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THE BOYNTON UNICYCLE RAILROAD. 

During several weeks last s u m m e r  there were in 
regu l ar and contin uous o peration, in rail way passen· 
ger service, the locomotive and cars sh o w n  i n  the lo wer 
view here w ith presented, the service being between 
Gravesend and Coney Island, on an aband oned section 
of  an ol d standard gauge track of the Sea Beach and 
Brighton Rail road . The locomoti ve weighs n ine tons, 
and has two 10 by 12 i nch cylinders, the pi ston rods of 
both being connected with cranks on each side the sin­
gle six-foot d rivin g  wheel,  and the front of the loco­
motive being also supported by two 38-inch pony 
wheels, one behi nd the other. These w h eels h ave 
double flanges, to contact with e ither s ide of the track 
rail, as also h ave similarly arranged pairs o f  38-i nch 
wheels arranged under and housed in the floors near 
each end of the cars. 

In the upper v i e w  is shown an improved locomotive 
especially designed for this method of traction, and 
bui l t  for use on a street rail way of a "Vestern city. It  
weighs Rixteen tons and has a pair  of five-foot dri vers. 
The crank is only seven inches in length, and the en­
gine is designed to read ily make 600 revolutions a 
min ute, and maintain a speed of 100 m ileR an hour with 
a full trai n o f  passenger cars. The first Boynton l oco­
motive, described in the SCIENTIFIC AMERICAN in 
Septe lll ber, 1889, h ad an eight-foot driving w heel and 
weighed 2� tons. It proved too heavy for use on the 
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old Coney Island road, although it was undoubtedly si m ultaneously m oved, the adj uRtment being effected 
capable of maki ng very h i gh speed and easily d rawin g  and both being locked in position accordiug to the 
a heavy trai n of single- wheel cars on a properl y ar- methods usual in ord inary rail w ay practice. 
ranged t rack. The cars, as will be seen, are each t w o  stories i n  

I n  a t rue line w ith,  a n d  fifteen feet directly above, hei ght, each story being d i vided lengthwise into n i ne 
th e face of the track rail i s  the lower face of a guide separate com partments, each of w h ich w i ll cOlllfort­
rail, supported from posts arranged alOng the side of ably seat fou r  passengers, th us prov iding seats for 
the track, and on the sides of this guide rail run pai rs seventy-t w o  passengers in each car. Each cOlllpart­
of ru bber-faced trolley w heels attached to the top of [ lllent has i ts own s l iding door, and all the doors on the 
the locomotive and the cars. The guide rail  is a s im- same floor of the car are connected by rods at the t o p  
pie stringer of yellow p i n e ,  4 ?4:  b y  8 inches i n  section, a n d  bottom with a l e v e r  in  convenient reach of the 
and the standards on which the trolley wheels are brakeman, by w hom the doors are all opeued and 
journaled are placed far enough apart to allo w  a space closed s i m ultaneously. The compartments are each 
of six inches between the conti guous faces of each pair fou r  feet w ide and five feet long, the seats facing each 
of wh eels, thus afford i n g  I%; inches for lateral play, other. Only one rail of the old single track was 
or side wise movement toward or  from the g uard rail, used, as only one guide rail h ad been erected, except 
it bei n g  designed that the guide rail shall be arranged at the ends of the route, for s w itch i ng purposes, but 
in the exact l ine of the true center of gravity of the the width of the cars and m otor was !Such t hat i t.  
cars an d locomotive. T h e  stand ards are bolted t o  only requi red the erection of  another guide rai l ,  for the 
six-inch wide strap iron attached to and extending utilizing of the other track rail, to form a regular 
across the top of the car. dou ble-track road of  the Boyn ton pattern. 

'I'he s w itching arrangement is remarkably simple. The section o f  road o n  w hich this system has been 
I n  addition to an ordinary track switch, in which, operated is only 1% m iles long, in wh ich d istance t h e  
however, t h e  switch b a r  is made t o  t h r o w  o n l y  one curves a r e  considerable, b ut, although t h e y  a r e  mostly 
rail, a connection is mad e by means of a vertical rod in one direction, the in dications of wear upon t h e  
a n d  u pper switch b a r  w ith a sh i fting section o f  the traction wheels, a n d  upon the g u i d e  rail and t rol l ey 
guide rail, w hereby, on the m oving of the track rail w heels, were hard l y  perceptible. During a portion of  
and the setting o f  the si gnal,  the guide rail wil l  be the season, when the summer travel to Coney lel and 
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was at its height, t rains were run on regular schedule 
time, fifty three-car trai ns daily each way, carrying 
from one to three hundred pas�enger8 per trip. The 
regular time taken for the run was three min u tes, but 
special trips were made in two and th ree·quarter 
mi n utes each, includ i n g  starting and stopping. The 
dai l y  consum ption of coal in performing this service 
was but half a ton . The great economy of this method 
of traction is  also evidenced by the smoothness with 
which the cars run, and the entire absence of side mo' 
tion and vibration, there being no I'tri king and grind­
ing of the wheel flanges u pon the rails, all is common 
on dou ble-track roaus. From a seat in the top part of 
the tender, where one could observe how the trolley 
wheels followed the guide rail, it was n oticed that 
frequently, for cons�derable distances, these wheels 
did not touch th e guide rail at all on either side, and 
when they did approach and bear upon the guide rail 
it was with a gen t l y  swaying movement, i ndicating no 
expenditure of power at t his point, and apparen t l y  
having n o  effect u pon the motion of the car, Thill 
was, of cou rse, to be expected, in this system of loco­
motion, when a high speea is attained, and it is u pon 
this poi n t  that the claim i s  made by the advocates of 
such systems, that in this way only is it possible to 
obtaiu greatly i ncreased speeds on railways with the 
present styles of motors. 

• �. I • 
Hydrogen and Oxygen Produced by Electricity 

In a paper recently read before the Socii'itO Frangaise 
de Physique Commander Renard descri bed his investi­
gations on the electrolysis of water on a com mercial 
scale, which he com m enced as far back as December, 
1887. Taking the counter E. M.F. at one and five-tenths 
vol t, and the total plant efficiency at only 50 per cent, 
thirty-Ii ve and three· tenths cubic feet (on e  cubic meter) 
of hydrogen can be produced for every ten horse-power 
hours; and taking the coal consum ption at two and 
two-tenths pounds (one kilogram me) per horse-power 
hour, the cost of fuel for every t housand cubic feet at 
atmospheric p ressure of the mixed gases comes out in 
France at between 32 cents and $1.20, according to the 
price of coal. To make the electrol ytic production of 
these gases a com mercial possibil ity it is necessary to 
avoid the use of costly platinum electrodes and of air­
tight partitions for collecting the gases. Commander 
Reuard em ploys an alkaline electrolyte (caustic soda, 
thirteen per cent solution) and is therefore able to 8ub­
stitute cheap cast iron electrodes for platinum. As to the 
vessels for the collection of the gases, he finds that so 
long as they have a capillary reaction /:" eq ual to a few 
cen timeters of water, the hydrogen and oxygen do not 
m ix. Commander Renard employs porous pots of as­
bestos fiber, which are able to withstand a pressure 
of from thirty to fifty cms. of water without permit­
ting the passage of the gases. The actual commer­
cial apparatus used at the Chalais works is as fol­
lows: A large cylinder of common sheet iron serves 
at the sam e time as the contai ning vessel for the elec­
trolyte and as the nega.tive electrode. The positive 
electrode is a perforated iron tu be, fixed on to an insu· 
lated lid, which fits h ermetically on to the top of the con­
taining vessel. This  electrode is surrounded by a large 
asbestos bag. Two voltmeters of this kind have been 
in continuous work at Chalais for some six months, 
and at the end of this  period both the electrodes and 
the asbestos bag were in perfect condition. The gases 
given off are p ure, and there is no ozone. According 
to Commander Ren ard, a battery of thirty-six large 
vol t m eters could generate about 200 cubic feet of 
hydrogen and 100 cubic feet of oxygen per hour, which 
conld be compressed to a p ressu re of from 120 to 200 
atmos ph eres in steel tubes, and ut i l ized for therapeutic, 
laboratory, metallurgical ,  and other purposes. The 
total cost of these gases, ready for use in steel bottl es 
at a pressure of 120 atmospheres, when prod u ced on a 
suffi ciently large scale, is estimated at from $2.92 to $3.54 per thousand cubic feet, 

Electrical 'Veldlng of 'Vheels and Ralls. 
An i n ven tion is now undergoing investigation which 

promises the improvement of railway traffic. The in­
ven tion consists of a small dynamo and an auxiliary 
engine placed upon the locomotive in snch a way as to 
be easily operated, fu rnishing a c u rrent of small force 
but large quantity, which is made to paRS from one pole 
of the dynamo to one pair of driving wheels, thence 
along the rail to the other pair of  driving wheels, 
thence to the other pole of the dynamo, th us forming 
a traveling circuit, moving' at all times with the loco­
Illotive. By means of this c urrent an incipient weld ie 
cauHe d between the w heels and rails at the point of 
contact, preventing the sli p pi n g  of wheels. The work­
i ng m odel of the device shows an increase of 400 per 
cent in the haulin g  power of the locomotive. The 
Illodel without the application of the c urren t woul d 
not mount a grade of fifteen per cent, but when the 
cu rrent was applied, it mounted a grade of thirt:\,-five 
per cent. A.locomotive is now being equipped with 
the inventlon to test It on the Baltimore and Ohio 
RaIlway. 
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THE CELEBRATION OF THE BEGINNING OF THE SECOND 

CENTURY OF THE AMERICAN PATENT SYSTEM. 

The coming month is to witness the celebration of 
the Beginn ing of the Second Century of the American 
Patent System. On April 8, 9, and 10, a grand con­
vention of all who appreciate the value of the Ameri­
can patent system is called to meet at Washington, 
D. C. The programme, lists of committees, names of 
speakers and subjects of t.heir addresses have been 
published. The occasion is an impressive one; the 
pe.l·sonnelof the meeting, i t  is not too much to say, 
seems to rise to the occasion. Without the encour­
agement of the patent system the inventors of Amer­
ica would never have worked as they h ave in the past. 
With no statutory right to the fruits of their intel­
lectual toil they would never have a ppeared on the 
scene as the moving force in so many parts of the 
commercial, agricultural, and mechanical world. The 
gathering at Washington of the lead ing scientific and 
mechanical workers of the age and race, the oral ex­
position of the law and statistics of invention, of the 
science and p ractice of invention and of its specific 
applications, the interesting collections in science and 
art, and the historical models of inventions which will 
be produced, all co-operate to give the occasion an im­
portance not exceeded in the case of any convention 
ever held in Washington. 

Our views on the maintenance of the rights of the 
inventor and on the preservation of the force of the 
Patent Statutes are kuo wu, and have often been re­
corded. In this convention, to include the best m inds 
of the day among its active participators, we recognize 
a tribute to the inventor and an auxiliary in the defense 
of Lis rights. The voices and opin ions of the old-time 
federal judges, upholding the dignity of the inventor 
anrl his vital importance to America, will be re-echoed 
in no u ncertain tones d uring the three days of com­
memoration. A chance will be afforded our legislators 
to hear the just views of the nation's thinkers upon 
the patent system. A barrier will  be opposed to future 
attacks upon it, and the moral force of the convention 
will be great and lasting. 

The first public meeting, on the afternoon of April 8, 
is to be presided over by the President of the United 
States, and on the evening of the same day the second 
public meeting is to be held u nder the chairmanship of 
Han. Joh n  W. Noble, Secretary of the Interior. Two 
public meetings are called for the afternoon and eve­
ning of April 9, presided over respectively by Han. 
Frederick Fraley, LL.D., president of the National 
Board of  Trade, an d Prof. S. P. Langley, LL.D., 
Secretary of the Smithsonian Institution. The final 
public meeting is to be held on the evening of April  10, 
to be presided over b y  Prof. Alexander Graham Bell. 

The list of speakers and the t!U bjects of their orations 
indicate the work of  these pu blic meetings, and give 
its character. Dr. John S. Billings, a scientist of inter­
national reputation, is to treat of" Invention and Dis 
co very in the Field of Medicine, Surgery, and Sanita­
tion." Judge Samuel Blatchford, of the United States 
Supreme Court, perhaps the leading judicial exponent 
of patent law, is to speak on the subj ect of" A Century 
of Patent Law." '.rhe Hon. Benjamin Butterworth, 
formerly Commissioner of Patents, now of the United 
States House of Representati ves, is to treat the ma­
terial development of the coun try as affected by in­
vention. The" New South," as an outgrowth of inven 
tion and of the American patent law, is to be the 
subject of an address by Senator John W. Daniel, a 
Virginia. The Com m issioner of Paten ts, Hon. Charles 
Eliot Mitchell, is 1.) speak on the .. Birth and Growth 
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VI. HORTICUL'l'URE.-Herbaceous Graftlnl<.-A hitherto hWe to be held at the Patent Office on April 8, from 9 to practiced and successful method of treating herbs,.with curious result . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12710 11:30 P. M. The guests are to be received by Secretary 
vllT�e�!JCe���C;'Ac�I!;;:.�lfo����l':t�·j;:����!��p��I�!�dng��:;;; Noble and Com missioner Mitchell. Anniversary Da) 

princ iples.-l illu.tration . ... . . . ... " ................................... 12699 is the name given to April 10. 011 this date, over a VIII. MEDI CINE A ND HYUI ENIC.-How to Prevent Hay Fever.-By ALEXANDER RIXA.-A sy.tematic treatment of this very century ago, General Washin gton, as President of 
���r.l�.S.�� ��.�.�����t�.�.i�.�.� .���.�i.�l. ����?�.i��i.��.���.���:�.�:.�:�� 12&J7 the United States, signed the first AUlerican Patent 

IX. p�������A:Ea.u�;;;-J'F�;,�I�:'-'.ni.��';,�rcf t�r�s��:n��n o�eilis; Law, entitled" An Act to Promote the Progress of the 
technique of t be new. paper office. circulation of t be American Useful Arts." In commemoratIon of thl.:l act, Ott 10 papers. methods of printing, etc . . . . .... . . . . . .. ... . ... .... ... . . .. . . . . . utj� 
d�:n��d" �:b:'�eE!;;'t!;,�r:: ����I!�i;;-: (�Tpa�����I�.h::'c�';,te I��� A. M., on April 10, an excursion to W R8hlIlgton'!l old 
pro.pects.-2 illust ration...... .... ......... . .... .. .. .............. 12b1J5 home and burial place, Mount Vernon, WIll take place. 

x. �t: 1�tE��,1Ns!��.teN�o-pT;�nE�g������Dln�:�b-t1:�eCt!'��d�:� Here J. M. Toner. M.D . . will deli vel' an address on the 

rr��l��. ��.i����. �.������. ��.���.��.��'. ����.� • .  �.�� .. ����� .. �1. ��l.��: 12700 first president as an in ventor and promoter of improve 

Xl. o��!c�l:i���-S�����������c e���l:c;WhSth: mr;:�iS; 1��[���Su����g� ments. 
screen. involving tbe use of colored spectacles by the spectAtors. In connection with the celebration, the director a -1 illuslrHtion . . .... . ...... .. .. .. . . . ..... . . .. ..... ... .... . . ,........ 12708 

XII. TECHNOI.OGV.-Gaseous Iliummant •. -By Prof. VIVIAN B. the National Museum has consented to furnIsh space 

fu�:is��;;;;�ru'itr1�hbf.n�e�r:� gf tl;'�OsfubreeC��r ���::;�n��att�;el.��: 12706 for a loan exhl bltlOn of rehoB, old models, and anCIent 

© 1891 SCIENTIFIC AMERICAN, INC.



MARCH 28, 1891.] 
patents. J. Elfreth Watkins as !Secretary of the ex­
ecu tive cOIllm ittee has issued a req uest for the contri­
b ution of snch articles from the citizens at large. 
Any one possessi ng such objects of interest shoul d  at 
once communicate with the secretary with a view to 
their exhibition. 

The most permanent and lasting action has yet to 
be spoken of. It is proposed to bold meetings on the 
afternoon of  April 7 and on the Illornings of the suc­
ceeding days to organize the National As!Sociation of 
Inventors and Man ufacturers. At. these meetings ad­
dresses from representatives of the above branches of 
work are expected. This o rganization, if successful, 
Illay h ave far-reaching resu lts, and in any case will 
serve to perpetuate the memory of what wil l ,  we be­
lieve, obtain recognition as one of the most iUl portant 
and sign ificant conven tions ever held in the nat.ional 
capital. 

. .. ... 
POSITION OF THE PLANETS IN APRIL. 

URANUS 
is morning star u n til the 19th, when he becomes eve­
ning star. He holds the place of honor on the April 
record, for his o pposition to the sun takes place on the 
19th. at 1 h .  P. M. He is then on the meridian at mid­
night, at his nearest point to the earth , and in the best 
position for observation. He will be found about 8° 
east of Spica, retrograding or moving westward. He 
is visible to the naked eye as a fain t  star of the sixth 
Illagnitude. I n  the telescope he appears as a small d isk, 
of a delicate sea-green color. 

The moon is in conjunction with Uranus on the 23d, 
at 1 h. 26 m. P. M. , being 2° 46' north. 

The right ascension of Uranus on the 1st is 13 h. 53 
m.,  his declination is 10° 59' so uth, his diameter is 3".8, 

and hejs in the constellation Vi rgo. 
Uranus rises on the 1st at 7 h. 47 m. P. M. On the 

30th he sets at 4 h . 30 m. A. M. 

JUPITER 
is morning star. and is joint actol' with Venus in the 
most interesting even t of t h e  lIlonth . The regal plan­
ets are in conjunction on the 7th, at 4 h. 25 m .  P. M. 
Jupiter is then only 13' north of Ven us, the space in­
tervening between them being a little more than one­
th ird of the diameter of the moon. Both planets are 
invisible at the time of conjunction, but will not be far 
apart on the morning of the 8th, rising about 4 O'clock, 
nearly an hour and a half before the sun.  Jupiter is  
west of Ven us, is receding from the sun, and approach­
ing the earth, and when the month closes will rise more 
than two hours before the sun.  Early risers who com­
Illand a vie w of the southeast horizon will behold a 
charming celestial picture. 

The moon is in conj unction with Ju piter on the 5th, 
at 5 h. 39 Ill. P. M. , being 4.0 34' south. 

The right ascension of Jupiter on the 1st is 22 h. 31 
m. , his declination is 10° 17' south, his diameter is 32". 6, 
and he is in the constellation Aquarius. 

Jupiter rises on the 1st at 4 h. 22 m. A. M. On the 
30th he rises at 2 h. 42 m. A. M. 

VENUS 
is morning star. After her conju nction with Jupiter 
on the 7th there is noth ing to vary the even tenor of 
her course as she draws nearer to the sun, rising later, 
lessening in size, and diminishing in luster. She is not 
half as brilliant as Mhe was in Jan uary, her light num­
ber decreasing frow 218 in January to 91 on the 1st. 
The illuminated portion of her disk increases during 
the month from 0'698 to 0'791. 

The waning 1I100n is in conj unction with Venus on 
the 5th, at 2 h. 32 Ill. P. M . ,  being 4° 51' south. 

The right ascension of Venus on the 1st is 22 h. 12 m . ,  
h e r  declination i s  11° 31' south, her diameter i s  16".4, 

and she is in the constellation Aquarius.  
Venus rises on the 1st at 4 h. 7 m .  A. M .  On the 

30th she rises at 3 h. 38 m. A. M. 

MERCURY 
is eveni ng star. He reachet; his greatest ea8tern elonga­
tion on the 19th, at 3 h. A.M.,  and is 20° l' east of the sun. 
The conditions at that time are most favorable for ob­
servation with the naked eye, and carefu l  observers 
will be sure to find him.  for he is in high northern de­
clina tion, and sets about an hour and three-quarters 
after the sun. He m ust be looked for in the north west, 
about th ree-quarters of an hour after sunset, a few de­
grees south west of the Pleiades. I f  the sky be cloud­
less and the atmosphere pure, he will su rely be found, 
shi ning with fi tful brilliancy on the twilight sky. 

The slender cresce n t  moon, w hen one day old, is i n  
conj unction with Mercury o n  the 9th, a t  6 h .  14 w. P .  
M . ,  being 4° 37' south. 

The right ascension of Mercury on the 1st is 1 h .  17 
m. , his declination is 8° 16' north, his diameter is 5". 4, 
and he is in the constellation Pisces. 

Mercury sets on the 1st at 7 h. 3 m. P. M. On the 
30th he sets at 7 h. 59 m. P. M. 

SATURN 
is even ing star. He reaches the meridian on the 1st at 
10 h. 15 m.  P. M., and still continues in most favorable 
conditions for telescopic observation. He is moving 
westwa rd, and, i ll telescopes of low power, his  rings n o  
longer look like rings, but resemble lines of light pass-

$titufifit �tuttjtau. 
ing through the center o f  the planet, and extending 
from each side. 

'1'he moon is in conjunction with Saturn on the 19th ,  
a t  0 h .  3 3  m. P. M. , being 3 "  16' n orth. 

The right ascension of Sat u r n  on the 1st is 10 h .  56 
m., his declination is 9° 11' north, hi" diameter is 18."4, 
and he is in the con!Stellation Leo. 

Saturn sets on the 1st at 4 h. 45 Ill. A. M. On the 
30th he sets at 2 h. 46 111. A. M. 

MARS 
is evening star. He is in conj unction with Neptun e  on 
the 28th at 1 1  h .  2 6  m .  A. M. , Mars being 2 °  17' north. 

'1'he right ascension of Mars Oil the 1st is 2 h. 58 m . ,  
h i s  declination i s  17° 22' north, his diameter i s  4".6, 
and he is in the constellation Aries. 

Mars sets on the 1st at 9 h. 18 m. P. M. On the 30th 
he sets at 9 h. 7 m. P. M. 

NEPTUNE 
is evening star. His right ascension is 4 h. 12 m . ,  his 
declination is 19° 31' north, his diameter is 2".5, and he 
is in the constellation Taurus.  

Neptune sets 011 the 1st at 10 h.  44 m .  P. M. On the 
30t.h he sets at 8 h .  51 Ill. P. M. 

Mercury, Neptune, Mars, Saturn, and Uranus are 
evening stars at the close of the month. Jupiter and 
Venus are morning stars. 

••••• 
Ho,v to Mount Map.. and Drawings. 
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both sides, working constantly toward your assistant 
as he slowly lo wers the paper to the cloth. Rapid 
manipulation is necessary to insure perfect contact and 
a smooth surface. 

Should any "blisters " develop, rub them briskly 
with the bone handle of an eraser or any similar sub­
stance. SIllall undulation s  will disappear when the 
cloth dries. Stand the board asid e  with the cloth 
tacked to it, and allow to dry thoroughly, then cut off 
as required. 

Ordinary bleached cotton cloth or sheeting makes a 
good backing for small sheets, while l arge ones are 
best mounted on a heavy grade of un bleached Illate­
rial. These directions are general, and have been 
found to work well in practice. Individ ual experience 
can alone, however, determine many of the details. 

Other paste than that described may be u sed if de­
sired, though it is doubted whether a better can be ob­
tained. Should any of your readers know of a be tter 
method, many, incl uding the undersigned, would 
dou btless be glad to hear of it. CHAS. L. BAILEY. 

Washington, March 9, Ib91. 

. ' .. .. 
'.I'he Water Beetle. 

Lately I kept for a few days for inspection that very 
beautiful insect the water beetle. The specimen was 
large and splendidly colored, gold ban ded, and dis­
playing brilliant iris h u es on its legs. I placerl it in a 
glut,; jar of water. On the surface of the water some 
leaves were laid. On one side of the j ar,  at the bot­
tom, was pasted a square of paper, and to the shelter 
of  this the beetle often retired. It seemed to take the 

A short time since, in the" Query" colu m n  of your 
paper, I noticed an inqu iry in regard to the best me­
thod of m o u ntin g  drawings, etc. , on cloth .  The answer 

greatest delight in darting, swilllming, and d iving-, 
you gave, while correct, so far as it goes, is apt to m i s-

rising from the bottolll of the jar to the top of the 
lead a novice, and will not give the most satisfactory 
resul ts. 

water by long, vigorous strokes of its hind legs. Then 

To beg-in with, a paste of good quality is required. 
joining its second pair of legs before it, like a �I.vim­
mer's hands, and stretching the hind pair out nearly 

When paste is made at home, trou ble often arises from 
scorching, or from the addition of  too m uch water. 

together, it would dive to the bottoIll . I t  slept hang­
ing head downward under the leaves, with the tip of 

Thoro ughly made paste, w hen spread on paper, will 
the body above the water to secure air. 

not stri ke through, b u t  will remain on the s urface, l i ke 
It showed the pleasure of a chilrl i n  "blowing bub­

butter on a piece of bread. To enable the paste to 
bles."  Rising to the surface, it would put the tip of its 

keep for several Illonths in a c ool  place, add d i ssolved 
body above the water, part the elytra, and take in 

al u m  as a preservative, in the proportion of a table-
air ; then, closin g  its case, it would dive to the bottoUl, 

spoonful of p ulverized alum in two quarts of warm 
or hot. water. 

stand on its head, emit the air b u bble by b u bble un til 

Put the water in a tin pail  that will hold six or eight 
it was exhausted, and come up for a new supply. It 
seemed t.o need the daily renewal of the water in the 

quarts, as the flour, of wh ich the paste is made, ex-
jar. When it was h ungry, or the water was not fresh 

pands greatly w hile it is boiling. As soun as the water 
enough, it becaUle d ull and sulky, and hid beh ind the 

has cooled, stir in good rye or w heat flou r  u n t i l  the 
paper. After the beetle had fasted twenty-four hours, 

liquid has the consistency of creaUl. Beat thoroughly 
I laid on the top of the water a wasp, a m osqu i to, a 

with a pad dle-shaped stick, and see that every l u m p  
blue bottle fly, a n d  a COIllUlon fly, all dead. The 

is crushed before placing the vessel over the fire. Care 
should be exercised to have the water cool before add-

beetle, being at the bot to III of the jar, d i d  n ot seeIll to 
see or slllell these insects. Rising p resently, he came 

ing the flour, otherwise the paste will be lumpy. 
up against the mosquito, seized the body i n  his jaws, 

To prevent scorching the paste, place on the fire a 
pot or kettle partly filled with water, and set the pail 

and sucked it dry with one pull. He then fou n d  the 
blue bottle, carried it down to the shel ter of the paper, 

containing- the paste materials in the water, permitting 
trussed it neat.ly, cutting off the wings, legs, and head, 

the bottom to rest on a few large pebbles to prevent 
and letting them float to the surface. He then held 

excessive heat. O f  course, a "farina kettle," or 
the body i n  his  hands, or short front feet, pressed to 

"double boiler," is better, and will  be less trou ble-
his jaws, and sucked it dry. After this he rose to the 

some to handle, b u t  the" ruling element" of the kit-
surface, fo u n d  the other fly, and served it in the saUle 

chen wil l  not al ways permit its use. Add a teaspoon-
fashion. N ext he found the wasp, a large one. Carry­

ful  of powdered resin, a fe w cloves tied in a cloth, so 
ing this below, as he had the flies, he cl ipped off the 

that they w i l l  flavor and not discolor the paste, let it  
wings and legs, but took the precaution to suck the 

cook until it assu mes the consistency of  "mush." then, 
He also head and thorax before turning them adri ft. 

if any lumps appear, strain through a sieve. Keep in 
grasped the body in his hands, pressed the part that 

a tigh t jar, and if  it becomes too thick after standing, 
h ad been c u t  from the thorax to his mou th, and hold­

put the q uantity required i n  a suitable dish, and thin 
ing it exactly as if drinking out o f  a bottle, he drained 

by adding cold water and sti rring thoroughly. 
it dry. 

So m uch for the paste. Now let us  proceed to the 
I found that he could eat all the ti me, except when 

Illou nting. Cut the cloth from one to two inches larger 
h 1 I '  d I . t" t 

. 
. e was as eep or p aymg, an llS ac IVI y was In pro· 

all aro u n d  than the draWIng or paper to be mounted. 
t· t t h  t't f h'  f d C k d t h . . .  . por IOn 0 e q uan I y 0 IS 00 . 00 e mea e 

Lay It on a drawmg board or table, dam pen well with · 
ld f R b f h d'd t tl l'k b t . wou none 0 . aw ee e I no grea Y I e, u a sllonge, stretch lIghtly, and tack down; use small 

I h 
. 

d b d bl b ttl . 
h fi 

. 
h 

raw vea e p rIze even a ove wasps an ue o ·  es. 
tacks, and place t em four or Ve InC es apart, or 

I t f l ' t d' d d d 't 
. 

closer, if necessar . 
cu an ounce 0 r�w �ea m 0 Ice, an

. 
roppe I III 

. 
Y 

. . . the bottom of the Jar In a heap. He did not seem to 
Lea."e It for a mom�n t, and while Its surface IS eva-

see or smell it, but after a while happened to dive into 
poratmg and absorbmg the surplus dampness, lay the

't H d t b f II f '  t th d' • 1 • e appeare 0 e u 0 JOY a e Iscovery. 
drawmg, map, or paper to be mounted face down ward 0 f t ft th h t k '  h' h d h ld . ne ragmen a er ano er e 00 In IS an s, e 
on another table, and dampen the back With a wet 

·t 1 I t h" d k d 't d b t . . I C ose y 0 IS Jaws, an suc e 1 ry y s rong, 
s ponge. Returnmg to the cloth. With a brush (a large, II At h II I Id ' h  d' d . . .  pu s. eac p u  cou mar<i t e rece Ing re 
rou n d  fine-haired pamt brush IS best) lay the paste on . .  

f h Wh th I d d t . JUIce 0 t e meat. en e vea was re uce 0 a 
evenly and smoothly, and then , after t h e  surface IS I fib hI t 't d t k f I b't H I 
well covQR'ed, take the brush alld BEA'l' the paste tho-

pa
,
e er, e e l go an 00 a res 1 I .  

. 
e a ways 

hi 
. 

t th f th I th • Aft th' 
. 

d 
retired to the shelter of the paper to eat, WIth the sole 

roug 
th

Y 
t

l
h
n 0 e

f 
pore� 0

1 
e c o . er IS IS one, 

exception of the m outhful he made of the mosquito. 
smoo e'sur ace mce y. 

L'k h K' D h h ld t' bl' 
T k th ' b th d 'f th th' k 

l et e lllg of a ollley, e wou not ea In pu Ie. 
a e up e pailer Y e co�ne�s, an , I e IC - -Julia MeNail' Wright in Scienee. ness of the paper seems to reqUIre It, apply the sponge ' 

again. The paper should be limp, but not wet. If it.  ------• ...-' •• H' ..... _-----
is not well prepared, m y  experience has been that the 
surface will" bli ster," particularly on large drawings, 
for the paste adhere.: much better to a damp s urface 
than to a dry one. 

At this stage it is best to obtain some assistance. 
Have your assistant grasp two of the corners of the 
drawing or paper while you manage the others, hold­
ing the paper suspended horizont.ally a few inches 
above the cloth . When it is  in the righ t position place 
your end on the paste-covered cloth, while your assist­
ant still holds his end u p. Place a piece of clean paper 
on top to prevent f'TUearing the sheet, and with the 
halllls brut>h quickly from the middle of the end teward 

Engineer .. lllu .. t Study. 

A fe w years ag-o, says the Stationary Engineer, n o  
one d reamed that in s o  short a t i m e  t h e  electric l i g-ht 
would becoUle a regular part of the equi p ment of wills 
and factories . It was only when the dynamo found its 
place i n  the engine room and the i n candescent light 
sparkled in the sho ps and workrooms that the engineer 
fou n d  anything of special i nterest to him in the study 
of electricity. N o w  he must study it whether he will  
or no, and though the kno wledge he most requires 
m ust be of a practical nature, he must hfl.VP a goodly 
amount of theoretical or .. book" information in order 
to understand what he is doing. 
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'Vhat a Ho ro;e 'Vo u l d  Sa}" I f  He C o u l d  Sl.eak . I ORIENTAL METHOD OF VAULTING. 

Don't h i tch we to an i ron post or rai l i n g  when t h e  Layard descri bes some curious chan n els or drains 
mercury is belo w  freezing. I need the skin on w y  fo und i n  excavatin g  at NiLU l'Oud and Ko u y u ndjik.  At 
tongue. Khorsabad he found the same thing in better condi· 

Don't l eave me h itched i n  my stall at night w i t h  a tion and more carefully constructed. The drains were 
big cob right w here I m ust l ie down. I am tied and formed of arch es, pointed, sem ici rcular, and el l iptical. 
can't select a smooth place. These are i l l ustrated by very good engravings taken 

Don't compel me to eat m ore salt than I want by from Perrot and C h i p iez's .. H istory of Chaldea and 
m i xing i t  with m y  oats. I know better t h an any other Assyria. " 
animal how m uch I need. In the case o f  the pointed arches. there are no key-

Don't think because I go free under the w h i p  I don't stones. The openings left at the s u mmits of the courses 
get ti red. You wo u ld move up i f  under the whip. 

Don't t h i n k  because I am a horse that i ron weeds 
and briars won't h u rt Ill y h ay. 

Don't w h i p  m e  when I get frightened along the road, 
or I will  expect it next t i lll e and may be make t rouble. 

Don't trot me u p  h i l l ,  for I have to carry you and 
the b u ggy and myself  too. Try it yourse l f  some time. 
Run up h i l l  w i t h  a big load . 

Don't keep my stable very dark, for when I go out 
into the l ight m y  eyes are i n j ured,  especially  i f  snow 
be o n  the ground.  

Don't say w hoa u n l ess you lIJean it. Teach me to 
stop at the word.  I t  may check me i f  the l ines break, 
and save a runaway and swash u p. 

Don't m ake l11e drink ice cold water, nor put a frosty 
bit in m y  mouth. Warlll the bit by holding it a half 
m in ute against my body. 

Don't forget t.) file my teeth when they get j agged 
and I cannot chew Ill y food. \Vhen I get lea n ,  it is a 
sign my teeth want fi l ing. 

Don't ask me to . .  back " with blinds on.  I am 
afraid to. 

Don't run me down a steep h i l l ,  fOI' i f  anything 
should give way, I wigh t  break your neck 

Don't put on my b l i n d  bri d l e  so that it irritates m y  
.-ye, or  so leave m y  forelock t h a t  it  w i l l  be i n  m y  eyes. 

Don't b e  so careless of m y  h arn ess as t o  find a great 
sore on me before you attend to i t. 

Don't lend me to some blockhead that has less sense 
than I have. 

Don't forget the old book th at is a friend of all the 
oppressed , that says : " A  merciful  man is merciful to 
his beast. "-Farm J01l1'1wl. 

.. . . . .. 

The Souree and FOl'ee oC Eleet1'lclty. 

.. All the energy in the worl d , " said D r. C. F. C h and­
ler, in a recent lect u re before the Col u m bia Sch ool of 
Mines, .. comes from su nshine. Even t h e  energy i n 
the electric battery that rings the door bells  of o llr 
homes has its origin in  t he light of  the great solar sys­
tem. The force in the copper wire that sets the bell to 
ringi ng comes from the zinc p l ate in the battery jar. 
The energy in the z i n c  plate COllJ es frolll the anthracite 
coal with w h i ch it was b u rned when taken from the 
mines, and, finally ,  the energy in the anth racite coal 
was pu t t here by the sun l igh t that fed and nou rished 
it when it existed, ages ago, a s  trees and p l a nt�.  

. .  An i nterest i ng luisapIJrehension that exists in the 
minds of a good many 
persons is concern i ng 
the v i tal dangers t h at 
l u r k  i n  the press ure of 
say a thousan d yolts. 
The newspapers often 
tell  us that a man has 
been killed b y  such a 
pressure, whereas, i n  
fact, such a pressure 
alone could n't kil l  a 
h u mming bird.  I have 
freq uently caught in 
my hand sparks pos­
sessin g an Glectro"IlJO' 
tive f o r  c e o f  100, 000 
volts without fe eli ng 
anything more than a 
very sl ight b u r n .  

VAULT FORMED WITH SLANTING ARCHES. 

are fil led in w i t h  brick earth beaten tight, and serving 
the p urpose of keys ; but t.he most rem arkable peculi­
arity of these d rains is  the fact that the d i fferent 
courses,of the arches ha ve considerable inclination in the 
di rection of t he l e ngth of the drai n or vault. The most 
pl ausible explanation of  this peculiar constructio n  is 
that it was adopted to facil itate the work of the brick­
layers. 

Accord i n g  t o  this explanation, the first course of 
vou ssoirs would be sl oped, and would rest u pon a lIlass 
o f  crude brick at the center of  the bui lding ; the bricks 
of th e second course would lea.n against those o f  the 
first,  and so o n  th roughout the entire s t r uctu re. This 
m ethod o f  b u i lding cou l d  be easily carried out without 
an internal su pport, and as a consequence this kind of 
work could be rapidly carried forward with but few 
laborers. 

I II a lect ure recently deli vered before the Brooklyn 
Institute, by Prof. W. R. Ware, of the Department of 
Architect ure, Col u m bia College, a very interesting de­
scription of this mode of vaulting without timber cen· 
ters was given, and applications of the pri nciple to the 
formation of  large arches and vaults were i l lustrated. 
Among the noteworthy i l lustrations was one w h ic h  we 

here present of a vault b u i l t  upon this  principl e b y  
some of t lw students of Col u m b i a  College School of  
Mi nes at Col. Auchmuty's Industrial School i n  this 

.... - <-.  

Life o f  I ncandco;cellt Laln p  .. .  

I n  the man u facture of incandescent lamps, succe�s 
llIay be said to depend on se veral small  points. The 
exhaustion, we know, lU ust be as com p l ete as possi ble 
to insure long life ami reasonable efficiency. D uring 
the exhausting process it is the usual practice to h eat 
the carbon filament to incandescence, in order that all 
air contained in th e  substance may be expelled . I t  has 
been found that if the filament is heated at too earl y a 
point d uring the exhausti ng process, it prod uces a 
more or less porous con d i tion of the carbon and that a 
lamp made in this manner has neither a very long l i fe 
nor a high degree of efficiency after h aving been i n  use 
for a short tim e. As an improvement on t h is,  the 
globes are exhausted to as great a degree as may be 
and i n  as short a ti me as possi ble ; then the cur rent is  
passed t h rough t h e  carbon, and it  is  brought to i ncan­
descence for a few moments while the vacu u m  p U Ill P 
is still working. The vacuum pump used i n  this pro­
cess is wholly mechan ical and very q uick acting and is 
reported to be much quicker in its action than the 
m ercury pu mps commonly i n  use for this p urpose. 
From t w o  sets of lamps made frolll silll i lar filaments, a 
writer i n  the Stationary Engineer has disf'overed that 
one set exhausted in the usual way by mercury pumps, 

while the filaments were h eated by the current, the 
other set treated with the mech a u i cal p u m p  and the 
current sent through the filament j ust prev ious to seal­
i n g  the lamps, showed in the latter case th e highest 
efficiency and lon gest life. The reasons for this may 
be i n fe rred to have been that i n  the former case the 
filaments were partial ly rl i si ntegrated in the rarefied 
atmosphere. 

... 4 • ., .  

'rhe Chi nese Can Sing. 

An impressi ve scene recent l y  was presented at the 
Con gregational church in Stockton, Cal ifornia. The 
occasion was the celebration of the anniversary of  the 

Chidese Mission in that city. A part of the exercises 
consisted of singing i n  chorus and solos and add resses 
by the Chinese. The sin/.!ing, especially of solos and 
hymns, was a surprise, as i t  was generally su pposed 
that the C hinese were desti tute of capaci t y  in that di­
rection and i ncapable of ap preciating harmony, j udg­
ing by what travelers in China tell us and of the bar­
barous exhibitions given in this country by u n taught 
i mmigrants. One suloist. particularl y carried the audi­
ence by storm and elicited applause that was with dif­
ficulty checked. 

. 1  • . .  

Filing COlnlllutatOl's. 

Whenever it becomes necessary to file the commuta­
tor of a dynamo or motor, the persistency w i t h  which 
the copper will stick in the creases of the file causes 
considerable annoyance, and not only this, b ut the par­
ticles will scratch the copper segm ents. Fil ing a com­
m utator is not the best way of d ressin g one u p, but 
it is i nfinitely superior to al lowing it to mn while in a 

rough condition. 
If the fi l i ng is done 

.. The danger arises 
only w hen the volt s  are 
re-enforced by a good 
many am peres or c u r­
rents, as w h en one takes 
hold of a charged wi re. 
Then one feels a shock 
that is  u n m istakable,  

because the for0e of  a 
great man y currents i n  
the w i re su d d en l y de­

SEWER AT KHORSABAD-SEMICIRCULAR VAULT. DRAIN AT KHORSABAD-POINTED ARCH. 

stead i l y  w h ile the ma­
chi n e  is runn ing at a 
fair speed only, no rl i ffi­
culty need resu l t  from 
s 1.1 c h practice. T h e  
greatest trouble will  be 
fo und in the particles of 
copper sticking i n  the 
groO\'es of the file. This 
can be practical l y  avoid­
ed,  says the Stationary 
Engineer, by first wet­
t i n g  the file i n  a bucket 
o f  water, which will pre­
vent the copper parti­
cles from sticki ng, al­
though it allows them 
to accumulate, b u t  that 
is  n o detri ment, as they 
can be easil y  washed out 
simply by t h e  applica­
tion of water while r u b­
b i n g  with the fingers. 
To keep the file wet, !I. 
b u cket of water should 
be kept close at haud, 
into w h ich the file is to 

com poses all the fluids in his bod y .  The �al t in t h e  
blood at once tu rns t o  chlorine gas, and the man 
whose veins are ch arged with this dead l y  poison can­
not in reason be ex pected to I i  ve lon g. " 

.. . . .  ., 

IT is com p u t ed,  in recentl y made statistics, that the 
glass bottle production of the world amounts t o  a 
dail y output of a l i tt le  over e leven m i l l ion bottles. 
Of  t hese, German y, Bel g i u m ,  and Austria- H u n gary 

make more than th ree-fo u rths, E n g l a n d  and S weden 
coming next, w h i l e  the p roduction of France and the 
United States combined is sai d to be quite inconside­
rable  in comparison. 

cit.y.  This experiment clearly proves that a vaul t  can 
read i l y  be built according to this system without 
ti m bel' cen ters. 

In view of the simplicity and practicahility of this 
method, i t  wou l d  seem to be wort h y  of the attention 
of modern mechanics, as long s tretches of vault suit­
able for many u ses can be quickly made in this man " 
ner, and t h e  time and material required for the erection 
of ti mber work can be wholly saved. 

It w i l l  be seen that only enough inclination is re­
quired in the successive courses to came the bricks to 
retain their position by their own friction until the 
course is complete. 

be dipped before com­
llI ehcing work and as often afterward as occasion m ay 
req u ire. Th e small amount of moisture that will adhere 
to the file will not in any way i u j u re the comm utator or 
its i nsulation. The greatest difficulty to be m et w ith 
will be in keeping the com m u tator rou n d .  If fi led ont 
of round to such an extent as to cause any trouble, the 
commutator should then be chalked and the high 
places filed down, wh ich will bring it s u ffi ciently true 
to work without trouble of any kind.  From a n umber 
of experi m e n ts i n dri l l ing and fil ing copper we have 
found, says the writer. that the use of water assists 
materially in the work when the tools are kept wet 
with i t. 
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AN IMPROVED CABLE RAILWAY CROSSING. 

The illustration shows plan and sectional views of a 
cable rail way crossing so arranged as to bring the 
crossing cables near each other, while preventing the 
cables from coming i n  contact. The main track, A, is 
crossed at right angles by the track, B, C being the 
main cable and D the crossing cable. Two pulleys, E 
E',  are arranged in line at right angles with pu lleys, 
F F',  to turn in  the frame, G, which is held in position 
by a lever, H. extend ing in the direction of cable. D. 
The pulleys, F F',  are supported by cable, 
D. and a counterpoised lever, not shown, 

o 

Jeitutifi e �tutrt'nu. 
Dhleovery oC Chaldean MonulDents In the City 

of London. 

BY PROFESSOR DOUGLAS. 
If the h ouse of Mr. Augustus Franks or of any 

other well k nown col lector of Oriental porcelain were 
overwhelmed and destroyed by a sudden catastrophe­
which Heaven forbid I-and i f, after two or three cen­
turies, the old foundations were d ug up, it is more 
than probable  that the workmen would find such 
specimens of crackled china and blue and white por-

A 
.A '  

guides us to a date about 4500 B. C. , and we may there­
fore congratnlate the British M u seum on having ac­
quired, by a happy chance, one of the oldest Chaldean 
monuments ever brought to Europe. -Illustrated Lon 
don News. 

... f . . ..  
C opper Sulphate. 

An establishmfmt for the manufacture of copper sul­
phate was set up by M. Defrance (Societe des mines 
et usines de cuivres d e  Vigsnais Annus), at the begin-

ning of the year 1890, to Illeet the wants of 
the vine growers, who use a large amount of 
this product to prevent mildew. In this 
works the sulphate is prepared from metallic 
copper, which is heated to redness with sul­
phur in  a series of reverberatory furnaces, the 

Li subsulphide thus obtained bei ng then roast­
ed in order to forlll a basic sulphate. This 
sulphate is next brought into large vats, in 
which it is dissolved i n  dilute sulphuric 
acid, rthe l iquid being maintained at the 
proper temperature. 

The solution obtained is run i nto four 
series of twenty l arge leaden vessels, where 
the sulphate crystal l izes out a� the solution 
cools, the crystals being deposited on sheets 
of lead which dip into the l iquid,  and are 
supported by cross pieces of wood . When 
the crystallization i s  complete, the l iquors 
are run off, and the crystals removed from 
the walls and the leaden sheets. 

After removal frorti the crystallizing vat. 
o _ , _. '-. .. � 

the crystals are p l aced on an i nclined table, 
- _ • . and sorted according to size and color by 

but s imilar to lever, P. Cable, C, passes 
over the pulleys, E E', which are so arranged 
with pul leys, F F', to frame, G, that the 
cables are prevented from coming i n  contact 
with each other. When the crossing cable  
is elevated by a grip car  approaching in the 
direction of arrow, a' , the grip carries the 
cable to the height shown by the dotted 
lines in Fig. 2. A pulley attached to the 
gri p, but not 8hown,  then engages the under 
surface of lever, 0, which is raised to a hori­
zontal position, its pulley, Oi, supporting 
the cable until  the grip is swung to the left 
by a curve i n  the slot, when the mechanism 
s w i ngs down to allow the grip to pass over 
cable,  C. In the path of the grip over cable, 
C, is a counterpoised broad lever, P, having 
mounted on its free end a pulley, P' ,  to 
engage cable, C, and prevent it from swing­
ing upward as the crossing cable gri p is 
passing over it. The grip next engages 
lever, Q, in the same manner as lever, 0, the 
mechanism permitting the necessary up­
ward motion of the cables as a car appro­
aches the crossing, and, without bending 
either cable over the pulleys, Ipreventing 
them from coming in contact with each 
other. 

- . - - - - :0- - - .-- workmen. They afterward are passed down 

�;:;����;;��aiii�;�i���i�;;�B��'; 
to the lower story to the driers. 

These consist of large inclined tables which 
allow the water to drain away. The crys­
tals are spread on these in thin layers, and 
moved about from time to time. The tem-

Further information relative to this in­
vention may be obtained of the patentee, 
Dr. James P. Orr, No. 638 Fifth Avenue. Pittsburg, Pa. 

-..-. . . ..  
A SPRING DEVICE FOR SINGLETREES. 

The device shown in the illustration, which has been 
pat.ented by Mr. Benjamin B. Allen, is designed to 
lessen the racking of carriage tops from the sudden 
jerking of the vehicle,  and prevent shock to the hor!'e's 
shoulders in pul l i n g  carriages supplied w ith the attach­
ment over rou g h  or nneven roads. The attachment 
consists of a double or bifurcated coil spring, t.he coils 
being arranged parallel with each other, and having 
u p wardly extending arms firmly riveted to the cross 
bar connecting the shafts. Bent rearwardly and up­
ward ly curved arms of the spring meet in a common 
center portion where the bifurcated section terminates, 
and this free end is centrall y  pivoted to the singletree, 
which is free to swivel or vibrate as affected by op­
posite side pul ls. To prevent too much movement of 
the singletree, and l imit the pull on the spring attach-

-- c r "" 

---�-.. -
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ALLEN'S SPRING-ATTACHED WHIFFLETREE. 

ment, the ends of the singletree are loosely held by 
flexible loops or straps fastened to the cross bar. 

Further information relative to this invention may 
be obtained of Messrs. Weisbaum & Wilson, P. O. 
box No. 186, Hanford, Cal. 

• • • • •  
IT is said the largest mass o f  granite ever quarried 

was taken out by the Bod well Granite Company, in 
Vinalhaven , Me. It exceeds in length any of the 
Egyptian obelisks, the tallest of which was brought 
from Heliopol is and subsequently taken to Rome, 
where it n o w  stands. This monument is 105 feet high. 
The Vinalhaven shaft will be 115 feet high, 10 feet 
square at the base and weighs 850 tons. This would.  
perhaps, form a good monument to the memory of 
General Sherman. 

ORR'S CABLE RAILWAY CROSSING IMPROVEMENT. 

celain as would rejoice the hearts of the frequenters 
of the Christie & Manson's sale room of the day. An 
analogous case to this has lately occurred in Knight­
rider Street, in the neighborhood of St. Paul's Church­
yard. 

peraturelof the room is kept sufficiently high 
to dry them. After drying, the sulphate is 

packed and sent off. 

• 1 . 1  • 
An I ntert'sting Literary Relic. 

Mr. G. W. Daven port, the vice-president of the 
Thomson-Houston I nternational Co . •  secured recently 
while in Europe a m ost interesting relic of which he is 
very j ustly proud. I t  i s  none other t.han Michael 
Faraday's o w n  copy of F rankl in's well known and rare 
collect.ion of letters and papers on philosophical sub­
jects_ It has his  book plate on the inside of the front 
cover, and bears signs of use. 

As touching on a late m emorable controversy, Mr_ 
Davenport points out that on page 325 Franklin re­
marks that " death by electricity would be the easiest 

In the reign of the Merry Monarch this quarter 
of the town was the favorite b usiness haunt of  D u tch 
merchants. During the fire of London the then exist­
ing tenements were gutted and overthrown, and, 
though houses have since risen on the site, many of 
the old foundations have never been stirred to the i r  
d epths. A f e w  weeks ago, h owever, t h e  workmen em­
ployed in laying the foundations of a new house dis­
covered in the rubbish which they were com pelled to 
remove some old Dutch tiles and three black d iorite 

of  all deaths. " 
stones bearing figures and characters which sug- • • • 
gested to them that they were of more than ordinary 
interest. A CLASP FOR CONNECTING TIMBERS. 

This surmise was, on investigation, fully borne out, The device sho wn i n  the i l l ustration, although es-

and on the stones being removed to the British pecially adapted for use i n  connection with wagon 

Museum it was discovered that two of them bore in-
script ions in the Accadian language, the pre-Semitic 
language of Chaldea, and that on the third were traced 
the usual grotesque animals and astrological signs 
commonly found on Chaldean boundary stones of  the 
twelfth or thirteenth century B.  C. 

That these stones should have been found in  the 
foundations of a Dutch merchant's house is  to be ac­
counted for by the facts that in the seventeenth cell­
tury, and, indeed, before that period, the D utch flag 
was well known in the Persian Gulf, and that Dutch 
merchants had extensive mercantile relations with the 
traders of Bussorah. What more natural , therefore, 
than that these stones should have been shipped on 
board the ship of some Dutch captain and brought to 
the house of the consignee in London ? 

Unfortunately the inscri ptions are, as is so often 
the case, purely religious, and do not add mate­
rial l y  to our knowledge of the history of the country. 
In both cases they are dedicatory and contain the dedi­
cation of the objects-a door socket and a fragment of 
a basin for holy water " to the god Nina, the supreme 
Lord, the Lord of the writ

'
t�n tablet. " The o n l y  

point o f  historical interest i n  t h e  inscription on the 
basin is the mention of E-anna-du,  who, according to 
a tablet i n  the  Berlin Museum, was a son of A-kllr-gal , 
w h o  is mentioned on the well  known Vulture stela at 
the Louvre, and who is  recognized as the son of Ur­
Nina. 

The real im portance of the inscriptions, however. 
consists III the forms of the characters em ployed. The 
script on the door socket i s  in the cuneiform character 
of the period of Gudea ; and the mention of that king's 
name in connection with the dedications has enabled 
Mr. Evetts, of the British Museum, to fi x  the date ap­
proximately at 4000 B. C. But, far-reaching as this 
date is, the inscription on the basin is:Still older. Before 
the adoption of clay as a w riting material, and before, 
therefore, the introduction of the cuneiform character, 
the writing of the country was linear, and it il' "his 
form which appear .. on the ballin. This characteristic 

1 

SALISBURY'S CLASP FOR WAGON RACKS, ETC. 

racks, is also appl icable where two or more t imbers 
running at an angle to other tim bers and parallel wit.h 
each other are to be spliced or conn ected . It has been 
patented by Mr. Harold A. Sal isbury, of Vinson, 
Oregon. Fig. 3 shows the device in perspectiye and 
Fig. 2 represents a form of clasp to be employed for 
securing a ladder o r  side exten sion to a wagon rack , 
the application of both forms of the improvement 
being shown i n  Fig. 1. B y  this  lI1eans the timbers may 
be q uickly and conven iently joined without mortising 
or otherwise disturbing the wood in a manner to 
weaken it. 

THE national museum of Brazil has come into pos­
session of an enormous aerolite. It weighs 11,800 
pounds. 
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�dtntif i e ;}tlltr j eau. 
Belgian Food A dulteration L aw. any utensils, receptacles, or different objects contain-

On the 15th of January regulations fixed by the Bel- ing any properties which· by contact with the substance 
gian Legislature, having for their object the prevention they contai n become poisonous or inj urious to health. 
of the adulteration of food products, were to come into Lead and zi nc, as well as alloys, platings, solderings, 
force in Belgium. and enamels  containing these metals, arsenic, anti-

The first relates to the sale of artificial butters, other- mony, or their  cow pounds, must especiall y  be consid­
wise called margarine, and stipulates that warehouses, ered as poi"onous or inj urious to heal th in the sense of 
shops. depots. as well  as market stalls where margarine the present regulations. 
is  exposed for sale. must present to the public view, in The above regulations are not applicable to preserve 
distinct and indelible characters, the inscription, Sale boxes of iron plated with pure tin, of which the solder­
of margarine. ings are external and are made of an a lloy of tin and 

Casks, covers, and receptacles in which m argarine is lead in the proportion of a maximum of 10  per cent of 
placed for sale by a shop keeper, or which are e mployed the latter. 

I have examined the sample of talc or steatite re· 
ceived from you. . .  The sample has the fol low· 
ing chemical composi tion : 

Silica . . . . . . . . . . . .  . . . . . .  . . . . . . . . . • . •  . . .  63'60 per cent. 
Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33'75 
Protoxide of iron . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 1 '46 

Alumina. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 0'42 
Moisture " ' " . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  , .  0'48 
Loss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'29 

Total . . . .  . . . . . . . .  . . . . .  . . .  . . . . .  . . .  . . .  . . . . . . . .  100'00 per cent. 
The analyses of the best It.alian talcs only vary 

sligh t l y  from these figures, the essential constituents 
being s ilica and magnesia. 

by the makers. w holesale dealer�, iw porters, exporters, It is forbidden to sel l ,  to expose for sale, to detain, or .. I • I • 
consignors and con signeas of this product, m ust also transport for sale prepared food substances, preserved Horse Breeding- in New South Wales. 

bear, in distinct and indel i ble characters, the word or packed in any way contrary to the disposition of the Mr. Coghlan. New South Wales Govern ment Statis-
MargarinA. Fu rth er, i f  the margari ne  i ntended for present regnlations. tician, in his report on the wealth ann. progress of t hat 
sale is contained in cases, casks, or  receptacles not It is forbidden to sel l ,  to expose for sale, to detain, or colony, cays that New South Wales i s  eminently fitted 
opened, the i nscription wil l  mention the name or de· transport for sale apparatus, utensils. or articles in- for the breeding of most descri ptions of horses. and 
scription of the maker. tended for the preparation, preservation, packing, sale, attention has long been directed to this industry. At 

Articles and w rappers i n  which margarine is delivered or man i pulation of food p roducts, of which the use is an early period of its history the colony was enriched 
to the p urchaser by a retai l dealer must bear, i n  dis· forbidden by the preced ing articles. by the i mportation of some excellent thorough bred 
tinct and indelible characters, the word Margarine, Any apparatus, utensi l, receptacle, or article, of  Arabians from India ; and the high name which was 
and the statewent of  the name or description of the which the parts placed or l i kel y to be placed in con- acqui red by the horses of Australia was largely due to 
seller must in  the inscri ption immediately precede or tact with food prod u�ts in a factory, warehouse, or this cause. The abundance of good pasture every­
follow the word Margarine. store of the commodities contain t in, metall ic  a.l loys, where obtainable  also contributed to this result . The 

As regards consign ments, the makers, merchants, enamels, or  coloring materials, must bear, in  legible native kangaroo grass, especially when in seed, is ful l 
consignors or consignees of t h e  margarine  must state characters, the name or position as well as the add ress of saccharine matter, and young stock thrive exceed­
on the invoices and way- bills or bi l ls  of lading for each of the m aker. i ngly upon it. This abu ndance of na.tural provender 
individual consignment that the merchandise dis- Contraventions of the law wi l l  be punishable with allowed a large i ncrease in the stock of the settlers, 
patched is sold as margarine. fines prescribed by the l a w  of t.he 4th of August, with- which would have been a great advantage, had it not 

If the margarine is sold or  exposed for sale in the out prej udice to  the application of the penalties pre- been that the general cheapn ess of horses led to a 
form of cakes or 10aves, th ese must take the form of a scribed by the penal code. n eglect of the rules of b reeding. In consequence of 
cube. They m ust be marked, moreover ,  with an i m- -��-- �. , ..  the discovery of gold, horses became very high priced. 
print bearing the word "1fargarille.  as well as the name 'ralc 01' Soapstone. Under ordinary conditions this circumstance would 
or description of the m aker, unless the receptacles The following was originally ad d ressed to the Atlanta have been unfavorable to the breed of horses, and such 
themselves bear these indications. Talc, Min ing, and Manufactnr ing Oom pany, whose was the case in Victoria ; i n  New South Wales it was 

The second of these regulations relates to the sale of sample was analyzed and reported on by Prof. John far otherwise . The best of the stock of that colony, 
food products containing saccharin.  It provides as M. McCan d less : including a large proportion of the most valuable 
follows : As the general i mpression is that talc is used mainly breeding mares, was taken by Victoria, with the result 

1 . Under the name of products in which saccharin for purposes of ad u lteration ,  I w i l l  give in detail some of that, for twenty years after the gold rush, the h orses 
enters (prodnits saccharines) is understood any com- the uses to which it may be appl ied. Talc possesses of the colony greatly deteriorated. One class of stock 
modity sweetened by the aid of matters of which the properties which adapt it to a great variety of eco- I only escaped. The thoroughbred racer was probably 
chemical composition and physiological properties dif- nomic uses. It  is  a high l y  i n fus i ble s ubstance, resi st- improved both by the i mportation of fresh stock from 
fer entirely from those of common sugar or sugars d e- ing perfectl y the greatest extremes of tem perature England and by the j udicious selection of mares. The 
r ived from amylaceous substances (maltose, glu cose). reached in  i nd ustrial processes. Slabs of it are, t h ere - period of deterioration ended about the year 1870, since 

2. Propr i etors of breweries, glucose factories, confec- fore, used as fire stones i n  hearths, stoves, and for regis- which year there has been a percepti ble i mprovement 
tionery establ ishments, factories of liquors, chocolates, ter borders and pipe holes, also in t ips for gas jets. A in all classes of horses. As regards the actual n u mber 
and other food prod ucts, who use saccharin in their very exten8i ve application of  the material is opened up of horses in  the colony, th is  shows but l i ttle increase 
manufactur!'. are obliged to have the fol lowing words in the manufacture of l in ings for stoves and ranges ; in for the last sixteen years, the figures for 1874 being 
painted in large characters : Saccharin p roducts ( pTO- short, wherever an excellent non-conducting and heat- 346, 691 ; 1�80, 395, 984 ; 1885, 344, 697 ;  and in 1889 there 
flu.its saccharine) on the outside of the  principal en- resisting mater ial is needed, there talc would be apPli- ! were 430,777. The ann ual increase in the number of 
trance to their works and warehouses. cable. The fine varieties are also used in the man ufac- I horses bas not been more than 1 '45 per cent during the 

Warehouses, shops, depots, as well as stal ls and all ture of porcelain. whole period covered by these sixteen yeari, while the 
places of sale where saccharin products are exposed for Talc is read i ly cut with a knife, and is reduced to the increase of population has been at the rate of 4 '56 per 
sale, must  exhi bit  in a conspicuous place, in distinct condition of a white powder with the greatest ease. cent. For pu rposes of classi fication , the horses of the 
and indelible characters. the words Saccharin p ro- This powder has a greasy, soapy f!'el, hence the name colony have been divided i nto d raugh t, l i ght h arness, 
dncts. soapstone h as been applied to the mineral. These and saddle horses, the number of each particular kind 

3. Casks, covers, or any receptacles in wh ich qual ities, it is  evident, render it suitable for diminishing being as fol lows : Draught horses, 139. 378 ; l ight har­
saccharin products are placed for sale by 11 dealer ,  or friction, and when ground it is largel y u sed as a lubri- ness horses, 109,659 ; and saddl e  horses, 181, 740. 
which are used by the makers, wholesale merchants, cant on the bearings of heavy wheels where the friction New South 'Vales is. says the government statisti­
i mporters, exporters, consignors and consignees of is great, lubr icatin g and at the same time, by excellent cian, specially adapted for thl' breeding of saddle and 
these prod ucts, must also bear, i n  distinct and in deli- non-conducting, preventing overheating. light harness horses, and it is doubtful whether these 
ble characters, the word 8accharin. The various other uses t o  which it  may be put, both particular breeds of Australian horses are anywhere 

Further, if the product containing saccharin i n tend · sllIall  and great, are almost, numberless. It m ay be surpassed. The bush horse is hardy and swi ft, and 
ed for sale i s  contai ned in cases, casks, or receptacles used as a filler in the manufacture of paper, especially capable of making very long and rapid journeys, whe l l  
not opened, t h e  inscription w i l l  mention t h e  name or in t h e  man u facture of wall paper a n d  shades of t h e  red only o n  t h e  ordinary herbage o f  t h e  country ; and 
social position of m aker. best qualities, where a h andsome surface is desired. It  in times of drought, whe. the grass and water have 

4. Receptacles in w hich the product con taining sac- is very largely consumed in England,  especial l y  as a become scanty, these animals often perform astonish­
chadn is  del ivered t o  the purchaser by a retail trader make· weight in the man u factu re of cotton goods ex- ing feats of endurance. Generally speaking, the breed 
m llst  bear, l in distinct:an d  indelible characters, the word ported to China and other foreign countries. It is also of horses is im proving, owing to the introduction of 
t<acch arinated (sacchari ne), as well as the nawe or social very largely consu med in the manufacture of soaps. superior stud horses and the breeding from good mares. 
pos ition of the trader or retai ler. not only as filler, but also as having n o  mean cleansing When there has been a deterioration in the stock. this  

5. As regards consignments, the makers, merchants, properties of i t  o wn. It is  also the base of nearly all  h as been due,  it is  stated, to breeding from weedy 
exporters, or consignees of the products contai n ing the face powders and tooth powders, costing scarcely mares for racing purposl'S, and from the effect of the 
saccharin m ust indicate on the i n voices and way· bil ls  anything, and sold at high prices. 'falc is also made iuto drought. The pri nci pal foreign markets for horses are 
or bills of  lading, for each individ ual consignment, that dustless crayons, being

-
far superior to ordinary chalk the Indian and Chin ese. Th e total number of horses 

the merchandise exported is sold as a prod uct contain- where a fine line is needed. Tail ors use it under the leaving the colony for markets outside Australia dur­
ing saccharin.  n ames of " French chalk, " " Briancon chalk," and i n g  1889 was only 668. Although the demand for horses 

Two other sets of regulations, which COIIle into force " Venice talc, " in marking cloth before cutting. It  in India is considerable, and Austral ia is  a natural 
on the 1st October, 1891 , deal with t h e  a,rt.ificial color- writes readily on glass, and is llsed by glaziers for mark- market from which supplies may be deri ved, there is 
ing of food prod ucts and with th e utensi ls ,  etc. , used ing glass before cutting with the diamond. It readi ly  no one, according to Mr. Coghlan . em ployed by the 
in the industry and trade in food products. absorbs oil and grease, and is  used in powder for ex- Indian government to make himself acquainted with 

The first sti pulates as fol lows : tracting such spots from s i lk  and woolen goods. It is , the  resources of the various colonies, or to furnish 
It i s  forbidden to use for the colori ng of food pro- also used in dressing s k ins and leather in  boots and

' information to i ntend ing shippers. The speculation of 
ducts, such as bonbons, pastil les, sweetmeats, past ries ,  shoes, and forms a large percentage of the composition sending horses to India is one open to  many risks, as, 
food pastes, confections, marmalades, sirups, Iiquen rs, of yarious patent greases, as axle greases. It is  al so apart from the dangers of the voyage, there is al ways 
wi nes, fruits, vegetables, etc. , intended for sale, any used in imitating engraved stones, being easi ly cut and an uncertainty as to the stock being accepted. It  is 
poisonous coloring mat.ter. af terward hardened by heat, when it  m ay be changed stated that the numher of horses in the Australian 

A list of harmless coloring matters, and a list of col- to any desired color by the lIse of metallic sol ution s .  colon ies i u the year 1889 was as follows : New South 
ors considered as inj u rious, will be p u blished by the This is also the same stone k n o w n  as th e " figure stone " 'Val l'S, 430, 777 ; Victoria, 329, 335 ; Queensland. 352,364 ; 
ministry of agriculture. industry. and public works. of the Chi nese, from which exq u i Ri te fl�ures and orna.  South Austral ia, 170, 5 15 ;  Western Australia, 42, 816 ; 

It is forbidden to seli , to expose for sale, to detain or ments may be carved. 1'his  mineral is also very largely Tasmania, 29, 778 ; and New Zealand , 187,382 ; making 
to transport for sale any food product manufactured or used i n adulterations, though this use of i t  is  to be de- a total for Australia of 1 .542, 957. 
prepared contrary to the aboye regUlat ions. precated. Still it  is better that an inert, harmless ma- - ' . ' -

The receptacles or wrappers in which colored or arti- I terial, such as thi!', should be used than Illany sub- IMPORTANT seams of s mokeless coal exist in the hills 
ficially colored food prod ucts are contained for sale, stances which are poisonous.  As a proof of its harm- fringing the Gulf of Tonq u i n . According to Mr. Wil­
either wholesale or retail, m ust bear, in pla i n  charac· less nature, it is a species of earth eaten by many liam Warren, an engineer, one of the seams is 152 feet 
ters, the nallle and description as w ell as the address of savage tribes. It. is consullled in the manufacture of thick. The coal is  an anthracite smokeless, and con­
the seller. {'.andy, and is  added to flour. pulve rized sugar, baking taining' 87 per cent of carbon. The steamer Fatshan, 

T h e  sl'coml set of regulations prohibits the USP, for powder. etc. , as a make-wei ght and diluent, doi ng no making 14 knots. has been successfully tried with it, 
ihe preparation, preservation, or packing of food pro- other harm to the purchaser than the harm it does to and the gulf  wi l l  be of great service to the French as a 
ducts, intended for the sale of these comlllodities, Of h is pocketbook. coaling station in the far East. 
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MARCH 28, 1891 .] 
A.nother Underground Electric Railway for 

London. 

In the SCIENTIFIC AMERICAN of November 29, 1890, 
and in our SUPPLE:\IENT, No. 771, we gave descriptions 
and i l lustrations of the underground electric railway 
which was lately opened for traffic in London. This 
road, known as the City and South London Railway, is 
3: miles in length and consists of two tunnels, each III  
ft. exterior diameter, made of iron plates, extending 
from near the Monument in King Will iam Street, 
thence under the Thames River to Binfield Road, Clap­
ham. The operations of the road so far have been 
highly satisfactory ; so m uch so that the parties inter­
ested h ave appl ied to Parliament for the privilege of 
building another l ine of railways, on the same general 
plan. These tunnels were built  very economically 
and expeditiously by the use of  an American invention 
known as the Beach hydraulic shield for tunneling. 
The new tunnels are to extend from Shepherd's Bu�h 
t.o Cornhi l l ,  and pass through or rather under some of 
the most i m portant sections of  the great city, namel y, 
Cheapside, Newgate Street, Holborn , Oxford Street, 
Bayswater, and Nottin g  Hill ,  with stations about half 
a mile apart at Lansdowne Road, Notting Hill Gate, 
Queen's Road, Wesbourne Road, Marble Arch, Davies 
Street, Oxford Circus, Tottenham Court. Road, Blooms­
b ury, Chancery Lane, N ewgate Street, and finally 
Cornhi l ! .  Total length six miles, and on an average 
about 50 ft. below the surface of the ground, ris ing to 
a nearer point in some places, but in other places being 
from 70 ft.  to 80 ft. below the surface in the London 
cl ay. The proposed capital of the company is 
$15 ,000, 000. 

It was represented to the Parliamentary committee 
that this  rail way would do precisely what the exist­
ing underground lines did, viz . ,  tap great business 
thoroughfare8 ; but there would be no such n uisance 
as that w hich rose from smoke and steam on the 
present underground systems ; and at the same time 
the proposed level would avoid any disfigurement of 
the streets. The sites for the thirteen stations would be 
excavated first ; then the borin gs would begin, and the 
excavated material would be carried to the surface and 
carted away. There would be nei ther noise nor vibra­
tion nor blow holes. The two tunnels, one up and one 
down, would be perfectly distinct, and consequently 
each train as it  passed through would make i ts own ven­
ti lation. Each tunnel wou l d  be 1 1  ft .  6 in ,  i n  internal 
diameter. The stations being about .,)0 ft. beneath the 
su rface, special approach es were requirad. There 
WOUld, therefore, be at the stations hydraulic li fts, and 
also stairs for those who preferred them, though it  was 
believed that the majority of passengers woul d  use the 
l i fts, which would be at once easy, speedy, and com­
fortable. 

With respect to speed, Mr. Pember stated that the 
company would get a maximum of 25 mile!; an hour, 
but, including stoppages, the rate would be about 15 
miles an hour, and they expect to do the whole journey 
i n  25 min utes, which was 25 per cent better than on 
the Inner Circle Railway. 

Mr. J. H. Greathead, C .E . , was the first witness cal l­
ed, and explained that he was jointly,  with Sir John 
Fowler and Sir Benjamin Baker, engineer to this 
scheme, the object of which was to increase the travel­
ing facil ities between the western portion of London 
and the C ity. 

The main line was nearly !'traight from end to end, 
the worst curve being at the junction of Cheapside 
and Newgate Street, and that was not more than half 
as bad as the worst curve on the City and South Lon­
don Railway. The worst gradient woul d  be 1 in 100. 
He stated that the surface would not be disturbed at 
all except at the stations. 

The whole railway was to be made by borin g, and 
the tunnels would be constructed of iron, as was the 
City and South London Rail way. They would be 
made of cast iron, and com posed in segments bolted 
together, forming rings of cast iron. In that way a 
continuous tube of iron would be formed. 

In the construction of the tunnels the Beach hy­
draulic (shield!' are to be used, s imilar in general make 
to that employed under Broad way, New York, in 1869-
70. The method was described by Mr. Greathead as 
fol lows : 

A .. shield," composed of steel plates, smooth inside 
and out, fitting over the mouth of the tunnel ,  and 
having in front an opt:ln ing and a cutting edge. and in­
side a n umber of hydraulic presses was fi xed ; this 
pressed against the end of the tunnel,  and as the hv­
draulic pressure was increased , the !<hield was forc�d 
forward and drew out the clay to the outside diampter 
of the shield . The material brou/?ht out was thrown 
back to thll opening of the tunnel i n  the fro n t  of 
the shield,  and then taken up the shaft. When the 
tunnel had been advanced to the length of one rin g, 
the segments were brought down and placed insid e  
t h e  shield a n d  bolted together until t h e  last r i n g  was 
completed. When that was done the machi n e  was 
ready to go forward again,  but  there was Oll p  othpr 
i m portant feature. The 8pace whieh was left hv the 
advance of the shield-which was pq ual to the thick­
ness of the plate of the shield--about 1 in. , had to be 

�'itutifi t �Ultr i ,au. 
-

filled up. That was done by " grouting,"  which forced Overrated Aluminum. 
some fluid cement through holes  left  for  the purpose If  any one ought to know what aluminum is ,  and 
in such a way as to fi l l  up the space left by the ad- what i t  is good for, i t  should be one of the leading 
vance of the shield, and thus all chance of a sediment manu facturers of this metal ; and i f  such leading 
wa!< prevented. manufacturer deliberately and publicly says that 

Mr. Greathead stated that on the City and South aluminum is not the extraordinarily good metal that 
London line, after a little practice, they were able, by it is popularly believed to be, then we have good rea­
means of a shield of this kind, to tunnel 16 feet a day son to suspect that he is right and that popular belief 
at one facin g, and for several weeks together the rate i n  the matter is  wrong. The�e remarks are suggested 
was 15  feet 6 inches per day ; whi le  at one time they by a lecture delivered by Alfred E. H u n t, president of  
d i d  over 100 feet of tunneling a day.  The progress in the Pittsburg Reduction Com pany, before the Boston 
six months was equal to 2)4 miles of completed tunnel, Society of Arts, on February 12,  on " The Properties, 
and the tunnels, when once completed in that way, Uses, and Processes of Production of Aluminum. "  He 
were perfectly stable and safe. states that the two chief difficulties which his com pall Y 

To prevent corrosion in the i ron in the proposed has met with i n  selling aluminum and introducing i t  
work. the iron woul d  b e  d ipped into a com p osit ion of into the arts and man u factures of t h e  cou ntry d u ring 
tar whi le  hot, and that, partly entering into the i ron,  the past two years have been, fi rst, the extravagant, 
formed a skin on the su rface. The grouting was thus  erroneous and, in many cases, m ischievolls ly  m i slead­
protected. and there was no chance of corrosion.  The ing claims which have been made coneerning the pro­
iron wou ld be about an inch thick, and the flanges perties of the metal ; and second, the equally wide­
about four inches deep, the space being filled up with spread, extravagant, and misleading claims by i n­
cement. This was the system adopted on the  South ventors of processes for the manufacture of al u m i n u m  
Lon don Railway, except at t h e  stations, where, after a t  remarkably l o w  r: rices. 
the iron tunnels bad been driven forward, larger tun- We have been so surfeited lately with statements to 
nels of brickwork were constructed for the platform. the effect that aluminum is going to revolutionize the 
That method enabled them to see how the grout had world that it is interesting to learn from such a source 
acted, and in all cases they found the space enti rely that it has some bad qualities. Among them are the  
filled u p. I n  constructing the line, besides working i n  following : 
clay, they had in some places to go through water- For many purposes the pure metal cannot be so ad­
bearing strata. He did not thi n k  i n  the new work it vantag-eously u sed as that containing three or fou r  per 
would be necessary to use compressed air (Haskins cent of  impurity. The pure metal is very soft, and not 
American system), but they would have the machinery so strong as the i m p u re. The thin coat of oxide w h ich 
ready i f  i t  should be requ i red. At Stockwell,  where i t  gains on exposure gives i t  a pewtery appearance, 
they had to pass through gravel, there were overhead which makes it nndesirable for table ware. It becomes 
sewers, large water m ains, tram ways, and houses on pasty at a tem perature as low as 1 , 000 degrees F. , melts 
each side, but there had been abwl u tely n o subsidence at 1 , 300 degrees F. , and loses its tensile strength and 
even w here they had to gO through gravel. At S wan much of its  rigidity as low as 400 or  500 d egrees. I t  i s  
Lane, w ithi n 50  feet of the  Thames, they passed from inferior to copper as  a condu ctor of  heat and electr i city ; 
clay to gravel and the water entered, but they stopped i n  fact, being only hal f  as good. Its lack of rigi dity and 
i t  by bulkheads and then applied compressed air. The hardness is an obstacle to its use for many purposes, 
l ine passed close to and under warehouses, but he was such as castings. In rolling it, not nearly as much 
not  aware of any vibration being felt in those b u i ld- d raught can be given to the rolls as  in  the case of steel. 
ings, and no complaints had been made. N eit her had I n  cold rolling i t  requires to be annealed oftener than 
there been any n oise d uring or since construction. The steel. Alloys of the metal i ncrease in brittleness more 
stations had been constructed of brickwork, and some than they do in hardness. Its tensile strength per 
little damage had been done near the stations. square inch is not greater than that of  common cast 

With respect to having two separate tunnels, M r. ' iron, and onl y  about one-third that of  structural steel,  
Greathead explai ned that there was a great advantage while i ts compressi ve strength i s  less than one-sixth 
in that arrangement, as a matter of venti lation, for b y  that of cast iron.  Under t ransverse test, a 1 inch 
the mere movement o f  the trains perfect ventilation square bar of cast iron, 4 feet 6 i nches between sup· 
was secured. As the train entered a station i t  forced ports, will  sustain a load of 500 pounds with a d eflection 
the air out, and as it  left the station i t  drew air after of 2 inches, while a s imilar bar of al uminum would de­
it. The tunnel and train really formed a sort of tight- flect over 2 inches with a load of  250 pounds.  The 
fitting cylinder, and in this case there would be n o  modulus  of elasticity of cast alu m i n u m  is  abou t  
smoke or steam to vitiate t h e  atmosphere. There 11 ,000,000, being only about one-hal f  that of cast iron 
would also be n o  soil vibration. The South London and one-third that of steel . I t  combines with iron in 
tunnels were perfectly free from moisture. The car- al l proportions, but none of its  alloys with that metal 
riages would be entered at the ends, one reason for this  are of value, except those with very small percentages 
being that it would be impossi ble  to have side door�, of  aluminum.  Other elements  than al u m i n u m  can be 
because the Board of Trade rpquired that there should better employed to harden iron, and its presence in 
be a s ufficient. space to al low of  the doors being open,  iron is  to be regarded as del eterious, and to be a voided 
and i n  this case that would involve a tunnel 15 ft. or 16 i f  possible. The addit ion of alumi n u m  does not lower 
ft .  i n  diameter. the melting poin t  of steel, as has been claimed , nor does 

It was also found on the elevated railways in it i ncrease its fluidity. 
America that end entrances were m ost convenient, One of the most im portant statements made by Mr. 
and the carriages on this  new l ine would be very s imi ·  Hunt concerning alu minum is that of i ts cost. I t  is  
lar to those on the rail ways i n  New York. Each train not a cheap metal, as now manufactured in the works 
would carry 336 passengers, and it was inten d ed to have of the Pittsburg Reduction Com pany at the rate of  375 
two classes. The m otive power was to be e lectricity gen- pounds per day and sell ing at about $2 per pound , 
erated at Shepherd's Bush for the wholn l ine,  carried but  he gives what may be called a theoret ical estimate 
by a main conductor throughout the whole le�gth of  of its probable cost when made in great quantities in 
the;two tunnels. The depot or generating station would the future as fol lows : Two pou n d s  a l u m i n a  (AI .  0, 
be above ground. I n  addition to the main cond uctor contains 52 <94 per cent AI), 6 cents ; one pound of car' 
there would be a working conductor, which was a bon electrode, 2 cents ; chemicals, carbon dust, and 
naked conductor from which the locomotive drew the pots, 1 cent ; 22  electrical horse power exerted an hour, 
current as it proceeded. That might be laid between water power being used, 5 cents ; labor and superin­
the rails or above. The direct current system would tendence, 3 cents ; general expense, interest, and re­
be adopted with a com parati vely low tension,  such as pai rs, 2 cents ; cost of a pound o f  alum i n u m ,  20 cp n t s. 
the Board of Trade had approved of on the South Lon- The above statements are made sim ply as an antidote 
don line. He had no doubt whatever that electricity to the extraordinary claims which have been made re­
would prove as efficient in this case as it  had on the garding the value of aluminum as a metal of construc· 
South London line. It was not intended to erect any tion, and are by no means i ntended to disparage t h e  
temporary shafts, b u t  to m a k e  them s o  that they could value of  t h e  metal for the u ses to w h i c h  it is well 
afterward be used for hydrau lic lifts giving acces!'! to adapted. These uses are very n umerous, and are con­
the trains. The h ydraul ic  power for working the li fts stantly  increasing, and there are great possibilities yet 
would be provided at Shepherd's Bush and conveyed remai ning for the metal, especially in the shape of its 
through pipes to the various stations. After the water alloy!'! with other metals, the properties of  which al loys 
had done its work, i t  would be returned and used are now being made a s u bj ect of research. Mr. H u n t's 
again. 

. . . . .. 

AT a recent meeting of the Cambridge Ph i l osoph ical 
Society, a paper was read by Profpssor J. J.  Thomson . 
on the electric discharge through rarefied gases with· 
out elect.rodes. A vacuum tube was exhibitl'd,  i n  
whillh an electric discharge was induced by passing 
the discharge of Leyden jars through a thread of mer­
cury contained in a gla8R tube coiled four times along 
it .  The induced discharge was found to be confined 
to the part of the vac u u m  tube which was close t.o the 
pri mary discharge, and i t  dirl not show strile. It was 
al so (lemonst.l'atpd that an ord i nary striated d ischarge 
is ;;triking-Iy  i m peded by the presence of a strong fi eld 
of maglleti� force, 

paper treats largely of the uses of alu m i n u m  and of i t s  
good qualities which recommend it for these u ses. He 
also tells m that the d ifficulty w hich has h i th erto been 
found i n  soldering aluminum has at last been over· 
come, and that i t  can now be soldered by t he use of the 
blowpipe with ordinary hard or  soft solder, or w i t h  
p u r e  zinc, or with an al loy of zinc and alu m i n u m  a s  t h e  
soldering metal. T h e  novelty, w hich h a s  j ust been 
covered by letters patent, is  in the soldering salt, 
which allows the solder to flow freely on the surfaces 
to be united. The difficul ty of the softness of aluminu ll l  
is  also now overCOlllP by thl' trIpthod of alloyi n g  pure 
al u m i n u m  with a few per cpn t  of h anlening lIwtal.  a.n d  
by cold rol l ing, h amll ler ing, or drop forgi ng.-Engi . 
1Mering and Mining Jonrnal. 
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A NEW PARK FOR NEW YORK. 

Great interest is shown by the public in the bill that 
is now pend ing i n  the legislature of the State o f  New 
York for the con versiol1 of the reservoir on Fifth avenue 
between 40th and 42d s treets into a hanging garden. 
The bill for coveri ng over the water receptacles has 
alread y passe'l the House and is  awaiting the approval 
of  the Senate, but it seems doubtful whether the bi l l  
will ever paSA,  owing tothe determi n ed opposition that 
has been offered by man y pro m i n e n t  citizens, and by 
property owners in  the n eighborhood . It i s  claimed 
by those who oppose 

$citutifi c �Uttritnu. 
Beer Dri n k i ng in the U nited State!!. in appearance the beer drinker may be the picture of 

The fol lowing extract, which appeared in the SerEN- heal th, but in reality he is al most incapable of resist­
TIFIC AMERICAN of Apri l 19, 1879, has been so fre- i n g  diseaHe. A sl ight inj ury, severe cold, or shock to 
quently i llqui red for by various corre�pondents that the body or mind will com monly provoke acute disease 
we agai n reproduce it : endi n g  fatally. Com pared w i th inebriates who use 

For some years past a decided inclination has been different form s of  alcohol, he is more incurable, and 
apparent al l over the country to give up the u se of more generally diseased. The constant use of beer 
whis l, y  and other stron g alcohols,  using as a substitute every day gi ves the system no t i m e  for recuperat ion, 
beer and bitters and other com pounds. This is evi- but steadily lowers th e  vital forces. It  is  our observa­
dentIy founded on the idea that beer is not harmful tion that beer drinking in this  country prod uces the 
and contains a large amount of n u triment ; also that { very lowest forms of inebriety, clos!'ly all ied to cri mi­

the plan that i n  case _�------------------------.....,.", 
nal insanity. T h e  
most dangerous clasR 
of tra m ps and ruf­
fians in our l a r g e  
cities are beer dri n k­
ers. It is asserted by 
com petent  authority 
that the evils of  he­
redity are more posi­
tive in this class thall 
from a l coholics. I f  
these facts are well 
founded, the recourse 
to beer as a substi­
tute for alcohol mere­
ly increases the dan­
ger and fatal i ty. 

the reservoi r were 
covered over, t h e  
water wou l d  becollle 
pol l uted and stag­
nan t, a n d  the gene­
ral heal t h  of the c ity 
wou ld be seriousl y  
affected. T h i s  al'gu­
Illent i s  l Il e t  b y  the  
clai m that  o n  the  
contrary t he cover­
i n g  wouln protect 
the water from t h e  
dust, dirt, soot , and 
the i m purities in t h e  
air o f  a great city. 

The method to be 
e m  p:l  o y e  d in con­
structi n g  the su per­
structure is shown i n  
one o f  t h e  views, 
and i n  the others 
are shown how the 
g a r  d e n could be  

TERRACES AND INCLINED PATHWAY TO RESERVOIR GARDEN. 

In bitters we have 
a drink which can 
never becom e  gene­
ral ; b u t  its c h i  e f 
danger w i l l  be in 
strengthe n i n g  t h e  
disordered cravi ngs, 
which later will de-

made to appear attractive without an enormous ex­
pense to the city. The present reservoir covers nearly 
four acres, and as it is located in the very heart of the 
city, such an addition would add materially to the at­
tractiveness of Bryant Park that adjo ins  it,  ann would 
prove a great bene fi t  to the pUblic. I n  the proposed 
plan the erection of anything in the nature of a concert 
hall, restau rant, or in fact a b uilding of any descri ption 
has been carefully avoided, as i t  is  believed that. any­
thing of this nature would 
be a great inj ury to the 
neigh borhood and to the park 
itself. What the public wan t 
is fresh air, m ore parks, anll 
plenty of breathi n g  spaces. 
and this is  not to be attained 
if  the few vacant spaces that 
remain are permitted to be 
fil led with u nsightly pavil ions 
or lofty buildings. In case 
the authorities, after a careful 
examination into the �ani tary 
and h ygienic  conditions that 
affect the case, should con­
clude that the plan is feasible. 

bitters may have some medicinal q u alities, wh ich will 
neutralize the alcohol it conceal s, etc. These theories 
are without confirmation in the observations of physi­
cians and chemists where either has been u sed for all Y  
length o f  time. The con stant u s e  of bee r is found t o  
prod uce a species of degeneration of a l l  t h e  organism, 
profound and deceptive. Fatty deposits, di minishing 
ci rculation, con ditions of congestion, and perversion 
of functional activities, local inflam mations of both the 

METHOD OF BUILDING SUPERSTRUCTURE. 

velo\> a positive dis­
ease. Public sentiment and legislation should com­
prehend that all forms of alcohol are m ore or less dan­
gerous when used steadi ly, and all persons who use 
them in this  way should come u n der sani tary and 
legislative controL-Q'uarterly Journal of Inebriety. 

. I .  . 
Cheal.er Electric Meters \Vanted. 

While i t  cannot be very long before electric meters 
will be considered a necessity in every cen tral station 

f r o  m w h i  c h incandescent 
lights are suppl ied, Modern 
Light and Heat does not be­
lieve that i t  will  be until sOlli e 
meters are m ade in a less com­
plicated and expensive man­
ner. We cannot, adds the edi­
tor,  u nderstand why so m uc h  
ti me. energy, a n d  m 0 n e y 
should be spent on meters 
which, when ready for the mar· 
ket, are too com plicated for 
the every-day treatment to 
which m eters are liable to be 
subjected, and too expensive 
for either customer or central 

PLAN FOR CONVERSION OF FIFTH AVENUE RESERVOIR INTO A PUBLIC GARDEN. 
it is to be hoped that this  wi l l  be borne i n  mind,  and that 
the area wi l l  be devoted exclusively to the uses of a park, 
which froIn the beauty of its situation and from the 
novelty of i ts plan would prove a boon to the publ ic, 
an attraction to Visitors, and a pride to the city. 

liver and kidneys, are constantly present ,  Intellectu- station to buy. The meter which is to come into most 
ally, a stu por amouuting to almost paralysis arrests general use is the one combining accuracy and simpli­
the reason,  precipi tating all the higher faculties into a city, for n o  manager will buy them unless they possess 
mere animalism-sensual, selfish, sluggish, varied only  the former feature, and the greater the s implicity the 
with paroxysms of anger that are sensel�R� !!ond brutal ; I less cost to user, and consequent greater ad option. 
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A FISH HABITATION. 

I 
been added, it is removed by carefully neutralizing with 

BY WM. P. SE A L .  either q u icklime or  else chalk. 

The common toad fish , Batrachus tan, owing to its The clear liquor above the sediment is removed either 

extreme hard iness, wide distribution, and the ease I by being carefu l ly  d rawn off as i t  clears quickly or by 

with which it  is kept in salt water aquaria, i s  perhaps . the use of fi lter presses. If  no attention i s  to be paid 

the best. known of our more curious marine fishes. to the recovery of the sulphurous ac id, and the only 

They are gen erally considered to be ugly and repul- q uestion i s  to quickly purify the waste liq uor, then a 

sive i n  appearance. Studied as exam ples of h armony s uitable q uantity of l ime is added to the filtered l iquid, 

in desigu and color, they migh t be called beauti fu\. so that the lime ad d ed to that contained i n  the waste 

As a compromise of the two ideas, they might appro- l iquor is  deposited as insol uble lllonosulph i te of calci-
priatel y be cal led beautifully ugl y. u rn .  'Varm i n g is  an advantage for quick separation. 

They are not general ly m uch valued as food,although The p urified l iq uors are concentrated to about 400 B. 

i n  some parts of Chesapeake Bay the fishermen esteem in special evaporators constructed for th e  purpose, and 

th em very highly, the meat being firm, white, and the evaporation is sometimes even carried to d ryness. 

delicate. They may, therefore, some day occupy a While stil l warm the mass is mixed with double its 

high place in the esteem of the epicure. weight of a mixture of 2 parts of caustic or quick lime 
'fhey usually deposit  their eggs ( in a single layer) on and 1 part of caustic soda, or, if  required, with an 

the under side of stones or in crevices of the rocks, equi valen t  q uantity of alkalies. 
the male guarding the eggs, and also the young, w h i ch '1'he n ext process is the heati n g  of the mixture, with 
remai n attached where deposited for a considerable constant  st irring, and avoid ing any carbonization, in 
period after they are hatched. ' I iron vessels, to a temperature of above 180" C.  The 

The accom panying i l l ustration represents a habita- prod u ct so obtai ned is treated in the usual way for the 
tion selected by a toad fish. I t  i s  one of  two (the other preparation of  pu re oxalic aci d  or of compounds of  t h e  
a j u g  with neck broken off) which were taken from same acid . 
Great Harbor, at 'Vood's Holl ,  Mass. , and sent to the Anothe r  method consists i n  concentrating the  p uri­
aquaria of the  U nited States Fish Com m i ss ion at fied liquors to about 30° B. , and m ix i ng this sirup to a 
Wash ington , D. C . ,  where they are n o w  exh i bited. . thick a n d  uniform consistency with sawdust, ground 

When fou n d  each of the vessels h ad the eggs of a shavings or bark or other  organ i0 matter. After this  is 
toad fish adh ering to the u pper i nside s urface and was mixed with a due proportion of caustic al kali, it is 
occu pi e d  by th e male fish, w h ich guards the eggs and treated in the manner described above. 
young until they are read y to take up the thread of The inventor of these processes is  Dr. A. S. Nettle, 
l i fe on their own account. The toad fish is often found of Prague, Bohemia, who clai ms that in many cases a 

ensconced i n  pieces of drai n  ti l e  and even old shoes yield is obtain ed by these methods far superior to that 
and boots or other 
hollow recepta­
cles afford ing i t  
the n e c e s s a r y 
protection. T h e  
writer f o u  n d a 
small one in Che­
sapeake Bay en­
joying possession 
of a beer bottle 
havi n g the bot­
tom knocked out.  
T;h e outside of 
the bottle was 
beautifully orna­
m ented w i t  h a 
luxuriant set of 
oyster spat. 

In the aqua­
rium at Washing­
ton there are fre­
quent battle!' for 
possession of the 
pitcher and jug. 
b u t  the ones hav­
ing occupancy at 
the time are al­
ways able to h old 
them against ag­
gressors, demon­
strating that pos­
session is a great 
ad vantage o u  t­
side the j urisdic­

tion of courts. 
The selection of 

habitations b y  
A FISH HABITATION-BATRACHUS TAN . 

have yet been effected, but, as already said, Professor 
B. Fraenkel and Dr. Heymann h ave been struck with 
the remarkable amelioration of cases so treated, and 
with the absence of any untoward symptoms. The 
d rug probably on l y affects the diseased tissues, and it  
may be appl icable to other affections than tubercle. 
The address was foll owed by great aRplause. ·-Lancet. 

. � . I  . 
(:holera and Snake Bite. 

It is a somewhat remarkahle circumstance that w h i l e  
the advanced physicians of Europe are seeking remedies 
for certain of t he most d ire d iseases, in the atten uated 

virus of such diseases, or in the blood of animals im­
mune to them, t h e  same pri nci ple is advocated in India 
for  the cure of  snake bite and cholera. 'Ve have 
received, says the Chemist and Druggist, from Mr. 
D i nshah Ardeshir, m u n ic i pal co m m issioner to the 
Maharaj ah of Baroda, a copy of " A  Note on the 
Probable Discovery of  Snake B ite and C h olera C u re. " 
M r. Ardeshir i n form s us that a certai n tribe of serpents 
yield in their sk ull  a sem i -transparent, yellowish sub­
stance, which is cal led the serpent's mohara, and the 
ap pl ication of  which to a snake bite prevents a n y  evil  
co nsequences . B u t  it i s  not th is  which Mr. Ard eshir 
would investigate, nor the roots and other antidotes 
wh ich have been brough t u n der his notice. The 
remarkable fact that the common weasel attacks 
serpents, whose bites have n o  fat al effect u pon it, has 
led him to the . .  belief that the blood of the weasel 
must in it8elf be an antidote for snake poison. "  Ac­
cordingly, he proposes to i noculate various animals, 
which have been bitten by a venomous serpent, with 
the blood serum of a weasel. This proposal conforms 

exactly with the 
l ine of the d iph­
theria researc h 
which has recent ­
l y  been com plet­

('d. As " an alter­
n ative process " 
1\11'. Ardeshir also 
proposes to " at­
ten uate " the ser­
pent virus, if we 
may use the ex­
pression in this 
ease, by i noculat 
ing the blood of 
animals  wi t h  ser­
pent virus, " and 
then constituting 
an extract for in ­

oculation i nto the 
blood of a h uman 
bei ng bit by a ser­
pent, " provided 
the method is 
first sh own to be 
successful on the 
l o w e r  animals. 
This  looks like 
sound science ac­
cording to Koch 
and his disciples. 
Koch's f a i I u I' e 
with cholera does 

n o t  intimidate 
M r. A r d e s h i r, 
whose opinion is 
that the reason 

some species and the actual building of quite e labo­
rate ones by others seems to indicate an resthetic sense 
as well as a comprehension of the problems of life, 
not. so much different, perhaps, from those of prehisto­
ric man or of the lowest existing races. Much obser­
vation of what are called the lower forms of life is apt 
to im press one with the idea that their perceptive 
faculties are more acute than our own concerning the 
actual necessities of existence, that the emotions or 
feelings which actuate them are not dissim ilar from 
those we experience, and that their j udgment is possi­
bly quite as nearly infall ible all our own. 

produced by hitherto known processes .-Paper T1'Ctde why we have not . .  an i n fallible cure for cholera is our 

.. . . . . 
Oxalle Acid from Wa .. te Sulphite Liquor. 

'Vaste l iquors produced in manufacturing wood fiber 
by the sulphite process are filtered either through felt 
bags or through filter boxeR fil led with sawdust, and 
are thus freed from mechanical impurities. It  is found 
that 100 parts of waste liq uor give an average of 12 
parts of dry residue on evaporation, which contains 
9 '5 parts of organic and 2 ' 5  parts of mineral matter. 

This filtrate, which contains chiefly l ime salts, be­
sides the organic matters, i s  m ixed with more than 
sufficient sulphuric acid to combine with the lime under 
constant stirrin" in wooden tubs or vats provided with 
steam pi pes, so that . the gypsum can separate out. 
The warming and stirring are continued until all free 
and combined sulphurous acid is expelled, which may 
be condensed and utilized if desired. The completion 
of this part of  the process can be easily found by the 
well-known iodate of starch reaction, and at the same 
ti me all lime contained in the liquor sinks to the bot­
tom as sulphate. If any excess of sulphuric acid has 

Journal. failure in gett ing at tne root of this  fel l disease. " 

Professor Liebreich'8 Remedy 1'01' Tuberculosi ... 

'Ve have received by telegram from our Berlin (lor­
respondent an account of the remedy which Professor 
Liebreich has introduced as a means of combatin g 
t ubercular disease, and the good effects of which were 
vouched for by Professor B. Fraenkel in his  speech at 
the Berl i n  Medical Society on February 18. It was at 
the meeting of this  society on the 25th tha.t Professor 
Liebreich gave an account of his remedy, which con­
sists of cantharidate of potash, a combination of 0 '2 
grm. pure cantharidin and 0'4 grill. of potassic hydrate 
in  20 cubic cent i meters of water. In his  open in g  re­
marks Professor Liebreieh regretted that the older 
methods of treating disease had been so much lost 
sight of, and he said that h e  had been led to think 
of cantharidin i n  the present connection by t h e  good 
effects observed from the prescription of cantharides 
in  skin diseases. The specific property of cantharidin 
is to excite serous exudation from capillary vessels, and 
he argued that th is efffilct would more readily occur if  
those vessels were already irritated. In applying the 
drug to cases of tuberculosis he proceeded very cau­
tiously, commencing with injections of 1 -50 of a deci­
m illigram me of the solution of the cantharidate of pot­
aRh, and gradually increasing the dose. It was found 
that the expectoration was thereby increased, and 
that the ordinary dose required to produce substan­
tial effect was one to two decimilligrammes. It is  
likely that six decimilligrammes would be the maxi­
mum amount that could be safely used. No cures 

. . .  , .  
The ru:llk of the EgYI)tian Buffalo. 

According to the researches of Messrs . Rappel and 

Richmond, of the Khed i val Laboratory, Cairo, the milk 
of the Egyptian buffalo, or gamoose (Bos bttbalus), pre­
sents several ch aractpristics distinguishing i t from that 
of the cow, which may well be remembered by medical 
men who have to treat patients, especial ly i n fants , in 
Egypt or in other countries where t h i s  animal  is  COUl­
mon o The amount of fat. as we learn from the Lancet 
of August  23, 1890, was fou n d  to be a good deal larger 
than in cow's m ilk, the percentage in t h e  specimens 
exam i ned varyi ng' from 5 ' 15 to 7 ·3,'S. The sugar, which 
appeared to be a hitherto u ndescribed variety, d iffering 
from m i l k  s u gar, was also found to be of larger amount 
than that i n  eow 's milk, the average percentage being 
5 '41. It is suggested that this sugar should be ca l l ed 
tewfikose. The fat, too, was fou n d  to differ frOID that 
of cow 's m il k . contain i ng m in ute q uant i ties of su l phur 
and p hosph orus, and yiel d i n g  four t imes as much 
caproic acid as butyric acid,  whereas i n  cow's milk the 
quantity of caproic acid is  only double that of butyric 
acid. The milk also contained ci tric acid. 

• f • • •  
THE red uction in the price of commercially pure 

aluminum from $2 per pound to $1 has been announced 
by the Pittsburg Red uction Company. The price of 
the metal below 97 per cent and above 90 per cent 
p u re, containing neither sulphur nor phosphorus, 
which is  suitable ior alloying with iron and steel , haR 
been further red uced to 90 cents pel' pou n d . 
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Early History of' StealU Navigation. I a London society. A boat of his was tried in the 
At a recent meeting of the American Society of Me- Thames in 1793 and made fonr miles an hour. 

chanical Engineers a chronological statement was read 1785. -John Fitch, who was born at 'Vindsor, Conn. ,  
by William Kent  of the  several experiments in pro- i n  1 743, and died at Bardstown, Ky . ,  i n  1798, i n  April , 
pulsion by stearn which were made before Fulton's 1785, conceived the idea of applying steam to locomo­
t ime, with lantern views illustrating many of them. tion on land, and a few days afterward was led to con-

The following is an abstract of Mr. Kent's chrono- sider plans for applying steam to propulsion of  vessels. 
logical lecture on steamboat experiments down to t h e  In August he showed a model of his boat to Dr. Ewing, 
t i m e  of Fulton. In it he gives due credit to all claim- of the University of Pennsylvania, and in September 
ants  of the honor of being the first inventor of the presented a model to the American Philosophical So-
steamboat, arranging them in order of their dates. ciety at Philadelphia. 

1543. -Spanil'h writers tell a somewhat apocryphal 1786. -Fi tch made experiments on a skiff, with a 
story of a boat of 200 ton s  moved by paddle wheels, t,hree-inch engine, driving paddles ; he besieged Con­
b u i l t  by Blasco de Garay. Part of the mach i nery was gress and the Legislature of Pennsylvania for funds, 
said to he a vessel of  boiling water. Obj ection was but was unslJ ccessfu l .  In the same year he was granted 
made to this  part of it on account of the danger of ex- a patent for fourteen years by the State of New Jersey. 
plosion . No credence can be given to this story, as far 1787.-Fitch raised $800, and in February began a 
as i t  has any reference to steam power. boat of 60 tons , 45 feet long by 12 feet beam, with six 

1621.-Witsen's treatise on shipbuilding, p ublished oars or paddles on each side. The engine had a 12-
at A msterdam i n  1621.  has an engraving of what i s  inch cylinder. In  May, 1787, a trial trip revealed some 
cal l ed a Liburnian or Leghorn vessel p ropelled by pad- defects, which were corrected, and on August 27 of the 
die wheels turned by oxen. A reproduction of this en- same year a successful trial trip was made at Philadel­
gravin g  is given i n  vol . xix. or

'
the Mechanic's Maga- phia. Patents were obta:ned in Pennsylvania, Ne w 

zine. York, and Maryland. Abou t the same time Fitch had 
165 1 . -An English pamphlet, supposed to be by the a controversy with Rurllsey concerning priority of the 

Marq uis of 'Vorcester, contains an i n definite reference i nvention. 
to what may have been a steam engine, and it was said 1788-1 790.-Fitch built larger boats, which ran regu-
to he capable of propel l ing boats. larly in 1 790 between Philadelphia and Burlington, 

1600. -Denys Papin proposerl to use his piston engine making as h igh as seven miles an hour. 
to d ri ve paddle  wheels  to propel vessels. 1791.-Fitch received a United States patent August 

l.07.-Papin applied his pumping engine to raise 26. 
water to tum a water wheel, which in turn drove the 1 703.-Fitch went to France. The " Cyclopedia of 
padct le wheels of a boat. He drove a model boat in Biograph y " says that he deposited his plans with the 
this  way on the Fulda at Cassel .  This was probably American consul at VOrient, while he  went to Lon­
the first actual experi ment in driving a boat by steam don. The consul showed h i s  plans to Fulton, who was 
power. then in France, in whose hands they remained several 

1 736. -Jonathan Hulls took out an English patent months. Failing to get the privilege of building his 
for the use of a steam engine for propelling ships. boats in France, he returned to America in 1704. 
T h ere is no record of it having been carried into 1796. -Fitch experimented on a shi p's yawl,  fitted 
efI .. ct.  with a screw, in the Collect Pond, N.  Y. 

1 752. -Bernonilli obtained a prize from the French 1798. --Fitch made a three-foot model boat at Bards-
Academy of Science for the best essay on the manner town, Ky. He committed suicide the same year. 
of propelling vessels wi thout wind. He proposed a set 1787.-Patrick Miller, of Dalswin ton, Scotland, ex-
of vanes l ike those of a windmill  (a screw propeller in peri men ted with padd le wheels. 
fact) d riven by either animal or steam power. He also 1787 .-James Taylor suggested the employment of 
proposed jet propulsion, or the drivi ng of a vessel by steam instead of manual labor. This i s  denied, how­
the reaction of a jet forced out of her stern. About ever, by the son-in-law of Symington in a letter to 
the same time Gautier proposed to use the Newcomen Mechanic's Magazine, vol.  xxvii i . ,  1838, claiming the 
engine to drive paddle wheels. invention for Symington. 

1 760. -- GenevIJis, a S wiss, proposed to compress springs 1787-1788. - William Symin,qton was e m ployed by 
by steam or other power, and apply their efforts to pro- Mi1ler to construct an engine for a new boat w ith two 
pel vessels. cyl inders four inches in d iameter. It was tried Octo-

1763. -- lVilliam HenrJj, of Lancaster, Pa. , went to ber 14, 1788, and made fi ve m iles an hour. 
England i n  1 760, and there became acquainted with 1789.-Symington built another boat for Miller De­
'Vatt's engi ne, which was then new. H e  returned to cember, 1789 ; it  made seven miles an hour. Mil ler 
America, and in 1763 b u ilt an engine and put it in then dropped the matter. He condemned Symington's 
a boat fitted with padd le  wheels on the Conestoga engme as being " the most im proper of all steam en­
River. The boat san k on her trial. He bui lt another, gines for giving motion to a vessel . "  
but nothing seems to have come o f  it. I n  1783 he said 1801 . -Symington's third boat, the Charlotte D u n ­
t o  a German traveler : . .  I am doubtful whether such a das, built under patronage of Lord Dundas, w a s  tried 
mach ine wi l l  find favor with the public, as every one in 1802. Mr. Symington's son-in-law says (Mechanic's 
considers it impracticable against wind and tide. " In Magazine, vol. x i x . )  that in July, 1801 or 1 802, Fulton 
1777 Robert Fulton, then twelve years old, visited visited Symi ngton and made a tri p on his vessel on the 
Henry to study the paintings of Benjamin West, who Forth and Clyde Canal, and obtained his designs and 
had long been a friend and protege of Henry, and ideas. T h i s  statement is  shown to be untrue by letters 
there he probably got his first ideas of steam naviga- of Fulton now i n  existence, which prove that Fulton 
tion. never was out of France during either of these years. 

1770.-D'AnxiTon, in France, prepared plans for 1802. -Symington's Charlotte Dundas, in March, 1802, 
adapting Watt's engine to propulsion, and i n  1772 was towed t wo 70 ton vessels in the Forth and Clyde Canal, 
granted the monopoly of the use of steam in river but the proprietors of the canal disapproved of them, 
navigation in France for fifteen years, provided he fearing injury to the banks. The Duke of Bridgewater 
shou ld  p rove h i s  plans practicable. gave Symington orders for eight boats for his canal, 

177i.-D'Auxiron and his friends,  Mounin and Jouf- but d ied shortly afterward, and the completion of the 
froy, built a boat which,  when near completion, sank contract was thus prevented. Symington became dis­
at its wharf. D'Auxiron died before the boat was re- couraged and gave up in despair. 
covered and completed. After his death his monopoly 1811 . --Henry Bell, of Glasgow, who had seen the 
was turned over to Jouffroy, who consulted Perier, a Charlot te Dundas, built the first passenger vessel i n  
distingu ished mechanic. T h e  latter built the boat o n  Europe. He was a loser by h i s  venture, but t h e  boat 
new plans, and it was tried in the Seine, but failed to was a success. In 1815 he built several other boats, and 
develop speed, and Perier abandoned it. his success was then complete. Symington heginning 

1776.-Jonjfroy built  a hoat 14 feet long, 6 feet wide, his experiments in the wi nter of 1 787-1788, and trying 
with a 'Watt engine and a chain carrying d uck-foot his first boat October 14th, 1788, i s  clearl y  antici pated 
paddles. The 'paddles proved unsatisfactory and he by John Fitch in America, who made his first experi­
adopted a paddle wheel. dri ven by a ratchet wheel ment with a paddle- wheel boat dri ven by a steam 
motion by the piston rod of the engine. engine in 1 786, and his first publ ic  trial on August 22, 

1783.-This  boat of Jouffroy's was tried in p ublic at 1787. The Mep-hanic's Magazine . vol. xxviii . ,  1838, p. 25, 
Lyons, July 15, 1783, and is said to have been successful, cred its Fitch with being an i ndependent but second 
bnt the French governmp.nt declined to confirm to inventor, clailll ing Symington as the first ; but it erro­
Jouffroy the monopoly on the ground that the experi- neously states that Fitch did not begin his operations 
ment was not made at Paris. Jouffroy became dis- until 17fl8. Between the time of Symington's second 
couraged and a bandoned further attempts. boat. 1781), and his third, 1801, m uch was done in 

1774.-James Rnmsey. of Virginia, began experi- America. 
ments in steam navigation. 1 702. -El1;jah Ormsby built a small steamer at Nar-

1 786.-Rumsey succeeded in driving a boat four miles 

I 
ragansett Bay, using an atmospheric engine and duck­

an hour in the Potomac, Shepherdstown, W. Va. , i n  foot paddles. It made three or four miles an hour. 
prp.sence of General Washington. He used the system 1798.-Nicholas Roosevelt i s  said to have built the 
of jet propulsion which h ad been proposed about thirty Polacca, a vessel 60 feet long, with a 20-inch engine 
years before by Bernouilli .  having a 2-foot stroke, w h i ch drove it e ight miles an 

1787.-Rumsey obtained a patent for the State of h our. Livingston and Stevens had ind ucp.d Roosevelt 
Virgi nia. He wrote It trp.atise on the application of to try their plans still earlier, they paying th" expense 
steam, and organ ized a Ru msey Society at Philadel- l of the pxperiments. I.ivingston used jet propulsion, 
phia for the encouragement of steam navigation.  He and Stevens  a screw. 
died in London i n  1793 while explaining his scheme to 1798. -The State of Ne w York gave Livingsto" the 

right to steam waters in the State for 20 years, if he 
should succeed, within 12 months, in  produci n g  a boat 
that "hould go four miles an hour. 

1803.-Livingston procured the re-enactment of the 
law in favor of himself and Robert Fulton, who was 
then experi menting in France. 

1791-John Stevens experimented on steamboats. I n  
1789 he had petitioned t h e  N e w  York Legislature for a 
grant similar to that made to Livingston, and he stat­
ed that his  plans were then completed and on paper. 

1804. -While Fulton was in Europe, Stevens com ­
pleted a steam boat 68 feet long and 14 feet beam. 
This was a twin-scre w boat. Its machinery is preserv­
ed in the Stevens Institute of Technology, Hoboken, 
:N. J. In  May, John S tevens and R. L. Stevens crossed 
the H u dson River in this boat. 

1 807.-John Stevens and his son s bui lt  a paddle­
wheel boat, the Phamix, which made i ts  trial j ust  too 
late to anticipate Ful ton's successful trial w ith the 
Clermont. 

1808.-The Phcanix went to Philadel phia by sea, be­
ing the first steamboat to make a sea voyage. 

1804. -0livel' Evans built a combined wagon and 
steamboat called the " Oruktor Amphi bolis. " It W;lS a 
flat scow with a five horse power engine. He propelled 
It up Market Street, P hiladelphia, lau n ched it i n  the 
Schuylkill ,  and sailed down to the Delaware. This 
was the first application of steam to carriage on land 
i n  America. E vanR was the i nventor of the high pres­
sure engine, copied later by Vivian, Trevethick and 
others. He d ied, " poor, neglected, and broken 
hearted. "  

1780. -Nathan Rei(l built a paddle wheel boat turned 
by a hand crank. He designed a steam boiler, the 
firs t vertical tubu l ar boiler, i n  1 788, i ntending it  to be 
used in steamboats. He does not appear to have m ade 
any successful  experiments i n  steam navigation. 

1790.-Samnel Morey, Oxford, N. H., built a paddle­
wheel steam boat and tried it  successfully on the Con­
necticut River. 

1 701 . -Rumsey, Fitch, Stevens, and Morey all ob­
tained patents i n  1791 for various methods of propel ­
ling vessels b y  stea,m power. 

1793. -Morey made a trip from Ne w York to Hart­
ford. He built a larger boat at Bordentown, N. J . ,  i n  
1797 and made a trip t o  Philadelphia. His  funds gave 
out and he gave up his p roj ect. Fulton, Livingston, 
and Stevens met Morey in  New York, but noth ing de­
finite is known of the dimensions of his boats or ma­
chinery. 

1703.-Robel't Fulton (horn at Litt l e  B ri tai n ,  Lancas­
ter County, Pa. , 1765, died at New York , 1815) proposed 
plans for steam vessels, both to the Uni ted States and 
the British governments. In 1779, when onl y  14 years 
of age , he experimented with paddle wheel s tu rned by 
hand on the Conestoga River. In 1 802, whi le  in  F ran ce, 
he made d ra,wings and a model of a side-wheel steam­
boat. In 1803 he had a boat b u i l t  by M M. Molar, Bor­
del, and Montgolfier, on the Seine, anrl it  made 4� 
mites an hour on its trial , August 9. The water t u be 
boiler of this boat, known as Barlow's boiler, is � t i l l  
preserved i n  t h e  COllservatoire des Arts et  Metiers, i n  
Paris. I n  1804 Fulton ordered from Boulton & Watt 
an engine from his own plans, 2 feet in diameter an d 4 
foot stroke. This  engine was completed in 1806, and 
shipped to the United States, Fulton having preceded 
it. He immed iately contracted for a hull  ill which 
to set i t  up. 

1 807. -In 1807 the engine was fitted to the Clermont, 
the hull of which was 133 feet long, 18 feet wide, a n d  9 
feet deep, a far larger steam vessel than any hith erto 
constructed. In August, 1807, it made a success ful tr ip 
to Albany, 150 m iles, in 32 hours, returning in 30 hours. 
Its s uccess was such that it  soon afterward ran as a 
regular passenger vessel between New York and 
Albany, and the era of steam navigation was at last 
be!i'un. In 1808 two new steam vessels, the Cal' of  N ep­
tune and the Paragon, each of which was nearly dou­
ble the size of the C lermon t, were bui l t  by Fulton. 

'rh!' S panish story of 1 543 has been settled by M r. 
Botsford , who has shown that it had been investigated 
in Madrid i ll 1858, and that it was then proved that 
Blasco de Garay's boat had been moved by men se­
creted in the hull.  He has also d isposerl of Symi n gton'i'\ 
clai m by:showing that i f  an u nsuccessful experimen ter, 
who abandoned his work in despair, i s  enti tled to be 
rankeri with Fulton, then Symington must give place to 
Joh n Fitch, who both antedated h i m  and more nearl y 
reached success. B u t  the higher honors must be given 
to Fulton, as the i n ventor, the engineer, and the suc­
cessful business man by whose labors stearn navigation 
became an accomplished fact. 

.. · e  . ..  
IN connection with the equipment,  for fire protec­

tion, of woodworking establishments, Fire and Water 
recommends placing a gallon pail filled with fine sand 
with i n  convenient reach of each workman em ployed 
where oiling and finishing. Thi�  pract ice might wel l 
be followed wherever there is a possibi l ity of fire start­
ing in oil or oil-soaked material�. There is nothing 
which will  squelch an oi Ue(1 fi rf' 1 11 i ts  i n ci pif'ncy more 
quickly and effectual ly than sand ; an d  there are no 
afterclaps in the way of water damage, either. 
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Type-Setti ng llIaehlne8-Important Patent Decl8lon. 

In the United States Circnit Court, New York, on 
March 1 1 ,  J ndge E. Henry Lacom be granted It pre­
liminary inj unction against the New York Typograph 
Compan y and others, representing the Rogers pat­
ented type-setting machines, and in favor of the Na­
tiona l Typographic Company and others, representing 
the Mergenthaler system. Strictly speaking, neither 
of the machines sets type, but type matrice8 are ar­
ranged , by the fingering of a keyboard in proper 
order and position for the casting of a line of type, 
and the latter operation is automaticall y  performed, so 
that bars or sl ugs, representing a line of type each , 
are the product of the machine. It can be readily run 
by an expert operat.or at a speed of four to five thou­
sand ems per hour, eq n al to more than a column of the 
SCIENTIFIC Al\IERICAN. The Mergenthaler machine 
was f n ll y  described and i l l ustrated in the SCIENTIFIC 

A MERICAN of March 9, 1889, and August 9, 1890. AI· 
most the entire work of the New York Tribune has 
been done on this  machine for m ore than six years 
past, and other daily papers in different cities are using 
i t, to the exclnsion of type-setting in the ordinary way. 

In the Rogers machine the sol id prin ting bar is cast, 
b u t  the mechanism by which it is accom pl ished differs 
in Illany respects from Mergenthaler's. Judge Lacombe 
in h i s  decision holds : 

That the mach ines manufactured and sold by the 
defendan ts Ill ay be ligh ter, smaller, cheaper, more easil y  
operated , and Illore efficient ; that they m a y  b e  a de­
cided improvement on the Mergenthal er mach i ne, and 
m n.y as such cOlll wend themsel ves Illore read ily to the 
public ; that they are themselves patented, and that, 
if put in open competition with the earlier machines, 
they would prove more attractive to purchasers and 
users-each of which points is pressed with great force 
by thel defendan ts-is wholly i mmaterial if the com­
plainants' main contention is  a sound one, viz. , that 
the Mergenthaler " linotype " is covered by a founda­
tion patent ; that it embodies a combination wholly 
new i n  the printing art, which marks the first great 
step in ad vance taken for o ver 400 years, and which, 
though snsceptible, as al l  new foundation patents are, 
of snbsequent improvement, has yet demonstrated its 
abi l i t.y, practical ly  and efficiently, to perform the work 
which i t  was designed to do. I f, upon the case now 
presen ted , it appears that Mergenthaler is a pioneer 
i nventor, he is to be secnred t.he frnits of what he in­
vented and covered by his  patent, even as against a 
sUbseqnent inventor, who, though he may have greatly 
i m proved i t, sti l l  uses the original invention which lies 
at the foundation of the art. (See cases cited in notes 
to Section 894, Robinson on Patents. ) 

The product of the combination of machinery de­
scribed in the patent and thus clai med is a line of type, 
calSt i n  a solid bar, presenting on its printing edge any 
com bi nation of letters and printer's marks which the 
operator may desire-prodnced au tom atically. By its 
use a great change is introduced in the printer's art, 
whereby the type-setti ng of single types is dispensed 
with, and the matter is set up from " slug!!," or "bars, " 
each containing, not a single letter, nor a single word, 
but any conceivable combination of words an d figu res. 
That snch a chan ge i n  the art is almost revol ution ary 
seems to be practically conceded, the defendants in­
!listing, however, that the merit of the invention which 
effected it, m ust be shared so largely with others, earl ier 
in  the fie ld ,  that Mergenthaler can at most claim but 
an extremely small part of it  for himself. Upon the 
pa pers, however, i t appears that Mergen thaler was the 
first man who united in a single machine the instrn­
mental i ties which, by means of the operation of finger 
keys, assembled, from magazi nes or holders, indepen­
dent disconnected matrices, each beari ng a single 
character, carried each individual character indepen­
dently one by one to a common composing point, where 
they were placed in l ine, and were thereupon brought 
in contact with and closed the face of a mould, of the 
exact length of  a predeterm ined line, into which 
mould, b y  the subsequent operation of the same ma­
chine , mol ten metal was injected and a cast taken, 
which cast con sists of a li n e bar of ty pe metal, having 
on i ts printing edge any desired combination of charac­
ters, and which is ready as it  leaves the machine for 
imposition on the form. Sowe such combination was 
required to solve a problem with which inventors in 
the field of the printer's art had struggled for years, 
and there is not found in any of the earl ier patents 
and methods which ha\'e been put in evidence by the 
defendants anything which fairly anticipates it. 

The paten t which covers it may, therefore, be fairly 
considered a foundation patent, and its claim should 
be broadl y  constrned . When thus construed, in fringe­
ment seems plain. Thongh there are differences in the 
form and structure of the intermediate mf'chanism, 
tending to si m plicity and perhaps i m provement, and 
i n  the form of the casting mechanism, still each of these 
mechanisms as it is embodied in the defendants' ma­
chine performs the same function as the correspond·· 
ing mechanism i n  the Mergenthaler machine, in sub­
stantial ly thf' samf' way, and they are combined to 
produce the same result. The combination which is 
covered by the claim is the same in both. There is 
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sufficient here to fortify the presumption of the patent, I now being energetically pushed forward at many 
especially as there seems so little real question about points. A committee of the Manchester corporation 
either its validity or the in fringement of the claim has advised the giving of the required assistance to 
above quoted by defendants' machine. the enterprise. 

.. . . . .. 
EXPERIMENT IN SPECIFIC GRAVITY OF FLUIDS. 

T. O'CONOR 8LOANE, PH.D. 

The illustration shows a very interesting experi­
ment on the law of the specific gravity of l iquids, 
which, simple as it is, presents a yery good expOllition 
of the phenomena brough t out by the operation of 
this law. A strong sol ution of potassinm bichromate 
in hot water is made in a test tube. By boiling the 
water and adding the salt as long as i t  dissolves, an 
exceedingly strong solution can be prod uced. It  is 
then cooled. This cooli ng is best effected by placing 
the test tube in a beaker of cold water with its m outh 
upward in the regular position. As i t  cools, the bi­
chromate of potash rapidly crystal l izes from the su­
persaturated solution, and the build i ng u p  of these 
crystals is  in itself an exceedingly interesting proces!! 
to watch. When it has cooled, the experimf'nt proper 
can be carried out. 

A beaker is filled with cold water. The test tube is 

next filled to the brim. It is closed with the th n m b, 
and the m outh of the test tube is immersed in the 
water of the beaker and then released. The o bject is 
to prevent the admission of any ai r whatever. As 
soon as this is done, the bichromate of potash in what 
is now thll upper end of the test. tube bllgins to dis­
solve. As it dissolves, it forms a solntion heavier t.han 
the water, and pours in a stream down thll lower side 
of the test tube, through the water, to the bottom of 
the beaker. It  i nevitably mixes more or  l ess with the 
water snrrou nding the streams, but at the same time 
the course can be distinctly tra'led by holding the 

EXPERIMENT IN SPECIFIC GRAVITY OF FLUIDS. 

beaker against the light. At the same time a stream 
of clear water can be observed, rising along the upper 
wal ls  of the test tube to supply the place of the heavy 
fluid escaping therefrom. It  is easy to see that carried 
out with the proper tank and a small tllst tnbe, this 
experiwent would form an admirable i l lnstration fOI' 
projection by the magic lantern. 

The same experiment has its usefn l  application. 
The principle is used in the laboratory for dissolving 
the melted mass from sodiu m  carbonate fnsions, aR in 
the analysis of  i ron ores, etc. For cleanin g  out bat­
tery jars, in which very hard cry!'<tals of  chrome al nm 
often form, or for d issolving the same crystals in  bot· 
tles in which battery solutions which are partial ly  ex­
hausted h ave been kept, the same method is applicable. 
By a little mani pulation the battery jar or bottle can 
be inverted in a bucket of water, itself  beiug fnlI. It 
is well to support it on a couple of  bricks, or by other 
means, as far above the bottom of the bucket as 
possible, in order to ad mit of  the free escape of the 
strong solution th us formed. An inclined position, as 
favori ng the regnlar ascent and descent of the two 
col n m ns of liquid , is also to be recommended where the 
process is  practical l y appl i ed. Crystals quite irremov­
able by ordinary means (\an thns  be dissol ved, and the 
bottIe or jar saved. Sometimes several hours are re­
quired, and it is also wel l to renew the water in the 
bucket or other receptacle. Care m ust be takf'n to 
adm i t  no air. 

----------�.�'�.4.�. __ -·--------

Canal Entf':r,)rifl'f"fIOi. 
Up to December last over $4.1 . 000, 000 h ad been ex­

pended on the Manchester ship canal , to provide an 
adequate waterway to the ocean from this great mann­
facturing center of the  north of England. It  is now 
found that about $20, 000,000 m ore will  be required to 
complete the work, which i� a good deal larger sum than 
the canal 60mpany can com mand, and the ci ty of Man­
chester has been asked to extend its credit to the en­
prise to the amount of $15,000,000, the o u t side pub­
lic having failed to subscribe for debentures t.o form a 
first charge on the propel l�Y. The work has been 
somewha.t interfered with during the winter, but is 

The constructors of the ship canal across the Isth­
mns of C orinth appea.r to have met with unexpected 
difficulties. This company was reorganized in 1 889, 
and great preparations were then made for pushing 
the work, workshops being erected along the l ine and 
an adequate plant provided. It is now stated, how­
ever, that sufficient slope was not given to the argi l la­
ceous banks, and that it has been necessary to protect 
large sections with solid masonry. The sect ion to be 
cut being frequently as much as 250 feet vertical l y, i t  is  
now apparent that the amount of earth to be removed 
will be enormously in excess of what had been con­
templated, or the canal will have to be protected 
thronghout its whole length with solid masonry-in 
either case greatly increasing the cost. 

Alth ough it would seem that the Panama Canal is 
n o w  q uite dead, there yet appear to be people in 

France who entertain hope of a revival of the pro­
ject in !!ome form. One scheme to this end is that of 
M. Amedee Lebillot, who proposes to connect the t wo 
unfin ished portions of the canal by means of a ship 
rai lway, the work to be completed in three years at a 
cost (,f $50, 000,000. Th e locomotive it is proposed to 
nse on this rail way is in the form of a ship's cradl e  
hav i ng propelling mechanism in t h e  interior, t h e  cra­
d l e  t.o be s n n k  under the vessel, d raw it out of water, 
make the journey overland in  two hours, and as 
prom pt ly float the shi p  in the other section of t h e  
canal. 

In spite of the disaster that. has overtaken the work 
at Panama, there is every reason to feel encouraged 
by the progress that has been made at Nicaragua. 
The latter route was equally open to the French 
engi neers, and it  is  safe to say that, with half of 

the money which has been irretrievably sunk at 
Panama , they m ight by this time have had in suc­
cessful operat ion a practical ship canal for the l argest 
vessels through Lak e  Nicaragua to the Paci fi c  OCl'an .  
Ex· Senator Warner Miller, President of  t h e  Nicaragna 
Canal Constrnction Co. , with several engineers and 
other assistants, sailed from New York for Nicaragua 
on March 14. Only about four million dollars have now 
been expended upon the work, but very substan tial re­
sults are apparent in the opening of a safe harbor at 
Grey town , the clearing away of the route and the con­
struction of a railway on the l ine to thll pr i nci pal 
, I  divide, "  with the e rection of workshops and the pro· 
viding of a l l  n ecessary faci l i t.ies for an energetic attack 
upon the main difficnl ties of the u ndertaking. 

The engineers estimate the cost of the whole work at 
$65,000,000, but Mr. Miller places it at ahout $ 100,000, · 
000, w i th interest accruing during construction. The 
proj ectors hope, as do the Foreign A ffairs COlllmittFe 
of  the United States Senate, that the govern went wi l l  
become interested t o  the extent o f  guaranteeing the 
bonds o f  the com pan y at a low rate of interest, thus 
keepi n g  the control of the canal in American han d s ,  

b u t  they have n o  distrust of their  own ability to pro· 
vide al l the funds necessary, and are not delaying the 
construction to wait for government assistance. 1\1 r. 
Miller has a high reputation as a capable and success­
ful business man, and he has entered u pon this enter­

prise as a practical project, to be worked out by d o ;  
lars and cents, in the f n l l  confidence that the invest­
ment wil l be a good payi ng one to all who put mon ey 
i n  it,  as well as of high i mportance in the development 
of  American commerce. 

Among other im portant canal project!!, one which 
of late attracted considerable local attention is  the plan 
for a water connection of Pittsburg w ith Lake Erie. 
The route has been several times surveyed, but the ex­
act course which would be most practical has not yet 
been ful l y  determined. The matter was recently re­
ported u pon by a Penn sylvan ia  State com m i ssion , and 
the cost of �uch a canal was put at $27, 000,000. Pitts­
bnrg is now using such l arge quantities of Lake Supe­
ri or ores that the railroad freights have become a large 
item in her iron and steel manufactures, and the com­
peti tion of Southern iron producers has become so sharp 
that every possi ble economy must be studied or Pi tts­
b ll l'g wil l  be in danger of losing her established pres­
tige i n th is branch of ind ustry. It is figured that the 
constrnction of th is canal would reduce the cost of 
tran sporting ore to Pittsburg from Lake Snperior by 
about t wo dol lars a ton. 

• I • • • 
HIGH PLACES.-The highest place in the world re­

gnlarly inhabited is stated to be the Buddhist monas­
tery Halne, in Thibet, which is about 16,000 feet above 
sea level. The n ext highest is Galera, a rai l way station 
in Pern,  which is located at a height of 15,635 feet. Near 
it, at the same level, a railway tunnel 3,847 feet in 
length if; being d riven through the mountains. The 
elevation of  the city of Potosi ,  in Bolivia, i s  13, 330 feet ; 
Cnzco, Peru, 11 ,380 feet ; La Paz, Boli via, 1 0,883 feet ; 
and Lead ville, Colo. ,  10,200 feet. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

ROTARY ENGINE.-Willis and Lyman 
Varter, Spokane Falls. 'Vashington. In this engine the 
main shaft has central bores extending from each end 
to an openin!' in a central crank portion of tbe shaft, 
upon which a compound cylinder is mounted, in  con· 
nection with various novel features, whereby it is 
designed the engine may be run at high speed, will be 
even ly balanced, and very durable, while generating 
power wIth u. small amount of steam. 

Railway Appliances. 

CAR AXLE Box. - William Cross, 
Winnipeg, Canada. By this invention the bearing 
block has a penden t tapered front end forming Side 
passages for the lubricant. while the tal low box has a 
bottom outlet in front of the block and directly over 
the cross bar, being  an improvement in that c lass of 
boxes in which the journals rotate in contact with a 
l iquid lubricant held in the bottom of the boxes. 

T R A I N ORDER ANNUNCIATOR. -
Leonard T. Crabtree, Oconto, Wis. This invention 
provides a device designed to preven t t.he operator from 
receiving train orders on a telegraph l1l�trllment until he 
has Fiet a train order signalIng device for display on the 
track, and to insnre the exhibit.ion of the !3ignal ing 
device while the operator ha� an order for an approach­
ing train, the regis trat ion hl'ing fmch that each train 
con ductor wi l l  be enabled to ascertain without inquiry 
if  one or Jr..orc orders arc awaiting his arrival. 

llIechanl<,al . 

CUTTING TOOL.- Rich a rci Gabel, Dres­
den, Germany. This tool has an internally  threaded 
open rear end and a centrally apertured front, with 
centrally  apertured cutting and centering plates held 
spaced apart at its front, and is adapted for use as a 
mandrel or spmdle head upon turning lathes, dril l  
making machine., etc.,  or as a hand implement for 
c11tting or shaplDg matprial nnder rotation. 

COP SPIXDLE FOR REELS. - I t; a a c 
Walker, Philadelp l i ia, Pa. This is an improvement in 
spindles used in a reel to hold the cop while the yarn is 
drawn off to form a skein, and provides means whereby 
tbe cop tnbe wil l  be held in firm en[(agement with the 
"piDdle nGl i 1  all the yarn has been reeled off, thus pre· 
ventmg wa�te. 

CAN CAPPIXG MACHINE. - Mathi as 
Jensen. Astoria, Oregon. A conveyer is mounted to 
swing vertically and longitudinal ly to carry the can 
body forward to a stationary bed mould, while a clamp. 
ing mould actuated from the arm is adapted to clamp 
the can body on the stationary bed mould while the 
caps are forced on to i t  sends, thus automatically apply. 
ing the caps on a certain class of can bodies. 

Electrical. 

ELECTRIC DOOR OPENER. - L o u  i s 
Bates, Jersey City. N. J. 'l'hi" invention is designed 
to improve door openers where a pivoted latch is em· 
ployed, which is held in c losed position hy a pawl that 
is pressed forward by a s�ring and adapted to be forced 
ont of engagement with the pivoted latch by an arma­
ture·controlled electro.magnet. 

CORNSTALK H A RVESTER. - Peter S . 

Lundgren. Marysville, Kansas. This is a machine to 
be operated by two men and a horse drawing the ma­
chine between the rows, the stalks being cnt from two 
rows at the same time, the machine being simple in 
constrnction and effective for its purpose. 

DRAUGHT EQUALIZER. - T h o  III a s 
Thompson, Townsend, Montana. This is a device es­
peCIal ly adapted for use in connection WIth movdng 
machines, and is designed to l ighten the work for the 
team, being so constructed that as the machine is movccl 
forward the draught bar will exert sufficient forward 
pressure on the rear edge of the finger bar to overcome 
any tendency toward a side movement, thereby holding 
the finger bar always at a right angle to the tongne and 
the tongue .traight with the team. 

MiscellalleOUH. 

THERMO:\lETER FOR SAD i RONS. -

August Nicolau"  New YorK City.  A t hermostat bar, 
formed of two parallel strips of melal expanding un· 
equally, is attached to the sad iron , and one section is 
connected to a movable pointer, which is operated by 
the flexing of the bar to indicate by means of a dIai 
whether the iron i s  sufficiently heated, or cold, or too 
b"t to do proper work. 

HYDRANT. - Will iam R. T h r 0 p p, 
Trenton, N. J. Tbis is an improvement for a bydrant 
sllch as ordinarily nsed by the fire department of towns 
and cities, the vertical ly  movable valve stem having a 
collar loosely mounted on its lower end, and a socket 
alIgning with the valve stem to hold the collar from 
turning, the valve being easily control led and there 
being no danger of the hydrant being frozen up and be­
coming inoperative. 

D ENTAL SE R VICE STAND. -\VaIter E. 
Warner, Brooklyn, N. Y. This is an  improvement in 
stands adapted for use by a dentIst, and is designed to 
hold a drinking glass and spittoon in conveDlent posi­
tion for uBe, the invention covering various novel 
featurc8. 

SASH HOLDER. - A I b e r t A y e  r s, 
Rahway, N. J. Combined witb a spring-pressed plug 
is a rod having at i ts outer end a rack received by a 
slotted plate, there being pivoted in the plate a handle 
having teeth to fit the rod rack, with other novel 
features, tbe device being easily applied to a window, 
and designed to firmly hold it in any desired position. 

G A R  B A G  E FUR}[ACE . - Alexander 
Brownlee, Dallas, Texas. This furnace has a chamber 
with feed openings in its top, a fire box' at each end and 
in different planes, a sand box between the fire hoxes, 
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aud a r,rate to receive the garbage, the grate being 
about as high as the grate bars of one fire box and ex· 
tending partly over the grate bars of the other fire box, 
the furnace effectively burning wet or dry garbage. 

GLOBE H OLDER. - Howard R. Burk, 
New York City. A Eeries of springs is secured on a 
frame and adapted to press on the globe, arms extend­
ing from the springs to form convenient bandies, tbe 
device being readily applicable 1.0 a gas or otber fixture 
to permit of conveniently attaching or detaching the 
globe and securely holding it in place. 

STARCH TABLE .-John A. Olltenberg, 
Des 1\Ioines, Iowa. This is a continuous automatic 
device for use in the manufacture of starch to recover 
the starch from the water or alkaline solutions, a tube 
supplying the starch liquid to an annular table with 
raiRed edges, a scoop l i fting the starch from the table, 
a conveyer removing the 8tarch, and a di8charge pipe 
carrying off the water, thus saving manual labor and 
avoiding the difficu lties of the old system. 

EDUCATIONAL ApPLIANCE. - Adol ph 
F. c .  Garben, Hoboken, N. J. ThiS is a readily mani­
pulated game board or chart in which examples in 
arithmetic may be performed with precision and ea8e, 
the board having vertical channels whose lower ends 
are connected by a transverse channel , an outer storage 
channel, and numeral buttoDs sliding in the chanllcls. 

concluding the series. It is beautifully printed and 
very fully i l lustrated. Prof. Egleston's standing in 
Columbia College and his many years' familiarity with 
the work done in different parts of America give bis 
work a peculiar value. Of course, it is impossible to 
review so extensive a work in the space allotted it in 
this column. So we can do no more than to recommend 
it to all progressive metal lurgists. 

SPINNING Tops. With numerous i llus­
trations. By Professor Joh n Perry. 
L o n  d o n : Society for Promoting 
Christian Knowledge. New York : 
J. B. Young & Co. 1890. Pp. 136. 
Price $1. 

A very pleasing addition to the well known "Romance 
of Science Series " is presented in this book. The 
subject of top spinning is of fascinating interest to two 
c1�sses of observers, the boy and the advanced sci en· 
tist. Prof. Perry treats his subject iT. a very popular 
way and shows its applicabil ity to explaining some of 
the mORt recondite laws of nature, notably those of 
polarized ligbt. 

SOAP BUBBLES AND THE FORCES WHICH 
l\fOUJ,D THEM. By C. V. Boys. I l l us­
trated. (Publ ishers as above.) 1890. 
Pp. 1 78. Price $1. 

Mr. Boys has won a world-wide reputation by his ex-
TREATIXG SEWAGE. - C h a r I e s  W. quisite skill  in  handling and operating with the 

Chancel lor, Baltimore, Md. This invention covers an minnte forces of nature. His lectnres on soap bubbles 

improvement on a formerly patented process and sp. have met with great appreciation, and it seems none 

paratus of the same inventor for discharging solid and too soon to have tbem presented in book form. The 

liquid matterH from the l30il pipe under u column or bed nu merous i l lu!!'ltrations and the elaborate explanations 

of water, separating contiunollsly the solid matters in a of manipulatIOns give the work interest for young and 

sealed receptacle, and fil l ing the supernatant fluids, old. We feel that il. deservcs special recommendation to 
putrefactive fermentation of the solids being prevented our readers. 
by exclusion of air, and the formation of deleterious 
gascs avoided. 

TYPEWRITIXG l\fACHINE. -Audley E. 
Harnsberger, Staunton, Va. ThH� machine has two 
type wheels, a letter and a character wheel, and a 
shi fter, whereby three kinds of letters or characters 
may be operated by one �et of key levers, with other 
novel features, the machine being compact in form and 
designed to be easi ly manipulated, while it  is  less ex­
pensive than the machines most commonly used, and 
presents a key board that is simple in arrangement and 
easily  comprehended. 

DRAUGHTING INSTRUMENT. - Robert 
L. Barnhart, Pittsburg, Pa. This is an instrument de­
signed for use in the offices of architects, civil engineer8, 
etc., for drawing machines and elevations and plotting 
contours of ground, the instrument having different 
scales and being readily adjustable for a considerable 
variety of work. 

CARDBOARD MACHINE. - John Mc-
Coy, York, Pa. AR cards arc ordinari ly made by past­
ing two or more layers of paper together, this invention 
provides a machine for easily and effectively perform­
ing such work, comprising paper Bupports, pres!mre 
rolls, tenl:lion devices, and driers, the machine being 
designed to unite l inen, cotton, or other cloth with the 
paper when so desired. 

HORSES HOEING RACK. - Sam uel M. 
Martin, Sidney, Ohio. 'l'his is an adjustable device 
adapted to fit all sized animals, to hold any part of the 
animal in any desired posi tion, as may be most conve­
uient for the operator, while rel ieving the animal of 
all strain, a su�porting rack being suspended from a 
scaffold, in connection with a transverse shifting bar 
and rope and pulley attachments. 

CUSPIDOR. - Charles L. Beers, Scran· 
ton, Pa. This invention provides a reversible bowl 
beneath which is arranged a discharge trough, a source 
of wat"-r supply beir.g arranged to wash against the 
bowl when iuverted, in connection with device� for re­
"Brsing the bowl and tnrning on the wawr supply. 

NOT E.-Copies of any of the above patents will be 
furnished by Munn & Co .. for 25 cents each. Please 
send name of the patentee, title of lllvention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

WEDDING'S BASIC BESSEMER PROCESS. 
Translated from the  German by Wil­
l iam B. Ph i l l ips and Ernst Prochaska. 
New York : Scie n tific Publ ish i ng 
Company. 1891 . Pp. v, 224. Price 
$3.50. 

This excellent work goes into the detai ls of the Bes­
semer steel process from a largt:] y Contlnental stand­
point. Its numerous plates. nnd i ! l u.!:'ItratlOlls elucidate 
the text, and it contains large nnmbers of analyses 
and physical tests, and various formulas and tables of 
dimensions. Thoroughness i R  everywhere conspicuous. 
The utilization of the slag is treated of  in a short 
chapter, and among the re. lIlts of the proce.s dcphos­
phorization in the open hearth process, the natnral 
seq nence of the Bessemer process, is spoken of. 

MAXIMUM STRESSES UNDER CONCEN­
TRATED LOADS,  TREATED GRAPHI­
CAJ,LY. By H enry T. Eddy. I l l us· 
trated by twenty-one figures in text 
and one folding p late. Reprinted 
from the Tran�'lctions of the A m eri­
can Society of Civil  Engineers. May, 
1890. New York : D. Van Nostrand 
Company , 1890. Pp. vi, 100. 

ThiS useful work introduces a new graphical method 
for determining what position loads IIpon bridges must 
have in order to produce the greatest stress. A class of 
polygons or curves, which the author has named 
reaction polygons, is util ized for the method. 

THE METALLURGY OF SILVER , GOLD, 
AND MERCURY IN THE U NITED 
RTATES. By Thomas Egle8ton. In 
two volumes. Vol . n. Gold and 
Mercurv. John Wi ley & Sons, New 
York. 

-
Offices of Engineering, Lon­

don. 1890. Pp. xv, 1)20. Price $7.50. 

This is the second volUme of Prof. Egleston's great 
work, and i. devoted to /tol d  lIod mercury, thereby 

DYNAMOS AND ELECTRIC MOTORS, A ND 
ALL ABOUT THEM. By Ed ward 
Trevert. Illustrated. 1891. B u bier 
Publishing Co. ,  Lynn, Mass. Pp. 96. 
Price 50 cents. 

The subject of dynamo and motor comtruction for 
amatenrs is treated of in this little work. The descrip­
tions are entirely practical, l ittle or nothing in tbe way 
of calculations being given. One of the clevelest 
things in the book is the motor with field magnets 
made out of gas pipe. 

� Any of the above books may be purchased through 
this office. Send for new book catalogue j ust pub· 

; i�hed. 

SCIENTIFIC AMERICAN 
B U I L D I N G  E D I T I O N . 

llIAKCH N U tu: R EK. -(No. 65.)  

TABLE OF CONTENTS. 
1. Plate in colors showing the residence of P. H. 

Hodges, at Stratford, Conn. Perspective view, 
tioor plans, etc. Cost complete $8,000. 

2. Handsome colored plate of an elegant residence in 
Riverside Park, New York City. Floor plans, per­

spective elevation, etc. Cost $30,000. 
3. Residence at Bridgeport, Conn. Perspective view, 

floor plans, etc. Cost about $7,000. 
4. Handsome residence of Mr. F. Chamberlain, at Hart­

ford, Conn. Franci" H. Kimball, of New York 
City, architect .  Floor plans, perspective eleva­
tion, etc. Cost $60,000 complete. 

5. I1llU�tration8 of two attractive semi-detached houses 
erected for IIIr. A. L. Pennock, at Philadel phi a, 
Pa. Floor plans and perspective. Approximate 
cost $15.000 each. F. U. Beal, New York, 
architect. 

6. Floor plans and photographic view of a residence at 
Edgecombe Comt, Chicago, III. Estimated cost 

$5,400. 
7. A pillar cottage erected for IIIr. G. W. Childs, at 

Wayne. Pa. Cost $6,000 complete. Perspective 
and floor plans. 

8. Handsome residence at Hartford, Conn . .  W. B. 
Tuhbey, archi tect, New York. Cost $19,000 com· 
plete. Floor plans and perspective. 

9. Two floor plans and photograpbic view of an attrac­
tive reSidence at Austin, Chicago, Ill. Estimated 
cost $7.000. 

10. A very convenient and attractive suburban cottage 
of modern design, erected for Mr. E. W. Given, 
at Mont Rose, Orange, N. J. Cost $5,500 com· 
plete. Messrs. ROSSiter & Wright, architects, 
New York. Floor plans and perspective. 

11. Residence at Alexander Avenue, Buena Parh., 
Chicago. Estimated cost $5,000 complete. Plans 
and photographic view. 

1" Photographic perspective view of the residence of 
Mr. Frank Cr'!well, Minueapolis, Minn. F. E. 
J oralcmoll, architect. 

13. Miscellaneous contents : Preserving smoke pipes 
from rust.-Door hangin!!, i I Instrated with 6 
figures.-Safe construction of buildings, i l l ustrat· 
ed with 5 figures.-Improved blind slat planing 
machine, i l lustrated. - Seamless copper house 
boiler, i l lustrated. -Best quality of roofing tin 
plate.-B1ower Bngines of the Galena.-An effi. 
cient .andpapering machine, i l lustrated. - The 
" Hero " spring hmge, il lustrated.-The Duplex 
joist hanger. 

The Scientific American Architects and Builders 
Edition is  issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, practi. 
cally, a large and splendid MAGAZINE 0 .. ARCHITEC­
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullneso, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectnral publication in the world. Sold bl 
a\1 newsdealers. 

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

The charge If»' 111sertirm under thts head is One Dolla,. 

a lineff»' each insertion : about eight worde to a line. 

Adverti$ements must be rece;ved at publica lion office 
as early as Thursday morninq to appear in next issue. 

For Sale-New and second hand iron.working ma-
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 

Pr ...... & Die • .  Ferracute Mach. Co., Bridgeton, N . •  1 ,  
Barrel, Keg, and Hogshead Machinery. See adv.p.189. 

For best hoisting engine. J. S. Mundy, Newark, N . J. 
Best lee and Refrigerating Machines made by Ddvid 

Boyle, Chicago, Ill. 155 machines in satisfactory use. 

The Improved Hydraul ic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Screw macbines, milling macbmes, and drill presses. 
The Garvin Mach. Co., J.Jai�ht and Canal Sts., New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 

different articles. Billing� & Spencer Co., Hartford, Conn. 

.. How to Keep Boilers Clean ."  Send your address 
for free 96 p. book. Ja •. C. Hotcbkiss. I20 Liberty St., N. Y. 

Split Pulley. at low price., and of  .ame strength and 
appearance as W hole Pulleys. Yocom & Son's Shafting 
Worke. Drinker St .. Philadelpbia. Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum appara.tus. air 
pumps. acid blowers, filter pre'!! pumps, etc. 

Ff»' low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castin�s, and Plumbers' Supplies. write 
A .  & W. S. Carr Co . •  138 and 140 Centre St .. New York. 

The best book for electricians and beginners m elec. 
tricity is " Experimental SCience." by G eo. M. Hopkins. 
By mail, $4 : Munn & Co., publishers, 36] Broadway, N. Y. 

The Dwight Slate Machine Co., of Hartford, Conn., 
make the most extensive line of hand, foot, and auto­
matic feed drills for light work. � in. holes and leos. 1891 
catalogue free. 

A widely known house of unqnestioned responsibili­
ty and exceptional facilities for introdUCing new article8 
in all parts of the United States, would accept agency for 
a fi rst-class mechanical device adapted to popular use. 
Address, with full particulars, P. O. Box 3286, New York. 

a::w-Send for new and complete catuloll;ue of Scientlfic 
and other Books for 8ale by Munn /I; Co .• 361 Broadway. 
New York. Free on appl ication. 

HINTS TO CORRESPONDENTS. 

Namel!l and A ddrel!ls mUM. accompany all letters, 
or no attention wil l  be paid thereto. This is for our 
information and not for 1>11 bl ication. 

Reterences to former articles or answers should 
give date of paper and page or nunlber of qUCl�tion. 

I n q u l rle8 not answered in rea80nable time 8hould 
be repeated ; correspondents will bear in mind that 
Borne answers require not a l i ttle re8earch, and, 
though we endeavor to reply to all either by letter 
or in t.hi8 department. euch must take his turn. 

Speci a l  Writte n Illform ation on matters of 
p('rsonnl rather than general interest cllnnot be 
expected withont remunerat ion. 

Sclelltlfic A m erican S U P I.i ementl!l referred 
to may be had at the "ffice. Price 10 cents each. 

R o o k l!l  referred to promptly suppl ied on receipt of 
prIce. 

Minerals sent for examination should be distinctlv 
marked or labeled. 

(2903) H. K. G. asks : 1 .  What is the 
composition of the cement nsed to repair rubbers ? A. 

a. Masticated caoutchouc. . . .  . . . . . . . .  10 parts. 
Chloroform . . . .  . . • . . . . . . . . . . . . •  . .280 

b. Masticated caoutchouc • . • • • . . .  , . . .  10 
Resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Venice turpent.ine . . . . . . . . .  . . . . .  . . . .  2 
Oil of turpentine. . . . • . . . . . . . . . . . . . .  40 

Mel t  t.he cut-up caoutchouc and resin together before 00-
lution b, add the Venice turpentine and tben dissolve. 
Mix both solutions. Dip a piEce of cloth in the solu­

tion and apply to surface, previously brushed over with 
cement. 2. Please give also a receipt for a leather ce­
ment. A. Bisulp'hide of carbou solution of gutta percba. 
See "'Rubber Hand Stamps and the Manipulation of 
India Rubber," $1 by mall. 

(2904) H. C. O. sends photos. of a fine 
optICal lantern made from suggestions obtained from 
'" Experimentsl Science," also a successful hOD:!e-made 
cycloidotrope constructed at a small expense. He 8180 
sends a photo. of a lantern experiment representing a 
volcanic eruption in full blast. The apparatus consists 
of a gla8s tank with a crater projecting down into it. In 
the crater are inserted two drop tubes, one cont.aining 
auiline red, the other black. By dexterous manipulation 
the jets of red and black are ejected with fine effect •• 

(2905) R. S. F. and A. E. S.-The fol-
lowing is an excellent hair tonic : 

Quinine . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  5 grns. 
Cantharides . . . . . . . . . . . . . . . . . . . . . . . . . . 1 dchm. 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 oz. 

Apply morning and evening. Also see SUPPLE"ENT 
No. 388 for an excellent paper on hair hygiene, 10 cents 
by mail. 

(2906) W. L. S. asks how a ci rcular open­
ing three inches in  diameter may be made in the center 
of a plate of glass ten by ten. A. With a good diamond 
make a circular cut in the glass of the diameter of the 
hole, then within it  make a number of circular cuts 
By dexterously bammering the glass at the center of tbe 
circle, the break may be started. After this the re­
moval of the remainder is comparatively easy. 

(2907) C. P. R. asks : A leath er bellows 
is closed and placed 10 feet under surface of water ;  bel­
lows i. of proper size to displace 1 cnbic foot of water 
when opened 8 inches wide ; a li inch tube runs from 
surface into bellows. Wbat force will be required to 
open bellow�, it taking air through the � inch tnbe ? 
A. The area of tbe bellows will  be "1 ' = 216 square 
inches. The pressure due to a column of water 
ten feet high is  about 4'35 pounds. 4'3,i X 216=939'6 

pounds. As it opens the pres.ure wi l l  d iminish aloou! 
7 '83 pounds per inch of opening. 

© 1891 SCIENTIFIC AMERICAN, INC.



J citnfifit �tutritau. 
(2908) W .  P .  N. asks : W o u l d  you please 

oblige me by publishing a recipe for the cure of 
catarrh ? A. Take equal parts of salt. soda bicarb • • 

and borax. Mix them t h orou ghly. Uoe saltspoonful of 
mixture to cup of warm water. Al ways have the water 
warm. Gargle and snuff up the nose three or four 
ti mes daily. Better consult a good specialist. 

(2909) R. A. M. asks : A solid floats at a 
certain depth in a liquid when the vessel which con· 
tain5 it  is III air ; i f  the vessel be placed in a vacuum, 
will the solid sink, rise or re main stationary ? A. The 
weight of the water wonld remain unc hanl:ed in a 
vacuum, consequently the floating body would behave 
as if the water were under atmospheric pressure. 

(2910) H. L. B. asks : Is there anything 
that w i l l  eradicate smallpox pits without injury to the 
skin ? If so. what is it ? A. No. There is nothing; the 
connective tissue is destroyed and it cannot be replaced. 

(29 1 1) J. L. S. asks : What will  kill the 
odor of camphor dissolved in alcohol ? A. Any essen­
tial oil will  tend to destroy the odor-bergamot, laven· 
der. etc. 

(2912) Old Subscriber asks : I have some 
old engravings that are stained and spotted by age and 
dampne�B. How can these etains be removed without 
injuring the pictures ? A. Immerse them in javel le 
water of solution of chloride of lime. Wash off in cicar 
water and immerse in a solution of hyposul phite of 
soda. Use first solution as weak as possible  consistent 
with eftlcacy . 

(2913) W. F. writes : I am very badly in 
want of  a recipe for  making in Q uant ity a very quick­
drying �olut1on of either gum arabic or dextrine, to be 
quite free from unpleasant taste or smell when either 
wet or dry. A. Water 5 parts, alcohol 1 part, acetic 
acid 1 part. dextrine 2 parts. 

(2!H4) H. L. N. asks (1) how to make a 
marking ink, either blue or black. without the use of oils. 
to be used principally for marking sacks. A. An ex­

cellent medium is solution of 20 parts shellac in strong 

borax water (borax 30 parts. water 300 parts). Use any 
desired pigment. Dissolve borax and shellac by heat. 
An.aniline coloring may be used. 1 part coal tar. 1 part 
benzine, and one-tenth part lampblack is also used. 2. 

How can I make a cheap paste that wili make labels 
stick to smooth tin cans ? A. Fresh solution of gum 
tragacanth is good. Also Bee SCIENTIFIC AMERICAN. 

vol . 63, No. 15. 

(29 15) P. C. Man u facturing Co. asks : 
Can you give us a receipt for preventing paste made 
from flour from foaming wh i le being agitated or stirred 
up by machinery ? A. It is almost impossible to ad· 
vise anything effectual. Vapor of ether might do some 
good. 

"Society of the.Umcinnati " to my paternal grandfather. 
It was signed . I imagine when issued (in the eighth 
year of the independence of the United States), by the 
President and Secretary . Both names are becoming ob· 
literated by the gradual fading of the ink. . .  J. Knox " 
is quite indistinct now. Is there any means by which 
partial restoration lDay be effected. or is there any way 
of arresting the entire disappearance of the signatures ? 
A. We can o n l y  advise careful painting over the signa· 
tures with a solution of tannic acid in water. This YOIl 
shou1d try on a very small portiun of the signature first, 
applying it wi th a small sable or camel'. hair penciL 

(2922) P. J. L. asks (1) how to take th e 
smell out of kerosene, .ay a gal lon at a time. A. Agi­
tate with a perfectly cold solution of bichromate of 
potash In oil of vitriol ; after standing decant. wash with 
weak soda solution. then with water aud decant. 2. 

How to make vasel ine ? A. It is obtained by d istill ing 
off the lighter portions of petroleum and purifying the 
semi·solid residue. It is described in the U. S. Dispen­
satory. 3. How to make camphorated oil in small 
quantities. A. Dis"olve 2 ounces camphor by heat in 

one pint of ol ive oil. 4. Have you any book or printed 
descriptions >:ivlng ful l  details ? A. We know of no 
book treating of above subjects. 

(2923) I.  J. A. asks : Please in form me 
what paste I can use to stick photograph. on eoncave 
glass for the purpose of pai nting them. after making 
them transparent with oil. Commou starch used to do 

it. but now I fail  to make them stick, as they seem to 
shrink and pull off before putting oil on. A. Try freRh 
thick solution of gum tragacauth or the " paste that 
wili stICk anything," described in the SCIENTIFIC 

AMERICAN. vol. 63, No. 15. 
(2924) A. H. G. asks : 1. P lease state 

how a guitar or violin is taken apart (lop or bottom off). 
If steamed. what would be the proper way to proceed ? 
Please state also how the tai l piece or piece that the 
strings are fastened in on the guitar may be remover! .  
A. Never apply steam. as you may ruin it.  UBe a rather 
blunt .hort tabl e knife. Start the bel ly off. by forcing 

the kuife in between side and belly at one of the inner 
bouts, then do .ame for u pper and lower bout •• and 
tlnally go all around it. At the neck two short cuts at 
right angles have to be made. It can then be pulled off. 
The back is never removed. As re[(ards the guitar, you 
may pry off the string piece, bu t  It IS risky. All this 
work should be done by au expert, as there is every 
chance of spoi l ing the instrument. 2. Please name a 
few oils other than lard OIl and cod liver 011,  that are 
cheap and of a white or crBamy color. It. matters not 
whether thick or thin, as loug as it is of a very light 
color or pure white. A. Y.ou apparently coufuse oils 
with emulsions. None of the oils you name are white 
or creamy. 3. What will  entirely dbsolve gum traga· 
canth ? A. For ordinary purposes water comes the 
nearest. A stronl: solution of borax in water might act 

(2fJ16)  J. B. W. asks for a liquid that 
better. 

wi l l  have no injurious effect on pbosphorus and w i l l  
(2925) C. S.  M. asks : Can you tell me not freeze readily. A. Use a strong solution of cal­

cium chlOride or sulphate of soda. 

(2917) W. H. L. writes for a receipt for 
making muciiage such as put up for Bale in bottles. A. 
See queries 2913 an d  2914. Plain solution of gum arabic 
in water j ust perfumed with oil of cloves is  an excel lent 
mixture. 

(2918) G. M. P. asks for receipts (1) for 
cleaning and pol ishing marble such as marble top stand 
tables, bureau tops. etc. A. Brush off the marble and 
apply fol lowing :  74 pound whiting. 74 pound soft soap. 
I ounce washing soda,a piece of blue vitriol the size of a 
walnut. Rub over the marble and let it s tand 24 hours, 
then wash off and polish with a piece of flannel. To 
remove stains use a mixture of 1 ounce ox gall, 1 gill of 
lye, 1).2 t"blespoonfuls of turpentine, made into a paste 
with pipe clay. Apply as above. For oil stains use 
perfectly dry clay saturated with benzine. aud applied 
over the spot and allowed to stay for some time. 2. For 
cleaning and pol ishing furn iture . A. Dissolve 4 ounces 
best shellac in 2 pints 95 per cent alcohol. add 2 pints 
linseed oil, 1 pint turpentine. mix and add 4 ounces ether 
and 4 ounces ammonia. mix. shake before applying. 

Use a sponge. 3. For cleaning and polishing ivory, 
such as piano; keys, etc. A. For piano keys use the 
finest crocus or whiting. You cannot whiten them ex· 
cept by special treatment, such as exposure under tur­
pentine to the sun's rays. 4. For taking all kinds of 
t;tH.ins, etc., out of .fine clothing. A. Use benzine. Ap­
ply in a circle around the spot, and work into the cen­
ter and sponge off. 

whether there is any metal lic solution that could be 
used to coat over the surface of an electrotype wax:. 
mould, which would insure the depOSition of copper 
thereon as thoroughly as the plumbago now used for 
that purpose ? A. Nitrate of sil ver. to be reduced by 
exposure to phosphorous or other vapor, cun be used. 
Thus the articles may be dipped i n  a solution of nitrate 
of tsi l ver in alcohoL The solution must be saturated. 
The objects are then expoRed n nder a glass shade or 
bell jar to the vapor emitted from a sol ution of phos­
phorus in bisu lphide of carbon. The trouble with the 
phosphorus process is  that i t  is apt t o  render copper 
brittle, if the latter is deposited on a phosphorized sur­

face. 

(2926) H. W. asks for some formula for 
detecting arsenic in paper hangings, draperies, etc. A. 
If a sample of the paper or drapery is burned. it will, 
while bu rning, emit an odor of garlic, i f  it contains ar' 
senic in quantity. Other tests should be executed by a 
chemist. 

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

more than on6 hundred thousand applications for pa­
tents at home and abroad. enable us to understand the 
laws and practice o n  both contments, and to possess un­
eq ualed facillties for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on appl icatIOn. and persons 
contemplating the securing of patents. either at home or 
abroad, are invited to write to this office for prices, 
which are Jow. in accordance with the times and our ex ... 

(2919) J. B. V. asks (1 ) how to make tensive facilities for cond ncting the business. Address 
bl ue print paper. What are tbe formuhe nsed ? A. See M UNN II; CO . • oftlce SCIENTIFIC AMERICAN. 861 Broad­
our SUPPLEXENT, Nos. 585, 741, 514, 584, and 714. 2. way. New York. 
Can dexl rine be made from starch with the use of !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
water alone ? If so, how, or how can it  be mad.e with­
out diastase ? 2. No. Starch is boiled with a we�k acid. 
3. How may a bottle be cut off near the bottom without 
injuring the rest of the bottle ? A. File a notch. start a 
crack with a red hot poker, and lead it around. 4. What 
is the formula for the l iquid used in mixing gold paint. 
bronze. gilding, etc. ? A. Use copal varnish or l inseed 
oil.and liquid drier. 5. Can you give me a formula for 
a mucilage that I can stick paper to tin with ? A. Use 
gum tragacanth. Also see SCIENTIFIC AMERICAN. No. 
15. vol. 63. 

(2920) F. G. asks : Kindly give the re­
cipe for putting gold leaf letters on leather. A. The 
cover is first washed w i th clear gum water. The parts to 
be gilded are then coated twice with white of egg beaten 
into a froth and allowed to subside into a clear liquid. A 
little ammonia may be added . To gild. spread a leaf of 
gold on the gilding cushion with a kni fe, and blow it flat, 
then cut it  into strips about one·fifth mch wide. Heat 
the tool until it is ju.t hot enough to fizz under the wet 
flnger; if it sputters it is too hot and will burn the lea­
ther; touch its edge with a rag s l ightly moistened with 
sweet oil. and with the same rfig rub over the part or the 
book to be gilt. Roil the tool softly on the strips of 
gold. which will adhere to it. and when enough is taken 
uP. rol l I!. with a heavier pressure along tbe places to 
be gilt. and the gold will be transferred to the leather. 
the excess heing wiped away with a soft rag. 

(2921) W. McP. F. writes : I have in my 
possession a certlfiea:e of membersliip i8sllell by tile 

INDEX OF INVENTIONS 
For which Letter. Patene of  the 

UnICed Seate. were Granted 

March 17, 1891. 
&ND EACH BEARING THAT DA'.I'E. 

[See note at end o f  l ist about copies of these patents.) 

Adding machi n e .  G. B. G ates . . . . . . . . . . . . . . . . . . . . . . . .  44R.221 
Advertising vehicle. T. HilL . . . . . . . . . . . . . . . . . . . . . . . . 44H,425 
A erator for m i l k  or other h Q u ids, L. �". Wood . . . . .  44S.5G8 
Am monia, manufacturing nitrate 01', R. S. Pen n i-

man . . . . . . . . . . . . . . .  " .  . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  448.361 
A mmonia, preparinll n i trate of. R. S. Penniman . .  448,8H2 
A n i mal trap. �. Bassinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.a la  
A r c h .  fireproof. F. [ I .  Heughes . . . . . . . . . . . . . . . . . . . . . . 448.233 
Bali( tie, M. R. Haskins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.614 
Bake pan. C. Schifferl y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4!S.548 
Baking pan, J. B. Travers . . . . . . . . . . . . . . . . . .  . . . . .. . .  448,�9 
Bale cov ering. M. A. H eath . . . . . . . . . . . . . . . . . . . . . . . . .  448.4S7 
Ballot box, C . . J ackson . . . . . .. . . . . . . .. . . . . .. . . . . . . .. . . .  4",B.524 
Ballot paper or voting ticket. C. K. Adams . . . . ' " ' '  448.40.1 
Bank protector, J. A. �axon . . . .  . .  . .  . .  . . .  . . . .  . .  . . . . . 4"'8.547 
Barber's indicator, S. P. W atson . . . . . . . . . . . . . . . . . . . .  4"R.:)!r� 
Bearing box. G. St. Pierre . . . . . . . . . . . . . . . . . . . . . . .. . .  44R.462 
Belt thchtening mechanism, P. M edart . . . . . . . . . . . . .  '�8.5S.1 
Bicycle, S. A .  Donnel l y  . . . . . . . . . . . . . . . . . . . . . . . . . . .  44f1':.19 
Bicycle saddle, YOMt & Moore . . . . . . . . . . . . . . . . . . . . . . .  4.t8.469 
Bicycle. tandem. T. ] ,. M oore . . . . . . . . . . . . . . . . . . . . . . . . 448.:).'>8 
Binder. order sheet. Copeland II; Chatterson . . . . . . .  448.'11 
Binnacle, shi p's, J.  L. Bliss . . . . . . . . . . . . . . . . . . . . . . . . . �.201 
Blind stoP. T. Goh l k e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.517 
Board. See Center board. Resistance board. 
Boiler. See W ash boiler. 
BOller. J. C. Stamp . . .  . . "  . . . . . . . . . . . . . . . . . . . . . . . . . 448.882 
Boiler furnaces, Bl'ch plate for steam, Fea & llulII{ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,218 

Boiler setting. steam, J . ::\1.. Allen . . . . . . . . . . . . . . . . . . . 4,48.576 
Bolster spring. N. L. Hol mes . . . . . . . . . . . . . . . . . . . . . . . . 448.042 
Bolt.  See Ii'luur bolt. 
Bolt clltter. W. L. Dutcher . . . . . . . . . . . . . . . . . . . . . . . . . .  4!8.324 
Book and directory. combined counter check. H. 

B. B u tterfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 448.207 
Bwk mark. C. M .  Barstow . . . . . . . .  " " " . " . , , " " "  44S.470 
Book rack. A. �'. Old . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  4!8.251 
Boot or shoe stretcher. D.  '1'. Lee . . . . . . . . . . . . . . . . . . .  44�,352 
Boring and turning m i l l ,  Ii". W. 'l'aylor . . . . . . . . . . . . . . 44b.277 
Box. See Ballot. box. Bearing box. Letter box. 

Pill box. Signal box. 
Boxes for the transportation of bottl es, machine 

for the man ufacture of. W. � ... 'rbiemeyer . . . . . . 448,4f;5 
Bracelet. '1\ C. H udson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.617 
Bracket. See 8 prinw- holdiDf,! bracket. 
Brake. See Car brake. Hem p brake. Rail 

brake. 
Brick k i l n ,  J. E. Gam b l e  . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 44B.3R:l 
Brick mach i nes. connectinl1 rod for, W. H. Hall . .  448.:l31 
Brus h ,  laundry li n d  scrubbing-, C. A. Butt . . . . . . . . . .  448.602 
Buckle for securioJl straps. '11, Brandt . . . . . . . . . . . . . .  44t!.400 
Buoy. bel l .  J. G i bson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  448.22t 
Burner. See (fuel burner. 
H utter from u n skimmed milk or cream and appa­

ratus for carrY l l l g  out the same, �e parating, 
Il). G .  N. Salenius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.;n;1 

Button, F" 14'. H e i l born . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . 4-48,428 
Button machine. H. Zundorf. . . . . . . . . . . . . . . . . . . . . . .  440.509 
Cable roads, i!,ri p ping machine for, \Vood & fi�ow-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.287 
Call system. L. Digeon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4!b.322 
Can bodies, machine for cutting blanks for meta] . D. D. Ranney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4!S.258 
(;ar brak�. street, J. H. King . . . . . . . . . . . . . . . . . . . . . . 44S.4:1B 
Car brakes, pressure regulator for, H. Hinckley . .  4",8.234 
Car cou p l ing. '1\ A .. Bisse l L  . . . . . . . . . . . . . . . . . . . . . . . . . 4t8.4Oti 
Car couplinJ',  T. }I\ Bright . . . . . . . . . . . . . . . . . . . . . . . . . . . 4'R.4!-J7 
Car cou pl ing.  R. B'orward . . . . . . . . . . . . . . . . . . . . . . . . . . .  44fl,a15 
Car coupl ing. J. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.fil3 
Cor coup l i ng. C. E. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . .  4"8.427 
Car coup l i nJ,C, C. H .  Sh utt l eworth . . . . . . . . . . . . . . . . . . . 44M.304 
Car seat. �. N. G i lfil lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44H.4·H 
Car switch,  W. A mos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.570 
Car ventilating a pparatus, railway, R. J.  \V i lson . .  448.401 
Cars. pipe coupling for railway. \V . G. Ridue . . . . . .  448,2til 
Cars, p latform door for, H. Howard . . . . . . . . . . . . . . .  4�8.344 
Cars. trolley s u p port for electriC, B. F. Crow . . . . . .  448.b05 
Carding engine for maklllg mottled yarns. R. B .  

�'owler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HS.479 
Carpet fasten er. F. il'ri l l man , Jr . . . . . . . . . . . . . . . . . . . .  4 l8,220 
Carrier. See Package carrier. 
Cartridge reloading im plemer..t. C. H. Griffith . . . .  44S.22B 
Cash recOl der, A. O. fo·rick . . . . . . . . . . . . . . . . . . . . . . . . . 44B.481 
Cash register, .J . n. ({ ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44b.242 
Cash reg ister. W. G. Latimer . . . . . . . . . . . . . . . . . . . . . . .  4�.2.t5 
Caster, J .  1.'o l e r . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  448.;{()6 
Cat �u8rd. Ch attany & Owens . . . . . . . . . . . . . . . . . . . . . . .  448.:)18 
Centerboard for vessels, J. Couch . . . . . . . . . . . . . . . . • . .  44H.503 
Center seal and by-pass valve. W. Crighton . . . . . . . . 44&,W4 
Change maker an d  automatic register. B. J. Tay-

Ivr . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.278 
Check. com bination. C. Zal l ud . . . . . . . . . . . . . . .  . . . . .  448.2!l0 
Ch eeses. perforatmg Roquefort or other, I�. Rigal 448.371 
Churn. J . �'- Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4!S.491 
Churn. working body. Brisbin & Copper . . . . . . .  448,205 
Cigar cUttlll" a n d  branding machine. S. Z.  Phin-

ney . . . . .  . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  . . . . .  44S.;102 
Cigars, i m plement for testinll I.he burning- Q u a l i-

ties of, G Balbin . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  448. 191 
Cistern cleaner. A. B. Hi l l .  . . . . . . . . . . . . . . . . . . . . . . . . .  448.:-140 
f:iarn ping tools. Jaw fol'. G. W. M i l l er . . . . . . . . . . . . . . .  44S.451 
Clasp. See Pen c i l  c lasp. Suspender clasp. 
Cleaner. See Cistern c l eaner. 
Clock. electric alarm. E. M .  Ellerton . . . . . . . . . . . . . . . .  448.325 
Clock. i l l u minated. A. A. D ubois . . . . . . . . . . . . . . . . . .  448.510 
ClockR, circuit closer tor, H. A. Cha�e . . . .  . . . . . .  448,2�4 
Cloth shrinkinl1 ap paratus. C. W. Schaefer . . . . . . . . .  448.459 
Clothes drier. J .  F. Wyllkoop . . . . . . . . . . . . . . . . . . . . . . . . 448.289 
Clothes l i n p.  b u p porUng post. exten sible,  J. K rem. 448.582 
Coat and hat hooks. man ufacture of, C. G lover .. . .  448.224 
Cofi·ee cabinet. W. F. McLaughl i n  . . . . . . . . . . . . . . . . . . . 44S.453 
Collar. am mal. G. R. Sa"elsdorlf . . . . . . . . . . . . . . . . . . .  44S.546 
Collar stuffinf,! machine. J. S. Schram . . . . . . . . . . . . . . . 4.48.268 
Commutator brush, K. t�. Frietsch . . . . . . . . . . . . . . . . . .  4.48,331 
Commutator truer, D. McGenn iss . . . . . . . . . . . . . . . . . . 4-48.fl40 
Composition of matter. C. Straub . . . . . . . . . . . . . . . . . . 448.4H3 
Condenser, surface, IJ. Horner . . ...... . . . . . . . . . . . . . . . . . 448,521 
Cooler. See Liquid cooler. 
Copy holder. M. R. Salter . . . . . . . . . . . . . . . . . . . . . . . . . .  448.457 
Copying devi ce, W. E. A. I nnes . . . . . . . . . . . . . . . .. . . . .  4!8,346 
Corn cob swoking =pipes, making-, H. Lam parter, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44R.572 
Corn cutter. green. S. D. \V artleld . . . . . . . . . . . . . . . . .  448,389 
Coupl ing. See Car cou plinll.  T h i l l  couplinll. 
Cover. kettle. and plate handler. E.  S. Lafayette .. 448.243 
Cue tip fastener. II. M .  Crider . . . . . . . . . ... . . . ... .... 4.JR.474 
Culf holder. A. A. Meh alfey . . . . . . . . . . . . . . . . . . . . . . . . . 448.oH2 
C u l t ivator. J .  W. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4"'8.:::23 en p. See G rease cu p. 
Curtai n hol der. w i ndow. L. N. \Vest . . . . . . . . . . . . . . . . 4",S.5ti5 
Cutter. See B o l t  cutter. Corn cutter. 
Cutter head, C. R. Pelltteld . . . . . . . . . . . . . . . . . . . . . . . .  :U8,2f>4 Derrick. A .  Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 18.321 
nige�ting apparatus. G. K affenberger. . . . . . . . . . . .  448,581 
Digger. See Potato d ie-ger. 
Door closer. gravitating. J. N. Stong . . . . . . . . . . . . . . . .  448.556 
Door or gate. metnl. A. Batai l l e  . . . . . . . . . . . . . . . . . . . . . 448,;')1 4  
D o o r  t rack. sliding. O. P. H i x  . . . . . . . . . . . . . . . . . . . . . . . .  44l:!,2:-15 
Draught equalizer. S. G raham . . . . . . . . . . . . . . . . . . . . . .  448."'83 
Oraw bars. m a n u facture of. J .• U reen . . . . . . . . . . . . . . .  44R,612 
Draw shave. W .  B. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448,404 
Drier. See Clothes drier. 
D r i l l .  See Seed dr i l l . 
Dropper. See MediCine dropper. 
Eccentric rods, disconnecting device for. E. 

Rey nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  448.259 
Egg crate. 'rilley & Calvert . . . . . . . . . . . . . . . . . . . . . . . . . . 448,2�1 
Electric cable, W. A. Conner . . . . . . . . . . . . . . . . . . . . . . . 44ti,fi04 
IClectric cablt?l su pport. H. B. Nichols . . . . . . . . . . . . . . 448.359 
ElectriC generators. driving mechanism for d yna-

mo. S. H . Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.303 
ElectriC 1 i g htin� system. E. Thomson . . . . . . . . . . . . . . 4.t8,2'W 
ElectriC m eter. E. 'rhoruson . . . . . . . . . . . . . . . . . . . . . . . . . 448.280 
E l ectric s w itch, E. H. Johnson . . . . . . . . . . . . . . . . . . . . .  44R.4-:H 
El ectric switch, H. D. Pratt . . . . . . . . . . . . . . . . . . . . . . . . 448.005 
Electric wire support. C. A. Lieb . . . . . . . . . . . . . . . . . . .  44-"'.246 
ElectriC wire support and cut-out . E. H. Whitney. 448,4GB 
bl lectrical energy. melhod of and appa ratus for 

""developing- motion fro m .  R. Elckemeyer . . . . . . .  448,326 
Electricall y  reproducing irrellular or u n d ulating 

surfaces, process of and apparatus for, N .  S. 
A mstutz . . . .  . . . . .  . .  . .  . . .  . .  . . .  . .  . . .  . .  . . .  . .  . .  . . .. .  . .  448.!04 

F.lectro-magnetic motor. le. D. Chaplin . . . . . . . . . . . . 44R.tiOS 
Elevator guard. A. E l l iott . . . . . . . . . . . . . . . . . . . . . . . . . . 448.t.i05 
Embossing deSigns on wood, machine for. F. H. 

Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,485 
ErubossinJ! ornam ental designs on wood or other 

material. machine for. 14'. H .  H awkins . . . . . . . . . .  448.486 
End "ate. J. M c �'arland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.�19 
Engine. See Carding enf,!ine. Gas engine. Gas 

or gasoline engine. Rotary engine. Steam 
engine. V apor e n g I n e. 

E n v e lope ruakin/:! machIne . Ii\ T. Nicholson . . . . .. . . 4!8.250 
Evaporating sea ur other water, apparatus for, 

D. A. Quig"in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 448.542 
ExerCising apparat us, If. M edart . . . . . . . . . . . . . . . . . . . . 448.:l5:{ 
Exercising machine. A. I.  Thayer . . . . . . . . . . . . . . . . . . .  448.305 
(fabric. See Wire fabric. 
Ii'eeder, automati c animal, L. Person . . . . . . . . . . . . . .  448,256 
�'cnce. W .  P. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.45.1 
Fence, N. Rice . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  41l:!.545 
}1"'ence mactine. Burk holder & Clark . . . . . . . . . . . . . . . . 448.tiOI 
H'ence mach ine, hand . M. }1'. Con nett. J r  . . . . . . . . . . . . 448,410 
�'ence wren c h .  C. H. Van E p ps . . . . . . . . . . . . . . . . . . . . . .  44S.564 
}1"'erti l izer. n itroger..ous , .J . Van Ru ymbeke . . . . . . . . . 4�B,:187 
�·i1e. b i l l .  W. D. House . . .... . . . . . . . . . . . . . . . . . . . . . . .. . .  44S.2l7 
}1'ile for toilet use. nail ,  I. Cassiday . . . . . . . . . . . . . . . .  44M.409 
}1'inger ring. C. G os l ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.710 
J;"'ire escape. A. G. Gordon . . . . . . . . . . . . . . . . . . . . . . . . .. . . 448,227 FIOllr bolt and dresser. �'. P. Trautwein . . . . . . . . . . . .  448.283 
Jflour bolting apparatus. V. Monnier . . . . . . . . . . . . . . . 448,5:)8 
Frame. See Mattress frame. Tedder .. frame. 

W indow trame. 
Fuel burn er. liquid, M. H. Brooksban k . . . .  . . . . . . .  448,407 
�'ullin" mach i ne . J. W. M i l l et . . . . . . . . . . .. 448.5:l5 t.o HS.5:l7 
Gauge. See Horseshoe gauge. Leather 80rting 

gauge. Pressure gauge-. 
Galvanized waste, utilizing, R. J.  Brice . . . . . . . . . .  44B,600 
G u.mes of s k i l l .  device for playi ng, E. H. Richards 44S.5i4 
Garment Su pp0l'ter. A .  A. II; G. L. Gillett . . . . . . . . . . 4J8.223 
G as engine. B. C. V a n d n zen . . . . . . . . . . . . . . . . . . .. . . . . 448 •• 191 
Gas or Ilasol i n e  engi n e .  B. C. Vanduzen . . . . . . . . . . . .  4�8.as6 
Gate. See F:nd gate. S l iding gate. 
(late. P.  Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.402 
G r N i n  meter. automatic. W. A. J ohnson . . . . . . . . . . . .  44S.2;{8 
G reaE'e cup. E. H. Benn ers . . . . . . . . . . . . . . . . . . . . . . . . . . 448.471 
G ri n d i ng machine. top roll. J. F. Nichols . . . . . .... . .  44B.3lJO 
G rinding machi nes. feed mecbanism for kn Ife. C. �. H n dson . . . . .  . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . .  448.til6 
Guard.  �ee Cat guard. El evator guard. 
Ham mock hol der. J. I .  McCarthy . . . . . .  " . . . . . . . . .. . .  448.584 
Handle. See Lock and latch handle. 
" andle. L. M. Devore . . . .. .. . . . . . . . ... . ... . . . . . . . . . . .  448.477 
Hanger. See Pipe hanK"er. 
HarnAss. B.  R. Bower. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  44R.292 Harrow. J. W. Day . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . 448.506 
Harrow, G. H. Macke y . . . . . . .  . .  ... . . . . . . . . . . . . . . . . . .  «-�.4.t6 
Harrow, disk. G .  Wilkenin� . . . . . . . . . . . . . . . . . . . . . . . . . .  448.H!-!t-i 
I l arrow leveling attach ment, [�. D. Corser . . . . • . . • .  448.f()2 
Harvester and hu&ker. corn, J. P. Dunn . . . . . . . . .. . . 448.4 1 7  
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Head coverin",s, note plate for. H. Schneider .. . . . . 448,266 
Heater. See Hot water heater. Sand and gravel 

heater. 
Heatin'!' by Ilatl or combustible vapor, device for, A. Seiille-GouJon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  448.460 

203 
Hed"e. I.  L. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448 .• 27 
Heel trimmin� machine. H.  W. W inter . . . . . . . . . . . . 44F-.310 
H e m p  brake. A. A ngell . . . . . . . . . . . . . . . . . . . . . . .  " . " .  448.49;1 
Hinge,';G. It. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.301 
Hinge. gate. �-'. H.uge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.4f>6 
Hin�e. s pring. G . W. Warner . . . . . . . . . . . . . . . . . . . . . . . .  4�8.S9'J 
HOlst and conveying machinery, combined. G .  H. 

H u lett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.2\l7 
Holder. See Copy holder. Culf holder. Curtain 

holder. Hammock holder. Sash holder. Sew­
iUJl machine attachment holder. Soap 
holder. 

H ook. Soe Key hook. W h iftletree hook. 
H orse blanket. H. W. Sisson . . . . . . . . . . . . . . . . . . . . . . . .  448.376 
Horse detacher. D. If. Sloan . . . . . . . . . . . . . . . . . . . . . . .  448,272 
Horse hitchin/l dev ice, C. See . . . . . . . . . . . . . . . . . . . . . • . .  448.270 
Horses, device fur controlling, E. J. Fraser . . . . . . . . 448.830 
Horseshoe gauge, \V. C. Price . . . . . . . . . . . . . . . . . . . . . . . 4�8.;i6t) 

�����M��;:ia�:Vigl�;g� ai��ct;;�:. :rig�ri��l�l: " ii: 448.312 

Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  4-4R.458 
Hot water heater, .1. B.  \VatRon . . . . . . . . . . . . . . . . . . .  448.;��n 
Ice cream freezer. W. J. S hepard . . . . . . . . . . . . . . . . . . . .  4-l8.375 
Incu bators. egg tray for. W. H. Sull ivan . . . . . . . . . . .  4-1.8,558 
Indicator. See BEuber's indicator. Street and 

station i n dicator. 
Ink weH, J. G .  G arretson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.4�3 
Injector. W. R. Park . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . .  44�.488 
Insu lator. G . K .  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.395 
Iodine by electro l y sis. maklllg. Parker & Robin-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44S.511 
Iron. See Sad i ron. 
J aCk. See Lnstinl1 jack. 
J o i nt. See Rail way jOint. 
J ournal bearinl1, B.  Beaupre . . . . . . . . . . . . . . . . . . . . . . . 448.196 
.J ournal boxes. dUl'lt and lubrlcant guard for. W. 

O .  D u n bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.211 
Key hook, R. Spierlinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4M:!,381 
K i l n .  See Brick k i l n .  
K itchen cabin et. H .  C. A rmstron� e t  a l  . . . . . . . • . . . .  UH.494 
(, n i t t i n J!  machine.  Circular, H. J. G riswold . . . . . . .  448.387 
K n o b .  door. K.  B. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.t ... . 4M 
Ladder and chair. ('om b i lled st e p. K. P. Rawson . .  448.:*>7 
Lamp. el ectriC arc. J .  W. Kaston . . . . . . . . . . . . . . . . . . 448,418 l .. a m p. electric arc. K. ({ u rmayer . . . . . . . . . . . . . •. . .  4!8,351 
I .amp for effecting the il:mition of vapor in gas or 

other motors. E. Capitaine . . . . . . . . . . . . . . . . . . . • . .  4�8.'29a 
Lamp, street, A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:48,53� 
Lamps. etc .• spring motor for mechanical, J. 

Carnic he! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.208 
Lasting jack. H. C. Nash . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 448.2\19 
Latch. L. R. l .. ecpl i ier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44R.� 
Lawn sprinkler. D. A. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . .  0148,522 
Lead, t reating wh ite. E. V. Gardner . . . . . . . . . . . . . . . . 448.516 
Leather, antiseptic composition for treating, J. 

Engelke . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . .. . .  4t8.420 
I�eather sorti n l1 gaue-e. J. E. Plummer . . . . . . . . . . . . . . 448.586 
Leather worki ng- mach i n e. G afney & Dawson . . . . . 448 422 
Letter box. house door, W. Bussard . . . . . . . . . . . . . . . .  448,500 
Lifter. See Lo� h fter. 
Liquid cooler. P. J. S lavin . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.D5� 
Lock. See N u t  lock. 
LOCk. W. H. Taylor (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.152 
Lock and latch handle.  N. G. Sorensen . . . . . . . . . . . . . 44S,:ml 
Loco motive, electriC, C. J. Van Depoele . . . . . . . . . . . 44S.5ti2 
Log l i fter and turner. F. Simonson . . . . . . . .  44.8.591 to 44�.593 
Log- l i fting and turninll machine, .. �. Simonson . . . . 448.588 
Log l oader and turner. (1\ Simoneon . . . . . . . . . . . . . . . . 4.t8.5�U 
Loom. Bowker II; W illiams . . . . . . . . . . . . . . . . . . . . . . . .  418.2O'! 
Loom let-off and take-up mechanism, J. W. 

Eisen hart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44R,B27 
Loom shuttle tension device. J. Cuth bertson . . . . . . 448.47;'; I .. ooms. picker stick check for, H. A. Will iams . . . . . 448.009 
Luoms, race board and rest board for, W. E. 

Sharple8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.a74 
M arking folded woven goods with trade warks. 

etc., machin e  for, J. Duxbury . . . . . . . . . . . . . . . . . . 44f'.212 
:\tIatch boxes, mach i n e  for fi l l ine-.  F. Lund/lren . . . .  448.445 
Matrix making machines, escapement device for. C. L. Redfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.587 
M att ress frame and bedstead. Chorlton & Scott . . .  4",8.20'J 
M easure, l um ber. 1£. N. Barber . . . . . . . . . . . . . . . . . . .  .u .... 291 
Measuring m a ch i ne. cloth. J. Reading . . . . . . . . .. . . . . 448,il6R :\1 eat tenderer. 'V. P. G inter . . . . . . . . . . . . . . . . . . . . . . . .  448.482 
M echanical movement. W. C. Eich . . . . . . . . . . . . .. . . . . 44S.511 
Medicine drop per. 1:1". B. Spooner . . . . . . . . . . . . . . . . . . . . 4j8,55b 
Meter. See I£l ectric meter. G rain meLer. 
M i l l .  See Boring and turninll m i l l .  Paint mill.  
Mouldine- machine. H .  Tabor . . . . . . . . . . . . . . . . . . . . . . . .  4(8,596 
MotuI'. See Electro-magnetic motor. Railway 

m otor. 
M otIve power, obtaining. G. J. Altham . . . . . . . . . . . . .  448,b'21 
Mowers. grasl'l carrying attachment for lawn. K rause & ( H en n o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.440 
Muci lage scraper. Ii\ T. A i k i n s  . . . . . . . . . . . . . . . . . . . . . . 448.492 
M u sic l eaf turner. B. S c h neider . . . . . . . . . . . . . . . . . . . . .  44B.2fi5 
M usical i n stru ment • •  J. Fai rman . . . . . . . . . . . . . . . . . . . . .  448,:H7 
Musical Instrument!:!. t u ning sl ide for, F'. O. WelL-

come . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.:J07 
Nail  mach ine.  wire, J. Von Serkey . . . . . . . . . . . . . . . . . .  44S.620 
Nail mach ine, O. W. Packer . . . . . . . . . . . . . . . . . . . . . . . . . 448.585 
Necktie. G .  W. Loud . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  448.4H 
Nut lOCk.  �'. L. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.400 
Nut lock,  F. F. Unckrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.885 
Ordnance. breec h - l oading, S. Seabury . . . . . . . . . . . . . .  448�69 
Ore se parator. A. C l ement-Conti . . . . . . . . . . . . . . . . . . . .  448.819 Organ . A .  H. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.503 
Package carrier, S.  R. Dummer . . . . . . . . . . . . . . . . . . . . . 44R.:c!l0 
Paint m i l l ,  I I .  G oosen et al. . . . . . . . . . . . . . . . . . . . . . . . . . 448,226 
Painting in oil colors. C. C. Schn itger . . . . . . . . . . . . . .  448,267 
Pan. See Bake pan. Baking pan. 
Pantry. portable, R. Sabin . . . . . . . . . . . . . . . . . . . . . . . . . «8.�72 
Paper art icles. apparatus tor delivering .• J. W est. 44S,285 
Papermaking machine. Latimer & lfletcher . . . . .. . . 4�,441 
Pen, drawinJ!. G. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44R .450 
Pen. fou ntai n .  J. Oli phant . . . . . . . . . . . . . . . . . . . . . . . . . .  448 360 
Pen c i l  clasp. C. O. Biederman . . . . . . . . . . . . . . . . . . . . . . .  448,405 
Petroleum. p roces� of and apparatus for refinin2 

and purifying.  H. �'rasch . . . . . . . . . . . . . . . . . . . . . .  44S.4go 
Photographic copying a p paratus, S. C. Madsen . . . . 448.447 
Photographic tUm. V. Planchon . . . . . . . . . . . . . . . . . . . .  4�.Jt.i4 
Photographic [ plate washing apparatus. 1.\ W. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44".$:< 
Pianotorte m uffling attach ment. H. Mallebre . . . . . . 448.4�8  
Pianoforte pedal  action.  C. L. W eser . . . . . . . . . . . . . . . 4-'8.WB 
P i l l  box. sinJ!le delivery. F. K och . . . . . . . . . . . . . . . . . . .  448.;)50 
P i n .  See Roll ing- p i n .  
Pipe hanger. F.  (J . II; G .  L. Scott . . . . . . . . . . . . . . . . . . . . 448.050 
Pipe wren ch,  C. F. 'Vest . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  44S.fil9 
Planing machine. J. R. T h o mas . . . . . . . . . . . . . . . . . . . . . 448.a84 
Plow9 combination,  W. H. Dav i s . . . . . . . . . . .  . .  . . . .  «8.414 
Post. See Clothel'l l i n e  supporting post. 
Pustal .  sealed reply. }i�. A. Dubey . . . . . . . . . . . . . . . . . . . 448.478 
Potato dig�er. Ii". L. Sen our . . . . . . . . . . . . . . . . . . . . . 448,551 
Potato �eparatin" and assorting machine, H. M .  

Kei t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44S.43t 
Power. See M oti ve power. 
Power transmitting device. T. Scheffler . . . . . . . . . . . . 448.5i5 
Pressure gaUlle, J. P. Marsh . . . . . . . . . . . . . . . . . . . . . . . . 448.449 
Pressure re!lu l ator, N. C. Locke . . . . . . . . . . . . . . . . . . . . . 44B.44-'i 
P ri n t i n g  dev ice, J .  S. Fo ley . . . . . . . . . . . . . . . . . . . . . . . .  448,219 
Printing devi�e. hand.  1'. G. Saxton . . . . . . . . . . . . . . . 448,:!64 
Prot ector. See Bank protector. Trousers pro ... 

tector. 
Pruning i m pl e m ent, Perry & Dixon . . . . . . . . . . . . . . . .  4�8.::Hi3 
Pum p. A. H. ':rHus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448;�82 
Pump. d u plex stearn ,  C. M. Miller . . . . . .  : . . . . . . . . . . .  44�.;-i5t; 
Pump. rotary. E. H . G o l l i n/ls. 

448.334 to 448.�36. 448.51S. 448.008. 448.H09 
Pumpmg mech anism for oil  wel ls,  T. G. Laney . . .  4.tR.573 
Punchinf,! machine.  D. K en n ed y  . . . . . . . . . . . . . . . . . . . . 448 525 
�u rjtier and separator. J. H igg inbottom . . . . . . . . . . .  448.520 
Puzzle. T. E. A rmistead . . . . . . . . . . . . . . . . . . .  . . . . . . . 4-1R,:W7 
QUilt ing mach ine, F. L. Palmer . . . . . . . . . . . . . . . . . . 448,2f:3 
RaCk. See Book rack. Sewing m b.chine spoul 

rack. 
Rail brake. W. H .  Elmond . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.419 
Railwav. electric. J .  B. Entz . . . . . . . . . . . . . . . . . . . . . . 4&8.32B 
Rai l w a y .  elect ric. R. ;\1 . H u n ter . . . . . . . . . . . . . .448.52a. 448Ji18 
Rai l w a y .  el evated. M. J acobs . . . . . . . . . . . . . . . . . . . . .. . .  448.:171 
Railway joint . A. Preiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4","'.2.''>7 
Railway motor. e l ectric. C. J. Van Depoele . . . . . . . . 448';.61 
Rail way s}'stem, el ectric. C:. J. Van Depoele .. . . . . .  44R.563 
Rai lway trai ns. tail l ight for. A. W. Berne . . . . . . . . .  44S.:.n5 
Railway work. motor suspension for. IiJ. W. Rice, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.260 
Rai lways. u n d ergro u n d  cond uit for electric, R. A. 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 448.461 
Rake. See Hay rake. 
Recorder. See Ca�h recorder. Time reco!'der. 
Register. See Cash register. 
Regu lator. See Pressure regulator. Tempera-

t u re regu l a l or. Windmi l l  regulator. 
Resistance board . segmental, Hand & Sells . . . . . . . 4J8,H38 
B.iuu-. See fl i nger ring. 
Rol l ing pin.  C. Deiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,476 
Rull i n J!  pin and cake cutter, combined. Ba] dwin & 

�ti m r �on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  448.:·nl 
Hoof. R. P. & E. D. Bronner . . . . . . . . . . . . . . . . . . . . . . . . . 448.244 
Roof. O. Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.52il 
Roofing, etc .• waterproof a n d  fireproof material 

for. A. Blank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44S.4P5 
Rotary engine, M. P. Elgen . . . . . . . . . . . . . . . . . . . . . . . . . .  4:48.2].1 
Rotary engine. E. H. G o l l i ngs . . . . . . . . . . . . . . . . . . . . .. . .  448,607 
Roundabo ut. G . Kay et al . . . . . . . . . . . . . . . . . . . . . . . . . 44S.241 
Rubber. hand, H. Belltelspacher . . . . . . . . . . . . . . . . . . . .  448.197 
Sad i ron,  eleCtriC. ('.  E. Carpenter . . . . . . . . . . . . . . . .  448.817 
�and and gravel heater. H:. H. Callaway . . . . . . . . . . . .  448,408 R".h holder. J. M. Brohard . . . . . . . . . . . . . . . . . .  " " ' "  448.498 
Rash h o l d er. \V. M. H azel . . . . . . . . . . . . . . . . . . . . . . . . . .  448,:iS9 
RaRh .  wmdow.  Mesker & A rbejlust . . . . . . . . . . . . . . . .  448 •. � 
Satchel harness. te l esco pic. It'!. \V. Gilman . . . . . . . . . 448.426 
San �ltge. prepatlng, H. Hirschauer . . . . . . . . . . . . . . . . 4'�,S.u 
�::��I�:�hl��kb� )�·n::lta������! ·E:F. Ba��e's 

4��� 
SCN l e  beam. S. I{ ethledge . . . . . . . . . . . . . . . . . . . ' . . . . . . .  448.437 
Scale, coin-controlled weighing, J. M. S. Blauvelt 448.?llO �cRle. gram. A. W. Putts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.11ti 
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�calesl corner stand for weighing, Ha O. Hem . . . . .  448,611> 
ScooP. Wel l. & Vowles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.393 
Scraper. road, W. H. Crittenden . . . . . . . . . . . . . . . . . .  . ,  448.412 
Scraping and grHding machine, J. W. Denton • . . . . .  448,415 
Screen. See Window screen. 
Screen. J .  J. Rieder . . . . . . . . • • . • • • .  • • • • • • . • • . • . . . . • • .  4�8,370 
Screw. felly. H. K. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.347 
Seat. See Car seat. 
"eed drill. J. M. Kinl! . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.349 
SepRrator. See Ore separator. 
Separator, J. H. Risaner . . . . • • . . • • . . . • . • . . . • • • . • • . . . .  '4-S,WS 
=r;eparatuf. W. T •• Card . . . . . . . . . 0 • • • • • •  0 . . • • • •  0 • • •  448.472 
�eparator, �'. H. Wheelan . , . . . . . . . . . . . • . . . . . . . . •. . .  44S,394 
�ewing machine attachment holder. Goodrich & 

Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.22:) 
Sewing machine. buttonb ')ie. H J .  Wil l iams • . . . . .  448.31}1 
Sewin� machine spool rack, C. H. J.Jewy . . . . . . . . . • . . 448.52R 
SewinJl :;tand. M. l£. Harri.8 . . . . . . . . . . . . . . . . . . . . . . . . 44S.484 
Shaft, vehicle. R. Gracey . . . . . . . . . . . . . . . . . . . . . . . . .  448.611 
Shears. See Sheep shears. 
Shears. H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.1112 
Sheep shears . •  1. \V. Strother . . . . . . . . . . . . . . . . . . . . . .  448,.)51 
Sheep shears, horse cltppers. and similar instru-

ments. holder for cutters and combs for. 14'. Y. 
Wolseley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.�80 

Sheet metal edgin,lZ machine. J. R. Spangler. . . . . .  448.380 
Shin"les, coating. N. B. Holway . . . . . . . . . . . . . . . . . . . . .  44S.;W:l 
Shoe tip. H. \V. Merri lL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-i�,247 
Shoes. making. G. l!" Brott . . . . . . . . . . . . . . . . . . . . . . . . . .  448.206 
Sickle grinder, G. J. Chne . . . . . . . . . . . . . . . . . . . . . . . . . .  448,473 
Signal box. J .  C. Wilson . . . . . . . . . . . . . . . . . . . .448.398 to 448,400 
Slau.llhterinll apparatus, T. H. Curtis . . . . . . . . . . . . .  448.413 
Slei.llh runner. attachable. Hobbs & Wentworth . .  448.4:-10 
Slidinll gate, J. M. Vanover . . . . . . . . . . . . . . . . . . . . . . .  448,466 
Smoke consumer, L()wdon & Dixon . . . . . . . . . . . . . . . . .  448,580 
Soap holder and distributer. 1 1 .  �"'. Stowell . . . . . . . . .  448:.!75 
Soldering machine. can, J .  S. Hull . . . . . . . . . . . . . . . . .  448.3-15 
Sole channeling machine, M. L. I< eitb. . . . . . . . . . . . . . .  448.4:16 
Sole tltting machine, M. L. Keith . . . . . . . . . . . . .  ,. 44S.43.J 
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Spark arreHter, G. F. Evans . . . . . . . . . . . . . . . . . . . . . . . . .  44t1.2W 
Spectacle or eyellJass shade, J .  �". StranJZe . . . . . . . . 4'8,276 
Spinn ing machine spiodle drlVing mechanism, C. 

W.  J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448.23� 
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Spring. See Bolster spring. Vehicle sprmg. 
Sprinll holdinl! bracket. C. Kade . . . . . . . . . . . . . . . . . . . . 448.240 
Sprinkler. See Lawn sprinkler. 
Stalks. mach ine for breaking. A. A. Guichard . . . . .  448.280 
Stamp. hand. J .  T. Fox . . .  . . . . .  . . . . . . . . . . . . . . . . . .  448.006 
Stand. See Sewing stand. 
Stearn engine. duplex. E. Hi l l . . . . . . . . . . . . . . . . . . . . . . .  44R.429 
Steel . treating. \V. B. Middleton . . . . . . . . . . . . . . . . . . . . 448,5iU 
Steering apparatus. \V .  Rymer . . . . . . . . . . . . . . . . . . . . .  4.tS.2n3 
Step. S. P. Wil l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448.5;;0 
Stone or cement, artificial, L. Enricht . . . .  448.512 to 448.514 
Stop motion for mach ines. I.  S. f'rah�· . . . . . • • . . . . . • . 44R.m8 
Stopping apparatus. �'. Simonson . . . . . . . . . . . . . . . . . .  448.58\) 
Stove. f!a�. C. H. I:JJvans . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44S.579 
Stoves. oil feed ing device for vapor, C. M. HoI ... 

J in�sworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,236 
Street and station indicator, electrical, }I". II. 

Soden . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  448.:l78 
�upporter. See Garment supporter. 
Suspender clasp. C. R. Harris . . . . . . . . . . . . . . . . . . . . . . .  4t8,51!J 
Switch. See Car switch. Elemric switch. 
Tet1der frame and rake head, W. H. Hall . . . . . . . . . .  44H.2:�2 
Telephone. S. D. �·ield . . . . . . . . . . . . . . . . . . . . . . .. . . 448.329 
l.'emperature re.e-ulator. electriC. J. V. Stout . . . . . .  448.274 
']' h i J I  couplinjil, \V. IJ. Bryan . . . . . .  " . . . . . . . . . . . . . . . .  ",",S.49�l 
Thi l l  eoupl in!!. 1'. Watts . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  44R.281 
Thrashers, chaff Reparator for. G. E. Minges . . . . . . . 44S.35i 
Threshold. A. Bus8ert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448,501 
Tie. See Hali! tie. 
Time re('order. �'. }�. Tyn� . . . . . . . . . . . . . . . . . . . . . . . . . . .  44S.5fiO 
Tobacco. curing, W. H. Snow . . . . . . . . . . . . . . . . . . . . . . . .  44S.;)95 
Tongue Bu pport, Jordan & Cook . . . . . . . . . . . . . . . . . . . .  44S,4.i3 
'1'oy. C. S. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44S,53U 
Transportation �ystem. electriC. \Vheeler & Brad-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4<18,5\18 
'.rrap. See An ima) trap. 
Trousers protector, tl\ B. Ashford . . . . . . . . . . . . . . . .  44t'S.599 
Truck, electriC motor. If. O. Blackwell . . . . . . . . . . . . . 448.199 
Trunk and bed. combined. G. W. Snaman, Jr . . . . . .  44S.554 
Typewriting machine, C. K.  �t erritt . . . . . . . . . . . . . . . .  44R.2-t8 
Typewriting machine. C. A. Pennint!ton . . . . . . • . . . 448.2.")5 
Typewriting- machine, electriC, E. J. Si1kman . . . . . . 448,271 
Typewritinil machines. paper carryinu attach-

ment. for, \V. B. \Vright . . . . . . . . . . . . . . . . . . . . . . . . .  448.2SS 
Umbrella and cane. combined, A. L. Brice . • • • • . . . .  4'8,203 
Valve, electrical ly controlled. J.  V. Stout . . . . . . . . . .  448.2m 
Valves. device for settinll enlltne, 11"'. W. WIlliams 4"'!,4t() 
�:C��I:���i���G�i£�Wa,;
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morid::::::::::::::::.�: : : ·  !!�:��� \T eloci pede. H. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44H.204 

VelOCipede. W. J;:. l I urrell . . . . . . . . . . . . . . . . . . . . . . . . . . .  4j8.� 
Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "48,442 
V iolin attac-hrnent, le. Grill . . . . . . . . . . . . . . . . . . . . . . . . . .  448,22�l 
Vise. hand. G. W. � i l ler. . . .  . .  . . . . . . . . . . . . . . . . . . . . 448.452 
Wash boiler. Detrich & \Valker . . . . . . . . . . . . . . . . . . . . . 448,507 
�::�i�� ��h?��.
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Wl\shinl! mach ine . .  J .  H. Slack . . . . . . . . . . . . . . . . . . . . . . 448.377 
Watch, 8tOp. C. Sch latt.er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  448,549 
Water puritler, V. :\1. Dorsey . . . . . . . . . . . . . . . . . . . .  448,416 
Wat.ering hOll!ol, apparatus for. G. Ii'. Ruunels . . . . . .  448.262 
Wheel wrench. L. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 448,558 
Whimetree hOOk . 8. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  448.1�� 
Windmil l .  E. L. Kene-yer . . . . . . . . . . . . . . . . . . . . . . . . . .  448.:� 
Windmi l l  regulator. \V. L. Matthews . . . . . . . . . . . . . . . 44H.531 
Window frame, Mesker & Arbegust . . . . . . . . . . . . • • . • •  44B.R.m 
\V indow 8creen . 11'. Walker . . . . .  . . . . .  . . . . . . . . . . . .  448.467 
Wire drawing machine. G. ��. Evans . . . . . . . .  448,214, 448,215 
'Vire fabriC for matlS. A. M. Reeves . . . . . . . . . . . . . . . .  448.489 
Wire. making plated. C. R. Smith . . . . . . . . . . . . . . . . . .  448.5!-l4 
Woodworkel', variety, H. J. Colburn . . . . . . . . . . . . . .  44S,�20 
\Voodworking machine. G. W. Walton . . . . . . . . • . . . .  448.38.� 
\Vorsted and woolen fabrics. etc., machinery for 

finbhing, I''-irk & Lee . . . . . .  . . . . . . . . . . . . . . . . . . . .  448. !: ;�1 
\\' ren eh. See Ifence wrench. Pipe wrench. 

Wheel wrench. 
Yarn lo\uide and clearer, .J . M .  Curtice . . . . . . . . . . . . . .  448.'2Hti 
\' t lke ,  neCk, L. M. Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . 448.2K> 

DESIGNS. 

Bot.tle. D. D. Harr . . . . . . . ' . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  20.588 
Breast pump. C. A .  Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.585 
nental cabinet, '!'. J. Col l ins . . . . . . . . . . . . . . . . . . . . . . . . . 2O.58i 

�:J�!�1�f�:t1�)ii��:.:.:.: .. . :.:.:.:.:.:.:.:.:.:.:.:.:: .:.:.:.:.:::.: :: : : :  �:; 
Spoon or fork. E. Schal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.5!" 
ThImble. H. A. Weihruan . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.590 
'J'ype, font of printlDg, W. W. Jackson . . . . . . . . . . . . . . 2U,5S9 

TRAD E MARKS. 
Butter and butterine. Armour Packing Co • • • . • . . . . .  19. 1 74 
Champagnes. J;:. Irr�y & Co . . . . . . . . . . . . . . . . . . . . . . . . .  J�.I83 
Co1fee. Mocha. J ava, and Rio. Woolson Spice Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111. 177 
Combs, ll'. A. Maurey-Deschamps . . . . . . . . . . . . . . . . . . . IH. l80 
Combs, tOilet, Ii'. A .  Maurey-Deschamps . . . . . . . . . • .  19.181 
Kmbroc>ation for rheumatism, neuralgia. and simi-

lar ailments, E. \Vunsch . . . . . . . . . . . . . . . . . . . . . . . . .  19.100 
Hftir tonic, E. J .  Hickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.l95 
Hair toniC. \V. P. T. Ragio. . . .  . . . . . . . . . . . . . . . . . . .  19.1�7 
Journal compounds and lubricating Olls and 

I{rease, C. H.  Moore & Co . . . . . . . . . . . . . . . . . .. . . . .  19.184 
Knit shirts and drawers, Union SpeCial Sewing 

Machine .Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ifl, 176 
Match�s. safety. Bryant. & May . . . . . . . . . . . . . . . . . . . . . . 1n,178 
M�tches. wax. Bry�tnt & May . . . . . . . . . . . . . . . . . . . . . . .  m,l79 
Needles. sewing. H. Printz & Co . . . . . . . . . . . . . . . . . . . . . 1H.lWi 
Paper bags, Union Bag and Paper Company . . . . . • • •  19,1�2 
Perfumery and toi let boap, Majestic Perfume Co . .  1!J.1oo 
8hlrts, col lars. and cuffs, men's, G. D. Eig-hmie. . .  ] 9.182 
Soap. laundry, Procter & Gamble . . . . . . . . . . . . . .  11).188. 1!�.18!) 
Soap, perfum,ery. powder, and hair restoratives. 

toilet. 1,. Ii'. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.187 
Stearn and hot water heaters and furnaces. Supe-

rior I-furnace Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�,198 
']lennis rackets. Wright & Ditson . . . . . . . . . . . . . . . . . . 19,18ti '1' 111 plates. Webb. Shakspeare & Wil liams . . . . . . . . . 19,1Y3 
'l'in plates, terne plate�. and black plates of 

Si.emens steel , A. Bal�win & Company . . . . . . . . . . 19,175 
Varmshes. japans, OIl fill lSh, and bronzing liquid. :\1 ayer & Loewenstein . . . .  . . . . . . . . . . . . . . . . . . . .  • . •  19.185 
Waterproof fabricb and garments. Porous Water-
Wir�
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19,191 

cal Supply Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.194 

A prInted copy of the specltlcaUon and drawing 01' 
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r;r 25 cents. In ordering please state the name and num­

ber of the patent desired. and remit to Munn & Co., 3GJ 
Broadway. New York. 

In8ide Pall'''' ench in.ertton - - - .,.:» cents a lIuelt 
Back Paae . .... ch insertion - - - 81.011 n l i n e . 

The above are char/ites per al!3.te l ine-about eight 
words per l ine. This notice shows the width of the line, 
and is s9t i n  agate type. Ef}Jlravings may head adver­
tisements ar. the same rate per a.llate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as 'l'hursday morn .. mil to appear in next issue. 

U SE ADAMANT WAll PLASTER 
It is Hal'd, U e n lllle, a n d  A d­

heHi vee Does not check or cra.ck. 
It i s  impervious to wind. water, 
and d isease germs. It  drieg in a 

, few hours. It can be applied in 
kind of weat.her. It is in J,len ... 
use. I .. icem,es �ranted t'or t.he 

..... ,�ITII'<J· m'.usinl!. and seIJing. 
Address ADAMANT M FG .  CO. 

3 09 E .  H e u esee �t., 
tSyrucuse. N .  

Patent Foot Power 
Complete Outfits. 

Wood or :M etal workers without steam 
power. can successt'ul ly compete with 

�1 ijW'.� 8�AhW'GusWfn.;'h'[n:re;: 
latest and most improved for practical 
shop use. also for Industrial Schools, 
Home Training, etc. Catal\)�ue free. 

Seneca F a l l s  Mfs:. Co. 
695 Water Street. Seneca ralls. N. Y. 
----------_._-_._--

ST EREOTYPING ; THE PLASTER AN D 
Paper Proce:;;ses.-C( )mpo�i t ion and preparation of the 
mould, the best a l l uys of" metal and proper degree of 
heat. t rimming a nd  melld ing the plate, etc. A minute 
description of both proces�e!:1-. with numerous i l lustra­
t ions. A paper of g reat i ll t ere�t to every printer. By 
Thomas Bolas, }i"C.S .. F.I.C.  SC[EN'rI}<'IC A MKRICAN 
SUPPLEMENTS. ,.,. 3 and ,. ,.  4. 10 cents each. 

The Sebastian-May Co. 
I mproved Screw Cutting 1i!=I� 
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Outfit.s. Lathes on trial. Cata­
logues mailed on appJicat ion. 
1 6 1;  to 1 61 H h ;h l an d  Ave., 

!OI D N E Y. O H I O .  ------------------
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ventlOns pm�sessed of uti l ity or novelty. Correspondence 
i nvited. Our sales11H'n cot'pr e1Jerv state and territory in the Union. "I.'he 1,' uscarora Advertising Co •• Coshocton. O. 

�o nQanUfacturer8 
Having Large Facilities. 

The Trustees of the Linotype Co. want to con­
tract for the manufacture of from 500 to 1.000 
Linotype Machines (type-setting and type-casting 
maehines). Only persons with large plants and 
first-class mechamcal force could undertake such 
a work. Some special machinery would be ncces­
sary. As a preliminary to negotiations. the Com­
mittee would like to have the addresses of persons 
or corporations capable of undertaking the work. 
when full details could be furnished. 

'l'he Linotype machine was illustrated and de­
scribed in SCientific American of March 9, 1&l9. 

Address Letters to 
STI LS O N  H U T C H I NS,  

ROOM 89. TRIBUNE BUILDING, 
N EW YORK CITY. 

TO BUSINESS MEN 
The value of the SCI ENTI FIC AMERICAN as an adver .. 

tisinj.! medium cannot be uverestimated. Its circu latIOn 
is many times Ilreater than that of any simi lar journal 
now publ ished. I t  goeR i nto all t.he St.ates and 1.1errito_ 
ries, and is read in all the principal l i braries and reu.din� 
rooms of the world. A business ma.n wants something 
more th�n to see his advertisement. in  a printed news­
paper. He wants Circulat ion . 'I'his he has when he 
advertises in  the SCIENTIFIC A1I1EHICAN. And do not 
let the advertising a�ent. intlnence you to substitute 
some other paper tor the 8CIENTllnc A MERICAN. when 
selectinl! a list of publ ications in WDten yuu deCide It is 
for your in t.erest to advertise. This is frequently done, 
for the reason t fiat t ne a�ent !lets a J8rller eommisslOn 
from the papers haVInIl a smal l  circulatiuD tn",n iR allow ... 
ed on the SCIENTIFIC AMEIUCAN. 

For rat.es Ree t op of fint column of this page, or ad­
dress M U NN & C I I  . . I· u b l h l, ,·rs. :1In Ih· .. ndw .. y. New York. 

OATES ROC K  & O R E  B R E A K E R  
Capacity up to 200 tons per hour. 

Has produced more ballast. road 
metal , ant1 broken more ore than 
al l other Breakers combined. 

Bui lders of High Grade Mining 
M<i.chinery. 

Senrt for ('atalol!u��. 
C A T E S  I R O N  W O R KS, 

� o  (: � o .  C l i n t oll �t • •  ( : hicago 
215 14"rankl in � t  . . Boston, Mass. -------------------------- -- -----

. C �a n R d i n  II l'nrent.8 may now be obtained by the 
In�ent�rs for any of the i nventions named in the fore

.

- I gOlDg hst. prOVided they are Simple. at a cost of $40 
each. If complicated the cost will be a little more. For full instructions sddresM Munn '" Co . •  361 Broadway, New York. Ot..oer forei�n patents may also be obLauu;:u. 

L I S T O F  B OO K S  ELECTRICAL ! 
Our improved A nnunClators and Burglar Alarms Rre 

-ON- the simplef't and lowest priced ou the market. Esti­
mates on al l fine electrical Goods. 

En[inOOrin[ and MOChaniCS �it��/iL�Rl��;;L�4t�o�h�t�a� 9 1  4: 9 2 'V A 'rEB S'.I'R E E'.I', 
P i t tsbu r g h  . ..... . 

Applied Ill echanlcs. A Manua l of. By Will iam 
John Macquorn Ru.nkine. \-V irh n umerous diagrams. 
'rwelfth editioll . thoroughly revised by W .  J . MUJar, C.E. 
London. 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ � . 1I0 

C O Il Hl r u ctive Sr earn En8'i n eel·i llg. A. Descri p­
tive Treatise on. Kmbracmg ��llgine.8, Pumps. and Roil ... 
ers, and their A ccessories and A ppendages. By .J . M. 
�hitham. M.E. ,  C.E. One vol . ,  large octavo. f.IU(' pages. bOO i l lUstrations. Hand.8omely uound in cloth . J Ut'lt pub .. 
l ished. 1891 . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . . .  $ 1 0.00 

k::�I��J:r�:�;l i�!I I�r�����II�to�I,I�� �)�������'De���i 
Arithmetic, 'rabIes of Square and Cuhe l-toots. Practical 
Geometry. Mensuration, Strength of Materials. Mechanic 
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series of Mathematical 'l'a bles. containing the circum_ 
ferences. square!'!. cubes. and areas of circles, superfices 
and solidity of spheres. etc. Revised, corrected, and 
enlarged from the eighth English edition. and adapted to 
American practice, with the additiun of lUuch new ma.t ... 
ter. By Julius W. Adams. N. Y . •  1888 . . . . . . . . . . . . $2 .00 

Engineers. Field Book for Railroad Engtneers. Con­
taining formulre for laying out curves, determlD ing frog 
angles. levehng, calculuting earth work, etc. rro.llether 
with .tables of ra:dii, �rdinates. detiections. long chords, 
logarithms. logarithmIC and natural s ines. tangents. etc., 
etc. By John B. Henck, A.M. Revised edition. N. Y .. 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.�II 

Eligin eel" tt Handy Book. Containing a full ex­
planation of the Steum Engine Indicator and its use and 
advantalles to  Engineers and Steam Users. \Vith for ... 
mulm for eMtimn:ting the power of al l  classes of Steam 
�g�lg�:�s !�;g �i��t'o ����rly th�;;�
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�tates Navy. the Revenue Service, the Mercanti le Ma­
rine. or to take charge of the better class of stationary 
!�;i��r �1)�g

l
H.�)

8
pp.r��

i
��r:�I���fa���

s
d 

b
:iio�i;:

h
f�� ���:� 

Users. 'rentl.1 edition. ]889. . . . . . . .  . . . . . . . . . . . . .  $ 3 . :)0 
A special cll'cular of Hoper's \Vorks wil l be mailed on 

application. 
l:ngin eel" 8 Hourly l�og Rook. Arranged to re­

cord for each hour of the twelve or twenty-four. totals 
and averages ot' the following : Boiler pressure, Fuel 
fired, Ashes and unconsumed combu8tib le, Uptake t.em ... 
perature. Feed temperature, rl'urns per minute, Throt t l e  
Opening, etc. Oblon6£ boards. N. Y . ,  188!!. . . . . . . . . .  . a U  

Hydra u l i cs. Hydraul ic Power and Hydraulic Ma­
chinery. By Henry H.ob i n �on. With numerous wood 
cuts and 48 l itho. plate •. 1887 . . . . . . . . . . . . . . . . . . . . .  8 10.00 

Hydrnnllc 11l otol'SIt Turbines and Pressure En­
gines, for the use of Engineers, Manufacturers. and 
Students. By G. R. Bot1mer, Am. Inst. C.E. With nu. 
meroua il lustrations. 188H . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.OO 

H ydrnulicl!I. Practical Hydraul ics. A series of rules nnd tables for the U8e of engineers. etc. Thos. Box. 
N inth editiun. 80 pages, with 8 plates. 12mo. cloth. 
1889· . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�.00 

Mechn llicN of "Engineel·i ng. (Flu ids.) A treatise on 
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Mech anical J)rawi n g  Self-Taught.  Comprising 
instructions in the selection and preparation of Drawing' 
Instruments, Elementary Instruction in Practical Me ... 
chanical Drawing, together with examples in simple Ge­
ometry and Elementary Mechanism, including Screw 
Threads, Gear \Vheels. Mechanical Mot.ions, Enginf>s. and Boilers. By Joshua Rose. l\1.E. Il lustrated by 330 
engravings. Philadelphia. 1889 . . . . . . . . . . . . . . . . . . . . .  $4.00 

Mech anical I H overn en ts. }I"ive Hundred nnd Sev ... 
en Mechan ical 1\iovements. embraCing all those which 
are most important in Dynamics, HydraU l iCS, Hydro ... 
fotatics, Pneumatics. Steam Engines. Mi l l  and other 
Gearing, Presses, Horology. and MIscellaneous Ma­
chinery. l ind including many movements never before 
publi8hed, Hnd several which have only recently come 
into use. By Henry T. Brown. Sixteenth edition. 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

IUech n ll i eal Patilthnes. Being the first volume of 
the new i t  Amateur Work Il lustrated." A Practical Maga­
zine of Constructive and Decorative Art and Manual 
Labor. \Vith supplements containing Designs and Work .. 
inl! Drawing'S to scale for Various Piece� of Work, Useful 
and Ornamental, and ",everal hundred il 1ustrations. One 
large Quarto volume. 586 pages. Cloth. Price . . . . .  $3.00 
St�df"y .. �r��!��:!n'fc��L/W��l. ��'Rlai:i?�:.'a.
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'l'rinity Coll ege, Dub .• F.R.S .. London and Edin., ll .. . . R.S. �·h\i.d 
:d�i�. 
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:\l l u e  "Engi n e e r·inK. A Practical Treatise on. By 
G. C. Greenwell, F.G.S.M. Inst . C.E. Third edition . 
Reprinted from the Second. N. Y •• 1889 . . . . . . . . . . . $6.00 

M i u i u 2"  11l n c h i n er)-". Containing Illustrations De. 
!'cripiions, and Current Prices of the various kinds of 
�1�t���i:�,
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Dri l ls, Air COlllpres�ors, Ore iJreakers. Screens, J iggers. 
Amalgauwting Pans and 8ettlers. Percussion 'rabIes. 
Vanner�. Ore Feeder�. Chlorination Plant, Aerial Rope­
ways, Winding Engine8, Steam Engines and Boi lers. 
rl'urbines, \Vater \V lleels. Pumping Engines, D iamond 
Boring Machines for deep boreholes. Boring '11001s. 1\1 ine 
Stores. etc., the whole being codified for telegraph purM 
poses, and form in", the best gnide to intending pur­
chasers of Milling- Machinery. By C. Cornes. 12010, 
clot.h. London. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 .011 

The Pruetienl !Steam EU2"ill Pel" K G u ide. In 
the Design Con8truction and Management 01' American 
Rtationary. Portable, a lld Steam Fire }�l1gines, Steam 
Pumps. Boilers. Inject ors, Governor8. Indicators, Pis­
tons and Itinlls. Safet y Valves and Steam Gauges. For 
t.he Use of Enginepr!ol, Firemen. and Steam Users. By 
}�nlOry }iJdwards. 1 I lustrated by 119 Engravings. 'rhil'd 
}�dit ion. revised and currected. 420 pp. 12wo . . . .  $2.:10 

Pump;,. and Pumpioa-. A Handbook for Pump 
U1'ers. By M. P. Bale. Being Notes on Selection , Con_ 
struction. and Management. 12mo. cloth. Illustrated. 
London. 188� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 00 

A��:�Y,il��Pi�:�i:gy�e.���
c
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By Ph i l ip  H. Bjorhnl!. With 20 plates. 1889 . . . . . . $2.00 
P u ru p i u g  E Ila-i n e  a n d  �tf�alll PU IIII) (�ol1 s t ruc­

tloll .  Practical Handbook on Direct .. Acting- . 123 pages, 
with 20 plates. P. R. Bjorl ing. 12mo. cloth. 1889 . . . $�. OO 

�t earn )loi t e I'M, their Mana.e-ement and Workin� on 
J.J.and and Sea . By James Peattie. 220 pages nnd 34 
dmgrams. N. Y .. 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�.00 

�r enrn R o i l e l' C 'at.ecll i Mm. A Practical Book for 
Steam Engineers, and for ��il'emen, Owners and Makers 
of Boilers of any kind. covering the Properties of Steam 
and of Fuels, and the l.'heory and Practice of De8i.llning, 
ConstructinJ!. Setting, Connecting, Testing. Firing. and 
Repairing. By Robert Grimshaw. M.E. ProfuselY i 1 1us ... 
trated. N. Y . • 1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.OO 

\,r nter Suppl y .  Note� on \Vuter Supply in New 
Countries. By T. W. Stone, A��oc. M. Inst., C.E .. author 
of " Simple Hydraulic F()rmuJre," 188ft . . . . . . . . • . . . .  $3 .00 

Wate r' � u p p l y .  Drai n a ge.  and Sanitary Appliances 
of Residences. ineluding Lifting Machlllery, Lighting 
and Cooking Apparatus, etc. By Frederick Colyer. 1889 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .�0 

'1'lr e rrnodYll ll rnlc8 of t h e  �tenm Engine and 
other Heat Engines. C. H. Peahody. 470 page •. 8vo. 
cloth. 1889. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.OO 

.. ;��[.:�n�,1��I!����' 't�
a

beMV'����. W��d .. teJ�\-I.: 
1889. 0 .. cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4.00 

The YOUIIIl M e c h n n ic. Pract ical Carpentry. Con­
taining Direct ion8 for the Use of :I l l  kinds of l.�ools, and 
for the construction of Steum Engines and Mechanical 
MOdels, inc luding the Art of Turning Wood and Metal. 
By John Lukin. Il lustrated. 12mo . . . . . . . . . . . . . . . .  $t .1� 

The � :o m p l e� e  Prnctit-n.I M ach i n i8t. Embracing 
14athe Work. V I se Work. DrI l l s  and Dri l l ing, Tapf' and 
Dies, Hardening ant1 'l'emperin.e-, the Making and Use of 
'rools. Tool Grinding. Marking Out Work, etc. By 
Joshua Rose. Illustrated by 356 engravings. Fourteenth 
edition, thoroughly revised and in great part rewritten. 
439 pages. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�.�O 

lIT Any of the above book8 promptly sent hy mail, 
postpaid, (In recei pt of the price. by 

Da:UN"N' � CC) • •  

P u b l i s h e rs of the " Sc i e n tific A m e r ican , "  
36 1 B roadway. N ew York,  

lIT Send jor (}til)' New ana Complete Oatalogue 0/ Books. sent free to anu address. 

:\1 anut"acturers of everything- needed for 
.A. �TE ISX.A _ �:J!JLLIS 

either Gas. O i l .  \Vater, or Mineral 
Tests, Boilers. Engines, Pipe, 
Cordage, })rillin� Tools. etc. 
I l lustrated ca!:aio.llue. price 

l ists and discount sheets 
on request. 

---------------. --�-.--

A H YDRAULIC OR JET- PROP ELLED 
St.eam Llfeboat.-Description of a naval l ifeboat pro· 
pelled hy a jet of water. with full details and acconnt of 
the main feature8 of construction and of the trials made 
of it for maneuvering power. With 4 illmstl'at ions. Con­
tained in SCIEXT I FIC AMER I C A X  t--. I 'PPLEME:\T, No. 
" 0 . Price 10 cents. To be hud at this office and from 
all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells. drilled � �}�:�.t �:�fso

d=�lf�:: ��:8f�:3 c�,:�re��mr:�y,� 
able Horas Power and Mounted Steam Drilling Machines for 100 to flOO ft. Send 6 cents for illustrated 
cataloJ,lue. Pie l'ce A ) 'lcsian 
a n d  Oi l Well S u pp l y  Co .. SO Beaver Street, New York. 

ELECTRIC PO W ER TRANSMISSION 
i n  Minin� Operations.-By H. C. �paulding. A brief 
presentatIOn of some of the work al ready done l oward 
the appl ication of electrical apparatus to m ining pro­
('esses, with some uractical suggestions and stat.ements 
from tho�e who have had pel'somt l  expel'ience in the 
operations of such apparatus. W ith 2 Hlust-rations. Con­
tained in Sl'IK�TIFIC A MF,RTCAN SUPPL KME l\" T, No. , ,,,a .  Price 10 cents. To be had at this office and from 
all newsdeal ers. 

081l00d's No. 1 Hearing 
Horn is the only ini:otru­
mellt that w i l l  help the 
deaf. Made from best beH 
metal, and will l ast for 
years. Carried in the pock ... 
et. and used i n  public with­
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks' trial if not found satibfactory. 
OSGOOD BROS .• Cor. 7th St. & Broadway. Oakland. Cal. 

Barnes' Foot· Power Machi nery 
Complete outtJts for Actual Worksnop 
Business. A customer says : .. Consid­
ering its capacity and the-accuracy of 
your No. 4 J,athe. [ 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 little tired 
as if I had been walking around.'> 
Descriptive Price lAst Free. 

W. F. & JOHN BARNKS CO . •  1!199 RUBY ST .. Rockford. 111. 

OTTO GAS ENGINES 
33,000 l!lOLD. 

Engi nes and Pumps Combined. 
For CO A L  G A S  

or G A SO L I N E .  

SCHLEICHER, SCH U M M  & CO. 
PHI I . A D E LPHIA, 

C H ICAGO. NEW YORK. 

ON GAS EN G I N ES. - A VALUA BLE 

grft���Yo�·(!�;1������; I ��b������f?l:na0ci;�����'ri��� ��� 
tail the " Simplex " engine invented by t-he author and 
M r  ;\la landin. With 23 flgures. Contained in SCI FNTIFfC 
AM nUCAN :--npPLEMENT. Nos. 7 ) .')  and 11 fit  Price 10 
cents each. To be had at tnis office and t"rom all news­
dealers. 

c:x...A..��·S 
Ventilating and Drying 

F A N S . 
ltullning. A d j u s t a b l e  

self"'�
:
���F

o�:::r;�::: 
Press Rolls for W aoi 

\VashiDg'" and 
Dyeing Machines. 

G EO. P. CLA RK, lllnnnf. 
Box L. \Vind8or Lock •• Ct. 

G R A N Il l>RIZE-I'A R I S  EX I'O l!lITION, l SS9 

THIN PANEL STOCK 
I n  Whitewood, Walnut, etc. 

Manufactured by the original .. �yst(Sme Rartlett." 
received the Highest Award and only U Grand Prize " 
given to this industry. The only " fo'ysteme II introduced 
into Eu rope and America that produces a pert"ect Jy 
sound cut board. 

H E N RY T. B A R T L E TT, 
C A B I N ET WOODS I MAHOGANY 

n n d  V E N EE RS, SAW M I LLS, 
20U Lew-is Street. NeW' York. 

IlllPIWVED SCREW P ITCH GAU O E  
T�:

s
I3?i'4��. II,'8�OO����2Y�����: �: M: 36. 88. 40. Can he used In­

side a nut as well as on out­
side of screw or bolt. 

Price $ 1 .00. 
Patent Sprinl{ Divi_ 

':::C: . '-'�n-:::--,c�����:cPo�t 

SMALL ELEC TRIO MOTOR FOR AM-
ateurs.-By C. D. Parkhurst. Description in detail of a 
small and easiiy made motor powerful enoug-h to drive a ten or twelve inch brass fan and to gfve a good breeze. 
W ith ]5 figures drawn to a �cale. ContainC'd in SCIEN' 
TIFIC AM l" RICA "\- SPPPLF.MENT, No. 767 .  Price 10 
cents . tpo be had at this Office and from all n ewsdeal ers. -- ----- --- - �- ---- -------

� '\G;l\\�illll��;jc CARY & M O E N  co.�.'; 
�TEEL WIRE O FL/:' O£SCRI P rION  � � 
224- IV 29 ST EVERY & sTE£L SPRINGs. NEI�YORK CIT\ 

Sto red E n e rgy 
ACC U M U LATO RS for J;:lectric Light i n� and 

Street <..:ar PropulS IOn. 
THE A C C UMUI,ATOR C O MPA N Y ,  

' 4  Broad way. N. Y .  City. 2?,A Carter St . •  Phila. ,  POI . 

© 1891 SCIENTIFIC AMERICAN, INC.



A New and Important Hook on Metallic 
A lloys, Solders, etc. 

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

THE METALLIC ALLOYS 
A Practical Guide for the :\l anufacture o f  a n  Kinds 

o f  A l l oys, Amalgams. and :,o;olders used by Metal W ork. 
er�, together with their Chemical and Physical ProperN 
tier:! and t b eir  A ppJicatioll i n  the Art!ol and the I n d u s. 
trie� i with an A ppendix on the ColOrlng of Alloys. 
'rraDslated an d  edited . chi elly from the German uf A. K rupp and A n d reas "'"ll dberger, with extensive addi· 
t io ns, b y  W w .  T. Brannt, one of the editor� of . .  'fhe 
Tec h n �l-t'hellljcal Recei pt Book," etc. Illustrated by 16 
engravjngs. 12mo. 428 pa�es. P rice . . . . . . • . . . . . . . .  S�. a O  

� HII lJIa il .  /I'n' IJf Pl!�tll !lt:. t o  tl l l Jl adan)s.'1 i n  t i,e lv()')'ld. 

i::T A. fl�s(, l ' i lJt i " j' c i rc u la r o il' ing tile full tab/I' of conte'nts 
of t h e llbol'c boo/{, towther w i t h  II fl.·if of lmpo l'tant Bnokx on 
EII'ct ro-J[('tnll l l rUl!. Jlf1 1 / 7 d i l l �I, FO lll lll in(I, Pattl'/Yl j}[a ki-ng, and JI!'tal lVol'ki ll {J, xcn t Jrl'f' to a n ti one· 1ulw will apply. 

;::r (j ll}'  Nf l!} mul Rul.'lI'1i Cata lo(lue (If Pl'actka/ and Sciru t ijic Books. S7 parJf�, 8 " ",  a lta IH I I' ot/wr CaJaio(luf's, t ilr w/iol/:' cO/'frinq O'e'1'y bm Hell of Sc ien,ce 11l)pried to the A rts, �('nt free and free of poslaue t o  any O'Il.C in any part oj the 'lOo'del who 'will furnish his address. 

H E N R Y CA R E Y  B A I R D  8t. C O . ,  
I N Dus'r HI A L  Pr:BLISHERS. BOO[{SELLERS & l l\l PO R'I.'ERS 

8 1 0 Wa l n u t  !S1.9  P h i ladelphia. Pa., U. S. A .  

1titufifi t �tutrjtatt. 

THE DAIMLER MOTOR 
'I' H E  D A U I L E R  MOTOR CO. b prepared to furn ish 1, �. and 4- Horl!le Po .... 'el· 

G A ",  or PETRO LEUM lUOTORS 
for all Industrial Pu rposes. l'uUy 'illustnlt.ed cat-aJo(f'Uf'. 
alld p��ice list on a.pplication. Motors in operation at 
\Vorks. Stein way. Long Island City. 
O ffice. 1 1 1 East 1 4th Stl"eet, N ew York City. 

S T R O N C H OLD B E LT C L A S P  
(Patented Sept. 21. 1880.) FOl" Ron lid BeU •• 

.� £r:�fe���' a�J 
r ��� e ��! 

cure Coupling made. The 
o n l y  perfect Cuu plillg for 
Hound Belts tn the mar­
ket. A 11 sizes from 38 to 

THE CLASF� ')8 in. i n  stock ,!nd for sale 
b y  all dealers III Leather 

•• �u;o� ��IT:JMERtfl!lAU & CO. a:i U n i o n  Square, n ear 17th Street. NEW YORK CITY. 

STA M P E D  

C O RRU GAT E D  

S H E ETS 

Insure Perfect Joints in 
Your Bui ldings. And 
when your joints are 
perfect, your b uildings 
are Fire. Wind, and 
Water Proof. 

THE CINCINNATI CORRUGATING CO. 
Serul/or Catalogue B. Piqua. Ohio. 

" Improvemen t  the order ot the age." J AMES LEFFEL WATER WHEELS THE SMITH PREMIER TYPEWRITER ENGINES, and BOILERS. T
H E  PENNA.  D IAMOND D R I LL & MFG .  CO. 
B l ltD S IIORO. l'A . . Buil ders of lIi�h C l as. 
Steam Engines. Diamond Dri J l i nJ,:' and G eneral 
Machinery. J1�lour M l I l  Rolls Ground and Grooved. 

Important Improvements.  .. 
A II the Essential �'eatures greatly perfected. 

'rhe Most Durab l e  in  A l ignment. 
Eas iest R u n n i ng and Most S i l ent. 

A l l  t y pe cleaned i n  10 seconds without sOi l ing the han ds. 
The Smi tn  Premie; Typewriter Co., Syracuse, N. Y., U .  S. A. 

Send for Catalogue. 

,·-,:-i 'j f&TIGHT &SLACK BARREL MACH IN [�y 
!. 1i� \��1� ..J1JLl A S PE C IA LT Y 8\.r­
-2::.)�� J O H N  G R EE NWOOD &: CO .  � R O C H ESTER N . Y  

E L I': C 'l' RO M O T O R. S I l\I P L E .  H O W  TO 
mH l<e. By G.  M. Hopklns.-Descrlptlon of a small electro 
motor devi�ed and constru cterl with a view to assisting 
amateurs to make a motor wnicb m ight be driven with 
adva n i age by a currpnt derived frum a t.attery, and 
which would have 8ntticten t power to operate a foot 
lathe or a n y  m8cb i n f'  l'equirin� not over one man power� 
W ith 1 1  figures. Contained in �CII!:NTIFIC A M E H H 'AN 

SUPPL f", " NT. No. 1;4 ] ,  ""ice 10 cents. To be had at 
this uttice and from a.1l ne"!lrsdealers. 

8 an d 16 I,ight Dynamos, 
Sewing Machine and Fan Motors, 

Complete Machines or Castinlo{B. 
and parts and iostructiOD8. 

Eleetro Plating DYlialllos 
Schonl Demonstrating Dyna­

mos. P l unge Batteries, Electri­
cal Su ppl ie:.;. 

Send stamp for catalogue. 
PAL"J E It I UtOS . .  

J"' .A..�ES LEFFEL &; CO. 
FA RLO ST . •  S P R I N G FIEI,D, OHIO. 

l l On Liberty S t reet New York City. 

&J!EI-!A!ST��N��� 
IN THE WORLD. 

n"'Speed, Comfort and Safety. 
.. .. AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAMFOR.D, CONN. 

EXCELLENT BLACK COPII<S. only equaled by Litho­
graph y, of (In /i thfng 10riiten or drawn wlth any Pen by 

�����:��A U TOCO P Y 1 ST free. 
Tell Eyck & I'n.·lie.·, 66 Pille Street. N e w  York 

SHOULD LEARN 
to Use Loose Pulleys. 

i n formation on this  sub­
gi ven i n  our " Catalogue 

" Sent free to any address. VAN DUZEN & TIFT, Cincinnati, Ohio. 
- NKNTION THlS P A PER. -1 ____________________________ __ 

C C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through. 
out tbe year at a temperature of from iUu to 36°. Con ... 
tained in 8('U}:\'TIFIC AMERICAN SUPPLEM I<;NT No. 1 1 6. 
Price 10 cents. To be had at this OffiCE and of all news­
dealers. 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 

STEA� :R.OAI) R. OLLER.S. 
WEITLU YER PA TENT FURNACE. BOIl,ERS O F EVE R Y  D ESC RI PTION. 

Mnn afactured b y  FOU N DRY & MA CHINE DEPARTlUENT, Harrlsbul"g, Pa .. U .  S. A. 

� �rA�RISON CON:VEYOR ! 
Handling Gram, Coal, Sand, C lay, TaG Bark, Cmders, Ores, Seeds,&c. 
g������. 1  BORDEN, SELLECK & CO" ! Ma��'�':,rsJ Chicago. IIL 

ICE and REFRIGERATING MACHINES 
M i a II II S, Conn. The Pictet Artificial Ice Company (Limited) ,  Room 6, Coal & I ron Exchange, New York. 

----------�--�-- ������ 
H O W  TO MAKE DYN A l\l O ELEC'rRIC 
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sizes. 'rhe smal l machine is i n tentled tor experi mental 
pur poses. \V i 1 l  h eat from 4 t o  6 inches o f  platinum wire, 
prod uce the electric light, dectJmp(H�e water rapidly. 
magnetize steel, ring' a large gong, give powerful shOCks. 
operate i n d uction coi ls ,  and w i l l .  tor temporary use, re� 
place 8 or 10 B unsen cel l � ,  Contained in 8 C PPL��l\I ENTS 
1 6 1  and .') 99. Price 10 cent� each .  'rhe l arger ma-
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poun d  wound mach ine.  Can be run tor a short time by 
two or four men. ltequires one horse power for con­
tin ued running. Be8t engravings of dynamo ever pro­
duced. BetaUs ot' every part shown. W i n ding of arma­
ture and field IIlIu!net plain l y  i l lustrated. A n y intel­
lhcent. person w i t h  the aid of these drawings and in struc­
tions JUay make useful, durabl e, and effective machines. 
Contained i n  SU PPJ,E:\IEXT tiOO .  Price 10 cents. 
M U N N  & CO . •  PUBLISB ERS. 361 Broad way. New York. 

"B�!���:�!�!l!�Jt��!e�i����a;!!�:���� �Z1Jn��u���y��ns�!����!l��l���g!1�{?� " centage of water used, either with fu ll or part viding machine, a.nd the micrometer stop that is used 
.. 

_ gate d rawn, and is  the simplest constructed and to rellulat p the depth of the cut in the graduation of 
.. best- finished wheel in the market. Can till your circles, etc: With 9 figures. Contained in �CI �:NTI FIC " order promptly. BURNHAM Buos . •  YO RK . PA. AM� HICAX �UPPLE:\I �; "' T, No. , , �  .. Price 10 cents. To 

be had at thIs office and from all newsdealers. 
VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES ann ELEVATORS ST 
PItO V I D I!P W I!. n .  I .  

O N  THE ELECTRO - DEPOSITION OF 
Platlnnm.-By Will iam H. Wahl. Description of a orac-
���

a
�lt

m
ll
e
e\?�r

d
g:fg�J>����pfl:��dU:tPJfa�l��'f�.IYStSon� 

tained in SCI E :\, 'I'IFIC AMERICA N SUPPLEME,ST. No. """ • Price 10 cents. To be had at this office and from 
all newsdealers. 

, PAYM ENTS 

BLUE PRINT !'ape .. . Su p�riOJ: Qualit y .  
Pho' ographlC Su ppl Ies. 

�end for catalogue. 
T. H. McCOLLIN & CO., 1030 A rch Street . Philadel phia-

PAT E N.TE D  N OV E LTI ES �(�r 'l'�:
i
}Il:��� 
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PROPOSALS. 
proposal8 fo r .J et t y  Constru ction at Entrance 

to G n l velilton H a rbor,  'I'exas.-UNITED STATES 
ENGINEER O FFICE, G a l vestoll, 'J'exas, February 28, 1891. 
Sealed proposal s, in duplicate, w i l l  be received at this  
office unti l  12 o'clock, noon, 9Oth meridian t ime.  March 30, lBH l ,  and then opened, for deli very of about 1 .000,000 
tons of stolle and concrete blocks in place, for i mprov­
i ng t h e  E ntrance to G alveston Harbor. 'l'exRs. Pre­
ference w i l l  be given to material8 of domestic prod u c  .. 
tion or manufactu re. cond itions of q uality and price 
( import d uties i n C l uded) being eQual.  'rh e  atteJlt ioll I I I  
bidders is invited t o  t h e  A cts ot Congres8 approved Feb­
rnary 2H, 1885. and February 2;1, 1887. Vo).  23, lJage 3;32, aml 
Vol .  24. page 414, U. S. Statutes at J�ar/le. (.'01' 1I1allk 
forms for proposals,  and al l n ecessary i n formation, ap­
ply to C H A R L h: S  .J . A LLF�N. Mujr".. Corpll of EnQl1Itl'1' .... 

PROPOSALS FOR IMPROVEMENTS IN 
MAIL-BAGS. MAIL· CATCHERS AND 
MAIL-BAG LABEL HOLDERS. 

POST OFFICE DE PARTM ENT, 'V ARRI NGTON. D. C. ,  
February 28, ISm. -Seal ed proposal s  from patent ees or 
their assignees fur Jlran ting the use of patented im­
provements i n  tbe mode of o pen ing and cl osing mail­
bags uf any k i n rt ,  and i n  the con�trl1ct ion of tn a i l . ba"n�, 
mail·cat chers, and devices for h l b c l l i n J!  m a i l-Lags. wi l l  
be received at t his Department u n t i l  noon, nn '''' ednes­
day, the �econd day of Sept.ember. 18!H. A l l  proposals 
must be in accordance with the specitications,  w h i c h  can 
be \ lbtained from the Sec(l n d  Assistant Postma&ter tlen ... 
eral • .:\l ail E q u i pment Division. 

J O H �  \\' A N A M A K ER. Pnstmaster Gellf'tal. 

PROPOSALS FOR MAIL-BAG CORD­
FASTENERS AND FOR IRON AND 
STEEL, &c . •  FOR POST OFFICE DE-
PARTMENT. 

POST O ]<'FICE D EPA HT:\[ ENT, W A SHI'N GTON, D. C., 
February 28, ]RHl,-�ealed proposals will be received at 
this Uepart Jllf�n t  u n t i l  noon. on \V ednesdIiY. the to i xth 
day of May, 18m. for furnishing, accordinJ[ to contrnct, 
Mail �bag C( l l'd�fa�ten er�, Iron , �r.eel. Bra�8. Oils . and 
Waste. Al l  proposals m ust be in  a ccordnnce with the 

I specifications, which can be ( l htained from the �econd 
Assistant Postmaster Genpra l ,  Mail Equipment Di vi�ion. 

JOHN WAN AMA KElt. Postmaster General. 

Experimental Science 
B Y  

Geo. M .  Hopkins. 
I n t e re s t i n g  Experi­

men ts i n  Every Branch 
of Physics. Descriptions 
of Simple an d Efficient 
A pparatns, m u c h of 
which may be Made at 
Home. Among Subjects 
treated are E lectricity i ll 
n i l  its Branches, Magnet­
i s m ,  Heat., I .. ight, Photo­
graphy. Microscnpy. Op­
ti cal i l l U SIOns. Mechan­
i cs. etc. A world of Valu­
a b I e In formation. A 
Source of R a t i o n a l  A mnsempnt. A superb 
work for Young and Old. 

I I Instrated Circular and Table of Contents sent free. 
140 PAG ES. G80 ILLUSTRATIO"S. 

P R I CE . by m <l i l .  postpaid, _ • •  $4.00. 
lll U N N  & ("0 ..  Publ ish er., 

Office of 'rHE SCIE:\'TIPIC A M E IUCAN, 
361 Broadway, New Y ork. AUCTION N OT IC E  Henry B. Herts' Son , • Anct ioneer� w i l l  !'l e l l  on Monday, March ao ,  at 11 o'clock, at the priva t e  mansh m .  X I ) .  1 4\1 �econd Ave., nea1' 10t.h S t . ,  N .  Y .  City, the cel ehra t P(i Barrow Col l ection of Electrical a n d  SCientific A p pa ra t n �.  bei nz a larJ!e and valu a b l e  assort­nH-'nt of Gal vallOlIH �t.e ('�, (;-ei. � l e r  r}lube8, Batteries A i r  Pum ps. Holt.z ,M nehine • •  1 l eetl'o Magnet�, )1'ine Mtcl'o­Reope w i th  n u m eroas Lenses. col lected b y  the late .J ohn ,�ry l i e Barrow, fOUJ](jer and ti r�t President. of t he Frank_ 1 1 11 �cient itic Assoeiat ioB. 

'rite goods will  be on exhibition Saturday, March 28th. 

C
US HMA N  C H U C K

S (,'ompl,ew line j01' a1l 'liSt'S shown in new 
i l l u strated catalog-lie. {(Pf to all. 

Cush m an Ch lH'k (�Ou H I�l·tfo l'd, Conn . 

S'I'EEL N AM E S'I' A M P"'. i"lTEEI, 
Figures, A Iph abets. Burning 
Brands, and Log H ammers. 
Printing Dies, Brass Signs, ])oor 
Plates and Seals. 

BELLO W S  & K O N I G S L O W .  
3 1 4  Seneca St..  Cleveland, O. ------------------ -------

FAM I LY I C E  M AC H I N E  ���l:it;;: l�I I'Vl;;' 
L. Dermilo{uy. 12tj 'Y. 25th St., N. Y. Sta,te Rights for .slllt'.  

T H E C OPYI N (-i  PAD. - H OW TO MAK E 
and how to use : w i t h an en�ravinll. Practical directions 
g� ':., tIt cb

r
�g:
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;o�: :s
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:���n:d��

d
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letter ,t.o the pad ; how to take off copies of the lett er. 
Contamed in SC[ENTI FIC A M ERICA N �UPPLEl\IENT. No. 
43N. Price 10 cents. F-or Bale at this office and by a l l  
newl!!ldealers in a l l  parts of the country. 

A young man who understands the manufacture of 

Perforated T i n  P lates &BIOYCLES ON EASY 
.� No extra charge. 

Al l makes new or �d hand. Lowest 
prices l/uBranteed. flond for C&t .. and .... e mone,.. Rouse. Huard" Co� 16 G St. Peoria, lU 

facturer or inven tor. H. B .  JIAllFoun & SON , Office 
Rooms, 9 & 10 Exchange Bldg, lM Van Buren St. Ch icago. ii���

l
r ���:;��c� l n7:���� d�������.

otfel'S to D. 49i7. care 

GYMNASTICS FOR GIRLS -AN IN-
teresting account of the course of instructi on given 
at the Berkeley Ath letic Club for Ladies.  With 18 illus ­
trations. Contained in SCIENT J]'IC AMERICAN 8rpP L �: .. 
M E X T. No. " ;) 3 .  Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

PAT E N TS !  
M ESS ItS. M UNN & co . •  i n  connection with the pu bli­

cation of the SCIF.NTH'IC A M E IUCA X ,  cuntinue to ex­
am i n e  im provements, and to act as Solicitors of PatelltB 
for : n ven tors. 

In this l ine o f  bUsiness t hey have had f(Jrtv�one yel1Ts' 
�xperience. and now have lLneq l l ll leti faciliURs for the 
preparation of Patent Orawinl!s,  Specifications, and the 
prosec ut ion of A ppl icat. ic,n s ior PatentR in t h e  United 
Stat es, Canada. and Foreign Coun tries. Messrs. " unn & 
Co. also at tend to the preparat ion () f Caveats. Copyright.s 
for Books, Labels, Reissues, ASSignments. and Reports 
on Infrin�ements of Patents. AU business intrusted to 
them is done with speClal care and promptness, on very 
reasonable terms. A pam phlet sent free of charge. on application, con­
tainin!! ful l information about Patents and how to pro­
cure them ; direct ions con cern ir.g Labels, Copyri�hts, 
Designs. Pat ents. A p peals. Reissues l n fri r. �ements. As­
eh;cnment.s, Rejected Cases. Hint� on t h u  Sale of Pa­
tents, etc. 

We also send. free of charge, a Synopsis of Forebrn Pa­
tent L&w�. showing the cost and method of becurin2' 
patents i n  all the principal countries of the world. M U N N  '" (;0 . ,  Sol i e i t  . . r .. .... Paten,., 

361 Broadway. New York. 
BRA NCH 0�'F1CES.· -No. 622 and b"24 F Street. Pa­Clfltt Bui l d ing, near 7th Street. 'VaShington. D, C. 

DEAFNESS a. HEAD NOISES CURED by Peck's invisIble Tu bular Ear  Cushions. Whilperl 
bt!Rrci. Successful when " I l reillt!dies fail. SoldFREE 

only by F. HISOOX, 8�3 B'w&y, N.Y. Writ.e for book of proou 

A LIBRARY FOR $ 1 .00 
Five hooks in one. Worth 

Its welsht In gold to every 
mechanlC. The. very latest in. 
formation for 20 <1 i ff e r e  ne 
trades. This wonderful lJo� 
coutains 575 pages alJsolutely 
teemIng with rul es, tables, se. 
cret proces6es, and new in for. 
mation that cannot be h a d  
elsewhere for less than $25.00. 
The Modern Steam Engine­
How to Read an Indicator­
The Westinghouse Air Brake 
-Blacksmith's and Machinist's 
Tools-Practical Mathematics 
��r�!��

d
M�:l�:�C�:���l��� l\Ianual-Points for Painters­Magnetism and Electricitv­

How to Get a Patent-A ]VIe­chanical Dictionary. Everything fully explained in olle handRome volume and guarant.eed to be abso­l utely correct. Send $1 .00 for a copy _bound in silk d oth. or $1 .50 for Morocco binding. With each copy of the book we give free a complete working cha.rt 
�1[arl

e
l�I$'i.&i�

a
��i!R;Tl� l

e
§l�E:J:

i
C*r�fe 

t
}'�� term'. LAIRD & LEE. Pnhlishers. 263 Wa­

bash Avenne, ChlcRlI'o. 1 1 1 .  

IDEAL MUSICAL BOX 
1 M  the 1 4nte llll t Inventi on in S",·iss ll'l u sh'al lIoxpl'!l 
I t  i N  the �weeleMt and Most Pe rfect I l i stru illel ll  
for the Purlor. A l l Y  I I Ulll b.-r . .  f t u n es CU ll be ob­
tai n e d  for i t. rrhe I .. argeBt Stock 01' ::\,l u sical Boxes in 
America. Send 4 cent stamp for 1 1 l u�trat ect Catalogue. 

J ACOT &. SO N ,  SO;�Wc�AJmlY' 

$ 1  0 0 0 to $5 0 0 0 ft�ht
n

!��\Jr(�_ 
• • fitab l e  b U S I ­

ness. 1lln�ic IJanterD§ Bnd Vien's o f  popular sub­
jects. Cata l ogllelol on app l i cation. Part 1 Optical, 2 
Mathematical , 3 M et enrological, 4 Magic J.anterns, ete. 
L . lUANA S S E, SS Madl.on Stl"eet.  Chi cago, I I I .  

AG ENTS make 100 per ceut. profit on my Corspt s, 
BeltA. Brushes, Curl ers, and novelties. 

Samples free. Write now. Dr. Bridgman . 373 B'way. N .  Y. BEATTY'S O RGA N S. PIAN OS $3 :> l· P. 
Write for Catal ogue. A d d l'es!ol 
Dan 'l Ii ..... Beatty, Washington. N . .  ) . 

.'OK SALE, LEASE, OR RENT. 
Valuable Propert y for Manufacturing and eummer 

Resorts. I�arge t'actory. with st eam power and heat and 
other modern cOll veniences. water power, etc . •  and ten 
acres of valuable building sites on Lake George. close to 
rail road depot and post office. Caldwel l .  N .  Y. Factory is 
suitable for large variety of m n llufacturing, Fur parti­
culars, address John E,  A lder. Glens Fal ls. N. Y. 

FO�n�!�,
�1J i����Y� i�de��3 i�hr������ �n�

e
p�n�

v
y� 

with USl"ortment sh afting, pulleys, steam pump. 10x5x14. 
A ddress H. T. Bart lett, 200 Lewis Street, New Yurko 

The S cientlf i c A mer ican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the different pu blications in the United 
�tates. Canada. and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly one year •. tOO 
The �cientitlc American Supplement (weekly), one 

year. 5.00 
The Scientitlc American, Spanish Edition (monthly) 

one year. 3.00 
The SCientltlc American. A rchitects and Builders 

KditlOn (monthly) ,  one year. . 2.50 
COMBINED R ATES. 

The SCIentIfic American and Supplement. . , • ..00 
The Scient1fic American and A rchitects and Build-

ers Edition,  . b.OO 
The Scientitic A merican,  Supplement, and Archi-

tects and Bui l ders Edition. . 9.00 
P.roportionate Rates for Six Months. 

ThiS includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN &; CO . . 3ti1 Broadway, New Yor.k. 

W 0 R K J r� G M O O  E L S & L IGHT  MAC H I N E R Y .  I NVENT IONS  D EVE L O P E D .  S e n d  fo r M od e l  Circu lar. j o n e s  Bros .  E Co . ,  C i n'tL O .  \ 

© 1891 SCIENTIFIC AMERICAN, INC.
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Inside Page, ea .... i n serti o n  - - - - "Ii cents a line Ba .. k Page, eac" i n se rtion - - - - $1 . 0 0  a line. 
T h e  a b o v e  are chari!e� per agate i me- -about eiR'ht 

words per l i n e .  11 h i s  notice shows the width of the line, 
and is Bet in agate type. En�rav i n g s  may head adver­
tisements at the same rate per agate l ine.  by measure­
ment , as th e letter press. Advertisements must be 
received at publ ication office as earl y  as Thursday mom. 
Inll t o  ap pear in  next issue. 

Ititutifi c �tutri,au. [MARCH 28,  1 89 I .  
= $85 \..o�e" Diamond Safety $ 85 Y�AL��[ MAlltA�lt I��� W��KS 

W B'" BU R NS PROpTR 
Diamond Frame. Steel Dro p �'orgings. Steel 'I'u bing, A dju stabl e  Ball Bearings to all Run_ 

ninJ{ Parts. i n c l u di n g  Pedals. S u s pensi on Sadd le. Finest material \ ---� --===-----''-=-'--=---'--- -'--"':"'-
mOlley can buy. �· I nl.hed In el lH me l and n ic k e l .  

SC I ENTIFIC AMERICAN SUPPLE-Striclly high grade in every particular. N o be Iter machine made at any price. M EN'I'. Any desired back n u m ber of th e  SCIENTIFIC 
Bkuele Catalogue Free. Send s-ix cents in stamps for mu' lOO-page illustrated. catalogue AMERICAN SUPPLEll'l ENT can be had at this office for oj auns, Riftes, Relloll'frs, Sporti'1lfJ Goo(/s oj all kindJI, etc. 10 cents. A l so to be had of newsdealers in all  parts of 

JOHN P. LOVELL ARMS CO. , 1 47 Washi ngton Street, BOSTO N ,  MASS . t 
_
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ICE·HO USE AND COLD ROOl\' L- · BY R. ' 

tg. 
� fSJAS" Otis EI��!iC ElovaWr G. Hatfield. With direction s  for constructio n .  Four I engravings. Contained In SCI E N T I FIC AM EUI(,AN Sup­

PLEMENT. 1i9. Price 10 cents. To be h .. d at this office 
and of all newsdealers. OLV,i' " ... c.1" . GMDI: .O!'tI'  Manufacturers o f  the Standard ' . , 

t1lc;r1'"CA;AL�G:Qe: J!ne';-� H::����� sr..!:e:::�eftd ' . 

A. G. S P A L D I N G  &; B B O S . 
S P E C I A L  A G EN�'S. 

CHICAG O .  NEW YOUKa PHILAJ)ELPHIA. 

PATEN T STEAM-PIPE CASING 
-FOR­

Underground S t e a m  Pipes 

A. WYCKOFF & SON ,  
1 1 6  East C"emnng Place, 

�tlrs:�ern=�o�Bj3:����:.' ELllIIRA, N. Y. 

NEW KODAKS 
" You press the buttoll, 

'lile do the rest. " 
Seven New 

Styles and 
Sizes 

AI.L LOADED WITH 

N AS H  
Engine ' 

-b'OR-

BOSTON. 

Parsons&SonsCo. 
LIMITED. 

Kissena Nurseries, Flushing, N.  Y. 
offer 

Rhododendrons 
of American I;rown hardy sorts. 

Hardy Azaleas. 
For other rare and old plants see Catalogue 

M A C H I N E  T O O L S ' 
Engi n e  Lat hes, Planers, Shapers, Tur­
ret Ln.t.he�, etc. � Se'lul for Catalogue. 
The Hendey Machine Co . .  Torrmgton, Conn. 

Transparent 
Films. J E N K I N S  STAN DARD PAC K I N G ! 

JENIU N "  U ItO!'!., 71 John St., N. Y. ; l05 M i l k St� 
Boston.; 21 North 5th St •• Phila.: M Dearborn St •• ChicagO For sale by all Photo. Stock Dea l ers . 

POP E  M FC. CO. , 77 Franklin Street, BOSTON. 
llranch BOllI .. : IS Wa.rreD St., NEW YORK, 291 W._ 

Ave.. CHICAGO. Factoll'. BAlI.Tl'ORD. CONN. 

rlWOODEN TANKS FO R R A ' L R O A U S 
J-',""ATE k  W O R K �---, 

LARGE WATE.R TA N K  • M I LL S  F ARMS &c  
PLAN S &:. �SP[CIALTY S COMPL (� STO C K  O '  

S P EC I F I CATIONS F URNisHED CYFR[S� LUMBER 
, ,,, .... "" ' O R  F O U N O ATIQNS &TOW[RS W E  CALDWELL &CI!  
� N °  2 1 7  E M A I N  ST L OU I S V I L L E  Ky 

THE EASTMAN  COMPA NY, 
8end tor Catalogue. IWCHES1'ER. K. 1'. Afte r be i ng o n  the M a rket F ive Yea rs 
L I T T L E  H E R C U L E S  D R I L L  C H U C K  

Has eccentric rotating, 8elf��ripping jaws1 which bold strongest when work­
ing hardest. The larller the dri l l ,  the more powerful the 
l e ve rage • .  A 11 working parts of best stee l ,  hnrdened. The m O!'!t powerfu l .  ac('u l'at e, and 
d urable chuck in the mark.et. 

The " A e M  E "  Sti l l  Leads ! 

oN�r6!��.I't1f.�u�2: A. TZ:�. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 
S T E R E O T Y P I N G. --A VA LUA BLE II 
series of lectures by Thomas Bol as . d iscussing the most 
recent methods in this brunch of typograpl:y_ W ith 28 ' 

illustrations. Contail!ed in S c m " T I FH' A M lmICAN S I ' P- : CUTLER D E S K  B E S T  I N  T H E W O RL D . 
A . C U T L E R  & S O N ,  

• B U F F A L O . N . Y , U S A 
P [ ' � '"'' ' T. Nos. 7 7 3  and 7 7 4 .  Price 10 cents eacll. 1'0 be had at t b i .  office and from all newsdealers. 

2 to 40 B. P. The Motor of 1 9th C entury 
Can be used Any Place. to do AnI/ 

Work, and by AnI/ OIle. No Boiler ! 
No Fire ! No Steam ! No A shes ! 
No G auges ! No En�ineer ! A per­
fect l y  �afe Motor for al l p l act!s an" 
purposes. Cost of opera t iou a bo u t  one cent  flll hour to  ('nch in tlicatf'1l  Il Orse 

�;;;;;;;;;;._��� pQwer. Ifor c ircul ars. etc .. add ress 

Ee.o.my. lIellnblt; , y. Charter Gas En gi n e Co.  
Simplicity,. Barety. P .  O .  B o x  148. Sterl i ll l: , I I I .  

T H E  PHONOGRA PH.-A DETAILE D 
description of the new and improved form of the pho­
nograph just broul;lbt out by Edison. With 8 engrav· Ing.. ('ontalned m SCI K � TJFIC AMERICAN SUP PLE­
MENT, N o. 632. Price 10 cents. �'o be bad at this 
office and frOID all newsuealcrs. 

The 

Remington 
has set the copy for writing 
machines for 15 years. 

It is to·day the 

Standard 
and expects in the futu re, 
as it has in the past, 
to lead all others 
in adding i mprovements 
to w hat will al ways be 
the true m odel of a 

THE AMEnI�AH BELL TELEPH�m�. Typewriter. 
9 5  M I LK ST . ,  BOSTO N ,  M ASS. _� 

This Com pany owns the Letters Patent 
!!"ranted to Al exander G raham Bell .  March 
7th. 1876. No.  174, 465. and January 30th, 
1 877. N o_ l ti6. 78i. 

The transmission of Speech by all  known 
forllls of Electric Speakin g Telephones in­

fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish­

ed by it or i t s l i censees responsible for such 
un lawf ll l  use. and al l the consequences 

thereof. anll  l iabl e to II n i t  thprefor 

=-=-t:" 1\ 0L AND FINE GRAY IF\ON ALSO ST E E L  �ALLp�-I::l_CASTINGS FR��I'.EC\I''\ [RNS 
DEVLIN " co , IN E TINNING 'APA - PAl � , 

S "" F IN ISH ING  NN ING  A ' ....f TtlOMFl LEHIGM AVE l>< AMERICAN ST PH I I A ' iD"\ 

Wyckoff, Seamans & Bt'Iledict, 
327  Broadway, N e w  Y ork. 

PlY.JOHIS' 

Milifla, 
STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHIIS MFS. CO •• 87 Maiden Lane. N. Y_ 

If you want the SUll'LEST and UElST 

' for !�!�(beIO�oo�s��t� fol' 
Steam Gas, Water Oils. or ':ehick Fluid s, 

• investigate the U Handy." It is morc com­
pact, and costs much less than auy other 
Gate Valve. Write for Catalogue. 

The Lunkenheimer Brass Mfg. Co. 
llS-l" Eo Sth Sr., Cin . .  innatl,  O .  

ELEVATORS, 
Otis Brot"ers &: Co" 

3S Park Row, New 

P A S SE�G�R �FREI G_�T 
N E W  y O R K  B O S  

J�!��:��RINCUBATOR ""��:!PJffU�d�.r.cfn a�!c�:.l�i�:;:"'!:��-G uarante",. to hatcha larger pero8Dtag8 of fertile eggs at· Jt"88 cost tha.n any other 

Oirc hatcher. [.;end 6c. for Diu •. OataJogue 
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The Most Popular Scientific Paper i n  the World 

Only 83.00 a Year, Inclndlng PostaKe. Weekly 
62 Nnmhers a Y ear. 

This widely circu l ated and splendidly il l u strated 
paper is publIshed weekly. Every number cont ains six­
teen pages of useful information and a large number of 
orbdnal engravin�s of new inventions and d i scoveries. 
representing Engineering Works, Steam Machinery. 

New I nventi01l8_ Novel ties in Mechanics, Manufactures, 
C"emistry. Electri city, 'l'elellraphy, Photography, Arch , .  
tecture. Agricul ture, Hcrticult ure. Natural Hi8tory, 
etc. Complete l ist  of patents each week. 

Terms of SubscI· h . ti o n .-One COpy of t .. e SCIEN. 

T I F I C  A M E R I C A N  will be sent tor one l/ear-52 n umbers­
postage prepaid. to any subscriber In t .. e D n lted States, 
('anada. or Mexico. on recei pt ot three d o l l ar& by th e 
publi shers ; six months. $1.50 ; three months. tl.oo. 

C l ubs.-Speciar rates for several names, and to PO&t 

Masters. Write for particulars. 

The safest way to remIt I. by Postal Ord er. Draft, or 
Express Money Order. Money caretulIy p l aced Inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray, but ia at the sender's risk. Addres8 
alI letters and make alI orders, draft •• etc •• payable to 

M U N N  &: CO .. 3 6 1  Broadway. New York. 
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This is  a separate and distinct publ ication from T H E  

SCIEYTI FIC A M E RICAN. but !s uniform therewith in size, 
every number contai ning sixteen larlle pagel! fuJI of en­
gravings, many of which are taken from forei�n papers. 

and accompanied with translated descriptions. THE 

SCIENTI PIC A M ERICAN S UPPLEMENT Is  published week­
I)"  and I ncl u des a very wide ranlle of contents, It pre­
sents the most recent papers by em in ent writers i n  a l l  

the principal departments of Science a n d  t"e Useful 
A rts, em bracing B ioloJlY G eology, M m era logy, Natural 

H istory, G eography, A rcbmology. Astronomy, Chemistry 

El ectricity. Light, H eat. Mechamcfll En�iDeerlDg, Steam 
and Railway Engineering, M i n ing. Ship Bu ll dmg, Marine 

Flnglneerlng, Photography. Technology, Manufacturing 

Industries, Sanitary Engineering, Agriculture. Horti· 
culture, Domestic Economy.  Bto"raph y. Medlctne, etc. A 
vast amount ot tresh and val uable Information obtain­

able I n  no oth er publ icatioD.  
The most important Engineering Works. Mechanisms. 

and Manufactures at home and abroad are I l l ustrated 

and d escribed In the S U P P LEM ENT. 

Price for th e S U P PLEM ENT for th e United States and 
CanadK. $5.00 a year; o" one copy ot the SCIENTI FIC A M ER· 
ICAN and one copy or the S U PPLEM ENT. both mai led for 

one year for $7.00. S l ng .e copies, 10 cents. A ddress, aud 
rem it by postal order. express mon ey order, or  check, 

M U N N  & CO .. 3 ti J  IlI'oRdway, New Y o rk. 
Publis"ers SCIENTI FIC A�IERI('AN. 
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THE SCI ENTIFIC A MERlCAN A RCHITECTS'AND BUILD­

EllS' EDITION is issued monthly. $2.50 a year. Single 

copie., 2.j cents. Forty large quarto palles. equal to 
about two hnndred ordinary book pages ; form ing a 
large and splendid Magazine of Arch Itecture. richly 
adorned witb elegant plates in colors. and w ith other fine 
engravings ; lllustrating the most Interestinll exam p l es 
of modern architectural construction and al lied sub.1erts. 

A I!Ipecia.1 feature is the presentation i n  each number 
of a vari ety ot' the Iatest and best plaus for privat e resi. 
dences, city and country. i nclud ing those of very mod. 

erate cost atl well as the more expensive. Drawings i n  
perspective and In color a r e  Riven. t ogether with fu l l 
Plans, S pem.flcations. Sheets (It Details, EstImates, etc. 

The elegance and cheapness of this magnificent work 

have won for it the LarKe8t Circul ati on of any Archl. 

tectural publI cation In the world. So l d by all newsdeal.  
ers. $2.50 a year.  Remit to 

M U N N  & CO. , Pnblishers, 
361 Broad way, New York. 
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