
county plank road, and he hauled stone from his 
father's q uarry to the docks at Wilbur. K i l gore and 
George Waters, of Kingston, developed the great q uar­
ries along the Delaware in the years succeed i n g  the war, 
and Kilgore has made and spent several fortunes. He 
controls the Delaware stone traffic. 

• t • • • 
Portland Celllcnt Co r A n choring Bolts. 

A writer in the Polytechnic, of Troy, N. Y. , relates 
h o w, d uring a recent experience in cons tructing founda­
tions for an elevated railway, sol id rock was encoun­
tered so near the surface as to necessite anchoring the  
foundation bolts in i t. Some more durable and eco­
nomic means of accomplishing this than by the use of 
sulphur  or lead was desired, and Portland cement was 
suggested as being suitable. 

A careful investigation failed to find any record 
showing the ad hesive strength of  cement in pounds per 
square inch when used this way. Hence it was decided 
to make such experimental tests as would give renson­
ably positive information on this  point .  For this pur­
pose fourteen holes were drilled in (j. ledge of solid Ii me­
stone, seven of them being 1% inches in diame ter, 
and seven of  them bei ng 1% i nches in d iameter, all  
being 3Yz feet d eep. Seven % inch and seven 1 inch 
bol t s  were prepared with thread and nut o n  one end 
and plain at the other end,  but ragged for a length of 
2Yz feet from the blank end. 

FOllr were anchored with sulphur, four with l ead , 
and six wi th  cement m ixed neat. Half of each were � 
inch and half 1 inch bolts, and all of them were al lo wed 
to stand till the cement was two weeks old. At  the ex­
piration of th i s  time a lever of sufficient power was 
rigged and all the bolts were p u lled, with the follow­
ing results : 

Sulphur.-Three bolts out of four developed their 
full strength, 16, 000 and 31, 000 pounds. One 1 inch bolt 
failed by drawing OlIt under 12, 000 pounds. 

Lead.-Three bolts out of  fou r  developed t heir full  
strength , a� above. One 1 inch bolt p ulled out under 
1 3,000 pounds. 

Cement.-Five of the bolts out of six b roke wi thout 
pulling out. One 1 inch bolt began to yield in the ce­
ment at 26, 000 pounds , but Rustained the load a few 
seconds before it broke. 

In q uarrying, the rock is thrown down or broken by purposes is put upon a huge, flat, revolving plate of 
the use of common blasting powder un til the stratified iron, the surface of which is  fed with sand and water, 
beds of flat and regular stone are reached. T hese beds and not only rubbed smooth, but also highly polished. 
run in regular blocks. being separated by thinner After having been deli vered in the city, very little or 
b locks know n  as cat faces. The large blocks are split no work is  necessary, except fi tt ing to the various 
apart in convenient sizes by the use o f  plug and fea- pu rposes for which i t  is  used. There are, however, 
ther wedges, driven in lines of shallow holes. The n a  many yards i n  N e w  York a n d  vicinity that b u y  the 
tural dh'ision pla n es, or joints, are taken advantage of stone in the rough and dress it, but less is done every 
in cutting the blocks. These joints, or  seams, are gen- year, owing t o  labor disturbances, but more to the 
eral l y  vertical, or nearly so, and run in two systems, Union Bl uestone Company, a trust which controls the 
the one parallel to the strike of the beds or the ledge bURiness along the Hudson River front between New 
also, and the other at right angles to the first ,  and i n  Baltimore and Kingston. I n  1 889, the estimated valne 
the direction of the dip of the beds. The former make of the bluestone prod uct of New York State, wit.h that 
the successive headers of the Quarrv, while the latte!" of Pike and Wayne counties, in Pennsylvania, was 

While  this experiment demonstrated the su periority 
of cement, both as to strength and ease of app l ication , 
yet it did not give the strength per square inch of area. 
To determine this, four specimens of l imestone were 
prepared, each 10 inches wide, 18 inches long, and 12 
inches thick, t wo of them having 1% i nch holes and 
two of them having 2%, i nch holes drilled in them. Into 
the smail holes 1 i nch bolts were cemented, one of them 
being perfectly round iron and the other having a 
th read cut on the portion which was em bed ded in the 
cement. Into the 2% inch holes were cemented 2 inch 
bolts s imilarly treated, and the four specime ll s were 
allowed to stand 13 days before com pleting t h e  experi­
ment. At the end of this time they were put  i n to a 
standard testing mach i ne and pulled. The plain 1 inch 
bolt began to yield at 20, 000 poundR, and the threaded 
one at 21 ,000 pounds. The 2 inch plain bolt began to 
yield at 34,000 pounds, and the threaded olle  at 32,000 
pounds, the strain in all cases being very slowl y  ap· 

plied. T h e  pu m p  was then run  at a greater speed, and 
the stones holding the 2 inch bolt split at 67, 000 pounds 
in the case of the smooth one, and at 50, 000 pounds in 
the case of t.he threaded one. 

It is thus seen, says the Railway Review, that cement 
is more reliable, stronger and easier of application than 
ei ther lead or sulphur, and t h at its resistance is from 
400 to 500 pounds per square inch of su rface exposed. 
It is also a well aseertained fact that it  preserves i ron 
rather than corrodes it. The cement used throughout  
the experiment was a n  English Portland cement. 
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MOULD FOR CONSTRUCTING CONCRETE SEvr.ERS AND 

SUBWAYS. 

The annexed engravings i l lustrate a novel method 
of rapid l y constructing concrete sewers and subways, 
recently i nvented by Mr. E rnes t L. Ransom e, of San 
Francisco, Cal. The apparatus employed is a movable 
and adj ustable mould formed of liheet m etal, prefera­
bly steel, rol led to the requisite shape and size, with 
the ed ges overlapping, but not riveted or welded. The 
forward portion, as w i l l  be seeu by reference to Figs. 1 
and 3, slopes gradual ly from the top to a point on the 
lower circumference, and is covered by a metal cap 
riveted at one side only, to allow of contraction and 
expansion. 

Figs. 1 and 2 show the mould with the means for 
moving, and Fig. 4 los a plan view showing a series of 
toggle jo ints attached to the sides of the mould and 
connected with a rod furnished with a screw by m eans 
of which all of  the toggles may be moved simultane­
ously 80 as to either expand or contract the mould as 
IIl ay be req uired. 

In the construction of al l concrete work there are 
two essentials. The re m ust be continuous construction 
to insure u n ity, and every portion of the work must be 
accessible for tam ping. In the construction of a hol­
low cyli nder-es pecia l ly in a narrow excavation--the 
convexit y  of the mould i nterferes to prevent access to 
a portion of the tubfl u pon the lower side i f  the l ine of 
construction be vertical . 

The effectiTe featu re of the Ransome invention is in­
clining the l ine of construction to the plane of the 
tube at, such a small angle as to bring every portion of  
the cylinder within reach, while the constant move­
ment of the mould makes the construction continuous, 
and insures a perfect bond. 

In operating, the mould is  placed i n  position and ex­
panded to the full size required. 
The concrete is  then filled in  before 
and around it, and tam ped in  place, 
the tapering front of the mould , as 
it moves forward, determining the 
l ine of con struction, and permIt ting 
every portion of the tube to be 
reached and tam ped as la id. 

The mould lIlay be m oved at the 
rate of say one foot per min ute, car­
rying the construction forward at 
that speed, and leaving beh ind a 
perfectly con structed tube formed 
about it.  By means of the in terior 
mechanism, after any interval of 
suspension of the work, th e  diame­
ter of the mould may be slightly 
dimin ished, when i t  i s  easi ly moved 
forward i nto place, and agai n ex­

panded to f ull size and the work 
resum ed. 

�'itutifi' �tutri,au. 
Large Ship.. oC the &nclents. 

We moderns are j ustly proud of the wonderful and 
magnificent  specimens of  naval archi tecture that crowd 
the great ports of the world.  If there i� anything n e w  
u n d e r  t h e  s u n, a first class ocean steamer, i t  i s  believed , 
ia that rarity. In our conceit we recall only the 
galleys and triremes of the ancients, that scarce ever 
ventured beyond the coast l ine, and the small  barks 
in which Columbus and those that fol lowed him con­
quered a new world and gave commerce its greatest 

field.  But  the ancients built  many goodly sized 
craft and made lux ury a study on some of them. That 
much controverted craft, the ark, is  an example of 
bigness. Her tonnage is  estimated at about fifteen 
thonsand tons, smaller it  is  true than that of the Great 
Eastern. No less an authority than Lindsay thinks 
that she was sim ply a raft of stupendous size, having 
upon it a structure resembling a huge warehouse. As 
no means of propUlsion were necessary this description 
may be correct. The cargo, however, was unique and 
probably the largest and must valuable ever carried. 
The description of the ark, as given in  the Scriptures, 

m akes the vessel about 450 feet i n  length, 75 feet in  
breadth and 45  feet i n  depth , proportions similar to 
those now in use to-day for great vessels. 

But as the agnost,ic is  not sure that this life boat of 
the h uman race ever existed, and as the materialist is  
sure she never was built ,  let us take for example of  big 
ancient vessels some other craft vouched for upon the 
authority of profane and not sacreo writers. The 
Egyptians, fond of large things and big d i mensions , 
made the b i g  tonnage vessels of ancient times. 
Ptolem y (Phi lopator) would have appreciated the 
Great Eastern. He was fond of build ing  big boats. 
Oue of these i s  said to have been 420 feet long, 57 feet 
broad, and 72 feet deep from the highest point of the 

to have carried • •  sixty thousand measures of corn, ten 
thousand jars of Sicilian salt fish, twenty thousand 
talents' weight of wool , and of other cargo twenty 
thousand talents, all of which was in addition to the 
provision required for the crew."  These are the 
notably big vessels of ancient times, but the supposi­
tion is that as rulers, whether king or people, were as 
emu lous in those days as these, other big craft were 
also bui lt. From the foregoi ng descri ption the thought 
is suggested that the first designers of our own river 
steamboats m ay have h eard of the Egyptian and 
Syracusan vessels and taken a h i n t  from them in 
build ing floating pal aces. -Maritime Register. 

• • • 
PluDlblug a n d  S a n i tary Notes. 

'l'he proper size of soil and d rain pi pes under differ­

ent circum stances has been and is a subject in regard 
to which there is a wide difference of opinion existing 
among those competent to offer one. Boards of health, 
i n  deal ing with the plu m bing of tenements, are in favor 
of 5-inch soil and 6-inch house drains, while o thers 
maintain that a 4- inch soil and a 5- i nch house d rain 
will be even better than the l ager sizes, if  for n o  better 
reason than that they will be better scoured by every 
d isch arge of a properly flushed fixture. Hellyer, the 
gwat E n glish sani tary authori ty, i s  on the s ioe of the 
smaller pi pe, and i n  t h i s  country Col. Geo. E.  Waring 
is  a pronounced advocate in  the same li ne. In a recent 
issue of the  C h icago Sanitary News, as quoted in the 
Revie w a n d  Record, Col .  W aring'R views on the su  bject 
are very clearly ex pressed, and h is experience with 
pi pes of small cal i ber  wi l l  p robabl y be interesting to 
our readers. H e  tel ls us that by way of dem onstrating 
to his o w n  satisfaction t h e  efficiency or otherwise of 
small bore pipes for house wastes, he limited the soil 
pipe in his own d well ing to 3 in ches in diameter. His  

soil  pipe (rom above the roof to 

In loose or sandy soil there is used 
in  connection with the mould a 
frame termed the .. shaper," con­
sisting of a hollow cylinder, the 
com plement of the mould in form, 
which is  placed within the excava­
tion in advance of the mould, but 

MOULD FOR CONSTRUCTING CONCRETE SEWERS AND SUBWAYS. 

outside the building line is a 3-inch 
iron pipe w hich is  connected with 

the street or main sewer hy a 3-inch 
earthen sewer from the building 
line.  H e  gave i t  a fall of near ly  
half an inch to the  foot, and the  
distan ce outside from th e house to  
the mai n  sewer was  110  feet. On 
this 3-inch line there are two water 
closets, a bath tub and a k itchen 
sink, and though in use for nille 
years there have not been more 
than five or six obstruction s, mainly 
d ue to  the presence of the running 
trap on the main drain.  In prov­
ing to his own satisfaction the abi­
lity of a 3-inch soil pipe and house 
drai n to carry off the sewage and 
waste matter of a private dwel l ing 
of average size, Colonel Waring does 
not recommend the use of 3 - inch 
pipe, but con siders that a 4- inch 
soil  and drain pipe are sufficient for 
all dwell ing houses, a 4-i nch pipe 
being able to carry nearly 80 per 
cent more than a 3-inch pipe. I n  

i n  a reverse position, to hol d  t h e  earth in place. Th us 
the pointed end of the mould enters bet ween the side 
arms of the shapeI', and the concrete i s  laid in the 
intervening space. The shaper is not shown in the 
drawing, but wi l l  be read ily understood. 

The perspecti ve views, Figs. 1 and 3, and transverse 
section, Fig. 2, of  a cable road in process of construction , 
by means of Ransome's patent mould , give a clear idea 
of the mode of procedure with an open mould for sub­
ways. 

The mould is formed of jointed sections, which give 
it flexibility for cu rves. It is of such length as, with 
the taper of the forward portion, will permit the em­
ployment of a n u m ber of laborers, and bring the en­
tire construction with in  reach of the tam ping tools. 

After d iggi n g  the trench for the sub way, te mporary 
tim bers are fastened by iron clamps to the posts which 
have been firmly set i n  the ground on either side of 
the track. From these tem porary supports the rai l s  
and channel irons are suspended exactl y  in  their p ro­
per positions, and there firmly held, while the concrete 
subway is bui lt  up around the mould beneath . 

As the monld is moved slowly but steadily forward, 
it is held rigid l y in  true position by means of iron rods 
which pass bet ween the chan nel irons-as seen in F ig. 
1-w here one side is cut  away for the purpose. A 
traveling shoe and groove1 rollArs move along these 
irons, and prevent the mould from rising or falling. 

It is claimed that the rapi dity with which a conduit  
ean be laid by this  method insures great economy in 

constructions of this class. 

THE theory that whisky is  n ecessary in the treat­
men t of pneumonia has received a blow from D ,· .  B ull, 
of New York City, who discovers that in the New York 
hospitals 65 per cent of the pneumonia p atients die 
with alcoholic treatment, while  i n London, at the 
Object Lesson Temperance Hospital , only 5 per cent 
die. 

stern. This vessel had four rudders, or what some would 
call steering oars, as they were not fastened, each 45 feet 
long. She carried 4,000 rowers, besides 3 ,000 marines, 
a large body of servants under her decks, and stores 
and provisions. Her oars were 57 feet long and the 
handles were weighted with lead. There were 2 ,000 
rowers on a side. and it i s  supposed that these were 
divided into five banks. That this extraordin ary 
vessel ever put to sea is  doubt ed, but that she was 
lau nched and used at times, i f  only for display,  several 
historians are agreed. Another " shi p, .' the Thalame­
gus, built for one of the Ptolemies, is said to have been 
300 feet long, 40 feet broad and 60 feet deep. This was 

a far more magnificent vessel than any previous one. 
An Alexandrian h istorian, Catlixenus, in describing her 
speaks of her having colonnades, marble stairs and 
gardens. 

A nother great vessel, historical by reason of its si ze, 
i s  one bui lt  by Hiero, King of Syracuse. Her dimen ­
sions are estimated to be large from the description of 
her cargo and the n u mber of her decks and houses. 
She is supposed to have been sheathed with lead, and 
accomplished at least one successful voyage. A ful l  
description o f  her would read somewhat like that of 
one of our Long Island Sound or Hudson River steam­
boats. She had th ree entrances, the lowest leading to 
the hold, the second to the eating rooms and the third 
appropriated to the soldiers. There were thirty rooms, 
each having four couches, for the soldiers ; there were 
fifteen couches in  the sailors' supper room, and there 
were three more cabins, each havin g  th ree couches. 
The floors of all these rooms were laid in  stone mosaic 
work. There was also a tem ple of cypress inlaid with 
ivory and dedicated to Venus. The mainmast was 
composed of a single tree, and the vessel carried four 
wooden and eight iron anchors. As a freight carrier 
she would rival the lal !{est of our ocean tram ps. It  is 
recorded that one or two of  the launches belonging to 
her would carry about eighty tons. This vessel is said 

the same manner he declares in 
favor of a 6-inch p ipe for street sewers, and cites the 
result at Mem phis, Tenn . ,  San Diego, Cal. , Stamford, 
Conn . ,  and other places where 6-inch sewers are i n  use. 
There are, however, circumstances u nder which he 
ad m its a larger pipe should be used. 

& Ne", Safety L aDlp Cor Mines. 

A rectangular box of ebon ite contains accumulators 
of the Pollak system ; it re�ts upon a metal plate. Au 
ebonite lid serves as support for a glow lamp inclosed 
in a cylinder of thick glass. The whole is covered with 
a metal top, fixed closely by means of pins . A leaf of 
80ft caoutchouc, introd uced between the top and the 
box, renders the j unction hermetic. Into the l id are 
inserted rods of an inoxidizable metal, wh ich pass 
through it and support at their bases contacts of 
platinum , which meet the pl atinum cuntacts of  the ac­
cumulators, and which have at their s U IIl Ill its springs, 
one of which is in metallic connection with a foot of 
the lamp. The other foot of the lam p is insulated, and 
can be brought in contact with a pole of the accumu­
lator by means of a needle introd uced into a horizontal 
channel made in the lid. As the contacts are in thA 
interior of the box and the lid, n either the opening 
nor the closing of the current can cause an explosion ; 
hence the lamp can be either ignited or extinguished 
i n  an inflammable atmosphere. I f  the system is dis­
mounted, or if the glass globe of the glow lamp is 
broken , the lam p iR extinguished. The model ex­
hibited weighed 1 ,800 grammes, and gives a perfectly 
constant l ight  of 0 '7  to 0 '8 cand le  power for twelve 

hours. -Charles Pollak, in Chem. Rews. 

. 1  . . • 

NOTE.-Mr. A n ton Larsen, the inventor and patentee 
of the improved dumb waiter i llustrated in the isslle 
of November 8, should be add ressed at Nos. 413 and 415 
East 124th Rtreet, New York City, where his invention 
is on exhibition. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR COUPLING. -Joseph L. Sti l lman, 
Fresno, Cal. rrhe drawhead has a vertical chamber 
communicating with a link opening, a vertically sl id­
ing spring-actuated link presser and a hOrlzontally 
eliding spring-actuated ab utment, a movable pin sup­
port being l ocated above the drawhead and a conuec­
tion between the support and the abutment, the device 
coupling automatically and being PGsi tive in its opera­
tion ,  

GUARD FOR CARS. - Frederick W. 
Stutt, Denver. Col . This invention covers a novel con­
struction of frame, designed to be readily attached to a 
car or the cal' trucks, by which a car will  be effectual ly 
guarded at the ends and sides to prevent any one falling 
beneath the wheels, and designed to mo\'o any one 
falling in front of the car to one side. 

FEEDING RACK FOR CATTLE CARS.­
Ferdmand E .  Cantla, X e w  York C i ty. Stowage 
chambers adavted to carry a large amount of fodder arc 
provided by this invention, such chambers being im­
mediately beneath the car roof and having a trap door 
at the top, while at the sides they commnllleate with 
the manger spaces, provi d i n g  for the easy delivery of 
the fodder to the feedinf( racks. 

El ectrical. 

designed especially for nse with oil tanks containing 
heavy lubricating oils, to keep the oil free from dUBt, 
dirt, etc. 

BURGLAR ALARM. - John J. Griffith, 
San Bernardino, Cal.  This invention co nsists of an in· 
flatable balloon, which may be of the character of the 
usual toy balloon, and provided with a whistle to be 
souuded by the escaping air, a valve controlling the 
exit of the air, and this valve bei r.g opened by the fall­
ing or disconnection of the balloon from a place to 
which it may have been attached. 

FLOOD GATE. - Eli H. I V e y a n d  
Morgan McMichael , Bnena Vista, Ga. Combined with 
a sluiceway in a dam, and u gate adapted to slide 
therein, is a horizontal level' connected at its down 
stream end to the gate, a float secnred to the lever be­
tween its ends, while the other end of the lever is 
pivoted to a mitable snpport, the device being deeigned 
to automatically regnlate the water discharge from the 
dam and maintain the water at tile desired level. 

FIN C USHION, MATCH SAFE, ETC. -
Henry Brandt, Brooklyn, N. Y. This is a combination 
devlCe adapted for' a malch safe, pin cushion and trap, 
comprisin.e; a box or casing with a lid and hinged 
bottom, a removable match tray hel d therein, a rcmov­
abl e pin cushion held to the l id ,  and a bnit hook held 
to the box bottom ad apted to a setting stud or lip on 
the box. 

ADJUSTABLE DISPLAY FRAME. - 'Vil-

opening, a flan"ed face engaging the bevel, while the 
tblll iron has an oval head turning on the pin and en­
gaging the block when the shafts are horizontal, mak­
ing an mexpensive thill cOllplmg and an effective anti· 

rattler, 

BLANKET H OLDER, - John B. Whit­
beck, Coxsackie, N. Y. This device consists of a yoke 
of flexible wire to fit the neck of the blanket, and 
formed of two side pieces having their upper ends made 
into eyes and pivotally connected together, while their 
lower ends are pointCll to pierce the blanket and adapt­
ed to be bent into hooks and eyes, whereby a blanket 
may be quickly adjnsted upon an animal and will be 
held in its place. 

FIRE ESCAPE. - George F, 0 e h r I, 
Monongahela City, Pa. This device i8  monnted npon a 

truck, and has an extensible body of side-connected 

lazy ton2's sections carrying- a platform upon which 
slides a bridge or gangway to be projected outward 
from the escape to  the window or roof of a bnrning 
building, and withdrawn therefrom at will. 

]\fUSIC LEAF H OLDER. - Frerlerick C. 
Watson, Gloncester, Mass. This is a device adapted to 
be readily connected to a music stand to hold the leave8 
of n music book or sheet music, and has two adjustnbly 
conuected arms, one of which has a retaining loop 
hol ding the device to the stand, while the ends of the 
arms are bent over and provided with rubber bearing 
cushions. 

[NOVEMBE:R 2 2 ,  1 890. 
everything relative to the snbject i s  fully and accu­
rately described. making it a mine of information and a 
book of reference, the value of which it would be hard 
to estimate to aU mechanical engineers and mechanical 
constructors. 

A COl\IPEND OF EQUINE ANATOMY AND 
PHYSIOLOGY. By William R. Ballou .  
Philadelphia : P .  Blakiston, Son & 
Co. 1890, Pp. xiii, 205. Price :l51.  

This book, with i t s  numerons illustration�, w i l l  form 
a very valnable addition to the library of students of 
veterinary surgery, as it is  adapted for tbe use of veteri­
nary school8. 

THE CHILDRE N OF THE 'VORLD. By 
Paul Hayse . New York : Worthing­
ton Co, 1890. Pp. 573. Price $1 . 25. 

HEAT. Science and Philosophy of its 
Prod uction and Appl ication to the 
Warming and Ventilation of B uild­
mgs. B y  John H. M ills. Vol u mes I 
and II. American Printing and En· 
graving Co.,  Boston. Pp.  604. 

This handsome work, illustrated and admirably 
bonnd, is  devoted, to a certain extent, to the Huthor1s 
private practice as a developer of heating; apparatus for 
bnildlngs. Much ma(ter in it, however, wi il be fonnd 
of valne to the general bnilder, 

TELEGRAPH KEY. - William A. J. 
liam Standing a n d  Adolph J. lIoenny, S t .  I.ouis, lil a .  
This i s  a fraUle adapted for attachn::.ent to various sized 
boxes of goods, to protect and d isplay the goods, the 
frame being pivoted to the box and overl apping its 
edges, and being formed of a single piece, with in­
wardly projecling ears, a vertically movable glass fitting 
between the cars and the box. 

CHAIR ATTACHMENT, - A I f r e d  M. 
Whiteley, Sacramento, Cal, An auxIl iary seat is, ac­
cordll1g to this invention, pivoted between the u prights 
of the chair back, such 8eat normally forming a part of 
the chair back, but being adapted to swing down and 
be supported above the main seat, the improvement 
being especially designed for the convenience of 
children too large for a baby cbair and not large 
enough for an ordinary chair. 

THE METALLURGY OF S'l'EEL. By Henry 
Marion Howe. Vol. I. 'I'he Scien-
tific Publishing Company, New 

KohrD, S a n  Francisco. Cal. Combined w i t h  the k e y  is 
a circuit-closing switch pivoted to the frame of the key 
and adaptQd to swing under the anvil tongue In the 
usual way, a beveled arm engaging a �prillg projecting 
dO\vnwardly from the key lever to force its rear eud up­
ward, closing the circuit at the contact poiuts of the 
key and between the circuit-cl osing switch and the GAlYIE COUNTER. - Arthur E. 

York. 1890. Pp. xvi, 380. Price 
$10. 

Arp, 
anvil tongue. Spirit Lake, Iowa. This device i s  to be used in con· 

REGULATOR FOR D YN A;\IOS, E'l'C. _ nection with games of varions character, to accurately 

Fremout J. Cleaver and George Fassold, Pittsburg, Pa. 
ind icate the total score at all times. Toothed disks 

Combined with an armature formed of a hollow 
having numbers on their faces are held t o  rotate in a 
casing to expose their nnmbers at the front of the 
casing, the disks being rotatable only in one direction. 

The tirst volume of this sumptuon8 work, whether as 
regards typography, illnstrations or tabular subj ects, 
reflects the highest credit upon all concerned. It brings 
its snbject down to the present day, i l l ustrate8 very 
fully all details of processes, and criticises the differ-

COIL HEATED BOILERS.-Peter Rund- ent improvements which have been introdnced in me­
qnist, New York City. This invention relates to im- talluf/�ical processes. Our space precludes the possi­
provements in steam regulators for boilers heated by bility of giving it anything in the shape of an adequate 
steam coils, where hot water is constantly being drawn review. 

cylinder of non-magnetic material , upon which con­
ductors arc arranged connected with a commutator 
cyl inder, is a movable armature core �upported \vithin 
the armature cylinder and commutator brushes con­
nected with the armature core, making a simple and ef­
fective regulator for dynamos and motors. 

l'tl e clt anicaJ. 

CALIPER AXD CENTERING GAUGE . ­
William o. Nelson , Baltimore, ]I[d. This is a combina· 
tion tool for determiniug diameten, and transverse 
mcaBnrements, and comdsts of a nlain plate and a slid ing 
plate, which together form a cal iper gauge at one end 
and a centering gange at the other,  which with one ad­
justment fixes the center of any shaft whose diameter 
is measured by the calIper gauge. 

SHAFT COUPLI NG . -Jallles Q. Stewart, 
Hiver Vule, Ind. One shaft section i s  formed with 
longitudinally extending- nndercnt or dovetail recesses 
to which sliding keys con form, ' .... hi le the engaging 
shaft !Section has undercut longitud i n al recesses to re· 
ceive the adjacent ends of the keys, and the abntting 
ends of the two sections have a threaded apertnre and 
threaded extension, whereby the sections lUay be qnickly 
and conveniently united. 

LEAD PRESS. -Christopher C. Tracy, 
Brooklyn, N. Y. According to this invention, the die 
block has two seats separated by a division plate, with 
rotary dies having two inlets for the mtlteriai, whereby 
two dies may be nsed at the same time, thus doubling 
the capacity of the press, the i nvention being an lm� 
provement on a fornler patented invention of the same 
i nven tor. 

Agric ultu ral. 

ROLLER FOR LISTED C O RN. - Frank 
J. Clark, Ashland, Neb. rrhis invention covers an at­
tachment capahle of appl icati on to any roller, consist· 
ing of a sectional furrowing ring having a convex ex­
terior and provided with l11ean8 for securing it to the 
ruller, and designed to effectually  smooth the tops of 
the h i l l s  and produce well defined furrows between the 
hills, thn8 greatly facilitating the growth of the corn 
and its cultivation. 

Mining, Etc. 

ORE CONCENTRATOR , ETC. - Luther 
Look, Ketchnm, Idaho. 'I'hls  invention provides for 
the separation of precious metals from the gangue and 
other waste solely by ,vater running over riffles, the nftle 
table having two pecn l iarities of construction-first, 
its rIbs having a general d i agonal direction, but being 
curved in the direction of t.heir length, and, second, the 
npper and lower sides of the diagonally cUl ved ribs 
being at a right angie to each other, the lower one being 
shorter than the olher, 

ORE WASHER. -La Fayette W. Lewis, 
Milnes, Va. Combined with a fixed support and " 
cradle held to rock thereon 1:5 an ore-receiving trough 
having a hopper at one end and a gate with a 8erieR of 
outwardly extending pins pIvoted at the opposite end, 
a screen hinged to the gated end of the trough, and nn 
offtake chute t:eneath the screen, whereby the ore may 
be qnickly washed, screened, and delivered to any 
det; ired re:::eptacle. 

IlIl "cellalleou ... 

BEER FAUCET. - John B. H o g  a n, 
North Adams, Mass. A plnnger or rod is held in the 
faucet body, on the outer end of which screws a cap in 
contact with the plunger or rod, to force the latt.er in­
ward to remove the bung of the keg, tbe device being 
8imply made, dn�able, and readil y applied . 

BICYCLE. - James W. Montgomery, 
Chicago, Ill. The saddle frame of this device is  adjust­
able to accommodate riders of different weight, and the 
pedal levers are adjustable vertical ly to suit the length 
of the rider's legs and laterally to regulate the speed of 
travel.  The driving wheel has a spring tire to take np 
jar, aud a brake of novel construction is provided. 

ELEVATOR. - Benjamin N. Deblieux, 
Bay St. Louis, lII iss. In this elevator the cages ascend 
amI descend on a series of screw rods turning in unison, 
thereby aSSuring rapidity and nniformity of movement 
'and the safety of the passengers. Novel means are 
provided for arresting the cages at any deSIred point 
and for reversing their course. 

BOAT PROPELLING M E  C H A N I S ::\1 . ­
Seymour Lcbcnheim, Gloversvil le,  N .  Y. A t  each 8ide 
of the boat is  a skeleton fraIne carrying stud axles with 
gear wheels, the inner end of the propeller shaft being 
provided with a bevel gear, and the mechanism being 
so arranged that the propeller may be rotated through 
the medium of crank arms adapted to be operated with 
a motion the same as employed in rowing. 

PRODUCING COLORS ON FIBERS. -
Robert Holl iday, Hnddersfield, England. This is a 
new method for producing azo colors on cotton or 

ot.her vegetable fiber, hy subjecting the fiber to a mix­
tnre composed of oil, a phenolic body, aIllI an alkali .  
drying the fiber thus treated, aud finally subj ecting t.he 
dried fiber to an azo componnd, the invention being an 
i mprovelnent on several former patented inventions i n  
this l ine. 

VINEGAR ApPARATUS. - Peter Spink, 
Covington, Ky. This  invent ion provides for  a series 
of tanks or cisterns so arranged that the vapors arising 
frolll one set of tanks will be condensed and saved in 
another sct, in a continnouB process for the manu­
facture of vinegar from low wines, cider, and malt, and 
for l'laving and utilizing the acetous and vinous vapors 
generally lost by evaporation. 

CIGAR BUNCHING MACHINE.-Francis 
A. Schleiff, .!!'raucis A. SChleiff, Jr., and Paul Ehmke, 
New York City. This machine has !l horizontally 
recIprocating rolling table, across the top of whIch ex­
tends an apron, under which IS  a reciprocating bunch­
ing roller, with other novel features, the lnachine bemg 
designed to aut.omatically bUllch tobacco fed thereto, 
compress and roll the tobacco in a binder, and deliver 
it i n  proper condition to receive the wrapper. 

PAPER Box. -Martin N. Bailey, New 
York City. This inven tIOn i s  f o r  boxes designed to 
hold Cigarettes, crayons, etc . ,  and the box has a tray 
with a lip at oue or both ends, the lips droppIng to 
expose the contents as the lips are carried out of the 
casing, and the lIps automatically closing the ends of 
the box wben the tray is  restored to its normal posi· 
tion. 

and cold water added , and provides a novel form of � Any of the above books may be purchased through 
valve connection and operation designed to regulate the this office. Send for new book catalogue jnst puh . 
inflow of steam to the boiler in sllch a manner that the tished. 
boiler will be kept at a practically even temperature. 

COOKING STOVE ATTACHMENT.-James 
W. Allen, Eureka Springs, Ark. A ventilating device 
formed of a box or drum is adapted to be set over the 
stove and connected with the chimney flue by suitable 
piping, to carry off the odors of cooking and also serve 
as an evaporator, \vhile combined with this attachment 
is a porta"le baking oven, to be set on the stove and 
inclosed in the ventilating and evaporating box. 

GRATE. - William L. Mitchell, New 
York City. This invention provides a grate bar baving 
a spnr on its npper face, cavities at the sides of the 
spur, and u. horizontal end, with other novel featnres, 
for stoves, ranges, etc. , and in whIch the halSket or fire 
surface is capable of a downward, backward, upward, 
and forward lllOtiol1, the construction being such that 
each alternate bar when in motion will  move to the 
front, the others moving to the rear. 

ASH SIlJ''I'ER. - George H. Fountain, 
Plainfield, N. J. Combined with a rotary drum having 
an opening on ono side are two swi nging doors for au­
tomatically closing the opening, a check rod limitmg 
the inward movement of one door, and thrasher rods 
being attached within the drum, with other novel 
features. the invention beIng an improvement on a 
former patented invention of the same inventor. 

CLO'l'HES LINE ApPARATUS.-John E .  
Kellogg, Council B luffs, Iowa. r:I�his invention relates 
to pulley Ime dev!ces for hanging clothes in the open 
air, the apparatus being arranged relatIvely with a 
wash honse to allow a person to operate the line with­
out exposure to rain, snow, or bad weather, and to 
make the clothes line self-tightening by the weight of 
the clothes on it. 

TRANSO�I LU''l'ER.-James M. Maddox, 
Birlningham, Ala. This invention is designed to pro­
vide !t simple and eftielent device by means of which a 
transom may be easily operated from the floor and 
placed at any desired angle, aUfl by which, also, it can 
be al ways locked so that it cannot be operated from the 
ants ide of the room. 

WASH BASIN AT'l'ACHME NT, - James 
W. Reid, SUll Francisco, Cal. This device i8 also ap­
plicable to sinks and other structures, an intermediate 
chamber being provided between the receptacle and dis­
charge pipe, a leakage aperture communicating with the 
latter, and a float in the intermediate chamber engaging 
the plug of the receptacle, to empty the latter and pro­
tect it against overflow and freezing. while also afford_ 
ing a trap against a. back current of sewer gas. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 2,5 cents each. Please 
send name of lhe patentee, title of IIlvention, and date 
of this paper. 

Address MUNN & Co., 361 Broadway, New York. 
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1. Plate in colors of a modern dwelling of pleasing 
design at West End, C hicago. J.  De lIowarth, 
architect, Chicago. Floor pl an8� perspective 
view, sheet of details, etc . 

2. Elegant colored plate 8howing perspective view of 
a $lAOO cottage at Chicago. Two floor pl<lllS, 
sheet of details, etc. Architect J. 111. Young. 

3. Design for an entrance hall .  

4. An attractive dwell ing at Hollis ,  Long Island, 
erected at a cost of $6,000 complete. Perspective 
view and floor plans. Schwietzer & Diemer 
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5. A Ileat-Iooking cottage at Humboldt Park, Chicago. 
Cost $3,200. Photographic perspective view and 
two floor plans. 

6. A colonial house erected for Mr. C.  A. Hntchings, 
at ]\[ontcluir, N. J. Cost $5,000 complete. Floor 
plans and persJ)cctive elevatioll. 
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plans. 
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12. Miscellaneous contents : Some of the merits of t.he 
AnCHITEc'r AND BUILDEHS EDITroN of the 
SCIENTIFIC AMERICAN.-The air supply.-The 
Alhambra.-DecoratlOn of entrance hal l ,  i l lus­
trated.-Questions on construction. -The Heury 
Martin brick m"chine, illnstrated. - Bnckeye 
Portland cement. - A government contract for 
woodworking machinery.-Architects' and car­
penters' transit, i l lustrated.- Improved d welling 

CABINET FILE. - John Muhlhauser, NEW BOOKS AND PUBLICATIONS. honses, i lIu.trated. - Dumb waiter and hand 

Rochester, N. Y. This file has a series of folding rigid power elevators.-Improved double biind wiring 

tablets capable of .a vertical swinging and upward slid- THE STEAM ENGINE, By Daniel Kin- machine, illustruted.-An improved boiler for 

ing movement on a frame, a skeleton frame hinged to a near Clark. Blackie & Son, Lim- power and heating, illllstrated.-Resistance to 

tahlet serving as a reBt for sheet music, etc . ,  and as a ited, 73 B i ble House, Astor Place, fire of wood posts.-An improved door spring, 11-
prop to snpport one or more tablets, the device retain- New York. In 12 parts at $1 each. lustrated.-An unproved hot air furnace, i llus-

ing in assorted condition any printed matter or written It is-a fnll and practical work on the principles and trated.--The Tay l or " old style " roofing tin. 
manuscript 80 as to perm it ready access thereto. practice!of the steam engine and.boiler, written by a re- 'l'he Scientific American Architects and Builders 

BINDING C LIP OPENER. - Harlan H. cognized authority, a pioneer in investigation, and one Edition is issned monthly. $2.50 a year. Single copie., 

Ballard, Pittsfield, Mass. This is a novel form of de-
p�culiarly well versed in modern practice. The work 25 cents . Forty large quarto pages, equal to about 

tachable and engaging nipper., the jaws of which are 
will contain over 1 ,500 pages of letter press, and some two hnndred ordinary book pages ; forming, prlicti­

normally held closed by a sn itable spring, and the eu. 
1,SOO diagrams and plates, drawn to scale, illustrating cally, a large and splend id MAGAZINE OF ARCIIITEC­

gaging ends of the levers having " peculiarly bent or  
and clearly explaining the matter in th e work. It be- TURE, richly adorned wi th  e legant plates in colors and 

hooked form, to facilitate the opening of 8pring bind. 
gins by treat.ing of and describing the 8imple kinds of with fine engraving., i l lustrating the most interesting 

ing clips such as are generally used to bold papers, 
portable and stationary engines, and , by gradual steps, examples of Modern Architectural Construction and 

pamphlets, etc., together. 
leads up to tile latest mecbanieal achievement8, in ma- allied snbjects. 
rine, locomotive, and stationary engines, snch as the The Fnllness, Ricbness, Cheapnes8, and Convenience 

THILL COUPLING.-Julius H, Senden, engines and boilers of the steamship City of Pari8, the of this work have won for it the LARGEST CIRCULATION 
STRAINER FOR OIL 'I'A NKS. -J ohn 0. Lexington, Mo. A ccording to this invention, the cli p  passenger locomot.ive of the Chicago, Burlington and of any Architectural publication in the world. Sold hy 

Dilworth, Pittsburg, Pa. According to this invention a has an opening through its front wall, beveled from the Quincy Railway, Great Northern Hanway of England, all newsdealers. 
filter bag is employed, fitted in the strainer tnbe and inner face, and parallel prOjecting lugs with a flattened the Worthington pnmping engines, etc., the different I MUNN & CO .. PUBLISHERS, 
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Th. cftarqe far lnaertwn under tit,s head i s  One Dollar 
a tine/or each insdrtioa .. about eiqht words to a line. 

Adveriiuments mu.,t oe received at public(J,zon office 

as eal ty as Thw'8day mOl'mnq to appea1' in next issue. 

For Sale- New and scculld band iron-workmg' mu-
ChIllery. Prompt deiIvery. V. P. DaVIS, Hochester. N.Y. 

Presses & Dies Ferracute Maca Co . Bridgeton, N. J 
For best hoisting engine. J. S Mundy, Newark, N. J. 
Flour emery a specialty. New process. No dust. All 

grit. r.rhe 'I'amte Co .. Stroudsburg,  P,I. 
Wanted-De,criptive price j i�ts patent hme kilns. 

Address F B.  Pratt. Cant on, :\hSSISSlppI. 
Steam HammerEl, Improved Hydraul lc .Jack�, and Tube 

Expanders. R. Dudgeon,  24 ColumbIa St., New York. 
Billings' Patent Adj u"table Four and Six Inch Pocket 

\Vrenches. BIllings & Spencer Co., Hartford, Conn. 
Best Ice and Refrigerating �lachmes made by David 

Boyle, Chicago, Ill. 155 machmes In satIsfactory use. 
, .  IIow to Keep BOIlers Clean ."  Send your address 

for free 96 p.  book. JaB. C. Hotchkiss. 120 Liberty St., N. Y. 
Po\ver presses and dies. Also contractors for special 

machmery. T .  R. & ,v. J 13axendale, Roch ester, N. Y. 
Screw machInes, mil l ing m3chlnes and dril l  tJl etlses. 

The Garvin Mach. Co., Lalght and Canal Sts., New York. 
For Sale-One half  Interest III a yalnablf' patent for 

Europe an d  the old world. Address U LeWIS." cnre 
ScientifiC AmerIcan, New York. 

Split Pulley" at low price", and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Dr1nker St . •  Philadelphia. Pa. 

Rubber Belting, all sizes, 77),2 per cent from regular 
hst. A l l  kmds of B.ubber Goods at low pnces. J ohn W.  
Buckley, 150 South Street, New York. 

Gmld & Garnl'!on, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatns. air  
pum ps. aCLd blowers, filter pre 'is pumps,  etc. 

8'ar low prices on Iron Pipe. Valves, Gates, Fittings, 
Iron and Br<lss Castmgs, and Plumbers' Suppl1es, wnte 
A. & W. S. Carl' Co . . 138 and 140 Centre St . .  New York. 

'l�he best book for electricians find beginners In elec­
trtClty IS " Experimental SCience." by  (J eo. M. Hopkins. 
By mall ,  $4 j ::\lunn &. Co . •  publ i shers. 361 Broadway. N. Y. 

'Vanted-Manufactured on royalty or contract, my 
patent measv ring rule, brass and wood combined. A d­
dress 'l'hos. H. \Vrlght, .')l1 .'il Hdison Ave •• Covmgton, Ky. 

FIve dollars offered for complete copy of the 1867 edi­
tion of Mc:mn & Co.'s pamphlet, .. InstructIOns How to 
Obtain Letters Patent ." WIth enj;!ravIllgs of condens­
ing engme, etc . •  as advertIsed III SCIentIfic A mencan, 
.Jan uary. 186'1. Address, J ohn Revel l .  room 23.5, Potter 
Bui ldIng. New York. 

Wanted-A competent foreman for a machmc shop 
emploYlUg about 50 men j the foreman to work under the 
Ill�trllctIOn of a general su permtendent ; salarv m ode­
rate ; works located In  a small  and p leasant town near 
Cleveland, O.  A pplIcant must come well recommended 
as to  character, experience, and ablhty. The works are 
engaged in manufacturing heavy machmery A per­
manent and desirable opemng for a good man. Address 
i'oreman ,  box 773. New York. statlllg age and glving ref­
erences. 

�Send for new and complete catalogue of Scientl1ic 
and other Books for sale by Munn & CO.t 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

NalDe" a n d  A d d re,," must accompany all letters, 
or no attention will be paid thereto. This IS for our 
information, and not for publIcatIOn. 

Refere n c' e 8  to former artic les or answers should 
give date of paper and page or number of question. 

l o q u l ri e R  not answered III reasonable time should 
be repeated; correspondents will bear m mind that 
some answers reqUIre not a little research, and, 
though we endea,or to reply to all. either by letter 
or in this department, each must take his turn. 

Special  W ri tt e n  I l I forlDali o n  on matters of 
personal rather than general interest cannot be 
expected withont remuneratlon. 

Sclen t i l i c  A lD e r h' a l l  S U I> p l em e n t .  referred 
to may be had at the oftice. PrIce 10 cents each. 

B o ok" referred to promptly supplied on receipt of 
prICe. 

M i n e ra I .  sent for exammation should be distinctly 
marked or labeled. 

analYSiS. 2. Will it  evaporate from an open bottle With 
a large neck ? A. YCFl, Iapidly. 8. Is there color 
enough to It, so that onc can �ee how mnch there is  in a 
gla�s jar ? A. It is qu ite colorJpl'<�. You Clln test for i t  
WIth a s l ip  of " lute paper dlpppd 1 11 acetate of lead �o· 
l lltion. 4. Is i t  ahvays of the same i-\tI cllgth or dL'lI!.'lity? 
A. Yes, I f  pure at any gIven tempel uture. 

(2586) S. R as k s for a receipt to dye 
feathers b lack and leave a g1 0'::8 .  A .  'Ve refer yon to 
Frank�::-; . .  Ostrich Feather Dyt:.'l' ,"  SIO, for detail�. In 
general term?, clean " lth carbonate of ammonia, \\ a�h,  
and steep overmght III 8oi ntlOll of 1J itrate of Iron 7" B.,  
then r inse In water. Boil ont eqnal parts ]og\\ood and 
qnercitron and Immerse thc fcathers at  a " hand heat." 
\\I"hen black, remove and wash III warm \\ater. DIS­
solve ;372 ouuces bicarbonate of potash III 5 qllartF� of 
hot water and stll' in 17Y2 ounces of o l tve oil, shake until 
it  becomes an emubion. A .. he fore, at a gpn tle heat lIn · 
merse 111 thist draw out the surplns mOl�tnre between 
the finger and thumb and dry over a sto\e, constantly 
shakuJg them. ExperIel1ce and SkI l l  are UeCei:38aIY. 

(2587) F. H .  L. a�ks : DoeR the sun give 
out hcat to the earth, or IS heat [fcncratcd by the action 
of the sun's rays npon the earth ? Docs heat increa�e or 

dimmish as \\ e l eave the earth and approach the Bun, 

and why ? A. rrhe suuls heat is suppo:;:ed to be trans­
fene. to  objects by ether waves. rrhe"e are not con­
Sldercd to be lleat, but to bc cupable of prodUCIng heat 
\\ hen they imp mgt' upon matter. The anno"phere 
being attcnuated and tlun in the upper regiolls 18 less 

heatcd than in the more dense portions neal' thc eartll. 
'rhe heating power of the sun i s  also 'Very !!reat at high 
altitudes when radiating upon 8urfaces properly pre­
pared to receive and absorb the heat. rrhe nearer \\'e 
approach the sun, the more powerful are the radiations 
or ether \\ aves. 

(2588) H.  D.  B. says : Please i n form me 
through your co lumn o f  A l1 S\\CrS to Qncrie::; \\ hethcr i t  
has been proved o r  not b y  expenment that all engine 
can start more cars when the couplIngs are made tlO as 
to allow no jerk between the cnrs, or in other \\ords, 
docs the play between the cars help an engine to start a 
tram ? A .  The proof is of every day occurrence on onr 
leading railroads, where heavy freight trams are stalled 
whcn nn attempt i s  mnde to :;<tart on a dead pllll , bnt 
start easily when producing slack by backing bpfore 
"tartmg the cars. 

(2589) J. B.-The fiber is  apparentl y 
that of the Ind ian hemp (Apocynum cannaiJlnum). It 
is well adapted for making twine, and has IOllg been 
used by our Indians for that purpose and 01 her pur­
poses in which hemp would be used. 

(2590) H. S. M. says :  I am building a 
cistern for rain \\ater. Depth about 10 feet, capaCIty 
100 barrels. Cannot keep spring watcr from \\ orkmg 
in at the bottom, though I t  has three 8t'purate bottoms. 
in all about 13 mches hard cement. Plea<e tell me 
what best course to pnrsue. A. You should have used 
Portland cement. The leak will soon stop when the 
cistern is in m�e. Fill with water to balance leakage. 
2. Does the top part of a wagon wheel move faster than 
the bottom while in motion ? If so, why ? A.  Sec 

SCIENTIFIC AMERICAN SUPPLEJIENT , �o. 706, for this 
and kmdred subjects. 

(2591) F. J. O. asks : What substance 
put in benzine Will make a red light for use for a red 
torch l ight ? A. There is no s llch substance. You mu�t 
use alcohol and color the flame With chloride of s tron­
tium. 

(2592) T. S. V. asks how to make i m­
pression wax that will keep pl iable in cold weather. 
A. Temper paraffine wax with olive oil to I:!uit condi­
tIOns. Mix a little whiting wllh it  whH" hot. 

(2593) A .  H. H.  asks : 1 .  Can you tell 
me how to transfer prillts (sHch as newspapers) on to 
glass ?  A. Varlllsh glass WIth gnm damm�ll·. Soak 
print in water. \\Then varnish is nearly dry, rub on the 
wet print and allow it to dry. 'V hen varnish is hard, 
rub off paper with wet finger. 2. Is there anythmg that 

can be put WIth the chemicals of the blue print process 
to make the prmt red or green ? A. See SClENTIFIC 

A1IERICAN SUPPLE:llENT, No. 741, for directions for 
making green and rcd prints. 

(2594) O .  F. W. asks what to apply to a 
German day blacksmith hem th to keep the cl inker 
from eticking to it, the coal nsed being sulphurous. A. 

Wash the brick or clay sides " ith thick mixture of pul· 

(2581) S .  L. asks : 1. Please give pro- ::����d chalk and water, al lowlllg It to dry before 

cess to bleach l i tharge and still preserve its properties for 
use as a glycerine cement. A. It canllot be bleached. 
2. To what use 18  absorbent raw cotton put, the pre­
paratIOn of which appeared in Notes and Queries of 
your recent pu bl ICatlOn. A. For Treatment of wounds, 
etc. , also for filtering. 3.  Is It against the law for any 
one to can himself a chemist or professor on a prepa 
ration WIthout passmg any official examination ? A. 

There is no specific law on this snbject. Honor alone 
should suffice to deter one. 

(2582) L. E. Y. asks : 1. How m any 
ponnds of rock sa l t  to one paJI of lvater to crystal lize 
on woodwork wound with strlIlg'. How to proceed ? 
A. Put in an excess of salt. constantly stIrring untIl no 
more Will di8solv('. Partly immerse the article and let 
it absorb the "olution by capll lary attractiOll. Or im­
merse the article repeatedly and dry between immer­
sions. 2. Formula for si lvcr plating' \\lth battery. 
What kllld of battery gi; es best res nit ? A. See SUPPLE­
MENT. No. 310. 3. Where is Vassar College. A. Pough. 
keepsie. N. Y. 

(2583) M. S. L. w rites : As to the pro­
pertIes of aluminum. 1. 18 it a magnetizable substance? 
If so, is  it comparable to iron ? A. No. 2. Is it  a good 
conductor of electrici ty ? A. Excellent. 

(2584) A. E. O. asks for two good denti­
frices, powdered and liquid. Also what is best to color 
them with 1 A. See answer to query No. 2477. As a 
sol id dentifrice UBe precipllated chalk. Color with 
carmine, perfume WIth a little orris root and oil of win­
tergreen. 

(2585) J. L. D. asks : 1. What is sui· 
phurel ed I l)  ,lrogen mainly llsed for ? A. In chemical 

TO INVENTORS. 
An experIence of forty years. and the preparation ot 

more than one hundred thousand apphcations for pa­
tents at home and abroad. enable us to understand the 
laws and practICe on both contments, and to possess un­
equaled faCilitIes for procurmg' patents everywhere. A 
synopSIS of the patent laws of the Umted States and all 
fOreIgn countrIes may be had on applIcatIOn, and persons 
contemplatmg the securmg of patents. either at home or 
abroad, are InVIted to write to thIS office for prices. 
WhICh are low. in accordance WIth the hmes and our ex­
tensive faCIlities for conductmg the busllless. A ddress 
MUNN ... CO .. office SCIENTIFIC A MERICAN. 361 Broad­
way, New York. 

INDEX OF INVENTIONS 
P o r  _hleh L etter. Patent o f  the 

United State" _ere Granted 

November 1 1, 1890. 
&ND EACH BEARING THAT DATE. 

lSee note at end of list about copies of these patents.] 

Album. '1'. Kelly . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  440.479 
Album and support for the same, B. Branner . . . . .  440.462 
Animal trap, M. G. Shaw . • • . . . . . . . . . . . . . . . . .  , . . .  440.336 
Artlst's easel ,  W. A. Gardner . . . . . 0 • • • •  _ • • • •• • •  440.225 
Augers. die fur forming,  S. A .  Leonard . . . . . . . . . . 440,484 
Ballot and ballot holder, mechalllcal. K. Dougan •• 440.1)47 
Ballot holder. K. Dougan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.515 
Bar. See BIcycle handle bar. 
Basin. wash. H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . . . .  440.211 
Basket. M .  H. Tilghman . . . . . . . . . . . . . . . . . . . . . . . .  440.440 
Basket, frUIt, W. H. Cadwel l . . . . . . . . . . . . . . . . . . . . . . .  440.1.;(; 

Battery. See Galvamc battery. Secondary bat-
tery. 

Rattery plate, secondary, A. E. Woolf . . . . . . . . . . . .  440,216 
Rattery ZinC. A. J. Macdonald . . . . . . . . . . . . . . . . . . . . 440, 1 7:1 
Bed apparatus. Inval Id,  F. M. CollIns . . . . . . . . . . . . . .  «0,471 
Hed bottom. }-I; . A. Cleaveland . . . . . . . . . • • . . . . . • . . . . 440. ma 
Bed bottoUl , sprIng, A. F. Purefoy . . . . . . . . . . . . . . . . . 440.a42 
Beer bl eWIng apparatus, M. Byrne . . . . . . . . . . . . . . . . 44U,4ti4 
Hel l  and burglar alarm, combined door, Whltlock 

... [(edlie ld  . . . . . . . . . . . . . . . . . .  . . . . . . . .  . .  . .  440.383 
BiCycl e handle bar. ll. n. '" w. I,,, Kendall . . . . . .  440 •. \12 
Blmd, w l lldow. J .  P.  C l ark, .Tr . . . . .  . . . . . .  . . . .  44U.2,-)',) 
Hoare! . Hee PItch hoald. 
BOl ler. See LIned boil er. 
Boller, C.  Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,284 
Boiler for hot water heatmg, A. Blondm . . . . . . . . . .  440,300 
BOl ler smoke COl1summJ,!' furnace, steam, M. V.  

�rnlth . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  440.235 
Bolste. standard. C. A.  M astr8rson . . . . . . . . . . . . . . . . . 440,l1ti 
Bolts, die for making screw, C. D. ROi!ers . . . . . . . . . 440,3:31 
Book cuver. memorandum, G. McKIbbIn . . . . . . . • . 440,2 H 
Buot or shoe. B. G. l\lcSwyny . . . . . . . . . . 440,4Q(} 
Boot ur shoe naI l Ing machine. C lIfford & Coupal . .  440,3\14 
Boot and shoe8, rack for huldlng. 8. L. Haunders . . 440.4:m 
Bormg and tmnmg mIl l ,  k:.  D. Mackmtosh . . 4-i-O,319 
Hox. See Loom shuttle box. Pamt tube box. 
Bux. 1.  �'ox . . . . . . . . . . . . . . . . . . . . . .  440,147 
Brake. See Car brake. Wagon brake. 
Hra'{e beam, tru�sedt 11. B. HolHschung . . . . . . . . . .  440 4;38 
Brake head and shoe, J:iJ. K. & J .  (J layton . . . . . . . . . 440 • .')42 
BrIck k I ln ,  W. L. RICh . . . . . . .  . . . . . . . . . . . . . .  . .  440.1HS 
Bndge. J. C. Pll l l l i ps . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,4:)7 
Bndge gate, C 'r. PICard . . . . . . . . . .  . . . . . . . . . . . .  . . .  440.366 
Bndge gate. sWl l1g. G. R. RaL-to . . . . . . . . . . . , . . . . . . .  440 . . lhH 
Hndges, cOll�tructlOn of, J. Mitchell . . . . . . . • . .  44(J.490 
Brush, Haci{ & Alten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.149 
Brush , blackmg. J. S. Moore . .  . . . . . . . . . . . . . . . . .  . . . .  440,4-;,) 
Buckle.  J .  H. Kennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440;, 1 l  
Buck le, W .  �.  '11, Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44( ) ,t32 
Bund le  wrapping' press, E. E. Porter . . . . . . . . . . . . .. . . 440,195 
Bundl I ng  press. FJ. E. Porter . . . . . . . . . . . . . . . . . . . . . . . 440,}!)4 
Burner. See Gas burner. 
Butter package, C. F. HIli . . . . . . . . . . . . . . . . . . . . . . . . .. . . 440.15tj 
Button, J. W. Scbl08s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.371 
Camera. See Photograplnc camera. 
Camera. G. H. Hurlbut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.228 
Can. See Oil can. 
Call headmg macbme, R. Steegmuller . . . . . . . . . . . . . 440,B7H 
Car brake. motor, H. A. Crossley . . . . . . . . . . . . . . . .. . .  440,.-;98 
('ar brake, street. J .  C. Chase . . . . . . . . . . . . . . . . . . . 440.4fi7 
f\lr coupl I ng, A nderson & Hamnck . . . . . . . . . . . . . . . . .  440.122 
Car COUphIlll, BH�sell & Bergman . . . . . . . . . . . . . . . . .  440.299 
Car coupl Ing, Blagrave & Marsh . . . . . . . . . . . . . . . . . . . .  440.,,),-;.,) 
Car couplmg • .  J .  C. Burns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.1 14 
Car coupl ing, E. Canniff . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.4fill 
Car couplmg, G. W. Dickey. . . .  . . . . . . . . • .  . . . . . . . . .  440.:2.)() 
Car couplmg, E. P. EastwlCk. Jr . . . . . . . . . . . . . . . . . . . . 440.58ti 
Car coupling, A. FIsk. . . .  . . .  . . . . . . . . . . . . . . . . . . . .  440.5S8 
Car couphng, McPherson & Armbl'lster . . . . . . . . . . .  440,495 
Car c l )upl im!E'. lInk lIfter for, F. H. }-I"""'Isher . . . . . . . . .  44.0,350 
Car. hand propel led tram , .J. K reyczlk . . . . . . . . . . . . 440,2 10 
Cal 8lj,mal,  Bel knap & Cawthon . . . . .  " . . . . . . . . . . . .  44U. 127 
Car. 81e� pl llll, K G . ABen . . .  . . . . . . . . . . . . . .  440.:2Hi) 
Can'!. apparatus tor heatmg and ventilatIng raU .. 

way. C. M. C PrentIce . . . . . . . . . . . . . . . . . . . .  440.500 
Cars, center bean n/! p late for. C. '11 , Rchoen . . . . . . .  440 •. �-;3 
Cars, contact deVICe for electrIC. It. M. H unter . . . . 440,597 
Car�. st�twn indIcator for nulway. G. N. Vander-

hoef . . . . . . .  . . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . .  440.208 
Carburetor . •  r .  I.ove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.48ti 
('arpet beatmg deVIce, .1 . S. McIntIre . . . . . . . . . • • • . • •  440,408 
Carpet clean ing  machl lle.  W. Fay . . . . . . . . . . . . . . .. . .  440,223 
Carnage top, 'V. Boughton . . . . . . . . . . . . . . . . . . . . . . . .  440 •. 143 
Cart. dumping, C. SPIeSR . . . . . . . . . . . . . . . . . . . . . . . . 440,5"'0 
Cart loart l flll attachment • •  J .  A.  Schon l e y  . . . . . . . •. . 440.440 
Case. See Clock case. t;ample case. 'Yatch 

case. 
Ca�h regIster and mdicator. L. '1\ Weiss . . . . . . . . . . .  440.382 
Caster, bal l .  H. A.  Dalrymple  . . . . . . . . . .  . . . . .  440,04f) 
ChaIr bprHlg' atta chment. rocking, A. B. Stevens . . 440,:116 
Ch,urs, su pport 10r l eg rests Ill . II. H. Elbreg . . . . . . 440.HlO 
Chuck. dril l ,  N. E. Austin . . . . . . . . . . . . . . . . . . . . . . . . .  440,2,,)5 
Churn. J. Clear . . . . . . . . . . . . . . . . . . . . . . .  440,345 
Churn operatmg mechamsm . •  T. H. House . . . . . . . . . 440.15K 
Clga.r holder. � Proml� . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,3h7 
Cl""p. H. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.24.1 
Clay nul l  coverIng. G. C.  Little .  . . . .  . .  . . . . . . . . . .  440. 172 
Clay pulverlzmg machme. Boyd & WhIte . . . . . . . . . . 440,537 
Cle�ner. See }4 l ue cleaner. 
Cleamng material. preparmg granulated, F. W. 

Kistenmacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,')14 
Clock case. A .  Bannatyne  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.31:;:6 
ClOCk. electrIC, �-. Schwartz . . . . . . . . . . . . . . . . . .. . . . .  440.441 
ClockR, el ectric-actlla.tmg mechan ism tort H. T. 

Schlegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.241 
Closet. t;ee Earth closet. Water closet. 
Clothes dl'ler. J u m p  & Bullenger . . . . . . . . . . . . . . . . . . . .  440,429 
Collar fa�tener, horse. 'V. IJ• Stevens . . . . . . . . . . . . . . . 44U,')1 7  
Collar. horfle. A .  C . •  Jacobs . . . . . . . . . . . . . . . . . . . . . . . 440.571 
('ondU lt�. constructmg underground. H. D. Rad-

cliffe . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  440.576 
Coupl ing See Car couplmg. !fhill couplmg. 
Crank movement, H.  C. G roves . . . . . . . . . . . . . . . . .. . . . .  440.&Ul 
Crusher. See Ore crusher. 
Crystalhzed lead plates, prodUCing, C. Payen . . . . . 440.269 
Crystalhzed metal plate�, makIng porous, C. 

Payen . . .  . . . . . . . . .  . . . . . . .  . . . . . . . . . .. 440,272, 440,2j'i 
Crysta l l Ized metal plate, porous, C. Payen . .  . . .  440,271 
Crystalhzed metal p lates, producing, C. Payen, 

440.270. 440,57.) 
Crystal l Ized metal plates. prodllcine- porous. C. 

Pay en . . . . . . . . . . . . . . . . . . . . . . .  440.267. 440.274 to 440.276 
Crystallized meta.llIc lead plates, producmg, C. 

Payen . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . 440.268, 440.277 
Cultivator. A .  \V. Butt . . . . . . . . . . . . . . . . . . . . . . . . . . 440.135 
Cult ivator at l  achment. L. P. Schrader . . . . . . . . . . . . . 440.578 
CultIvator, hster, W. l-t. Pettijohn . . . . . . . . . . . . . . . . . 440,498 
Cultivator Spl lllg . . J M. \V.  LOJJg . . . . . . . . . . . . . . . . . . . .  440.316 
Cll p. Hee G rease eu p. 
C'urtam rml! or b,uHter • .  1 .  'V. LeslIe . . . . . . . . . . . . . . . 440,170 
Cutter. See Paper cn t ter. 
Dam per for chimney tiues. J .  Keith . . . . . . . . . . . . . . . . 440.229 
Dental  enl!JOe. W. G. A. BunwII l .  . . . . . . . . . . . . . . . . . .  440.128 
Dlgller. See Potato dIgger. 
Dish washer. G .  M. Hawes . . . . . . . . . . . . . . . . . . . . .. . . .  440 130 
J)lsmfecttng trees. etc . .  F. J ones . . . . . . . . . . .  " . . . . . . .  440.612 
Dltchmg' shuvel .  scoop, D. FreeL . . . . . . . . . . . . . . . . . . .  440.2hO 
Door, H. A. Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,246 
Draught eq uahzer. J. Stlgman . . . . . . .  . .  . . . . . . . . . .  44U,287 
Dner. See ( lothes dner. Lumber drier. 
DrI l l .  See Gram d ri l l .  
Drum. ll. Petter • .  1 1' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,192 
Dye, b lue. R. Holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 440.5:36 
Dye. blue. C. A. Mayer . . . . . . •  : . . . . . . . . . . . . . . . . . . ... . 44U.3.�H 
])ye. brown, J .  Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,288 
Dye. yellow. C. itiS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  440.�81 
DyeIng. F. Zeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,414 
Earth closett portable. C. H. Leonard . . . . . . . . . . . . . .  440.till 
IJ;lectric energy. distributIOn of. S. Z. De Ferranti 440.:424 
ElectrIC machllle dynamo. W. K. Freeman. 

440,42{, 440.557 
ElectriC machines, current col lector for dynamot 

W. I{. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,425 
ElectriC meter, E. M ares . . . . . . . . . . . .  . . . . . . . .  440,43L 
Electric SWItch. A .  R. Bush . . . . . . . . . . . . . . . . . . . . . . . . .  440,:-;0{ 
ElectrIC SWItch. M. Wheless . . . . . . . . . . . . . . • . . . .  440,213 
ElectrIC SWItch and signal mechamsm, Ramsey, 

J r. , '" Weir. . . . . .  . . .  . . . . . . .  . .  . . . . . . . . .  440,50.; 
ElectrIC circuits. adjustabl e  reslstance for, C. 

W irt . .  . . . .  . . . . . . .  . .  . . . . . . . . . .  . .  . . .  . . . . . . .  440.3S4 
Elect rIcal distributIOn.  system of. W. S. Richards 440.32H 
��lectrtcal governor, �-' . D. Hardy . . . . . . . . . . . . . . . . .  440.590 
Electrode. secon dary battery. If. B. ,.yeed . .  . .  . .  4-tO.:.n0 
l1Jl ectrolyte for seconda.ry ba.ttenes. Renault & 

Desvernay. . . . . . .  . .  . .  . .  . . . . . . . . . . .  440.50fl 
Elevator operating  mechanism.  H. L. 'i'eed . . . . . . 440.4:12 
�rn bossing paper and l I ke ImpreSSible material. 

die for, H.  M. K itchel l . . . .  . . . . . . .  . . . . . . . . .  440,166 
Engme. See Denta l engme. H ydrocatbon motor 

engine. lUanne engme. Reversib le  engine. 
Rotary engine. Steam engine. 

Engine reverSIng mechanIsm. steam. U. T. Farns_ 
worth . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . .  440.;5;; 

F.vaporating apparatus. R. :'\1 . Lil l Ie . . . . . . . . . . . . . . . .  440.2.)1 
Exhaust. mechamsm. P. F. 'Vhlte . . . . . . . . . . . . . . . .  440,525 
Extension table. J. A. G lanton . . . . . . . . . . . . . . . . . . . . . 440,261 
}(;xtenSlOn table, W.  Hodge . . . . . . . . . . . . . . . . . . . . . . .  440:15H 
Eyeglasse�, W. BOWKer . . . . . . . . . . . . . . . . . . . . . .  440.3\'2 
FaucPt. self-clOSIng, A. W. StrltIl!ht . . . . . . . . . . . . . .  440,581 
Feeder and band cutter, G. W. Morris . . . . . . . . . . . . . .  440, 1 80 
}(�ence makInIiC machme. Banks & Belt . . . . . . . . . . . . . 440.457 
�'ence post. J. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.32� 
Fence tool ,  'V. M. Hvde . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.598 
Fence. Wife, T. Ji.J . Beals . . . . . . . . . . . . . . . . . . . . . . . . 440.5,iO 
J;�ert I l Izer distrIbuter. L. Lamborn . . . . . . .  . . . . . . . . .  44-0.4bl 
�"""'lbrOU8 materIals. machme for opening and 

cleaning, S. Cnghton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,221 
FIle or bmder, W. H. Portl?r . . , . . . . . . . . . . .  440.49�1 
iI·tl terst chemICal feeder for, O. H. & ",.. . M. Jew-

ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  440.102 
Filters, preparing Iron are for, F. Caudy . . . . . . . . . . . 440,!)3H 
jl .... l l termg apparatus. M. Cole . . .  . . .  " . . . . . . . . . .  440,2 m 
FHe escape, L. H. Bachel ler . . . . . . . . . . . . . . . . . . . . . . .  440.244 
Fire escape, W, A.  J effers . . . .  . . ' . . . . . . . . . . 440.161 
FIre escape. portabl e, D.  M cCree . . . . . . . . . . . . . . . . . 440,822 
FIreplaces, grate settmg for, P. M. Pursell . . . . . . . . .  440.H*5 
Floor set. S. C. HiU . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  440 .. 1 l 1  
F'lonr separatm£ machine, Boorman & Donohue . . 440 .  ".n 
J;�lower structure, J .  A .  Dearborn . . . . . . . . . . . . . . . . . . 440. 1 41 
Flue beader, bOlleI'. B. B • .Ii arrIs . . . . . . . .  . . . . . . . . .  440,474-
If--Iue cleaner, T .  J. H art . .  . . . . . . . . .  4.f0 d lO  
Flue .  fireproof double venti lated, C. F. Hall . • • . . .  440 47.5 
Flul'lhing tank, .T. l" reenhalgh . . . . . . . . . . . . . . . .  440,589 
Frame. See Prmtmg and vlgnettmt;r frame. Saw 

frame. Spmmng' frame. 
F'rictlOn wrench, .1. N. Farlow . . . . . . . . . . . . . . . . . . . . . .  440t473 
Furnace. gee BOI ler l'Imoke COI1 Snnl lng- furnace. 

Heatmg furnace. 
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Furnace, G. C. IIagaaone . . . . . . .  . .  . . . . . . . . . . . . . .  440,562 
F'urnace grate. rocking. Staples & Arnold . . . . . . . . . .  440.28tl 
Gauges. steadymg deVIce for pressure, P. C. 

l-ielnz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  440,151 
Galley, combined job and new�. W. C. Dlihngham. 440,:��8 
Galvamc battery, \V. Cohlman . . . . . . . . . . . . . . . . . . . . .  44(J.42U 
Game counter, 11�. D.  SmIth . . . . . . . . . . . . . . . . . . . . . . 440.374 
Garment stretcher, \Vnght & (irubb . . . . . . . . . . . . . 440,:3R5 
Garment supporter. R. G emmelL  . . . . . . . . . . . . . . . . . 440,:152 
Garment slHlporter. C. A. rl'urner . . . . . . . . . . .  . . . . . . .  440,44� 
Ga�, ap paratus for the man ufacture ot. A l len & 

HarrIS . . . .  . . . . . . . .  . . . . . . . . . .  440 456 
Gas burner, self-closing. W. W. Sherman . . . . . . . . 440.443 
Gate. See Bndge gate. SlIdmg gate. 
{.j ate. :\hddlekauff & H arsin . , . . . . . . . . . . . . . . .  ' "  . 440,177 
Gear or cog wheel, I ... T. Stanley . . . . . . . . . . . . . . .  . . 440,':>78 
ltenerator. See Steam generator. 
( .. lobe and lamp shade, 0. 11'. \Vegener. . . . . .. . .  440,212 
Gold and platmum from other metals in solution. 

separating, K. Dode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.143 �i�:��e ��ig:rR?Hart' 
.
.
.
.
.
.

. ::::::: .. . . .. .. .. .. ...... .. .  : '.' : : : : :t�:�g� Gram bmders. cord holder�for, J. F. Selberlmg .. . 440,510 
Gram drIll, M.  P. Motter . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.182 
(';rUlll meter, II. E. Hawk . . . . . . . . . . . . . . . . . . . . . . .  440.354 
Gnnder, SIckle. H. rL'h lbault . . . . . . . .  . . . . .  . . . 440,;-;37 
Gun ,  breech-loading, Richardson & \Yoodbury . . . .  440.328 
Gun,  spring, O.  Peder:.:!on . . . . . . . . . . . . . . . . . . . . . . 440,lHO 
Gun, sprmg aIr. D. F. Vaughan . . . . . . . . . . . . . . . . . . 440,.)8[ 
Gun .  target, J. W. Bruton . .  . .  . . . . . . . . . . . . . . 440,538 
Hair crImoer and the method of manufacture, 1 .  

\V. lIeysmger . . . . . . . . . . . . . . .  . . . . .  . . .  . . .  . .  440.134 
H aI r  drymg appliance, A. C.  Herring . . . . . . . . . . . . . .  4�0. 153 
Hanger. See PIcture frame h)l.nger. 
Harness tnmmmg. '1\ If. Durmng . . . . . . . . . . . . . . 440,:)()6 
Harrow, S. rr. Eskew. . . . . . .  . . . . . . .  . .  .. . .  440,551 
Harrow and cultIvator, combmed, F .  G. Umbach . 440,450 
H arrow, rotary. II. H. M onroe . . . . . . . . .  . . . .  440.178 
Hay, buildmg for stormg and feedlll g. S. Saucer-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.869 
Hay carrier track, L. Y. M yers . . . . .  . . . . . . . . .  440.1102 
lIay tedder, ra ke. and loader. R. \V. Renard . . . . . 440.504 
Heatmg furnace, L. A ndel80n . . . . . . . . .  440.237 
Heatmg purposes, deVIce or apparatus  for, G. L. 

Shorey . . . . . . . .  . . . . . .  . . .  . .  . . . .  . . . .  . . . . . .  . .  440.203 
Heel makIng machine, A. A n dres . . . .  . .  . . . . . . . . .  4-tO.:-i42 
H mlle. gate, J. Macy. . . . . .  . . . . . . . . . .  . . .  . . . . . . . .  440,:320 
Holdback, C. A. Dammann . .  . . . . . . . . . . . . . . . .  440,:)47 
Holder. t'3ee Ballot holder. CIl!ar holder. Sash 

holder 
Hook and eye.  G .  O. �chnel ler . . . . . . . . . . . . . . . . . . . . .  440:373 
Hor1:\e detacher, .J . II. A ker� . . . . . . . . . . . . . . . .  440,45.0) 
I l orseshoer's Implement, W. H. \V oodman . . . . . .  44U.454 
Horse�hoe�. machllle  for weldIng cal ks to,  C. E. 

�chroeder . . . . . . .  . . .  . . . . . . . . . . . . .  440,312 
Hydrant and street washer. C .  G.  }j�tte . . . . . . . . . . . .  440,552 
Hydrocarbon motor engme. l iqUId,  LIndley & 

Browett. . . . . . .  . . . . .  . .  . . . . . . . . . . . . .  440.185 
l l lUlll lnatlllg apparatus,  Wal lwOlk & \Vells . . . . . . . .  440.520 
TndH'ator. See StatIOn I nd icator. 
I ngots. deVICe for handlIng, '1'. Brady . . . . . . . . . . . . .  440,219 
Inhaler .  I l. M. BrIttam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.102 
Jl1Jectol .  II. B. ::\IUl dock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.1b4 
In.lector. boI ler • .  f .  D. Lynde . . . . . . . . . . . . . . . . . . . . 440.488 
InJector. steam, H.  B.  :M urdock . . . . . . . . . . . . . . . . . . . . 440.18;) 
In kRtand . . l .  B. Archiba ld . .  . . . . . . .  . . . . . . . . . . . .  440.254 
l nRulating composlt Ion,  F. E .  BlaIsdel l . . .  .. . . .  440.391 
Insulatmg tubmg for e lectrIC conducting wIres, 

manufactul'lng. II. B. Cobb . . . . . . . . . . . .  . . . .  440,an:) 
IrOnIng machme. rr. 8. \\ l ies . . . . . . . . . . . . . . . . .  440,2132 
Jack. See La8tlIlg jack. PeggIng and sewmg 

jHck. \Vagon jack. 
.Jack tor extra('tllH! pistons. J. W.  RUsk . . . . . . . . . . .  44-0.f)(J.J 
.J ewelry. man nfacture of • .J:i�. A. B i l iault . . . . . . . . . . . 440,253 
Kiln.  See BrIck k I l n .  
Kmttmg ll1aClll l 1e ,  clrculal , J .  R. nI lCll!e� . . . . . . . .  440.413 
h. mttmg mal'l l i ll e. stnllght, .J . Bennur . . • . . 440.389 
Kmttmg ma�hmes. deVICe for feedlDg thread to, 

J.  R. BrIdge8 . . .  . . . . . . .  . . . . . . . . .  t40. Wi 
Kmtt1 l1l! machInes. sphcmg thread feed mechan-

1 8m for, Pepper & DaVIS . . . . . . . . . . . .  440.ljOli 
Ladder, extenSIOn step, A .  J. ::\lyers . . . . . .  440.1 h5 
Lamp. are, S. E. Nllttt n2'  . . . . . . . . .  440.tJU4 
Lamp ctnmneys, etc . de'nce for ornamentIIlg the  

tops  of ,  J. 1\1c.\l llrtry . . . . .  . . . . . . .  . . .  440.414: 
Lamp, pocket, Koopman & McKenney . . 440.2fi5 
Lamp". Wick raiser for <'entral draue-ht, F'. Htl l n d .  440.608 
Lan tern, SIgnal, G. \V . SmIth . . . . . . . . . . . . . . . . . .  440,20ti 
LastIng jack, Wood & \Voods . . . . . . . . . . . . . . . . . . . . 440.52ti 
Lateh.  /late. G. Colden . . . . . . . . . . . . . . . . . . . . . . . .  440.3HG 
Lawn sprInkler, D. A. Hoyt . . .  . . . .  . .  . .  440 . ] 59 
Leads, crayons, etc , ho lder for, L. F Von Faber . •  410,222 
Leatber apparatus fur stuffi ng and stretch ing, P. 

({ mg. . . .  . . .  . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . .  440,:158 
I�evehng Instrument, 1\1. A .  Stewart . . . . . . . . . . . . . . . 440,445 
LIfter. �ee Pot lifter. 
LIghtmnll arrester and cut-out, combined , J. A. 

l\lcJ\[an man . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  440,361 
Lllled bOi ler, A. Lormg. . .  . . . . . . . . . . . . . . . .  . . .  440,318 
Llq Uld waRte and apparatus therefor, treatmg 

heated. Il:.  Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.410 
Lock. See Seat lock. 
Lock. W. NehI'lng . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.187 
Lock. W. W . ... F. P. Pursel . .  . . . . . . . . . . . . . . . . . . . . .  440.280 
LOCk. E. C. Smith (1') . . . . . . . . . . . . . . . . . . . . . . . .  1l.IHI 
Locomohve bell ringing apparatus. S. H.  Reg-Ill-

bottom . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . .  440,264 
Loom, 'l" Harflson . . .  . . .  . .  . . . . . . . . . . . . . . . . . .  4�().5!1l 
Loom for cross weavmg. Haslam & Marshall . . . . .  440,MG 
I.oom 101' weavmg pI le fabrICS. '1'. H arrIson • 

440.592. 44O.5U3 
Loom shuttle box operatIng mechamsm, W. J. 

Lutton . . . . . . . . . . . . . .  . . . . ..  . . . .  440,487 
Looms for weavmg Silk rIbbon or fringe. glass bar 

bracket for. O. W. Scnaum . . . . . . . . . . . . . . . . . . . . . 440.370 
Lumber drIer. L. C. Van Duzer . . .  . . . . . . . . . . . . . . .  440,451 
Mal l  matter, mach me for markmg. If. N. Eth-

rIdge. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 440,401 
M an n e  engIne. R. 1\1 . Beck . . . . . . . . . . . . . . . . . . . . 440,531 
)leasllnng lIlstruments, dead-beat mecbam:sm for 

electrical. IiJ.  Weston . .  . . . . . . .  . . . . .  440,289 
MeaSUring I Ilstrument!ol.. i ndex controlhng deVIce 

for electl ICal , E. 'Y pston . . .  . . .  . .  . .  440,2Dl 
M easuri ng Instruments. temperature reg"ulator 

for e lectllcal. E.  \Veston . . . . . . . . . . . . . . . . . . . . . . . 440.2fl0 
l\oleat tenderer, \V. P. N IChols . .  . . .  . . .  440.603 
Meachamcal motor for use on land and water� 

ways. V. F. Schaffers . . . . . . . . . . . . . . . . . . . . . . . . 440,234 
.;\IedICme, catarrh I empdy. W .  Hradley . . . . . . . . 44U.4f11 
M etal l IC  wheel. W. P. "' .1 .  W. Bettendorf. . . .  440,533 
:Meter. See ElectriC meter. G ral ll meter. \Vater 

meter. 
MIll �ee Bonn.ll and turmng mIll. Rod mill. 

Rol ler m I l l .  Haw Dnl i .  
Mmcl l1g  mCLclnne, '1'. W i l l i ams. Jr . . . . . . . . . . . . . . 140.215 
Mop wnnger, H. L. Enne8 . . .  . . . . . . . . . . . .  . . . .  440,550 
Mortar mlXl IlC apparatus, ��. D. Johnston . . . . . . 440.478 
Motor. See MechamcH l ll1otor. Spring motor. 
Mowers, grass gathering tray for lawn, L. Sutton. 440,518 
MnslCal l D :.:!trllment , .J . A .  l\lackenzIe . . . . . . . . . . . . . .  440,601 
Mustache shield.  H. B. Chandler  . . . . . . . . . . . . . . . . . . .  440 .541 
NaI l  head. etc., Ferrand & Bechtold . . . . . . . . . . . . . . 440 •. 1t-i4 
Net. fold l llg  l anding, C. S. Hebard . . . . .  . . . . . . . . .  440.5G8 
0 1 1  can, .J . D. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.188 
Oi l  can .  F. B. Smith . . . . . . . . . . . . . . . . . . . . .  440.205 
Opera g laRs, com-controlled, T. II. Co:stello .  

440.248. 440.249 
Ore crusher, T. R. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-t0.572 
Ore roasting apparatus, In. M. C lark . . . • . . . . . . . . .  440,468 
Ore separator • .r\. l£mmon� . . . . . . . . . . . . . . . . . . . .  440.587 
Ores. apparatus  for oXHl!zmg and desulphurizing. 

K :\1. Clark . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  440.409 
Organ bellows. �..,. S. Smith . . .  . .  . . . . . . . . . . . . . . . . . . .  4tO,:)'j'5 
Over8hoe secUler • .  J .  L.  Gourley . . . . . . . . . . . . . . . . . . . .  44-0,148 
PaI l .  mi lk ,  \V. :\1 . PIper . . .  . . . . . . . . . . . . . . . . . . . . .  440.193 
Paill t tube box. H. C. Sanders . . . . . . . . . . . . . . . . . .  440.507 
Paper boxe3. etc , machIne for making tubes or 

cases for. 'Y (.; . Chapm . . .  . . . . . . . . . . . . . .  440.585 
Paper boxes. machllle for the manufacture of. J.  

W .  II utt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 440.570 
Paper caiendel lng mach1ne. J. Snover . . . . . . . . .. . . . . 440.377 
P<l.per cutter. lL }1�. V\ I ison . . . . . . . . . . . . . . . . . . • . .  440.29. .. 
Paper PaI l :'! ,  llJHchme for makmg, Hull & McEwan 440.594 
Parer, apple ,  H. A. & W. 'l'r IPP . . . . . . . . . . . . . . .. . . .  440 • .  --;38 
PastIng  deVice. wrapper, E. E. Porter . . . . . . . . . . . . . . 440.tiOt 
Peach stoner, .1. C. Bryan . .  . . . . . . . . . . . . .  . . . . . .  440.463 
Pellt!lflg and sewmg jack, It. rr. Lemmon, Jr . . . . . .  440,48.\ 
Pen, fountain.  L. A. Shattuck . . . . . . . . . . . . . . . . . . . . 440.20'2 
PenCil  sharpel ler. C. E. Carpenter . . . . . . . . . . . . . . . . . . .  440.5<1-0 
t:>honograph . 1 . \\' . Ileysmger . .  . . . . . . . . . . . . . . 440.1fh5 
Phonograph • •  J. H. \yhlte . . . . . . . . . . . . . . . . . . . . . . . . . . . 440 524-
PhotographiC camera. H . •  1 .  Gray . . . . . . . . . . . . . . . . . 440,42i 
PhotographiC purpose::!, tiush washer for, G. H .  

Ibchards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,:-;'?5 
PhotographIC 8hutter, l�. B. Barker. . . . . . . . .  . . . . . .  440,58B 
Photograplllc s hutter • •  J. B. ( hurch . . . . . . . . . .  440. 13';' 
PIanos, Roundmg board brIdge for, G. :?-1. G ui ld . . . . 440.251 
PICture frame banger. adjustahle .  W. C. K eIthly . .  440,��19 
PIcture frame locking deVIce, F. Servus . . . . . . . . .. . .  440.201 
PIgments, manufacture of, J. ('. M artm . . . . . . . . . . . 440,2.')2 
PIpe thread protector, J. A. K u rtz . . . . . . . . . . . •• . . . .  440.167 
Pipe wrench, G. \Y . Hammond . . . . . . . . . . . . . . . . . . . . . . 440.5ti4 
PIPe wrench. A. P. Qmglev . . . .  . . . . . . . . . . . . . . . .  440tbOl 
PIpes, band for protectmg screw threads of. J. A .  

K urtz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.168 
Pitch board. Cheney & Haskms. . . . . . . . . . .  . 44fl:144 
PltChlllll machme, 'V. Arnemann . . . . . . . . . ,44v.296. 4 10.297 
Plane. A. Fromming . . . .  . .  . . . . . . . . . . . . . .  440.5.18 
Plan ter and ferbhzer distrIbuter, corn, J. Morgan 440,49'2 
Planter, potato, Grenon & La ClaIr . .  . . . . . . . . .  440.4Ot 
Planters, seed potato cutter for. G. P. \Yebster . . .  440.521 
Post. See }1 ence post. 'r race post. 
Pot l i fter and stove shelf. combIned.  J. A. 'ViI-

son . . . . . .  . . . . . . . . . . . . . . . 440,453 
Potato cnt tel's. feeder for seed, G. P. Webster . . . . 440.522 
Potato dIgger. l�J. A .  Snllth . . . . . . . . . . . . . . . . . . . . . . . . . . 440.514 
Power. See Wave power. 
Power transmitter. Hutchinson & Hugo . . . . . . . . . . . 440,4'ii 
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Preservati ve, Henussi  & Dond ero . . . . . . . . . . • • • . • . .  440.257 
Preserving food, process of a n d  apparatus for, C. 

L. Bachelerie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,528 
Press. See Bundle w rapping press. Bundlmg 

press. Seal ine press. 
Press ure tension in t u b ular bodies, producing. R. 

M a n nesmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.489 
Printer's c h uhe. H. J. Bauer . . . . . . . . . . . . . . . . . . . . . . . . .  440.256 
P r i n t  i n g  and vhwettinlo! trame, \V. & W. Easson . . 440,:i�9 
Prin t i n g  attach ment tor paper bag machines, T� 

R. Troendle . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.:;80 
Pri n ting shade fabri cs, machine for, W iggin & 

Col l ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.413 
Protecto r.  See P i pe thread protector. Toe nail 

p rotector. 
Puff w l Oder. H. A. }ljmery . . . . . . . . . . . . . . . . . . . . . . . . . 440.5�9 
Pu l p  digester, S.  R. Wag-g- . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.242 
P u m p, A. N. Parkh urst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.tO.49i 
Pump, centrifuga l ,  K J a c k son . . . . . . . . . . . . . . . . . . . . . .  44O.:2E)� 
Pumps. an ti-fro �t att a c h m e n t  for. J. A. Beard . . . .  440A5S 
PurRe and h at brush.  c o m b i n e d .  �j. H. Peterson • . .  440,191 
Rack a n d  dish warmer.  c o m b i n e d .  J. E . C urttr ig-ht 4·W • .t21 
Rail way. e l ectric, H.. M. Hunter . . • •  . . . . .  440,595. 4M.il96 
Rai l way. el ectriC • •  J. (C P. Nourse . . . .  . .  . . . . . . . .  440,:162 
Rai lway s ignal .  automatic, B. K. Hacker . . . . . . . . . .  440.405 
Rai l way s p I l( e, K Dietrich . • • . . . . . . . . . . . . . . . . . . . • . . 4·W,4:!2 
Rai l w a y  8wltch and slgnal mechanism, electric, 

Ramsey, .J r . •  & 'V eir . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4�0.502 
Rai l way s w itch. street. L. A.  Copeland . . . . • • • . • . . . .  440.305 
Rail way t ie.  metal l i C. J. J. Uallahan . . . . . . . . . . . . . . . .  440.41;5 
Reel . See Rud reel. 
Reflecting device. tram or boat, G. W. Morris . . . . .  44.0,493 
Regi8ter. See Cash register. 
Re��ulator. See Water level regulator. 
Reversi b l e  eng-ine • •  J .  Motret . . . . . . . . • .  , . . • . . . . . . • . . . .  440.491 
Ring. See Curt.ain ring-.  
Rod m i l l ,  H .  S. S m i t h  et al  . . . . . . . . . . . . . . . . . . . . . . . . . . 44n.�76 
Rod reel. C. �J. M atte:-lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.;)13 
Rol l er. See Spring rol l er. 
Rol l er m i l l .  N. W .  H o l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,0.1:'7 
Rol ler  m i l l .  L. K Kruger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.4.-:;0 
Hol l I n g  metal l i c  pipe, machine for cold,  T. J . 

Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.180 
Ropes, knot or prot ect!on i n  hauling. C. Bahlscn . . 440,&82 
Rotary engi ne.  A. D. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . 440.125 
Rotary engme. J .  :\1. Farmer . . .  . . . . . . . . . . . . . . . . .  440, 145 
Rubber goods, machine for stri pi ng-, S.  'V. G uth-

rie . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  440.226 
Rubber sandal. G.  B. Siegenthaler . . . . . . . . . . . . . . . .  440.513 
Sample case. IV. W. Paymar . . . . . . . . . . . . . . . . . . . . . . . .  440.278 
Sand band, A. {{ eise.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,:--;;)7 
Sand paper, "\V. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,:H7 
Sanitary stand or cl oset. portabl e ,  \V. H. 'Villson.  4 40.3�O 
Sash cord fastener. L. \V. Bowen . . . . . . . . . . . . . . . . . . . .  4 10. 1 29 
Sas h fa�ten er. A. V. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . 44f).1�8 
Sash fastener, \V. E. Di xon . . . . . . . . . . . . . . . . . . . . . . . . . 440.142 
Sash tasLen er. A. L. Linn . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 �0.{j" 0 
Sash holder, IV. 11. McClure . . . . . . . . . . . . . . . . . . . . . . . . .  410.IR6 
Saw, crosscut. C. Pro uty . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.25:; 
Saw frame, extension hack. 'V. C .  Marston . . . . . .  440.174 
Saw joi nter, D. lV. K arshner . . . . . . . . . . . . . . . . . . . . . . .  440.1ti3 
SawoJi l l ,  E. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,388 
Saw m i l l  carriage, J. G. Emery. Jr . . . . . . . . . . . . . . . . • . . 440, 144 
Sawm i l l  carriages, reversing gear for, -W, J. Hen-

derson . . . . .  . . . . .  . . . . . . . . . . • . . . • •  . . . • • . . • . . . • • . . . .  440.152 
Sawmills. �auge roller for, S. Bartley . . . . . . . . .  • . .  440.3 7 
Scale, automatic grai n,  H. E. Ha.wk . . . . . • • • • • • . . • • • •  4�O,:';35 
Scales. balance ball for. �'. A. Pearsons . . . .  o • • • • • • •  440.3G3 ��:l::: ;,r
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Screw, ro l l ed wood. C, D. Hogers . . . . . . . . . . . . . . . . . . .  440,334 
Screws, die for making rolled wood, C. D. UOL!er8. 

410.:\30. 4,0.:-)32, 410.:333 
Screws, d i e  for roBing wood. C. D. Rogers . . . . . . . . . .  440,:i:Z� 
Seal ing press. Eo J .  Bruch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�0.417 
Searuinlr! machine. can, Ra Steegmuller . . . . . . . • . . . .  4 W.411 
Seat lock, L .  S. IAn s l ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�O.1 71 
Secc, ndary batt.ery. J-'. Marx . . . . . . . . . . . . . . . . . . . . . . . . 440,175 
Seeds or the h u l l s, apparatus for delinting cott on.  

W .  H. Burnet et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,259 
Seeds or the h u l ls. apparatus for delinting cotton, 

Sears & Burn h a m  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  440.2,s2 
Separator. See Ore separator. Teeth Fleparator. 
Sewing machlne buttonhole at tachment, G. :\1 . 

Morris . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.179 
Sewing machine guide. F. A. B rackett . . . . . . . . • . . .  4.J.O,:lQ2 
Sewing machine thread waxing device, E.  P. 

Rich ardson . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . .  440,:{21 
S h aft. crank, H. G. E. Fownes . . . . . . . . 0 . . . . . . . . . .  440.;)55 
Shea rs, R. S. Pearsall .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.4:16 
Shell fish. desiccatin!<, S. G. Van Gilder . . . . . . . . . . .  440,51 9 
Shirt. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,401 
Signal. See Car signal. Rail way signal. Train 

signal. 
Signaling and line throwing device, J. Speirs . . • . • •  440,:;:0'7 
Skate. G. C. Bateman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,;)2B 

Washing mac h i n e. G. L. Shorey . . . . . . . . . . . . . . . . . . . 440.204 �:i�g �:�:: Y:li: �r�!��g::::::: ':::::. ::::::::: : : :  ��:� 
Watch hand remover, P. H. Nemen . . . . . . . . . . . . . . . .  440,496 
Water closet and. supply tank therefor, J. P. Put-

nam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  440,197 
Water Jevel rel[ulator. S. Bessonofl' . . . . . . . . . . • . . . . .  < 440,218 
W ater m eter, rotary. G.  H .  Glad . . . . . . . . . . . . . . . . . . •  440.559 
Water w h ee l .  \V. H. Gunso]us . . . . . . . . . . . . . . . . • . . . . .  440.: .. 53 
Wave power, H. C o m m andoer . . . . . . . . . . . . . . . . . . . . . . 440,097 
W h eel. See :\l eta l l 1 c  wheel. \Vater w heel. 
Wheels by e lectricity. method of and apparatuB 

for making metal llc,  W .  P. & J. \V. Betten-
dorf. . . .  . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . .  . . . . . . . .  . . . .  440.534 

W h i p  socket support. A. E. Tulloch. . . . . . . . . . . '41].447 
\Vindlass, A. 8. Peck . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  '1 
Widmill .  E. E. M eredith . . . . . . . . • • . . • . . . . . . . . . . . . . . . . .  4-Ju.�l>� 
W indow dresser, A. J. lfisher . . . . . . . . . . . . . . . . . . . . . . . . 440,554 
Wire. bands. etc., manufacture of, F. FJ. & A. S. 

Elmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  440.fi48 
,V ire drawing' machine, J. E. Burnes . . . . . . . . . . . . . . . . 440.1:m 
W ool cleansing apparatus, G. & A. Burnell . . . . . . .  440.418 
Wrap, lady's. D. Beat . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,217 
Wrench. See I-fri ction wrench. Pipe wrench. 
WrenCh. O 'Neill & Reinhart . . . . . . . . . . . . . . . . . . . . . . . . .  440.4�5 Wrench, M . .  J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,294 
Wringer" See l\lop wringer. 

TRADE M ARKS. 

A pparel. fem i n i n e .  C. Caen . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.603 
Books, calen dars. blot ter coverR for w riti ng pads, 

and printed station ary. biank.  C larke & CourlS.  18.fi12 
Butt o n s  and necktie h o l d e rs. 11 o ward &, Son - . . . . . . .  1R. !il4 
Candies and confections.  E. C. Rich Company . . . . . .  13.601 
C o m p l exion powder, J. 1'. Grenam ier . . . . . . . . . . . . . . . 1,s.6lJ4 
FenCing, ag-ri cu l t n ral  implements.  incl uding picks 

a n d  shovel s. and vehicles, G raham. H i n k l ey & 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.613 

J e l l h�K. relishes. �au ces, con diments. a n d  prepared 
foods. E. C.  Rich Company . . . . . . . . . . . . . . . . . . . . .  18.608 

Paper, pads or packages o f. H. B. Lounsbury . . . . . . .  18.606 
Pin.no�, W ebster Piano Com pany . . . . . . . . . . . . . 18.610, 18.till 
Remedies �l assitied upon a temeramen tal stan d-

ard. line ot, Occidental Chem ical Co . . . . . . . . . . . . .  18.621 
Remedy for headache. n e u ralgia. rheumatism, and 

analogous diseases, Antikamnla C h emIcal Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.622 

Roofing, plates. J. Leu & Sons . . . . . . . .  . . . . .  . . . . . . . .  18.615 
Sheetings and drillings, G. L. Montgomery, 

18.616 to 18.H20 
Shirts. Hagedorn & Merz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,605 
Soap and powder, facial, Van Dyk Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . .  18,609 

DESIG-NS. 
Book cover. J. Rangette . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.?n2 
Bott l e  cap. �'. W. Perry . . . . . . . . . . . . . . . . . .  . . .  .. . . . . . . .  20,"00 
Bracelet. H. \V. FisheL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.2:18 
BuIlding block, E.  H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  2().2�7 
Carpet, H. \V. Parton . . . . . . . . . . . . . . . . . . . . . . 'l0.27S t o  20.285 
Carpet , G. J. StengeL . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.288. 2U.289 
Carpet sweepers. casing for, W. J. Drew . . . . . . . . . . . . 30,294: 
Dish, G .  Demartia!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2U,291 
Fabric. P. Gumbi nner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,286 
Globe or shade. J . Webb . . . . . . . . . . . . . . . . . . . . . . .  20.296, 20.299 
Harness breast straps, pad for, J .  S. CUs8on . .  . . . .  20,277 
.Jar and l id.  R. W. Binns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.293 
Skirt. G. l I argrave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZO.Zn5 
Rpoons, etc., handle for. S. 'I'. A da m s . . . . . . .  . . . . .. :W:�97 
Umbrellas, tip cup for, L. H. Clogg . . . .  20,275, 20,�76, 20.200 

A pri nted copy of the specttl catton and drawing of 
any patent in the foregoing list.  or a n y  patent in print. 
issued since 1863. will be furnished from this offi ce for 
25 cents. In ordering pl ease state the name and n u m­
ber of the patent desired, and remit to M unn & co.,  WI 
Broadway, New YorK. 

C a n a d i n  n l'at ents may now be obtained by the 
inventors for any of the inventions named in the fore ... 
going list, provided they are simple, at a cost of $4U 
each. If compli.cated the cost will be a little more. For 
full instructions addresA Munn & Co., S61 Broadway, 
New York. O ther foreign patents may also be obtamed. 

Slate jig, Boone & Tavlor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.4f,lU Insi d e  Page, e A ch I nMertioll • _ .  1" !,)  cent. a lIue. 
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Spinninll and t . t' ch'  a d m chine tl8ements at the same rate per agate Ime. b y  m easure-
therefor. ma�; �a���r�; ba

l
�d: fo�, H. G. H n l l  440,476 m ent, as the I�tter press. A dvf?rtlsements must be 

Spinning frame, Scott & M c Avoy . . . . . . . . . . . . . . . . . .  440:�lJO I received at p�b l lcatlO.n offi ce as eal'1y as ':Phursday morn-
S pring. See C ultiVator spring. Vehicle s prin�. mg to appear m I.Jext Issue. 
Spring motor, N. A n dersor: . . . . . . . . . . . . . . . . . . . . . . . . 440.123 _� __ � __ � 
S orlng motor. Lee. Sr .. & Reed . . .  . . . . . . . . . . . . . . . . .  440.482 
Spring roller. J.,t. F. G riswold . . . . . . . . . . . . . . . . . . . . . . . .  0 440,428 
Sprinkler. See Lawn sprin kler. 
Sprin kling vines and plants, apparatus for H. W. 

Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.247 
Stal l floor, M. J. Wil l ia m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,236 
Standa See Sanitary i:itand. Switch stand. 
Station indicator. W. C. Heegn . . . . . . . . . . . . . . . . .. . . . .  440,4OC 
Starch refuse. etc., apparatus for drying, P. H. 

Grimm . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . • • . . . . . . . . . .  440.262 
Stay, dress. M. P. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.2H; 
Stay, dress. A. Dacus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440, 140 
S team engine and valve machanis lll therefor. P. 

Zimmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,527 
�tedm, eng i n �, vibrating piston. P. F. Holmgren .. 440,;)1:;9 
8team /len erll t or. Staples & A. rnold . . . . . . . . . . . . . . .  440 :!85 
Stee l ,  making planished sheet. G. At kins . . . . . . . . 44U,298 
Steel , man ufacturing and tem pering, Coome8 & 

Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.139 
Stirrup leathers. safet y saddle bar or suspender 

for. G. Biebuyck . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  440.4:19 
Stoves, burner for gas, H. C. 'Veiskittel . . . . . . . . . . . . 440,4.12 
S u pporter. See Garment sup porter. 
Sus pender8, W. A. Laverty . . . . . . . . . . . . . . . . . . . . . . . . . . 440.�:)O 
S walling machine. rotary, R. G. C o l l i n s  . . . . . . . . . . . .  440.304 
Switch. See- 11':: l ectric switch. Rai l way switch.  
S w itch operating mechanism.  R. ;\-1. B l ackmer . . . .  440, :i!"lO 
Switch sta n d .  N. O. G o l d smith . . . . . . . . . . . . . . . . . . . . 440,GiiO 
'l'abl e .  See Extension table.  'rran sfer table.  
'I'able.  iron ing board, and step ladder, combined. 

M. Gabri e l l i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.351 
Tachygra phy and ty pewriting machine. G. K. An-

derson . . . . . . . . . . . . . . .  ' . . . •  ' . . . . . . . . . . . . . . . . . . . . . . . .  440,3.11 
Tank. See Flushing tank. 
Tann er's tool . H.. H .  l I o u k  . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.240 
Target throwinlo! trap. \V. T. Best . . . . . . . . . . . . . . . . . . . MO,5:{2 
'I'eeth separator,  F. 8awhill  . . . . .  . .  . . . . . . . . . . . . . . .  440.50B 
Telegraph, circuit, D. H .  K eeley . . . . . . . . . . . . . . . . . . . . 440, H it 
Tel egraph ,  ind uced current. A .  M. Rosebrug-h . . . 440.19 1 
Tplegraphy. m u l t i p l ex. D.  H. K eeley . . . . . . . . . . . . . .  4-tU,lti5 
Telephone and telegraph, combined sy stem of fire 

al'll'In and police patrol .  Hale & Barrett . . . . . . . .  440.563 
Thermometer, :\1 . G. H awke . . . . . . . . . . . . . . . . . . . . . . . . .  �),5ti7 
Thil l  c o u pl i ng,  O .  A. DahL . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,H2 
')'ie. See U,ailway tie. 
To bacco su bsti tute.  W .  P. Rose . . . . . . . . . . . . . . . . . . . . . 440.506 
Toe nail protector. i n growing, W. H.  McCarty . . . . 440,Ut 
Tong •• rod and pipe. D. B. W hiteh i l l  . . . . . . . . . . . . . . .  41(1.21, 
Tool rest. m. S. M. Jj"ernal d . . . . . . . . . . . . . . . . . . . . . . . . . . . 440. ! 4ti 
Tooth. artificial .  R. Brewster . . . . . . . . . . . . . . . . . . . . . . .  440. 131 
Toy. J .  C. Uo)yt . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 441l .U iU 
Train signal. e l ectric. F. \V. Sargent . . . . . . . . . . . . . . . 440.�08 
Trace post for carriages, J. G. English . . . . . . . . . . . . . . HO.400 
Transfer table. N. G. Carpen ter . . . . . . . . . . . . . . . . . . . 44U.4 1 9  
1'rap. �ee Anirual trap. '1'arget throwing trap. 
Tricycle, �'. Searle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.442 
Tro l l eys, s h i pper for. H. II. Brook8 . . . • . . . . . . . . . . .  4 10 . ;')84 
Tro w e l �  p l astere r's, C. D isston . . . . . . . . . . . . . . . . . . . . . . 440.42:{ 
Truck. and gear. e l e ctriC m otor. E. Peckham . . . . .  440,1S9 
'l' ruck for center rai ls .  car, F. A. Barth o l o mew • . . .  440,126 
Truck for railway Cars. Pfingst & Bemis . . . . . . . . . . . . 4 tO.;{t)5 
Trucks, stake socket for, M. D. Lawrence . . . . . . . . .  440.169 
rl' llbe�. appa ratus for pickling, J. P. Serve . . . . • • . . .  440,[lU 
Tubes. manufacture of ribbed. J .  P. Serve . . . . . . . . .  440.512 
rl'un n e l  and cable railway. combined, R. D. Rad-

c l i ffe .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.577 
1' ypewl'lting m a c h i ne. G. C. El liott . . . . . . . . . . . . . . . . . . 44O.A01 
'l' y p ewrit ing mach J n e. M. G. M erritt . . . . . . . . . . . . . . 440.36Ct 
T y pewriting machines, type bar and hanger for, 

M .  G .  Merritt. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,574 
U pset t i n g  mach i n e, S. Harris . . . . . . . . . . . . . . . . . . . . .. . . 4--10J)65 
Val ve, .1 . J. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440. 181 
Valve, dupl ex, A . & H'. }ji. Turner . . . . . . . . . . . . . . . . . .  440 448 
Valve, srdety. A. LohniHer . . . . . . . . . . . . . . . . . . . . . . . .  440.;Q 5  
Valve. s l i d e ,  G. Duvi nage . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.3!!} 
V alve, stop and wa8te, P. H arvey . . • • . . . . . . . . . . . . . . .  440.263 
Valve syste m ,  engine. J. Y·l h eelock . . . . • . . . . . . . . . . .  440.52..-1 
Val ves. device for pac k i n g  steam. J. W. Stanton .. .uDAl! 
Vehi c l e  rnnnin� gear. J. J. Black (1') . . • • . • • . . . . . . . . .  11 . 1 20 
V e h i c l e  s pring, G. T. (; lover . . . .  . . . . . . . . .4�O.4(12. 440.403 
Vending rH H c h i n e. coin-operated.  F. B. Cochran . .  HO . .J.jU 
Venf'er ('u tling machine, L. B. M c A l pine . . . . . . . . . .  4�O.;{21 
Vi�e.  R. S. Co( ) per . . . . . . . . . . . . . . . . .  . . • . . . . .  • • . . .  . . . . . . 4-10,[41 
Vote rellistering mach i n e. K. Dougan . . . . . . . . . . . . .  440.546 
'Va�on brake. H. 'V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  440.515 
\V agon for tar, et.c .• boi l er. O. F. Washburn . . . . . . . 4 H l.20H 
Wagon jack.  A. L. W eath erhead . . . . . . . . . . . . . . . . . . . . 440,;),)g 
Wagon s .  c o m b i n ed hay and Btock rack for, J. E. 

Garlingholll'le . . . . . . . . . . . . . . . . . . • •  a . . . . . . . . . . . . . . .  440,426 
Washer. See Dish washer. 
W ulllog machine, L. W .  Freeman . . . . . . . . . . . ... . . . .  440,556 

U SE A DAMANT WALL PLASTER 
II 81'd, DenMe, a n d  Ad. 

Does not check or crack. 
to wind. water, 

germs. It dries j n a 
It can be applied in 

It is in gen­
granted for the 
selling. 

Address A D A M ANT M FG .  CO. 
309 E. C� e n esee � t . ,  

Syrn c u s e "  N .  V. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or M etal workers without steam 
power. can succef:!Fl ful l y  compete with 
the l arge s h o ps. by usmg our New 
L A  nO It S A V I N G  lUachi n e l'Y, 
latest and most i m proved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Cat a lugue free. 

S e n eca F a l l s  M fg. Co. 
(395 W ater Street, Seneca �JlsJ N. Y. 

EDISON LAMPS 
For Batteries o r  Dynamos. 

J.Il to 36 Candle Po wer. 
" 7e will send fre e .  (jatnlogue E .  

which aives prices H n d  deSCrIptIOn o f  
lamps. together with directions 

How to Make a Cheap Battery 
to operate them. 

E D I S O N  L A M P  CO.,  
HARRISON. N. J .  

Scientif ic 8� Catalogue 
R E C ' E N 'rt, Y P I 1 1I ! .IBHED, 

Our n ew catal o l! tl e  con t ni n inlZ over 100 pages, incl ud­
inc works on more than fift.y different subjects. Will  be 
mai led tree t o  any add re88 o n  appl ication. 

M U .N N  & CO., PUblisher8 Scientific American, 
361 nroadwll),. !l ew ¥o.·k. 

VELOCITY OF ICE BOATS. A COLLEC 
'" 

. . Ill of interesting l etters to the editor of the SCIENTIFIC 
AMEH.ICA� o n  the question of the speed of ice boats, de� 
monstrating how and why it is that these craft sall 
faster than the wind which propels  them. Illustrated 
with 10 explanatory diagrams. Contain ed in SCIE�TIFIO 
AMERICAN S l· P P L El\I ENT. No. 2 14. Price 10 cents. To 
be had at this office and from all newsdealers. 

M A C H I N I "T�' FINE 'I'OOLS. 

STA N DARD TOOL CO. , ATHOL, M ASS. 

Send for Catalogue and Price List. 

OTTO GAS ENGINES 
33, 000 �OLD. 

Engines and Pumps Combined.  
F o r  (J O A L  GAS 

or pASO LINE. 

SCHLEICHER, SCH U M M  & CO. 
PHILADELPHIA, 

CHICAGO, NEW YORK. 

T H E  MOD E RN I C E  Y A CHT. - BY 
Gpo. 'v. Polk. A new and va]uable paper. contal ning full practical direct-ions a n d  specifications for the con­strllction or the fastest and lJest kinds of Ice Yachts of the latest, must nppruvcd forms. Illustrate d  with en­gravings drawn to I'leale, showing t i l e  form , position, and arrangemeut of all  the parts. Contained in S C I EN­TIFIC A}\IHmICA � � UPPLE:\II<:N'1'. No. 6·.e4. Price 10 cents. To be had at this OmC" and of all n ewsdealers. 

MACHINE-MOLDED 
C E A R I N C .  

Driving Plant for Cable Railways. 

LEFFEL TURBINE WATER WHEELS. 
Shafting Pulleys, and Hangers. 

Mixer. and G eneral Outfit for l'ertilizel' Work. 
N. B.-Special attention gIven to Heavy G earing. 

Facilities for the heaviest class of machinery. 

Robt. Poole & Son Co. , Baltimore, Md. 

TO BUSINESS MEN 
The value of the SCIENTI FIC A MERICAN as an adver­

tisi n� m e d i u m  cannot be overestimated. Its CirculatIOn 
is many times jlreater t h an that ot· any similar journal 
now p U b l i shed. It gues i nto aU the States and 'Territo­
ries. and is read in all the principal l ibraries and reading 
rooms of the world. A business man wants something 
more th'Ol.n to see his advertisement in a printed news­
paper. He wants Ci rculation. 'J1his he has when he 
advertises in the �CIEN TI.nc AM EUJCAN. A n d  do n o t  
let the advertising a/.!"ent int1uence you to substit ute 
some other paper for the SCIENTI FIC' A MER1CAN. when 
sel ectinlo! a l ist of p u b l ications in W U lcn yuu aeClde It is 
for your int.erest to advertise. T h is is frequently done, 
for the reason t nat toe agent gets a larger comm i s8IOn 
from the papers havm/.! a s m u l l  circul ation tnfttn is all ow­
ed o n  the SCIENTIFIC AMERI(,AN. 

For rat.eR see top of firlH col u m n  of this page, or ad­
dress J.U U N N  &:; CU • • P u b l h . h  .. rliJ, 

atil II I· o a dway. New York. 

Cornish Rol ls  Pulverizer 
Simple, Durable, Com pact, Du stl ess, 

and a finished p roduct di rect 
from the machine",. 

The best Ore Granul ator for leach­
ing and concentration. 
MANUFACTURE ALSO 

Gates Rock and Ore Breakers 
A d dres8 for Catalogues 

HATES I RON W O R K "' .  
1) 0  C !>i o .  C l i n t o n  St . . (; h i call"o. 

215 }franklin St., Boston. M ass. 
44 Dey St .. New York. 

IMPROVED SCREW P ITCH GAUGE  
This Gau!<e has twenty pitches-9, 10, 11, 

12, 13, 14, 15, 1(;:il,
88s�4J:2' �a:'b

2
�

, 
�e3J' i�! side a as well as on out-

side 

Paris Exposi t i o n ,  1�S9. 
Tl:l..i.:n. P a:n.e1 Stock.. 

IN W HITEWOOD, W A L N U T ,  E'I'C . ,  
M anufactured b y  t h e  original " !" y steme U n rtlett." 
received the l-li�hest Award and onl y U G rand P rize " 
given t.o this i n d u stry. The o n l y  . .  �Y8teme " in trod ucp.d 
i n to Enrope and America that produces a perfectly 
Bound cut board. 

H E N RY T. B A R T L E TT, 
CABINET W O O D S  I MAHOGANY 

and V E N KERS, SAW MILLS. 
200 LeW"is Street. NeW" Y urk. 

[N OVEMBER 22, 1 890. 

-+FOR TilE+-

HOLIDAYS .. 
Popul al' IJectures on Sci e n t i fi c  8 u bj ects.-By 

H. Helmholtz, Pro fessor of Physics in  the U n i ver:-lity of 
Berlin. First Series. 'l'ranslated by E. Atkinson.  P h . D  .. 
"[l'.C.S. 'V ith an introduction by Prof. Tyndall.  'V ith Gl 
illustrations. 12mo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . $ � . O O  

Popular �cience Rf'creati o l l s .--1'ran sJated and 
enlarg-ed from the French of Gaston 'l'is�and ier, and pro­
fusely i l lustra ted. '1' his book Incl ndes the famous series 
of Experiments in P h y sics W it h ou t  AppH r a t u �, that have 
won such wide appreciat ion in so many hou �eh olds. Ex-
�����r��ffy,

i
�n��r�\��r ��gje�rs

e
�.�\��

, 
tl�:l�d'��nW;�feir

C
y 

fully i l lustrated with the most artist ic woudcuts. 900 cut s. 
780 large pages . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  $ 3  • .1 0 

D airy I1 usban d1.'V, l'J'llc t i c n l .-A complete Trea­
tise o n  Dairy Farms and Farming, Dairy StoCI( and Stock 
Feeding. M i l k ,  its Man agem e n t  and Man u facture i n to 
Butter and Cheese, lli�tol'Y and Mode of O rganization of 
Butte.r and C h eese Factories. Da.Iry Uten sils,  etc. B y  X. 
A. W i llard. I l l ustrated. 8\'0. New york, . . . . . . . .  $3.00 

COWfiI, Mil e1. , 'rren ti s e  O n . - A  new tra n s l ation of 
t h e  l ast edition of this popular and in�tl'uct ive book .  B y  
Thos. J. Hand. Secretary of t h e  A m e r i c a n  Jersey Cattl e  
Club. W ith o v e r  I OU  i l lustrations. C l oth, 12mo . . . . $ 1 . 00 

R u tter nook, .:trac. i cal .-A Compl ete Treatise on 
B u tter Making at Factories a n d  Farm Dairies. i n c l u d i n g  
t h e  Select ion, Feeding, a n d  Management of S t o c k  for 
Butter Dairying. with plans for Dairy Rooms and Cream­
eries. Dairy Fixtures, Utensils, etc. By X. A. ''\oT i l lard. 
llIustrated, 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 00 

Poultry Keeper.-A Guide for the Manflgem ent of 
Poul try for Domestic Use and T,h e  Markets, for all who 
Feed C h ickens or Sel l Eggs. B y  L. Wright. lllu�t rated. 
12mo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 . 00 

T h e  Boy J o i n e r  nIHI IUodel �Inkel'.�Bv E. A. 
Davidson. I l l u strated. Svo. London . . . • . . . . • . . . .  �$ 1 . ':l t'j  

WOI']u!ih op Reeei pts.-For t h e  U s e  of Manufactur­
ers. Mechanic�. and Scientlfic Ama teurs. The best l ate 
Collection published of such a wide variety of Informa­
tion : 
First Seri es.-Bookbi n ding ; Can d l es i Drawing j Electro" 

Metal lurgy ; Eng-raving, Gil ding ; Japans ; P h o t o­
graph y ;  Pottery i Varnishing, etc. 4.50 page�. w i th 
illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�. O O  

Second Series.-l ndustrial Chem istry ; Cements and 
LuteR ; Confe ctionery i Essences and Extracts j D y e­
i n g ,  Stai n ing. H n d  Coloring ; Gelat i n e, Glue. a n d  Size ; 
I n k s ; Papf'r and Paper Making ; Pigments, Pai n t. and 
Painting, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 2 . 00 

Third Seri es.-Al1oys. Electrics. E n a m els, and Ghl zes ; 
Glass , Gold, Iron, and Steel j Lacq ners and L"cq uer­
ing , I�ead . Lubricants. Mercury, Nickel. Silver,  'rin,  
Vanadium, Zinc. etc. 480 pages, 183 i l l ustrations, $ 2 . 00 

Fourth Serje�.-'VHterprooft n � ; Packing and Stori n g ; 
Embalming and Pre�wrving ; LeHther Pol i !Ohes ; Cool­
ing A ir and W ater ; Pumps Hnd S i phons ; Desi ccating ; 
Disti l l ing j Emuhll fying ; EV:l porati ng i F i l teri ng ; Per­
colati n g  a n d  Macerating j Electrotypmg j St ereotyp­
ing : Bookbinding i Straw P l a i t i n g  j Musical Instru­
m ents ; Clock and 'Vatch Mendin g ;  Photog mphy, 
etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 . 00 

P- In ordering single volumes, be particular to men­
tion the " series " wanted. 

N"atu1'al Pbi l o�ophy for Gf'n el'nl Ren d e 1's a n d  
Y o u n g  P e l's o n "" .  - 'l'ransiated and edited f r o m  
Ganut's . .  C o u r s  Element.lire de P h ysique." By E. A t ­
kinson. P h . D ' ,  }t-..C.S.  ,V ith fronLispiece a n d  404 w o o d  
cuts. 12mo, c loth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 . 00 

Toy Maki n g  for A matpurs.-Being I nstructions for 
ti le  Home Const.ruction of Simple Wooden 'rays, H n d  of 
others that are Moved or Driven by \Yeigl l ts ,  Cl oei{ work. 
Steam, El ectricity. etc. By J. Lukin. I l l ustrated. 12m o. 
London. 1882 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�. O O  

A U l n t e u r  W o r k ,  I I l u su'a ted .-A Pract i cal Book 
for A m a te-urs i n  Const ructive a nd D ecorative An M n d  
al l Kinds of Man ual La bor. \V i t h  folding l ithogra p h i c  
Su pplements an d 500 w()od ena-ravings. Crown 41 0, c l ot h ,  
g i l t .  Volumes 1, 2, 3, 4. 5. 6. A descriptive c i rCll l n r  w i l l  
be sent on application. Each . . . . . . . . . . . . . . . . . . . . . . . $ 3 . 00 

Y oung Engi n e f"r,,' Own B o o k .-Containing an 
Explanation of the Princi p l e  : lnd '1' h pories on w h i ch t h e  
Steam E n gine a s  a Prime Mover i s  based. F o r  t h e  Use 
of Educational Institution8 where Studen t s  expect to 
engag-e in Mechanical  Pursuit:-l, and for the p rIVet t e  In­
struction of youths who show an inclination for Stea m 
Engineering. By Stephen Roper, Engineer. 363 pll J!eR. 
With 106 i1lustrationR. 18mo. tUCk, gilt edges . . . . . $ 3 . 00 

Practicnl Ta xidermy.-A Manual of I nstruct ion to 
the Aruatpur in Cul lect.ing, Preserving, and S e t t i n g  Up 
Natural Hlstorv Specimens of all  kinds. By M. Browne. 
Illustrated. 12mo. London . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 . a O  

M n n u al o f T n xide rmY .-A Compl ete Guide on Col ... 
lecting and Preserv i ng B i rds and Mammals. By C. J .  
Maynard. Illustrated. 12mo . . . . . . . . . . . . . . . . . . . . . . . .  $ I . il O  

C O ln p l e t e  Prnct i c n l C o n fpct i o n f'r. - I n  Eight 
Parts. I .  Iced Confections. II. Com potes. Jel lies, and 
Pre::;;erves. including Glace nnd Caramelert Fruits. I ll. 
Canning and Bottling of Fruits. etc. IV. Sirups, Aerat .. 
ert :md o t h er Beverage8. V. Mach inery H n d  M n t p ri a l s  
USf'd in the Manu facture of CH n d y .  V I .  Sugar Boi l ing 
and the M a n u facture of Can die�.  V l 1 .  Sugar S p i n n lllg 
and Faney Confectionery. VIII. lfru its and Nuts. 
12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4. 00 

I:tlI otograph y  for A m ateur� .-A Non-Technlcat 
Mt!nual for the Use of A l l .  By '1'. C. Hepworth. W ith 
illustrations. Cloth . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . 60 

PhotOgra]lliy, Alnatcur.-Fnll In structions for the 
Begi n ner. with Recipes, etc. B y  Ellersl ie  Wallace, Jr. 
12mo. 1!exible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 0 0 

A m erica,., IUec11 a ll i cal D i c t i on8 1·y .-Bein g  a De­
scriptIOn of '1'o() ls ,  Instruments,  Machines, Processes, 
and Engineering.  B y  E. H .  Knight. rl' hree volu m es. 
8vo, cloth. I l l ustrated . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 2 4 . 00 
Supplement to the above. Ful l y  illustrated . . . .  $ 9 . 0 0  
The four volumes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $27' .ilO 

\Vl' j llkles a n d  U e e i p f' s .-Practical Directions, Pro­
ces�eFl. a n d  8uage�tionR for the M echanic, t h e  l1'::ngin f'er, 
the Farmer, and the Housekeeper. Compil ed from the 
Scientific American. . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . $�. OO 

nr A ny of the above books promptly sent by mail. 
postpaid, on receipt of the price, by 

1\tI:UN N w OO., 
P u b l i s h e rs of t h e  " Sc i e ntif ic A m e ri c a n , "  

36 1 B road way, N ew Y o rk. 
nr Send for our New and Complete Catalogue of Books, 

sent free to any address. 

ALUMINUM. AN I NTERESTING- DE-
scription of the Vn rious m f' t h ods of m anufa ct.u ri n g  this 
metal. chemical and electrol ytic; with Epecial reference 
to the l l eroult method. With 6 ftgurp.b ( 'ontained in 
SC1 E :\ TI F I C  A M E R IC A N  SUI'PLEl\l K'\ 'T. N o .  7 :) 3 .  Price 
10 cents. To be had at this office and from al l news­
dealers. 

E d co Syste m .  
Complete Elect.ri c Li!<ht and Power Plants. Electric 

Street CarR, A ccumu l ators, Dynamos. Oldest and 
most experienced Motor Co. in the world. 

THE ELECTRO D Y N A M W  C OMPA N Y, 

22' Carter St., Phlla .• Pa. H Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.
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R O S E � S  

Mechan ical Drawi ng 
S E L F-T A U C H T I 

Fourth Edition, thoroughly revised 
and corrected. 

R E C E N T LY P U B L I S H E D. 

Mechanical D l'awin g  Self-Taught ; Compris-
1ng Instructions in the Selection and Preparation of 
Drawing In8truments. Elementary Instruction in Pra�­
tical .\ J echanical Drawing ; together with Examples III 
������e�
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�h��O�gil�U;��'��� 
and corrected bvo. Price . . . . .  . . . . . . .  . . . . . . . . . . . .  $4.00 

BY THE SAME  AUTHOR. 
rUodel'n !"'tenm Engi ne",.-An elementary treatise 

upon the Steam Enginp, written in plain language. for 
usc in tile workshop as we i !  as In the drawing office ; 
§���

n
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operation ; togeth er with c()mplete bur, simple explana­
tions of the operations of various kinds of valves, v:llve 
motion::;, 1 i nk  motions, etc., thereby enabling the ordi­
nary engineer to clearly und�rstand the prinCiples in ... 
volved in their construction and use, and to plot out 
their Il::ovements upon the drawing board. By Joshua 
.ftose. M. E. Illustrated by 422 engravings. In one vol .. 
ume, quarto, 321 pages. Price . . . . , . .  , . , . , ' ,  . . . . . . . .  , $ 6. 00 

Thp, (�omple te  "'rH ct i ca) ll'1 achi n i Mt . Embrac .. 
Ing Lathe 'York, Vise Work. Drills and Dril ling, Taps 
and Dies, Hardening anti Tempering, the Making and 
Use of T\)ols, '1'001 Grinding, Marking Out Work. etc. 
By Joshua Rose. M .  E. Illustrated by 3.)6 engravings, 
Fifteenth Edition, thoroughly revised and in great part 
rewritten. 12mo, 439 pages. Price . " , . . . . . . , . , . ,  ,$:lJjO 

The -, I ide  Va l v e  P l'aeti ca l ly  Expla ined. Em­
bracing Simple and Complete Practic,t 1  Demonstrations 
of the Oppration of each element in a Slide Valve Move­
ment. Hy Joshua Ro�e. ::\1, E. Il lustrated by 35 engrav-
ings. 12mo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 00 

�t.·al l l  Boi l e l·"' . A Practical r:l'reatise on Boiler 
Construction and Examination. For the use of Practi­
cal BOiler �lakers. Bo i l e r  Gsers. and Inspec tors ; �md 
embraci ng in pla in figures a 1 1  the Cal culations necessary 
ln Designing and Classifying Steam Boilers. By Josbua 
Rose. M. E. Il lustrated by 73 engravings. 8vo. 250 
pages. Price . . . . . . . . . . . .  , . ,  . . . . . . . . . . . . . . . . . . . . . . . . .  $:J.�O iT 11l1udratcd circulars. gi.ving the full tautes o j  con­
ten ts of aU the above 1f.!orks, sent free to any one who 1vill 
app/u. 

IUr The abm'p or any of our Books sent by man. free of 
postage, at the publication p ri.ccs , to anll address in the world. W'"' OW, 1U"IU rCl'ise(l Descl"iptivc Catalooue of Practical 
and ScientiJic Books. 86 pr5(}es, 8t'0. and OUT Catalo{/ l.I e  of 
Books on Steam and the Sfca I'n ];;ngine, llfechanics, llfa­
ch'inery, and lJ!Jnam'ical Engfnee rfnu, anu o t her Catalogues, 
the 1uhole c o v ering et'ery branch of Science applied to t he 
.dTtS, sent free and fur of postru)e to any one tn any part oj the 1uorld 1uho '1uill. j'Urnish his address. 

H E N R Y C A R E Y  B A I R D  & CO. 
INDUSTRIAL PUBLTSHERS,BoOKS I!;LLERS & IMPORTERS 

�1 0 Walnut to;t . ,  I'h i ladelphia, Pa., U . S .  A. 

OIL WELL SU PPLY CO. Ltd . 
9 1  &: 92 '" "- T ER STREET, 

.Pl l tsbu r gh �  .... a . ,  
,\1 anufacturers of  everything needed for 
.A.:EI.. 'X' :El S :J: .A. 1V  �:ElLLIS 

either Gas, Oil, 'Vater, or Mineral 
Tests. Boilers. Engines, Pipe, 
Cordage, Dri l l i ng Tools, etc. 
I l l ustrated ca!.a iogue, price 

lists and dbcount sheets 
on req uest. 

teurs.-By C. D. Parkhurst . Description of a very sim­
p le and e1:l'ective motor, wHh laminared armature. of 
suffident power to actuate a sewing machine. With 1 1  
engravings. Contained in S C I K'\ TIFIC AM IO{ l CA ,'\'  
S u  I ' P L E}IE!-ITT, No. 7 ,"Ht . Price 1 0  cent::;. '110 be had at 
this office and. from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled rl �<Jg���: W.:�i�;:u���;� 
:g�l�{ff��s� c���;f��f�:.

q¥>�� 
able HorRe Power and Mounted 
Steam Drilling Machines for 100 to 
I}(l() ft. Send 6 cents for illustrated 
cata log ue, l.Jie l'ce 1\ . · tcsinl l 
and Oil \Ve! l  8 l1 pp ly  Co • •  
SO Bea ver Street. New York. 

ICE-BOATS - THEIR CONSTRUCTION 
and management 'Vith working draWings, df'tailB. and 
dlrectlOnf' III full . Four engravings. showing- mode of 
construction. Views of the two fastest ice-sail1ng boats 
uspd on the Hudson river in winter . By H. A. Horsfall. 
:a1 . E .  Contained In SCIEX'l'U' I ( '  AMEHICAN S GPPL1<� .. 
)I ENT, 1 .  The same number abo contains the rules and 
regulaUons for the formation of ice-hoat clubs, the sail. 
ing and managemcnt of ice-bo ats . I.'>rice 10 cents. 

Barnes' Foot· Power Machinery 
Complete outfits for A ctnal ,"Vorksnop 
Business. A customer says : • •  COfl!5id­
ering its capacity and the accuracy of 
your No, 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is  simply ele­
gant. I can turn steadi ly for a whole 
day. and at night feel as l i ttle tired 
as if I had been walking around." 
Descriptive Price List Free. 

W .  F. & JOHN BARN�;S CO . •  
H¥.¥.l RUBY ST . . Rockford. Il l . 

S PEe I A L :!:c�nJ �dl� Yper�:c� W���;l��l�g�� 
Entire confidence and interest guaranteed. Draughtiug, 
Patternmp.ldng. Planing, Turning. Dri l l ing, ete., etc. 
W M .  GltUNOW, JR., 20� & 200 J<Ja,' 43d St.. New York. 

N EW PLAN FOR A SHIP RAILWAY. 
-Description of a plan recently proposed by Mr. Wil .. 
1iam Smith for carrying ships overland on an ordinary 
ril i : wav by the use of flexible carriages. With 3 ligures. 
Contained in S C I E :\ T I FIC A)l }<;RH'A� :--UPPLI';ME :-.; '! ' .  No. 
7 If.. . Price 10 cents. To be had at this office and from 
JiB newsdealers. 

M flJSSI:{S. MUNN & CO., in connection with the publi­
cat.ion of the SCIIOJTIFl(' A .M E HICA.:>J, continue to ex .. 
amine improvements, and to act as 8olicitors of Patellts 
fOI' Inventors. 

In t.his l ine of business they have had forty-one years' 
experience. and now have Hlleq ! l!1/eri .t(Icilities for the 
pl"eparation of Patent ()rawin�s, �pecitlcations, and the 
prusecu l  ion of .A ppl icat ioDs for Patent.� in the United 
St.ates. Canada. and Ji'oreign Countries. ,Messrs • .  \1  unn & 
Co. also a.t t end to the preparar ion o f Caveats. Copyrh!ht.s 
for Hooks. Lahel!], ltei8s11es, AS8Ignments. and Reports 
011 Infr iJ1!!ements of Patents. A II business i n t rusted to 
them i s done with special care and promptness, on very 
reasonahle i€lrms. 

.-\ pampll1 et. sent free of char!!e. on application, con .. 
tain in!! fuJ I  information about Patents and how to pro­
cure them ; thrections con('ern ir,g Lahels, Copyrights, 
DeSigns. Patents. Appeals. Reissues Infringements. As­
signments, Rejected Cases. Hints on the Sale of Paw 
tP.I;Its, etc . 

. \V e also send. free of charge, a Synopsis of Foreign Pa­
tent Law�_. showing the cost and method of becuring 
patents in al l  the principal countries of the world .  M U N N  &: e o . ,  Sol i C i t o r  .. o f  Patent., 361 Broad way. New York. 

BRA NCH O�'FICES.-No. 622 and 621 F StT��t, Pa-4)lllo Building, near .til Street, Washington, D. C. 

ELECTRIC lYIOTORS 
For a11 Speo:l.a1 "'ID'U"ork. 

Correspoudence iuvited by the 
CE.OCX::ElE. - VV:a::EELEE. :Dv1:0'r0E. CO. 

430 West 14th Street, N e w  York. 
Manufacturers of the P E R F E CT E D  M OTO R ,  

Acknowledged t o  b e  the Standard for all high-class work where power i s  required. 
s. S. WHEELER, President. F. B. CROCKER, Vice-President. 

STEREOTYPING ; THE PLASTER AND 
Paper Processes.-Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
g�:�;'i��l���f
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tiOIlS. A paper of great interest to every printer. By 
Thomas Holas, �'.C.S •• F.I.C. SCIENTIFIC A MERICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 

C 1a.A.:E'I.:a;;,' S 
Ventilating and Drying F A N S. 

ltunning, A d j u s t ab l e  
Self .. Oil ing Bearings. 

flatafogue free. 
Press Rolls for Wool 

'Vashing and 
Dyeing Machine8. 

G EO. P. eLA RR, lllauuf. 
" Tindsor Locks , Ct. 

r o E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preservin� fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from 34° to 36°. Con ... 
tained in SC'IENTIFIC A]HERTCAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all news­
Qe.lIers. 

Eight Light Dynamo 
IIIustmted in SCI. AM. Sup­

PLEMENT, No. HOD. 
CASTINGS and MATERIAL 

furnished. 
Send 25c. for instructions how 

to build and improve. �. IS. B:J:IS�C>JI? 
958 GRAND A VENUE, 

New Haven, Conn. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First­

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma­
chines sold on monthly payments. Any Instru­
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. DIustrated Catalogues Free. TYPEWRITER t 70 Broadway, New York, HEADQ.UARTERS. \ 144 La Salle St., ChicagQ. 

CHEST DEVELOPMENT IN YOUNG 

t��S�rtSe�t�oJ'
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e
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portance of deve]oping the chef't in the young. With 1 
fIgure. Contained in SCIE:'\'TIF IC AM1<:iRICAN SUP .. 
PLEMENT, No. 7 68. Price 10 cents. '1'0 be had at tbis 
office and from all newsdealers. 

SHOULD LEARN to Use Loose Pulleys. 
in formation on this sub­

gi ven in our U Catalogue 
" Sent free to any address. VAN nUZEN & TIFT, Cincinnati, Ohio. 

- MENTION THIS PAPER. -

J AMES LEFFEL WATER WHEELS 
ENGINES, and BOILER�. 

:r .A.:Dv1:::ElS LEFFEL & CO_ 
FARLO S T . ,  S P R I NGFIELD, OHIO. 

1 10a Lihertv Street New York City. 

DRY AIR REFRIGERATING l\IACHINE. 
Descrivtion of Hall's improved horizontal dry air refrig. 
erator, designed to deliver about 10.000 cubic feet of 
cold air per bour, when running at a speed of 100 revolu� 
tions per minute, and capable of reducing' the tempeIll .. 
ture of 90" above to 50° below zero. With five figures, 
aY�:r��ll�'�s���f���f
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Scn;NTIFlc A:�IERIcAN S UPP LEMKNT, No. !l8�. Price 
10 cents. 1'0 be had � this office and from all news­
dealers. 
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HAND-BOOK OF MODERN 

STEAM FIRE ENGINES 
The only book of the kind ever published in this coun­

try. It contains descriptions and illustrations of all the 
best types of Steam "'�ire Engines and Fire Pumps In..­
jectors, Pulsometers, lnspirators. Hydraulic Rams. etc. ,  
and treats more extensively on Hydraulics than any 
other book in the market. 

By STEPHEN ROPER, ENGINEER, 
author of Roper's Practical Hand .. Books for Engineers 
and Firemen. Second revised edition. Price. $3.50. 

For sale by all booksellers, O!' will be bent to any part 
of the United States or Canada on receipt of list price. 

Send money in Registered Letter, P. O. Order, or Posta! Note. 
E DWA R D  M E E K S ,  

1 0 1 2  Walnut Street, Philadelphia, Pa. 

PRO PO S A L S .  
pr8���n� �o�� �����n�:���rigrSSt:re� :�:�e::d 
Navy Depart.ment Building, \Vashington, D. C., No­
vember 10, lS00.-Scaled prop"' �als. in duplic>at.e. will be 
received at this office unti l 12 o'c10ck M., November 25, 
lS!)o, for furn ishing, erect ing. and connecting in this 
bui l ding four No. Hi  Edison Dynamos, wound for 120 
volts ; regulator, ampere meter and indiCiltor for each 
pair and base frames for each dynamo. Ahw, two triple 
pole knife switches. Also two high speed engines of 125 
horse power each. double cylinders with opposite cranks 
preferred. with two wheels on each engl11e for rope 
transmisHion. Also two or three steam hoiler8 with ag .. 
gregat.e .Ilrate surface or 45 sq .  ft., and 1350 sq. ft. Of heat· 
ing surface. The above to be delivered (-It the State. 
,"Var, and Navy Dept. Building on or befr)re Dec. 10. 1 890. 
and to be ready for operation on or before Dec. 30, 1890. 
The right to rejeet al1Y or a l l  bids is ru'erved by the 
Government. SpeCifications for the above may be had 
of the undersigned, 
THO�1. WILUAMSON, Chief En(Jineer, U. "" N" Supt. 

IT . �;'g�l�f��
e
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als, in tri p l icate, WI l l  be received Ht this office unt l l 12 
o'c1ock noon, ,\ I onday, December 1, 1890. f(lr the deJ ivPl'Y 
at Sandy Hook, N. J ., of 41,000 cubic yards of broken 
stone (granite, trap. or limestone) and 62,000 barrel s  of 
Rosendale cement. Tbe attent ion of bidders is invited 
to Acts of Con/lress approved Feb. 26, 18S:>. and Feb. 23, 
1887, Vol .  23. p. 332, and vol . 24, p. 414, Statutes at Large 
Ii'or full information. apply to 

G. J,. Gl LLl<iSPIE, Lieut. Col. of Engineers. 

u. SN �:����·t� °8�f�Le�i6�lR��s�i����H��j�:I��fti 
triDlil-.:.e, for dredging the ch:mnels in Newtc.nvn Creek, 
l.. Y., Gowanus Bay, N. Y., and Raritan Bay, N. J., will 
be received at this office until 12 o'clock, noon, Friday. 
November 21, 1890. Allgregate amount llv�l i 1able. $215.425. 
The attention of bidders is invited to Acts of Congress 
approved Februarv 26. 1885. and February 23. 1887. vol. 23, 
page 332. and vo l 24. page 4:14, Statutes at Large. For spe .. 
cifications, blank forms, and all information, apply to 
the undersigned. 

G. L. GILLESPIE, Lieut. Col. of En(Jineers. 

O 
P O P  S A F ETY VA LVE O(\ f)"WATER RELI EF VALVE 

!J DUMPROVED STEAM GAGE 
"' " STEAM ENGINE INDICATOR 

Sl n2'le nell « 'h ime '\' h i l'lt l e, and all InstrJlments used In connection with Steam, Air and Water. Sole A gents jor Cla1'k's Ltnen Fire Hose. 
NEW YORK. LONDON. 

After bei ng the M a rket F ive Yea rs CROSBY STEAM GAGE & VALVE co, rl�.���,:MB�!: 

The " AC M E " St·1 1 1  Leads ! ALUMINUM BRONZE AND B RASS 
as a suitable material for Propellers. - A paper by Eugene H. Cowles, discussing the various materials that have been used in the construction of prupel le-r wheels, 

Sizes One, Two. Three, and Four Horse Power. Arranged for either NATURAL G A R  �
n
e�·���i�1��1g:�

i
�rg�z��v:�d

m
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or Kerosene 011 fire, as ordered. No extra Insurance reqUlred on account of the 011 fire. �CIENTIJj'IC AMEHICAN SUPPLEME i\' T N 74 5 P i e Send for catalogue giVIng full particulars and prices. 10 cents. - To be had at this office' anll �rom ail n:w� dealers. �=t::\?m��::.��" T!:,t ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. IDEAL TUBING-MANDREL DRAWN M����':;::d:r.��:24, MA N HA T T .'\ N  
MUSICAL BOX 

FOR A L L  P U R POSES 1889 No. l7]" .. S E L F ' L  U B R I C A T  I N C 
Is the IJatel!Jt Invention in S'\viss l'tlusical Boxes 
It is  the Sweetest and Most Pel'fec(, InSU'llJllent 
for the Parlor. Any number of tunes cnn be ob­
tained for it. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for lIlustrated Catalogue. 

Model and EXllerhnental ll'Iachiuer}T. Plumbago Packing 
BRYANT & �LACK. l53 Manhattan Ave . • Brooklyn, N . Y .  is the best to be had for Steamers, 

Lo('omotives, Stationary Engines, 
Pumps, with oil. hot or cold water, 
Valves. Steam Hammers, etc. It is TH E  P E N N A .  D I A M O N D  D R I LL &, M F G .  CO.  

B I ItDS nORO, l '  A . ,  Builders of High Class - Steam Engines. Diamond Dri l l ing and Genera l 
Machinery. Flour Mlll Rolls Ground and Grooved. 

RJ. !EI1A!ST����! 
IN THE WORLD. 

.IlGrSpeed, Comfort and Safety. 
. .  AGENTS WANTED. 
Large Il lustrated Catalogue sent Free to any Address. THE EAGLE BICYCLE MFG. CO., 

CONN. 

Useful Books! 
Manufacturers, AgrlCulturists. Chemists. Engineers. Me­

chanics, Builders, men of leisure. and profeRsional 
men. of all classes. need good books in the line of 
their respective cal lings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects. has recently been published for 
free circulation at. the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
M U N N  & CO •• 361 IJroadwny. New Vorl •• 

THE CHLORINE INDUSTRY. - DE-
sf'rlption of t.he Weldon-Pechiney process of manufac­
turing ch l orine for industrial purposes. With 3 figures . 
Contained in 8 c I  " ; "" 'fl F I (, A M E I-t I CA ?'o1  SO PPLIf,M l!�ST , No. 
,.. fiti.  Price 1 0  cents. To be had at this office and from 
all newsdealers. 

WHAT Uncle Sam and Aunt COlumbia think, etc., of ASH I NOT 0 N ��h�l��� I���Jh�:ro�,��:�� �� 

made round and square. 
Send for c irculars, or sample for 

trial to the (j eneral Agents, 
GRE E N E, T W E E n  & CO., 

83 CHAMBERS ST., N. Y. 

BUTTER MAKING. -BY JAMES W. 
Rohertson. A paper of great value t.o dairymen. Fat glubules in milk. Cream separation. Churning. Granu .. lar butter. Salting. Preparation of mHk for creameries. 
��ft���le��
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A;,\,U; R I CAN RUP 1 ' L I<":MEXT. l\�o. " 0 ;); .  Price 10 cents" 1'0 be had at this office and from all newsdealers. 

VOLNEY W. MASON & CO., 

J ACO T & SO N ,  3°:fJl�J'R't:�Y. 
Models hade 

And experimental work of all sorts done 
in a first-class machine shop, with facili­
ties, organization, and inclination to help 
develop thought as well as to work. A 
primer to send. 

THE JONES BROTHERS ELECTRIC Co. CIN 'TL O . 

�1E=[jj]lli):� CARY & MOEN CO.O 
·'TEEL WIRE O FQ./"6tsCRI P :ION �r -' � 
234- IV 2 9 . ST. EVERY &s7EEL SPRINGs. NEWYORK CITY 

FRICTION PULLEYS CLUTCHES and ELEVATORS EXCELLENT BLACK COPIES, only equaled by Mho-
Plt O V  I D E N e E. It. I. graphy, of an1lthing ""Wen or drawn with any Pen by 

AN E W C A T A L O C UE }r�����A U TOCO PYIST 
--OF-- Ten Eyck & Pal'lcel', 66 Pine to;treet, New York 

VA L U A B L E  P A P E R S  BOME-MADE INC U BATOR.-PRACTI-Contained in SCIF.N'l· ' FTC AM ERICAN SUPPLEMENT, sent cat directions for the manufacture of an effective incu­free of chflrae to :-tny address. bator that has been careful , y  tested and found to per-�IU N N  & C U . ,  36 1 IIroll dway. New York. r?�� ��/tp
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§�t W A NTED .-A rel iahle party to handle the Eureka ENTIFIC AM"ItlCAN SUPPLEM I·;N�'. No. 1;30. Price 10 
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d.. cents. To be bad at this office and, from all newsdealers. 

BARREL J'.lt��A�{�Is· AG ENYS make 1 00  per cent. profit on  my Corsets, 
Belts, Brushes. CurJers, and nove1ties. ALSO A FULL LINE OF WOOD W ORK��;r-LA.fg:B:[�E�Y. Samples tree. Write now. Dr. Bridgman. 373 B'way, N.Y. 

$ 1  0 0 0 to $5 0 0 0 R�ht
n
!��t

pr� 
• • !ltable b u s i ­nes�. Jlla:;:ie l .. anterns and Views of popular sub­jects. Catalogue!" on appl ication. Part 1 Optical� 2 M.athematical , 3 Meteorolog-ical. 4 Magic I.anterns, etc. 

L .  ll'l A N A to; to;E, "" llIadison Street, ehicllgo, III. 

I 'l r ltllJ [.:I LANTERNS WANTED anlOMfJl. L l 11IJ !] HAR BACH & CO. 809 Fi l bert St. Phila.Pa. 

DEAFNESS &. HEAD NOISES CURED by Peck's INVISIBLE TUBULjl.R EAR 
CUSHIONS.  Whispers heard. Com· 

f ortable. SuccesRful where all Remedies FAIL. Ills. book &: 
proofs (ref!. Add ress F. H IRt'OX. 853 Broadway, New York. 

T� S cientif i c A merican 
PUBLICAT IONS FOR 1 890. --0-

The prices of the d itJerent publications in the United 
States, Canada, and Mexico are as fol lows . 

RA'l'ES BY MAIL. 
The Scientific American (weekly one year $3.00 
The ScientifiC American Supplement (weekly), one 

year. • . . . . • • . . . 5.00 
The ScientifiC American, Spanish Edition (monthly) 

one year. . . . . • . . . • 3.00 

HARRISON CONVEYOR ! 
The Scientific American. A rchitects and Builders 

Ed,tion (monthly) .  one year. . 2.50 
COMBINED RATES. 

Ha!3fing Bra;;:) Coal , Sand, C lay, Tan B�rk, C inders, Ores, Seeds,&'c. 
�����. I BO::lDEN, SELLECK & CO. ,  { Ma��'}-.':,rsJ Chicago, ilL 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), ROOm 6,  Coal &, Iron Exchange, New York. 

The SClentlfic American and Supplement. $1.00 
The Scient1fic American and Architects and Build .. 

ers "�dition, . 0.00 
The ScientifiC AmerIcan, Supplement, and Arcbi .. 

tects and Hll l l ders EdItIOn. • . . 9.00 
Proportionate Rates for Sw; Months. 

. 

This includes postage, walch we pay. Remit by postal 
or express money order, or draft to order at 

MVNN & (lO •• :Jtil BroadW�f. New York. 

© 1890 SCIENTIFIC AMERICAN, INC.
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Jll{(lverfisements. 

---- ---�-. ---- --.� 

(nHide Pa2'e, eaC'h i n � e  .. t ioll - - .. - ,.. 5 cents a line 
Ba("k Page, each i ll !'i e l'tion - - - .. $ 1 . 0 0  a Jiue.  

T h e  a h o v e  are c h a r 4" E' s  per al!ate hn e- ·about eiszht 
words per l i n c .  'l'hl� Doticp. shows the width of the l ine. 
a.nd i s  set. in ft/!ate type. E n!!r:lv i n ll s  may head adver .. 
tiselllent.� at t h e  same r a t e  per a a- a t e  l in e. by measure­
m e n t .  as t h e  l e t t e r  press.  Advertisements must be 
received at publication office as ear l y  as rrhursday morn­
i ng to appear in next issue . 

� Something New in Belt ing� 
More flexible a n d  n m e  times stronger than leather. Is 
not affected b y  wet, dry. or heat. Send your name and 
address for descripti o n  and price Jist to TIlE �II D G ­
L E Y  'VI R E  B E I.T c o .  of BEAVER FA LLS. 
P El\""NA. ,  U. S. A .  Hespnnsible agents wanted to sell  
th iR new i nvention covered b y  more than twenty patents. � Name th�f' pa�_� __ ___ __ ____ ! 
Victor Bicycles ! :  

For pleasnre, b U !'olness. recrea- : 
Lion.  a n d  for anything y o n  

cou l d use a bicycle 1'or. 

VIC'I' O Il !'4  A RE BES,(' ! 
Sen d  for catalogue. 

Overman Wheel Co., �Iakers, 
(� h i c o ll t:, e  F' a l hh  lU ass. 

" Iw provement the ord er of the age . " 

THE SMITH PREMIER TYPEWRITER 

Important Improvements.  
A l l  the Essential FeatU res greatly perfected 

'rile )IOSl J)uJ'ablen A l i }..( ll Tn ent. 
EaSiest H U ll lling a n d  ::Uost S i l e n t .  

A l l  type cleaned n i  10 �ecoJl d s  w i t h o u t  soil ing the hands. 

The S m ith Premier Typewriter Co., Syracuse, N. Y . , U - S .  A. 
�eJ]<l f(lr Catalogue. 

----------� -------

TH E FO R U M.  
r.rllE FOU{T)f i s  a .Monthly Review of contempora_ 

neous subject� by the forem ost, "Writers. It aims alway� 
to b e  con structive a n d  h elpful , presenting each side of 
important con troversies w ith im lJarti ality . but keepi ng 
always W I th i n  the range of dign ity. 'l'here is no class of 
subjects of con cern to thoughtful people that is not 
d iscussed in Its pages b y  a u thoritativ e  writers , and near. 
Iy al l the most torci b l e  essayists, l eaders of o pin i oD ,  and 
U ca ptain s of i n d n 8try " of both continent s are its COll­
tributor!'>, 

T H ��  �'ORF)[ i s  not the organ o f  an y school o f polit i cs, 
of science, or of speculat i . e  thought.  Its conduct, 
therefore. is  unfett ered in any way. 

The t,!Teat �uccess o f  THE FOH(Tl\l iR  a gratifying j n d i� 
cation that there eXists a l a rge demand i n  tins country 
for th e sober treatment of the great questi o n s  o f  the 
day. It is the mo�t weighty and authoritative of o n r  
mon t h l y  perlOdicals in t h e  gen eral tleld. -1'7le Literary 
ll'''orlrl (Bllston).  

'llH F:  FOHlT)[ continues to h o l d  its place as the fore­
most fif o u r  m a}..(ar.ines.  for t h e  var ie t y. th e value, and 
the weil.!ht o f  its  contributi o n s . -..Z\-c lU rorlf, 'l'ifl/('I:i. 

,('H E  F O ltrllI, N E W  

NEW KODAKS 
" You press tiu button, 

1f'e do tile rest." 

Seven New 
Styles and 

Sizes 
ALL I�OADE]) WITH 

Transpa rent 
Films. 

For sale by al l Photo. Stoclf Deal Hr�. 
TH E EAST M A N  COM PA NY,  

Sewl for Ca ta/WJ!tt.  U(}eHRSTER. N. Y. 

c.= AND FINE GRAY IRON ALSO STEEL �ALY,-�A6Ll!:. CASTINGS FROM SPECIAL ERNS 
,J.,J D nNE llNNING J��1Iir 

FINISHING . • .. N J r.ttOMASLEHIGH AVE 8< M\ERICAN ST. PH ILA 

THt AMtRI�AN n�� Tt�trH�Nt �� I 
95 M I L K ST" B O ST O N ,  M ASS . 

Th i s  COllJ pan y owns the Letters Patent 

g-ranted to Alexander G rah am Bell .  March 

7th, 1876. No. 174, 465. and Janu ary 30th, 
1877. No. 1 86.787. 

The transwission of Speech by ail known 

forws of Electric  Speakin g Telephones in­

frin ges the righ t secured to this C ompany 

by the above patents, and renders each 

individual user of telephones not furnish· 

ed by it or its l icensees responsible for such 

unlawful  use. and all the consequenceb 

thereof, and liable to Buit therefor. 

�ritutifi r !tutrirau. 

I!III! • .-�.a. D D :a;'I.  E & & 

DORNISH & GO. ., ...... I1  ..... d-. 

2 to 40 H. P. ThB Motor of 19 th Century 
Can be used Anll Place. to do Any 

Work. an d by ",·lny OW'. No Builer ! 
No Fire ! No S t earn ! No Ashes ! 
No G auges ! No E n g i neer ! A per­
fectly f'\ate Motor tor a l l  plac�s an d 
pUrp()f'es. ('ost of op('mt ion alJo'ut one 
ce71 t an 1 lOur t() each indicated lwr�e 
power. For c ircu l ars. etc., address 

Charter Gas Engine Co. 
�terli n g .  III. 

ROUTI N G  and RULI NG 
M AC H I N ES. 

For Z I N C , TYPE M ETAL, 
WOO D,  &c. ,  &c. 

STEAM AND FOOT POW ER.  
S E N D  FOR C I RC U LARS.  

J . J .WATRDUS,  MANF'R.  
213 RA«JE STREET, 

"incinnati, • • • Ohio. 
----��--------------------------------------------------

3 .  W .  J O B N S '  
ASBESTOS SECTIOIAL PIPE COVERI.a. 

A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 
RE&DXLY ATTACHED OR REMOVED BY ANY ONE. 

A S B E S T O S  B O I L E R  O O V E R I N G S _  
We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any part of the llm1ed statu. 

:EI:. �. JO:El:NS :M:.A.NUF.A.CTU�NGlr C<>:M::E"ANY, 
SOLE MANUFACTUBERS 01" 

H. W. JO)U1S' Asbestos Millb.ard, Sheathings, Building Felts, Fire-Proof Paints. 
Liquid Painis, A.sbestos Roofing, etc. 87 M aiden Lane, N ew YOl'k. CHICAGO. PHILADELPHIA. BOSTON. 

COMPTOMETER 
<TRADE MARK.} 

ALL A R I T H M E T I CA L  
• • • •  P R O B L E MS 

Solved rapidly and accurately 
by using the COM PTOMETER. 
Raves 40 per (�ent. of time. 
llJ 11 t i r  e r e I  i e f from mental 
strain. A dapted to an com_ 
merCial a n d  scien t i fi c  compu­
tations. Send fur circular. 

FELT & TARRANT M FG.  CO" 52-56 I l l inois St., Chicago, 
---. _- ---

...... Ie you want a cheap and flimsy 

GATE VALVE 
d o n't use o urll. 

,v rite for complete catalogue. 

The Lunkenhe imer Brass Mfg. Co . , 
la·l '1 E. Sth St., Cincinnati, O. 

---------� 

Catalogue free. A ddress Typewriter Department, 
P O P E  IlI Ff; .  ( ' 0 . ,  Boston,  �ew Y o r k .  ChicHl:o. 

---.-���-

----------------------------------_.-----------------------------

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A . C U T L E R  & S O N .  

• B U F F A  L O .  N .  Y . .  U . S . A .  

'", ·��.a�.- - DERFORATED �ETALS1oMI NING SCREENS, " !�t€f I� "��I� reOAL'N� ORE S EP�RATORS, REVOLVINC ANo SHAKING SCREENS. � '" A, ���E J t� 'i") I GS &STAMP BATTERIESfORAll'"'' " MllUNG � MININC MAtHINERY�mOT"ER" 

�� !,}L.):�HARRINGTON &. KrNG PERFORATING € ,CH ICAGO. 
NEW YORK OF�'ICE, 2 84  PEARl. STREET. 

[NOVEMBER 22,  1 890. 

YRACUS[ MAlltA�lt m�� WORKS . W B B U R NS PROP:" 

SCIENTIFIC AMERICAN SUPPLE-
M ENT. Any desired back n umber of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
10 cents . Also to be had of newsdealers in all parts of 
the country. 

The OTIS ElectriC Elevator 
for Private ReSidences, Hospit-
als, Small Office Build ings, 
Stores, etc. It is safe, simple (no 
Engineer required) . practically 
noiseless. Running expenses 
very tight. A Iso man ufacturers 
of the Standard H y drau� 
lic Passenger and Freight, 
Steam and Belt Elevator •. 

Otis Brothers & t: o . ,  3S Park R o w .  New Y o ,·k 

'J:' :s:: :El 

J r itntifit �mtr i ran 
ESTA BLISHliD 1 1'146. 

The Blost Popnlar SelentUill Paper in the World. 
Only 83. u u  a V .. nr, l n e l u d l D I<  Postnge. Weekly. 

:i� N u mbers a Y ear. 

Thl .. widely e l l'cu l nted and splendidly lIlustrated 
paper f s  pub i shf d weekly.  Every num ber contains six .. 

teen pa� es of u sefu l infOI mation and a large number of 
original engrn.vl ng's of new i nventfons and discoveries, 
representing Engineering Works, steam 1\1 achinery. 

New [nventions. Novelties in MechaniCS, ManufHctures, 
('b emistry, l£lectricity, Telegraph y. Photography, Archi­

tecture. A gri culture. Horti culture, Nutural Bisr.ory. etc. 

Complete List of Patents each wee I,. 
T e r m s  of Su bscrlption .-One copy of tba SClEN .. 

TIFle AMERICA N will be sent for one vear-52 numbers­
postage prepaid. to any subscr iber in the United States, 

Canada or Mexico, on receipt of tlu'ee dol l II I'll by the 

pub lisn ers ; six montt s, $1.50 ; three months. $1.00. 

C l u b  •• -Special rates for several names, and to Post 
M asters. 'V rite for part!culars . 

The safest way to remit is by Postal Order. Draft, or 

Express Money Order. Monny carefully placed inside 

of envelopes, securely sealed, and correctly addressed 

seldom goes astray, but is at the sender's risk. Ad­

dress all letters and make all orders, draUs. etc., pay· 

able to 
�UNN &; CO.,  

36 1 B roadway, N ew Y o r k .  
T � E  

Sc ientifi c Amer ican Supp lement. 
ThiS Is a separ ate and distinct publication from 

THE SCIENTIFIC A M E R ICA.N. but is uniform therewith 
in Size, every number containing sixteen large pages full 

of eng-raving-s . many of wh ich are taken from foreign 

papers, and accompanied with translated d escriptions. 
THE SCIIC N T I FIC A M E R I CAN SU I'PI� ICM ICNT is published 
weekly, and i ncludes a very wide rRnge of contents. It 
presents t h e  most recent papers by eminent writers in 

aU the prinCIpal d epartments of Science and the 

Useful A rts , embraCing Biology. Geology, M ineralogy, 

Natural History, Geo� raphy, A rchreo] ogy . Astronomy, 
Cbemistry,  El ectricity, Light. Heat, �l echani cal Engi .. 

neeri n g .  Steam and Railway Engineering, M in ing. 

Ship Building, l\lal'ine En gineering. Photogr:lphy, 

Technology, Manufacturing J ndustrl es , Sanitary En­

gineering, Agriculture. Horticulture. DomestIC :Bieono .. 

my, Biography, .Med i cine, etc. A vast am0unt of fresh 
and valuable information obtainable in no other pub­
lication. 

The most imp(jrtant Enl)ineering Works, 1\1 echaniam s, 

and Manufactures at h ome and abroad are illustrated 
and described in t h e  SUPPLEME NT. 

Price for the Sl-Pl'LEMENT for the United States and 

Canada. $5.00 a year, or one copy of th e SCIENTIFfC AM. 

EHICAN and one copy of t h e SUPPL ll:MICNT, b oth mailed 
for one year for $7.00. Sing l e  copies 10 cents. A ddress 

and remit by postal order, expre8� money order, or check. 
ill U N N  & <: 0 . ,  3 fH Broadway. N. Y .. 

Publishers SCIENTlb'lC A>IE ltlCA N. 

• 

Building Edition. 
THE SCIENTIFIC A)I ERICAN ARCHITECTS' A N D  

B e ILDERS' EDITION is i ssued m onthly. $2.50 a year. 

Single copies, 25 cents . Forty large quarto pages, equal 
to about two h undred ordinary book pages ; forming a 

large and splendid IUuaazillc of A .·c h i  r eel  1 Il"t", rich .. 
ly adorned with elcf)unt plates in colors. and with other 

fine engravings ; illus trating the most interesti ng ex-
amples of modern Architectural Construction an d 

allied subjects. 
A special feature is the presentation in each number 

uf a vari ety of th e latest and best plan s  for private resi­

dences. city and country. includ ing tho�e o f  very mod .. 
erate cost as well  as the more expensive. Drawings in 

perspective and in color are given, togeth er with full 

Plans, Speci fications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the l ... a rl{est C i rc u hu i on of any 

ArchlteCmral publication in the world. Sold by all 

n ewsdealer.. $2.50 a year. Remit to 
MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
TIlE ..  Scientific American " i. printed with eRA i' .  

ENEU JOHNSON & CO.'S INK, Tenth find Lom­
bard Sts., Phila . .  and 47 Rose St., 0pp. Dnane St., N, Y. 

© 1890 SCIENTIFIC AMERICAN, INC.




