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VACUUM TUBE ILLUMINATION BY THE 

D. McFARLAN MOORE SYSTEM. 

The most impressive exhibitions of the power of 
electricity are thof'e depending on induction. The 
mere pulling of an armature through space by a mag­
net, there being no connection between armature and 
magnet other than that furnished by the theoretical 
lines of force of the hypothetical ether, only loses its 

wonder to us because of its familiarity. Again, in 
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the operations of the alternating electric current, we 

find a particuhrly rich field for the display of induc­
tive effects. From the induction coil or converter, 
where, without contact, a current is generated in an 
independent coil, to the polyphase motor, where, fol­
lowing the lines laid down by the genius of Tesla., an 
entirely disconnected coil of wire whirls around under 
the influence of the induction, all is wonderful. The 
hope of the future is that light may yet be produced 

[$3.00 A YEAR. 
WEEKLY. 

in a way less extravagant than that of the incandes­
cent lamp, where the  results of an entire horse power 
of energy are represented by four or five feet of incan­
descent carbon filament. These hopes are all based 
on induction, for it is in the uti lization of alternatin� 
or broken currents that the hope of the future for this 
thing seems to lie. 

Mr. D. McFarlan Moore, of Newark, N. J., has, 
(Continued on pag., 135.) 

LIGHTING TUBES BY INDUCTION. VIBRATOR, VACUUM TUBE, SIGNS, AND LETTERS. 

GENERAL VIEW OF LABORATORY LIGHTED BY VACUUM TUBES. 

VACUUM TUBE LIGHTING BY INDUCTION FROM INCANDESCENT CIRCUIT. 
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There hatS been a remarkable development of the It seems to us that the quest.ion is purely one of ex­
iron trades in Germany and Belgium in the last few pediency, and that it should be judged as such. The 
years, 'l'he serious inroads which the competition of improvement of our transportation facilities is a mat­
these countries is making upon fields, both at home ter of compromise, in which the benefits which will 
and abroad, which were supposed to be firmly con- arise from the doubling of the elevated tracks are to 
trolled by the English manufacturers have stirred be weighed against any Inconveniences which might 
up the British trade to make special inquiry into result therefrom. The existing roads are a disfigure-

TERll!!; FOR 'I'HE SCIENTIFIC AIlIERICAN. 
"the methods and conditions under which Continent- ment to the streets in which they run, it is true, but 

IIC.tnbli.hed lS45,) al manufacturers-more particularly those in Belgium the mere addition of extra tracks and strengthening 
One copy, one year. for the U. S., Canada or Mexico . ... . . . . ..... . . . . . $3 00 and Germany-were enabled to compete so success- of the existing Htructures can scarcely make that dis-
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its mixed nature-the fact that it was so well qualified comlllon sense would suggest that the change be 
(E.tllbli,llCd IS76) to judge the question from the two standpoints of capi- made. 

:� f�����n;�f:lj:r���r�I��uSriit��'�����i�:l�I��-'!.�o ��e�,sU�rf��:��Eti�Z� tal and labor-nlake its findings of special interest, If, on the other hand, the qnestion is not one of 
$"lW �C;��:l:;�� ti�n'0'.ICt."i;;�':;��JSO�\r.:'�i�'i::ip���� io��.\:'trt�t���,,� not merely in Great Britain, but in any country pure expediency, there must enter into it, as Mr. 
��\�;fl���s�l'��;;'��'f1lI:gu�g�};��t:�o�����: ��:;b�0����'i�8�qis�n��ge�0Id which, like our own, is a large producer in the iron Hewitt's words would suggest, an element of senti­
��;(��.I��:',r(L�t���SY;';�'�teo sg��"iJ�:�s/t�Elf����'a��3a �::�:x��o��� and steel trades. ment or prejudice. The elevated system iH, or at any 
receipt of seven dollars. To forei�n countries within Postal Union eight It appears that the cost of raw material, Huch as coal rate has been, all enormously profitable investment, dollars and fift'U cents a year. 
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and pig iron, differs very little in England, Ger- it is true; but it has also been an enormous public 

(Established IS8;).) many, or Belgium; and that it is in the process of convenience. If the general public, or the body that 
1'HE BUILDl"G EDITIO" OF THE SCIENTIFIC AMERICA" is a larll'e and manufacture that the Continental firms show such administers its affairs, is willing to submit to the splendidly iHust.rated periodical, issued monthly. containing tJoor plans 

and per.pective views pertaining to modern architecture. Each number superior economy. The extent to which these nations present intolerable ov�rcrowding, rather than con­is illustrated with beautlful plates. sbowmg desirable dwellings, public 
buildings and arcbitectural work in great variety. 1'0 arcbitect s, bUIlders have been able to underbid the British manufacturer template a possible increase in the profits of the 
al�;in�::�oopf�:-I�f:�\�lst.e ��)�l��f. ��i:n,;o;:rls 6¥t��uij�\�ed States. Canada may be judged frOID the following fignres: H In 1882 corporation which serves its needs, and is seeking to 
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PI,';>"'''T, $9.00 a year. '1'0 foreign Postal Ullion countries, $11.00 a year. year the British produced 5,01 4,000 tons of finished iron a species of folly which is supposed to be remotely 

Expo"t Edition of the Scientific ,\mel'ican I and steel, or about double the output of Germany. possible in the individual, but never in a collective 
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anything like the same relative progress a� Germany, 
but the output of Belgian steel has, nevertheless, more 
than doubled during the last ten years, and the capa­
city of production is now three times what it was in 
1880." The report ascribes the rapid development of (I1Jm�tvateo art,iclps 'l'fj:) marked with an a�terisk.) 
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tbe .............................. 130 Walls, rebuilding defective· ..... 136 It appears that, as between England and Germany, 
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there is not. so great a difference in the wages as is 
generally supp08ed. They are lower in Ger�any; 
but on the other hand there is a larger relative nUIll-
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their economy is �een in the fact that there are no 
highly paid head "mill contractors," as in an English 
mill; the oversight being left entirely to the engineer. 
As the result of its investigations tbe delegation re­
port, "the general distribution of wages is more evtln­
ly balanced, and we do not find the extremes that ob­
taill among English workmen." 

• 1 •• • 
RAPID TRANSIT IN NEW YORK CITY. 

We note with plea.sure that ex-Mayor Abram S. Hew­
itt, in his testimony before the Rapid Transit COlU111is­
sion, advocates an immediate extension of the elevated 
roads on the lilles indicated by us in our last issue. 

Mr. Hewitt is opposed to the construction of an un­
·del·grolllld road beneath Broad way, both on technical 
grounds aud because of the unavoidable obstruction to 
traffic which must arise during its construction. He 
suggests the Elm Street route as being more feasible. 
At the same time. he affirms that whichever route be VI. �LEc'rRICAL ENGINEERING.-Power Consumption of }�lec-

tric Railways.-By A. K. BAYLOR.-A practical paper from the adopted, it will be at leaHt five years before the scheme practical �tandpoint on the economical operation of tbe trolley 
road.... .. . .................. ....... ................................ 16819 would be completed and in operation; and that it is 
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beautifulllower, raised accidentaliy from the seed.-1 illustration 16810 "Most of the difficulty," sa.id Mr. Hewitt, .. which 

A L al"ge GUll Maki llg Combination. 

Several of the largest gun making establishments of 
the United States have combined to form what is to 
be called the American Ordnance Company, with Gen. 
Albert R. Ordway as president. The firms in the 

.agreement are said to be the Driggs-Schroeder Ord­
nance Company, of Philadelphia: the American Pro­
jectile Company, of Lynn, Mass.; the Hotchkiss Com­
pany, and a torpedo company of Providence, R. I. It 
is stated that the Bethlehem Company, of Bethlehem, 
Pa., and the Gatling Gun Company, of Hartford, are 
al�o in the new combination. The company will have 
its headquarters in Washington, and a big plant for 
the manufacture of projectiles and guns will be started 
at once at Bridgeport, Conn. The reason given for 
the organization of the new comp'l.DY is that the 
separate companies are unable to cope successfully 
with the large European establishment!:>, while a con­
centration of their capital will permit t,hem to do HO. 
The new concern will endeavor to obtain the trade of 
South and Central America and of the Asiatic govern­
ments. 

RefineDle n t s  of lJIeasureDle n t s. 

Refinement" of measurements have gone to almo�t 
incredible limits. On lenses cUl'vatures of 1-150,000 
inch can be measured. In spectroscopic analysis of 
Illere traces of different elements, fra.ctional wave 
lengths are read to 1 2,500 millionth of an inch. Pro­
fessor Dewar in his researches on liquid air attained a 
vacuum of 1-2,500 millionth of an atmosphere by filling 
a vessel with mercurial vapor and exposing it to a very 
low temperature, and Professor Boys, with the sim­
plest possible arrangement of quartz fiber, tor�ional 
balance, and mirror, claims to ha\'e heen able to just 
detect an attractive force of the 1-20,000 millionth of a 
grain. So much for minute weights and measure�, 
and as regards angles the Darwin pendulum will indi­
cate a movement of 1 300 of a second, which would 
be about the angular measurement of a penny pieee at 
the distance of 1,000 miles. It is difficult to realize the 
minuteneso: of measuremellts like the preceding. 'rhe 
smallest gold coin of Great Britain, if drawn out i uto 
a wire 1-2,500 millionth of.an inch diameter, would be 
long enough to stretch to the sun and back again ten 
thousand timE'S, and yet the fundamental mystery of 
the constitution of atoms and molecules would be 
locked up in every infinitesimal portion of the lpngth 
of that minute wire. "For the establishment of a 
truer and more comprehensive theory of elasticity," 
write the a.uthors of the last important work on the 
su uject, "we sha II probably have to wait until we g'ain 
a wider acquaintance with the nature of intermolecu­
lar action. "--Engineering Mechanics. Ix·s��ec�e�f���hn����£:�g]<]!���'i;�n1:�rl�:;,�.;;l�goV�;gre;;��� exists to-day and which will exist during the next five 
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Patent.. and Invention •• 
The Connecticut Yankee still preserves his pre-emi­

nence as an inventor. For the last few years more 
patents in proportion to population have been issued 
to Connecticut than to any other State. At present 
one man in every 993 inbabitants of Connecticut is an 
inventor. 

It is a remarkable fact that 5,479 patents have been 
issued for devices used in w earing apparel. Many of 
tlJem relate to th e method of cutting and fitting, 
while others are concerned with pec uliar devices em­
ployed to strengthen tbe material in certain parts of 
the garment. 

Strange to say, the District of Columbia contains a 
remarkable number of inventors, one to every 1,379 of 
tbe population. This state of affairs may possibly be 
explained on the supposition that many inventors 
make a temporary home in the Di�trict for the pur­
pose of forwarding the interests of their devices. 

According to the Paten t Office reports, there are 
5,014 different kinds of patented beds and lounges on 
which "tired nature's sweet restorer, balmy sleep," 
may he courted. 

The care of Ii ve stock h as received close attention at 
the bands of the American inventor, 3,089 appliances 
having been devised for the comfort and convenience 
of domestic animals. 

The nati ves of Germany come next in order to those 
of England in ttl" matter of taking out patents in this 
country. The nUh.ber of patents issued to subjects of 
the Kaiser is 582. 

Massachusetts stands next to Connecticut in the 
n umber of its i nventors in proportion to population. 
In the Bay State one man in every 1,335 of the popula­
tion patents something every year. 

That mnsic hath charms to soothe the  savage breast 
of the inventor is demonstrated by the fact that he 
has  taken out 3,928 patents on musical instruments or 
the various parts thereof. 

The bees of America have no reason to complain of 
neglect, there being 998 patent hives in which the busy 
bee, that, according to the poet, im proves each shining 
hour, may store up its honey. 

The  butcher has 978 patents which may be employ­
ed or not, as he chooses, in his business. Most of them 
are devices used in the large pork packing establish­
ments. 

The manufacture of India rubber is pr otected by 
1,864 patents. 

The young American idea is  taught to shoot by 
means of 793 patents issued upon as many ed ucational 
appl iances. The old-fashioned birch ruler or section 
of rubber hose used in ed ucation is not protected by 
a patent, and may be employed by any pedagogue. 

More patents h ave been issued from o ur patent 
office to British subjects than to the  natives of any 
oth er foreign country, the nnmber being 689. 

�ince the invention of the first harvester this im­
plement has been constantly improved, there being 
no less than 10,155 patents u pon it or its parts. 

MississipI?i stands n ext to South Carolina in the 
scarcity of invention s, th ere being in  the former State 
only one in ventor to every 21 857 of its population. 

Window sh ades h ave recei ved extensive attention 
at the hands of the inventor, there being 2,435 patents 
upon them and the devices to keep them i n  place. 

South Carolina patents less inventions in propor­
tion to its population than any other State. There 
is only one inventor to every 25, 581 of its popUlation. 

The American farmer will probably be surprised to 
learn that there are 10,122 different models of plows 
in the Patent Office, on all  of  which patents have been 
issued . 

The natives of Canada do not scruple to take out 
patents in Washington; 296 have been granted by our 
Patent Office to our cousins on the other side of the 
St. Lawrence. 

The greatest n umber of patents issued in any one 
l ine has been for devices em ployed in carriages, wagons 
and other vehicles. The total num ber of patents in 
this line is 20, 096. 

The ordinary reader will probably be surprised to 
learn that 1 ,137 patents have been taken out either on 
different kinds of alcohol or on different devices for its 
manufacture. 

The new woman may ch()ose any one of 1,506 differ­
ent kinds of crinoline and corsets, all of which have 
been patented. 

The painter of this country is aided by 2.043 patents, 
coveri ng his paints, brushe!:l and other materials and 
appliances. 

The granger of America need be at no loss for a h ar­
row, 4,691 patents havin g been issued on these aids to 
agricultural toi l. 

On stoves and furnaces 18.340 patents h ave been 
Issued, covering every part of these indispensible articles 
of comfort. 

rhe manufacture of charcoal and coke is encouraged 
by the issuance of 178 patents on the processes or ma­
chinery employed. 

Rhode Island contains a large number of inventive 
genin�e�, t h e  proportion being one in ventor to every 
1. 753 of its population. 

j titutifit �mttitau. 131 
Photography is not so fully represented in the Patent gage contrivances generally are protected by 1,3�3 pa­

Office as might be snpposed, there being only 1,481 tents. There are 636 patented fuel or methods of pre-
patents in this art. paring wood, coal, and coke for nse. 

Advertising devices have received much attention Over 16,000 patents have been issued for the various 
at the hands of the inventors, there being 1, 922 kinds of electrical appliances. There are 1,771 patents 
patents taken out in this line. on t h e  mechanism employed in sinking of artesian 

The man who loses an arm or a leg, a hand or a foot, or oil wel ls. Rai l ways and railway appliances are rep· 
h as 421 different varieties of artificial limbs or mem- resented in the Patent Office by 8,334 models. The 
bers at his com mand. miller of this  country is aided in h is toil by 9, 720 de­

The American h ousewi fe ought to make good pre- vices, all covered by patents. 
serves, for this art is covered by 1,541 patents, either The American mind may be amused by 4,453 differ· 
of appliances or of methods. ent kinds of patented games and toys. 

The annealing and tem pering of m etals have called Inventors of military accouterments, harness and 
for much attention, no less than 736 devices for these the like, h ave taken out 435 patents. The dentists of 
purposes h aving been patented. this country h ave at their command 1,283 patent in· 

'rhe irrigation problem, together with the necessity struments or processes. 
of h aving water in every room in the house, has called The builder has a choice of 596 patent cranes or der-
forth 7,707 patented appliances. ricks with which to do h i s  work . There are 1.549 m a-

Lamps and their various parts h ave received much chines or devices for the man ufacture of eorda2'e, 
attention from the inven tor, th ere being 8, 211 patent- twine and string. The man ufacture of stationery may 
ed appliances in this l ine of lighting. be carried on hy the aid of 4,532 patented machines. 

The m anufacture of the staff of l i fe is carried on by The American roof Illay be covered by any one of 
the use of 764 de vices employed to make it or used as 665 patent roofings. For the propulsion of steamships 
material in its  manu fact ure.. 1, 583 appliances have been patented. Th ere are 2,298 

Every A m erican wears shoes, but not every Ameri- I different contrivances for the purpose of spinning 
can knows that 9,348 patents have been taken out on thread. 
the machinery used in m aking them . Knives, forks and spoons are protected by patents 

The prGcesses of grinding and polishing surfaces of to the number of 2,103. There are 5, 883 models of d i f­
metal, stone, wood or glass may be accelerated by the ferent kinds of steam boilers i n  our Patent Office. 
em ployment of any one of 2, 598 patents. There are patents for scrubbing brushes and brooms 

The problem of fencing farm land and city lots h as to the number of 3,184. 
received extpllsive attention, there being no less than There are over 50,000 patents which in one way or 
6,807 patents u pon fencing device� and posts. another benefit the farmer. 

The vegetables of this  country may be cut or erush- Th ere are 4, 854 patents for the manufacture of fur­
ed in our kitchens by the aid of 2,005 pate n t  machines. niture other than chairs. New Jersey has one inventor 

Tbe art of printing is covered by 5, 833 patents, to every 1,557 of i ts  population. There are 2,188 tools 
either of mach ines or special devices em ployed in the used. or which Illay be used, in stone working. Patents 
work. on explosive� have been issued to the number of 500. 

The inventors of artificial stcme and the m anufactur- The builders of tall houses have 1,639 elevators to 
ers of lime and cement have taken out 1.159 patents. choose from. Papier mache goods have been patented 

The surgeons of t h is country transact business wit h  to the number of 3,381. Of  air and gas engines, 1, 025 
t heir patents by t h e  aid of 3,335 patent apl.ll iances. different varieties hi>ve been patented. Cannons, guns, 

It seems strange. consid ering the delicate processes pistols, and projectiles are protected by 268 patents. 
em ployed in the m an u facture of je welry, that there One thousand and ninety patent!> have been issued for 
should be only 1.106 paten ts in this line. paving. 

There is no State or Territory in  the Un ion t.o some I There are 4, 240 models of  patented pumps in our 
of whose citizens patents h ave not been granted. Washington office. Watch and clock making is  en-

The great department stores and elevators of our coura ged hy 3,640 patents. There are 1, 449 different 
cities may choose anyone of 1,167 cash or goods con- appliances for d rawing wire. Arkansas has one in-
veyors. ventoI' in every 19,792 of its population. 

The fire extinguisher is represented in the Patent There !1l'e 2.266 patents and models of sh eet metal 
Office by 1,023 different models, each covered by papers wire. There are 5,979 patent locks and latches for 
patent. doors and gates. There are 4,299 different kinds of 

Montana has an unnsual number of inventors for a saws and sawing apparatus. North Carolina has one 
new State. There is one to every 1, 738 of its popula- inventor to every 18,597 of its people. 
tion. The Patent Office has issued 7, 633 patents on laundry 

Buttons, bu('kles and other devices for fastening appliances. There are 2, 388 different kinds of veloci­
straps or clothing h ave been patented to the number pedes. The manufacture of gas is covered by 3, 000 
of 11,795. patents. Tbe manufacture of felt is covered by 771 

There have been 3.717 patents issued for devices or patents. Patented machines for bookbinding number 
machines employed by the carpenter. 2,566. Boat b uiling patents number 1,216. There are 

There are 2,487 different varieties of fire escapes and 1,580 patented knitting machines. The steam engine 
ladders to be used in  emergencies. is covered by 8,237 patents. T here are 1, 523 different 

Soda water and other cooling beverages are man u- patented kinds of nails. There are 459 patents cover­
factured according to 278 patented methods. The  ing masonry work.-St. Louis Globe-Democrat. 
steam engines of this country need not lack for valves, 
2, 465 I)f these having been patented. 

The Patent Office has issued 3,075 patents for inven­
tions, contrivances, and discoveries in telegraphy. The 
fisherman has at his command 2,667 patented devices 
for attracting or capturing the finny tribe. 

According to the reports of the Patent Office, there 
are 4, 389 d ifferent varieties of patented chai rs .  The 

•••• • 

The Valuable Dog_ood. 
Dogwood wands make excellent whipstocks and are 

used in some of the best wh ips. They are cut some­
timfls by coachmen in the suburbs and sent to town to 
be dressed and made up into whips. The stocks made 
of this wood are notable for their ornamental knobs 

n umber of patent medicines is  not so great as might at regular intervals, which are the truncated and 

be supposed, there being only 1,332 in the reports. rou nded branches. These are imitated in some other 
whipstocks, but the imitation is a cause of weakness. 
Tbe dogwood stocks are extremely tough and elastic, 
being comparable ill elasticity with whalebone. 'l'h e  
wood i s  used for butchers' skewers, a n d  some philolo­
gists conjecture that the first syllable of the name is a 
corruption of ., dag," meaning a spine or dagger. Dog­
wood, being particularly free from si lex, is used by 
watchmakers and opticians in clean ing watches and 
lenses. The American Wood worker add s : Bitter bark 
of the dogwood is used as a subst itute for the bark of 
the Peruvian quinine t ree. Dogwood is notably of 
slow growth, and in all thickly peopled regions tbe tree 
is  recklessly despoiled for the sake of its blossoms, so 
that the supply of the wood for commercial purposes 
is not large. 

Harness making has received the earnest attention 
of the inventor, th ere being 7,400 patents in this line. 
The erection of fireproof buildings is enconraged by 
455 patents, taken out  for materials or  metbod s. 

Over 25.000 inventions for the manipulat.ion of metals 
h ave been patented in our government office. B utter 
making is encouraged by 4,435 patents, either on de­
vices em ployed or methods of manufacture. 

There is no leading country in the world whose 
natives have not taken out patents in the United 
States. Wood working tools h ave developed 4, 235 
patents, of w hich one is an auger w h ich bores a square 
hole. 

Of mechanical motors there are 1,775 known to the 
officers of t h e  Patent Office. There are 1, 351 patents 
which may be employed in the manufacture of glass. 

Kitchenware, exclusive of stoves and ranges, is pro­
tected by 1,747 patents. Patent needles 'and pins are 
made to the n u m ber of 175 different varieties. The 
manufacture of sugar and salt is  carrie·� on by the aid 
of 2 401 i nventions. 

The necessity of preparing tobacco for the consumer 
h as developed 2.274 patents. There are 3,307 patents 
for machinery or proces!'es employed in paper making. 
The farrier is aided in his  work by the inventor to the 
n umber of 1,234 patents. 

The implements and materials used in buildings are 
protected by 7,792 patents. Trunks, valises and bag-

.. .. � .. 

FEW people realize the immense power that is re­
qu ired to propel a vessel of any kind when a speed above 
20 knots is req uired. Tak8, for instance, the British 
torpedo boat chasers, which are mere racing machines, 
even from a naval point of view. The most perfect 
specimens of vessels of this class, which h ave attained 
30 knots speed , carry 60 tons of coal, which is fnll one­
quarter of their entire seagoing d isplacement. They 
burn 3� tons of coal per h our. To attain the  3 knots 
over 27, which is the h ighest speed of ord inary torpedo 
boats, it was n ecessary to increase the fuel expenditure 
fully 50 per cent.-Marine Review. 
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AN EFFICIENT SPEED CONTROLLER. 

The speed controller shown in the i I Iustratio,} is de­
s igned to take the place of and supersede the old 
style cone countel'shaft , gi ving in its place a con­
troller m uch more com pact in design and havi ng for 
its pecul iar ad vantages the facility of changing the 
speed to any d esired rate within i ts scope, even to th e  
fe west number o f  revolutions. T h i s  is effected with­
out loss of time on the part of the operator or th e 
touching of the belt, but simply by turning a lever 
from right to left, or left to right, as he may wiBh to 
increase or decrease the speed of his machine, thereby 
avoiding all danger from accident incident to h and· 
ling the belt or soi l i ng the hands fro m coming in con­
tact with it. 

This  controller can be successfully applied to all ma­
ch ines now in use w h en it is particularly desirable to 

obtain th e  interm ediate rates of speed which occur 
between the steps or risings of the cone p ulley , and 
meets a demand which has existed s in ce the cone sys-

THE CUMMINGS' SPEED CONTROLLER. 

tern has been known.  It has been th orough l y tested 
during t h e  past three years in actual e veryday shop 
and fa ctory service in the running of pri nting 
pres;.;es, winding, scre w, grinding and knitting ma­
chines, drills, lathes, and film macbin es, and has 
elicited hig-h com mend ation and duplicate orders from 
those who h ave used it. 

Th e belt pulley, recei ving motion from any suitable 
driving or countershaft ,  has connected to it or forming 
part of  it a concave annular grooved face to be en tered 
by one or more shiftable friction disks, a similar fric­
tion face being connected to or forming a part of the 
belt pulley of t h e  mach ine to be driven, and the lateral 
movement of the level' which regulates the pos ition of 

� �. � 
CUMMINGS' SPEED CONTROLLER APPLIED 

IN RUNNING A PRINTING PRESS. 

J tituttfit jmttitlu. 
()hinese Labor a n d  Wages. 

T. R. Jernigan, United States consul at Shanghai, 
has made a report to the State Department in which 
are presented in detail the a mounts of wages paid in 
that co untry for skilled labor. The sums are stated in 
American curren cy, and the wages may be understood 
as with food except in cases where asterisks are used : 

Description. 
Blacksmith . . . . . . . . . . . . . . . . . . . . . . .  . 
Brass\,"orker. . .  . . . . . . . . . .  . . . . . . .  . 
Barber . .  . . . . . . . . . . . . . . . . . . . . . . . . . 
Bootmaker : 

Native . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Foreign . . . . . . . . . . . . . . . . . . . . . . .  . .  

Bamboo cabmaker . . . . . . . . . . . . . . .  . .  
Bricklayer. . .  . . . . . . . . . . . . . . . . . . . .  
Compositor : 

Native . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Foreign . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Carpenter . . . . . . . . . . . . . . . . . . . . . . . . 
Cabinetmaker . . . . . . . . . . . . . . . . . . . .  . . 
Coolie*' . . . . . . . . . . . . .  . . . . . . . . . . . . .  . 
Bookbinder : 

Native . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foreign·. . . . . . . . . . .  . . . . . . . . . .  . . . 

Lithographer- .  . .  . . . . . . . . . . . . . . . .  . .  
Funiiture polisher . . . . . . . . . . . . . • . . . .  
Tailor : 

Native . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foreign 

Pressman . . . .  
Coachman : 

Native . . . . .  . 
Foreign . . . . . . . . . . . . . . . . . . . . . . . . 

Honse Boy : 
Native* . . . . . .  . . . . . . . . . . . . . . . . . . .  
Foreign .  . . . . . . . . . . . . . . . . . . . . . . . 

Cotton mill machinist* . . . . . . . . . . . .  . 
Cotton factory hands* . . . . . . . . . . .  . . 

.. � . »  • 

Per Day. 
$0 13 

16 
3 

10 

11 
10 

Per Month. 

$5 28 

5 28 
$7 92 to 15 84 

11 
11 
13 

21 

10 

$0 11 to 22 
18 

4 22 
6 34 

10 56 

6 34 
6 34 

3 17 
6 34 

2 11 
4 75 

C uttiug a Gask et. 

The in experienced engineer who tries to cut a gas­
ket by first marki ng it out with It rule and dividers 
and then spaces off and lays out the holes is 
very cl early • •  not in it " with the TIlan who und er­
stands his  business, says Tradesman . That man will 
not try any measuring or spacing b usiness, but will  
place the sheet of ru bber on tbe flan ge i t . i s  to fit and 
with a small round- faced h ammer he will go light l y 

over each line of surface bound ary, both curved and 
straight. He will tap lightl y so as not to strike 
through the rubber cloth and damage tb e iron work, 
yet the blows are h eavy enough to cut tbe fabric 
nearly if not q uite in t wo.  If th ere are several holes 

or It more or less com pl icated ontline to be cut, h e  
will first cut o n e  o r  t wo o f  t h e  bolt holes, then put 
bolts or tight ly fit ting pieces of wood in th e holes cut 
to hold th e gasket in place while he is cutti n g the 
balance of the way around. In th is manner the gas­
ket is cut out exactly to the sh ape of the surface u pon 
which it is to be placed , and that, too, without the 
trou ble of measuring, using dividers or 'mai ntaini ng a 
kn ife sharp en ough to cut rubber. T h e  only require­
ment i s  to strike light with t h e  ham mer, so as not to 
injure the corners of t he iron . 

latter pipe is connected with an oil outlet from the 
body of the device. 

The oil ouUet is a four-way fitting, and, by removing 
the plugs from one of the arms, one may observe the 
flow of oil through the outlet or main  arm. The pipe 
opposite the supply pipe is not employed when the 

we l l  flows water as well  as oil, and in th e  upper por­
tion of t h e  gas delivery pipe is a reducing nipple, re­
lo w which the pipe forms a gas cham ber, prevent ing 
any escape of oil in case of a h eavy flow. The lo wer 
end of the pipe exten d ing down into the cylinder from 

GILMORE'S SEPARATOR. 

the top is plugged , and has adj acen t apertures, form­
ing a separator, and j ust below the oil outlet is a water 
delivery pipe whose inner end extends nearly to the 
bottom of the cy l i ndf'r. In operation, the gas receh'ed 
from the suppl y pipe is designed to pass off from tb e 
fitting at the top, through t he gas outle t, tbe water 
and oil passing together t h rough the separating cham­
ber, and each, from their  d ifferences i n  gravity, pass­
ing out by their respecti ve ou tlets. 

• I . ,  • 
AN IMPROVED SHADE SUPPORTER. 

The sh ade-supporting device shown in the i l lustra­
tion is adapted to sustain a shade roller adjusta bly in 
position at any desired point on the window frame, 
thus making it convenient to admit light from the top 
of a w i ndow only w h en such arrangement of the shade 
is preferred . The improvement h as been patented by 
Joseph W. T urn b ull, and is being manufactured by 
Turnbull & Hennessy, No. 308 Baronne Street, New 
Orlea ns, La.  Rack bars, on which are vertical guide­
ways, are secured to the side rails of the window frame, 
and in these guideways slide bearin g  blocks in wbich 
are j ournaled the ends of a transverse shaft, gears at 
the ends of the shaft engaging the rack bars . One of 

I the bearing blocks is shown i9- the smal l vie w, and 
Fall of' a G l acier. 

Engi neering describes the fall of a glaci er in the I 
Bern ese Oberland about 5 A. l\L on September 11, 1895, I from an altitude of 10, 823 feet above sea level . The 
whole mass, esti m ated to be half  as large again as the 
largest of the pyramids of Egypt, lea ped down 4, 600 I feet to the bottom of the  valley, then u p  1, 300 on the 

other side and back into the valley j u�t far enough to 
not de�troy the waterco urse t h rough it. It  appears 
to have jumped t he watercourse, moving as a solid 
mass. It on l y took about t wenty seconds in its first 
downward plunge, ten in its leap upward , and ten in  
falling hack, so  that at  the end o f  forty seconds the 
mass h ad changed its  place from nt'ar the  top of the 
TIlountain to the farth er side of the valley, where it 
buri ed nearly one square mile of rich pasture to the 
d epth of six feet. A si milar ice aval anc h e i� recorded 
as having occ urred at the same spot on the same day 
of th e year in 1782. 

. . . . ..  

. � . I .  
SEPARATING GAS AND WATER FROM OIL. 

T h e separation of  gas and water from oil as the lat ­
ter flows from a well, and before it has reacbed a tank, 
is designed to be auto maticall y effected by the sepa- i i rat or sho wn in th e accom panyi n g  ill nstration, tbe im- : 
provement making It possible to d is pense with a great 

TURNBULL'S SHADE SUPPORTER. 

' deal of the tankage room heretofore req uired , and sav- these blocks, in conn ection w i t h  the shaft, form a ,;up­

ing ex pense and labor for steam. A patent has been porting frame in wb ic h  i s  j ournaled the sh ade roll er. 

granted for tb i s  i n vention to Benton Gilmore, of Deer- The shade suppO l·ter is d rawn up 01' low ered by Illeans 

field, P:1 , and the improvem ent is  being introd u ced of a cord passed over pu lleys at �he top and OIle side, 

bv F. A. Wood, of Grand Va lley, Pa. 'fb e  u pper end tbe end (If the cord being secured to a retai n i n g  device 

of the cylin d rical body of t h e  device is closed by a cap at on e si de. As the supporting fraIlle and sbade are 

through 'which a�t igbtly fittingltube passes down to near- raised or lo wered they are guided by th e  e n ga�ement. 
the contacting poin ts uf t he disks w ith the two fric- ly the center of the cylind er , and on the tube, above the of the slide blocks and the teeth o f  the gears WIth the  

tion pulleys adj usts the  s peed of rotat i on of the  driven cap, i s  a four-way fitting form in g a confluent chamber, rack, the  shade bei ng u n w o u n d  or w o u n d  to pr? perl y 

p ulley. It is patented by H e nry H. Cummings, and o n e  arm of tbe fi tting bei ng connected with the supply shade the wind o w after the  frame has been adJ usted 

is  manufactured as re p resented in  the i l lustration hy pipe from the well. An u p ward ly extend ing pipe is to the desired position . A slot i n on e of t he �lide 

H.  H.  C U lll lll i ni!'s & Com pany, No. 110 High Street, curved and leads downward at one side, forming a gas blocks at on e side permits  the ready removal of the 

Hoston Mass. It can be and has been made to operate deli very pi pe, while  opposit e  the supply pi pe leads a shade from its su pport. 'rhe shade cannot fall under 

auto lJl�tical l Y with compl ete success when desired, a pipe b aving a check valve, and connected by a union any circum�tallces, the d evice i� i nexpensive a�d may 
feature which constitutes a very important peclllial'ity I wit h a branch pipe, preferably made up of fitting-s, �o be readil y put  np by any one, and the �h ade IS at all 

of the d evice. that it  may be given any desired inclination, and the tim es h eld perfectly  level. 
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AN AUTOMATIC VENDING MACHINE. 

A slot m achine designed to afford unusual facilities 
for ven ding a wide va riety of articles, particularly 
suc h as are commonly supplied in elongated sized 
packages, is  shown in the accompanying i l lustration, 
and h as been patented by Charles W. Gold-
smith, of New York. It is now being intro­
duced in l lIany places throughout the city. As 
shown in the  i llust ration , the mach ine is ar­
ranged to d eliver stamped envelopes and note 
paper of different kind s, various samples of 
wh ich are shown in the vertical glass-covered 
ease at t h e  rear, th e top of t h e  m achine casi ng 
being formed for use a s  a desk. The mer­
chand ise receptacle, as shown in the !SIlIall 
view, is sustained ce ntrally in th e casing, and 
project ions therefrom form bear ings for rock 
shafts which operate frames to d eliver the 
goods, a single package at  a time, the mechan­
i sm being set in operation by a lever, an arm 

of which projects into an ori fice of the coin­
way. 

When the merchan dise with wh ich the 
machine is su ppl i ed has been exhausted, a stop 
lever comes automatically into operation to 
close the end of the coi nway and prevent  t h e  
insertion of additional coi ns .  The machine, 
as man u factured , is easily operated , ana does 
not seem l iable to get out of order. The m er­

chandise to be de l ivered, on t h e  ins ertion of 
the proper coin , d rops from the cent ral rece pta­
cle through a guide, falling u pon a chute, by 

m eans of which it is passed out through the 
deli very opening. 

• • • • •  
RECEN T  OBSERVATION S OF MARS. 

-An American astronomer wishes to speak 
to you, sir. There are t wo visitors, and here 
are their  cards : 

" Percival Lowell . "-" Alvan Clark." 
-Ask them to walk in. 
-I am h ighly delighted to meet you, Mr_ 

Lo well. We are familiar in France with your 
splendid work. Have you come to see a little of 
Europe ? 

-I arrived this morning at Sain t Lazare station and 
shall be off again from Lyons station . 

-What, so soon ? The American s are always 

meteors ! 
-I am going to t h e  Sah ara to find ont whether there 

is a particle of atmosphere that is perfectl y  calm ; but, 
in the first pl ace, I am anxious to show you w h at we 
have already accom plished upon our Arizona Moun­
tai ns. It was your work u pon t h e  planet Mars t h at 
gave us the  impetu� ; b u t  we n o  longer agree w ith 
you. You will  utter a loud protest ,  perh aps ?  

J t itutif tt �lUtri,au. 133 
-On the contrary, dear sir. You well kno w that I -Mars transi ts at about thirty-eight million m iles, 

am looking for progress on l y, and no one was as h appy but you h ave diminished its distance to forty-eigbt 
as I to see you d e d icate a special observatory to our th ousand m i l e�, and even a l ittle less. That is five 
friend the planet Mars. You know t h at ind ependent I times nearer t h an the moon seen by the naked eye. 
science receives bot li ttle support in Prance. On the And you have seen . . . ?  I believe you in ad-

GOLDSMITH'S COIN CONTROLLED VENDING APPARATUS. 

contrary, you make quick progress in your country. 
Have you anyth ing n e w ? So mnch the better. Mr. 
Al van Clark is the leading optic ian of the world , and 
he m u st h ave constructed a perfect instrument for you. 

- Yes ; as you remark, a perfe�t one.  
-And of what dimensions ? 
-Of seventeen and a half inc h es diam eter . 
-At what altitude are you situated upon Plagstaff 

Mountai n ? 

-At seven thousand, two hundred and fifteen feet. 
The atmospb ere is excellent and the i m ages are of per­
fect distinctness. We h aye been able to carry our 
magnifications up to 800 and 900 diameters. 

va nce . 

-No ; you are m uch too acadpmical, and, I 
shall dare to say, timorous. You are afraid to 
cut loose from the lead ing strings of the school. 

-Do you th ink so ? A sk the astronomers of 
the Institute what they think of it. 

-You are stoppi ng b y  th e way. 
·--Th at is in ord er to afford you the pleasure 

of goin g  furt h er. 
-Well ! the fam ous canals, you know. Of 

these you h ave b u t  79 upon yonr map, while we 

have 183,  th at is to say, 10! new ones. Several 
are as fine as hairs. And you r lakes ! We 
have 45 of th ese, alm ost all of which a re ex­
actly  round.  A n d  as for the changes that you 
have described, they are not inundation s. 

-Wh a t  then ? 
-All that is vegetation. 
-A n d  our seas ? 
-Pra iries. 
-And our lakes ? 
- O l oes. 
-- , .  However," added the able observer. " I  

also h ave written a book about Mars, and h ave 
brought you the proof Bheets of it ,  along with 
an im pression of the new m ap. You will con­
clude, as I do, t hat th ese are not seas h ere, 
s ince they are traversed by the so-cal led 
canals. "  

And Mr. Lowell unfolded before m y  eyes th e 
map that is reprod uced h ere w i t h .  

- This  i s  very remarkRble. But are you  sure 
of th e accuracy of y o u r  observations ? At T h e  

l i m i t  o f  visi bility, one m ay b e  t h e  vict im of 
illusions, and even afterward see again what 
he th ough t he saw the first time. 

You know as well  as I th at the d umbbell 
figure, for example, d rawn by Cassin i  two 

centurief ago does not exist, am] yet every one thought 
h e  saw it. 

- Mr. Pickering and Mr. Douglass , like myself, are 
perfectl y sure. A nd now we confiden tl y  su bmit our 
observat ions to the cri ticism of astronomers. I call 
your attention especial ly to the geomet rical pattern of 
the canals. See these m eeting points. This arrange ­
ment is intentional and is for th e express purpose of 
d rain ing off the water. 

The conversation between Mr. Lowell, Mr. Clark 
and m ysel f upon this interesting su bj ect ex panded. I 
was not far from admittin g  (and I have alread y writ­
ten) that w e  do not truly see the canals. All th ose who 

NEW PLANISPHERE OF THE PLANET MARS. 

FOUR TELESCOPIC ASPECTS OF THE PLANET MARS. 
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have had the uuspeakable pleasure of traveling in a 
balloon and of hovering at a certain height over rivers 
have remarked that the latter are red uced to a mere 
th read, but that their course is admirably traced by 
the verdant valley that they water, the meadows out­
li ning sucll course on both sides. One day, at six 
o'clock in the morning, while I was at an altitude of 
8,000 feet above the Rhine at Cologne, 1 was much 
surprised at the tenuity of the river, which was 
scarcely visible as a green thread in the center of its 
meadow, which, likewise green, was elongated like a 
ribbon from south to north. I had the same impres­
sion one day in passinll over Orleans at an altitude of 
10,800 feet above the Loire, when the water was even 
invisi ble, and it was the bottom of yellow sand that 
was seen like a central thread of the strip of meadow 
land. In the canals of Mars, it is also the product of the 
water that we see ; the vegetation and not the canals 
themselves. 

As for the seas, we ask time to reflect until the month 
of December, when the planet will return to us, in obe­
dience to the laws of attraction, and permit observers 
to confirm the lines of th is ne w map. If these dark 
lines really traverse the seas as they do the continents, 
we shall be led to modify our interpretation and to no 
longer consider them as stretches of water. 

Nevertheless, there is water upon this neighboring 
Illobe. The most evident proof of this is  in the snow 
that extends all around the poles as far as  to a latitude 
that corresponds to that of St. Petersburg, and some­
times eveH to that of Paris, and wh ich, u nder the rays 
of the summer sun, melt almost com pletely. This 
melting of the cir('umpolar snow is  m uch more com­
plete upon Mars than upon the earth ; doubtlel:ls be­
cause the sea!>ons, which are analogous to ours. are 
twice as long. None of it remains except at one point 
-not at the geographical pole, but at the pole of cold, 
at 210 miles from the former. Whence is this water 
deri ved, and what becomes of it  ? 

We kno w what becomes of it. It fills the canals a.nd 
is distri buted over the entire surface of the continents 
for the irrigation of the dry land. It never, or scarcely 
ever, rains upon Mar8 . Fine weather is perpetual 
there. There are no clouds, no rains, no sprin�s, no 
brooks and no ri verso The circulation of the water 
takes place in an e ntirely different manner from that 
in which it does here. 

According to these recent observations, the water 
derived from the melting of the sno w in summer gives 
rise in the first pl ace to t h e  dark spots that we take for 
seas, in distributing streamlets of water thereupon 
that supply the fields and meadows, and perhaps the 
woods, the tone of which varies with the seasons. 
Then it is sent by the geometrical net work of rectilin­
ear canals to the most desert steppes. 

The  series of disks arranged in echelons at the inter­
sections of the canals represent purposely created oases 
fed by these waters. 

We know that upon this neighboring world a man 
weigh i ng here 165 pounds would weigh but 52, that the 
density of substances is much less there than here, that 
the atmosphere is very light there, and that the condi­
tions of life there all differ very sensibly from our own. 
It is probable that the  h uman kind, whatever it may 
be as regards form, is more advanced than our own 
(Mars bei ng m uch older than the earth) and much su­
perior i n  intelligence. Such fraternal unity of organi­
zation would seem, moreover, conformable to our theo­
retical ideas as to our neighbors of the sky. 

Optics is rapidly advancing and will conti nue to 
advance. Let us not draw conclusions yet ; let us 
wait. But Ip,t us testify to the rapid progress of the 
finest and most attractive of all the sciences. We 
shall expatiate no further upon this subject . W e  shall 
merely add that Mr. Lowell was kind enough to post­
pone his departure in order to deliver a lecture be­
fore the Astronomical Society of France, and that it 
proved a great success. This session, which was pre· 
s ided over by Mr. Max Cornu, was particularly inter­
esting. Do you ask me what the Astronomical Soci­
ety of France is ? It is an association of which all 
those who love astronomical science may form part, in 
con sideration of ten francs a year, and which, through 
its monthly bulletin, keeps one posted upon all the 
progress made in astronomy. 

We reprod uce herewith four globes representing the 
planet Mars in its entirety, according to Mr. Lowell's 
observations. The American astronomer h as laid 
out a plan isphere which we likewise reproduce, 
This represents these same globes extended upon a 
plane according to the Mercator system of projection, 
used in geograph y for the construction of charts.­
Camille Flammarion, in L'Illustration. 

. . . ' . 
Oppositio n to Inventions.* 

One of the most remarkable things in the history of 
mankind is the opposition to the introduction of inven­
t ions and improvements which has existed from the 
earliest times, and still exists to some extent. 

From the time when the earth we.s believed to be 
flat, and Galileo was denounced and imprisoned for 
asserting, in accordance with the theory of Copemi-

,. By Mr. WIllIam. C. Dodge, ill Engineering 1IlagazlDe. 
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cus, that the sun was the center of the planetary sys- whole length of the road, and that would be so expen­
tem , and that the earth had a diurnal motion of rota- sive that it  would not pay ; second, the momentum 
tion, this opposition to new ideas has existed, and of such a moving body as a train of cars would be so 
been manifested in the grossest outrages upon, and great that the train could not be stopped until it got 
persecutions of, the originators and advocates of the several miles past the place ; and, third, no one would 
new ideas. This has been true of inventions and im- want to risk his l ife flying through the air at the 
pro vements in the arts and sciences, as well as in gov- rate of 12 or 15 miles an hour. 
ernmental and religious im provements or reforms. So, too, Daniel Webster expressed grave doubts as 

Much of this was due to the existence of the provail- to the possibility of railroads, saying, among other 
ing doctrine of t he . .  divine right " of rulers and the things, the frost on the rails would prevent the train 
arbitrary power exercised by them, and to the claim from moving, or from being stopped, if it did move . 
of superior wisdom and infallibility made by the then When Murdoch invented or discovered a means for 
dominant church, supplemented and reI dered possible producing illuminating gas, no less a man than Sir 
by the ignorance and helplessness of the masses. H umphry Davy ridiculed the idea of using it for light-

Besides, human nature seems to be , ubject to the ing purposes, and said if it was to be used for street 
same laws as moving bodies ; it moves al,, 'ays in a direct lighting, they would have to use the dome of St. Paul's 
line when once set in motion, unless interfet·ed with for a gasometer. Sir Walter Scott made clever jokes 
by a power sufficient to deflect it from its course. In about . .  sending light through street pipes, " and 
the arts and sciences, as 'in politics and religion , men " lighting London by smoke, " but subsequently had ' 
prefer to remain undisturbed, and naturally resent any hill house lighted by it. Wollaston, a scieIltific man. 
interference with their >!ettIed beliefs and habits. said " they might as well attempt to light London 
They look with suspicion on n e w  suggestions or ideas, with a slice from the moon." It is but a few years 
and especially such as, in their ignorance, they think since the scientists of Europe demonstrated mathe­
will interfere in any manner with their present inter- mati cally that the electric current could not be divided 
ests ; and hence the tendency to continue in the old for incandescent lighting, but to-day the contrary is 
ruts, and violently oppose im provements or changes, demonstrated by millions of incandescent lights, i l lu-
and to denounce inventors as I i  cranks. " minating every spot where civilized man resides. 

History shows that the great improvements in the But the strangest of all things in this connection is 
arts and sciences h ave had t.heir development only the fact that, even in this enlightened age, there are' 
since free governments have been established, and men who still insist that invention s  are inj urious. 
general education introduced ; and it is wh ere these It is not man y  years since that, in a paper published 
exist in the greatest perfection that the greatest ad- at the national capital, there was the statement that 
vance has taken place. the steam engine and the sewing machine were t wo of 

In the United �tates, where there is the greatest the greatest curses that ever befell mankind I 
freedom in govern mental and religious matters, there It is, moreover, a matter of history that in certain 
has been the greatest advance in in ventions. The flections of this enlightened land prayers were fervent ly  
growth and development of our manufacturing and offered in ch urches beseeching that the wickedness of  
agricultural interests, which is d ue to inventions fos- the newly invented sewing machine, which, it was sup­
tered by our patent system more t h an to any other posed, would rob the sewing womfln of their means of 
cause, have been marvelous, and excite the astonish- obtaining a living, might become apparent, and its 
ment of the world. Under the benign influence of promoters be stricken by a conviction of their wrong­
this system, in a single century, we have grown from doing in making it, and thus be told by heaven to de­
a cluster of scattered settlements, mostly along the sist from its manufacture. 
Atlantic seaboard. with a population of less than This spirit of opposition exists to- day to a greater 
4.000,000, to a powerful and compact uation of nearly or less extent among the labor unions, whose memo 
70. 000, 000 ; have increased our national territory from bers, without investigating the subject, are made to 
830,000 to 3, 314. 220 square miles ; have subdued the beHeve that labor·saving machinery deprives them of 
forests and built up the whole country from ocean to employment, or at least will lessen their wages, j ust 
ocean ; and have built lliore miles of railroad , and as the silk weavers of Lyons though t in regard to 
established more post offices, than a l l  other nations .Jacquard's loom, and as the spi nners of Lancashire 
combined. We have grown and prospered as no other thought in reference to Hargreaves' spinning j enny. 
nation has, until to-day we do one-th i rd of the world's It is no doubt true that, when a new invention is  
manufacturing, one-third of its  mining, one-fi fth of its introduced which revol utionizes some particular art 
farming, ami possess one-fifth of its wealth. or branch of business, it at first decreases the n umber 

With snch an illustration of the benefits of our pat· of persons employed in  that particular line ; but that 
ent system, one would su ppose that opposition to in- is only tem porary, for in a shOJ·t time the result is a 
ventions would long since have ceased ; but, unfortun- cheapening of the product, a greatly increased de­
ately, while it has greatly diminished with the growth mand for it,  because of this cheapening, and th en 
of intelligence and universal education,  it still exists. necessarily an increased demand for laborers in that 

As ill ustrative of this spirit of opposition, it may be line, and almost universally at increased wages. 
interesting to cite a few instances. When, in 1807, The !>tatistics of th e country show this to be true 
Papiu, of France, the inventor of the digester in uni- beyond the possibility of q uestion. The records of the 
versal use for paper making and many other purposes, Labor Bureau show that from 1860 to 1880, the most 
and also of t h e  lever safety valve, made a swall steam- prolific period in this country of in ventions, and the 
boat and ran it down the river Fulda, the ignorant most intensified in all directions of their introd uction, 
boatmen, who, like some of the laboring men of the the population increased 59 ·51 per cent, while in the 
presen t  day, thought it would inj ure their business, same period the number of persons employed in all 
seized and destroyed it. occupations-manufacturing, agriculture, domestic 

So, too, when .Jonathan H ulls patented his steam- service and everything- increased 109 ·87 per cent ; and 
boat in  England, in 1736, he was laugh ed at and rid i- in the decade frow 1870 to 1880 the population in­
euled in every conceivable way. creased 30 '08 per cent, w hile the number of persons 

When .Jacquard invented his loom. which was so employed increased 39 per cent. 
wonderful that the great Amout, French minister of As shown by the in vestigation of a committee 
war, caused him to be brought into his presence and of the Senate, wages hR\·e increased 61 per cent 
said to him : . .  Are you the man who can do what in the Un ited States since 1360. And. as all know, 
the Almillhty cannot-tie a knot in a stretched during that same period the cost to the people 
string 2" there was the strongest opposition to its in- of nearly all manufactured articles has been de­
troduction, culminating in a mob of the silk weavers, creased in as great if not a greater ratio. As 
who took it from his house into the streets, broke it with manu facturers, so w ith farming. As a recent 
up, and b urned the fragments. writer has well said, " The use of patented IDa-

lt was the same with Hargreaves in England, when chinery has so changed agriculture t h at there is 
he in vented his spinning jen ny in 1763. He was perse- more propriety in saying that we man ufacture crops 
euted by his fellow workmen, who seized his machine, than in saying t.hat we grow them." And still 
broke it in pieces, and drove him from his native town. another writer say. : " We use implements that 

That invention, with the improvements of Ark- cheapen the cost of production, and make the labor 
wright and Crompton, and the in vention of the cot- of harvesting like the sport of the fairy books. " 
ton gin by Whitney, who was outrageously defraud- While most people have the idea that inventions 
ed of his rights, have changed the entire art of pro- have mainly benefited the manufact uring industries, 
ducing woven fabrics. Indeed , so far as the cotton it is susceptible of demonstration that they have bene· 
industry of the world is concerned, th ey may be said fited our agricultural industries nearly as much . 
to have created the industry, which to·day gives In speaking of the condition of the United States, 
employment to millions, and has so immensely cheap- a recent English observer says : 
ened the product that it is used the world over. " America has for many years enjoyed an amazing 

This opposition to and unbelief in the possibility degree of prosperity, so much so indeed, that, to use 
of the success of in ventions has not been confined to the eloquent words of Edmund Burke, • generalities, 
the ignorant alone, but h as been shared by many which in all other cases are apt to heighten and raise 
educated and even great men. When it was proposed the subject, have here a tendency to sink it. Fiction 
to build a railroad in the United States, Chancellor lags after truth, invention is unfruitful, and im�gi na­
Livingston, one of the greatest IDen in the State of tion cold and barren.' The United States has 65, 000, ­
Ne w York, published a letter i n  which, as he thought, 000 people, who spend more on dress than any other 
he demonstrated the utter impossibility of the prO- I people on the face of the earth," and who, he might 
posed undertaking. His reasons were, first, that it I have added, enjoy more of the comforts of life in all 
would Nquire Po lQs,lIl1ivQ IIQbIlUa.ctg.re of lQl!.lilonry the directionlil than any other people on earth. 
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VACUUM TUBE ILLUMINATION BY THE microscopist would call " the light of a white cloud," 

D. McFARLAN MOORE SYSTEM. recognized by eye workers as the most perfect illumi-
(Continued from first page.) nation. It is artificial day light without the red glare 

with relatively simple apparatus, produced very re- of ordinary lamps. Normally, the tubes would have 
markable effects in ind uctive lighting, and, after some their ends counected, but this is not necessary. The 
years of work and study, his system has taken a defi- most beautiful effects can be produced by induction, 
nite shape. Mr. Moore has worked u pon the princi ple as one excited tube will  il lum inate another if  placed 
of effecting as clean cut and rapid a break of an elec- near it. One of the illustrations shows an experi ment 
tric current as possible, and has utilized for lighting in which tubes held in the hand are illuminated by 
purposes the effects of this break upon a current in a being brought near a metallic netting, the latter being 
self-inductive circuit, recognizing the fact that it was in circuit with the circuit breaker and coil. 
the so-called action due to the break, the inductive A curious feature of this experiment, itself most im­
" k ick," w h ich he had to rely on, and he concentrated pressive, is that the intensity of i l lumination is greatly 
his  energy on making the break as sharp and as de- diminish ed in the portions of the tube belo w the hand, 
cid ed as possible. the increase of electrostatic capacity by the body 

One of his first systems was the inclosing inside of apparently producing this phenomenon. It  is  obvious 
a Geissler tube of a mechanical circuit breaker for the that in this ill u m inating there is an end less range for 
tube itself, and with this apparatus  he obtained very decorative effects. It is proposed to use it for adver­
good effects, the tube lighting up much brighter than tising signs, and it has already been exhibited in this 
w hen actuated in the u&ual way. The proress seemed capacity. It call be ut ilized for theatrical purposes. 
to lend itself so well t.o exi�ting cond ition s that much How economical the  process will  be is as yet uncer­
was hoped for from it, but it has uow been superseded. I tain. The great loss in all high E. M. F. system s, in­
His present treatment of the problem of lighting, for cluding a circuit breaker action, is i n  t,he arc ; great 
his work tend., to that en d ,  h as taken the shape of energy bei ng dissipated in the surroundin g air. When 
us i n g  a special circuit breaker, to make and break a 
current for actuating electrodeless vacuum tubes no 
longer inclosing the circuit breaker i n  the tube i t  is 
med for. This circuit breaker is based on the prin­
ci ple that in order to make a sharp break it is essen­
tial to remove anyt hing that acts as a conductor 
between contact poi n t  and contact point, the air ordi­
narily acting as a conductor bet ween the contad 
points so as to prolong the action . This prolongation 
of the action is  precisely what it is desirable to avoid, 
the amount of counter E. M. F. is dependent on the 
length of time required for a single break, and in one 
of our ill ustrations we show the very simple apparatus 
by which it is disposed of. An ordinary s pring cir­
cuit breaker is inclm'E'd i n  a glass tube which is h er­
metically sea led after a vacuum h as been prod uced 
therei n. In the usual type of circuit breaker the air 
acts mechanical ly as a damper on the movemeuts of 
the spring. In the exhausted tube this dampening 
is done away with, the frequency of the oscillations 
being increased six times, which effects a step in the 
mech anical perfection of the arrangement. From the  
electric standpoint the absence of a ir  causes the make 
and bre'tk to be far more instantaneous than it would 
otherwise be, the opening required in the vacuo being 
less than in air. 

The circuit breaker is really the critical feature of 
the system. Its functions are performed in union with 
apparatus of known and accepted typo. Connected to 
one of the terminals of the magnetizing coil in the cir­
cuit breaker is another coil of wire to increase the 
self-ind uction. The apparatus is put into the ordinary 
incandescent circuit. 

E lectrodeless vacuum tubes, sealed glass tubes with 
nothing in them, with no metal attached except the 
metallic paint on the outsid e, therefore with nothing 
to burn out, are used to give the light. They are 
connected either across the make and break or in 
parallel with the coi l. When all is properly adj usted 
and the circuit breaker is operating to make and 
break the:circuit, the t u bes glow with a strong light, 
uniform from end to end, without striations and with­
out flickerings. I t  is a" i f  the entire tube was filled 
with an even atmo�phere of light. In the case of a 
straight tube, it is a glo wi n g  cylinder of the diameter 
of the tube. 

In his laboratory in Newark, Mr. Moore has carried 
out h is ex perimpnts, and the exhibitions of his light 
have been very impressive. The direct current incan­
descent lighting circuit at 110 volts poten tial is used and 
is connected directly to the circuit breaker coil and to 
the other coil placed in series . When the current is 
turned on, the circuit breaker vibrates, and at once 
the tubes connected with it glow evenly from end 
to end, their light being many times brigh ter than 
that of the old fashioned Geissler tube as ordinarily 
operated, there being absolutely no comparison be­
tween the t wo, the Geissler tube giving a mere thread 
of weak light as ordinarily worked. Around the cor­
nice of one of his  experimental rooms, Mr. Moore has 
arranged four tubes, 17f inch d iameter and 97f and 
11�� feet long. The ends or-these t ubes are coated with 
al u m i n um powder ; there is  no wire connected with i n­
terior of the t ubes, lind t h e  interior of t he tubes is 
brought to a degree of exhaustion suited for Geiss­
ler t ube action. In his experiments these tubes may 
be lighted all at once from the one circuit hreaker, 
or from several, when the whole room becomes bril­
liantly illuminated. In this distribution of tu bes along 
the cornice a suggestion iu a practical way is made, 
as it is proposed ultimately to i l luminate apartments 
by placing vacuum tubes in exactly such positions. 
The recognized tendency of the day is toward multi­
plication of lights, the avoidance of strong shadows 
and of uneven il lumination being desi rable in the eyes 
of the public. In the illumination by tubes carried all 
around a room, we have what amounts to an infinite 
multiplication of ligh ts, causing shadows to disappear 
and the room to receive the equivalent of what a 

this is removed and the arc is left working, the economy 
is enormously increased. There is no q ue8tion that 
the tube is economical ; the effieiency of th e circuit 
breaker seems now to be the critical point. But the 
most impressive feature is the compactness and sim­
plicity of the apparatus by wh ich the operations are 
carried out. The circuit breaker an d coil occ u py per­
haps a quarter of a cubic foot of space, ' yet suffice for 
regulating the  supply of cnrrent for an indefinite num­
ber of Geissler tubes, producing with inexpen�ive ap­
paratus effects hitherto unknown, and only approxi­
mated to by the most expensive apparatus. 

LarY llgeal T uberc ulosl s . *  

I do not take up th is  s u bj ect with the hope of add­
ing anyt hing astonishingly new, but to impress Mlose 
who treat general tuberculosis with the i mportance 'of 
accurate local diagnosis, as a promment feature in the 
prognosis, and to give some fe w points in  recent meth­
ods of treatment. It is probable that about one ·third 
of all patients suffering from pulmonary tuberculosis 
manifest a greater or less degree of laryngeal involve­
ment.  Although,  according to most authors, the pul­
monary in volvement is the initial manifestation of the 
disease, and the laryngeal involvement presents only 
as the disease develops, still I believe there are many 
cases in wnich a careful laryngeal pxamination may 
tell us, sooner than any other physical examination, 
of the approach of this insidious disease. 

. 

It is a too commonly accepted fact that, when an ex­
amination reveals a healthy pair of lungs, it is proof 
positive th at consumption does not exist, for very fre­
quently in its i ncipiency the disease is located in the 
upper air passages, only reveal ing itself in the lungs 
after com plete systemic infection . 

ThE're is a class of cases with which you are all 
familiar, presellting recurrent attacks of laryngeal 
cough, occasional hoarseness, associated with general 
debility, and yet showing no pathological pulmonary 
condition. Ho wever, a careful laryngeal examination 
will reveal to the t rained eye an unnaturally pale 
mucous membrane, w hich alone may give us warning 
of some threatened disease ; a li ttle later on a slight 
in filtration between the aryten'lid cartilages appears, 
with possible Rwell ing of the arytelloids themselves. 
All of these signs pass away, only to recur in perhaps 
an aggravated form, and finally we can diagnosticate 
unmistakable tuberculosis, perhaps, by this time, both 
in the lungs and the larynx. 

The point that I wish to make is that these first sus­
picious signs should be pl"Om ptIy recognized, and 
treatment, both remedial and cli matic, might  prevent 
the  development of the geLeral disease. 

The u n m istaka ble siglls of laryngeal tuberculosis 
occurring in their n atural sequence are : 

(a) Inter-arytenoid thickening. 
(b) Pyriform swelling of the arytenoids. 
(c) Infiltration of the E'piglottis. 
(d) Lesions of the vocal cords (both false and true). 
(e) Superficial and deep ulcerations, and 
(f) Necrosis. 
I wil l  say noth ing as to the  general treatment of 

tuberculm,is, a� you are all fam iliar with its various 
phases ; but the local treatment w i ll  often be of great 
assistance to t h e  patient  in preventing deeper infec­
tion, in t h e  removal of sym ptoms, and perhaps in pre­
venting m uch suffering. 

Catarrhal laryngitis rarel y becomes tubercular, but 
it is neverth ele�s advi�ahle to cure such catarrhal 
trouble when possible. 

Local cleansing sprays are both agreeable and help­
ful to the patient-such sprays as solutivns of boracic 
acid , bicarbonate of soda, sul[,ho-carbolate of soda, 
dil uted listerille, Pond 's extract, or dilutions of th e in­
dicated internal remedy.  

In the case of suspected oncoming tuberculosi,:, but 
before it is  actually present, local laryngeal treatment 

* By C. Gurnee Fellows, M.D., Chicago, Illinois State Homeopathic Medi­
cal Society. 18115 (as reported in Medical Arena). 
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is neither necessary nor advisable. But as soon as the 
inter-aryteuoid thickening above mentioned shows 
itself, and through the progressive steps, local treat­
ment becomes of inestimable value. I have seen 
ulcerations heal, arytenoid swellings diminish, infiltra­
tions decrease, vocal power restored, and painful deg­
lutition cease under appropriate treatment. 

For general applications to the larynx sprays are ad­
visable, but for accurate treatment, and particularly 
in the use of the stronger preparations, the  laryngeal 
applicator is alone allowable. For simple infiltration, 
no matter where it is found, mild stimulation for the 
purpose of  promotion of absorption is called for. Such 
stimulants are the sulphate, chloride, and sulpho-car­
bolate of zinc, carbolic acid, calend ula, and glyceroles 
of various indicated remedies. Reaction should be 
watched for and noted, and the applications made 
only so often as is necessary to  keep up the absorpt.ion, 
and not often enough to induce irritation . But when 
ulceration manifests itself, more radical treatment is 
demanded. Menthol, from 2 to 20 per cent, in ben­
zoinol, is h ighly recommended and has bflen of decided 
u se in stimulating the h ealing process, and is  perhaps 
second in i m portance for the treatment of ulceration. 
But lactic acid stands pre-eminently first and is worthy 
of its reputation. Its application has generally been 
madp directly to the ulcerated spots, beginning with 
a 40 per cent solution and increasing gradually to 60 
and 80 per cent, and often to the pure drug. 

Recent researches, and particularly those made by 
" Heryug, "  of Warsaw, have proved that the effect of 
lactic acid is far more powerful after c urettement of 
the ulcerations, and a perusal of a recently pu blished 
series of 300 consecutive cases treated in  t h is manner 
adds strength to our belief in its efficacy. In my own 
work I have had some good results wit h this treatment, 
and several cases have maintained the improvement 
for a period of over two years. The internal treat­
ment I shall )Jot discuss, because each case needs i ndi­
vid ualization. B ut in passing I cannot refrain from 
mentioning wit h  highest praise the iodide of lime. Its 
sphere of action h as been particularly upon infiltrated 
tissue, causing its absorption and acting favorably 
upon spasmodic cough. 

I n h alations of vaporized eucalyptus, menthol, pine­
needle oil, creosote, naphthalene, iodine, etc .. in ben­
zoinol, give us to a certain extent the benefits of· 
climatic change by creat';ng medicated air for respira­
tory purposes. 

• • • •  
'riny Oxen .  

One of the greatest curio�ities among the domesti­
cated animals of Ceylon is a breed of cattle known to 
the zoologists as the " sacred running oxen." 'l'hey are 
the d warfs of the whole ox family, the largest speci­
men of the species never exceeding thirty inches in 
height. One sent to the Marquis of Canterbury in the 
year 1891, which is still living, and is believed to be 
somewhere near ten years of age, is only twenty-two 
inches high, and weighs but one hundred and nine 
and a h alf pounds. In Ceylon they are used for q uick 
trips across country with express matter and other 
light loads, and it is said that four of them can pul l  a 
driver of a two- wh eeled cart and a t wo hunared pound 
load of miscel laneous matter sixty to seventy miles a 
day. They keep up a constant s winging trot or run, 
and have been known to travel one h undred miles in 
a day and night without eith er food or water. No one 
knows anythi ng concerning the origin of this peculiar 
breed of miniature cattle. They have been known on 
the island of Ceylon and in other Buddhistic countries 
f01'" more than a thousand years .-Tit-Bits. 

• • • • • 

A MEANS for preventing the noise m ade by trains in 
passin g  over iron bridges has been devised by a Ger­
man engineer named Boedecker. He puts a decking 
of 11( inch planks between the cross girders, resting on 
3 inch timbers laid on the bottom flanges. On the 
planks  a double layer of felt is laid , which is fixed to 
the vertical web of the cross girder. At the conn ec­
tions with the girder a timber cover joi n t  is placed on 
felt, and two h ooked bolts con nect the whole firmly to 
the bottom flange. Four inches of slag gravel cover 
the decking, which is inclined toward the center of the 
bridge for d rainage purposes. A layer of felt is laid 
between the planks and the timber� they rest upon 
and the iron work in contact with decking and ballast 
is asphaUed. The decking weighs 600 pounds per yard 
for a bridge 11 feet wide and costs 23 cents a square 
foot. It is watertight, and has proved very satisfac­
tory in preventing noise. 

... . . . .. 
Vivisection ill S",itzerland. 

Recently the people of the S wiss canton of Sch wyz 
voted by referendum on the question whether vivi­
section should be permi tted in the  ('anton or n ot. A 
motion to prohibit  d vi�eetion entirely was rejected 
by 39, 476 votes agai nst 17, 297, and a proposal of the 
local Society for the Prevention of  Cruelty to Animals  
to allow the practice of vivisection for bona fide scien­
tific purposes was adopted by 35, 191 against 19,554 
votes. 
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REBUILDING DEFECTIVE WALLS OF A CHICAGO 

BUILDING. 

The De Tamble build ing, j ust west of Des Plaines 
Street, on Jackson Street, Chicago, was b uilt by Mar­
tin de Tamble, and completed about October 1, at a 
cost of about $100, 000. 

It was alread y occupied on several of the floors, 
when one of the tenants-a tailor-thought the walls 
were not pl umb. He brough t the  matter to the at­
tention of the building department, but no attention 
was at first paid to him. He persisted, however, with 
the result that the west wall was found to be 14� 
inches out of plum b, and the building was condemned 
as un�afe and ordered vacated and taken do wn.  

days of " straight air "-and the 70 pouuds we were 
supposed to carry had increased to about 90. This 
h igher pressure would give no more than a safe brake 
force, so far as wheel sliding was concerned ; for at 
that time the low braking force employed was so much 
superior to hand brakes that maximum efficacy was 
not a ruling consideration. 

These thoughts passed my mind in an instant, and I 
applied the brakes. This had partially red uced the 
speed when I saw a headlight rounding the bluff. 
., Over she went " on two pipes of sand, and the occu­
pants of the cab located themselves 011 the steps 
preparatory to alighting among the stumps along 
the way. 

Iver C Zarbel l  was the arch itect of construction, 
and the work of taking down the walls  and rebui ld­
ing was given to Architect C. H. Mc Afee. T h e  floors 
and roof were all supported on cob piles and timbers, 
as sho w n  in the photograph, and the walls taken en­
tirely down and rebuilt from the found ation .  The 
cause of the settling of the walls was probably the 
laying of the foundation in dry concrete in frosty 

From A-- to T-- was a distance of nine miles, 
the first three miles being down a grade of 70 feet to 

the mile. the remaining six miles being l evel , with 
numerous curves among the bluffs. A half mile from 
the foot of the grade was a water tan k, where, with 
seven cars, it was our invariable pract ice to stop for 
water ; but on the night in quest ion , while standing 
at A--, the fireman reported sufficient water to make 
M--, fifteen miles away. It should here be remarked 
th at th is trip was the only one we ever made with 
seven cars without taking water at this tank. 

One and a half m iles east of T-- was a lane 
crossing seldom used by vehicles, and it was not a 
practice to whistle at this point, particularly at n ight . 

In approachi ng T--, the track began curving at 

Seeing the prospects were fair for stopping, we re­
mained on the engine, finally stopping on a trestle 20 
feet in height, and the two engines so close together 
that in going from the one to the other-the bridge 
was too narrow to pass along their side-I stepped 
from one pilut to the other. 

The station agent had company that lligh t and was 
sitting in th e  telegraph office with hiR g uest, a l antern 
furnishing the light. He heard No. 12 whistle for the 
station, followed shortly after by our wh istle for the 
lane crossing, and, noticing by the sound of the for­
mer, coming through the dense wood, that they were 
not going to take the siding, he ran out with his lan ­
tern and flagged them . 

Now to recapitulate. Had not the relief valve s tuck, 

NECESSARY REBUILDING OF DEFECTIVE WALLS OF A LARGE STRUCTURE IN CHICAGO. 

weather. It will cos t up ward of $30, 000 to re-erect th e 
building. 

----------�.�, � 
Was It Luck 1 An Incident of Old Tilne 

Railroading. 

B. J. KIDDER, IN LOCO]IOTIVE ENGINEERING. 

In the sUlll mer of 1873 I was funning a " Manch es­
ter " on one of o ur great Western tru n k  l ines, pull ing 
what was th,m known as the " l1ight e:s:press, " and it  
was while on th e road with this  train that I met w ith 
perhaps the most peculiar chain of entirely un usual 
inc idents during my long experience running an en­
gine, and in the absence of any Ol1e of them a disas­
t rous h ead-end collision would b ave occurrE'd . 

We were west bound with  No. 1, and should have 
lllet No. 12 freight and No. 2 at A--. We reached 
there on time, and headed into a siding, perm itting 
No. 2 to pass. Follow i ng the departu re of th is train, 
we backed out and pul led up to the �tation , ma.king 
onr regular stop. The signal was displayed d enoting 
telegraph orders, which, when d elivered to the engine, 
found us th irteen min utes late. While standing at 
the station, I observed t h at t h e  relief val ve in main 
resarvoir was not operating properly-it was in tbe 

the w histling post a half mile east of th e station, con­
tin uing through and past the station grounds. T-­
was simply a passing point having a sid ing some sixty 
rods in length and a depot located about midway be­
tween the s -vitches. In approaching from the east, the 
switch and depot were obscured from view by a bluff 
j ust east of the s witch. On the opposite  side of track, 
paral lel to it and about twenty rods away, w oods 
skirted the right of way. The onl y  resident of the 
" town " was the station agent, who occupied a por­

tion of the depot . 
Upon leaving A-- we attained a h igh rate of 

speed, in descendin g the grade, which was kert up 
across the " bottom." 

As we a pproached the lane, for some reason wh ich 
I cannot exphin, I sound ed the w h istle and shortly 
after the station signal at the whistling post. A bout 
this tillle  I noticed the reflection of a light on th e 
woods, and my first im pression was that No. 12 had 
left its head light uncovered, d enot ing that the m a in 

l ine was not clear ; next the thought occurred that 
Den. F. was conductor of the freight, and, contrary to 
t h e  general practice, he always sent a flagman out at 
stations, as well as elsewhere. 

giving us an excessive pressure of air, 20 ponnds more 
than we usually carried ;  had we stopped for water at 
the tank ; h ad I neglected to w h i stle for t h e  lane ; had 
I not known of the flaggi ng habit of Conductor F. , or 
had the station agent been in bed, where th at hour 
usually found him, those trains w ould inevi ta bly 
have come together with dire re�ults, from lap orders. 

Is it any wonder that in retrospecting on old time 
rai lroading, in thinl dn,� of the cil  cUUJ stances as above 
related, I oftentimes wonder, " Vias it luck ? "  

A Remedy for Black Eye. 

There is nothing to com pare with the tincture or 
st.rong infusion of capsicum ann uum mixed with an 
equal bulk of m ucilage or gum f",rabic, and with the 
addition of  a few drops of glyceri n e . This should I:>e 

painted all  over the bruised surface wit h It caJl] E'l's 
hair pen c il and allowed to dry on, a second or th ird 
coating being applied as soon as the first is d ry. If 
done as soon as the inj ury is inflicted, says t h e Med i cal 
ProgreEs, this treatment wi ll in variably preven t black­
enil lg of the bruiFed ti�s ue. The same rem ed y has no 
equal in  rheuilll\tic sOfe or stiff neck. 
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A FRENCH MODEL ACETYLENE LAMP. which must be instantly condensed so as not to inter- j ust above its lower opening, condenses the first va pOl' 

Th e rapidi ty with w hich acetylene has received fere with the proper action of the lam p, whose burner, carried off by the gas . Furthermore, it enables one 
com mercial development is very re markable. It is as in all portable l amps, is  very near the generator. to withdraw this tube to get acceSi3 to the entire sys­
hardl y a matter of surprise that one of the most art- Mr. Trouve first tried to obtain this result by means tern for cleaning and d rying it. 
i stic and convenient examples of the uses to which of a condenser with large metall ic surface, namely, a It is very important to be able to govern the pro-
this new m aterial as an iIlumi- dnction of acetylene, because if the basket contains a 
nant can be put is due to the large q uantity of calci um carbide,  the production of 
ingenuity and good taste of the the gas would become more and more rapid. In spite 
French. The lamp shown i n  o f  t h e  regulation b y  successive i m mersions, t h e  vapor 
the accompanying illustration of water traversing the calcl U lll 
is from the  laboratory of Mr. G. carbid e  from below upward 
Trouve, the well known Frenc h  final ly moistens t h e  w h ole mass. 
scientist ,  and shows the practi- To govern adequately the pro-
cal form in which the  lam p may duction, Mr. Trou ve has adopted 
be constructed to render it a system of superi m posing the 
avai lable as a portable lamp for lUIlIps of carbide in layers sepa-
domestic u�es. Before, however, rated from eaeh other by disks 
sueh a lamp is  introduced into  of  glass. These act as  dia-
general use in the family the fact phragms to prevent the vapor of 
of its absolute safety and im- Z water carried off by the gas from 
punity from accident m u st be traversing the  carbide w h ich 

assured, and such an end will they support, and the automatic 

be reached in t ime, no dou bt, by prod uction .of the acetylene is 
experiment and by perfectin g  uniform from the beginning t o  
the  a pparatus. the end of the l ight ing. First 

It is i nteresting to notice the the lower layer is  reduced to 
credit given i n  La Nat urp to e lime, th en ,  as it softens, the sec-
the original si m ple apparatus, ond layer, descending, takes its 
described by T. O'Collor Sl oane, place, and this actiotJ is repeat.ed 
in our colum ns, ai'< bei ng the first with t h e  � uece�si ve layers u ntil 
aeety len e lam p prod uced . which the carbide is  com pletely ex-
apparatus  was given origi nal ly hausted and the disks of glass 
in the pages of the SCIRNTIFIC rest one u pon the other on the 
AMERICAN of March 30, 1895. uottom of the  basket. 
Tbis appeared in thA spring of A cetylene having almost the 
1895, and La Nature speaks of it density of air, 0'92, burns best 
as the first acetylene lamp ever in a still atmosphere, so that the 
made. 1 j burner is placed in the center of 

G. Trouve's lam p, of an ex- [ the m etall ic  disk, which tends 
ceed ing sim plieity, consists of  to depri ve t h e  a i l'  of any up-
two glass vessels, one fittin g  TRO UVE'S ACETYLENE LAMP. ward d raught, giving the flame 
withi n  t h e  oth er, and of a metal proper steadiness. Th ese lamps 
part closi ng the top, to the center of which top is con- spiral ribbon, and later by a still simpler arrangement consume on an average 1, 543 grains (abou t  354' ounces) 
nected the j et or burner tip. shown in Fig. 2. of carbide for 38 candle hours. 

In the interior vessel,  wh ich is practical ly  a bottle He uses two concentric tubes, a e, cut off obliquel y • ' . ,  • 
with a large neck , is smpenderl a l ittle metal basket and conneeting with the cock, r. At first the gas passes STREET POSTAL CAR SYSTEMS OF NEW YORK AND 
which holds  the calcium carbide ; the bottle in q uestion by both tubes to the burner. as is shown by the arrows, I BROOKLYN. 

has a conical opening in its bottom, t h e  size of which but as soon as the vapor condenses in th e central The establish m ent on February 3 of th e street posta l 
orifice d epends on the use to he made of t he l am p, so tube it seals it and it acts as a sipho li. The acetylene car service on Broad way, B rooklyn, again attracts pub­
t h at the movements within th is bottl e, which acts as a contin ues to go through t o  the  burner by the exterior lic attention to one of the most i m portant entArprises 

bel l jar, s h all not be too sudde n, depending as they tube, e, and by the l i ttle h oles, x, y. z, by which the the  United States postal service has undertaken. This 
d o  on the speed of en trance and outflow o f  the liq uid . exterior tube com munica tes with the i nterior tube, is  distinctly a novel d evelopment of  the mail service, 
Under these con ditions the flame and its intensity are a. As th is  siphon action is continuous, the interior and t h e  recent general a wakening inlth is d irection is due 
fi xed. tube carries off constantly the condensed vapor of to  the foresight and energy of  M r. Charles Neilson, the 

Apetylene, depending on  contact with water for its water i n to the reci pient whence it came. Further- Second Al;lsi stant Postmaster-GE'n eral , of Washington. 
format ion, carries off a quantity of vapor of water. more, a disk, c, of large area, soldered to the tube, a, Mr. Neilson's long experi ence as a manager of rail-

! 

STREET POSTAL CAR SYSTEM-COMPARTED CAR 
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road systems and his  studies as assistant general super­
intl'ndent of t h e  railway mail service for the United 
States led him to percei ve the immense ad vantage to 
t he com mercial and social interests of the great cities 
which would come about froUl having post offices o n  
wh eels to keep up a cont i nued and regular exchange 
a nd interchange of mai l s between the main post 
office and th e branch post offices in the large cities of 
the country. 

He has pushed this idea into practice wit h wonder­
ful rapidity and h as accomplished re markable re� ult� 
in view of the com paratively l imIted appropriations 
made by the last Congress for th(i postal service gener­

al l y . Mr. Neilson has recommended to t h e  present 
Congress a specific appropriation of $200, 000 for city 
rail way mai l service. 

On J une 30, 1895, t h ere were in operation in the 
U uited States 82 street rai l w a y  m ail routes, covering a 
distance of 573 m i l'ls. These l ines were performing a 
d a i l y  service aggregating yearly 1 , 144, 201 miles of 
travel with closed mail pouches carried from one post 
office to another. The magn i tUde of this particular 
cl ass of service is sh ow n by the fact t hat th ese line., 
carried each day 1, 856 pouches of mail matter. 

The high er development of the work, ho wever , i� to 
have traveli ng post offices in the cars, in which the  
postal derks postmark and assort t h e  m a i l  while i t  is 
al ways in t ransi t, thus  avoid ing the detention for sort­
iug in the post office where the ill lttter is mai l ed.  

At the close of the last fiscal year there were ten 
ra i l way post offices of th is  kind in operatioIl , of 
wh ich seven were in  Boston , one in Brook l yn , one in 
Philadel ph ia, and OIle in St. Louis. 

In New York and Brook lyn great strides h ave been 
made since July 1 ,  1895. In New York C i ty Genera l 
Neilson's views w ere hearti l y appreciated and furEl­
el'ed by Post m aster Dayton and h is ch ief of city de­

livprv d ivision, MI'. E. M. Morgan . 
Or; October 1 t he Th ird A ven ue Rail way post office 

was establish ed to effect a rapid i n terch ange b y  m ail 

between the general post office and the great east s ide 
section of the city. The Third Ave n u e  Railroad Com ­

pan y  took up the subject with enth usiasm , d etermined 
to make the experiment a success. Th e postal cars 
are the handsom est that could be made. 

There are t wen ty-five postal clerks assigned to  the 
Third Aven ue line. The cars run from the general 
post office every hal f  hou r, and make an equal n um· 
bel' of tri ps southward. On the way they exch ange 
mails with Branch D (Ninth Street), Branch F (T wen­
ty· eighth Street), Branch H (Forty -fourth Street), 
Branch Y (Sixty-eighth Street), Branch K (Eighty­
sixth St reet), Branch L (East On e H undred and Twen­
ty-fift h  Street), Branch .r (West One Hundred and 
Twenty-fifth Street), and Branch M (Amsterdam A v­
en ue and One Hundred and Fi fty-seventh Street). 
Mails are worked en route at present to connect direct­
ly with th e  carriers' deli veries at the general post 
office and Branch es H, K and L. The possib i lities of 
t h e  service are only limited by th e number of existing 
carrier de l iveries. Letters postmarked at the gen eral 

post office at, let us say. 3 P. M. , can be delivered at 
th e IIfetropolitan Club (Sixtieth Street and Fifth A ve­
nue) at 4:15 P . M. , th us  being postmarked, d istributed , 
transported fou r  miles, and delivered by cal'l'ier in a 
li ttle over one hour. 

T h e  Th i rd Avenue Rai lroad post office is the most 
important mail line of its kind in the country. It not 
only ad vances the local mail, but also mail from out 
of town as well. 

:Mai l  reach ing the city from the southwest by the 
Pennsylvania Railroad at 7:40 A. M. was not formerl y 
del ivered at, say, Branch H until the 10 :45 A. M. car­
rier del ivery . It is now sent di rectly from the railroad 
depot to the Third A,'enue Railroad post office, i s  
sorted going uptown a n d  goes o u t  to t h e  publ ic on the 
9:15 A. M. d elivery. Man y other similar gains h a ve 
been effected.  

I n  B rook l yn Postmaster . Sullivan has  been very en­
th usiastic ovel' th e new service, and Assi stant  Post­
mastpr McCooey and Superi nten dent Lyon have been 
earli est as�btants in prollloting the new scheme. 

J c itutific  !mtrical. [FEBRUARY 29, 1 896. 
There is now a direct interchange of mai ls between I ®orresponilence. 

t h e  Third Avenue Railway post office in New York ======================== 
City and th� Broo�lyn Railway post offices via �he I L o cal (lauses of Rai n .  Brooklyn BrIdge wItho�t any of the old de

.
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. ['rh e  Weather Bureau, to whom the matter was re-expand and multIply mal l comm umcatIOn m the met-
f d t f II . . 

t tb erre , repo!.: s as 0 ows : ropolitan district, but also umfy and mterconnec e 
In an swer to the query submitted by Mr. W. F. W. , segments of Greater New York. Brook lyn , N. Y. ,  I have the honor to inform you as 

• . ' . follows : Meteorologi�ts are now adopting the opinion 
Belt Strain. that dynamic cool ing, if not the sole cause of rain , is, 

To find Ollt wh ether the force carried by a belt is  at all events, the only cause of importance. Whatever, 
more t h an should be properly put upon it, or upon its th erefore, will bring about an ascensional movement 
fastening, we must know how much the arc of contact of moi�t air may be said to produce rainfall. In the 
i s  and what the tension on both the tight and the tropics, where the insolation is much more constant than 
sl�ck folds. The greatest ten�ion upon it is that in in ;: hese latitudes, clouds are formed regularly in the 
the tight fold or si de ; and th is is equal to th at on the morning and rise to great h e ights in the afternoon , 
slack side, plus the pull which th e belt gi ves to the generally causing rain. By nightfall the sky is  c lear, 
pulley, or w h ich the pulley give� to it. The greater and on the succeedin g  day the process is repeated. 
the arc of contact th e greater the rat io bet ween the Here there is no ri se in tem perat ure oth er than that 
tight and the slack side, and t h e  less th e strain will be due to t,h e  altitude of th e sun above the horizon. In 
upon the belt and its fastening, to transmit a given the middle latitudes much of the rai n fal l  occurs in  
power at  a steady �peed. I con nection with a cyclonic circulation in which there 

Thns if we have a pull of 10, 000 pounds necessary to I i s an u p ward . as well as a horizon�al com po
.
nent. The 

carry a certain h or5e power, when the arc of contact ' temperature m advance of cyclolllc storms IS generally 
of the belt on t h e  pulley i<; 90 degrees, that means th at high er than the norm a] , and to th is fact nw y be due 
the rati o  between the ten sion on th e  tigh t side and the im pression that rain is generally preceded by h i gh 
th at on the slack �ide is 1 '874 ;  i n  other words, for temperature. I n  the su mmer season a period of great 
every pound u pon the slack side  there will be 1 '874 heat and h igh humidity is generally broken by rain 
pounds on the tight side ; and if t he difference be- an d th un der storms, but i t  is n ot correct to infer that 
t w een the  tension s on the slack and the tigh t sides be the rise in temperature is the cause of th e rain that 
1, 000 pounds, it will be necessary to have 1, 000 -+- 0'874 fol lows, or that a rise in temperature is necessarily fola 
= 1 , 144 pou nds strain on the slack fold, and 2, 144 on lo wed by rainfal l . Very respectfully, 
the tight one. (These figu res appl y to leather belts in WILLIS L. MOORE, Chief of B ureau .] 
good cond ition upon cast iron pulleys, also in good . _____________ _ _ 
condition . ) Have A u t s  a Langua�e 1 

Worki ng from this we get the follow ing table for Because incom preh ensible to us, there is no reason to 
various arcs of contact from 30 degrees to 300 degrees : . believe that animals have no direct means of com­i municating with one another_ Even i n  the i nsect 

TABLE OF GREATEST STRAIN ON BELTS. I world i nvestigation h as practically proved the fallaey 
RaJ�:;�';;den i of t h i s  supposition. 

Arc. Transmitted Sir James Boy le, the great Irish naturalist, always Degrees. Pnll. 
f h . b 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 '29 contended that ants had a language 0 t ell' own, y 45:: . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 ' 71 wh ich th ey made known their wants and fears to 
60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 '92 others of their ki nd . One day he encountered a c.olony 
75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 '45 that were evidentlv moving to new q uarters. All a p-� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 :14 eared i n the verv

' 
best of spirits, and w henever two IOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 93 P • 

120:: : : . : : : : : : : : . : : . : :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 · 77 met, th e naturalist noted that they put their heads to-
135 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 '64 gether as though chattin g  very earnestly _ To settle 150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 · 54 the matter i n  his own mind as to whether they were 165 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 : 47 real l y talking or n ot, he killed one of them to observe 180 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 4? h e  effect it would have on the oth ers . The eye wi t-195 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 30 t 
210 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ' 30 nes�es to the murder h astened to the rear and halted 
240 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 :23 every one of the advanci ng column by laying their 270 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 18 

antennre togeth er. The coluIlln instan tly separated 300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 14 
to the righ t and the left . none of th e march ers after-N ow suppose that it takes a pull of 300 pounds to ward passing within le�s than six feet of their dead carrv a g-iven horse power when the arc of contact is companion, though the remains of the insect were 

195 degrees ; we find that the stra in  upon the  tight iirectly in the beaten path .-The Argosy . 
side wil l be 1 '35 X 300 pounds, or 405 pounds. Getting • ' . ,  .. 
it down to horse power instead of pounds pull , sup- Ineqnality i n  Eyes. 
pose that it is necessary to carry 175 horse power w ith You are either left eyed or right eyed, unless you are 
a belt running 2, 000 feet per minute and having 210 i the one person out of every fifteen who has eyes of 
degreeb arc of contact ; then the pull on the pulley !  eq ual strength. You also belong to the small minority 
will be 33, 000 X 175 -+- 2, 000 = 2, 887 pounds ; amI th e I of one out of every ten persons if your left eye is  
greatest strain upon the belt will be 2, 887 X 1 '3 = 3, 753 stronger th an your

' 
righ t. As a rule, j ust as people pounds. I are right handed, they are right eyed. This is prob-.. _ 4 • I .. 

_ ! ably d ue to the generally greltter use of the organs of 
(lommerce wltb Great Brltalll . I the right side of the body, as, for example , a gunner, 

The following figures of im port� to and exports from i using his right arm and shoulder, uses his right eye, 
the U nited States and dependenCIes for the fiscal year thereby strength ening it w ith exerciEe.  Old sea cap-
1895 are given as follows by Bradstreet's : tains, after long use of the telescope, find their right 

Imports from Exports to eye � uch stronger than the left . This law is confirm-
United States. United states. ed by the experience of au rists . If a person who has United Kingdom . . . . . . . . . . . . . . . .  $159,083,243 $387,:

:
�� 

ears of equal h earing power has cause to use one ear Gibraltar . . . . . . . . . . . . . . . . . . . . . . . .  7,807 
[[[ore than the other for a long period , the ear brough t  Bermuda (prior to 1892 included 

in British West Indies) . . . . . . . .  405,707 821,534 into requisition is found to be much strength ened, and 
British Hondmas . . . . . .  . . .  . . . . .  181,809 402,938 the ear which is not used loses its h earing in a corre-

Brooklyn h as now four street rail way post offices as 

well as t wo other street car m ail l ines carrying closed 
mails .  T h e  railway post offices run : First, from the 
general post  office to Coney Island ; secon d,  from the 
general post office to Long Island City ; th ird ,  from 
the general post office to East N e w  York via F u lton ' 
Stree t ; and , fourth ,  from the B roadway Ferry to 
East New York via Broad way. All bran ches of th e 
Brooklyn post office are connected by these lines, and 
the service is h ourl y. 

Dominion of Canada, Nova 
sponding degree. Scotia, New Brnnswick, etc . ,  5,851 ,615 4,041,775 

• • • Quebec, Ontario, etc . . . . . . . . . . . .  26,919,413 46,712,706 
Patent I nj u nctio n-Govel'.lIncnt Use. British Columbia . . . . . . . . . . .  . . . . .  3,803,299 2,100,208 

In the case of Belknap ys. Schi l d et aI. , decided re-Newfoundland and Labrador . . . .  431,836 1 ,126.9911 
West Indies-British . . . . . . . .  . . . .  9,777,444 7,764,178 cently by the Supreme Court of the United States. it 
Gniana-·British . . . . . . . . . . . . . . . . .  2,521,704 1,705,631 appeared that the defendants were the owners of a 
East Indies- British . . . . . . . . . . . . .  21,266,013 2,853.941 

patent caisson gate used by Belknap in prosecuting Hong Kong . . .  . . . . . . . . . . . .  . . . . .  776,476 4,253,040 • •  f British Anstralasla. . . . . . . . . . . . . .  4.620,8'!8 9,014,268 government work wi thout perm ls� lOn 0 or com pensa-
British Africa . . . . . . .  · 776,114 5,203,378 tion to the owners, and they sued for an inj u nction and 
All other British . . . .  . . . . . . . .  . . . .  1,382,673 637,797 an accounting . T h e  trial court granted the  injunction 

• • •  ' • and a master reported the damages at $40, 000. The The cars in use i n  the New York service are devoted 
entirely to post office business . The cars in use in 
Brook lyn are known as com parted cars ; a compart­
ment at one end being used for the mail service w hile 
passengers occupy about two-thirds of the car, as 
shown in the engraving. The mail cars in both New 
York and Brooklyn are painted white. 

'fhe clerks em ployed in these cars are appointed in 
the rai lway mail service and Superintendent V. J. 
Brad lev-to whom we are indebted for the facts h ere 
given-"':has charge of their assignment and their work. 

ELECTRIC railroads are provi ng of great benefit to court h eld that the i nvention being used by an officer 

the farmers in all parts of the country. The trolley of the U nited Sta�es fo� th e  com m�n def�nse a�d gene­

lines run out from the  large cit ies and towns to viI- ral welfare, no inJunctIOn could
. 
he agaIll�t hUll ,  and 

lages far removed from steam rai lroad comIllunica- that the
. 
only  damag�s pro�ed bemg th ose III behal f of 

tion and in several districts arrangements are making I the Umted States, for whICh he could not be held 
to ;un trolley mil k trai ns, vegetable trains and the liable, th

.
e j �dgment of the l?w�r court �ust 

.
be re­

like to enable the farmers to get their prod uce quick- versed WIth IllstructlOns to � I�mlss the b lll , WIthout 
ly t� market. It is even proposed to run trolley coal prej udice to a suit at law .agamst the ?nicer for dam­

trains, to supply coal to small towns that now use ages or against the U llIted States III the Court of 
only wood. Claims. 
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THE BOA CONSTRICTOR. 

T h e  boa constrictor is one of the western represent· 
�tives of the Boidre family, inhabiting Honduras, Mex­
ico, Santa Lucia, Guiana, Brazil and Peru. C u vier 
decided that there was no boa i n  the old world. It 
was ihe object of snake worship among the Aztecs, 
and the  skin of a boa used in this cult is now pre­
served in the British Museum. The boas are con­
stricting serpents, killing their prey by coili n g  aro n n d  
i t  and compressing i t  until l ife i s  extinct. Their 
jaws are armed with strong, sharp teeth curved back­
ward, the upper set interlocking into the lower. This 
gives their bite great holding power, and anything 
Ollce seized they are almost unable to release. They 
are w ithout venom. The jaws are peculiar in their 
articulation. Their members are merely connected 
by l igaments, so that they can be greatly distended, 
and besides this, they can actuate one-half of th e 
j a w s  at a time, so as to h old their prey while s wallow­
ing it. 

Their system receives nourishment in a peculiar 
man ner. After killing an animal they swallow it wh ole, 

the animal s wallowed often being enormous com pared 
to the boa. The jaws open and distend and work 
along over the  body being swallowed, it sometimes seem­
ing as if the skin of the boa must burst under the strain. 
After the s wallowing is effected, which may take several 
hours, t h e  snake becomes torpid and spends sometimes 
as much as three weeks in this condition, gradually 
and almost com pletely absorbing the animal s wallow· 
ed. It h as been a subject of dispute whether breath­
i ng is  suspended d uring the s wallo wing operation. 
The boa constrictor rarely exceeds twenty feet i n  
length , a n d  is said n o t  t o  be feared b y  t h e  Indians 
of its h abitat, who kill it with a stick. One very 
curious feature in its anatom y is the presence of two 
small hook-like c laws on its under surface, w hich 
represent the termination of rudimentary limbs. 

O ur illustration shows a boa incubating, with its 
eggs distributed among its o wn plications. The eggs 
contain each a living repti le, t h e  boa being ovovivi­
parous. The eggs are about as large as those of th e 
h en. Some twenty years ago a boa in the Central 
Park menagerie in this  city laid tweHr.y-one eggs and 
each third egg was sterile. O u e  snake came out of 
the egg at once, but soon died. The oth ers n e ver left 
the egg. 

Lovers of Rudyard Kipling w ill remember how pic­
turesquely he has written of the constricting serpent, 
python, a near relative of the boa, in his Jungle 
Books, and how graphically he has  described his  
method of  striking a blo w by projecting himself head 
on d irectly at the object to be struck. 

. ' . . . 
Cold A l l'  to I' C o n sumptives. 

There are now six sanitari u ms in  Germany at which 
consumptives are treated by constant exposure to air 

at a low tem perature. Currents of colli air are allowed 
to pass through the bedroom at night, and d uring 
the day as much of the  tim e  i s  spent i n  the open ail' 
as possi ble. The pure cold air qu iets cough, lessens  
temperature, arrests night s weats, improves appetite, 
a.nd modifies Qr alTelltil the courlle of the disea.liIe. 

J titutiftt !lUtritIU. 
THE MANHATTAN INCANDESCENT ARC LAMP. 

The arc lamp i l lustrated herewith has several points 
of novelty, chief among w hich is the inclosi ng of the 
adjaceL t ends of the carbons in an approximately air­
tight glass globe, which confines the gast's driven off 
by the carbons as they are 
slo wly consumed, thus sur­
rounding the arc with an 
a t m 0 s p h e r  e practically 
w i thout oxygen. By ex­
cluding oxygen in t h i s 
man ner the l ife of t h e  car­
bons is greatly prolrmgerl, 
so that one pair of half­
inch carbons w i l l  burn for 
more than 1 50 h ours, or 
about twenty t imes as long 
as the carbons in an orJi­
nary arc lamp. 

The construction of the 
lalllP is such as  to permit 

of using it singly between 
t h e  llJ ai ns of  any direct in­
candescent circuit w i t  h 
l ittle waste. The arc is of 

such length as to give a 
ligh t  more nearly of the 
q uality of sunligh t than 
any ot her artificial light, 
while the double globe 
surrounding tl: e  carbons 
causes a diffusion of the 
light, which obviates the 
pai nfully sh arp s h ad o w s  
peculiar to  the  ordinary 
arc light.  The mechan ism 
of the lamp is  arranged 
sym mf'trically around the 
axial l ine  of the carbons, THE MANHAT TAN ARC 

thereby insuring g r e a  t LAMP. 

com pactness and simplici-
ty, at the same time securing the uniform feeding of 

the carbons and producing a light without flicker or 
irregularity. 

The slow consumption of the carbons necessitates 
correspondingly slow feeding, and results in a great 
saving of carbons as well as of time required in trim­
ming. 

In design the lam p is plain and sim ple, but it i s  

c apable of artistic treatm ent, and can be made trul y  
ornamental. 

Andree's Polar J<;xpedllio u .  
T h e  Ministry of Foreign Affairs at Stockhollll has 

sent notice to the governments of Russia, Denmark, 
Great Britain, and t h e  Uni ted States of H err Andree's 
projected balloon voyage to the North Pole, and the 

BOA CONSTRICTOR, WITH EGGS. 

co·operat ion of these nations is asked. The authori­
ties in the countries immediately sllrro u n d i n g  the 
polal' circle will ht' a"ked to d istri bute  thousands of 
leaflets containing il l  ustration s  o f  the balloon and ask­
i n g  for i n formation as to the time at w h ich it is spen 
and the direction of the wit:\d at the mowpnt. 

139 
The Wood i ll Violins. 

The front of a violi n is usually made of deal, the 
back of m aple. No w, a piece of wood can be set in 
vibration j ust l ike a stri ng in tension, and a certain 
musical note will  be the result, the pitch depending 
upon the  length, thickness, and density of the wood. 
The curious fact has been established by experiment 
that in  all the best Stradivari us violins the " note " 
prod uced by the front of the instrument is the same ; 
and aga.in,  that in no case is the note of the front the 
same as the  note of the back. It is known that tht're 
are acoustic reasons for this, and these reasons de­
termine the kind and quality of the wood. The front 
of the instrument m ust be light, soft and porous, and 
deal answers best to these dem ands. When the wood 
is dry, the microscope will reveal a multitude of l ittle 
hollow cells, once filled with sap. The more of these 
cells th ere are, the more quickly will the wood vibrate 
to the sound, and here fine skill in selecting the  wood 
comes in. The maker might cut up a dozen piece!; of 
deal, and perhaps only one piece would be absolutely 
perfect for its purpose. Similarly with the maple, of 
which the back of the i nstrument is made. This is  a 
harder wood, contai ning less sap, and consequently 
fewer cells when dry. It  is used because it  vibrates 
more slow l y  than deal, and the effect on the VIOlin is 

to detain the waves of sound radiating from the d eal 
and to mix them with slower vibrations of t h e  back in 
the hol low of the instrument. The ribs a n d  sides of 
the violin are of maple, and these serve t o  connect the 
quickly vibrating front with the slo wly vibrating 
back and h old them until  both throb together with 
full pulsation and body of sound, -American Wood· 
worker. 

A G reat Light at Bal'negat Lighth o n se .  

A ligh t of exceed ing great power, pmbably exceed­
ing i n  bri l liancy an y to be found on any seacoast in 
the world, is soon to be placed in the ligh thouse a t  
Barnegat o n  the N e w  Jersey shore. It i s  one of the 
great German search l ights exhi bited b y  Schuckert & 
Com pany, of Nuremberg, at the Columbian Ex position,  
and illustrated i n  the SCIENTIFIC AMERICAN of Sep­
tember 2, 1893 . It was purchased by the government 
t o  be placed on Fire Island, but Bar.negat has been 
chosen instead as its location. The pre!'ent l ight at 
Barnegat is 165 feet above the le vel of th e sea, and it 
is said that i t  can be seen under ordinary circumstances 
at a d istance of nineteen nautical miles. I mportant 
additions have been made to Barnegat lighthouse to 
prepare it  for the new light, which is of such bril­
liancy that it will penetrate haze and fogs t h at 
bave often llHtd", th" pl'eSfmt l ight invisible. The 
lamp used in the proj ector at Chicago required a c ur­
rent  of 150 am peres at 50 volts, and consumed about 
10 electrical h orse power. By its ligh t a person 
standing eight miles away could read a newspaper. 

The light was placed, at the exposition, at a heigh t  of 
240 feet from the ground, and one standing at t h e  
sid e  o f  a proj ector could w i t h  a good field glass dis­
t i nguish vessels twenty miles away upon the lake. The 
llew ligh-c should be a great con venience to navigators 
a.pproaching the .Jersey Ilhore in a fog. 
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J citutif i c  �Utttintu. 
RECENTLY PATENTED INVENTIONS. 

En�illeerin�. 

STEAM CONDENSER AND AERATOR. ­
Edward Rowe, Indiana, Pa. This is an apparatus de­
signcd to quickly condense the steam from an eugine 
and relieve it of back pressure, prevent water from the 
engine running back into the exhaust pipe, and aerate 
the water of condellsation to make it better for use in 
the boilers, It comprises a shell with air inlets into which 
extend nozzles from a steam distributor, drawing in air 
to mingle with the steam in the Ehell, the nozzles being 
connected with a compressed air supply. 

BLAST FURNACE RELIEF DEVICE. ­
James Andrews, Allegheny, Pa. This improvement is 
designed to afford instant relief in case of a sudden ex­
plosion of gases in the top of the stack. The bell is made 
with doors hinged at thcir lower ends in its sides, the 
doors normally forming part of the sides of the bell and 
being adapted to swing open on pressure from within. 
The doors are sufficiently heavy to withstand the ordi­
nary pressure of from seven to twelve pounds within the 
furnace. 

Railway Appliances. 

Ml8cellaneous. 

TYPEWRITER RIBBON HOLDER. --Ed­
win L.  Foster, Independence. Kansas. For readily 
clamping the typewriter ribbon to the spool, facilitating 
its qnick attachment and easy removal, this invention 
provides a clamp having arms riveted or pinned near one 
end to the spool leads and flared ontwardly, a cross bar 
nniting with the arms at a point between their ends, the 
cross bar being curved transversely, corresponding to the 
curyature of the spool body. 

LETTER FILE, ETC. -Richard Bennett, 
N eihar!, Montana. 'rhis is a simple, inexpensive device, 
neat in appearance and well adapted to hold blanks, bills, 
letters, etc. Covers secured to a back are provided with 
eyelets at opposite ends, index sheets being held between 
the covers, and elastic cords extending through the eye­
lets across the space between the covers to engage the in­
dex sheets, hooks on the covers engaging loops at the 
ends of the cords. 

CALIPERING INSTRUMENT. - George 
W. Mings, Holy CraBB, Col. This instrument has two 
pivotally connected members provided with sets of ad­
justable pins for measuring small and large articles, one 
of the members being provided with a frame with forked 
arms in which segmental dials are adapted to be inserted 
and clamped, a pointer with a reading wire or hair extend­
ing on the dials, while a magnifying glass is held on the 
pointer over the wire or hair. The implement is adapted 
to automatically indicate the size of the article gaged in 
standard and other measurements. 

B A  N K S A F E T Y  VAULT. - Thomas 
Barnes, Rawlins, Wyoming. This invention provides 

brackets and an adjustable wire line arranged in a novel 
manner. 

RAISING AND DRAWING OFF LIQUIDS. 
-Alphonse Bonnoront, Paris, France. The apparatus 
devised by this inventor employs in its operation the 
water pressure from a tank or other suitable source, and 
comprises neither a flap valve nor piston. A vessel com­
municating with the liquid to be raised is cut off from 
the atmosphere, and water under pressnre is introduced 
to compress the air in the vessel and also in a closed cask 
commnnicating with the liquid reservoir, thereby forcing 
the liquid throngh its discharge tube. The improvement 
may be employed in the place of beerpnmps, etc. 

FOLDING GAMBREL. -Peter N. Swan­
son, Galva, Ill. This is a novel folding device for the 
suspension of a carcass of dressed beef, etc., in snch 
manuer as to facilitate work thereon in preparing the 
dressed meat for consumption. It comprises a hanger 
bar to be susvended from a snpport, there being on the 
bar two outwardly movable arms snpported by adjnsta­
ble flexible connections and having adjustable hooks. 

BUTTON. - Daniel B. Seward, East-
hampton, Mass. This invention provides a combination 
button with a solid center of vegetable ivory, bone, etc., 
affording a proper �upport for, and engagement of, the 
cloth covering, together with a clamping ring or shell 
therefor, enabling the button to be cheaply produced and 
tbe cloth covering neatly aud securely applied. The but­
ton, instead of being sewed on by the ordinary tufts, is 
secured by means of apertnres extending through its 
solid center. 

DUST PAN AND VENTILATOR. -Francis 

Landscape and Forestry, affords a large amount of ex­
ceptionally high class reading on the subjects to whicb 
this publication is devoted, and timely topics germane 
thereto_ To the "cientific gardener, and especially to all 
interested in the preservation of trees and the general 
promotion of their growth by wise and practical means, 
this weekly is an invaluable assistant, and the 500 large 
pages comprised in the volume present much matter well 
worth preservation and reperusal. 

HINTS TO CORRESPONDENTS. 
Name .. a n d  A dd t-e .. s must accompany all letters, 

or no attention will be paid thereto. This is for OUI 
information and not for publication. 

References to former articles or answers shonld 
give date of paper and pa!,e or number of question. 

I n q ll i ri c 8  not answered In reasonable time should 
be repeated ; correspondents will bear iu mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each mu.t take his turn. 

B n y e t·s wishing to purchase any article not advertised 
in our columus will be furnished with addresses of 
honses manufacturing or carrying the same. . 

Special 'V r i t t e n  I n fo r m a ti o n  on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sci e n t i fi c  A m m-i can S u p p l e m e n t 8  referred 
to may be had at the office. Pnce 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

CAR REPLACER. -Rober t B. Ha wkins, 
Clarendon, Texas. 'rhis replacer may be made princi­
pally of old rails, and is very simple and of great strength, 
providing efficient means for guiding the wheels of a de­
railed car to the track, even from a considerable distance. 
In arranging the device an ordinary center-bearing rail is 
so dIsposed that its base and head arc vertical and its 
web horizontal, a clip with a hooked end projecting lat· 
erally from the replacer rail to engage the head of the 
track rail, while the oppo_ite end of the clip is formed to 
bear against a tie. 

CAR FENDER ATTACHMENT. - Ro bert 
:Muir, Brooklyn, N. Y. Attached to the fender frame, 
according to this improvement! are a number of spaced 
and bowed springs, the free or central portion of the 
springs being all located in the same plane, so that they 
will come in contact with each other when striking an 
obstruction. Should the springs strike a prostrate body 
or movable obstruction, they are designed to gently push 
the body or obstruction from the track, in a manner not 

for the erection of a burglar and fire proof vault on a M. Rector, Eddyville, Iowa. This device comprise. a 
skeleton frame elevated from the ground or floor of a casing adapted to be set in the floor or wall of a building, 
building to expose the lower side of the Yault, a gallery and having a grated top, a box in the casing being pro­
sustained by the supports completely encompassing the vided with a .latted bottom, which may be opened and 
vault, while mirrors are arranged to reflect all sides of closed. The device may be employed to facilitate the 
the vault in a manner to be visible from the street. , ventilation of a room or as a dust pan to receive its 

lU i n e l-a),o sent f.or examination shonld be distinctly 
marked or labeled. 

(6729) A. V. H. says : Kindly inform 
me the relative value of the following materials :  cinders, 
coal ashes, coal, sawdust, mineral wool, as a nonconductor 
when used as fining or insulation in ice house walls which 
are eight inches thick. A. The following table gives the 
results of a series of experiments ty Mr. C. E. Emery, 
for the Ncw York Steam Company : 

LocK. -Andre w Al fors, Hanna, Wyo- sweepings. 

likely to injure a person. 

mingo In thi. lock the body section has hinged connec­
tion with the face plate, which is provided with a keeper 
adaptcd for engagement by a rotating key-actuated bolt 
carried by the body section, a retarding device offering 
resistanee to the bolt. The lock is especially adapted for 
trunks, boxes, etc. , and is simply and inexpensively 
made. 

C ONTROLLING HATCHWAY DOORS. -
Frederick F. Jackson, Chicago, Ill . For automatically 
controlling the closing of hatchway and other doors, this 
inventor provides a system of wiring to be used in con­
nection with thermostats, the wiring being connected 
with a lock mechanism by which a door or doors will be 
closed by the action of heat on thermostats. A retarding 
mechanism is also provided by which the doors may be 

R A  I L J 0 1  N T. - Will iam D. Jones, 
Homestead, Pa. For detachably securing together the 
ends of railway track rails. this inventor provides a novel 
and simple joint, easy to apply, effective in service, and 
readily removable for making repairs The fish platee 
and rails are transversely apertnred, the plates having 
sloped and grooved faces, while clamps passed through 
the aligned apertures in the rails and plates have diverg­
ing limbs adapted for engagement by spring latch pieces 
on the fish plates. prevented from closing for a certain time, other operat­

ing mechanism being set going, and an alarm sounded if 
CAR BRAKE. -Ferdinand Gabler, '1'0- desired. 

peka, Kansas. This is an improvement on a former pa- ] FIRE ESCAPE, -J ohn Evans, Denver, tented inventIOn of the same inventor, toggle arms at Col . This is a portable device adapted to be re dil car­each side of the car being connected to adjacent brake ried in a trunk for usc by trav�lers and othe 
a 

nd
Y
com­shoes and joint�d to each other in the middle, there be- prises a light and strong frame in which a::' 

j:urnaled lIlg a "plral sprmg between and connected t.o the brake 
I rollers by means of which a regulated pressure may be shoes of each paIr, two transverse stems bemg also cou- ! pJaced upon a hanging rODe. Hffording menne to let a per­

?�cted to
.
th� mtflrllp joinh: of th:o togglce; while ltH �qual· son down from, a building, a strap or other girdle encir­tzmg deVICe IS connect�d to the m?er ends of the stems cling the person of the user. By graduating the draught and to the brake·applymg mechamsm. strain one can lower himself to the ground as slowly or 

as speedily as desired. 
Electrical. VEHICLE AXLE.- Henry M. Powell, 

BATTERY. -Walter S, Doe, Brooklyn, Florence, Ga. This invention comprises a sand box 
N. Y. In a suitable jar is a porous cup with bottle- adapted to fit over the end of the hub and provided with 
shaped top portion, the cup being sealed in the jar and portions for connection with the body of the axle and for 
containing the carbon element and a depolarizing fluid, ! detachable connection with the spindle. The improve­
the zinc element being made as a ring surrounding the ment affords a novel construction for taking up lost mo­
porous cup. A rod connected with the carbon extends tion and wear of the hub upon the spindle, and when a 
through and is sealed iu a top opening, a like opening wheel or spindle, or both, become 'badly worn, the spin_ 
forming a passage for the conducting rod of the zinc ele- dIe may be re noved and replaced by a larger spindle. 
ment. The arrangement obviates the escape of danger- P U M P OPERATING MECHANISM. -ous gas, and facilitates utilizing the power of the battery 
to its fullest extent. 

ELECTRIC TYPEWRITER. -Joh n L. Gar-
ber, Sidney, Ohio. This invention provides electrically 
operated means for moving the typewrIter carriage, and 
for moving the platen or roller of the machine. Ar­
ranged adjacent to the typewriter are solenoid -mag­
nets 'with spring-pressed plunger armatures connected by 
it cross piece in which slides vertically a spring-pressed 
arm having a tooth to cngage a notched bar secured to 
the carriage, a magnet-operated lever effecting the verti­
cal movement of the toothed arm, and a circuit closer be­
ing arranged in the circuits of the lever magnets and the 
solenoid magnets. The improvement may be used with 
all kinds of typewriters having a sliding carriage. 

William A. Anderson, Alpha, Mo. For operating pumps 
by a windmill rod or by hand this invention provides a 
simple, light and inexpensive mechanism carried by an 
open frame adapted for easy attachment to the upper end 
of a pump stock at the platform of the well. The me­
chanism is designed to have a minimum of friction and 
give the greatest amount of working efficiency with the 
least outlay of power. 

WASHING MACHINE. -Lore n B. Wal­
ters and Kinsey Cadwalader, Georgetown, Texas. Among 
other improvements, this machine presents a novel con­
struction of casing and gear framing, together with im­
provements in the clothes receptacle and the devices for 
s8cnring a circulation of water and steam throngh the 
clothes. The clothing may be placed in the machine 
with cold water and the latter gradnally brought up to 

Mecbanlcal. the boilinl!; point. 

LIFTING JACK. - Malcolm Anderson, A SH SIFTER. -Agnes E. Bennett, To-
New York City. This is a jack of simple and strong ronto, Cauada. 'rhis sifter comprises a cylindrical screen 

Desi2"lls.  

ERASER. - O l i ver C. and Charles W. 
Hackett, Akron, Ohio. This design is for an instrument 
which is nearly oval in cross sectioll at about its center 
and tapers toward both ends, presenting an elongated 
flattened ovate form, the head having one side rough­
ened and the other smooth, 

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

The cha:r9t 101" insertion under this head is One Dollar a line 
for each. insertion : about eiQat 100ras W a line. AaVtT_ 
tisemencs -must be received ai publication office as eari1J a .. 

Thwrsdall morninQ to appear in ike. followino week's issue. 

Marine Iron Works. Chicago . Catalogue free. 
��or hoisting engines. J. S. Mundy, Newark, N. J. 
.. c. S." metal polish . lnihanapolis. Samples free. 
Presses & Dies. Ferracur.p Mach. Co . •  BridJ!'eton • .8. J .  
Handle & Spoke Mcby. Ober Latbe Co.,Chagrin Falls,O. 
Want Mach 'y to manuf. on royalty. Box 56, TroY,N . Y. 
A first class patternmaker Can obtain steady work at 

Chas. 'r. Wallis', 193 Mill Street, Rochester, N. Y. 
Ii�or Sal e -Patent No. 5M.()75, extending window sash. 

For particulars address C. E. M., Box 773, New York. 
Screw machines, milling macmne�. and drill presses. 

'fb e  Garvin Macb. Co •• Lahrht and Cana] Sts .• �ew York. 

Emerson. Smith & Co .. Ltd., Beaver FalJs, Pa . •  win 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Non-
Material. conductivity. 

Per cent. 
Hair felt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 

Mineral wool No. 2 . . . . . . . . . .  . . . . . . .  . .  . .  83'2 
Mineral wool No. 2 and tar . . . . . . . . . . . . . . . . 71 
Sawdust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
Mineral wool No. 1 .  . . . . . . . . . . . . . . . . . . . . . . .  67 '6 
Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63'2 
Pinewood, across grain . . . . • • • • . . . . • .  , . . . . .  55'3 
Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55 
Gasworks lime, slaked . . . . . . . . . . . . . . . . . . . .  48 
Asbestos . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  , 36'3 

Coal ashes . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  34'5 

Fuel coke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27'7 
Air space, 2 inches deep. . . .  . . .  . . . • . . . . .  . . . .  13'6 

(6730) C. W. M. asks : 1. Wh at should 
be  the dimensions and the size of  the wires for a trans­
former to use a current of twenty-five amperes at 120 

volts and furnish a current at one volt, and how many 
amperes would such a transformer furnish ? A. The 
size of the trausformer depends on the frequency of the 
al1ernations. For the primary yon must use No. 9 wire. 
The primary mnst have 120 turns for one of the secondary. 
The secondary will give nearly 25 X I20=3000 amperes on 
short circuit. 2. Is there any difference between a gas 
engine and a petrolenm engine other than the additiou of 
the vaporizer ? A. Little or none ; proportions may 
s1ightiy vary. 3. Could a gas engine be used as a pe­
troleum engine by addiug the vaporizer ? A. Yes. 4. 
How is this vaporizer made ? Have you ever described 
its constr1lction and operation in the SCIENTIFIC AMERI­

CAN or in the SUPPLEMENT ? A. For details of gas and all 
engines we refer you to our SUPPLEMENT, Nos. 535, 618, 
715, 716, 963, 993, and 1024, price 10 cents each. 5. Ac­
cording to the best practice, what is the characterIstic 

For the oriJ!'inal Bogardus Universal Eccentric Mill, difference between the construction of a motor and a 
Foot and Power Presses, Drills, Shears, etc., address dynamo ? A. There need be none. A cast iron field is J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. used in dynamos to make them self· charging. For mo­

'fhe  best book for eJectrJCtalls and beginners in elec- tors a Boft iron field is better. 
tl'icity is " Experimental Science,·' by Geo. )1. Hopkins. 
By mail. $4 ; Munn & C;o .. puhlishers, 361 Broadway. N. Y. (6731) E. H. S. asks : Suppose Hiero's 

crown was an alloy of silver and gold, and weighed 22 
You don't have to wait for the water to boil in a Rome '  ounces in air and 2O� ounces in H20. What was the copper tea kettle. Ro me on tbe spout. Buy one of proportion of each melal ? A. Apply the following your dealer, or send to Rome Manuf. Co., Rome, N. Y. formula : Let 
�-::;end for new and complete catalollue Of SCientifiC 

and other Books for sale by Munn & Co • •  361 Broadway, 
New York. Free on applipation. 

a = weight of alloy in air. 
b = weight of alloy in water. 
c = specific gIavity of gold. 
d = specific gravity of the other metal: 

NEW BOOKS AND PUBLICATIONS x = weight of gold in the alloy. . I Then a-x = weight of other metal in the alloy. 
TRIBUNE ALMANAC AND POLITICAL RE- x 

GISTER FOR 1896. H enry E. Rh oades, _ = weight of water displaced by the gold. 
editor. Ne w York : The Tri bune c 
Association. 1896. Pp. 305. 16mo. a-x 
Price 25 cents. -- = weight of water displaced by the other 

construction arranged to readily transfer the load from journaled in a suitable casing and adapted to be turned The Tribune Almanac was founded in 1838 as " The 
the screw spindle head to an auxiliary support and to in sifting by a crank, the cinders being retained within Whig Almanac." It is one of the oldest and now ranks 
shift the load laterally with the support. An eccentric the casing during the operation and the dust being re- among the highest of all American annnals for its ac­
iR mounted to revolve and be raised and lowcred with the ceived in a drawer at the bottom, from which it may be curacy and completeness. 

d metal. 
a-b = weight of water displaced by the whole. 
x a�x 

- + - = a - b, 
c d load· lifting spindle, a support held on the eccentric being conveniently removed. After the sifting the cinders are THE DAILY NEWS ALMANAC AND PO-adapted to be shifted laterally thereby, while a nut screw- discharged throngh a chute to a receptacle. LITICAL REGISTER FOR 1896. Com.-

or x = dca-dcb-a� 
ing on the spindle raises and lowers the eccentric. CIGAR Box. -William F. Fuch s, Ga- piled by George E. Plumbe . C h icago : d-c 

COMBING MACHINE . -A nth on y G u n er- lena, III . This box has a false bottom adapted to be C hicago Daily News Com pan y. 1896. The specific gravity of gold may be taken as 19'3; of 
man, Hoboken, N. J . ,  and George Schacht, Jersey City, raised and lowered and held in adjusted position, ribbons Pp. 452. 161110. Price 25 cents. silver, as 10'4. 
N. J. This is a compactly foldable, portable machine of or tapes being employed to thus manipulate the false This almanac is very much like the preceding, and it (6732) G. H. writes : Several t imes h ave simple and Inexpensive construction, for combing, With- I bottom. Springs arc also nsed on the false bottom to is even more largely devoted to political affairs. I .een in Notes and Queries questions asked. What ont breakage or injury, hair, moss, fiber, wool, etc. , am- prevent the cigars becoming loosened during transporta- R C E change must I make in simple motarof SUI'PLEMENT,No. pIc <lir being supplied during the work of combing and , tion, and the lifting tapes may be employed to hold bun- EPORT OF THE OMMISSIONER OF DU-
tbe escape of dust being facilitated. Provision is also I dIes of cigars in position. With this improvement cigars C.f.TION FOR THE YEAR 1892-1893. 641, to conyert it into a dynamo, if I use cast iron fields? 

made for easily and thoroughly cleaning the combing may be packed on the bottom from the top of the box Vol I. Containi ng parts 1 and 2. I think I have seen on two occasions where you advised 
WaSil l-na-ton D C ' Go vern nlnnt not to change motor in qnestion to dynamo, as it is not teeth . I' and the bottom adju"ted downward as the successive � ' , .. . c �. 
Printing Office. 1895. Pp. 1224. 8vo. adapted for that purpose, but on no occasion have I ever 

MACHINE FOR TAPPING MAINS. -Joh n rows are placed in position. . .  . seen the question asked : Why is it not adapted for . . .  W C P S ThIS work contains a vast amonnt of usefnl mforma-Hearne, N,:w. York CIty. and E�mer E. CISCO, Brooklyn, INDOW URTAIN AND I�LOW HA� 
tion. In addition to the statistical summaries there are dynamo? And of course naturally no answer. I mnst ad · 

N. Y. ThIS 18 a portable machIne adapted to be eaSIly SUPPoR'rER. ·-Edward W. Farnham, ChIcago, Ill. ThIs I h t bl' d t' . B I . Fr E 
mit I am in the same predicament. I have also built the 

fastened upon a pipe, and of such construction that a improvement is designed to obviate the use of clumsy � a: �rs.:n �u I� e ;;ca IOn I';; e gmm, ��ce, 
h 

ng_ simple motor with laminated field and had perfect snccess. 
hole may be drilled, reamed and tapped in the pipe and poles and brackets, substituting therefor a practically in- t

an , n
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f
as c ap- Then I changed to cast iron fields, made a new arma-. . " .  ; . .  . .  era on e recell eve opmen 8 In e eae mg 0 geogra- . . . a cock mtroduced WIthout 108s of flmd and WIthout dan- VISIble support, whIch may be easIly put up and removed h ' C t I E ture with 14 COlIs, No. 2Il WIre, to a resIstance of Ii ohms 

ger of asphyxiation. '],he tool may also be removed and packed in a small space. With this improvement, p y In en ra urope. with same wire on field to the amonnt of resistance as a 
from the pipe and another tool introduced without the also, rings and pins are not required to support the cur- The bound volume for the year 1895 of series machine, but got no results at all, not even enough 
�scape of fluid. i tains or shams, which are held by means of clutch Garden aud Forest, a New York Journal of Horticulture, to ring a bell properly. I would like to know, and per-

© 1896 SCIENTIFIC AMERICAN, INC.



FEBRUARY 29, 1 896. 1 J t ientifit �metitan. 
haps many more besides me. why it is not adapted for a I corn meal. l1i ounce burnt umber. The compositton is Breaking rilli. H. Kenner . . . • . . • . . . . . . . • • . . . . . . . . . . . . .  5M.880 HHootseac"r°fuuPrhn·na"c·eJ. ·GE.··wE .. &FeHltn. Ser. ·B· e· ·n·n· ·e·t·t· .· .· · .· .· .· .· .·: .· : : � I bo th . t b d Breast strap. J. R. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.690 dynamo. Is it on account of the Gramme ring armature. ! formed into a mass a ut . e proper 8lze � e graspe Hr!Ck or tile cuttinll macbine. J. <;\. Frey . . . . . . . . . .  5M.816 Ice shaver. J. L. Hanaban . . . . . . . . . . . . . . . . . . . . . . . . . . .  565 
or is it because of not enough coils on armature ? Of in the hand. an�. for plam wall paper: palUt� walls, gg�:s���?at';!'b�t!;·f�:g,�k[o� It��iie.iD.anii. 5M.767 �::'Jl��;�OIS!:,; &is'iYi��'f.:'a'io,:: · · · · · · · · · · · · . . 5M,849. 
course, one reason is. as you have answered before, use , etc., the composItton should be drawn lU one d,rection 'I' Broom holder. Conratb & Krider . . . . . . . . . . . . . • . . . . . , }��uwctelol,nMmaacl larb iyne&. LWe'oKna' rFdr.e.e.m . .  a. n .. ' ..... .... : : : : : : : : : :  �'.�� fi . fi Id d ture A 'l'he field core is too I over the surface to be cleaned Buckle. N . H. George . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . ner w,re on e an arma . ' .  . ' Bu'!!lar alarm, detonating. W. C, Lon".tretb . . . . .  .887 IInu.suullaattoorr·, eEI'ePcterl,.Ocuwbelrte·,· ·M· .. .  R . .  ,. ·e·r·a . .. ·.· ... .. .. .. .. ........ .... .. .. .. : :  �'.m slender and long' for a dynamc a maSSive field I. far pre- (6740) G E H writes ' I have a chloride Burial casket box, J. J. Stepbens . . . . . . . . .  . . . . . . . . . . . .741 , . .  ed ' . • • • • I 

Bnrner. See Gas burner. Lamp burner. Keybole bearilljl. A. J. Warner . . . . . . . . . . . . . . . . . . . . . .  5M.80'1 ferable. There may be much tronble antlc'pat lU . of. silvel' cell made by rolling a piece of commercial sheet Burner •• automatic extinlliui.ber for kero.ene, F. Kiln. See Barrei drvinlli kiln. 
ma�in� it self-char,png•. We advise you � try separate ' zinc in tbe form of a cylinder 4 inches long and%: inch ButriU:��::"� adjiistlng dev'i,;,;: j: 'W':PridiDore: :  �:�� l�rf"e�8ge.?N;�P�i:ok'riYie: " · " " " " · " " " " " "· 5M,776 excItation of the field WIth a battery. Pos.,bly you may in internal diameter and soldering a circular piece of Cablllet. th read�Sbelton & Stewart . . . . . . . . . . . . . . . .  5M .961 KKnn,!fveesm

imIlaIDgc l.mneacfbo'r
·lJger'iCnd· Eln\ Rboabnedrtles •. o . .  f . .  t.a.b.l.e . .. .  C . .. 5M.7

96 
get it started and by connecting the field into the circuit . ' .  . Calendar. D, S. "'elbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.Ba7 '" ,cb � 

' . . . zinc III one end and the cylmder down the slde where Can. See 011 can. E. noberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.M first and then disconnecting the battery, It may keep on the edges of the zinc meet, so as to make a watertight cell, <;an openinj!' d,evlce. G. J. Record . . . . . . . . . . . . . . . . . . .  55pW Knob attacbment. H. G. Voigbt . . . . . . . . . . . . . . . . . . . .  054.804 
k 2 Wh t ' th difference in constructing a Capsule macbme. 8. A. Rickard . . . . . . . . . . . . . . . . . . . . . 550.021 Knurllng machlI!e. J. Browning . . . . . . . . . . . . . . . . . . . .  5M.811 wor mg. . a 's e into which is placed, after amalgamating the zinc, a cyl- Car brake. H. A. Krupke . . . .  . . . . . . . . . . . . . . . . . .  . . . . .  565.011 Ladder • •  tep. C. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  054.695 

high or a low speed dynamo and motor ? A. In a motor inder of chloride of silver 3 inches long and % inch in Car couplinj!'. C. F. Bake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.970 Lakes or colorin" comJ,l0und. by electrolysi., pro-
fi. tro fi Id armature with many turns Car coupling. S. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M,984 LamdUpcbiunrllin' �'. MAC. KHe.nJzo'nee . .. ·.·.·.·.·.·.·.·.·.·•·.·.· . ............ .............. .. � •• X� or ynamo a s ng e or an dIameter. The silver chloride is cast on a silver wire Car coupling. J. Timms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.746 � ,  ..,. """ 

gives relatively slow speed and vice versa. 3. How many d '  ded ' th 11 ' ch to Car coupllnlli, P. C. Week . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.755 Lamp bavllljl a regenerative burner, Gordon & 
. ill b . t f . ht r ht d an IS suspen III e ce III su a manner as pre- Car door. H. W. F. Jaelfer . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.932 LamSWp.i.fkt ·e·y· ·s· o . .  c·k· e . .  t· f· o . .  r . .  '.n . .  c·a· n . .  d· e . .. ·c·e·n . .  t·. · B . .. · W . .  ·.· ·S·n· o"w". �1-.866

8
96 ohms re.lStance w nng curren 0 elg Ilt ynamo vent it from touching the zinc and causing short circuit- Car drau�bt ri"lIiinj!'. railway. J. A. Roosevelt . . . . . .  565.0'.13 ..,. 

as described in SUPPLEIIlENT. No. 600, down to zero? . . th ll ' filled . h eak I ti Car fender. W. H. Leavltt . . . . . . . . . . . . . . . . . . . . . . . . . . . .'l83 Lamps. wick adju.ting device for central draugbt. . . . mg. The space III e ce 18 Wlt a w  so u on Car guard. ra'lway, J • . H. & H. W. Tbayer. . . . . . . . . .  A. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . A. An Illfimte res18tance. of Mlammonillc and water and the end sealed with pitch. Car, rai lwaYd G. T. TIIbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lantern. D .  W .  Corbet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
(6733) Customer asks : 1 .  Will you 1. Is the solder used III this cell liable to cause loeal action g� �':J'..�aira':: 1i. ���:w;,·:::::::::::::::::.:·. : : • t:��'ii:ll��lac;::.�fu�: R' �t;'.i�I���: ·. : : :: ':. :. : : ':. .795 

kindly define the term " an  ampere hour," as applied to to any great extent ? A. No. 2. Is 1 ampere too much C�b��l��i�'i!d fO�'!t�:��ift. r,�:fill����� . .  �� Lau���i��������. �n�. ��.t.�� . ��.��'. �?������: �: �: 5M.712 
electricity used by a customer for incandescent lighting r current to take from this cell for a period of 5 minutes Cars. llgbting. W. �'. Hutchinson . .  . . . . . . . . . . . . . . . . . . Lawn rake. F. E. Kobler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.B24 
A. An ampere expresses the rate of tlow of current'!; an each day, and how long should the cell last at this rate of g:��'e¥rf"a":t"e':.:��ii��� �i��:2�.�: .��.����: : : : : : : :  Lea�o�':,f.��: . .  ��.���t.�� . .  f?� . .  ������.S.I��: . �: .�: 5M.945 
ampere hour means a current tlowing for one hour at the discharge r A. Yes. If you can get as much as that out Carpet stretcber. W. H. Peeples . . .  . . . . . . . . . . . . . . . .  t:�t��.·£�iii�ntfc�����: �: .�.�i.��.��:: : : : : : : : : : : :  �g� rate of one ampere. The company is assumed to main- of it. it will soon polarize ,t, Arrange a number of cells g:��:� ::::�:�: ��I��tfn���.�: : : : : : : : : : : : : : : : : : : : : :  Lells cutting macblne. J .  B .  Gury . . . . . . . . . . . . . . . . . .  5M.677 
tain a definite voltage. As you pay for electric energy, in parallel. 3. What weight of silver is required to �ake g:g:� ::::g:�: t.·:9.· :..�in�nti��:::. :::::555,052; tl�e�yp�'i:i��If::.':!.It.�UrQ"er . . . . . . . . . . . . . . . . . . . . . . .  554.1"70 this maintenance of voltage supplies the factor requisite. a cylinder of chloride of Iillver 3 inches long and.% mch Carving macblne. automatic. Emmett & Jaq)Ie. . .  Linotype macbine. J. W .  Pbelps . . . . . . . . . . . . . 5M.7!IO. 5M.791 
2. If I malre an agreement with a company for incan- in diameter ? A. About 300 grains. Cas� • .;:ee Medicine case. Packing case. Sbow Linot3pe macb ine. S. Smitb . . . . . . . . . . . . . . . . . . . . . . . . .  5M.842 LL'o·qcUki• sAeaePPMaroarttu"�eforIOdcrka.wIS·nagsbotIioGc' ·kJ. · PSobrtuetrte"r' 5M.8.'l4 . de.cent light " at a price or sum not exceeding one-half (6741) W. M. H. asks : 1 . How would ca.�J:,::��".����: . :�������: . ��� .��.��� . ��i.���: . .  �: 565.m3 10Ck� -
�::t:::�=�h�:ur !�c�

e���:n:h���":n�
d�::,��:� acetylene auswer as a substitnw for the oxyhydrogen g:��.si;c:.�li,;PJ::��'��: �.el':e�c�t������ : : : : : :  �:� t���nf';t�� ���J�e:aiidinii device: ii·:Tirm.mii: : : :  �:�� light in the magic lantern ? A. It answers very well Cbair sUPfJort. adju.table. G. A. & E. G. Watkins. 565.029 Locomotives or vebicles from leaving rail •• appa-

�:
t 
:m!� �:::�h:�� �U:�n !�: ��:!�Ie �:;;� I:�� where bigh power is not required. It gives a very white Cba��t6".!.:tic"1�Yd����'h. 'iF���':fr . .  �����.i�.� •• 5M.7;;o Loo"�t�:Jgfll.;'rv������:Vi��kii: 'Tbi"i,,: . : . : .. .. : �;�� light but not as powerful as the oxyhydrogen. 2. If I Cbart. astronomical. L. W. Yallgy . . . . . . . . . . . . . . . . .  5M,809 Loom shedding mechanism .  A. Lockwood . . . . . . . .  504,886 for one hour. If at 55 volts, then it should mean one-half ractlcable would it be better to generate the gas from Cbeck row w!re tension device. G. B. Austin . . . . . .  554.969 Lubricator. J. I. Tbomycrroft . . . . . . . . . . . . . . . . . . . . . . . .  5M

.
SOl 

the quant,'ty 3 If the .m-eement does not specify the p • I ChOppmg kmfe. G. C. Newell . . . . . . . . . . . . . . . . . . . . . . . .  55(.788 Mandolin brldlle. G. B. Maldura . . . . . . . . . . . . . . . . . . . . . 5M,828 . . ' ...,. the solid article as wanted or would it be more economical ! Chum, John.on & Pence . .  . . . . . . . . . . . .  . . . . . . . . . . . . . .  565.001 Marble. etc . •  macbine for cutting and carving. A. voltage or candle power to be supplied, what strength of and satisfactory to use a cylinder of the liquid gas such , 8:'�Yi :o.�r ��tg�aiier: eleciric: J:R: ·Fa,:m"r: �a� Ma{;,'h�'ri�'t:B;"xion : : : : : : : : : : :  : : : : : : : : : : : : :: : : :: : : : : light in my house could I reasonably dAmand from the as is described in the SCIENTIFIC AMERICAN October 19, ! Clamp. See Moulder'. clamp. Match safe. W. C. Scbaper. . . . . . .  . . . . . . . . . . . . . . . . . . . .  736 company ? A. The answer to No. 2 expresses it. The 1895 (see Notes on Atlanta Exposition). A. Generate ! g:::,�. �e:'B':J��T:�' : . .  Gai-iiient: ciasp: . . . . . . . . . . . . 5M.80S �:���::,r:al�r�i��i�Moon·:::. : : ':. : : ':::::. : ':::. : : : �:�rB voltag� is always ascertainable. There is no secret about the gas from the solid article. An apparatus is described ' Cloct torsIOn pen�ufum. W. Kobler . . . . . . . . . . . . . . . .  5M.700 Meat cutter. W. E. DunClU! . . . . . . . . . . . . . . . . . . . . . . . . . .  554,663 
it. A very .light drop in voltage cuts down your light A f J 4 1896 A I Clothe. wrlwer. G. D. Leedle . . . . . . . . . . . . . . . . . . . . . .  554,939 Meat .crubbmg or wa.bmg wacblne. W. W. 
enormously without reducing the bills in anything like in the SCIENTIFIC MERICAN 0 anuary , . very Clutch. W. . Huntley . .  . . .  . .  . . . .  . . . .  . . . . .  . .  . . . . . . . .  5M. 781 Jl:ii�hner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.707 

simple one is given in the SCIEN"'IFIO AMERICAN of C1utcb. electric, BIIglls & Pbllpott, Jr . . . . . . . . . . . . . 5M.766 Med,cme case and saddle bau •• combined. J. E. 
the same proportion. . . th r 'd Clutcb mecbani.m. · lIuld-controlled. D. H. ' Smoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.843 March SO, 1895. 3. If the article is used ID e IqUl <!b�rcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M!'ter. See �xpo�ure meter. 

(6734) F. R . B. asks th e  rule for find- state what is the best way of regulating the amount of . ConJuIlng apparatus. W. Hanlon . . . . . . .  . . . . . . . . . . . . . . Mil). See Wm�mlll. . , I Conn�ing ro�, J. W. Pridmore. . . . . . . . . . . . . . . . . . . .  ! MOJBtenh�Jl deVIce, mUC11�e, N. J ensen . . . . . . . . . . . . 55(,923 
ing gearing for cutting threads on a screw cntting lathe. gas consumed,? A. Use a stopcock of first class con· �ookmg uten.,I. H. H. Erlam . . . . . . . . . . . . . . . . . . . . . . .  5M. : Moulders s clamp, J. Banmster, . . . . . . . . . . . . ... . .  , . . . .  5M.9 1 2 

A. Read from the lathe index the number of threads per struction, and regulate by hand. 4. Is it safe to ship it �g��g�e;o::it· �?�;,iieL:::: :: : : : : : : : : :::: : :  : : : :  �: MO���':.'fr·:W�IW:� . ��� . �������.� . ���. ��������.�: 5M.71'6 
inch cut by equal gears and multiply it by any number in either form on board ocean vessels, and what effect Corset fa.tenlnll. O. F. E. Borcbardt . . . . . . . . . . . . . .. 5M,848 Mole trap. Walker & Pearce . . . . . . . . . . . . . . . . . . .  ; . . . . .  1>54.901 
that will give for a product a gear on the index ;  put would passage through the troPICS have upon it ? A. i �W':��gliui��fn�a;i����l�.�::d�?�ac,:'n'l���::· . . . . . .  554.880 �g�������c�cl:·o�1��yrk;di:F:Bruiiaker: : : : :  5M. 
this gear npon the stud, then multiply the number of Calcium carbide is perfectly safe if packed in airtight Cultivator. J. M. W. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.'103 Mu.ic box regulator. F. J. Bernard . . . . . . . . . . . . . . . .  554. 
threads per inch to be cut by the same number and put and watertight cases. The liquefied acetylene is not : g�m�:fg�: �: �: t!g��I::::: : :::::::::::::::: : : : : : : : : 5M 892 �:ili�t,:'i3:vFc:��lroel�.ff{,.':.'�':,�: �  .. �: .���.��: : : : � 
the resulting gear upon the screw. Example.-To cut altogether safe under all conditiond. i �m�:���: �·?·��yt::::::::::::::::::::: .· : : : :::::: : �g��l:.ac':,����h:" �jJl�yUa� j1;��i�nteii.;;rpiiy: : � l1� threads per inch. We find on the index that 48 into I (6742) H K. W asks ' 1 Where can I Cultivator attachment. A. T. & W. J .  Boney. . . . . .  Oll can. J . H. Hul�n" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M. 
48 cuts 6 threads per inch then • • • •  Cu!t!vator att,!chment, corn. W. S. Runyon . . . . . . .  Oil can. portable. � .  Lln.es . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.941 • obtain a dynamo for one 8 candle lamp ? A. Consult Cult!vator. rldmg. J. M. W. Lon� . . . . . . . . . . . . . . . . . . .  011 beater and Illummator. combined. J .  D. _ 6X4=24, gear on stud, d . .  I An deal i I trieal ds Cult,vator sbovel .tandard. H .  C. Ham . . . . . . . . . . . .  55!.928 Humpbrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.696 

and llj.9X4=46. ear on screw. I o� a vertis�g co nmns. y . er n e ec goo . Currents of rivers, etc., means for utilizing. J. G. : Ore concentrator. Di.mmick & Woods . . . . . . . . . . . . .  5M.914 
. . g . will supply It. 2. What power w,lI be necessary to run I Haentges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.681 . Ores . of lead and zmc. treatlDg complex. O. H. , Any multiplier may be nsed so long as the products tn- A It ' af t all -' h Curtain IIxture. A. A. Aguero . . . . . . . . . . . . . . . . . . . . . . .  565.031 ! P,cher. . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .,54.725 
th t b I 'th th I th F . tan . such a dynamo ? . IS S e 0 ow 10 orse power. Curtain IIxture. J. H. Scott . . . . . . . . . . . . . . . . . . . . .  . . .  5M.959 OIj!'an bencb, L. K. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 504.672 c1ude gears a e ong w, e a e. or IDS ce, lll- 3 Where (in what book) can I get information necessary Curta!n banger. J. Hitcbcock . . . . . . . . . . . . .. " . . . .  : . . .  5M.692 Organ, reed. J. F. Wbite . .. . . . . . . . . . . . . . . . . . . . . . . . . . 5M.757 

stead of 4 as a multiple we may use 6 • Curtams lnto awnings. brace for convertmg wm- Ortbooalogenpbenol. makmg. H. Baum . . . . . . . . . . . .  5M.97� 
6' 54 

. 
t d to malre as small a dynamo as indicated above ? A. The I dow. H. G. Schrenkeisen . . . . . . . . . . . . . . . . . . . . . . . . . 5M.958 Packing case for aromatic sub.tance •• C. M. Thus. 9X = , gear upon s u , 

SCIENTIFIC AlImRICA.l'l SUPPLEIIlENTS treat of this subject Cutter. See M�at cutte�. ' Stepbens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  555.027 
and 11�x6=69, gear upon screw. . . •  . . Dellector. bot air. 8. S. Clark . . . . . . . . . . . . . . . . . . . . . . . .  5M.909 Pad. Se� Knee pad. . in great deta,l-gIVlllg many dynamos of vanous S1Zes. Dental gine. S. H. Br'?ok . . . . . . . . . . . . . . . . . . . . . . . . .  555,035 Painters falls. roof cleat for hangmg. T. H. • 

(6735) J. L. D. asks ( 1) [or form ulre for We refer you to them. E:���� . :i>I;N:���?:ifticiiil: ·j: spyer: : :  �:� PaIM?:.':g.:'�:{l. iin"iimaiic: ·A:: F;she,:::: : ::::::: ::. m:� lI.nding the area of an ellipsoid or spheroid. A. If prolate, Dla 1 09. J. G. HeppdiDg . . . . . . . . . . . . 5M.870. 554.871 Pan. See. Du.�pan. V,:,cuum 8an. 
8 88 -YR' • .  hi h R ts th . Dlsb cleaner. M. L. Julian . . . . . . . . . . . . . . . . . . . . . . . .  " .  5M.937 Paper reg,stermg machme. T. . Dexter . . . . . . . . . . .  554 913 area= ' r +r . lU w c represen e maJor 

TO INVENTORS. 
Dlsplay rack, T. F. McGann . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.717 Paper trimmer. waJl. J . 'l·. Montgomery . . . . . . . . . .  . .  

and r the minor axis. If oblate, interchange R and r and Dltcblng anu grading macbine. Hinman & Bun- • Pedestal. fold!ng wbeel. C. T. Hart.on . . . . . . . . . . . .  . 
apply the same formula. This may be used as a work- An experience of nearlyllfty years. and tbe preparation Dit��l�g ·m .. ciiine: o: 'F: Kain: : : : : : : : ' : : ' : : : :  ' . .  : : : : :  m:�l� �g�rg��a�&��':'�RUIitJa�e�;��f; F: :,\.:" iirowneli:::: . 
ing formula. If a table of natural sines or logarithmic of more tban one bundred thou.and application. for Da- B�';;�it\�;I .. :��J�I'il?�.���� �������s: .�: .�:.����?� �� ���oa:;�u:.'���r���r,� ¥;t,!':':i'��Y!ie':.: �:. �:.���: : :  bM:� functions is at hand, use for more accurate work the tent. at bome and abroad. enable u. to under.tand tbe Door operatll!g apparatu •• electrte. O. H .  Hick • . . 5M.818 Pipe cleaner. tobacco. J. J. Snyder . . . . . . . . . . . . . . . . . . DM.73\l 
f II ;n" laws and practice on botb continents. and to po.se •• un-

I Door operating apparatus, electriC. Hick. & Troy 5M,819 Pipe cleaning device. tobacco. 1. B. Sturges . . . . . . .  5M.7" o ow ....... : equaled facilltie. for procuring patents everywhere A Drier. See Sand drier. Pipe wrencb. E. B. Lilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.885 2 11  a b . f b i f tb U Ited St te d 11 Dryinll apparatus. W. G. Stone . . . . . . . . . . . . . . . . . . . . . .  55�.743 Planter and fertilizer di.tributer. A. J. H. Reid . . .  5M.729 
S = 2 11  b' + --- sin-'e synops,s 0 t e patent aws 0 e n ,a .  an a I Dril l .  See Twist drill . Planter and fertilizer distributer. combined com. 

In which 
e foreign countrte. may be bad on application. and per.ons Drillioll macblne, A. C. Liebendorfer . . . . . . . . . . . . . .  5M.940 R. W. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565.0« 

contemplating the securing of patent •• either at bome or I Dust collector. N. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.891 Plow. M. �. Mull1ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.9!7 
a = semi-transverse axis abroad. are mvited to wtlte to tbl. office for prices. g�:tRa�::CbI[ni":;:::�J: c: iiiunaeli: : ·. ·. : : ·. : : : : : : :: �:�� ����. �!��1ic1itig :<i's��ncranz . . . . • . . . . . . . . . . . . . . .  565.051> b = semi-conjugate axis whicb are low In accordance wltb tbe t,me. and our ex- Eiiuca�ionai appl iance. A. E. 8baw . . . . . . . . . . . . . . . . . 565.026 Pot. See Corroding pot. 

t'a' - bO ten.ive facilities for conductilljl tbe bu.ine... Addres. I ru:��ig �!�r�H-°ill��il�':,';i'Iing' . battery '  'ce�: 7�. 5M.
760 , ��:::; J.e�. !fu��'!ll.-J':'���: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M,� e = --a-- MUNN & co .• office SCIICNTIFIC AMERlCAN. 361 Broad- Willms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55-1.781 Pre.s. J .  M. H. & U. G. S. Walters . . . . . . . . . . . . . . . . .  554.847 

This is for the prolate spheroid ; for oblate interchange way. New York. Ele1.��;g�yd��.t.���: . �������. :?� �.��������.�'. �'. 5M.836 ��:::gin�'a'iip-!":[��?�iiioiDiiiiC: PRdgeti: .�: 'iieii� 5M.684 Electric conductors. means for supporting and I dryx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.950 a and b. 2. Also for the volume of same. A. Multiply Insulatinj!'. T. T. Eckert . . . . . . . . . . . . . . . . . . . . . . . . . 7 5M,Ii64 Quartz puIverlzinj!' machine. F. W. Tbomsun . . . . . . 554.802 
square of revolving axis by the fixed axis and tbis pro- EX OF INVENTIONS Electric beater, resi.tance. o r  rheo.tat. P .  B. ' aack. See Display rack. Hay rack. 
duct by 0 '5236. These formulre are not directly deduci- IND EI��l�rghiiiig 'System: iii: i. :  'siociiiD : : : : : : : : : : : : :  �:8!� �:?�':: �o!fi'i1ftbeieCii-ic: 'W':Oesteriein : : : : : : : : : : : �vn� 
hie from the equations named in your letter. Electrical connecting cord. C. H. McEvoy . . . . . . . . .  554.716 Railway frol<. J. Kunz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.702 Electromagnet, J. Houlehan . . . . . . . . . . . . . . . . . . . . . . . . 5M.821 Railway frog or crossing Delane. Jr . •  & Blue . . . . . . 5M.911 

(6736) T. G, asks : 1. Will electro-plat- For which LeUere Palenl of' the ElectromagnetlC Induction .y.tem of propulsion. I Railway. plea.ure. B. Ogilbe . . . . . . . . . . . . . . . . . . . . . . . . 565.m9 
ing with nickel or with silver affect the properties of a UnUed Stalee were Granted Elljl1n!:' �e�tg:rii��n�iiie: "Steam engine: . . . . . . 5M.962 

I �:ll::� �:il gg��: :I:�:::�; �: �ik��g;.� : : : : : : : : : : : : �U�R Envelope. safety. W. S. Andrew . . . . . . . . . . . . . . . . . . . .  5M.tlW i Railway .afety system. B. C. Rowell . . . . . . . . . . . . . . . . 5M.957 permanent magnet? A. No, except as the polishing or Evaporator. steam fruit. J. S. Allen . . . . . . . . . . . . . . . .  551.639 I Railway track .witcb. electrically operated. F. H. 
scratch brushing would impair the magnetiSlD. 2. February 18. 1 896, �:C::�Ut: ����rb�I������b:ggdt��ldl;;nd::::::. �:� . Ra��:"fawii rake: . . . .  · · . . . . · . . . . . . . . . . . . . . . . . . . .  5M.888 
If not, will it be best to plate the steel before it is mag- Feed box �or manj!'ers. M. Hodg.on . . . . . . . . . . . . . . . .  554.779 Rake cleaning attachment. A. C. Paynton . . . . . . . .  . 
netized or after it has b�en magnetized ? A. Plate & N D  EA CH DEARING THA'I' DA 'I' E . �:�!�����·�i:.· E?��!rs·:::::::::::::::.: :·:::::.: .985 }t�g�: ��i:t�: l fl:::.·�feb��t::::::::::::::::: : : : : polish, etc., at first, and magnetize afterward. 3. Can Fence. J. F. B1ecber. . . . .  . . . . . . .  . . . . . . . . . . . .  . . . . . . . . .  Razor .tropping device. H .  Grenon . . . . . . . . . . . . . . . .  . 
iron or steel, after being heavily plated with nickel or [See note at end of list about cople. of these patent •. ] i �:��:: ��rr�aw.b6':::�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  : :: : }l:��a�g��:J·r��':-��i���if:lip:,;e!.o:eans . for; i.7� 
silver, be used in c"ntact with wines and alcoholic liquors Fence wire coller. W. U. & E. S. Wad.wortb . . . . . .  W. H .  Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.802 
in general. without being affected by and without having Adding and printing machine. combined. G. W. Jilii'J;ar;;:i· b�D���':."ppa,: .. t;;.:M:: ·Warreii : : : · : : : :  Regi:�r:ier�ee Autograpbic register. Laundry 
any infiuence on the above liquids ? A. Silver would be Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.M 565,039 Fi lter. Railton & Campbell . . . . . . . . . . . . . . . . . . . . . . . .  Re"ulator. See Heat regulator. lI-Iu.lc box re�u-
less affected tban nickel ; we should not advise reliance 1a����i::t:�.

b����';s�a�:�IirIi · mechiUii.iD"for: 565,038 �n:�: �!t:':. t.: fl�l�oyer: : : : :  : : :  : : : : : : : : : : : : : : : : : : :  ' Re.!.aJ�!ble seat , J .  O·Meara . . . . . . . . . . . . . . . . . . . . . . . . .  5M.720 
to be placed on the latter. 1\1. M. GIllam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.926 Fi l ter. water. J. Retter. . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . Riggin" stretcber. H. H. Pickenpack . . . . . . . . . . . . . .  5M.834 1f='1:gP.Fu��f:r �:in':beelwrigbt . . . . . . . . . . . .  565.Ob'l r:�: :���':;'e�el�:;[:gl�.·k�t;:�.JM�n����: : : : : :  :.: 554. RinM?����� .��� . .  ';.�l.���� . ��.Cbi�� •. �'.�: .����. 5M.687 (6737) R. W. S. asks : 1. What is the Amalgamator for separating and saving gold. T. ' Fire extingur.ber. E. Robinson . . . . . . . . . . . . . . . . . . . . . .  505. Riprap and jetty work. bracing and lasbing. W. electromotive force and the current of the common G. Barlow-Ma •• lcks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 054.902 Fisbin� device. C. Acker.on . . . . . . . . . . . . . . . . . . . . . . . .  5M.7 4 H. Harrelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.777 

' t  b tte ? A All 1 It d 4 b . tan Apparel. wrapger or holder for. M. T. Hosmer . . . .  554,876 Flower Btand. J. E. Doohttle . . . . . . . . . . . . . . . . . . . . . . . .  5M.661 Ruling macblne. L. S. Bigelow . . . . . . . . . . . . . . . . . . . . . .  5M.976 gravI y a ry • ow vo an 0 ms reSls ceo Auger. eartb. . M. Wfant . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.988 J;'lume gate. C. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  054,768 Sand drier. J . H. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.001 The resistance is subject to wide variations according to Aut�gragblc register. . W. Tobey . . . . . . . . . . . . . . . . . 5M.748 Fly trap. C. F. Cbri.topber . . . . . . . . . . . . . . . . . . . . . . . . . .  054.654 Sasb bolder. J. T. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.778 
gth f I · d I AWllllljl xture. J .  W. Bancroft . . . . . . . . . . . . . . . . . . . . .  5M.971 Fodder binder. J. ·Lust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.948 Sa.b lock. S. S. Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565.017 stren 0 so uttons nse . 2. Can you give me recipe I Baling macbine, cotton. C. F. & R. H. Daniels . . . . .  5M.775 Furnace. See Hot air furnace. Sasb. swingir:g. H. B. Anderson . . . . . . . . . . . . . . . . . . .  . 

for a good depolarizing fiuid for a carbon battery? �:�l'J ��e��·lii�e.���:::::::::::::::::::::::::::::: �::r ��g:ri:re:f�ai��cl':!"· fO,:: D: ·E:· cai1er::::::::: · · : �:�� �:: ���t�·s�agr:����?c'!;:8: ·ii:"Hoiley·::: : ·. : ·. : : : :  A. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 parts. Barre! dryinll kiln. A. J. Bates . . . . . . . . . . . . . . . . . . . . . .  5M,973 Halvanic battery. E. 'L Slocum . . . . . . . . . . . . . .  555.056. 55.'i.058 Sawing macbine. log. M. A. Dee . . . . . . . . . . . . . . . . . . . . . 
Sodium bichromate . . . . . . . . . . . . . . . . .  16 g��fe�:.tur.;eb�l:c����· �a�e�.au���\nic . .  bai; 565.033 a:�:: £: Ifi: W�er: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ' : :  �:� ����"p :bat��t t. <.i. &D�/:·. �I�����::::::::::::::: : 55 Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . .  37 Beriliding, J. Christ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  054.653 a�::.a::i �r.r.�a6�w.°�t\�:���: .�: .�:. �?w.I��: :  �:m 8cr�f:;.�������: . ���:: . ��.����.� . :�� . �����:55tsr2. 5M.8H All by weight. Use the bichromate in powder. Be care- �:�s���a'�a:.;nIfni���b��· .priiig· .iipport: coiD: 054.822 a:����:�'T.°;::r:d�n�:��.�n� •. J.�.:::::::::::::.: : :  Mi:�� �::� d�I'1�t��.�gr��� J."J�Fanlkner . . . . . . . . . . . . . . . .  565.040 ful to inhale none of it in powdering, as It is very dan- bioed, [mbert.on & Carlson . . . . . . . . . . . . . . . . . . . . . .  5M;Oi2 Ga. burner, relleneratwe. A. H. MORe . . . . . . . . . . . . . .  5M.946 f'eparator. See Gold separator. gerous. Beer, tlni8bin�. J. F. Wittemaon . . . . . . . . . . . . . . . . . . . . 004:.851 Gas Ilenerator or vapl'lrizer, G. C. Johnson . . . . . . . . . 554,699 Sewage and venti lation of drains, treatment of. �:I� �����n�r.�.S-!I':!� ... nii:::::::::::: ::: .:: ::: : : : : : : �:� (Jas�:tr����� �.����:. ���.I�����.'.�: .� .�: . �' . . ����I.� 5M.665 I seJ;.:· :��hiii'; ' ' qiiilting' · iittachiD"nt .. .  ·ii: · ii 555.00tJ ( 6738) R. A . C. writes : l am goi ng to Helt shlfter. J. B . Clyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.813 Gate. See Bridge approach "ate. Flume gate. I Moon et aL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.829 make a storage battery; the jar will be 4 inches high, 2% :r.g."c�" p�:s�f';.� �����rt. adjustable. Rullbead • ; g:�:; �: tl.�������.� : : : : : :  : : : : : : : : : : : : : : : : : : . : :  : : : :  �:� �����'b:��s�it.:;���i�e Eio�c���':.'}��tii,:iii�: 'A:: c: 5M.948 inches wide, and 1� inches thick. and will be divided & Scbeer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  565,025 Gate. W. G. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M,800 i Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M .65� into four cflls ; each cell will contain two lead plates 4 B!cycle pedal , vacuum cuP. Harris & Reed . . . . . . . .  5M.88Il Generator. !'lee Gas �en!,rator. , Sbow ca.e. Forbes & Bennett . . . . . . . . . . . . . . . . . . . . .. . .  554.§64 

inches Ion" a d 1� inches wide Will I t II BICycle .addle. F. Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M,662 Gla.s conveyinll mec am.m. J. H. Lubbers . . . . . . . . 565,048 : Sbutter lock. F. Krupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M. , m  o n " . you p ease e 

I 
Bicycle. support. Rufl'head & Scbeer . . . . . . . . . . . . . . . .  555.024 G1as • • beet leer. J. H. Lubbers . . . . . . . . . . . . . . . . . . .  " . . 565.m7 I Siun bolder. advertisin�. Bond & Barlow . . . . . . . . . .  554 .857 me how long the battery will light a three candle power Bicycle training device. W. Webber . . . . . . . . . . . . . . . .  5M.754 Gold separator. A. Derrenberger . . . . . . . . . . . . . . . . . . . .  5M.9l2 ! Signal ligbt. Carter & W il liams . . . . . . . . . . . . . . . . . . . . . . 5M.80l 

lamp? A .  For each square inch of positive plate lm- Bin����e,g:�·: ���. s���.t. �.����: �.���.i�e. f��: �'. 5M.839 ��aj�I��'!J�'jf: t';c�:'��'iL : : : : : : · : : : : : : : : : : : . : : : : : : : : �:m I 
Si\kc.r�fc:.'��.��. �.����: .���.a������: �: .. �.:.��: .�.�: 550.054 

lIIersed in a .ingle couple allow 0'08 ampere and for eacb Block .illll"l system. manually controlled electriC. Harvesting macblne. J. F. A ppleby . . . . . . . . . . . . . . . .  5M.654 I Sipbon. D. E. Rowland . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  554.798 
I I I d h . ' h A. G. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.884 Hat brim parin" gage. W. Bradley . . . . . . . . . . . . . . . . . .  5M.979 I Sk'in •• treatilljl. Peirson & Moor . . . . . . . . . . . . . . . . . . . . .  555.050 cel a low 2 vo ts. an ten ours runmng. T e lamp will Boat launcbin� device. D. Pike . . . . . . . . . . . . . . . . . . . . .  565,018 Hay rack. F. E. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.904 i Skipping rope. J. S. Donnellan . . . . . . . . . . . . . . . . . . . . . . 5M.992 

need 5'5 to 7 volts and 1 to l 'SO amperes Boiler. See Steam boiler. Heat regulator. E. Fri.chknecht . . . . . . . . . . . . . . . . . . . .  5M,671 Skirt. E. J,. D. Forsytb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5fi4.998 • Boi ler. G. H. Hersey , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5M.872 Heat!'r. See Electric b eater. �'eedwater beater. I Sleigb. H. �. Capron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 054 .X71 
(6739) J C H Qays ' Can you give me BOilers, safety deVICe for attacbments to. L .  011  beater. Water beater. ! Soap press,.ng machme. ,1 . Watson . . . . . . . . . . . . . . . . . . 5M. I53 

. . •  ' • Scbutte . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .. . . . 054.736 Heating ftPparatu.bC. U. Mulford . . . . . . . . . . .  , . . . . . . .  5M,713 Sol� roundmlli macbine. G. Juhan . . . . . . . . . . . . . . . . . .  565.009 form�la III your Notes and ,?ue�es for. cleaning smoky ggm':: �������':.:..':-�?���: �: .�: .�.'��: : : : : : : : : : : : :  �:� Ir;!!0;;�i:°6� lr �e?:ge:E��::·. �: .�: �������'.: : :  �:m ! �g�'N. ll:�"o!r.? .��'.��: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.882 and dIrty wall paper and leavlUg ,t as bnght as new ? A' I Bottle, J. S. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.669 Hltcbllljl post. A. N. Spratt . . . . . . . . . . . . . . . . . . . . . . . . . .  5M,963 I St,and. See Flower stand. Horsehoeing stand. 
To clean wall paper, rye tlour and wheat tlour are mixed g�m: �Wi':.'::��bVtitW��: . . F'owler: : : : : : :.i;5j;92iJ; �:� a�r.F.ff.�e':;·e�·. �:. ��P�::: : : : :  : ::: : : : : : : : : : :: ::: :.: Mi:� I �l:;:. �::c�Wfe 'F.:'rc�6�:ri�i tr·e�:.e��g� &: l'arief �;fd together into dough, which is then partially cooked or Bottle. non-refillable, G. J . Wainwrigbt. . . .  . . .  . .  5M.805 Hoi.t, dill'erentlal .pur gear. T. H. Craig . . . . . . . . . . .  5M.658 i Steam boiler or water beater. A. J. Westburg . . . . . 555.030 
baked and the crust removed. Common salt. powdered I Bot�::� ����.I� . .  ��?���� . ��.� . �?����t.I.���.��: . �:.�: 5M,920 ag�:if.f.����n��'��e�i.� ��n;gg .. s : : : : : : : : : : : :  �:� , �i::� r::��j.:ce�· ::�:��m: : : : : : : : : : : : : : : : :  : : : : : :  �a:lR or pulverized naphthaline, corn meal. and burnt umber Box. See Burial casket box. Feed box. Hor.e canopy. Pittenger & Brelsford . . . . . . . . . . . . . .  5M.792 Storage tank. lIuid. P. H. Berg . . . . . . . . . . . . . . . . . . . . .  555.0� are then added in the following proportions : 1 pound I ggie�.a,I:.i:Jh��crJ�:iia'f,T��b.:1Mis,.tt��ding:ii: 5M.975 ���: 1:i::'1:,�fi4·d�vPc��k&'l�r&":.:i;e;:. ·::::::::::.: m:im ��g�: r::��?��'l>ir�iJ.,·r��I� : : : : : : : .:. : 

.. : .. : : : : : :  �:m rye fiour 1 pound wheat tlour 1 ounce common salt R. Cork bill. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55(.987 Hor.esboe. marsh. H. R. Myers et al . . . . . . . . . . . . . . .  554.787 Stovepipe tool. A. B. Clafiin . . . . . . . . . . . . . . . . . . . . . . . . .  5M.982 
IL ' rd hthar • I I . d 1 ' 1 Brace. See Track brace. Horse.hoeing .tand. D. Menard . . . . . . . . . . . . . . . . . . . .  5M.944 Strap. See Breast strap. 7. ounce so , nap me proper y pu vertZe , ounce Brake. See Car brake. Hose. W. F. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.649 Street sweeper. T. J. Robert.on . . . . . . . . . . . . . . . . . . . 554.'133 

© 1896 SCIENTIFIC AMERICAN, INC.



Strikinll ball support. W. J. Westaway . . . . . . . . . . . . . 554.756 
Suspender cast-off. Harris & Freeman . . . . . .  554.930. 555.004 
Sweat pad fastener, S. I. Fields . . . . . . . . . . . . . . . . . . . . .. 5M.668 
§:rt�);�

g
se�

t
£�rl�;�\����l��'itCh�' Schultz . . . . . . 554,840 

Switch and signal apparatus. Goodman & Stupa-
koff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.927 

Tag and badge, combined tobacco, L. H. Neu-
decker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.893 

Tank. See Storage tank. 
Tanning and compound therefor, J. B. Thomp-

son . . . . .  . . . . . . . . . . . . .  , . . . . . . . , . . . . . . . . . . .  , . . . . . . . . .. 555.028 
Tap::.iug- macb ine. nut , R. I). Per.ry . . . . . . . . _ . . . . . . . . 5{>4,951 
Target throwing trap. A. L. Dav1s . . . . . . . . . . . . . . . . . .  554,990 
��I��g6��'i�tr\�in��: �r�f,:e,i\ieii: : : : : : : : : : : : : :  �:�� 
��Wr:��lo�: �: ��\6�� : : : : : : : . : : : : : : : : : : : : : : : : : : : : : :  t�:� 
'l'himble • . �. H. Iv�rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.� 
�i�:: ��!�:�[ic�·J.°.t�

e
Keiiil·edY::::::::::::::. ::: . .  �:�{i 

���:'s����������<:: .r��'Wesi·.·.·.·.·.·.·.·.·. ·:::. ·.·.·. :: : :  ��:Zl� 
Toy baSeball l!ame,_ J.  M. Roberts . . . . . . . . . . . . . . . . . . .  554.733 
'I'rack brace, C. J .  tl.edit'er . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.7� 
Train marker and signal lamp, M. P. Cook . . . . . . . . . aM,986 
'I'ransplanter. W .  L. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55i/io9 
Trap. See Jj'ly trap. Mole trap. steam trap. 

'I'arget throwing trap. 
Trimmer. See Paper trimmer. 
Trolley support. F. E. Homer . . . . . . . . . . . . . . . . . . . . . . . .  554.694 
Trough. See Feed trough. � ����:: j�ll.

a
:.��IJe'i � ������.��:::::::: .. : ::: ::::: ::: . �:�� 
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Twine holder and cutter. A. Heck . . . . . . . . . . . . . . . . . . 554,H88 
'J'wist driB, W. F. Beardsbaw . . . . . . . . . . . . . . . . . . . . . . . . 554-,642 
Typewriting machine, T. Deming . . . . . . . . . . . . . . . . . .  554,(�9 
�:�g::�l�l�: �:�����: t-: �. �fllard::::::::: ::::. : : �:�� 
Typewritlng machine, J. Richardson . . . . . . : . . . . . . . . ��,�30 
i�g�;�l�l�: �:�gtri: �f�gg��i�{v � M!ll��W�.�: : :  �:� 
Umbrella runner retainer, D. S. Swarbrig . . . . .  � . . . .  5�'§n �:f�:'R.P:l�'Jfi�. ?��: : : : : :  : : : : : : : : : : : : : : : : : : : : : : :  �:915 
Valve, engine reversing, l1'erguson & W hitney . . • .  554.667 
�:���I�

e
:fie�l�

a
F� iif:��.�: .�� .���.w:�r:.�:::::::::: : :  ��:� 

Washing machine. J. H.  Lamson . . . . . . . . . . . . . . . . . . .. 555,012 
Water. apparatus for rapid beating and purifica- �� 
wa���

n
h�il�i-�iI�ii::treriiii� : � : . : : : : : : :  � � : : : : : : : : : : :  �4:�8 

Water beater, Sturm & Froelich . . . . . . . . . . . . . . . . . . 004-.745 
Water over bil ls or mountains, means for convey-
wai�

g
de�ic����:�rl��· 8eaiiii�: 'N: Bimbe'r� : : :  : : : �:�t 

Weather strip. E. '1\ Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  554,980 
Weather strips. machine for manufacturing me-

tal liC framed. D. W. Bosley . . . . . . . . . . . . . . . . . . . . . .  554.907 
W ell drilling apparatus, S. A. Horton . . . . . . . . . . . . . . 554-.R20 
Wheel. See VehiCle wheel. 
Wheel attachment, Buchannan & Hughes , . . . . . . . . 5§l-.860 
Wheel. rubber tired. A. W. Grant . . . . . . . . . . . . . . . . . .  554.675 
;l����etc�c�rr��� : : : : : :  : : : :  : : :  : : : : :  : : : : : : : : :  : : : :  �:� ���� ������'h�r,HR. ���olon . ..
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Wire stretcbing tongs, J. E. Blackmore . . . . . . . . . . . .  554,810 
Wool drying macbine. C. Schrebler . . . . . . . . . . . . . . . . . 554.838 
Wrench. See Pipe wrench. Pipe and nut 
wr:;;�

c
£: P. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. fiM,991 

Wrench and thill support. combined. J. E. 
Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  554,84:6 

Wrin�er. See Clothes wringer. 
Yoke. neck. J. W. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.751 

DESIGNS. 

TRADE M ARKS. 

PRINTS. 
.� Monarcb Soap," G. Bailey & Company . . . . . . . . . . . . . . . .  10 

..\ p r i n t p d  C O P '"  of tbe specificatlOn and drawing' of 
any patent in the foregoing- Jist, or any patent in print 
issued since 186;). wil l  be furnisbed from this office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn &; Co., 361 
Broadway New York. 

(! nn n d i n n  IH1 U- ' n r !'li may now be obtained by tne in·  
ventors tor any of the inventions named in the fure­
Iloing list, provided they are simple. a t a  cost of $40 eacb. 
If complicated the cost will be a little more. �'or full 
instructions addre88 MUDn '" Co •• 361 Rroadway. New 
\: ork. other forellll' patents may allIo be obtained. 

',itutif i c jlUttiClll. 
O lt il l N A ItY RATES. 

In.lde Pasre . eRch i li lille rtton . ... 1 a  c e n t .  n l i ll �  
Back Pnae . e n c h  i n lill el' t i o n  . ... - ... Sl . et O  n l i ll P  

Il1r' For some classes oj Advert.ise-rnents, Special and 
Higher rate8 are required. 

The abo Vb are chare-es per flg'aLe l ine - about eight 
wortis per l ine. This notice shows Lh e width of the Hue. 
lind IS seL in agate LYPB. lDIU:ravinU8 �laY head adver­
tisemen ts aL tbe same I'ate per ug-ULe lITle, by measure· 
menL, as t.he iet,t,er press. AdvertlscmenLs niUSL be 
received at Publication Office as eadv as rl'h ursday 
mornin2' LO appear in the fO l lowing week's issue.. 

Mach inerv at Low P rices.  �,�t���n
l��� 

Lathes, Drills,"'Printing Presses. Saws, etc. An assort� 
ment of first-c1ass tools. We buy, sell. and exchange. 
WALLACE H. MANSFIELD. N>ow HAVEN. CONN. 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it. " 
By the 

Pohle Air Lift Pump 
Bulletins to tell you will be sent on application. 

The I ngerso l l -Sergeant D r i l l  Co. 
Havemeyer B u i l d i n g ,  26  Cortlandt Street, N e w  York. 

The Curtis Patent 
Damper Regulator 

Is the cheapest and most reliable. The only 
regulator guaranteed to change direction on a 
variatIOn of 34 of pound steam pressure. It 
will control any damper. 

ar Send for circular S. D. 
D ' ESTE &. S E E LEY CO. 

29 to 3 3  HAVERHILL STREET, BOSTON 

(GOLD MEDAL FOR MERIT, ATLANTA, . 895.) 

___ .. *_ The Stenographer's Friend 

W til 
;;l 
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J he Daugherty 
� Visible Typewriter 

Price $75.00. Machines sent on approval. 
The Daugherty Typewriter CO. 

P. O. Box 1'.!fW "C", PI'rT8 B IJ ItG, PA. 
___ 

.
FACTORY AT KITTANNING. P

_
A
_

. __ _ 

For Electrical and Ex� 
peri'mental Worl.:. 

For Gunsmiths &: Tool 
"Maker8. FOT General 

,_t:::::tJiiii, Mll.chine Shop TFoTh. 
;:; High Grade ':[1001 s ;  

elegant i n  design, su­
perior in construction. 'l�he best foot power 
lathes made, and quality consider.ed. the 
cheapest. 8elld ,to)' catn/oQue and P l"'lcrs. 

W. F. & J:)H" BARNES CO" 1999 Ruby St" ROCkford. I l l .  

•.... DO YOUR OWN Save money ! Make 
• 

,�:'.'�,�: 
money printing for 

PRINTING oth.ers ! �ype·setting 
easy. PrInted rules. 

85 PRESS Cor Write for catalol!ue. 
• .  presses, type, cards, • •.. eards. Clrculars. &c etc. to factory. , .' Press for prmtmg KELSEY & CO. a small paper, $40. Meriden, Conn. 

lJ1ne Ilo. 2 1?ammond f A I,IGN Il1ENT-Perfect and permanent. 
� I Il1 I' ItES8ION-Invariably uniform. 

TOUCH-Soft. light and elastic. 
1" I' EED-200 words a minute. Possesses D U RA B I l. ITY -The

. 
fewest parts. the best made 

V A RI E'I' Y -12 languages. 37 styles of type. paper or 
o cards of any wIdtn or size on one macbine. � PORTA B I L I'l'Y-Weighs only nineteen pounds 

complete, with traveling case. 
THE H AMMOND TYPEWRITER CO. , 401 East 62d Street, NEW YORK 

NEW YORK OFFICE OF 

RAND DRI LL CO. 
Removed February . st, . 8 9 6 ,  to 

100 Broadway, New York City. 

VANDUZEN S�iATM PUMP THE B E S T  I N  TH E WORLD.  
Pumps Any Kind of Liquid. 
Alwa.ys in Order, never 

How to Build 

ELL DRILLING MACHINERY. 
M A N U FA C T U R ED ev 

WILLIA M S  BROTH ERS. 
ITHACA. N .V. 

MOUNTED OR ON S I LLS. FOR 
DEEP OR SHAUOW WELLS, WITH 
STEAM OR HORSE POWER 

SEND ,. O R  C ATA L O G U E  
� lIIUWAMS BRQli.ITtlACA.N.� 

}1'our assortments for 
each holder. holding up 
tO

W
d
Je�f��%At �li!:� 

trated catalogue. 
WE LLS BROS. & CO . •  P. O. Box B. Greenlleld, Mass. 

Geared 
Universal Lathe Cb-;;CkS.�ijilc:ii�p'"n(l�n.t. I,athe Chucks. Made by 

U u ei tla.  1\ .  Y • •  IJ. � . A .  

a 

French, Spanish or German. r-,"oi:ii",,,i;'';'' EXPOSITION. 1893. 

Homer--...... � 

ARCHITECTURE, 
Mecham., "'am EDJPneeri!lC. Meehan­
ical.Dr&wiIW, E1octriclt,y, R. R. and Bridp Engineering, Plumbing, Heating, Mini�. �t!fi�� ��r:e�he� r:n.M� o':":ou���!��. 
Correspondence Scbool of Indulltrlal 

Sciences, SCRANTON. PA. ______ _ 

Tho TYDOWrilor 
EXCHANGE, 

P'" E�'l'A IH.I 8 H E lI 1 !S45. 
The Most Popu lar Scientific Paper in the World 

O n l y  $3.00 a Y e ar, I n c l u di n g  Postage. 
Week l y --li'.! N u mbers a Y ear. 

'.r h i lil  ,,,' i d e l }' c irc u lated  and splendidly illustrated 
paper is published weekly. Every number contains six­
teen pages ot useful information and a large number of 
original engravin�s of new inventions and discoveries, 
representing Engineerinp: Works, Steam Machinery, 
New Inventions, NoveltIes in Mechanic8, Manufactures, 
Chemistry, F.lectricity.Telegrapby, Photograpb y, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

rl' f�l 'II I N  of �n hscl' i ll ti u lI . - One copy of. the SCIEN­
TIFIC AMERICAN win be sent for one year - 52 numbers­
postage prepaid, to any Bubscriber in the United States, 
Canada, or Mexico. on receipt of 'J' h l 'ce 1 ) 0 1 1  .. 1'8 by 
the publishers ; six months, $1.50 i three months, $1.00. 

e l ll b � . - Special rates for several names, and to Post. 
masters. Write for particulars. 

'l'he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
aU letters and make all orders. drafts. etc •• payable to 

llI U N N  &; eo .• : un Uroad w ay,  N e w  Yorl • •  
--�.--Jtittlti!it �tutritatl Jupplttuent 

This is a separate and distinct publication from THE 
SCIENTJI!'IC AMERICA ).",  but is  uniform therewith in 
size. every nurn ber containing: sixteen large pages full 
of engravinl[s, many of wnich are taken from forei2n 
papers aDe accompanied with translated descriptions. 
THE SCI�NTIFIC AMERICAN SUPPLEMlllNT is pub1ished 
weekly, and "includes a very wide range of contents. It 
preser:.ts the most recent papers by eminent writers in 
all the principal depariments of Science and the Useful 
Art�, embraCing Biology, Geology, Mineralogy, �atural 
History, Geography Archreology, Astronomy, Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and RaHway Ene-ineeri og, Mining, Ship Building, 
Marine Engineering, Photography ,  Technology, Manu-­
facturin/l Industries, Sanitary Eng-ineerinJr, Agriculture. 
Horticulture, Domestic ECQnomy, lliography. MediCine. 
etc. A vast amount of fresb and valuabJe information 
obtainable in no other publication. 

The 'InOst important Engineering Works� Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMl!:NT. for the United States, 
Canada, and Mexico. $5.00 a year ; or one copy of the 
S�IENTIFIC AMERICAN and one copy of the SUPPLE­
MENT. bot.h mailed for one year to one address for $7.00. 
Sinllle copies, 10 cents. .A dd ress and remit by postal 
order, express money order, or check, 

llI U N N  &; e o. , 3 6 1  Ul'oadway, N e w YoJ'k. 

--"'--
�llil(li1l9 �(tithnt. 

THE SCIENTIFIC AMERICAN BUILDING ED1TION is 
issued monthly. '2.50 a year. Single copies, 25 cents. 
Thirty�two large quarto pages. forming a la.rge and 
splendid Magazine of Architecture. rich ly adorned with 
eUgant plates and Jtber fine engravings ; 11lustrating the 
most interesting examples 0(' modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi. 
denceEl. city and country, including those of very mod. 
erate cost as we]] as the- more expensive. Drawings in 
perspective and in color are given, tOg'ether with Floor 
Plans. DeSCriptions, Locations, Estimated Cost, etc. 

The elegance and ebeapness of this magnificent wOl'li 
have won for it the J.al·�est C i rc u l ati o n  of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

llI U N N  &; CO.,  3 6 1  Broadway, New York. 
--�--

�!vort �ditiou 
Those intending to build will Ilnd the very best practical sug- of the SCIENTIFIC AMERICAN. with which is incor­

gestiolls and examples of Modern Architecture in the handsomest porated H LA AMERICA CIENTIFICA E INDUSTRIAL," 
Architectural Magazine ever published or Spanish edition of the SCIENTIFIC AMERICAN is pub� 

"The Scientific American 
Building Edition . "  

Each number i s  illustrated with a Colored plate and numerous 
handsome engravings made direct jrom photographs oj buildin{}s, 
togethel' with interior views, floor plans, description, cost, locat,ion, 
owners' and architects' names and addresses. The illustrations 
include seash ore. southern, colonial and city residences, churches, 
schools, public buildings, stables. carriage houses. etc. 

All who contemplate building', or improving bomes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from which to make selections, tb us saving time and money. 
PUBLISHED MONTHLY.  S U BSCR I PTIONS $2 . 50 " Y EAR. S I NGLE COPI ES 25 CE NTS. 

�o: �al? �t.� �e�s ���t-e88 M U N N  & CO.,  Publ ishers, 36 1 Broadway, New York 

l1sbed monthly. and is uniform in size and typography 
with the SCIJ!,NTl}I� r c  AMER ICAN. Every number con­
tains about 50 pages, profusely illustrated. It is the finest 
scientiflc, industrial export paper published. It circu­
lates tbrollg'hout Cuba, the West Indies, Mexico, Cen­
tral and South Ameriea, Spain and Spanish possessions 
-wherever the Sl'anish language is sp(lken. THE SCI­
ENT I F I C  AMERICAN EXPORT EDIT10N bas a large 
guaranteed circulation in an commercia) places through­
out the worla. $3.00 a year. postpaid, to any part of the 
world. Single copies, 25 cents. 

IlT Manufacturers and others who desire to sec�e 
foreign trade may bave large and hand'l" mely displayed 
announcemeu"s published in this edition at a very 
moderate cost. Rates upon application. 

lU U N N  &; (:0 .• l' u b li sb er8. 
361 Broadway, N ew York. 

© 1896 SCIENTIFIC AMERICAN, INC.



Fountled bl/ Mathew Oarel/, 1785. 

HENRY CAREY BAIRD & CO. 
[N nUSTRIA L PUBLISHERS, BOOKSELLERS & 1M PORTERS 

S 1 0  "V a i ll u t  S t  • •  P h i l ad e l p hi a .  Pa .• I; . S. A .  

IF Our New alld Revised Catalogue of Practical an d 
Scientific BookE, 90 pages, 8vo, and our other Catalogues 
and Circulars, the wh o l e  covermg every branch of Sci­
ence applied to the Arts, Bent free and free of postage 
to any ODe in any part of the world wllo will furnisb his 
address. 

THE ORNAMENTAL IRON INDUS-
tn·.-Description of t h e  method of manufacturinc 
wrought iron into ornamental and artistic forms, With 
9 i l lu�tratlOI1S. Contained in SCIENTU'IC A MERICAN 
� (J PPLEl\1ENT. No. 1 020. Price 10 cents. To be had 
at this office and from all newsdealers. 

S INTZ  GAS  EN G I N E  C O .  
GRAND RAPID S, MICH" 

U. S. A. 
Manufacturers of the S i n t z  St a ­
ti o n a l' Y  a l l d  lU nt' l u t"  ( ; a H  and !��;��j n f��� I����� M;Lll:SiI;��g� 
Lig bting. Runs witb manufac­
tured or natural gas - Boats and 
launcbes. Pri ces within th e reach 
of all . pr Sencl jar Catalogue. )'lel:tion this paper. 

" Pacific" & "Un ion"  
Gas & Gaso l ine  
E N C I N E S .  

" WOLVERI N E " G A S  AN D 

ENG INES ,  �;rdATrJ.<J.�f'NRE': 
The " W olverine " is  the only re­
versible Marine Gas Engine on 
tb e  market. It is t h e  l ightest en­
gine for its power. Requires no 

licensed engineer. Abso­
II"' ...... l l'tely safe. Manufact'd by 

WOLVE R I N E  MOTOR WORKS,  
12 H u r o n  Street., 

O R A N D  RAPIDS, M I C H .  

Lidgerwood Hoisting 
Engines.� 

300 STYLES A N D  SIZES. 
OVER 1 2,000 IN  USE. 

pr Sencl jar Oatalogue. 
LIDGERWOOD MFG. CO. 

96 Liberty Street , New York. 

J t itnt if it �tUttita •• 

DOCKu:��EMERY MILLSTONES 
� Grind Everything. 

6 0 0 
FACTORIES DIAMOND hardness. 

IN • EMERY PACE. 

Always Sharp. R.equires N Q Dressing. 
OYER pr S Mid  fOT Owcular. CHEAP as Buhr. 

STU RTEVANT M I LL C O . ,  Boston ,Mass. 

lUan u fact ory El!lta b l i !.iO h e d  1 7 6 1 .  
LE A.D PENCILS, COLORED PENCILS, SLATE 
PE NCI LS, WRITING SLATES. STEEL P E NS, GOLD 
PENS, INKS, PENCIL OASES IN SILVER AND IN 
GO LD, STA'l'IONERS' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , N ew York, N .  Y. 

Manufactory Establisbed 1 1 6 1 .  

ICE-BOATS-T H E I R  CONSTRUCTION 
and M anagement. With working d rawings. details. and 
d i rections in full. ji'our eng"ravings, showmg mode of 
construct i on. Views of th.e two fastest i ce-sai l i ng boats 
llsed on the Hudson river III winter. B y  H. A. Horsfai l ,  
'\l .E.  Contai ned in SCIENTI FIC A M E RI C A N  SUPPJ�E­
M ENT, 1 .  T h e  same number ul!'olo contains t h e  rules and 
regulations f o r  t h e  formation of ice-boat cl ubs. the sail­
iDg and management of ice-boats. Price 10 cents. 

ALCO VAPOR  LA U N C H  
E n g i n e  and He lm Contro l l ed  from Bow 

Latest improved and only ]2 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3. 5 aLd 7 horse power. 

� 
Engineer or Pilot required. Speed and Safety 

guaranteed. N(I Dangerous Naphtha or Gasoline used. 
IU RI'i n e  VnpoM'  Engine Co . . J CI'sey C i t y .  N .  J .  

H E N E W :�� tgf
e �t;ge�: 

EPART U R E  �n;�\h� 
BELLS a1'ite r���e

S��I�� 
and prices. Send postal for 
booklet to 'I' H E NEW I lE­
P A K- T U RE B E l. l, C O . ,  
� l fl N orth 111a i n  �tl'eet, 
Bristol, C o n n . ,  U . !S. A. 

ELECTRICITY PAPERS 
No. 1. How to Make a Dynamo. I Price each 1 0c. 
No. 2. How to Make a Telephone. l B '  P No. 3. How to Make an Electro Motor. ubler ub.  CO. 
No. 4. How to Make a Storage Battery. Lynn ,  Mass. 

INCUBATORS 
Brooders.  Vegetab l e  a n d  

C l ov e r  « ! utter�. 
nONE AND GRA I N  M I L L S .  
A complete line of poultry supplies 
at l owest prices. Green cut bone 
wi ll iU A Ii.. E II E N S  L A Y 
in Winter 
and pro­
duce fertile 
eggs for 
b atch ing. 
Send (c. for 
catalog and 
valuable in­
formation 
on poultry 
raiBing. Absolutely Self�Rf'J!ulating. 

Peerless I ncu bator & Brooder C o . ,  
516 HA" Ohio Street, Quincy, Ill. 

V E LOCITY OF ICE BOATS . A COL-
l ection of interesting letter8 to the editor of t b e  Scn.:x_ 
TIFIC AME HICAN on the Question of the sneed of ice 
boats, demor.strating- h o w  and w h y  i t  i s  that these craft 
83:i1 faster than the wind which propels them. IllUstrated 
With 10 exp l anatory diagrams. Contai ned i n  :'-;CIEN'l'IFIC 
A M EIUCA N S U PPLEMENT. No.  �14. Price 10 cents. 
fro be had at this office and from all newsdealers. 

AUTO M ATIC  W I RE  STRAI G HTEN ING  MONITOR VAPOR E N G I N E A N D  

AND POWER COMPANY, �:I:;!Iit� Cutti ng Mach ines 8 E RIE:  STR EET, C RA N D  R A P I DS, M ICHIGA N .  
Will Straighten and Cut C ASOLI N E  LAUNCH E N G I N ES A N D  LAUNCHES 
accurately from 50 feet 
down, at rate of 135 feet ,-_,.1 per minute. lfJ For particulars, address 

St., NEW HAVEN, CONN. 

NOW R EADY ! 
Seventeenth Edition of 

Experimental Science 

l ':.! O l' n::el!! u l l d  l l U  !"i- l I lj e l'b  U n t H added. 

Just th e thing for a holiday present for any man, 
womar:..!'Itudent, teach er, or any one interested tn .science. In the new matter contained in the last edition will be 
found the Sci entifiC Use of th e P b onOllraph. th e curious 

�thca6t���s;i� k�g;�n�:rJ�t�n���;ifc�1ciR�'sfg��,tr�� 
�f}i�1e�g���Li�d:;Jc�ltaOtis�bl����· �6���:y�r������ graphy . · incl uding- Hand Cameras, Cane Cameras, etc.; 
Syst.ems of Electrical Distribut ion, Electrical Ore Find­er, W,lectrical Rocker, Electri (' Chimes, How to Color 
Lantern Slides. Study of the St.ars. and a great deal of 
other new matter w n lCb will prove of interest to scien­
tific readers. 

MW pages, ;82 fine cuts, substantially and beautifully 
hound. Price in cloth. by maH. $ 4 .  Half morocco, Sa. ITSend jor tllUSlralea circuiar. 

M U N N  & CO.,  Pub l ishers. 
Office of the SC I E N T I F I C  A M E R ICAN, 361 BROAD WAY. N E W  YORK. 

MESSRS. MUNN & CO., Solicitors 
Of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably Is 
8��:��I�:J:n�

it
���i�I���:d�i:� 

tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 
taken tbrough Munn & Co. receive 
special notice in the Scientific A mer-
���imil�i&l��t�:�g, Ji"a�etl� 1��3::i 
Circulation of any scientific work. 13 a year. Specimen copies free. 

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

WARRANTED 
OAK ' DESKS. 

38 inch, - - - $12.00 
48 "  - - - - 15.00 
54 " 18.00 

, 60 " - - - - 20.00 
IF Send jar Catalogues. 

AMERICAN DESK 
and SEATING CO. 

CHICAGO. U. S. A. 

H E LLO, C E N T R A L !, 
Long Distance Granular Carbon Telephones ! 
The '" best " is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit . 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in tbe s l ot and get IlI11S­
trated catalog and particulars by return mail. 

PH(ENIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 

STEREOPTICONS 
Slides 

------·WE ARE MAKERS 

pr Write jor OataZogue M. 
�cl ntosh Battery & Optical Co. 

• •  C H ICACO • 

• 
---CO M PO U N D  

"''''e ll o n 't OWeI· G r a t ll i t j e � .  but our 
Circular wi1 l give you th� information 
that 

T"':.Ifl)\. &y�b!� .f�ii ��) �:� V(Tr��J,II��: pro1)ed, and bemg used by the Largest 
Railways and Factories in the East. 

OFI!' I C E : 
Kemble  B ldg . ,  1 9  Whitehal l  St . ,  N .)' .  

THE IM PROVED 
PERFECTION CAKE TIN S  

Loose bottmns. U Don't leak." The groove 
prevents that. Req'lllire no greasinQ. 

More than a mill ion American house-:��r:���py� �e
e

t��� 8�6���e2�i�� 
Tins by mail for 35 eta. Write for cat­
alogue showing ten styles - Round 
Square and Oblong, and learn all about 
H The Groove." Exclusive territory 
to agents. RICH ARDSON M FG .  C O . ,  

1 R ende St., B a t h .  N. Y .  

Re�isters a� accur�te accqun:t o f  work done o n  printing pre�ses, ,graIn tallIes, weIgbIng, measuring and other automat�c macb�nes. Counts up to l,OOO,OIJO and repeats automatIcal ly,  SImple. accur,ate, durable. Special count­ers to order. l-W"'" Send for CIrcular. C. J. H O U T. Bristol .. C o n n .  U. S. A .  

No BURN ING OUT DYNAMOS OR MOTORS. �tR
g.'Jrrt�te�Ifil:r

AI\.�a:� � 1r�t�£ 
Dynamos and Motors from short circuit 

from any outside causes, including lightning". We manufacture a switch that opens on over]oad or when 
no current is passing. Our street cp.r switch is perfection. All Our awitl3bes open witb a fraction of Hon 

ampere excess current over set capacity. Mad e for Direct I A U T O M AT I C  CI ROU I T  BREAI(ER CO or Alternating Currents, any voltage. Oatalopue Jo'rec • . , • --NEWAYGO, IIIH)IUGAN, U. S, A. --' 

R E D  C E DA R  TA N KS, 
CYLI N D ERS and CAISSONS-of Pine o r  Cyp ress-any slzo. 

WII,T,IA M S  M F G .  C O  •• KA I,A MA ZOO. MICH. 
16 Mnrray Street, New York I S'!1 Vine Street, Philadelphia. Pa. 
36 So. lIIarket Street, Boston I 137 Monadnock, Chicago. 

KETAL and WOOD TOOLS WORKERS' FOOT POWER SCBOL��;-r' LATHES, 1'0RlIIEIIS, MAC H III ESEB8,RY ClBC1JL.I.B 8&W8 ud • We carry in Stock !ill the LEA D I N  C t°:,thl�:wer it:. VERY LOW PRICES !  Sand i cents tor large IIIus. Catalog. 
THE WILKINSON CO., 83 RandOlph St., Chiesa •• 

I CE  M A C H I  � E � .  (;ol' I i �!I1 I� n e i n e!ii . B J' p ',"'f>1"jiil' 
n n d  U n u l er !ii' Ill ac h i n er)� .  THE VILTER 
MFG. Co., �99 Clinton Street, Milwaukee, Wis. 

MANY li!,�tlS OF MANY �I
I��� FOR 

Catalogue • • • • •  J. H .  RUSHT I I N ,  Canton, N. Y.  

��\S!l" TY PE W H EE L S� MODELS s.. EXPERIMENTAL WORK. SMALLMAtHIMERY NOVELTIES &. ETC. NE.W YORK ST.ErtCIL WORKS 100 NASSAU S! N.Y. 

TURBINE W A T E R  W H  E E L S. 
S E N D  FOR PAM PH LET. 

.JAIIIE!! LEFFEL & VO • •  
!!prina::field, Ohio, U. S. A. 

Experimental & M ode l Work 
E .  v .  BAILL A RD. I06 Liberty Street, N .  Y. 

FO R SA L E-g::ti��� �:��ine
to �6���� 

Comp1ete with drawings, etc. Address �OUIS M. 
BOURGEOIS, JR., P. O. Box 59, NI" w  ORLEANS, LA. 
Reference, Bank of Commerce, New Orleans. La. 

Blacksmiths, Tool M akers, Macbini llts, 
and Mecb anics of all trades should write for catalogue 

�i�����dd���lifl��rn��,a 13��r�f.tW:�. 
'6gsi:�f�.

a�cY:�� 
title, Theoretic and Practical Metallurgist, Pittston, Pa. 

5lncubators�Brooders 
- He;;t in the world, hot water, pipe system. Will . : 

.
-. hatch chick,; when others fai l .  Catalogue Free. �hoema.lt.el" Incuba.tor Co., Freeport, III.  tl. B . ... \1SHOEMAKER'S POULTRY BOOK 

9 6  pages, prin ted in 6 colors. Birdseye view 
of largest Pou l try Farm. Tells all about 
Chickens.  Prices ot same, their Diseases, . 
remedies,poultry buildings,etc . ;  finely illus­

trated. Price onl,.15e. C. C. SHOEMAKER, "'re�port, lll.,U.8...&. 

W O O D E N  T A N K S .  
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. ]�a. Red Cypress WOOD 'ranks a specialty. 
W. E. e A I . II W b l . 1 .  CO • .  

217 E .  Main Street, Louisville. Ky. 

H awkins'  "Aids" to Engineers 
E X A  lll l N ATIO 1'0 S. with Questions and An­
swers. 5;!.2 x 71-2. leather1 Jr!:ilt eage, $2. postpaid. 
Send for FREE DeSCrIptive Catalogue of this 
and other Engineers' Books. 'rHEO. AUDEIJ 
& CO .• 91 Liberty Street. NEW YORK, N. Y. 

TI M E  I S  M O N EY I 
Therefore you should have one of my 

�::�e�lr;;k���1���Kr�OId\f�t
O
e� t��:: 

Sample sent for $2.00. 
H. D. PHELPS, ANSONIA, CONN. 

MEN ! WDMEN Taught to make Crayon Portraits in spare hours at their homes by a new copyrighted method. Those learn­
ing my method will be furnished work by me, by which 
tga"l EARN S8 TO S 1 6  A WEEK. p�;ngu��, H. A. GRIPP, GerDlan Artist, Tyrone, Pa. 

MANUFACTURE OF STARCH FROM 
Maize.-By J. K riegner. Full d etai l s  of the process. With one i l lustration . Contained in S(,I"ENTIFiC AJ\IElt­
leA N SUPPL�JMENT. No. 1 01 2 .  Price 10 cents. '1'0 be 
had at th i �  office and from all newsdealers. 

Desiring" a representative in Brazil. 

F��,
e
Cl�y��:�if89�.

d 
P��¥�:����id

M!����e�; ;t
h:h� ���� 

Now representing" i n  Brazil several English and Belgian 
railway firms, and is  desirous of making oth er simi lar 
connections. Advertisements for Brazilian publications 
solicited. Higbest of references given. New York 
reference : !i'erraz. Sobrinho & Co., 95 Broad Street. 

S�r;j6wgE�k6
e
JAl

i
�1't1cA���E��i1.I.C E., of London. 

�:�ri. 92 
T��:r��:t2�����s. �,�i�::g,t, �oRJ� J(;1·����iro, Gi BRASS BAN D 

Instruments , Drums, UniforPls, Equip. 
ments for Bands and Drum Corps. Low· 

f1.wg. est prices ever quoted. fine Catalog, 400. 
. I llustrations,  mailed free .. it  gives Band 

Music & Instructions for Amateur Bands. 
LYON & HEALY, 33·31i Adams lit . . Cb.oago. 

© 1896 SCIENTIFIC AMERICAN, INC.
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J!frih)eriisements. 

O RD H i A lt Y  R A 'l'ES. 
I n s i d e  P a2'e. encb i n sel' t i o n ,  - '1 5  c e n t 8  a l i n e  
Hacl.: P U 2' e .  e a c h  i n s e l' t i o n .  - .. $1 .00 a l i n e  

r.r For some classes of Advertisements, Special and 
Highc'T rates are required. 

fT h e  above are charges per agate llne - about eight 
words per l ine. This notice shows the widtb of the line, 
and i s  set in agate type.  �ngravings may h ead acver­
tisements at the same rate per agate line. by measure­
ment, as the letter press Advertisements must be 
received at Publication Office as early as ']'hursdaY 
morn ing to appear in the fol1owinll week's issue. 

Ornamenting 
It recently occurred to Tiffany 
& Co., the New York jewelers, 
to ornament a bicycle elabo­
rately with gold, silver, and pre­
cious stones, believing that some 
wealthy customer would esteem 
so handsome a mount. They 
preferred to pay $100 each for 

Columbia 
Bicycles 

For their purpose 
t o  using any 
other maKe of � 
wheel.Theremust 
be . no question of 
quality in a bicycle 
selected for such 
ornamentation. � 
Therefore they chose Columbias 

STANDARD OF THE WORLD 
Unequalled, Unapproached. 

Beautiful Art Catalogue of Columbia and Hart­
ford Bicycles is free if you call upon any Colum­
bia agent ; by mail from us for two 2-cent 
stamps. 

.. 
POPE MANUFACTURING CO. 
Factories and General Offices, Hartford, Conn. 

Branch Stores and Agencies in almost every 
city and town. If Columbias are not properly 
represented in your vicinity let us know. 

A SE"TS WANTtQ FoR FINE TOOLS IN EV£RYSHOP 

" CAT�T�:R Cj.H.BESLY & (;0: 
AND AGENCY. CHICAGO, I LL.U.S.A.-

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This C o m pan y own s Letters­
Patent N o .  46 3 , 5 6 9 ,  granted 

to E m i l e  B e r l i n e r  ;-.; o y e m ­

ber 1 7 , 1 8 9 1 ,  f o r  a c o m b i n ed 

Telegra ph a n d  T e l ep h () n e, 
coyering a l l  forms of 

M i c ro p h o n e  T ra n sm itters 

o r  contact Telephon es. 

�: , 
( 

____  --__ --_--._--._---_---_ ______________ J 

j'e itut if i e  �mtrieau. 

$300 for $ I OO -HOW IS THAT ?'- • 

PR I ESTMAN SAFETY O I L  EN G I N E  
.. Phenomena!1!y low i;n cost oj operation."-Franklin lnst. NI>I�¥ll�lI Kerosene ,  N OT Gaso l i ne NOR 

E N G I N EER 

���r:g:ica#�iI�lfJ�i��ll�t 
mg, Pumping, Milling, etc. 
PRIESTMAN & C O M PA N Y ,  I nc. 
Front and Tasker Streets, - - Philadelphia BUNDY # 

STEAM Our smallest size B U N D Y  RETURN TRA l' is saving this for 
thousands. Larger 'l'raps pay more. Book " 229" free . . • • • • • • • • • W E  A R E  B U I L D I N  a • • • 

TRAP. R. R. G�I.FFI�G Il�O� CO. ,  �EW YO�� The Oelebrated-----
HALF A CENTURY OF CYCLES.-AN 
interesting' history of the cycle from itS origin up to the 
present time. The first crank .. dri ven bicycle. The 
• •  bone-shaker " and its successors. 'rhe tricycl e. The 
modern whee l .  Cycle building a science. POints of i m ­
provement. rr h e  pneumat i c  til'e. A hand a n d  foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMEUI­
CAN SUPPLEMENT, No. 1 "  1 � . Price 10 cents. To be 
bad at this office and from all newsdealers. 

Computing Figures 
mentally is probably the 

hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick., in .. 
sures accurac;y and relieves 
all mental and nervOUS strain_ 
Why don 't  you get one ? 

Write for Pamphlet. 
FELT .. TARRANT MFQ CO. 

52-158 ILLINOIS ST •• CMIOAQ,O. 

BALL BEARING AXLES AND RUB-
ber 'l'ires .-A paper read before the Carriage Bui lders' 
National Conven tion.  Philadelph ia. October, 1894. 
iug the advantalZe to be derived from the use 
bearings and pneumatic tires in road vehicles. 
tamed i n  SCIENTIFIC A M ERICAN SUPPLEMENT. 

992. Price 10 cents. rro be had at this office and from 
all n eWSdealers. 

Bristol 's Patent Steel Belt Lacing.  
;:: ::fl�!�f��ea���� 
Fastening for all kinds �fes bs��inft:ee. 

Sam-

The Bristol Co. 
Waterbury Conn. 

�IGYGLES� 
ARE THE CHOICE 

OF EXPERIENCED RIDERS, 
Those who have learned t o  know the difference between a wheel that actually is high grade, a n d  one that 
is simply claimed to be. Others may be good, but the Waverley i� the Highest of all Higb Grades. lEW 'ID of a new Waverley Scorcher is offered to each person who recovers a stolen '96 Waverley . .  A d uring 1896, payable upon presentation to u� of satisfactory proof of the facts and the 

sentence of the thief. This reward is open to every one e.:<cepting the owner of the 
stolen wheel, but is not payable to more than one person in any case. 
ART CATALOGUE FREE BY MAIL. INDIANA BICYCLE CO. , INDIANAPOLIS, IND. 

11 111.11 .... I ....... I '  .. I I ' I  .. I I . I I I I I I I I  • •  I I .� 
Ha�e dust-proof bearings 
that are dust proof, <large 
tubing, 5 inCh . .  tread, latest 

I 
pattern continuous cranks 
and crank shaft. Tubular 
hubs wide between spokes, 
and straight rear braces. 
In fact, are thorougbly 

I modern in all respects. t � $ ::;� blaciW;: t;a�o
m�::; 

I 

can buy for the produc­
tion of tbe best machin�, 
backed by 18 years' practi­
cal experience. 

PR I C E S  
560 and 585. 

AGENT WANTED �e;:��rl!���de • . Peoria Rubber & Mfg. Co. , I 
Wnte for terms and discounts. PEO R I A ,  I LLS. 1 .... 11111111111 I 1 1 1 11 11  .... 1 11 11 1 11 1 1  I 11 1 1 11 11 11 1 1"1 .11111111111 1 1 11  ......... 

Monarch 
Mouuted on this king of bicycles, 
you are Monarch of all you survey. 
All nature is yours as you speed 
along on your ride of health and 
happiness. You can depend on the 
MONARCH in any e m e r g e n c y .  
There 's ' ' Know How" in the making. 

4 models. $80 to $100, fully guaranteed. For chil­

dren and adults who want a. lower price wheel the 

Defiunce is made in 8 models, $40 to 175. 

F u l t o n  Sts., 

CHICAGO_ 
83 Rea.le Street, 

NEW YORK_ 

The $5 .00 
POCKET KODAK 
Sample jJhoto ami·/Jooklet 

for t'wo 2-cent .stamps. R O C H E S T E R. N. Y 

At a P · Btcve1ee, W:ltches GUDS, Buggies. ':brness, 
S8W1Dg :\-Ia.chinett Org:llls .  Pianos SHlef'l,Tools rIC 0 Scales o f all v lrieties nnd 1000 other articles U Lilts free. CHICAGO SCALE C o . ,  ChIcago. H I .  

" SWELL N EWPORT " 
High-Grade Bicycles.  
Large Mannesman tub­
ing, tool steel barrel 
bubs,barrel crank ballg-

����=II �:;est��am;'t��l rte�\� 
Strongest crown bead 

��_!ii.!!Il.Il.�ii'l�._".��I!l-��� !::act:i�le
woJt�ed E�1ih 

S. & F. patent adjustable handl e-bar. Any position ob­
tainable with out dismou n t i ng or th e use of a wrench. 
SNYDER & FISHER BICYCLf' WO RKS, Litt l e  Falls, N. y, 

THE BICYCLE : ITS INFL UENCE IN 
H ealth and D isease.-By G. M. H a m m o n d . M . D .  A val ­
uable and i n teresti n �  paper in which t h e  5ubJect is ex­
h austively treated from the fo l l owing standpoints : 1.  
'r h e  use of the cycle b y  persons i n health.  2. 'r h e  use of 
the cycle by persons diseased . ·  Con tained i n  S C I E NTI F I C  
A M E RICAN SUPPLEMENT, No. 1 OO·.! .  Price 1 0  cents. 
To be had at thiS office and from all newsdealers. 

"HORNSBY-AKROYD" 
-----O I L  ENG I N E  

The De La Vergne Refrigerating Mach i ne Co. 
FOOT E. 1 3BTH STR E ET. N EW YORK. 

There is hardly a U S E  OF POW ER 
me�:���cr��er��o��, t&rg� 
or on the Farm. the 

" C H A R T E R " 
is not now fi1linfi- It is also run .. ¥1��a!o

O
a
S�sT�:s\g�l�a�g��:: �!(,,"""===<:''':535-t3 �r:ii

e.
Of course it also uses Gas .. 

CHARTER GAS ENG I N E  CO. ,  P. O. Box 1 48 ,  Sterling, 1 1 1 .  
AS K YO U R  DEALER FOR 

W. L. DOUCLAS 
$3. SHOE BEVoLttD�HE 
I f  you pay 8 4  t o  8 6  for shoes, ex- S 3 

amine the VV. L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STYLES A N D  W I DT H S, 

CONGRESS, BUTTON. 
and LACE, made in all 
kinds of the best selected 
leather by skilled work­

men . We 
make and 
sell more 

$3 Shoes 
than any 

o t h e ·".  
manufacturer in the world. 

None genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for our 85, 84, 83.50, 82.50, 82.25 Shoes; 82.50, 82 and 81.75 for boys. 

TAKE NO SUBSTITUTE. If your dealer 
cannot supply you, send to fac­
tory. enclosmg price and 36 cents 
to pay carriage. State kind, style of toe (cap or plain) , size and 
width. Our Custom Dept. will fill 
your order. Send for new Illus­
trated Catalogue to Box K. 
W. L. DOUCLAS. Brockton, M as .. 

FIBRE FACED HAMMERS, 
LATHES, SHEARS, etc., for J ewelers, 

Dentists. and Machinists. Oatalogue free. 
W. W. OLIVER, 1 48 11  Niagara St., Buffalo, N.Y. 

R A P I D  TI R E  M E N DE R. 0i� Quick, Sure, Basy. 
Mends Single or Double Tube IT Tires Equally Well. . 

Send for circular, or enclose $, .00 for complete outfit. 

L E E  &. CO. , 
'423 Monadnock, Chicago. 

The " C l imax" Stereotyper 
AND 

Mould ing P ress Comb i ned, 
for. c-:.:-_c:"'],..-,:o -_::: 

2 1 7  E .  German St . .  Balti more ,  Md.  
Manufacturers of 

Rubber Stamps. Vulcanizers. Stereo .. 
type Machinery and Supplies. 

Grips Quickly and Firmly. G ALVANIZFJD 
as well as otber Pipe, and 'Will flTot Crush 

it. Won't lock on pipe. Does not 
mar nut or highly polished 

fitting. Other 
features. 

• 
SAM U E L  HALL'S  S O N .  2 2 9  West 1 0th SI . .  N ew York .  

MAN U.FACTURE OF BICYCLES.-A 
very comprehensive articl e giving the detail s  of con .. 
struction of every part of t hese vehicles_ W i th 15 en­
gravin�s. Contai ued in SCIENTIFIC A MERICAN SUP .. 
PLEMENT. No. 908. Price \0 cents. To be had at this 
office and from all newsdealers. 

J ESSO P'S S T E E LTHB\�\RY 
f O R  TOOLS,  S AW S  E TC. 

WI!! J E S SOP '" S O N S  L: g  91 J O H N  ST. N E W  YORK 

PRINTING INKS. 
T il e  SCIENTIFIC AMERrcAN i s  printed with CRAS, 

IllNEG JOHN !lON /}< CO . ... INK. Tenth and Lombard 
8t8., Pbiladeipbia, and 4:7 ROlle St., opp. Duane. New York: 
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