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THE TRANSPORTATION PROBLEM IN NEW YORK CITY. accommodation of the system could be doubled in a 
We have shown in a preced ing issue that the diffi- comparatively short time. 

p-ulties of th e  rapid transit question in New York are The double-deck car is not an experiment : it has 
caused by the peculiar nature of the site upon which been ter;,ted, and is now running on many of the street 
the city is built-an extended penins ula with a broad lines of .European cities. The upper btory is a dupli· 
belt of water h emmi ng it on three sides-and that cate of the lower story, and it is reached by a winding 
there would be a prejud ice against any scheme of un- stairway at each end of the car, wh ich is provided 
derground transit which would �eriousl y imperil its with a stout h and rai l ; the steps, risers and sides of 
success, should it ever be bui lt. The statistics of the the stairs being formed of solid plating. Such a car 
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amount and ilicrea�e of travel in recent years prove will  carry u pon t h e  sam e length of wheel base j ust 

m�tnbli"hed us ..... . ) very clearly that, bad as the cro wding on the leading double as many passeng ers a� the ord inary car. 
One copy, one year . for the U. S" Canada or Mexico ..... ............ . $3 00 li nes of travel now is, it will rapidly become much By placing upon t h e  road a limited number of 
One copy, .IX montbs, for the U. S., ("anada or Mex ico ... ........... 1 .. 0 worse. The situation calls for immediate action ; and double-deck cars and running them during t h e  busi-
Onecopy.one year. to any foreii<n cuuntl'Y be long ing to Po.tal Union 400 unless some means be devised of q uickly enlarging the est hours of the night and morn ing traffic, the cable Remit by postal or expreS8 money order, or by bank draft or cbeck. 

MUNN & CO., 361 Broadway, corner of Franklin Street. New York. present carrying capacity of the Brooklyn Bridl!e, of compan y  would be prepared for all emergen('ies and 
Th" �eicJJ!ifi,' ,'mc"ieRn I'!upplemelll the elevated roads, andof the Broadway cable road, could g·ive its patrons what they pay for, and wh at at 

(�:�tllbli,hcd 1�76) we shall see at no very distant date a veritable dead- present m ore than h alf of them seldolll get-a s. at. 1: f8����n;�g:&:rf��::'r�hl�.;;:;t�������i�:lrs
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by all newsdealers throughout. tbe coun'try. See prospeClU., last P'Ilge. t he Elevated Roads.-The slluplest and most natu- t row passenger� from t h e  staIrways, and to lIIeet tIllS 
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Uuildillg Edition of �cientific American. existin g  structure wherever it mil{ht be necessary. fortable curve� ; !'uch, for instance, as exist at the en-
(I<:stllbli�hed l�S,).J The two ollter tracks could be utilized for local traffic t rance to Union Squa re. 
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is illustrated with beautiful ptate s, sbowmg desirable dwellings, public lem and the suburbs beyond. 'l'his scheme would in- d eflection ang-Ie, w hich increases grad ually as the curve 
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any fatture:postal or'irregu]arity In receipt of papers. and through the next cross street; but this arrange- feet on each side of the crossing', so as to carry the 

NEW YORK, SATURDAY, FEBRUA RY 22, 1896. ment would present no diffic ulties in the operation of roads over on an easy grade. 
the road. With such an extension of the system the T h i s  scheme for the relief of Broad way traffic could 
elevated roads would be capable of handling their be quickly carried ont, and, i n  view of the i m mense re-

«'''''te''t.. t.raffic with facility and at a I!reatly accelerated speed. lief it would bring, its cost would be moderate . It is  
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ROENTGEN'S DISCOVERY. 

During the last week innumerable reports of work 
in X ray photography ha'i'e appeared in the columns 
of tb,e various journ als, scientific and otherwise, but 
with comparatively litt le new matter in them. It still 
appears that Prof. Roentgen gave the matter so 
thorough a treatmen t before publishing his results 
th at it has taken th e rest of the scientific world a 
month to catch up with him. It is said that photo
graphs taken by him are better th an the majority of 
those taken by other experimenters . HIS modest pa
per on the subject of his  discovery has not been ex 
ceeded in interest, clearness of statement, and preci
sion of deductions, by all which has been published 
since. 

Prof. Roentgen's d iscovery is shown in that p aper, 
given in our SUPPLEMENT, No. 1050, to h ave been de·  
veloped from experiments with a fluorescent su rface. 
Such a surface he fOllnd was rendered luminous b y  
the X rays after they h ad passed th rough an opaq ue 
screen. To go from a phosphorescent surface to the 
sensitized photographic plate w as quite n atural. Now 
we hear of an investigator retracing this step and 
returning 

·
to the phosphorescent plate with the most 

in teresting results. 
Prof. Salvioni, of Perugia,  on Saturday, February 

8, read a paper before the Rome Medical Society, de
scribing an apparatus of his own invention which en 
ables the eye to see the Roentgen e/fect. As i mper
fectly described in a cable from Rome, a tube is em
ployed and the sh adow produced by the X raYb is cast 
upon a fluorescent surface, the object to be 
examined having been placed between the 
observation tube and the Crookes tube. A 
perfect sh adow is thus procured , and the 
outer end o f  the tube is provi ded with a 

lens by w hich the image lllay be intensified 
for purposes of examination . It is a sub
stitution of th e retin a of the eye for th e pho
tographic  surface, with this difference, th at 
to prod uce a visible effect the Roentgen 
rays have first to produce true light rays . 
This they are m ade to do by a fluorescen t  
surface. It will b e  s een that th is i s  m erely 
a "eproduction and development of Roent
gen's first experiments, for if the rays can 
render a fluorescen t surface luminous, the 
possibi lity of the prod uction of shadows 
upon such a surfa ce almost necessarily fol 
lows. Prof. Sal vion i calls his highly  inter
esti ng apparat us the cryptoscope; When 
the stethoscope was first invented, it was 
hailed as a great achievement in revealing 
to th e auscultator the secrets of the opera
tions of the hum an system. But i f  the cryp 
toscope can be sufficien tly developed, it w ill 
place a more powerful instrument of research 
in the ph ysician 's h and s, by which he will 
be able to see the shadows of the bony frame
work of the animal systenl without an ap
peal to ph otograph y. 

We present our readers with a portrait of 
Prof. Roentgen , and the fol lowin g  notes of 
h i s  biograph y will be of interest. 

Wilhelm Conrad Roentgen was born in 
1845 in Holland. He graduated at the Uni
versity of Zurich, taking his doctor's degree 
at th e age of twenty-five. At this university 
he was the favorite disciple of Prof. Kundt. 
When the l atter left Zurich for Wtirzburg, 
Roentgen went with h im .  and the two next received 
appointments in Strasburg University as professor and 
assistant respectively. This was in 1873. In 1875 he  
held the chair o f  mathematics and ph ysics at the  Ag
ricultural Acadeiny of Hohenheim in th e kingdom of 
Wtirtte m berg. 

Hohenheim is a hamlet some four miles south
southeast of Stuttgart, litt le known except for i ts 
school of agriculture. He returned a year later to 
Strasburg, and in 1879 was professor in and director of 
the University an d Institut e  of  Physics in the old uni
versity town of Giessen, a cit.y rend ered illustrious 
before this time by the labors of the great Li ebig. In 
1888 he return ed to h is old college at Wtirzburg, where 
he now holds his professorship.  His published papers 
began to appear in 1873. T h e  isothermal surfaces of 
crystals and calori metFy of the sun, using an ice calori
meter; electrically prod uced dust figures and trans
mission of the electric disch arge through gases; dia
th ermacy, a new aneroid barometer,'flame sounds, and 
th e telephone are typical subjects of his ori ginal inves
tigation s. 

His essays may be found in Poggendorff and Wied
m ann's Annalen ,  the Zeitschrift fUr Kristallo
graphie, the reports of the Vienna Academy of Sci 
ences, of the  Gesellschaft del' Wissen schaften of G5t
tingen ,  as well as in those of  the Gesellsch aft fur Na· 
tur und Heilkunde of Upper Hesse and of the Physi
co-Med ical Society of W�r7t>urg. 

We are indebted to L'lll ustration for the portrait 
of Prof. Roentgen which we reproduce with this 
article. 

J Citutific �tUtticau. 115 
THE COMPARATIVE ECONOMY OF THE ELECTRIC AND touch ed. The cable also was left in t he tubes, and 

THE CABLE CAR SYSTEMS. 

Writing under the title, "The doom of the cable in 
San Francisco," Mr. S .  L.  Foster, in a communication 
to th e Street Railway Journal, gives an account of the 
recent change of a San Francisco road from the cable 
to the electric system. 

The writer's d eductions are based upon the experi
ence of the Market Street Railway Company, which 
owns both elect ric and cable roads, and .. h as b een 
making d ata for itself." 

The  conditions for the test were excellent, for the 
reason th at the climate is favorable to cable traction, 
there being no snow or ice to preju dice the results  
against the cable; and, further, that the original con 
struction a n d  present working condition o f  the San 
Francisco cable roads is unsurpassed. As the result of 
its experience with the two systems, "the  Ma rk et 
Street Compan y  h as become convinced that the people 
prefer to ride on the electric cars , and that the electric 
cars carry the people more cheaply then does the 
cable. These results were not obtained from a few 
electric cars run on level lines and at h i gh rates of 
speed, but froIll the operation of upward of 150 ears at 
from 1� to 2� min utes h eadway at times, and on lines 
havin g grades as high as 14� per cen t. Most of these 
cars are subject to frequent interference from the 
h eavy wa�on traffic on the downtown streets, and al l 
of them are governed by the rul e  ordering a red uction 
of speed at the crosbin g of each interE.ectin g street. "  

The first  experim ents of the company in electric 

WILHELM CONRAD ROENTGEN. 
traction consisted in th «2 electric eq uipment of its old 
horse car lin es .  Next, a route for wh ich $30,000 worth 
of cable had already been purchased was similarly 
equipped; and th e continued success of the experi 
ment led to a general order that electric roads should 
be laid down on all new franchises. The most start
lin g- decision of all, however, was that which ordered 
the abandonment of the cable on Ellis Street, and the 
substitution of electricity; for not only was this par
ticular line  paying well at the time, but it is a line 
with many long and heavy grades-conditions which 
are generally supposed to be unfavorable to eKlctric, 
and calling specially for cable traction. The superior 
economy of the system is th us summed up by Mr. 
Foster: Every time a cable power house can be d is
p ensed with and the lines operated by electricity, that 
power house's item " labor" is wiped out, and the item 
.. fuel" is reduced both on account of the less fuel re
quired per car m ile for an elect ric road as against a 
cable road and because t h e  cable houses are usually 
run non -cond ensing, whereas in the electric pow er 
house the engines are run condensing. The origina l 
Ellis Street cable lin e  was 9,600 feet long; and of this, 
6,750 feet was changed to single track and 2,900 to 
double track eledric road. 

The caHe road w as 3� feet gage and 11)4' feet cen
ters, and th e  electri c  sin gle track w as laid between the 
two cable tracks. In ch anging t he 3� feet gage to 4 
feet 8� inch es on t he 2,750 of el ectric double track, 
ties were laid , as before, between the two tracks, and 
tpe inside rail  of each track moved out onto the center 
ties. The yokes and the concrete tube were left un-

will be utilized for the return circuit. 
In addi tion to th e above important change, the Oak 

Street line, whose cable is 26. 000 feet long, is being 
reconstructed as an electric road, and as soon as this 
has been done, the two large power houses, which 
have run this an d the Ellis Street cable, will be closed. 

San Fran cisco may be cal led the cradle of th e cable 
road system. It was in 1873, or over 22 years ago, that 
the C lay Street cable, the first street railway of this 
kind in the world, was bui lt; and the object of the 
use of the cable w as to overcome the grades of from 
10 to 16 per cent that exist on that street. 

To anyone who is acquainted with San Fran cisco 
and h as ridden over the  preeipitous grades of its cable 
roads, this substitution of electrical traction will  be  
very significant., and we feel the  full force of Mr. 
Foster's con cl usion s: "When we consider the daily 
spectacle of electric cars, unaided, cl imbing 14� per 
cen t  grailes in San Francisco and 15 per cent grades in 
Oakland, and by means of a s im ple a uxiliary device 
ascending a 25 per cent grade in San Francisco, where 
no cable grip could be made to hold ,  the impregna
bility of any cable proposi tion is open to question." 

'.I'rees Fired by Elect"ic Wire •. 
Citizens of Brooklyn ,  N. Y. were treated to an unusnal 

exhibition of pyrotech n ics on t h e  even in g  of January 
24, when three big trees became charged with electricity 
and sparked and crackled so that the neighborhood 
was illuminated an d fin ally the firemen were brought ro 

the scene. An arc light wire passed th rough 
the branches of the bi g trees and it is 
thought  th at th e high wind of the day had 
caused the insulators to become worn , so that 
enough electricity escaped from the electri c 
light wires to cause the ,  d isplay. At one 
time it looked as though hoU!'es in the neigh 
borhood would be set on fil·e. The police 
were summoned and finally the firemen. 
Aft er two hours' work the firemen succeeded 
in extinguish ing the fl ames. The adjoinin g  
trees on t he block then began to throw o ut 
sparks from their bran ches and the firemen 
were kept b usy throwing water on the 
streams of fire, until the electric l ight com
pany were ordered by the fire department 
to tlwitch off their dynamos. A gang of l ine
men were then sent to string a new wire. 
Property in th e neighborh ood was damaged 
to the extent of $1,500. 

---------.. � .. �------
A New Tunneling Machine. 

An inventor is h aving built a machine by 
which he proposes to revolutionize the pre· 
sent methods of t unneliug, the cap!l.city of 
the device for "sawing out a tunnel," as 
claimed, being at the rate of twenty-th ree 
feet a day. The apparatus is described a s  
being twelve feet lon g, four feet w ide, an d 
si x feet high, and, with the fourteen horse 
power engine which runs it, weighs some 
6,300 pounds. The principle is that of a cir
cular saw.  Sixty drill points attached to 
each of two wheels, four feet in diameter 
and eight in ches wide, make 600 revolutions 
per minute. The I=oints are on e-half an inch 
apart, every revolution feeding one-eighth 
of an inch, and the enth usiasti c inventor 
declares t hat it  will cut twenty feet of a six 

by eight tunnel in  a day in the hardest rock. The 
latter, being crushed as fine as wheat grains, is carried 
to the rear and dumped in a car. Th e d rill points 
weigh one-fourth of a pound each, last four days, and 
are kept cool by means of a steady stream of water. 
Th ree men are required to run the machine. 

•••• • 
'.I'he New Photograph. 

. The new photograph �' h as moved the English heart 
to poetry. The following verses are not by the new 
Poet Laureate, but they shed new light upon the fu
ture uses to which the shadow pnotograph may be 
put . Our th anks are due to London Pun ch,  to whom 
we are indebted: 

o Roentgen, then the news is true, 
And not a trick of idle rumor, 

That bids ns each beware of you 
And of your grim and graveyard hnmor. 

We do not want, like Dr. Swift, 
To take onr flesh off and to pose in 

Our bones, or show each little rift 
And joint for yon to poke your nose in. 

We only crave to contemplate 
Each other's nsnal fnll dress photo; 

Your worse than" altogether" state 
Of portraiture we bar in toto I 

The fondest swain would scarcely prize 
A picture of his lady's framework; 

To gaze on this with yearning eyes 
Would probably be voted tame work. 

No, keep them for your epitaph, 
These tombstone sonvenirs nnpleasant; 

Or go away and photograph 
Mahatmas, spooks, and lIIrIl. Besant. 
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A READILY ADJUSTABLE SCYTHE. 

The illustration represents a device adapted to fa
cilitate the adj ustment between the blade and snath 
of a brush, a cradle, or a h ay scythe, enabling the 
operator to adj ust the blade at any desired inclination 
to t he snath, by means of a gage enga�ing the hepl 
portion of the scythe and the con tact i n g  port ion of 

FREDERICKSON'S SCYTHE-ADJUST ING DE VICE. 

J , ieutifi, �meri,au. 
Coal CO ll8umplioll o n  French Tramways. 

Comparative figures of coal consumed per car mile 
run on French street railroads, e mploying different 
methods of propuls ion , are contained in an article on 
electric roads, by E. Cad iat, in the Portefeuille Econo
mique des Machines of October and Novem ber of last 
ypar. 

Storage Battery Traction.-On t,he  lines a t  Paris 
from St. D en is to the Madeleine and from t h e  O pera to I Neuilly the car mileage aggrpgated in 1893 502,060, or 
per day 1 , 376 car miles. (The cars h ave room for 50 
passenger8. ) The steam engines at St .  Denis furnished 
for this  service 250 horse po wer 23 hours and 125 horse 
power 6 hou rs, It total of 6, 500 horse powpr hours, or 

4 '72 horse power hours per car llIile. Mr. Badois, who 
reporte,] these figures, gives 2 '75 pound s  of coal a� the 

consum ption per horse power hour, and arri ves at 12 98 
pou nds of coal per car llIile. 

Trolley.-At Marseil les, during the first two 
weeks of operation, 150, 348 pounds 
of coal were consu m ed to run 
19, 970 car miles, and du ring the 
second two weeks 150, 975 pounds  
for 19, 983 car miles. The aver
age is 7 73 pound s, which,  how· 
ever, includes the coa.l used i n  light· 
ing the cars and the  power sta
tion . 

At Havre the following figures 
were obtained d uring October and 
N ovem bel', 1894, It took from 1 '75 
to 2 '�orse power hours to develop 
a k ilowatt hour ; 1 '28 kilowatt 

the !;nath .  The improvemen t has been patented by hours were consumed per cal' m ile, 
Christian Frederickson,  of Cameron, Wis. Fig. 2 is a or from 2 '24 to 2 '56 horse powpr 
plan view of the h eel portion of a scythe blad e, and hours. equi valent to abou t  fl '72 
Fig. 3 is a bottom view of a plate having interlocking pounds of coal. The cars have 
engagement with the blade, and for attachment to room for 50 pas!sengers. 
the snath, accordi ng to th is  i nvention. T Il{' an nu lar A t Milan, with cars h aving rool11 
tooth ed rib on the scythe heel has a tral1s verse slot, for 34 passengers, 0 '88 to 0 '91 k ilo
and on the opposite under face of the heel are right- watt hour, or 1 '6 to 1 '76 engine 
angled recesses, in which · fits the head of the bolt by horse power hour, or 4 '6  pounds to 
which the scythe, with the interposed adj usting plate, 5 '0 pounds of coal produce one 
is atta� hed to the snath. The adj usting · plate has a car llIile. (From a paper by M. 
clutch surface for i nterlocking with the �i Ul ilar sur- . De Marchena. ) 
fae. on the heel of the scythe, and at the other end of  Com pressed A i r  Traction. -The 
the plate is a transverse· slot, wirh teeth at each side, line at Nogent-sur-Marne has grades 
the slot receiving a squared portion of a bolt by wh ich of 4, 4'5, 5 '8, and 6 '2 per cent. The 
the plate is locked upon the snath,  which rests upon cars have room for 50 passengers . 
the upper face of the  p late . By loosening the bolt at Mr. Badois made a te�t from Octo
the heel of the scythe, the blade may be adj u sted at bel' 29 t o November 4, 1894, and 
any desired angle, the clutch of the adjusting plate found 34'5 pounds of compressed 
being brought into proper registry with the clutch of air consumed per car mile . 
the scythe heel, and t h e  bolts hold ing the respective To arrive at the corresponding 
parts fi rmly in the desired position. By this construc- coal consumption, Cadiat makes 
tion also the heel of the scythe blade is material ly the following considerations ; I n  
strengthened. an engine, as there used, from 100 

• • • • • 
Explosion of an Aerolite. 

to 150 horse power, 17'6 pounds of 
steam will develop a horse power. 
One hor!'e power deli vered to a ll 
air compressor of good design WIll 
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THE MANUFACTURE OF TACKS. 

In many villages and towns of southeastern Massa
chusetts, the manufacture of tacks, 01' " tacking," as 
it is termed, is one of the forem ost ind u stries. Abi l l g
ton, Whitman, Taunton, Middleboro, Plymouth, Ki ng
ston and other adjacent places furnish a greater part 
of the supply. 

In Kingston much of the earliest work in this line 
was done, and here the first m ach ine for making tucks 
was in vented. The manufac t u re of tacks was begun 
in this Rection , about th e year 1820, according to the 
memory of one of the oldest , . tackers. " Like all  first 
prod ucts, they werf! rudely made. 

At intervals, through the countryside an old man 
t raveled from house to house, much as did the tin ware 
man, and pedd led tacks. 'l'il is old fello w, a native of 
Taunton, named A l bert Field, made his tacks by 
hand . using a vise and d ies, and wi th a clamp so ar
ranged that by pre!Ssing with h is  foot, the blank (a 

A large aerol ite tlxploded above the city of Madrid, 
Spain, at 9 :30 a. m. , February 10, The explosion was 
accompanied by the vivid flash of light and a loud re
port ; the  buildings were shaken and many windows 
were shattered . The concussion was so severe that 
the partition wall of th e Un ited States legation build
ing collapsed and nearl y all of i ts w indows were brok
en. The officials of the Madrkl Observatory state that 
the explosion occurred 20 m iles above the earth. A 
general pan i c pre vailed in the city.  

produce 10 pounds of compressed 
air at 600 pound s  per 8q llare inch 
( the  pressure adopted on said l i ne). 

BURNISHING TACKs IN THE " TUMBLER." 

Expressed in steam, the expenditure is, there
fore, 34'5 -+ 10 X 1 7 '6 = 60' 7 pounds, to wh ich h e  adds 
I; for a certain lo,;s, and arrives at 66 pounds 
of  steam cOlll'U med per car mile, which ,  he  states, 
can be generated in hest French boilers with 

STR IPPING SKEETS FROM WHICH TACKS ARE MADE. 

4'8 pounds to 5 '5  pounds 
of coal 

• • •  
Lactates for Electl·o

plating Baths. 

Metallic l a c t a t e s  a r e 
strongly commended to 
electro platers by Dr. Jor
dis, in a com munication 
made to the German Elec
tro ·Chemical S o c  i e t y .  
He affirms thB;t lactic acid 
affords an excellent solvent 
in electro· plating baths, 
and yields good, adhe
rent metallic d e  p o  s i t  s .  
He reports that h e  h as 
succeeded in obtaining 
from lactate baths, coat· 
ings of copper and brass, 
of varying sharles, on iron , 
zinc, and copper; of zillc  
on iron and copper ; and 
of iron on n ickel .  Silver 
lactate yields a pure white 
coat ing' of silver on amal
gamated brass, W h i c h 
takes a high polish . 

• • •  
PREPARATIONS are in 

prOF-'ress at Glasgow Uni
versity for c e l e b r a t i n g  
Lord Kelvin's fifty years' 
connection wit h  that body. 

slllall piece of iron) was h eld , wh i le with a hammer he 
fashioned the tack . 

The inven tive faculty of the Yankee found a field 
in making tacks, and soon a lllachine was invented in 
Kingston , by one nalll ed Reed. This contrivance c ut 
a headless sort of tack. Melborne Curti�, of Middle
boro, t hen iuvented a machine having a le ver attach
ment. which headed t h e  tack. About 1840 an im proved 
m aehine, called the Blanchard, came into general nse. 
About fifteen years ago, steel was tried. This was do
mestic steel, man ufactured in Pennsylvan ia, Virginia 
and Ohio, 

The majority of shoe tacks are (lilt from Bessemer 
steel. Shoe tacks h ave been used only about forty
three years. the first hav ing  bf'en made i ll Whitman, 
by H. H. Brigham and Deacon Cook. These tacks 
are fine, with small heads, so t h at the awls and other 
sharp tools used by the shoemakers cannot be greatly 
inj ured by contact. 

The machine tack is finely pointed, quickly forced 
il1to leather, and remains  standing firm ly  until driven . 
To test th e point, a tack is pressed into the thum b 
nai l  of the " tacker," when if it pene t rates and stands 

easily, it is considered all right. Twenty -five or more 

different varieties of shoe tacks and nails are used for 

shoe manll fact u re. . 
A m ong t h e  many styles are the roundhead, flathead,  

brass. countersunk, shankhead and lasting, while new 
styles are constantly heing made. 

A large �upply of tacks is exported. Quantities go 
to Englan d . South Ameri ca, A ustralia, France and 
Germany. The sheets of rolled steel come in bundles, 
usually th irty-six by t wenty inches. 

When read y to be u sed , a workman called a 

,. !Scaler " takes these sheets one by one, and puts them 
into a vat of vit l'Ol, which removes the scales. When 

the scale is removed, the plate is washed in  water, and 
d i pped into a bath of l ime or white wash. which neu· 

tralizes the acid. Another workman passes the sheets 
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into the jaws of a great machine which cuts them into 
slender stri ps twenty inches long. 

The man in charge of the line of machines tlwn goes 
from one to another, placing in the end of a long wood
en shaft one of these strips .  The steel strip i.s forced 
by an arrangement for feeding it ilJto 
the jaw·like aperture, where a tack is 
quickly bitten from it, headed and 
dropped beneath, w here it makes one of 
many others already received in a box, 
w hich when full is replaced by another. 
At each revolution of the mach i n e  one 
tack is made, and t wo hundred and 
seventy in a minute. 

T h e  tacks are then poured by the 
boxful i nto another machi n e  cal led the 
. .  rattler " or " tu m bler, " w h ereupon the 
tack� are " rattled " about thorough ly, 
and an air blast forces out the  d ust 
of li me, while the friction caused by their 
('on tact with ea ch oth er gives them a 
pee uliar luster ; black lead is also used 
w i th them as a factor in the bUl'll ish
iIlg process. 

They are then taken to the " �i fter," an 
ingenious but sim ple machine  for sorting 
t h em. A boxful is poured into a hopper 
at the head of the " sifter," and passes 
down into a slowly revolving, perforated 
cylinder, which is  set a,t an incline. This  
is punctured with narrow and q ui te long 
h oles, too narrow for a headed tack to go 
through . Down this cylinder the tacks 
slowly sift. Those that are perfect drop 
i nto a box. The imperfect ones, either 
h ead less or too small, drop th rough the 
perforations into recei ving waste boxes. 

In the packing room yo.ung women put 
the tacks into pound packages. An ex
perienced energetic girl can pack six teen 
h u n d red pounds a day, which is  consid
ered good work, as the average is ten 
h undred. 

• • •  
'rh e  Pio n e er 'l'ech nlcal schools. 

In an alldress before the Engineering 
Association of the Srll lth ,  deli vered at 
the annual meeting at Nashvi l le, Tenn. , 
on November 4 of last year, President 
Dud ley gave a deal of information upon 
t h e  early h istory of technical train ing. 
His  subject was the  "·Development of 
Tech nical Educatioll in the Uni ted 
States , "  and we are indebted to the In
land Architect anJ News Record for the 
fol lowing notes : 

J t itutifit �mtti,au. 
was paid 12Yz cents per hour for his work in the field, 
which was cred ited on h is  tuition account. " After 
the war " this system began to die out, and the pupil 
was paid 12% cents  for his office work as well as field 
work,  and in this way he could frequently more than 

The first school in the United States 
to give a course of engineering was the 

, , 

United States Mil i tary A cademy at West 
Poi nt. 'l'h� first t wo students who 
grad uated as  engineers graduated there i n  1802. The 
mil i tary acad emy continued to g raduate the  onh' en
gineers in  this  coun try unti l  1840, when the  R�n sse. 
laer Polytech u ie  Insti tute  graduated its firsr class of 
t h i rteen ci vil engineers, bein g'  the fir�t grad uates in 
civil engineering i n  an y English speaking country. 
The  Rensselaer Polytech 
n ic  Imtitute was fou nded 
in 1824 by Stephen Van 
Rensselaer as a " School 
of T heoretical and A p
plied Sci<:)nce. " I n  1849 it 
was reorganized as a gen
eral polytechnic institute, 
and it still devotes i tself 
to civil engineering, d ivid
ing the course into general 
and sanitary engineering. 

The total number of en
gineering s c h 0 0 I s or 
schools giving engineering 
d e g r e e s ,  in 1889, was 
ninety·four. Previous to 
1802 engineers were self
taught, and from 1802 they 
were either trained in  the 
office of some engineer or 
grad uated at West Point. 

CUTTING T A CKS 270 A MINUTE. 

pay his tuition. Th is, however, did not cause any los8 
to h is " instructor," because his  services were charged 
at a rate of from $2 to $6 per day, according to the  
skill of  the pupil. By this system the pu pil learned 
m uch or little, a .. he chose. He asked such questions 
as he pleased, and got such answers as he could, but 

what he leanled he u�llally learned well, be@ttuse he  
put into practice immediately and constantly what he  
learned. 

Up to 1830 the  word engineer conveyed to the minds 
of the vast majority only the idea of a military officer. 

The phrase civil engineer had been but 
lately coined. In 1828 the Institution of 
Civil Engineers was incorporated in Eng
land, and when civilians assumed the 
title they incu rred the wrath of the mil i· 
tary men. In 1835 th e Rensselaer Insti· 
tute tirst resolved to form a distinct , .  en
gineering corps," receiving on graduation 
the " Rensselaer Degl'ee of C ivil  Engi
neer. " As we have seen, their first class 
grad ua ted in 1840. 
, The School of Engineering of Union 
College, at Schenectady,  New York, 
founded in 1845, wa .. the second in the 
U n i ted States. The th ird was the Law
rence Scientific School, at Har vard, 
founded in 1846. The fourth, the Shef
field Scientific School, at Yale, founded 
in 1847, nominally, but was not a live and 
active !'chool u ntil  1861. The fifth was 
the engineering departmen t of the Uni 
versity of  Michigan, founded in 1852. 
The sixth, the Brooklyn Polytechnic In
stitute, founded nominally in 1845, but 
did not hegi n grad uating unti1 1866. The 
Columbia College School of Mines was 
founded in  1863 and opened in 1864. It 
was the first school in  the United States 
in which mining was taught as a . sciem·e. 
H ere the college course i n  m i n ing en· 
gineering started in the United States. 

The Massachusetts Institute of Te(' h ·  
nology was incorporated in 1861 a n d  I , I"  
gan operations i n  1865. I n  1868 the ti rst 
class, composed of thirteen, grad uated. 

The first degrees in mechanical en
gineering were conferred i n  1868 by three 
institutions-Rensselaer conferr ing five, 
Yale one and Massachusetts Institute of 
Tech nology one, 

Stevens Institute was founded in 1870 ; 
its electrical course was institut.ed in  
1880. Sibley College, Cornell, was found
ed in 1870 . The first ci viJ engineering 
degree was given in 1871. In 1875 the 
course in electrical engineering was in
stituted, as well as a course in marine  
engineering. 

The l atest course in engineering is 
chemical engin eering, which is given at 
the MaRsachusetts Institute of Tech
nology. 

---------���+.��-------
Brussels a Seaport. 

" Bl'\lxelies Port de Mer " is the new 
name for the capi tal of Belgi um , says the Nautical 
Magazine. The burgomaster signed a d ecree to th is 
effect at the beginn ing of last mont.h in anticipation of 

the contemplated shi p  ca.naL The present waterwa y 
by means of the Seheldt and the  Rupel and Wil le
b�o�ck Canal is 200 years old. The contract for th is  

enlargement h as now been 
signed and wil l  provide for 
navigation by vessels car
rying  2 ,000 tons. There 
will be a depth of 21% feet, 
obtai ned not by dredging 
but by raising the water 
level , and there will be 
th ree locks. Although pro
visions are made in the 
stone works for the above 
named depth it is not con
templated to exceed a 
depth of 18Yz feet at first. 
The waterway is to be fin
ished in five years , and the  
estim ated cost is  £14 ,000,-
000. At present the sea 
traffic of Brussels is  not 
very extensive. 

... . .. 

Until recently i n  New 
England, and at present 
in old England, " students" 
01' pupils were appren
ticed, so to speak , to prac
tic ing engineers. T h i s  cus
tom, however. has never 
prevailed to all Y very great 
extent in the W est. No 
article .. were signed by the 
" pupil," but he  was sup
posed to pay $100 per year 
for three years to the 
engineer in whose office 
be was serving, and he REMOV1NG SCALE FROM THE SHEETS IN MAKING TACKS. 

MINING S C H O O L S  IN 
R U S SI A .  - The Russian 
M inist.ry of  Public Instrue
tion has decided to estab· 
lish mining schools 011 a 
large scale in the mining 
districts, especially i n  the 
province of Ekaterineslav. 
The school will cover all 
branches of the  subject. 
and th e idea will be 
followed up to a con" 
siderable development !f 
th e result .. are sufficiently 
encouraging. 
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Electric Heat I II Dental Practice. I such form and arrangement of the wires that all parts ' properties and applications of electricity are j ust un-

BY DR. LEVITT E. OUSTER, R.S., D.D.S., IN THE SOUTHERN DENTAL receive the sallle degree of heat. Upon the whole I, folding, and the demands of dental practice of the fu-
JOURNAL. inner surface is embedded the electric conductor, just ture wil l keep pace with, if not in the lead of, electric 

Electric heat, when obtained by heating a conduc- deep enough to be supported while so highly heated, I progress. It is not a dream when I say the t i me is 
tor that does n ot oxidize, differs from oth er forms of and yet to radiate its heat directly into the oven cOllling' when electricity will have its place on the d en
heat in that it is without gas, noise, or odor, and cavity. The upper hal f is hiI:ged to the lower, which tal curriculum as much so as materia medica or metal
on that account is of special val ue in dent.al practice. automatically m akes the electric connection u pon be- lurgy h as now. No profession , science, or art has such 
Electric heat also differs from that obtained from ing closed. There are two openings through which the varied demands in its practice as dentistry, and no 
other sources in that it can be controlled and regulated fusing process may be watched. These are placed at such single agent more nearly meets these than electricity. 
with the utmost precision. positions that rays of light entering one will be reflected 

No case i n dental practice, or in any other practice out by the plate through the other. This overCOllles 
for that matter, calls for a blast of air exactly at blood the intense glare of the heat, and at the sallle time 
tem perat ure, so mu ch as an almost exposed pulp. brings the plate clearly into view, making it possible 
And no instrument �o n early llleets this requirement for an inexperienced operator to accurately determine 
as the electric warm air blast. With air at a constant the degree of fusion. 
pressnre, which is carried over electrically heated There are many other ad vantages offered by the 
wires at a constant h eat, the air escapes from the electric oven. 
syring-e nozzle at a u ni for m tem perature. The heat 

I 

The source of heat being a noble metal electrically 
can be varied by the operator in three ways : by heated, it will be readily seen that a heat is obtained 
man ipulating the air pressure, by alterin g  the electric that is unlike (lny heretofore used for this purpose ; 
heat by llleans of the rheostat, or by varying the dis- and since it gives rise to no prod u (' tc of com bustion, it 
tance of the sy ringp poi n t  from the cavity. After a is an impossi bility to prod uce w . : at is known as 
l ittle experience, t he operator can dry out the cavity " gassing, " and porcelain fused by this method not 
without th e s l i ghtest pain to the patient, and, if the onl y possesses un usual clearness, b l, t  appears to be 
air has passed through a wash bottle of alcohol or any more dense. 
snch agent, it carries its vapor with it. . We can control electricity, and tl" e opportunity is 

The cau tery and electric root drier are both familial' now open for an y  n u mber of autom atic appl iances to 
to you, and are examples, on a small scale, of the heat- regulate the h eat according to the porcelain treated. 
ing powp.r of electricity. These instru ments can both I have. up to this time, devised a clOf'k at tachment to 
be s uccessfully operated on the Edison c urrent by the rheostat whereby the current is gra' l uall y  raised 
throwing in about ten oh ms resistance and taking off and cut off at a set tillle. Second, a fus ible button of 
the cautery heat by what is  known as a " shunt " cur· porcelain placed in the oven at the time of fusing, 
rent. which rings a bell when the porcelain fuseE'. Third, 

The value of an y heat for sterilization is duly re- an electric thermometer, whereby the temperature of 
cognized, and for some time I have been satisfactorily the oven is quitp. accurately told by the rise of mercury 
using the electric oven, raised not quite to the b eat of in the t ube. And fourth, an ammeter, the swing of 
withdrawi ng the temper of the instrument. The heat

' 
whose arm is in proportion to the heat of the oven. 

may be mai ntai ned all day long, and the cleanliness The cost of operating is very small indp.ed. The 
and si m pl icity recom mend it. Gutta percha is soft- oven, as now m ade, consumes six amperes, which 
ened with accuracy, when placed OIl a soapstone slab would be ab('ut two cents per fuse of thirty min utes. 
refsting on the oven, anll the waste heat rising from In case a wire should burn out by accident, this 
the w h ole appliance is utilized for keeping water break in the current automatically cuts the curren t  
warm for t h e  syringe. off, so that no fluther damage is done, and i t  requires 

There are t wo processes in dental practice which call but a few minutt's to repair the break in a way that is 
for absol ute pnrity and uniformity of heat. Upon re- as good as n ew. 
cognizinl! the special fitness of electricity for meeting While the electric oven operates best when used 
these cond iti on s, I some yearR ago devisAd an appli- on the Edison c urrent, it is still very satisfactory on 
auee for an nealing 1Z0ld thereby, and one more recent- the 52 volt alternating, the 220 or t he 500 volt cur-
ly for fusing porcelain. ren ts. 

The h eat prod uced by electrically heating a mat of In th e practical operation of th e oven the proced ure 
coiled plat,in u m  wire is the cleanest, m ost uniform, and is very sim ple .  The case is placed on the tray in the 
m ost accuratel y controlled of all forms of heat.. The lower flection. and the u pper is then closed down. Th e 
cohesi ve property of pure gold is supposed to be de- lever of the rheostat is placed on th e first b u t ton, and 
velopf'd by heating to such a temperature aR to dri le heat for thoroughly drying out the case is quickly 
off t he gases condensed upon its surface, principal of obtai ned. When the operator is satisfied that there is 
which is am monia. The al cohol and Bunsen flame no more moisture present, he begins raising the heat 
are ordinarily used for this purpose, but who is cer- by pushing th e lever to the right. If he allows two 
tain that better resl�lts may not be obtained by su b- m i n utes to each button,)t will req uire from twenty to 
jectin g  to a heat free from the products of com bustion twenty-five minutes to reach the fusing poi nt,. If it is 
as well as to the danger of smoking and thA exposure a crown or brid ge, less time may be con su llled in rais
to unconsn m �d gases. The electric annealer effect- ing the heat with out danger to the case, and it may 
ual l y  overcomes tht'se- dangers. The h eat, being de- be fused in from ten to fifteen minutes hy throwing 
rived from elect rically h eated plati num, itself a noble the lever over more rapidly. In practice I do not even 
lllf'tal, is absolutely free from gas of any kind. The measur,' !'ff the time to each button, but fuse while I 
heat is radiated from a mat of platin um coils and is am opm",ting. From time to time, as it occurs to me, 
q n ite uniform at al l part!'!, so that the gold is not only I thro w  on t wo or three buttons at a time, according 
thoroug-hly annealed, bllt is  evenly annealed . It is as the inter\'al has been, until I have reached the 
im possi ble to evenly heat a piece of gold, held with third from the last button, on which it is allowed to 
a pair of pliers, over a flame of any kind. T he thin remain until I have three min utes in which to give it 
edges of the gold will be fused, while the part between my undivided atte;}tion. 'rhe porcelain is j ust ready 
the p l i ers will  be scarcely warm. The accuracy with to drop into a fuse, an d u pon throwing on the last 
which el ectric heat can be controlled also recommends button the s uccessive s;'",ages and degrees of fusion are 
its use for an neal i ng. By means of the rheostat, any clearly m ade out. 
degree of heat to the melting point of platinum may In the first stage the porcelain is still in the powder 
be obtained. Frolll my experience with the electric form, and appears like snow ; presently it begins to 
annealer, h o wever, I find that cohesion is developed drop into a fuse, and the sno w-like appearance changes 
at a m uch lower degree than at first supposed. It is into a dead, indistinguishable mass ; the particles are 
never necessary to heat even to redness, let alone now beginning to coalesce ; gradually the surface, 
fusion . The heat m ay be so low that the gold may be with all its inequalities, COllles clearly into view, and 
subj ected to it for h ours or for days, even, without presents a glistening appearance : continuing tIle heat 
an y inj ury, and still be hig-hly cohesi ve. a moment longer, the porcelain becomes more liq uid, 

Electrically annealing gold-saves time in many ways. and the ineq ualities of the surface assume a more even 
The gold req ui res no attention, is ready for use at all appearance. Since the eye can be brought so close to 
ti mes, and the heat not being hi�h enough to take the the plate with the electric oven, and sin ce the plate is 
temper from the plugger point, this in strument may brought clearly to view by the arrangem ent of t h e  
be used to pick up the gold, thus saving the t i m e  of t wo sight openings, t h e  operator is  not g uessing by 
changing instruments. After six years' USA, I am free the quan tity of heat or the general appearance of the 
to say that next in useful ness to the dental engine is plate, hut he is actually observing the different parti· 
the electric gold an nealer. cles of the porcelain it self ; and for that reason the 

The latest practical application of electric heat in fineness of his fusing is al ways assured, and under h is 
dental practice is the electric oven for fusing porcelain. perfect control . When the desired heat h as been ob
From the time of Allen and Hunter, or from the very tained, the lever of the rheostat si thrown back. which 
beginning of porcelain work, the question of heat has cuts the current off. At that very instant the heat 
been a serious one, and the principal reason t.hat con· begins to go down ; !'o that there is neith er overfllsing 
tinuous gum has not been more popular is the ditH- nor loss of bri ll iancy ill the gum color. If it is the first 
Qulty and uncer�inty in the production of h eat. The or second baking of the case, the stoppers need not be 
h eating principle of the oven is an electrically h eated inserted, and the case can be taken out in a short time; 
platino-iridium wire, or the gold annealer in the form but if it is the last fusing, after a few moments' time 
of an oven. In using this Dew source of heat, I de- has elapsed and the ('ase has bf'come a dull red, the 
parted from the old mumI'd shaped oven to one more in stoppers should be i nserted, and the case allowed to 
keeping with this l)ew agent, It consists · of an upper gradually cool. 
and lower section, :flask shaped, with an inner cavity It would seem t h at electricity has given us all that 
amply large eoough to couta.iQ a se� of teeth, and of we could ask fQr, and yet 1 am forced to say that the 

. . . ' . 

A (Jonvenlellt HOlDelDade HarolDeter. 

In the Weather and Crops, publish ed by the Illinois 
State W eather Service, we find 'a short description of 
a simple instrument that serves the purpose of show
ing approximately the changes that may be going on 
in the pressure of the ail'. The description reads as 
follows : 

" If a large-mouthed glass jar-fruit or pickle jar 
w i ll do- be filled about two-thirds full of water, and 
i n  it be placed, i nverted, a smaller long-necked flask, 
with mouth entering the water, the increasing or de
creasing pressure of the outer atmosphere will cau!'e 
the water to rise or fall within the flask. C lear, fine 
weather will be foreto l d  by the water rising in the 
flask ;  stormy, wet, or bad w�ather by the water fall
ing." 

The device thus explained will , undoubtedly, show 
variations in atmospheric pressure, and all the more 
correctly in proport.ion as the temperature of the air 
within the flask remains stationary. If we wish t o  be 
at all  accurate, or if we wish not to be misled by the 
effects of changes of tem perature, we must either keep 
the temperature constant or else make a n n merical 
allowance for the effect of its variations. If the tem-
peratu re withIn the flask rises 1 de�ree Fahrenheit, 
its confined air will expand by .h of its volume, and 
the water in the neck of the :flask will be pushed down 
to a corresponding amount. Op the other hand, i f  
the atmospheric pressure should d i minish b y  0 '06 o f  
an inch belo w a normal pressure o f  30 inches, the air 
within t,he flask being slightly relieved of i ts pressure 
would expand by the rtl!' part of its volume, and the 
water in the neck push ed down as before. In so far 
as we cannot rely u pon the constant temperature of 
the air within the flask, we m ust therefore make an 
allowance of 0 06 for each degree of change. As this 
apparat.us is so sensitive to temperature, it may there
fore be considered as a thermometer when the atmo·  
spheric pressure is constant . In fact, this is k n o w n  a s  
th e first form o f  air thermometer which was used by 
the ph ysician Sanctorius, who learned it from Gali leo 
in 1506, and it was the study of the fluctuat ions of 
this apparatus that contributed greatly toward the 
discovery of the pressure of the air and the inven tion 
of mercurial barometers and the ordinary spirit ther
mometer. If one wishes to nse this apparat us as a 
barollleter, and need"" therefore, to know its tempera
ture correctly to within a degree, he will find it best to 
fasten the smaller flask and its long neck, or, still 
better, a lon g glass tube, pprDlanently within the 
outer glass jar and fill the latter with water so that 
the whole flask is covered. A thermometer whose 
bulb is under the water will �ive the tem perature of 
t h e  water and the air within it, and, if  the water be 
well stirred, all will  have t he same tem perature. 

An early modification of this si mple barometer was 
Cor a long time manufactured by expert glass blo wers 
in Florence, and was called the Florentine experiment. 
In this arrangement. the in verted flask was made quite 
t,;mall, and weighted so that it floated freely l ike a 
small balloon in a jar of water ; when the temperature 
of the water rose, or when the atm08pheric pressure 
diminished, the air within the flask expanded and the 
density of the balloon diminished, so th at it rose to 
the surface. If, however, the glass flasks are h ermeti
cally sealed so that the air within them cannot expand 
and change their density to an y extent, then, if the 
water in the jar becomes warmer, the flasks will  de

scend, because their own density will then be greater 
than that of the water. If, again, the open mouth of 
the jar be herllletically sealed, inclosing air above the 
water, we have a Dew condition , viz. , the external at
mospheric pressure has no longer any influence, while 
the changes of tem perature have a t wofold influence : 
by expanding the water its density is diminished, but 
by expanding the air above the water the quasi-atmo
spheric pressure within the j ar is increased . These four 
combinations, namely, closed or open flasks floating 
in closed or open jars of water, formed what are known 
as the Florentine and the Stuttgart experiments w i t h  
t h e  Cartesian divers, a n d  the phenomena t h a t  they 
exhibited were widely discussed by Europeans in the 
seventeenth century.-Monthl y Weather Review. 

• , e  • •  
O ll r  Need.. for (JOBst Defe llse. 

Gen. D. W. Flagler, Chief of Ord nance, h as ap·· 
peared before the Com mittee on Coast Defenses and 
has stated that about $59, ii;;''';. flOO would be req uired to 
furu ish the gun�, mortars, and all that is required by 
the Ordnance Bureau to complete the defenses of the 
twenty-eigh t ports for which projects have been ap
proved, including the fortifications on Puget Sound. 
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THE UNDERGROUND TROLLEY STREET RAIL'jAY IN Lthrough these pass copper conductors insulated with " Second, tr,any liquid whatever may be introduced 

t NEW .. YORK CITY. I mi(m and tape wrapping (Fig. 5), one conductor for into the bottle it is fatal, as showing it may, in time, 
The Metropolitan Traction Company, of this city, each contact shoe. Between the ends of the conductors be refilled. 

havi ng organized and put in operation their higbly I and the shoes the connection is made by safety fuses, 'f Anotber says if it takes ten or twelve hours to refill 
developed cable traction system, has now gone Ii step 1\ so that if too m uch current is put on, the burning out it, it is practicable. 
farther and installed an underground trolley system occurs at this point. .• Third ,  the cost must not exceed one cent. 
on part of its l ine, with the double view of work- At the present writing the f;ystem cannot be called " Another says five cents. 
i n g  tbe portion of tbe road now eq uipped there" experimental in the usual .. sense, as it has operated with " Fourth, a perfect device in all respects is easily de. 
with by electricity and of extending it in the near nnifonn success f(lr nearly an entire winter, as well as stroyed by boring the bottle, refilling it, and stop-
future to other portions of tbeir line. during tbe less trying f;ummer weather. and. the line ping up tbe bole, wbicb may be read ily concealed. 

For som e  reason the idea of an underground trolley is in daily operation and, gives tb e greate8t satisfac- " Another says that is no objection , as it would be 
sys�elU h as been considered almost impracticable. tion. The Columbul' and Lenox Avenue line is oper- quite as readil y d iscovered as though a differen t bot,t le  
Up to the present t ime the Buda-Pesth road and a short ated from a power h ou�e at  146th . Street near Lenox were used . It would requi t'e an artist in tbe gla�s line 
line known as the Port Rush road, near the Giant's ' Avenue. Here there are installed two m ultipolar to do it so cleverly as to avoid detection ; and it is rea
Causeway, in Ireland, are the only two roads which I dynamos, class B, of the General Electric Company, son able to suppose few, if any such, would be found in 
have actually em ployed an underground electric trol- I which at one hundred revol utions .give a pre�sure of the b usiness. 
ley s uccessfully for any length of time. Great dim- 300 to 330 volts each with an output of 1, 200 amperes, .. Fifth, it must be impossible to extract the device 
c ulty has been feared from tbe e ntrance of dirt, but in practice tbey have been speeded up to nearly from the bottle. 
moisture, snow, etc , into the conduit, destroying 150 revolutions, raising the voltage to 525. For each . . Another says, provided the effort to extract it 
i nSUlation, bringing about the formation of arcs, dynamo there is installed a l,OO() horse power cross shall sbatter the device so that its rei n sert ion, as a 
and i n volving other t roubles. So true is tbis that a compound Allis engine witb Corliss valve motien, ex· whole, is rendered i m possible, such broken con dition, 
n u m ber of  ingenious systems for avoiding t h ese trou- haust ing into th('l open air. To supply the engines or its utter abilence, would be patent indication of the 
bles have been devised and have been operated with th er!'! are two Babcock & Wilcox boilers. each con- attem pt or fact of refillmen t ; especially after the public 
llIore or less success experi men tally, although tb ey, taining 100 four-inch tubes 18 feet long, with 42 i nch were aware that such a device had been adopted as 
nat u ral l y, are more com plicated t han th e simple open drUIDS � inch thick and 23 feet long and capable of part of the bottle. " 
cond uit. T h e  Metropolitan Tra ction Com pan y has working at 180 pounds . At present cars are run by It is pointed out that such contrad iction is bewilder
ad opted the system of the Gen eral Electric Company, electricity on this division from below One Hundred ing, and discourages in vention at the very outset. The 
which is disti nguished by great simplicity, depend- and Sixteenth Street on Columbus Aven ue to Lenox trade o wes it  to itself to .. formulate certain q uaiifica 
ence bei l lg placed more upon perfection o f  construc- I Avenue a n d  One Hundred and Forty·sixt h St reet, but tioll s, " which may b e  easily recogn ized by in ven tors, 
tion t h an u pon any especial design for its protection ultimately it is proposed to extend the electric system and by which an y  new device shall  be judged. 
from inte rference with its general working quali ties. I to other roads in the city. The Eigbth Avenue road In regard to the change in the shape of the bottle, i f  
T he con d u it proper is o f  t h e  typical construction used i s  the next one of t h e  old roads to be eq u i pped. It i t  i s  the attracti veness o f  the particular bott le th at sells  
for the cable roads. This construction has been f('l- ' i has been found that the cond uits do not accu m Ulate ' the goods, the advantage gain ed does not warrant t he 
lowed with the object of supplying a conduit for a . dirt, that the loss of current is not worse than on an chaIJge ; but if it is the q uality of the goods, it does . 
cable if the electric system sh ould prove unsu cceSSfUl : overhead trolley, and the cond uit has proved to be If it wi ll ta ke not less than ten or t welve h oms to 
or undesirable. Th rough the cond uit on each side , practically self·clean ing, requiring to be swept out refill a bottle, it is " practical as to t hat feature, be . 
the contact bars are carried by hangers. The contact perhaps two or three times in a year, the nat u ral cause an appreciable percentage of s u bstitution is 0('
bars are connected laterally with feeder wires placed ' fl ush ing of the rain doing the greater portion of the casioned by laziness, " and tbe vast m r j ority would give 
j ust under the ou ter shoulder of the iron casti ng. cleaning. It is mad e, of eourse, self-draining. up the practice if it consumed so m uch t i m e. 
In the more recent portions of the installation, the Fig. 4 i� a cross section of t h e  cond uit drawn to illus- The cost of the non-refillable bottle should not be 
feeder bar is a wrought iron pipe 1� inches interior trate the relation of the cable and electric systems .  It measured by that of the ord i na ry kind. If its cost be 
diameter and 2 inches exterior diameter. The pipe is shows where the working and idle cable in the cable anything less than the cost of th e present bottles, plu s  
inserted i n  3 0  foot lengths and bonded a t  t h e  ends traction system are situated, and gi ves t h e  position of t h e  present loss due t o  their refilling, it is  practical in  
with copper wire connections, bolted into the hanger , the parts of  the electric system very clearly. regard to this feature. 
slots. These pipes can be seen in ou r view of the cross I Manholes are placed along the line, never less than As against the statement that it would be an easy 
and longitudinal section of the conduit and also in Figs. : 250 feet apart. At them are placed sewer connections matter to bore a hole in the bottle, refill it, and !'eal it 
2 and 3. for carrying off rain water. Over each insulator is a up again, it is urged that : 

The hangers, of one of which we give a section, handb ole beneath the street paving blocks . easily " The easiest way to con vince one's self that t h i s  ob-
Fig. 2, depend upon a porcelain cup for their insu la- reached by raising a few stones. jection is an error is to take th e necessary tools an d bot · 
tion, which cup is corru/.!ated inside and out, and sits Each car is provided with two 25.horse power motors, tIes to any dealer, show him how to do it, an d see how 
into a correspondingl y  corrugated cast iron cup, re- with electric heaters and electric lamps, including long it wi ll  be before he can do it so  cleverly as  to avoid 
cei ving in its central aperture the iron h anger rod, all headlight. ordinary observation . He would rather give up the 
being secured together by cement. To the lo wer end A very noticeable feature about the operation of th e  practice'of substitution. Now, whether such a hole were 
of t h e  hanger rod a socket is bolted, and to this the cars is their smoothness of operation. They start sealed with glass or by the paper label, it would be 
pi pe, in its turn, is bolted , the end of the bolt in the without tbe jerk wh ich is so pronoun ced on the cable readily discoverable by agents ; who, kno wing that 
pipe passin g  through a slot 1% inches long in order to roads, and the extension of the system to other roads there was but one way to refill it, would al ways look 
provide for expansion and contraction by heat and of the city will be a decid ed i m provement on existing carefully for such evidence ; and, if found,  it would be 
cold. T h e  head of the bolt is so shaped that it  can be systems. The system is interesting also as not using a tangible evidence of the attempt at, or fact of, refill

.introd uced into the slot, when by a revol ution of 90° return grounded circuit, so that electrolysis of water ment. " 
the bolt is secured to the pipe as shown in our cut. and gas pipes will be avoided. The features which the trade demand as essential 
Fig. 3. The hanger bar is  1�� inches thick and 9 inches • . ' . are sum med up as follows : 
long, and the lo wer semicircular socket is attached to The No n-refil lable Hottle. First, the bottle must be made of a material that 
it by a s w i vel joint. This is the construction practi- Bon fort's Wine and Spirit  Ci rcular of Jan uary 10 will in no way taint the liquid. This precl udes metal, 
call y settled upon definitely, subject of course to contains an exhaustive article on the above vexed ques- rubber, celluloid, leather, etc., and limits us practically 
minor changes if  anything better can be evolved. tion fr(lm tbe pen of a writer who signR himself J. C. to glass. 

The electrical contact apparatus, termed the " plow, " G. It opens with th e remark that " for many years it Second, its operative parts must be protected so th at 
is attached to the car body and is built up of sheet h a s  been the general belief that there h as been sys- they may not be interfered with, or made inoperative 
steel, with wood and fi ber insulation, its form gen- tematical ly pract iced a fra u d ulent custom of substitut- by means of wire or other instruments. 
eraBy being a parallelogra m. When it is remembered ing an inferior grade of liq uors in bottles originally Third .  it must be impossible to refill the bottle by 
that the slot itself is only % of an inch wide, it will  be contai ning a superior brand, resulting detrimentally submersion, or by shaking it so as to disarrange its ope
seen how accuratel y the plow has to be constructed to to its reputation, a side from proba.ble serious financial rative parts, or by forcing the liquid through the de· 
correspond thereto in size. Its sbank is l-r inch in loss to those whose output is deservedly in good re- vice by pres!<ure within any reasonable time. Of 
thickness, giving a clearance of a little over Ys .  of · an 1 · pute ." - � . .  - " . . - . . ' . _ .  _ _ . . _  course if it can be so constructed as to absolutely pre
i nch on each side. To construct the shank two sheet.. It is recognized by thidrad e that the only effective vent tbe introduction of any liquid whatever by �aid 
of steel Ys of an inch thick are bolted together, and in way to prevent this fraud is to provide some mech anical means, it is most desirable ; but if, on the other hand, 
the center and at the ends a central shoulder and end device wit bin t h e bottle which !<hall make it'practically it  shall  req uire such a length of time to successfully 
pieces are inserted for keeping them Ys i n ch apart, impossi ble. A whole army of inventors have spent refill it as to precl ude the probability of such attempts 
thus providing two passages between them of this m ilch time and money in the atteUl pt to provide tbis in the vast majority of cases, the device may be con
width and 3 inches long going all the way down. much-needed device ;  but at the present ti me there ap · sidered m eritorious ; but it remains for the trade to 
T b i s  shank is 9� i nches wide, and descends well iuto pears to be no such bottle in the market as meets all express itself on this point. 
t h e  cond uit. On each side of the lower portion of the necessari ly exacting cond itions laid down by tbe Fourtb.  the exit of the contents must be com para-
the sbank are carried the contact shoe8, which are trade. ti vely free and not seriously impeded. 
seen in various views in o u r  cut, especially in Fig. 5. " There have been so many devices submitted for • • • • •  
These are casting!', each being 4!4' inches by 2M incbel', approval, and i nvariably objected to for one reason or A $2,350 Dog. 

and % of an inch thick. A single shoe is used on another, that the trade seems weary of being im- A record price for a dog was realized recently at the 
each "ide,  although as many as three on a side bavf> I . port uned, and it is grad ually be�i n ning to consider the Bi rmingham Dog Show, at the customary sale by auc
been u sed experi mentally. They are carried by sheet idea impracticable a nd to regard i n ventors as • cranks ; ' t ion of dogs w bich had been claimed at catalogue price 
steel springs 2% i nches wide, which press them onto wh ile th e glass man ufacturer�, h aving been surfeited by two or more persons. Mr. R. S. Will iam son'� St. 
ward from t he plow frame, as shown in Fig. 5. Ullder in the matter of making trial !>amples, are free to ad- Bernard, Lord Hatherton, a young dog born in Feb
the i nfiuence of these springs they are pressed agai nst mi t they prefer not to be troubled by such work, and ruary last, which is said to be the best St . Bprnard 
th e cond uctors with a pressure of about 7 pounds. i f th ey can be prevailed upon to do the work at all, ever exhihited, wal' catalogued at $1, 050, b u t, after a 
Th e upper ends of the spri ngs are clam ped in place by they do it at their own con venience. which may mean spiri ted biddi ng, the dog was disposed of for $2, 350 to 
bol ts, wooden blocks and fiber sbeet being used to in- a d elay of weeks or month s ." Mr. Joseph Royle, of Manch ester. 
sulate them from the plow frame. It is necessary that the inventor, in seeking to pro- • , • , • 

Th e  exact dispositi on of these parts is seen in �i�. 5, vide a non-refillable bottle, sh ould have a perfectly THE 81lspension bridge at Niagara Falls is to be re-
The springs are held in place by compression and by clear conception of every detail of tl)'8 conditions which placed 'with a steel arch bridge, wholly contai ned with� 
the hooked upper end,  wh ich enters a mortise in the his inven tion is expected to meet. As the matter in itself, which will consist of a main arch span 840 feet 
wooden bl?ck. ;�

,
e fiber sh eet is s?own directly Lack I stand s, it is di fficult for hi m to tell j ust exa ctly what long and t wo 8hore spa ns, that on the Americ.an s �de 

or to the right 0_ un e detached sprmg. The �ame cut the req uirements of the trade are. He is in formed : to be 19(Heet long and the span on the CanadIan SIde 
shows a heavy sheet of fiber descending dow n frolJl the I . . Fi rst, that the present shape of bottles m ust not be 210 feet in length. The arch span will  consist of an 
plow shank and between the springs to prevent any I materiall y  ch anged. open parabolic rib 26 feet in depth , with a rise of 105 
possibility of a short circuit. We have spoken of the I " Another tel ls  h im tiMt thil< is not a material objec- ! feet at the center. The roadway will be 46 feet in the 
channels that extend through the BhaDk of the plow ;  tion, provided the retlult is accomplished. clear. 
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CHASE'S ELECTRIC CYCLORAMA. 

Despite their artistic value and the great cleverness 
em ployed in their construction, t h e  most beautiful 
panoramas have got beyond the limits of success . 
Ceding to the taste of the day, one has been converted 
into a circus, another into a skating rink and still an
other into a bicycle track. 

The i n vention that we are about to describe in a 
g'elieral way seems destined, if the h opes of th e in
\'entor shall be j ustified, to bri ng panoramas into 
fashion agai n and to assure them. in the future, new 
success and a less ephemeral existence. 

The idea of Mr. C h ase, a resident of Chicago, who 
has been working Eeveral years in the improving of 
his apparatus, turns to account t h e  most recent pro
gress and discoveries in the way of panoramic photo · 
graphy, projection apparatus, electric lighting, kineto
scopes, kinematograph s  and all other systems that per
m i t  of faith full y representing the phenomena of motion 
and life, a& well as landscapes and views of inanimate 
obj ects. 

'fh e  possibility of causing a large nu mber of views 
to pass before th e  spectator within a very limited 
space of time, and of i m parting l ife to them at will, 
g i ves a cyclorama a true ani mation and a remarkable 
diversity that is absol utely lacking in ordinary pan 0-
ramas. 

Mr. Chase util izes an ordi nary panorama, but one 
in which the spectators stand upon the floor of a 
cylindrical chamber 100 feet in diameter and 30 in 
h eight, upon the walls of w h ich are thrown ph oto
graph s placed in a projection apparatus suspended 
from the center of the ceiling, after the manner of a 
chandelier. 

I n  Fig. 1 we give a general view of the panorama as 
conceived by the inventor, and as it was realized u pon 
a smaller scale in 1894, with experimental ap· 
paratus, at the C hicago Fire Cyclorama. Fig. 2 
� hows the projection apparatus in i ts entirety. 
Fig. 3 exh ibits the m ode of construction of the 
s uspended platform upon which are sit uated the 
�erator, the projection apparatus, their carri8 ges 
and the electric lam ps that light such apparatus. 

It will be understood th at nothing is  more easy 
than to convert an ordinary panorama i n t o  an 
elect ric cyclorama. It suffices to paint the back 
canvas white and to suspend Mr. C h ase's projec
tion apparatus i n  the center of the hall. 

T h e  apparat us, suspended in the center of the 
pan orama by a steel tube and guys of steel wire 
(Fig. 3), is 8 feet in diameter and 10 in h eigh t. 
T h e  operator stands in th e center upon a circ ular 
platform, and is surrou nded b y  an an nular table 
supporting eight carriag'es, upon which are 
mounted the projectors, lanterns, kinetoscopes, 
kinematographs and al l the arrangements neces
sary for impartin g  life to the scene and producing 
the transformations. 

Each proj ector is s u p pl ied by a special electric 
lamp, and the conducting wires that lead t h e  
cnrrent pass through the suspension tube. T h e  annu
lar ta ble carries the com m utators and the rheostats 
through which the light is regulated according to the 
effects to be produced. 

T h e  proj ectors are provided with iris diaphragms 
that permit of o btaining vanishing effects, and nigh t, 
auroral or t wilight ones. These projectors, eig'ht i n  
n u m ber, are double, thus permitting o f  t h e  prepara
tion of a vie w  and focu sing it while the spectators are 
l ooking at another. The change of pictures is not 
effected until everything is 
wel l regulated. 

Very accurate regulations 
of the carriages that support 
the projectors permit of per
fectly adj usting t h e  views 
and of bringing them to a 
foc n s  in order to obtain the 
continuity necessary for an 
illusion. The eight posi t ive 
photographic views that pro· 
duce a panorama 300 feet i n  
circ u m ference a n d  over 30 in 
height are, together, about 
seven feet in length and eight 
inches ill hei ght. 

The rays emanatin g  from 
each of these projecti on ap
paratus are such that they 
would overlap, did not a 
frame fixed to the lenses and 
carefully regulated once for 
all suppress those parts of 
the vie w s  that would e n 
croach one u pon a n o t h e r  
without s u c h  precaution. 

clouds, moon light effects, ships in motion, naval 
battles, etc. 

Upon combining this ap paratus with the Edison 
kinetoscope or the Lumiere kinematograph ,  it would 
be possible to im part life to a street by proj ecting 
upon it the passing of a procession, the m arch of a 

Fig. a.-PLATFORM FOR THE OPERATOR AND PRO
JECTION APPARATUS SUSPENDED IN THE CENTER 
OF THE HALL. 

Fig. 2.-THE PROJECTION APPARATUS. 

regiment, etc . It was in Augu st, 1894, t h at Mr. C h ase 
made his firt't experi ments at the C h i cago Fire Cyclo
rama. A panorami c  photograph 4 inches in h eight 
and 32 in length was proj ec ted cycloramically u pon a 
circular screen 156 fee t in circumference and 15 i n  
h eight. 

According to the Wes tern Electrician, from which 
most of these details are borro wed , this preliminary 
experiment, although crude and not carried out in 
adequate proportions, much surprised and in-
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terested those whose privilege it was to be present 
thereat. 

• • • • • 

• The Terrors of a First N i ght. 
The Cornhill Magazine gives the following- g'raphic 

account of the anxiety attendi ng th e introd u ction of 
a new play to a critical audience : 

T h ere i s  a passage outside our stage door, and there 
I go for a waik. It is perhaps fifty yards long', and up 
and down it I trudge l i k e  a convict taking exercise in 
a prison yard. The gallery door opens on to it, and 
higher u p  there is a slit for passing scenery through 
that looks down on to the stage. Some of thll scene 
shifters stand there looking in ; hot g'usts of air and 
the voices of the actors rise u p  throngh it. But from 
the front of the house absolute silence ; neither laugh
ter nor applause, nor any sign of existence what
ever. For an y sound that rises, so far as I can j udge 
at present, the th ird act might as w ell be played to 
empty bench es. Up a n d  down the passage I d ole f u l l y  
trudge, supported by o n e  of t h e  com pany w h o  feels 
for my misery and apprehension.  We talk gravely of 
everything but the pit'ee ; he tells me of h i s  early 
career and strug'gles, and I listen sympathet ically. I 
feel incl i n ed to tell h im something of mine, hut con 
elude t h at after all he is seeing someth i r  g' of them for 
h im self. Another joins us and observes sole m n l y ,  ,. I 
need scarcely tell you that your play depends entirely 
on its last act. " I am much indebted to his penetra
tion, I'm sure ; I re ply m ournfully that I know that 
very well. Most plays do. 

As the act draws to its close o n e  or two people slink 
out of the gal lery d oor. It's al l over, I feel ; let me !!,O 
home and go to oed-let me try and forget I e ver was 
mad enong'h t o  t h i n k  t h e  wretched thing was goin g  to 
be a success. B ut m y  good friend takes me k i n d l y  by 

the arm and says that the act is ending, and we 
had better go down on to the stage. Exactly 
like the c h ief and most incon sol able mourner at a 
funeral, I g'0 d o wn the stone stairs and sh uffle 
alon g  the slopi ng side of t h e  stage among people 
who make way for m e, and at whom I dare not 
look. I feel a h u ndred years old ,  a broken m an ,  
that I sh all never g e t  o ver i t .  I g o  to Illy old 
place at the wing, and find th ere the master car
Dfnter, who is smiling. Very strange, but even 
�s I go to my place I am at once conscious of t h e  
presence of the old grateful fluid sympat h y  a n d  
interest I felt s o  st rongly duri n g  the fir�t act. 
T here it is back again, making the footlights 
burn the brigh ter, vi vifying as with a g'as the 
whole scen e .  I k no w  instincti vely b y its presence 
that the last act is  all right -that i t  h as m ore 
than pulled us through, tho ugh at presen t  the 
applause has not begun. As th e curtain falls and 
is raised aga i n  and again, the master carpenter 
bends for�ard and l istens .  " Th at's all righ t, 
sir," he says confidently. "I've seen 80 many 
first nigh ts, and al ways know when the applause 
is gen uine. Th at's all right, sir;  you take m y  word 

for it." And so it seems, for th e com pany are all  called , 
and I am called. I h ave a vision as I bow of a h o use that 
seems all in w h i te standi n g  up and clapping. It looks 
to me someho w  li k e  Mar tin's picture of " T h e  Plains 
of. Hea ven," with all the long rows of angels. T h e  ap
plause continues when the curtain is finally l owered, 
and some one from the gallery calls " Spee-eech I" No 
olle respon d s  to the invitation, and we are free to go 
home to bed, with the happy consciousness of h aving 
all of us scored a success-author and actors and eVRn 

the master carpenter. As I 
go home across Trafal gar 
Square in t h e  clear still n ight 
I cannot help thinking of the 
m any pens scri bhling away 
at that moment in th e news
paper offices, nor can I k@ep 
myself from speculatin g, with 
a certai n sickening apprehen
siveness, as to w hat tloJey ltre 
all going to my. That is on e 
of t h e  many trials and terrors 
of th e theater-that your first 
nights are never over. There 
i s  the terror of the play itself  
-wheth er i t  is g'oing to suc
ceed or not w i th the audience ; 
then comes the fear of the 
morning paper�, and t h e n  the 
evening, and t h en the week
lies, each bri n g i l l g  its o wn 
particular load of aplJrehen
sion . 

... . ... 

When the i m movable pano
rama is well regulated, it is 
possible at will t o  an i l llate 
such or !O uch a part by pro
jectin g  u pon it ,  th roug' h  pro· 
cesses al ready applie,l under 
otber circumstances, moving Fig. I.-GENERAL VIEW OF THE CHASE ELECTRIC CYCLORAMA, 

DUlUNG 1894, 3, 315 patents  
relating to elpctri city were 
granted in G reat Britain, the 
United S tates. and Germany. 
Of these 1,130 were Bri t ish, 
being one-t wentieth of all 
British patents, 1, 704 wert' 
Ameriean, and 481 were Ger
man. 
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TAYLOR'S LIFEBOAT. tween th e Black Sea an d the Caspian, most of which baled out, and the wells are much larger, being- some-
The lifeboat shown in the i11 ustration is intended has been but,im perfectl y ex plored, while only a small ti mes of a su rface diameter of 24 inches. The yield of 

more especially in its constructioll and arrangemen ts fraction of the known h ighly productive territory has SOUle of these wells has been so enormous a!' to seem 
for storing provisions, water and clothing, to be car- been com mercially worked. During 1894 the wells almost incredible. From one well s n n k  in 1886 the 
ried for use in case a vessel has to be abandoned at I near Baku prod u ced 38, 000, 000 barrels of oi l,  the prO- I flow reached 2,750, 000 gallons a day before it was con-
sea.. It has been patented by W. trolled by the engineers, on t h e  
H .  Taylor, o f  Narragansett Pier, fifteenth day, and from the largest 
R. I.  The boa.t is divided for its well yet known, sunk in 1893, t h e  
entire length into t w o  parts b y  t h e  fl o w  for the first few days exceeded 
keel and centerboard box, the for- 4, 000, 000 gallons per day. 
mer of w h ich extends from the bot- The Ru ssian oil differs largel y 
tom of the boat up to the second from the A merican oil ,  the latter 
bottom or floor, the cen terboard produdng about twice as m u ch 
box extend ing fitill higher. By t h i s  kerosene o r  lam p oi l  a s  t h e  Rus-
di vision the boat, under the floor, sian, whIle the Russian oil in ordi· 
is con verted into two watertight nary lamps gives a smoky flame. 
compartments, which are filled with Th is, however, may be corrected 
airtight metallic tanks, all of wiJich, by lamps designed especially for 
except the tan ks at the ends, are its consu m ption, and afford ing a 
provided with caps screwing into more perfect supply of air to the 
collars in the floor of the boat. flame. The resid uum of the stills 
Th ese tan ks are adapted to be used is also well a d a pted as fuel. A l l  
for provisions, water, clothi ng, etc. , the oil prod uced in the Baku region 
and if  need be, on naval vessels, for foreign use h a s  now to be trans-
with ammunition . This boat may pnrted by rail to Batoum on the 
be launched in any shape, as she Black Sea, a distance of about 400 
quickly frees b e r s e l f  of water miles, and with railway facilities 
tb rough valves i n  the sides of the none of the best. 
centerboard box, and is therefore The relative capacity of the Rus-
self r i g h t i n  g and bali ng. The sian and American s u pply was 
ta.nks an!'wer also for the purpose touched upon in a recen t  1l 11mbpr 
of keeping the boat from sinking, of the London Engineering as fol-
if it should get stove. The center- TA YLOR'S LIFEBOAT. lows : 
board box is . strengthened by cast- " Now that th e adeq u acy of the 
ings b eld by bolts passed through the keel and by stay d uction in the saille year in tbe United States being Russian su pply, i n  face of an evi d ent falling off o f  
rods, while the m("tal cen terboard, w b i c h  is adapted to 50,000, 000 barrels. Besides t h i s  the prod uction from the American prod uction, h as been sh own, and t h e  
b e  read ily raised and lowered, h as vertical t,;lots to cor- other di stricts in Russia was considerabl e, the area o f  probabi lity that ere long w e  mu!!t still furt.her have 
respond with the cast.ings, lDaking the enti re construc" oil  territory bei ng officially estimated at 14, 000 sq uare to depend on Rusbia h as been indicated, it is of i lll 
tion very strong. T h e  boat h as been approved by the miles. There are also man y  evidences of oil and na- portance to consider what steps 8hould be taken by 
board of supervisors of steam vessels .  tural gas strata beneath t.he Caspian Sea, to the east th e Ru ssian prod ucers to render their oil  more rea d ily 

• , • I • of w hich th e territory i .. rich i n  ozokerite, or natu ral avai lable to lIsers i n  this  country. For use as fuel, 
BAKU AND ITS OIL WELLS. paraffin wax, which h as within recent years found an the Russian astatki-the resid u um from their sti l ls  

The accom panying engra\"in�, for which we are in- i m portant use as an insulator for electric wire8. after distil l ing off the ligh t naphtha, lamp oil, a n d  
debted t o  Globus, gi ves us a very g'oorl idea o f  s uch In t h e  o i l  districts of Russ i a  t h e  wells yield ing the l ubricat ing oils-is sufficiently w e l l  k n o w n  t o  i n s u re 
a fire as sometimes occurs in the naphtha spring reo most oil are all less than 800 fept deep, y ield i n g  oi l gen· its employm ent w h en suffiCiently cheap to replace 
gion near Baku. The dang-er of fire in this region erally in the form of a fountain or so that it m ay be coal , or in case� w h ere l i q u i d  fu�1 ('an be more readily 
is so great that every used. b u t  t h e  princi pal 
precaution is taken ; field Fes in tbe lam p 
smoking is prohibited, oi l .  anrl t h e  ouly means 
and the lamps used of insuring its Ilse is  
d u ri n g  night work are t h e  in troduction of 
carefull y  clo!>ed, b u t  in s u it able I a m p  f. suffi-
spite of all this there c lenUy ea�y to manage, 
is an occasional confla- and, above all .  suffi-
gration. Some t i m  e cientIy low in price to 
ago a fountain of napb· bri ng them witbi n  the 
tha shot up suddenly, reach of tbe masses. 
carrying with it lDany Such an innovation is  
stones, which destroyed by no m eans impos� i ble 
the electric lamps, and of realization. It. was 
in a minute tbe whole fu und possi ble i n  the 
col u mn of napbtha, ex· sixtIes, when American 
tending to the heavens, petroleum com lll enced 
had taken fire. No to displace the col zfI 
earthl y power can do anrl other oils w h ieh 
anything to stop such were previously in u se, 
a fire ; water would and wou l d probably he 
only give fresh power still more simple at t h e  
t o  the flames. A l l  day present ti me, when less 
the clouds of thick, prej udice h as to be 
black sm oke rose, cov- overcome. 
eri ng everyth ing in the " Th e  perfect organi ·  
neighborhood and mak- zation of the A m erican 
i ng It seem like night. prod ucers h as h i t h erto 
u ntil the fire bad de· h ad the effect of secur-
voured all tbat it  could ing to t h e m  the prin-
find to feed upon. The ci pal m ark ets of the 
wooden plan king over worl d. and it w o u l d  be 
t.he excavations is cov· d ifficult to organize a n -
ered with eart h and other trU!�t having a n y-
sand to prevent such thing l ike the wea l t h  
casualties. and power enj oyed by 

Ti le  crude naphtha is the Standard Oil COIll-
carried from the reser· pany of America. E ven 
\"oi rs, the largest of they, h owever, cannot 
which can hold 6,(}00,- control t h e  market in 
000 pood s (21 6, 000, 000 t h e  face of a constantly 
pounds), i n  pipes to the fal ling supply of the 
• .  Black C ity, " w h ere raw material, and a well 
we find a whole forest arranged attempt on 
of smoking chim neys. the part of t h e  Russians 
The b u i ldings, streets. could scarcely fai l  to 
tree�, men and a n i mals gh'e t h em a l argely i ri · 
are covered with soot creased outlet for th e i r  
a n d  smoke. T h e  work- enormous sup p l y. Even 
shops and refineries ex· the agreement w h i c h  
t e n rl  far along t h e  shore bas so often been re-
of the Caspian Sea. ported as about to lle 

T h e  oi l  fields of which signed between these 
B il k u has t h us far great ri val� wo uld  be 
been the principal cen- by no means a fa lse 
ter extend for a dis· step on the part of 
tance of 700 Illile� be· A FIRE AT THE NAPHTHA WELLS NEAR BAKU. eitber." 

© 1896 SCIENTIFIC AMERICAN, INC.



1 22 J titutifit �lUttitau. 
Trantlatlantie Passenger Trame. gers 40 � cent were carried by British -owned steam- Prof'. Herkorner's New A rt. 

With steerage rates of 35s. to 42s. for the passage ers and � per cent of the emigrants. - Engineering. On the afternoon of .Jan uary 28, at the rooms of the 
from this country to the States. and correspondingly - • • • • Fine Art Society, in London, Prof. Herkomer, R. A. , 
low rates for the second class cabin b erth s, one would The New Eallt River Bridge. gave a demonstration and explanation of his " New 
h ave expected a large accession to traffic in 1895. The Chief Engi neer L_  L.  Buck,  of the new East River Black_ and White Art, " says the E vening Post. Prof
official retu rns issued lately sho w  an improvement Brid ge Commission, has forwarded to the War Depart- Hukomer ;;poke as follows : 
on t h e  abnormally lo w total of the previous year ; but ment, at Washington, for approval t he preliminary The black and white art, which I now present to 
w hen com parison is made w ith normal year!', the total data of the proposed bridge, showing the clear height pain ter and public, is new from nearly all points of 
of 96, 558 cabin and 258, 560 steerage passengers is above mean tide and the encro ach ment of the piers view. It i� patented und er the defin itiou of " an im
found to be less in the one case by 25 per cent and upon the ri ver. On th e  Williamsburg side th e bridge provement in artistic printing surfaces," and n ot the 
i n  the oth e r  by 33 per cent. Five years ago there w ill land about two blocks above the present Broadway least part of the novelty l ies in the fact that this  
were 144, 178 cabin and 371, 593 steerage passengers, Ferry h ome, and on the New York side the approach " printing surface " is the res ult. of a peculiar treat
and in the follo wing year-when the C h i cago exhi- will be between Broome and Delancey Streets. Mr. ment of an artist's pai nted handi work. T hus, prob
bition was open-the num bers were still h igher, but Buck's report to the commissioners, which was ably for the first time, the painter has it in h i s  power 
sin ce then the totals have dropped, although, as we adopted on Jan u ary 29, favors a six track bridge, with to do black and white work, diffusi ble by th e printing 
h ave said ,  t h ere was in 1895 an i m provement of 4, 000 I two elevated tracks i ll the middle and two troll ey press, without o eparti ng from his  accustomed methods 
cabin an d 70, 000 steerage passengers on the figures of tracks on either sidp. The total width is to be 118 feet, of work, for I �ive h im " paint." to m anipulate with 
. 1894. We m ust, therefore, a�su me th at the ind uce · anrl to a ccom modate the road way and walks it will be the " brush." He has no new tech nicalities to aequire, 
ment of low rates h as heen counteracterl bv t h e  strin- necessary to place them over the railways instead of snch as are needed for the prod uction of various forms 
gen!'y of the immigration laws,  perh aps, �lso, by the au th e outside of the trusses, as originall y proposed. of engraving-te'ch nicali ties that h ave h i n derf>d many 
ess 'satisfactory views entertained as to labor pros- Mr_ B uck thinks this can be done without exceeding an artist from taking to " plate work." I will describe 

pects in  the i m mediate fut ure in th e State!'. Even a l i ve load of 10, 000 pounds per l inear foot, but he will the working of t h i s  new invention. 
two years' figures, however, cannot be taken as iml i- m ise this amount by 20 per cent to provide for future First, then, on the pol ished s urfacf> of a copper pla t e, 
cating an y trend,  and we m ust, th erefore, con fine our contin gencie!'. T h e  scheme contemplates a loop ter- which is coated with sil ver, the art ist paints his  pic
consid eration to the steamship workin g. Th e  red uc- minal at each end for the car l ines. ture with a th ick black pigment resembling pri n ter's 

ion i n  passengers is mostly from t h e Continent. for It is  suggested that th e park com mi�sioners and ink. In the prod uction of this pa illti n g  he u ses brush 
thp compani es w h o  h a ve experienced distinct d e- other i nterested parties be requested to . ,  co-operate es, leathers, stumps. dabbers, poin ted bits of wood , 
crea ses are chiefly th ose send ing s h i ps occasion ally in the removal of all b uildings for the len gth of the his fi nger tip, or an ything, in fact, th at wil l  enable 
from different ports. T h e  regular li ners have not suf- bridge approach es, for the purpose of making small him to get t h e desired effect_ So far, you will  note, it 
fered to the same extent. The wit hdra wal of the oc- parks of the land not occupied by t h ese approach es." is  a positive process, req uirin g, therefore, no reversion 
casional emigrant steamer is  shown by the fact that It is calc ulated, as regards the trolley l ines, to run of the subj ect on th e plate-an inesti ll!able boon to the 
only 792 tri ps were made to New York i n  1895, as com- the cars across the bridge singly or in train s  made up arti�t- A lthough the furt her development 01 th e pro
pared with 879 in 1894 and 975 in 1893_ T h u s  the num- of a motor car follo wed by t h ree or four trai lers. cess req uires that the ink sha1l remain wet, the art i s t  
ber of cabin passengers per steamer last year was 122, As soon a s  the general plans sent to the war office need i n  n o  w ay h urry h imself, a s  the ink I h ave invent
as again!!'t 105 and 125 in the t wo previous years, while  have been approved, the full working details of the ed for this meth od of w ork practically never dri eE<. 

he n u m ber of steerage passengers per ship was 326, as bridge will be prepared. B u t  I rat h er thin k the art i�t will  rely on rapi d i t y  of 
against 214 and 374. .. • •  , • work for success, as he wil l  find response to the touch 

'I'he reven ue per shi p  might h ave been almost the Preservation of the PaU.ades. so very perfect_ On examination of the painted plate, 
same as two years ago h ad not ' rate cutt i ng operated The most magnificent piece of natural scenery near it wi ll be seen that the i n k  is on the s u rfa ce in differ-

o the contrary. As to the relative positions of Liver- New York is the Palisades of t h e  H u dson Ri ver. For ent degrees of thiekuess. In this  variety of depth i n  
pool a n d  South ampton, the l atter h a s  increased its a distance of fourteen miles, t h e  ri ver i s  bord ered OIl th e  i n k  lies t h e  fi rst vital point o f  t h e  invention_ T h e  
total cabin passengers from 35, 203 in  1894 to 37,494 in its west ban k  by a wall o f  soli d  rock varying from artist need ' i n  n o  way t h i n k  of this necessary con-
1895, due solel y  to the gain of the Am erican Li ne_ Liv- 250 to 550 feet in  h eight, to which the name Palisades d ition ; it carnes w i thout conscious effort i ll the m ak
erpool h as p ractically remained station ary, t h e  cab i n  has long been applied. The cliffs rise from a narrow ing of h i s  tones and gradations. 
total of the Mersey sh i ps for 1895 bei ng 30, 649. Of �hore at t h e  river's edge, an d frum their sum mit the This printed surface, wit h  the ink still wet, or soft, 
course the Sout h a m pton steamers include t h e  few ground grad ually descends to the west ward toward I is now d ulrted over with a particu lar powd er-dusted 
cabi n  passengers from Bremen and Hamburg, Both the valley of the Hackensack. Th e  material of the thickly u ntil neither the black pa.int nor the brighter 
ports experienced a d ecrease on the figures of 1893, hu t  Palir,ades i s  traprock, used extensi vely for pav i ng aqd parts of the plate are visible. A knock on the back of 
the Li verpool recovery is less pronounced_ Time and road making, and th e rock i s  being thrown dowri in the plate will cause much of the s uperfluous powder 
again it has been pointed out that the new steamer great q uantities by blasti ng ;  is  sold for municipal and to fall off, but by no m eans enough . Therefore, a soft, 
has t.he preference, and this is  partly the reason w h y other uses_ A special cOlIlmission has been appoint- broad , camel hair brush has to be used to bru�h t h e  
t h e  American Li ne, with their n e w  St. Pau l  !l n d  St. ed t o  propose mEasures t o  prevent the destruction of s urface gently and i n  a l l  d irections, u n til  n o  more 
Louis. have increased t h eir total in greater proportion the great cliff�, and, as a result of their efforts, a bill powder comes off. As this powder contains both coarse 
than any other line, 2, 586 cabin and 3- 675 steerage pas- h a s  been presented in the House of Representatives an d fine parti cles. it will be found that it h as stuck to 
sengers having been carried in excess of the total of auth orizing the purchase by the Federal govern ment the various parts in the most d i scri m inat i ve way-th at 
1894. They corne within 2, 700 cabin pasRengers of the of ten thousand acres of land along the edge of the is, the coarser grain h as adhered to t h e  parts wh ere 
Cunard total, al t h o u g h  they have six tri ps less; and Palisades, and correspondiug bills h ave been passed the i n k  happened to be thick, and the finer where t h e  
again. i t  should be remem bered that fou r  Cunard b y th e legislatures o f  t h e  St ates of New York and ink was less, s u c h  a s  in the gray or ligh t tones_ T h e  
steam ers are engaged for three American liners, a great N e w  J er�ey, ceding th e j urisdiction over this ground im portance o f  this d iscri m ination can not be overesti
difference in respect of capital. Each l i n e, of course, to t h e  United States government. mated, as it affe!'ts 80 m aterial l y  the q uality of the 
m ust h ave a stan d-by steamer. T h e  Cu nard top th e I n  preserving the Palisades, the Federal govern m e n t  printing snrface. We have now, at th i s  stage, a paint
l i st again,  with the American next, and the White Star will  merel y perform anot h er act in its ch aracter of ed picture d usted with a powder w h ich gran ul ates the 
third ; ·but figures will be more readily consulted if  we preserver of objects of national interest, such as the painted touches i n  perfect proportion to their depth 
tabulate th e totals of the principal lines ; Yel lo wstone National Park, Gettysburg and other of tone, without,  however, in any way altering their 

Line. � .,; _S 
.,; � 05 � � � � " il 

� 0 .& 0 .& rn rn 
---------- --- -- --- --- --- ---

Cunard _ _  . . . •  _ . . . . . . . _ . . _ _ _ . 18.462 25,103 18,362 19,175 18,844 21,724 
American . . . • . • . . . . • • . • • • . .  14,a74 12,100 13,560 15,905 1 6,146 19,580 
White Star 13,327 28,876 11,520 20,898 11,805 30,725 
North Germai; Ll;'yd: _ _  : : : : 15,980 68,465 12,049 19,!l27 10,895 44,326 
Hamburg-American . . . •  . . . . 13,052 33_091 9,594 18.463 10,543 30,141 
French (Ha \Te) . _ _ _ _ _ _ _  . _ . _  10,205 16,559 7,490 9,589 7,587 16,469 
Anchor (Glasgow) . . . _ . . _ • _ . 8,510 11,546 5,703 6,437 6,604 10,011 
Red Slm (AntwerpL . .  _ _  . _ _ _  7,015 24,483 4,513 8_609 4,890 12,554 
Netherlands (Rotterdam) . _ .  6,033 27,381 3,3161 9,638 2,855 11,U6 
Allan State . _ _ . . .  _ _  . . .  _ _  . .  _ 3,459 10,298 2,322 2,009 2,509 3. 12 

-

The North German Lloyd, Hamburg- American, Cu
nard and Anchor Li nes all have steamers sailing from 
the Med iterranean, which, with oth er Continental 
l i nes" bring up the total of emigrants, but these n eed 
not be referred to. It is  interesti ng to note, furt h er, 
that th e  Cunard shi ps, on an average, took 336 cabin 
and 388 steerage, the total number of trips being 56_ 
The American Li o e  steamers made 50 voyages and 
took 323 cabin and 392 steerage passengers each tri p. 
This is 40 cabin passengers per voyage more than i n  
t h e  pre vious year. The White Star took 231 cabin 
a n d  602 steerage passengers. The latter com pany h as 
always had a large company of emigrants in their 
shi ps, as the table suggests_ The French steam ers 
made 54 voyages, taking 140 cab i n  and 305 steerage 
passengers per ship ; and the Ham burg-America n 93 
voyages, taking 113 cabin and 324 steerage passengers ; 
and the North German Lloyd 130 voyages, the aver
ages bein g 83 and 341 respect.ively _  But in the last 
t wo instances it should be stated that intermediate 
steamers are freq uently sent carryi ng" only em igran ts, 
so that w h ile the n umber of emigrants per ship com
pares favorably with British shi ps, the n u m ber of 
cabm passengers 18 necessarily less. Of cabm passen-

battle fields  of the civil war. T h e  region along the aut ographic character. B ut it canses the paint 
edge of the migh ty cliff!" can be made a park of sur- to cover new tech nical ground.  and is the first step
passing bea uty. At Niagara Falls th ere is a State ping stone to ward the COIl version of th e pai n ted su r
reservation on th� Am erican side and a correspond- face into a printing surface. I may m ention that the 
ingl y protected portion held b y  the Canad i an govern- ink used is composed of German black and a minera! 
m ent on the Canadian shores to protect the Falls from oil ,  and that the powder is composed of an inert and 
inj ury. an active ingredient-the one to give granu lat ion and 

As regard s practical availability of th e region, it is t h e  other conductibility. 
provided that it shall be open to the use of the State We now e n ter the third stage and take of this 
militias of Ne w York and of New J ersey_ granulated surface a " metallic mould , "  or, in oth er 

• • •  • words, -an electroty pe. Such is the conducti bil i t y  of 
Soapsuds o n  the Waves. this surface that (a1l t h ings being right) i ll ten min utes 

Some experiments have recently been ma, a blush of copper � preads over t h e  wh ole su rface whew. 
Railroad Gazette, which show that soapsud s s�bjected to the electric bath . This setties in an d re-
d uce a sea al most as well as oil. This was first tri on peats the most min ute creviees and i nterstiees_ The 
t h e  Scandia, an English steamer, in a storm on th At- electric curre n t  and q ualit y  of the bath for thi� par
lan tic. Having no great quan tity of oil, the rna, er tic ular work is a matter of  careful expo�iment. but 
dissolved a large quantity of soap in water, which as when once successful .  is abs<llutely certai n it its acti on _ 
discharged over the bow. The effect was nearly i n - The plate is left in t h e  bath u n til t h e  copper d€ pQFit 
stantaneous, the height of waves being so diminished is  as th ick as an ord in ary pri n t i n g  plate, which may 
that the vessel could be managed without difficul ty. mean an yth i ng from � i x  to ten days, a<.'cord i n g  to the 
Captai n Le Gall. of the French steamer Senegal, sail- thickne�s required. In tak i n g  the pl ate out of  the 
i n g  the A d riatic, was struck by a sq uall and used soap hath it  w ill be seen that th e deposit of copper has not 
and w ater with same result . He used three kilo- onl y gone over the edges of the original p late, but 
grammes of soap d issolved i n  70 liters of water. The that the new, deposited plate is thickest nearest the 
solution w h en dri pped over the bow made a quiet edges_ By fi ling th e  edges we are enabled to separate 
space abo u t  10 m eters wide, preventing the waves from th e d eposited from the original painted plate, and i n  
breaking over t h e  vessel. th e deposited plate we get an exact negative or mould 

• • • ' • of the painted an d powdered surfa ce, from w h ich,  by 
A CONTEMPORARY makes the state ment that the the ord i narv 1I1f�thods of copperplate prin ting, a per

greatest corporation on earth is the Lon d on and North - fect reprod �ction of the origi nal painting is obtained. 
western Railway Oom pany. of England. It  has a That is the process . 
capital of $595, 000,000 and a revenue of $6, 500 an hour ; • • • ' • 
has 2,300 eng-iues, and e m ploys 60. 000 men. Everything THE sum of $22, 500 h a s been subscribed toward de
is made by the compan y--bridges, engine!!', rails, car- fraying the expen se!" of th e m eeting of the Bri tish 
riages, wagons, and an innumerable lot of  other things ; Association at Toronto, Oanad a. in  1897. Ten th ou
even the coal scuttles and wooden li mbs for the in- l sand d ollars is con tributed by the Dominion govern
j ured of its staff. Repairs to the permanent way cost ment ; $7, 500 b y the Provincial government 8.nd $5,000 
$130,000 a month. by the city of Toronto. 
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AN EFFICIENT CAR FENDER. 

The il l ustration reprE'sents a fender designed to pick 
up, without dan ger to life or l imb, a person caught in 
t h e  path of a m ovin g car to which t h e  improvement 
has been app l ied . It bas been patented by C hal les 
A. L. Du Quebnay �address in care of Canal Bank), 
Ne w Orlean s, La. Two braced standards are at· 
tached to each end of the car, the u pper e u d  
of each stan dard having ears w i t h  vertical 
pin apertures ano its lower end h av ing a 
rod-receiving aperture. Th e  sid e  bars of an 
o pen frame are connected by pins to th e  
upper ends o f  th e stand ard s, and o n  t h e  
lower portions o f  the side bars are rigidly 
connected slee ves on wh ich are u pper and 
lower lugs, as shown in Fig. 3, the upper lugs 
being connected to the lower cross bar of 
the frame by braces. Pi voted at their front 
ends to the lo wer l ugs are longitud inal 
brace rods, wh ose rear en ds are t h readed 
an d adj ustabl e by means of sleeve-like nuts, 
as shown i n  Fig. 2, in the apertures in the 
lower ends of the �tan dards, and t h e  front 
end of the fen der frame may be raised or 
lowered in relation to the roadb ed by t h e  
adj ustme nt o f  th ese n uts. T h e  fender 
proper, covered with netti ng, is pivoted 
near t h e  lower ends of i ts side bars to th e  
l u g s  or ears near t he front e n d s  of t h e  side 
hars of the ot h er or su pport ing frame, spi ral 
springs hol d i n g  t h e  front end of the fender 
low down . The rear end of t h e  fender is 
hent to form a pillow or cushion when 
struck b y  th e  h ead and s hould ers of a per-
son fall i l lg u pon it, the fen d er then s w ing-
ing back u pon its  pivotal support, and stop exten
sions of the rear fe nder bar restin g upon cushioning 
springs on t h e  s i d e  bars of the s u pporting frame. 
Across the front end of t h e  fen der is a flexible strand 
of solid rou nd rubber, to pre vent inj u ry to the limbs 
of an y one struck thereby, th e  fen d e r  bein g tilted 
to horizon tal position as a bod y falls upon i t, thus 

raisi ng the  front end of t h e  fender h igh enough to 
prevent t h e  dragging of a person's feet. 

.. , . . . 
CURIOUS COLLAPSE OF A BAROMETER. 

The high est veloc ity of t h e  wind and the lowest 
barom eter on record in Ne w  York City, for t went,y-one 
years, both oecurred d uring th e great storm of T h urs
day, FE' bru ary 6. As record ed by M r. D u n n  at t h e  
local WeathE'r Bu reau station, t h e  w ind varied be
tween 64 and 72 mi l es per ho ur, and it rose at t imes as 
h igh as 80 m i les d ur
ing the fiercer gusts. 

T h e  p henomenal 
fall in barometric 
prc>ssure was made 

memorable in t h e  
office of the SCIEN

TIFIC A MERICAN by 
the col lapse of its 
self-recording baro
m eter-a fine i nst ru · 
ment, made by t h e  
Draper Man u factur
ing C ompany, of t his 
city.  Among the 
many cards taken 
f r o  m this instru
lIlent d uri n g  the n i n e  
y e a r s  t h at it  has 
done c o n t i n u 0 u s 
duty, there is only 
one wh ich shows any 
approac h to the read
ing of February 6. 
T he card for Febr u
ary 8 of the preced
ing year sh ows a 
read ing of 28"60; th e  
i nstrumen t  at t h e  
time of i t s  collapse 
on Th ursday, the 
6th in st. . recording 
28 '57. 

J' t itutif ic �.tritau. 
Dr. Draper, o f  the latter observatory, states t hat, 

considering the cyclon ic n ature of the storm, these 
read ings s h o w  a fairly close ap prox imat ion. Local in
fl uences and t h e  vertical oscil l ations of the harometer 
in a storm of t h i s  i ntensity prod uce variations bet ween 
the read ings of different instruments in any one city. 
T wo barometers placed one on the windward ano. one 

.z 

DU QUESNAY'S CAR FENDER. 

on the lee ward sid e of a large b uilding wo uld vary in 
read ings , for the reason that on th e  w i n d ward side 
there would b e  an increase of pressure re!'<ul ti ng from 
the banki n g u p  of the atmosphere by the resistance of 
the b uild i ng. and there wonld be a decrease of pres
sure on the l ee ward side resulti ng from the par tial 
vacuum caused by suction. 

We present a c u t sh o wi n g the gen eral features of 
the barometer in ou r office and t h e  ca usE'S w h i c h  led 
to its coll apse. It consists of a glass tu be about three 
feet in length, w hich is rigid l y fixed in a vertical posi · 
tion and is prov ided w i t h  an en larged recE'iver at its 
upper end . T h i s  tube is filled wi th mercury, and its 
lo wer end, w h ich i s  open .  d i ps i n to a t ube or reservoi r  
con taining the sallie m etal . T h i s  reservoi r i s  suspen ded 
on t w o  spiral steel springs and has frE'edom of vertical 

,motion . W h en th e  press u re of the atmosphere di -

« 
-

1 23 
tube ; and the former will rise proportionately. The 
fluct uations are marked on a chart b y  an ink pencil 
attached to the reservoir. The normal h eight of the 
mercury in the tube and reservoir i s  � hown b y  d otted 
l ines A, A'. I n  the storm of the 6th inst. the outflow 
of  mer()ury was so great that the top of the reservo ir 
was carried below the bottom of t he fixed t ube, a!' 

a 

sho w n  in the ,accompanying cut. At the 
momen t when the contact between the tube 
and reservoir was broken there was a rush 
of air to fill the vacu u m i n  the upper bulb 
of th e  tube, and thIs was so great that a 
portion of the m erc u ry was thrown violent
ly against the top of the tube, break ing it 
com pletely off, and lettin g  th e mercury 
drain out of the tube. A si m ilar accident 
happened to the barometer at th e New 
York Herald office in thi s  ci ty, except t h at 
the great fi neness of t h e  t u be in t h is case 
prevented a rush of air and mercu ry suffi
ciently powerful to fracture the upper bul b. 

The range of th ese' very fine inst l'llm ents 
was based upon 30 years' rea.d ings, and it was 
reason ably supposed to cover any possible 
vari ations from the normal barom eter of 
29 '96 for th is locality. 

.. I .  � .  
Ho'W Harness M a k e rs W O l'k Leather. 
" Place your leather in c lean water u n t i l  

it is  d ampened t wo-th i rds the w a y  through , "  
says Harness. " Then take a piece o f  b u rlap 
and wet it. Wrap the stock in this for six 
hours, or over night, This process does n ot 
soak the leat h er with water, hut sim ply p uts 
it in a mellow condition, from wh ich it will re

tain the crease and fi n ish . When taking your leat hel" 
from the cloth in which it i s  wrapped, take only t h a t  
w h i ch you can work before i t  will dry o n to Y o u  w ill 
t h en take off th e top edges (if they are to be ta ken off), 
th en c rease your stoc k and take off the bottom ed ges. 
After t h i s  is done lav the stock out on a bench to d l· Y .  
After it  is  t horo u gh

'
ly d ry. ap ply a wea k solution of 

sal sod a (onl y  strong eno ugh to cut the grease) .  T h i s  
m a y  b e  done with a sponge.  Apply th e b l acki n g with 
a s tiff bru�h, rubbing it well. After i t  has remai ned 
i n  th is state for ten m i nutes, you will g i ve the flesh a 
coat of tallo w (ru bbed i n  well w i t h  th e  hand) .  After 
it  h as remained in  th is state over n i g h t, you wil l  t h en 
take a gla�s slicker and go over each strap w i t h  t h e  
fl e s h  side u p. A fter th i s  i s  done, take a coarse pie!'e o f  
cloth a n d  w i pe u ntil clear o f  grease. Leather prepa red 
and fin ished in this mannf'r w ill stand the test of w ater 
and contin ual usage, and sti l l  retai n th e crease and 
finish. There should be great caution used in ap rly
ing soda, as it i s  n ot a good th in g for leathf'r, to say 
the least. In making a cu stom job I wou ld recom-
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mend glass for clean 
ing t h e  flesh of lea
th er . Leath er to be 

used for folds sh ould 
b e  tak e n  d o w n  to 
the desi red th iekness 
while the leather is 

dry, as you will be 
less liable to spoi l 
th em w h i le drawin g 
th em through t h e  
spl itting machine. 
No s t rap should ever 
be creased while it  is  
dry, for leather that 
is creased while dry 

will not have a c rease 
on it after it has been 
u sed for a s h 0 I' t 
time. " 

• • •  
Humidity I n  D'Well

l o gs. 
It being granted 

t h a t  h um idity in 
d w e l l i n g s  is the 
cause of many dis
eases, the fol lowing 

simple m ethod of 
testing, w h ich h as 
been suggested by 
the Lyon Med ieal, is 
interesting. It d i
rects t h at doors a n d  
windows o f  the room 
must be closed to 
prevent the entrance 
of exterior air and 

The lo west record 
at t h e  Central Park 
Observatory for the 
paRt thirty years is 
28 '42, which was ta
ken at 9 P. M. on 
F e b I' u a r y 5, 1876. 
T he occurrence of 
these lowest barome
ters on ahnost iden
tical dates, viz. , t h e  
5th ,  6th a n d  8t h of 

SCIENTIFIC AMERICAN SELF-REGISTERING BAROMETER BROKEN BY ATMOSPHERIC DEPRESSION ON FEB. 6, 1896. 
that a piece of fresh 

q uicklime should be 

February, i s  note worth y. T h e  reading, as taken by 
Mr. Dunn at the down-town observatory, was 28 '80 ; 
at the Draper Manufacturing Com pan y's office, 152 
Front Street. 28' 66 ; at the SCIENTIFIC AMERICAN 

Company's office, 28'57 ; at the New York Herald 
office, 28 '55; and at the Central Park Observatory. 28 '60. 

minish E's, It portion of the mercury flows out of th e  
tube i nto thE' reservoi r, a n d  this, becoming heavier b y  
th at am oun t, stretch es t h e  springs a n d  falls a propor
tion ate d istance . 

An increase in atm ospheric pressure will force a cer
tain amount of mercury out of the reservoir into the 

lE'ft in the room for 
twenty-four h ours. It claims that in an ordinary 
room, i f  th ree-quarters of an oun ee of water is ab 
sorbed by t h e  li me, the room may be con sidered un
h ealthy.  The amount absorbed is deter m i n ed ,  of 
course, by weigh i ng the lime. Our authority, unfor
tunately, fails to state the size of the room. 
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1 24 � tieutifit �meritlu. 
RECENTLY PATENTED INVENTIONS. 

Engineerin=. 

! line, this wire being designed to be bnmed ont with too 
great cnrrent, and the invention provides means for easi
ly inserting and removing the fuse block and an auto-

REFINING ZINC. - George M. Holstein matic device for grounding the excessive current, the im
and John D. James, Pulaski City, Va. A process of and provement embracing two Blotted binding posts in the 
apparatns for refining zinc spelter and separating there- slots of which are spring-clamping devices, a fusible wire 
from the lead, patented by these inventors, is based on connecting the posts. 
the specific gravity, the melting points, and the volatiliz- ELECTRIC RAILW AY.-Augost Casazza, �:;:a�:s��� ��':o�7:' m;��s

f:.:��:,;;,::::;:e�:���:Ci� Hoboken, N. J. This invention is for a conduit line road 

be so rel!ulated as to keep the retorts as nearly as possible 
in which the line wire is made np of a series of in

at the temperature at which zinc volatilizes, lead requir-
dependent insnlated sections, an automatic switch bring

ing a slightly greater heat to volatilize, and the lead ing the several line sections in and out of the circuit as 
in melting collecting at the lower part of the retort, the car passes along the track, so that the line wire is prac
this. part of the retort being exposed to the air, which tically dead and harmless. The switches are operated 

chills the metal and diminishes ebullition. The volatil- by an independent local circuit, preferably enen;zed by 

ized zinc passes over a bridge into a condenser. a storage battery on the car, so that they \lIay be worked 
without reference to the line circuit, the entire system 

ZINC RE�'INING FURNACE.-George M. being designed to be certain of operation, durable, and 
Holstein, Pulaski City, Va. For better carrying out the little likely to get out of repair. 
above process this invention provides a furnace designed SIGNALING A.ND SWITCHING. -John D. to save fnel, the front ends of the retorts being made 
lower tban their back ends, to cause the lead to fiow to 
the front, where tbere is an externally exposed dam, the 
molten metal 1I0wing out only tbroUl,h a tap hole, and 
the condensers being arranged to open only in the top 
part of tbe front ends of tbe retort. All the operations 
are conducted from tbe front, and the lead may be drawn 
off from time to time without stopping thefurnace. Zinc 
dro�, galvanizers' wastc� or other forms of zinc or zinc 
trimmings may be treated in the furnace. 

Rail ,vay A p p liances. 

Taylor, Chillicothe, Ohio. This is in part an improve
ment upon a former patented invention of the san: e in . 
ventor, providing improved mechanism for operating the 
rail switch, arranging tbe circuits so that an accidental 
crOBB will not lead the current to a switch or signal where 
it is not wanted, providing for reversing the switch-ope
rating motor to avert the posSIbility of failure of arrest of 
its operation at the right point, and redncing the number 
of wires to operate a switch and signal plant. 

Mechanical. 

PAPER MAKING MACHINERY. -A l fred CAR FENDER. -Jo h n  F. Girtl er, Brook
lyn, N. Y. In this device a main frame, which may be 

H. Smith, Wilmington, Del. This invention proVIdes an 

readIly applied to and removed from the dashboard, sup-
improved guide for the felts and wires of paper-making 

ports a swinging platform adapted to rock forward and 
machines, comprising reciprocally balanced rollers adja

rearward, a spring-pressed guard beIng normally locked 
cent to the guide roller and connected with its slidmg 

in place by the platform. When a person is struck by bearing, the auxiliary rollers receiving the sides of the 

the moving car, and falls back upon the platform, a guard 
felt or wire, so that on the obliqne travel of the latter 

frame is swung lip by springs, to prevent the person fall-
Clther roller is overbalanced, and the bearing is shifted to 

ing out of the fender. ' The entire fender may be readily 
change the position of the guide roller to correct the 

swung up into folded position. movement of the traveling wire or felt. The improve-
ment affords a very sensitive apparatus to correct the 

CAR FENDER AND B RAKE.- George tendency of the felt or wire to run to one side. 
W. Beard, Baltimore, Md. This fender is located e�tirel

.
y DISTRIBUTING GEAR. - Jam es T. F. beneath the car platform, the front edge of wblch IS 

cushioned by a hollow elastic tube, and the fender has a I Conti, Pari., France. For �ontrollin� the supply of 

front or tripping frame, which, on coming into contact steam, co�pre"sed air, etc., III o�rat�ng accessory ap

with an obstruction in the path of a moving car, adjusts �ratus �ll�lUltan�ously w
.
lth the a�t\(>D m the motor cyl

the fender in position to catch and retain a person �nde�, thIS Illve.rrtlOn provlde� a sen�s of valves arranged 

caught. Tbe fender is also pivoted to a vertical ly moy- III clrc�lar senes ��d proVIded WIth segm�nts, a lever 

able frame provided with brake shoes, the fender and �ecbamsm compns�ng a segmental arm bemg movable 

brake being automatically lowered by tbe action of the 
mto engagement WIth 

.
the se�eral valve segments, and 

tripping frame, although they may be lowered at will by 
there being means for Impart�Jlg a rotary mov�ment to 

pressure upon a treadle on the car platform. the arm, and a stop to prevent Its complete rotation. 

CAR DOoR. -Joh n J. Mulligan, Vicks- ELEVATOR POWER. 
�HE

.
EL: - �eorge 

burg, Miss. This invention provides a light and water S. Fouts, San Jose, Cal. Thl� mve?tion IS an nnprove

proof freight car door preferably made of metal which ment on a former patented mvention of tbe same in

may be conveniently slid over the door opening t� closed ventor, and comprises a revolving drive wheel polley 

position, the door being guided and having only a sliding having movable clamping sections o�rated by cam sur

movement, while it is provided with a lock and automat- faces normally held from turning w�th the wheel, the 

ically locks itself when closed. ca� surfar.es bemg capable of a partial rev?lution, and 
bemg adapted to be set to release the clampmg sections 

CAR WINDOW VENTIf, A TOR.-C harles at diJl'erent portions of the circumference of th� pulley. 
wnitlow, Washington, D. C. Tbis is a device which may 
be readily applied to or removed from either end of a 
window, and so adjusted as to admit air in any desired 
quantity, the inco1lllng air being protected by external 
boods. The device may be compactly stored when not 
in use, and has independently adjustable ventilating sec
tions so guarded as to avoid excessive draue;ht upon the 
rear section of the ventilator. 

RAILWAY FROG_ - Ed ward N. Grig
ware, Cllseville, Mich. This invention relates to devices 
for shifting or setting the frog similarly to the tongue of 
the switch, that the joint between the main line rails and 
siding may be closed as completely as possible. Pivoted 
to a base plate attachable to the rails is a frog haying its 
opposite ends adjacent to the rails, sbeet metal stops 
with bent up central portions being secured to the base 
plate on opposite sides of tbe frog. The device is simple 
and inexpensive, and the parts are not liable to become 
deranged or broken by hard nsage. 

AKrl cultural. 

CULTIVATOR.--Harm H. Franzen and 
Rudolph Haschemeyer, Golden, Ill. 'rhis is a machine 
which. in addition to the beam and cultivator blades, 
has an auxiliary coltivator rotatably mounted and driven 
by contact with the ground, being attAched to the beam 
in a manner to pass between the hills. The ordinary 
cultivating blades operate in the usual manner as the 
machine advances, cnltivating the ground at each side of 
a row of hills, while the other or weeding coltivator cul
tivates the ground crosswise adjacent to each plant to 
eradicate all weeds, it being designed to cultivate a :field 
at one passage of the machine. 

T R A N SP L A N T E R. -Jose ph S. Ober, 
Ridgeley, Md. This is a pneumatic device, in which a 
transplanting cylindrical shell, with sharpened lower 
edge, adapted to be forced down around and over the 
plant, is connected with and forms a part of an air pump, 
the pulling up of the piston of which forms a partial 
vacuum to assist in withdrawing the plant. from the 
earth, while the forcing down of the piston compresses 
the air and tends to force the plant from the shell with
ont injury to its foliage. 

or pen for marking bOxes or packages, the cap at 
one end of the tube holding the marking :fluid having 
a drawn-in flange within which fits an outwardly project
ing ball, against which bears a spring-actuated presser. 
An annular pad held by the preBBer prevents the too free 
passage of the marking fluid to the sphere, whIch forms 
the marking device, and yet permits the pressure upon 
the sphere to regulate the amount of marking fiuid sup
plied. 

ALBUM. - Felix Reifschneider, Brook
lyn, N. Y. This invention relates especially to photo
graph albums which have removable leaves, and pro
Yides for the leaves lying fiat when the album is opened. 
Inexpensive and dnrable devices are also provided for 
removably securing the leaves In the binding, whereby 
one or more of the leaves, or all of them, may be readily 
placed in positton in the album or removed therefrom. 

PERFUMING DEVICE. - Frederick G.  
Fisher, Battle Creek, Mich_ For perfuming and scent
ing the air of rooms, this invention provides a simple 
and inexpensive mechanism for utIlizing the perfume in 
the most economical manner, the perfume being held in 
a pivotally mounted receptacle from which it is dis
charged in a continuous and regulated manner, accord· 
ing to the adjustment, by a specially arranll:ed clock me
chanism. The perfuming device may be constructed as 
a separate instrument, but is preferably embodied in a 
time piece. 

BINDING FOR BOOKS.-Carl A .  Evertz, 
Brooklyn, N. Y. This is a binding especially designed 
for employment upon heavy sheets or leaves, such iii! 
the thickened leaVe!! of sample books, albums, scrap 
books, etc., the leaves being provided at the bound edge 
with a reinforce or hinge strip of cloth or similar ma
terial, and the reinforce being attached to the next ad
jacent leaf or sheet, to dispense with the sewing or 
kerfing. 

BALE TIE FAS'rENER. - Edm und A. 
Jablonsky, Brooklyn, N. Y. Tne bale tie bands or 
hoops, according to tbis improvement, are connected by 
end loops with hooks adapted to be hooked one upon 
the other, the hooks having at their hook ends laterally 
projecting lugs adapted for engagement by the prongs of 
an unfastening lever, whereby a bale may be con
veniently opened without cutting or destroying the tie 
fastener_ 

COVERING FOR RUNWAYS, ETC. --Frank 
J_ Lennon, New York City. In tbe runways of stables, 
by which horses pass from one floor to another, and 
for other similar uses, this invention provides a fioor 
covering designed to afford a secure foothold and pre
vent slipping. It is formed of narrow elastic strips of 
rubber or similar material, put on in tubular or looped 
form, and with their edges overlapping, thns protecting 
th .. fastening devices by which the strips are held in 
place. 

S C R E E N. - George D. Henry, West 
Grove, Iowa. This screen contains a removable panel 
constituting a fly trap, while not interfering with the ex
ternal appearance of tbis section of the screen, the trap 
also having a bait holder which will , be Inaccessible to 
the flies and a concentrating chamber into which most of 
the fiies will find their way, provision being made for 
readily emptying the trap of the fiies canght. 

FOLDING COT.-Ed win F_ Tilley, New 
York City . .  This is  a cot which � y  be easily folded 
into compact form, to take up the least po88ible space. 
It consists of a mattress frame to which end posts are 
connected by links, the frame having extended angle 
irons formed with notches in each portion to receive two 
parts of the respective posts, the dnal connection afford
ing a more secure and rigid smtctiJre. 

BRooM. -James Bowell, Port Arth ur, 
Canada. As & new article of manufacture, this inventor 
provides a broom of broom corn and a fabric web, the 
latter extending lengthwise and from side to side about 
centrally of the broom, and being held in such position 
by the binding wires or threads. 'rhe broom is thus de
signed to sweep tbe :finest dnst, and the fabric forms a 
backing for the layer of broom com at either side, the 
efilciency and wear of the broom being thns greatly In
creased. 

WINDOW SASH. - Ch arles C. Miller, 
Brooklyn, N. Y. To prevent rattling of _the sash in its 
casing, on account of atmospheric changes, this inventor 
provides a yielding attachment for the side rails, and to 
which tbe weight cord is attached. It comprises a metal 

FISH PLATE LOcK.-Al bert E- TreIi
tOIVsky, St.  John, Canada. This is an improvement 
whereby one of a pair of fish plates is provided with 
lengthwise keyhole slots to receIve tbe bolts that attach 
it to the rails, being locked in place when engaged by the 
bolts by a remoyable device_ The locking device con
sists of a curved spring having a portion which engages 
the bolts and another portion which engages the wall of 
the slot. a prong or finger of the spring entering the slot 
and engaging the slidable splice.  

Miscellaneo us. boxing adapted to slide In the casing and a metal shell 

Electrical. 

T E L E P H O N E  SYSTEM. -Wallace A.  
Houts, Parker, South Dakota. A call box i s  provided 
with a revoluble wheel and a revoluble indicator, accord 
iug to this improvement, a spring having its ends secured 
to the wheel and the indicator being wound up by the 
rotation .of the indicator relatively to tbe wheel, tbe wbeel 
operating a circuit-breaking mechanism. The improve
ment is desigued to diminhn the employes of a central 
ofilce, and provide a simple and efilcient call box and au
tomatic switch, whereby any call box may be operated to 
work the switch and conneet one telephone with any 
other of the series in the system. 

BATTERY. -Ch arles J. Hirl i mann, Fort 
Lee, N. J. The jar of this battery has interior fianges, 
and the zinc element extends around the interior of tbe 
jar. while the carbon element ·comprises two cup por
tions having perforated walls, there being a fiange on the 
upper portion of the carbon element adapted to rest on the 
lIanges in the jar, and tlJere being two ears on the carbon 
element to which line wires may be connected . The carbon 
clement presents a large surface to the action of the ex
citing medium, presenting practically a two-cell battery 
in one jar no larger than the ordinary single cell jar. 

FUSE H OLDER AND LIGHTNING AR
REsTER.-Harry A. Lewis, Norristown. Pa. Tbis is an 
improvement in devices for automatically cutting out the 
line of an electric circuit when the current is excessively 
increased. A fusible wire is made to form part of the 

BICYCLE AIR PUMP. -Wi ll is  H_ Os- secured to the side rail of the sash. while springs secured 

trander, Boston, Mass. This is a pump which cannot be to a reinforce strip In the shell bear against tbe inner 

detached from the bicycle, its barrel being formed of one surface of the boxing. The shell and boxing are so 
connected that the sash may be readily removed when of the tubular brace bars of the frame, wbile the piston desired. 

. 
rod is guided at its npper end in a branch of a hollow 
saddle post, the operating handle bejng arranged to lie FOLDING BABY CARRIAG }i�. -George 
normally below the saddle. An elastic tube, normally Mayer, New York City. This carriage is designed to 
held along the brace bar, is connected with the dischargs fold both longitndinally and laterally, and to be of more 
end of the pump, and has at its onter etid a nipple simple construction and more easily operated than baby 
adapted to be inserted in the air valve of the tire. carriages heretofore made. The axles are formed of 

STREET CLEANING MACHINE. __ Clin ton jointed sections, and a coupling extending from one 

Beckwitb, Herkimer, N. Y. This is a machine to be . axle to the other is capable of folding laterally with the 

operated by power for simoltaneously sprinkling the body portion of the vehicle, the end portions of the 

street, taking np and removing the dirt. disinfecting it, body being also jointed and mounted to swing forwardly 

and discharging it at intervals_ The machine has an in- and rearwardly. 

clined elevator or carrier trunk or casing whose lower 
end has a rearwardly diverging month into which is dis
charged an air blast and aqueous spray through a wide 
spreading nozzle impinging against the road bed. the 
same blast also blowing a disinfectant into the trash. 
The air blast may be used either with the water spray 
and di.iufectant Of alone. 

TURPENTL. >,_ HACK - Ed ward Blount" 
Quitman, Ga.  'Phis is a tool of scoop-like shape with 
curved cutting edges for making the requisite cuts In 
trees, and the toOl is formed, according to this improve
ment, with a shank which permits its ready attachment 
to and removal from the handle. The hack is thus made 
reversible, so that one edge can be used after the other, 
and less frequent sharpening will be required. 

BAI,L FOUNTAIN PEN_-Sirus E. Koch
endarfer, Hollidaysburg, Pa. This i s  a tubular marker 

WASHBOARD HOLDE R. -James A. W. 
Sears. Escan'll'a, Mich. This holder has telescopic sec 
tions adapted for adjustment upon each other for any 
width of washboard, there being at tbe end of each sec
tion damping devices for fitting the holder upon the 
washboard and attaching it to a tub of any diameter, in 
such manner that the washboard may be conveniently 
swnng into and out of the tub as desired. 

PUZZLE.-Stephen A .  Bartlett .  Dp IlJ ar
est, N. J. This puzzle is desigued to imitate " Uhickens 
in the Garden," and comprises a suitable base on whicb 
is a circular c!\Bing in which is arranged a series of 
channels around a goal, a pen, and gates swinging open 
in one airection controlling the ends of the channels. 
The balls are made to travel in the various channels by 
tilting the base, and considerable skill is called for to 
thus 8B8emble the balls at the goal. 

Designs. 

PAPER CUTTER.-James Slater, New 
York City. This design is for a paper cutter shaped to 
simnlate the heel, instep, and pointed sole of a slipper, 
with a high and smaIl heel and highly ruched instep. 

BRUSH CORE. -Henry M. Livor, New 
York City. This desigu has a cylindrical core, with a 
helical groove in Its cylindrical surface, the groove hav
ing at intervals widened and deepened portions. 

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

NEW BOOKS AND PUBLICATIONS. 
LA MEC ANIQUE GENERALE AMERICAINE. 

By Gustave Rich ard. Paris : J_ B. 
Bailliere et Fils. 1896. Pp_ 630. 
4to. 1441 i l lustrations. Price $2. 40. 

This work has special reference to the machinery and 
industry represented at the Columbian Exposition of 
1893. The illustrations are very largely obtained from 
trade catalogues. It will without doubt serve a useful 
purpose in giving French manufacturers a better idea of 
our machinery and manufactures. 

H ow TO SHOOT A REVOLVER. A sim ple 
and ea!lY met hod of becoming an ex
pert revolver shot. B v  Major Wil 
liam Preble Hall ,  U-. S. A. Wash 
ington : The Army and Navy Regis
ter. 1895. Price 50 cents_ 

The author has a well deserved repntation as one of 
the best revolver shots in the United 8tates, having won 
six of the medals the government awards e"ch year 
to the best revolver and carbine shots in the cavalry. 
This little pamphlet is certainly deserving of a la1'/!e cir
culation, for it has been proved repeatedly that the aver· 
age soldier and policeman, the police espeCIally, are ex
tremely bad shots with a revolver. 

TRANSACTIONS OF THE AMERICAN SO
CIETY O�' MECHANICAL ENGINEERS. 
Vol. XVI; New York : P ublished by 
the Soeiety_ 1895. Pp. 1209. 8vo. 
326 i l l ustrations, portrait. 

This portly volume gives, in addition to the proceed
ings of the various meetings of the society, a series of 
most valuable papers, which are freely illustrated, read by 
membere< of the society. Among these papers are articles 
on improved forms of steam separators, centrifugal gov
ernor, drawinll: ofilce

· 
appliances, some tests of the 

strength of .pruce columns, stresses in the rims of pulleys 
and fiy wheels, rail pressures of locomotive guiding 
wheels, rustless coatings for iron and steel, the tbeory of 
the moment of inertia, the development of electric tram
ways, a portable disinfecting plant, a new shaft governor, 
new forms of friction brakes, pipe covering tests, efil
ciency of boilers, etc_ 

SHOP KINKS AND MACHINE SHOP eHA T. 
A series of over five h undred practi
cal paragraphs in fam ilial' language, 
sh owing special ways of doing work 
better, more ch eapl y and more ra
pidly than usual. By Robert Grim
shaw. M. R ,  etc. Ne w York : Nor
man W. Henley & Company. 1896. 
Pp. 393. With 222 en gravings . Price 
$2. 50. 

This work, by the well known and popnlar author, 
Robert Grimshaw, is one of those that seems to possess 
the capability of taking the ordinary workman, to a cer
tain eXtent, out of himself, and of causing him to leave 
the grooves of conservatism and to originate his own 
methods. Tbe book, in otber words, is of the sug
gestive order. In its well printed pagss we find described 
any number of excellent methods and hints for the ma
chinist presented in the lively style which has become 
identified witb the author_ Many illustrations are given 
and each hint consists of a paragraph with full type head
ings, so tbat anything can be readily found. Bnt one por
tion of the work which we must commend especially is 
the index, to which some thirteen closely printed pages 
are given, making a most complete reference table for 
the somewhat varied matter contained in the book_ 'l'he 
illustrations, of which there are 222, are fresh and new, 
and excellent examples of the illustrator's art: As an 
excellent example of the autbor's style, his dash and the 
personal element strongly presented, we refer to the con
c1nding section under the heading . .  Emergencies." But 
it is not fair to note only a single section ; everywhere 
thronghout the book will be found excellent suggestions 
put in the same ·practical and graphic style. Correct 
treatment of files, a new st} Ie of center gage, illustrated. 
the evils of the set screw, good and bad types of boiler 
calking tools, straightening bent taps, are samples of 
the matter treated. The book will meet with apprecia
tion from all Interested in mechanics. 

BICYCLE REPAIRING. A man ual com
pi led from arti cles i n  t h e  Iron Age. 
By S. D. V_ B urr. New York : Davi d  
Wil liam� . 1896. P p .  166. Price $1 . 

This excellent and fully illustrated work is peculiarly 
timely. It describes various repairs which have to be 
executed on hicycles, incidentally, of course, touching 
largely npon the construction of the modem cycle. The 
author's well known standing fIB an engineer and writer 
has been supplemented in the production of this work 
by suggestions and information from manufacturers of 
bicycles. With a view to future editions, an invitation i8 
extended to all who are interested in the subject to send 
in further information and suggestions. It must not be 
supposed that the work is intended only 'for bicycle re
pairers ; it will be of considerable interest and value to 
the owners of bicycles. enabling them to execute tbeir 
own repairs or possibly to intelligently supervise their 
execution by others. The intelligent cyclist wants to 
know his wbeel, and wants to feel that he can recognize 
its needs in case of accident or of adjustment. This 
book in popular style will put him in possession of pre
cisely the points he requires, and will belp bim to know 
wbether repairs have been executed properly and wh at 
is a reasonable charge for the same. 
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Bicycles. electrlc lamp holder for. E. D. Rockwell 5.'14.41>9 1 Gas. process of and apparatus for making. W. F. 
�a�ia��;'h';,��t��gr�:�t H. Llebrelch . . . . . . . .  5.'\4.625 Gas��o:p':,':u:aiii. lor 'coiisumiiig 'w0i8ie: ' 'F: ' Niiv;;� 5.'\4.236 
Boats. antlcapsizin� and lite-savIng appliance for I(old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.293 

Tho cho.�'I< for ins..-tion UfI<itf" til .. Mad .. One Doaa� 4 t."" BOlr!'.!�g: :r.·T��fml��.I���: : : : : : : : : : : : : : :  : : : : : : : :  : : '. : �:� g:�:����: l�� �::s�e�.����,�� .. . . . . . . . . . . . . . . . . . . . . .  5.'\4.4M 
for eacn lIutr[ion : about ei9h.t worda to a iine. ..d.d'Vt)1'. Bol lers. prevent!n� Bcale in steam. B. McCabe . .  554.530 Grain binder band securing mechanism, L. J. 
t""""'tI must b< rectiv.a 4t 1JUbtOc4tion offict as ... �jll as Bolt. See Sell-locking bolt. . �'ellay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55i,588 
Thur.aav morning [0 4_�i" tilt foUowi1tJ} wttn'. ""'t. ��m:; ,r.·X: J�i�

O
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Marine Iron �O,·kB. Chicago. Catalogue free. 
• , C. S." metal polish . lndlsoapulis. Samples free. 

Bottle stopper. C. H. Davis . . . . . .. . . . . . . . . . . . . . . . . . . . .  5.'\4,38\1 1 Grave IIl1er. W. T. Allen. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.356 
Bowling alleys. hall runway for. W H. Wiggins . .  5.'\4.611 Urlndlng machine. J. Coyne . . . . . . . . . . . . . . . . . . . . . . .  5.'\4,(8() 
Box. See Cigar box. Dlstrlbutmg box. Urounds. metbod of and means for detecting. J. 
Bracelet. J. �'orshelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.f17 F. Kellb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.275 
:��,!:.

n\';:'e"�����l: b�8k�l�b
a'!-"%�a:ke: . . . . . . . . . . . . 1iM.300 ���,::!��. anJ'a:!eaii. "for"ciiargiiig ".ame · :Wiiii 5.'\4.252 

Presses & Dies. �'erracute Mach. Co . •  Bndlleton. �. J. Brake apparatus, automatic lIuld pressure. '1'. J .  nails. nail-setting. H. S .  Garr . . . . . . . . . . . . . . . . . . . . 5M,505 
Bra:.?fe":'er.· ;jijje' r"iiiia· i."j.· A: ' iii-iil·. ·:::.·:::.·.·:::::: �'.ff1 }l:��::�e;�':,';,'·. &�?

e
����J��:: .

..... : . .. ...... .. ...... ...... : : : :  �'.� Handle & Spoke Mchy. Ober Lathe Co .. Cballl'ln F .. Us.O. 318 
g�l'3:e�:!� �P.r.3��':iI�g�·. ����.� : : : : : : : : : : : : : �:�� a�::�r:..

m
����rtl�k:r.���.��

d
::::::::::::::::.: �:3l1 Want Mach'y to manuf. on royalty. Box 56. Troy.�.Y. T F' 5.'\4 339  H

I
d G W P k 5.'\4 627  
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8
f�:g!�: . .  0"' . -.i.��: : : :  : : : : : : : : :  6M:400 B:� r��ee!ild "oader��:rN: 'jones::: ::: : ::: : : :: : :: " 5M:519 Screw machines, miHiDJr macmnes. and drill presses. BurgJar alarm, electrical. C. Coleman . . . . . . . . . . .  , .  554.500 Heater. See Electric beater. Gas beater. Pur-

'rhe narvin lIacb. ('.0 .. r .ailrht and Canal Sts .. :Sew York. Burner. See Lamp burner. LocomotIve 011 table beater. Water beater. 
Use the Hougb Security Casb Recorder. Entirely dif

ferent from a Cash Register. Hougb Casb Recorder Co .• 
Springlleld. Mass. 

The best book. for electnmaus and beginners in elec
t " ictty is H 'F.xperimental Science;' by neo. ll. Hopkins. 
By mail. f4 ; Yunn & (:0 .. l'uhllshe ••• 361 Broadway. :-<. Y. 

Wanted-An experienced compression ice machine 
engineer. Must be sober. industrious. and thoroughly 
reliable. Send address to F . •  Station G. Pblladelphla. 

burner. Refuse burner. Heating and ltgbting apartments, device for. P. 
Button. D. B. Sew .. rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5540 . .'144 Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.591 
Button, link cull'. J. W. Fabr . . . . . . . . . . . . . . . . . . . . . . . . 55U83 Heddle machine. P. M. Point . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.374 8:���!:,g �s���:e���f1.

t
�: Mings: : : : :  : : : : : : : : : : : �:m }l:::,\�' s!fe,!n

ln�' :oo��\;mcii or iiamii book; · 
. . . . 

5.'\4.m 
Can. See 011 can. Hoop. J. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.446 
Cap. G. Hlrscbberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.600 Horse blanket. J. H. Oalley . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.2« 
Car and air brake coupllnl/. automatic. O. Le- Hub. wbeel. C. E. Tomlinson . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.464 

compte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55'-521 Huller feeder. clover. P. HolI'erd . . . . . . . . . . . . . . . . . . .  5.'\4.3U 
Car brake. R. H. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iM.434 Injector. J. Desmoud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 554.ill 
�:� ��m: t: lf8:;�;·:. : : : : : : : : : : :. : · ·. : : : : : : : : ·. : : ·. : : : ·. �:� }�t���'::'d.TR.JG�ii���T�.; : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �::� 
Car bull'er. rallwy. T. L. McKeeu . . . . . . . . . . . . . . . . . . 5.'\4.'96 Insulating joint. G. J. Carson . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.33:1 
Car coupJinl/. O. • Coutant . . . . . . . . . . .  . .  . . . . . . . . . . . . 5.'\4.413 1nsulattnf jOint. L. MCCart

il
. . . . . . . . . . . .  . . . . . . . . . .  iiM.:lIK 
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.5.'\4.558. 5.'\4.559 rw-Send for new and complete catafo�ue of Scientific Car couplintl. W. F. Ricbards . . . . . . . . . . . . . . . . . . . . . •  0 .  554:.310 Joint. See Iosulat ng joint. Hal] Joint. and other Books for sale by Muon & ('0 . . 361 Broadway. Car coupling. J. A. Roosevelt . . . . . . . . . . . . . . . . . . . . .. . .  51\4.538 Kiln. See Dry kiln. 
New York. Free on appl t t>ation. 

HINTS TO CORRESPONDENTS. 

N a m e "  and A tid ,'e"" must accompany all letters. 
or no attention will be paid tbereto. This is for OUI 
information and not for publication. 

R e fp. r c ' l (� e 8  to former articles or answers should 
give date of paper and pllj;e or number of question. 

I lI q  .. i I' i c lil  not answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. cacli must take his tLlrn. 

B .. )' e I'" wishing to purcbase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

S pe c i a l  \V .o i e t e u  I l l fu J"lIl n t i o l l on matters of 
personal ratber than general interest cannot be 
expBcted without remuneration. 

Sl· i t� n t i " c  A n l t� I· i (, ;, " S n " f. I .:" . u e ll ' .  referred 
to may be had at the office. fuce 10 cents each. 

110 .. k "  referred to promptly supplied on receipt of 

Car coupllnll. J. �'. Smltb . . . . .. . . . . . . . . . . . . . . . . . . . . . .  5.'\4.5407 Knitting macblne sluker holder. Cartledge & 
Car coupllnll. M. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.610 Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 5.'\4.f75 

�·f���.r:.n�.'}';: N;����.�: : : : : : : : : : : : : : : : : : : : : : ::: �:� t::::K����it·/a!c����: ·seiiv;,i-ii;.: : : : : : : : : : : : : : : : : :  �:m 
8� �:�S:�· !ta��J:�: 'R: Muii-: : : : : : : : : : : : : :  : : :  : : :  �:� La

�¥l�. J'.'
e
��ii.���y"

up
�.����� .�� .m.��

i
.
n
ll. ���.�� 5.'\4.m 

Car fender. automatic. D. F. Manning . . . . . . . . . . . . . .  5.'\4.'95 Lantern bail holder. H. H. Selm . . . . . . . . . . . . . . . . . . . . 5.'\4.5403 
8� �:��:e�� ft�U.dil:w������:�:::::::::. ::::::::. �:i� t:�g;,�:kl�r�IV: ·c: ·Roci,oil·::::.·::::::::::.·.·:::.·:: �:t4ll 
Car root. P. H. Murpby . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.287. 5.'\4.288 Letter clas�. S. J. Neugroschl et aJ . . . . . . . . . . . . . . . . .. 5.'\4.370 
8���I'i.��0�in

P
co��lu�rioiiior .ti-eet·or·oiiier; 'j: 5.'\4.526 �fg::. ms�e I�Fare

a
;��'!.� Wfi:��

r. M. J. Dolphin . .  5.'\4.U8 
A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.2."5 Llftlnil lack. M. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.612 

Cardlnl/ engine feeder. J. F. Geb . . . .  . . . . . . . . . . . . .  5.'\4.t86 Lifting Jack. lever. J. C. ColI'ee . . . . . . . . . . . . . . . . . . . . . .  1iM.579 
Carvtojl, routing and mortising macbine. T. D. LlgbUoR' apparatu�t H. H. NorrioJlton . . . . . . . . . . . . .  fiM,200 
ca.g��kmoiiid; m·.it"i; 'W: H: Siiietb·,;r. : : : : . : : : :  .
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.. : �:� tl��f�

n
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5.'\4.29> 
g�����'lle'::�I�tg; :g!11eaning. H. Beeg . . . . . . . . . . .  iiM.m Loc'l.�roS'!:''; 'Sasii ' iock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5540.576 
g�:��/:r':,r!�fg�'t�

n
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r
�'i!,

i
�f·.�: .  �:. ��:��.���:: tr,i:m r���in1;il�����ciric: C: F: (jiiti.iacke.·::::::::. · ':. : �:� 

Cigar box. W. F. Fuchs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.592 Locomotive oil burner. W. Bootb . . . . . . . . . . .. 5.'\4.435. 5.'\4.� 
Cia-ar Bllers, mach ine for forming continuous. J .  Log car attacbment. B .  W. Johnson . . . . . . . . . . . . . . . .  664:,342 

Dela Mar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55i,835 Lo�glng machine. steam. U. T. Wover . . . . . . . . . . . . 1iM.2!;o 
CII,ar macblne. J. Reuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.'\4.006 Loom dObbY

r 
A. Scbeld . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.314 

g::��tt3e'!'tCe'���·cfa8:'ObIS . . . . . . . . . . . . . . . . . . . . . . . .  554.575 t��::: �':;'�d
sr�p�;ft���s.f'iI�VN�t��ii: : : : : : : : : : :  �� 

Cleaner. See Dish cleaner. Lubricator. See Axle lubrlcator. Clip. Kee ('able clip. Lubricator. H. G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.439 
Clotbes lIne support. J. Pagllullbl et al. . . . . . . . . . . . 5540.347 Lubrlcator. W. F. Van Guysllng . . . . . . . . . . . . . . . . . . .  5.'\4.429 
Clothes lIne support. Pblllips & Class. Jr . . . . . . . . . . . 1iM.'97 Lumbu drier. G, ID. Hoag . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.271 
Clothes 

E
ounder. G. A. & E. R. Crooker . . . . . . . . . . . .  5.'\4.«0 Malt drier. L. A. Hen.e. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.509 

g��C3us[�::��';pp�ra�g�.g6: 'Weg;,ii .. i-: : : : : : : : : : : :  �:���;,.AC.%: R�re;� .�� : : : : : : : : : : : : : : : : : : : : : : : : : : :  m:m 
gg:::::!�fa'ro�:��:b�&n��'E�g�ssc����t : : : . : : : : : :  ��':,r::..��

s
:��.!'iin��'t���.����rIi'.:Wnii� 

5.'\4
.321 

Condenser and aerator. steam. E. Rowe. . . . . . . . . . . .  ton . . . . . . . . - . . . . . . . • . . • . . .  '" . . .  _ . . . . . . . . . . . . . . . . . . . .  5M,269 price. 
r't hu- r a l s  sent :f!or examination 

marked or labeled. 
shonld be distinctly 8g����:�· ;��':,,�a�;,�c.�.

h
�l;!: : : : : : : : . : : : : : :  ::'.� �llhU::p��i

i�"e:,,��liIolz . . . . . . . . . . . . . . . . . . . . .  5540.422. 5.'\4.'2:1 
Copying machine. Browning & St. John . . . . . . . . . . . .  5.'\4 Miner's tool and candlestick. cowblned. A. O. 
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r�:apm·.:n . .  &; 5M,
Mo�lg.boJ::'.; i.�a.tiiig ·moiil·d: 

. . . . . . . . . . . . . . . . . .  · . . . . . . 55i,M6 

(6725) C. F. K. asks ( 1 )  how to fasten cou<n1��t�kl·Og·bii: ·j : H: HeDi-Y: : : : : : : . : : : : · : : : : : : :  �ID MO
'::!�:i:��� ���� �������� , ��� . ������.�iJ;�: 5.'\4.300 

COuJ'J��in:.ee
pfp'!,' ';'�';.�l���· T'i,'f.1 

a
c':,�p'l�::

ake 
���i�g �e,."c:I�r.'it� �°M'�ge_ . . . . . . . . . . . . . . . . . . . . . 5.'\4.001 carbon on to copper or brass '80 it makes a good electri

cal contact. A. Electroplate the carbon with copper and 
if necessary solder the copper or brass connections 
thereto. The simple contact connection shonld suffice. 
2. How many feet of No. 23 wire (A.. W. G.) have a re
sistance of 17 ohms ? A. Approximately. 822 feet; practi
cally. a less quantity will probably give the resistance 
113med. 

(]reamer gage and Indicator. W. M. Uartshore . . . .  5.'\4.259 Nuts. etc •• macblne .for shaping .Ieeve. J. Coyne .. 5.'\4.fB1 
Crimping tool. F. Westerbeck . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.5.'\4 011 can. B. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.306 
Crusber. See Ore crusiler. on, device for separating gas and water from, B. 
Culinary device. W. J. SchneIder . . . . . . . . . . . . . . . . .. . .  1iM.3l6 Ullmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1iM.598 
Current regulator. automatic. S. C. C. Corrie . . . . . .  5.'\4.41' 011 bolder. D. M. Redmond . . . . . . . . . . . . . . . . . . . . . . . . . .  554.306 
L-wy:;.t�.�����n.� .��.��� . .  ����I�� . �� . ���.��.t� 55i,200 8¥!ig:!.?:::.

r
J�\i��!;/���.'.����� .���: .�:.���.���

.
: �:� 

Curtain and pi llow sbam supporter. wlndo .... E. Ore wasber. C. H. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . .  55i,551 
W. Farnbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.619 Oven. baking. J. L. W. Olsen . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.896 

Curtain IIxture. M. T. & M. E. Bentley . . . . . . . . . . . . .. 5.'\4.3al Palnter's guard. H. C. Warncke . . . . . . . . . . . . . . . . . . . . .  5.'\4.(()3 
Cutter. See Tire bolt cutter. . Painting machine. blind. P. Beck . . . . . . . . . . . . . . . . .. .  OM.572 

(6726) H. S. asks for th e cond ucHng Cycle wheel decorative attachment. H. V. S w"n .. :.:if.400 f"au. Bee sue p .. n. Dustpan. 
power of aluminum compared with gold or copper for fle��y���rK��.?r':!':�::::::::. ::::::::::::::::.: : : �::I �:����1� �

b
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lightning rods or points for rods. A. Tbe modem views Bf��etiI��i�� 'Thode: : : : : : : : : : :  : : : : : :  : : : :  : : : :  : : : :  :�f52 P
"P6������� .�.���.I.���.' . pr�du

.
cl
.�g

. �.����� �.��'. �: 5.'\4.:ua 
of lightning protection do not make the true conductivity g::rrl

c
��f�:·�i: �D.Y�::: 'ping: p: S·: '8ro,;o: : : : : :  554. �:�:gl�.rr�'li�IJ.�f.:;.rI<.�: .�: .G�I.I�'.".�:::::: : :: : : : : : : �:� 

of the rod the only factor in Its efficiency. Some con- D 1 t N H C 1 I P II b e C M W Ike liM tm 
Dgg;s. �

s
e:Pc'1:'�or' auioriia"iJ�i i . .  'coiitroiiitiii clo.; pf.!';I •• �m���r�b u{eni B�nd�i' & P'ircber:. : :.: : :  5.'\4:387 sidp,r iron as good as copper. The SCIENTIFIC AMERICAN Ing hatchway or other. F. [ Jack_on . . . . . . . .  . 5M.517 Plano attacbment. L .  M .  French . . . . . . . . . . . . . . . . . . . 5.'\4.'18 

SUPPLEllENT. Nos. 596, 906, 976, 998. and 1035. gives most DO�� :Ef�:��.
I
�� . .  ��.

d �.��.�
l
.��. ���.I�

e: .�: . �: OM.m �:�g�:lf;,:io�.:t�'in· 'and ' iiIr 'pipes: i::: Frieii� 
5.'\4.51b 

excellent papers on tbe subject of lightning rods, and we Draugbt equalizer. S. A. Miller . . . . . . . . . . . . . . . . . . . . . .  5.'\4.285 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iiM.255 refer you to them for fnller treatment of the subject. Dredglnll machine. S. A. Hili . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.510 Planter. com. T. S. Urand.tall' . . . . . . . . . . . . . . . . . . . . . .  5M,262 
Price 10 cents each by mail. Aluminum has about �ix- g��e�lI�

e$ .
L
L���.!!�:�: .. ��.I.t. �.�i.�� 

.
. . . . . . . . . . . . . .  55{,261 �l:r!"o",: ��idie�: *�lrli"iT.ir: : : : : : : : : : : : : : : : : : : �:m tenths the conductivity of copper. It would make flUl'ly Drying macblne'rWaddlng. O. E. Drown . . . . . . . . . . . .  55i,585 Plow. R. L. yeager . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . . .. 5.'\4.56.l 

good points. R����!�'!��· �enil��:.�tiibiiied 
. .  F·:1t:':ReCiOr.: � ���b������

t
r M�il:���:/������� : : : : : : : : : : : : :  �� 

(6727) A W asks bow to make a sim- Elastl� fabric •• producing. R. Plecimer . . . . . . . . . . . . 5.'\4.535 Post. �ee Fence post. • • ElectrIC cable. T. Gul1Jeaume . . . . . . . . . . . . . . . . . . . . . . . . 55i,263 Printer s galley. F. L. Denison . . . . . . . . . . . . . . . . . . . . . . 5.'\4.Wl 
pIe electromagnet. A. For information concerning eleC- 1 Electric conductor conduit. Fuller & Kinney . . . . . .  554.631 Propeller. screw. M. N. Bray . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.831 

ElectriC conductors. macblne lor connecting. H. Propulsion 01 boats. W. � orward . . . . . . . . . . . . . . . . . . .  5.'\4.589 
tromagnets we refer you to our SUPPLEllENT, Nos. 182. J. Savorr . . . . . . . . . . .  , . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  554o.M1 Prunlnll implement. W. 8. young . . . . . . . . . . . . . . . . . .  5.'\4.'33 
7:17, 778, 779, 780, 781 . 784. 785. 786, 788, 789, price 10 cents �l:c��l� �:�t

e�a'1:i�::'O::�"l: ���r.�.�.�.��: : :  �lWil Pu
'We���

rl
.�.�I. 

alr 
. .'�<.>��������: .����rs

o
�.� 5.'\4.934 each by mail. Ele

'g�7e��j�
I
��.���������: . �:����.'.��I��� . . �. 5.'\4.276 ���re�W:"J.I�d::'�������: .�: .�· . •  ��.���·.·.· . . �f:. 

(6728) H. W. C. asks : What can I put Electric motor. J. H. Guest . . . . . . . . . . . . . . . . . . . . . . . . . .  55{,365 Pyrometer. Vehling & Stelnbart . . . . ... . . . . . . . . . . . . .  5.'\4.323 
into glue tbat has been disllolved in wWsky but does not �1:��� ��t�h?'lr.

t
�II�j,:eh����

e
�: : 

. . . : : : : : : :  �:� �ti"::� ��t����. Rebsamen . . . . . . . . . . . . . . . . . . . . 5.'\4.458 
remain liquid when temperature gets below 700 ? I do Electrlc system. tbree wIre. Hewlett & Potter . . . .  5.'\4.2'10 RaIl jOint. W. D. Jone8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  554.602 
not want to use acids. as they weaken tbe glue. A. Try 
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tbe addition of glycerine or of alcohol. �:::���J��';!}'a':,�?n".;.JRB':.'�:iiitb·:::::::::::::.: : �:� RaI
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TO INVENTORS. 
En�lne. See Rotary engine. Railway fro�. P. G. Stormer . . .. . . . . . . . . . . . . . . . . . . . . . iiM.� 
Enlline. E. Ortmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.532 Railway swltcb. W. M. Brown . . . . . . . . . . . . . . . . . . . . . . 5.'\4.437 
Engine controlling mecbaDlsm. J. L. Heald . . . . . . . .  iiIK.340 Rallway .wltch operating device. C. W. Fergu80n 5.'\4.486 
ExcelsIor macbine. D. A. Helkel . . . . . . . . . . . . . . .. . . . . . 55i,26'1 Kallway tie. P. Noonan . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  55i,372 
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foreIgn countries may be had onllppilcatlOn. 8IlII persons Felt boot. T. S. Very . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,468 Recessing tool. TOPPlDll & Honlss . . . . . . . . . . . . . . . . . .  5M.(66 
contemplating the securing of Datents. either at bome or Felted beadwear. E. E. Rowland . . . . . . . . . . . . . . . . . . . .  001.378 Recorder. See Time recorder. " .. broad. are lDvlLed to wrIte to tbis office for prices. I �ence. J. K. Etter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Reed Instruments. mout,bplece lor. � .  Clapp . . . . . .  5.'\4.:U2 
wblcb are low. In accordance with Lhe hmes and our ex- , � ence macblne. H. H. Feldmann . . . . . . . . . . . . . .  . . . . .. Refuse burner. I. S. McGleban . . . . . . . . . . . . . . . . . . . . . .  1iM.� 
Lenslve facilities for conducting tbe business. Address I Fence post. L. Middleton. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Regenerating furnace. etc . •  O .  RcbnlgRe . . . . . . . . . . . .  5M.'99 
MUN:S & CO .• office SCIl<NTIl'lC A M ERICAN. 361 Broad- �ence sta�. O. Wbltehead . . . . . . . . . . . . . . . . . . . . . . . . . . .  Regulator. See Currellt regnlator. Stove hpat 
way. New York. �fft�e�bee��.faJ. t��g. . . . . .  . . . . . . . . . . . . . . . . . . . . .  Rlv�e:;�I:t�.:;;,ms. or sea from erosion. means for �m� :�::}: ?: t�
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��:;���':!'m���bk��·.H��yn�.C.�<.>��r: : : : : : : : : : : : : : :  �:� 
Stone saw. A. F. Weaver . . . . . . . . . . . . . . . . . . . . . . . . ; . . .  5.'\4.� 
Stopper. See Bottle stopper. ���!:. f�i��':M,;:,����.bk:-s?R�G?O�I�iay: : : : : : : : : :  �� 
Stove heat reaulatcr, cooking. Jobnson & Frtd-

lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.343 
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Switcb. See ElectrIc switch. Railway switcb. 
Syringe. R. Beyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.61' 
'l'able. See Extension table . 
Tacking machine. J. E. Weatberwax . . . . . . . . . . . . . . .  5.'\4.'70 
Tanping macblne. main. Hearne & Cisco . . . . . . . . . . . 554.513 

�:�����:·r�c�;.:;.?It."E: ·oebriDii: : : : : : : : : : : : : : : : : : �:� 
Telephone arm rest and table. �'. Hofmeister . . . . .  55i,t86 
'1'elepbone swltcbboard apparatus. C. E. Scribner 55i,399 
Temperature controlling apparatus. W. P. Pow-

ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1iM.398 
Testlnl( properties of materials under tensile 
ThITf�o;:'�pll'�:�}£;e�1�J&

O
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����s'l.���I�c�n�· a':.r�:�:raiO,:: F� 'Sii-obei : : : : : �:� 
�:�� �1'cc;'c'i��t.F w�· ��b8m·.·. '::.'. '::.'. '::::::.-.-:. '::.: �:� 
Tire bolt cutter. J. C. Clinch . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.5()( 
Tires. macbine for upsetting wbeel. L. F. Fair-

banks . . . .  . . • . . . . . . • . . . . . . . . . . • . • . . . • . . . . • . . . • • . .  � .  564,484 
:}:��� ��

e
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Trace or bame hpok. J. W. Beckwith . . . . . . . . . . . . . . .  5.'\4;228 
'l'rap. See A nimal trap. Bog or Ilea trap. Roacb 

trap. 
Trolley and swltcb. electrIc railway. L. L. Stlmp-SOli • • • • • • • . • . . . . . . . . . • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • 554,350 
Trolley guard. J. H. Beazan . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.511 
:}:g:��: ��: i:. t f�k·,;y: : : : : : : : : : : : : : : ::::::5M::m: gg::� 
Truck. car, J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.469 
Truck.. stair and 1I00r. E'. E. Breed . . . . . . . . . . . . . . . . . .  5.'\4.359 
Truck • •  tove. L. O. Wiswel l . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.386 
'l'ruDk, tele8coptc� F. J. Palica . . . . . . . . • • . . . • • • • . . . • . .  554:,298 
'1·ube. See Duplex tube. 
����?�/�b'��is���\\Dg: j: ·S: ':McCOrmick: ·ir.·: :.': �:� 
Turbines, automatic speed regulator for steam, J. 

L. Jonsson. . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  1iM.425 
Turkish bath. portable. J.  M. Murpby . . . . . . . . . . . . . .  55'.527 
Type castinll pump. J .  West . . . . . . . . . . . . . . . . .. 5.'\4.Ml5. 1iM.400 
Typewriting machine. N. L. Anderson . . . . . . . . . . . . .  5.'14.567 
TypewritiulC machIne, W. H. BrigIZ8 . . . . . . . . . . . . • . . . 554,232 
Typewriting m8chine, electric, J. L. Garber . • . . . . . 654.594 
Typewrltlnl/ macblne rIbbon bolder. E. L. �'oster. 5540 590 
Umbrella IIxture. H. D. Sabin . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.313 
Umbrella. fold in". S. J . Wilson . . . . . . . . . . . . . . . . . . . . . .  1iM,329 
Umbrella stand and lock. H. Ellsworth . . . . . . . . . . . .  1iM.618 
�:l�:: �,;a'n-�;r�Uccormici .. & '  �'ieiciier: : : : : : : : : :  �:� 
Valve for steam or water beating apparatus, air, 

D. F. MorRan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1iM.286 
Valve. steam engine. S. Elde . . . . . . . . . . . . . . . . . . . . . . . .  1>5-1.506 
Valve. steam enlline cyl inder. J. C. Getty . . . . . . . . . .  1>5-1.3&1 
� :gl�I:���;I�:��a�· 8

a
w��o� : : : : : : : : : : : :  ' : : : : : : . gg::!g Vebicle. self-pro\lelllng. R. F. Htewart . . . . . . . . . . . . .  1iM.319 

Velocipede. Ice. U. Von Otto . . . . . . . . . . . . . . . . . . . . . . . . .  1>5-1.346 
VoltaIc battery. S. R. V. Robmson . . . . . . . . . . . . . . . . . .  5.'\4,'27 
�:-�o�:�'il-.Jil��I:;:-�d : : : : : : : : : : : : : : : : : : : : : : : : : : ·::.: �:� 
Washer. �de Ore wasber. 
Wasber. J. M. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.431 
W .. sblnll macblne. Walters & C .. dwalader . . . . . . . . .  5.'\4,553 
Watch dial fastening devIce. G. E. Hart . . . . . . . . . . .  1iM,511 
Water closet seat. E. L. Taft . . . . . . . . . . . . . . . . . . . . . .  5.'\4,501 �:�:; �:.t;,�03."c�:�g?:': : .: :: :::: :::::: : : : : : : : : : :  �:� 
Water wbeel. turbine. J. B. McCormick. Jr . . . . . . . .  1iM.291 
Well borlnll and drilling apparatu8. lIchenck & 

Helton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.315 
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r !�,!�y.1n j;·f�e��:�t · 'Sprocket 5.'\4.5f8 
wbeel. Water wbeel. 

Wbe�1 for tram cars. etc . •  '1'. Miller . . . .  : . . . . . . . . . . .  5.'\4.523 
Wick raising or lOwering device. A_ R. Welch . . . . .  5.'\4.104 
WlndlnR or spOOling macbine. tbread. J. W. �'os-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.621 
Window and blind. A. Sommerfeld . . . . . . . . . .  . . . . .  5.'\4.483 
Wire handles. macblne for makinll. D. L. Hili . . . . . 5.'\4.H4 
Wire netting macblnes. cop holder for. A. E. Bar-

low . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . .  . .  . . . . . . . . . . . . 5.'\4,358 
WOOl wasbln..: machme. M. Musgreave . . . . . . . . . . . . . '5.'\4.289 
��:���: �: f;;:��::: : : : : : : : : :::: ::: : : ::::::: : : : :  :.:: :  �:= 

TRAD E M A R KS. 

Ash l>&llS. C. O·Mahony . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  2'1.786 
Baking powder. Lamp ChImney Bakln" Powder 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.779 
Baktnfl powder, Northwestern Manufacturmlil' 

Company . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  27.797 
Beer and malt toniCS. lager. C. A. King . . . . . . . . . . . . 2'1.771 
Beverages, non-alcobolic. (:OX & Company . . . . . .  " 0  27.772 
hrushes, Bolid back, Ames Bonner Company. . .  . . .  27 t 760 
Canned gr�en peas. Albert Landreth Seed Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'1.781 
Cereals. Muscatine Oat Meal Company . . . . . . . . . . . . . . �.777 
CosmetIcs. A. Latbrop . . .  : . . . . . . . . . . . . . , . . . . . . . . . . . .  27.763 
Currants. cleaned, Houven Mercantlle Company . .  27,776 
Cut

l:mlr '¥.��S��:' Ii\b"J'a'i-�: S;,z��er�
t
l��ie�n.g 

EggC�,:r::!: ii: Bryc,,·. ':::. ':::.-.-::. ':':. ':::::::::::: .. :: : :  �:� 
Farm implements. Hibbard. Spencer. Bartlett & 

Company . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . 27,795 
Firearms and sporting goods. Hibbard. Spencer. 

Bartlett & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.793 
�.:',::\:�

e
:�it��

c
:J' :-;:���I!:Me�I�'::�:gr.,'i.-ii: 2'1.778 

G. Smiley . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.761 
Hardware and shelf bardware. articles of. Hlb-
Ice ����in

S
fi.:'e�"e';:s�:.u�

e
�. ��:n�g:r ·bou.eiioiil 27.792 

articles. Hibbard,'Spencer. Bartlett & Company 2'1.790 
Ink for marking linen. 

I
ndelible. American News 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.762 
Lamps. carbOn rods for electrlc arc. F. Hardtmuth 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'1.796 
11:rk�

s
���:u::

ru
:g3

d
c:e':,��erle';..rt¥��'i ��'i:g:i1led 27.768 

MIlk Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.775 
Ointment for cure of piles. C. Berkovitz . . . . . . . . . . . .  27.7f!t OIntments. J. L. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,786 
Paint. compound for removinll. C. 8. Bailey . . . . . . . . 2'1.767 
Pistols, r1'f1es. and sport lUll IlUDS, Colt's Patent 

Fire Arms ManufactUring Company . . . . . . . . . . . . . 27.794 
Purveyor's gOOds. J. D. Oewell & Company . . . . . . . . .. 2'1.00 
Remedies for skID dlNe&8eS, Knoll & t"1ompany . . . . .  27,785 
Remedy for Indi�estion. dyspepSia. and allied alJ� 

ments. W. R. Warner . . . . . . . . . . . . . . . . . . . . . 27.782 to 27.78' 
Rope and twine. Standard Rope and Twine Com-
Tel,"i't: t: ·Fi.ii.r·. ·. ·. ·.:·.·.·. : : ·. ':. ':::. ':::. ':::. ':::. ::.27;673: �:m 
Tobacco. chewIng. J. W. Blackwelder . . . . . . . . . . . . . . .  27.709 
Toilet. powder. O. 8amostz . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.764 
Toilet preparations and fumIgators. certain, 

named. Colgate & Company . . . . . . . . . . . . . . . . . . . . . .  27.76Ii 
Washing compollnds, 'fluid, T. H. Tabor . . . . . . . . . . . .  27,766 
Wblsky. Mell wood Distillery Company . . . . . . . . . . . . .. 27.770 
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For wbleb L eUer. Palenl of Ibe �llref.'Y"'�.1fiothi's��.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  R��':.'.iI:;'��t'. 1·. ��f�g��l. ::.:·::::::. :·::.:·::::::.: �:� Ax. W .  A .  Grimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . 25.1M 
Unlled S t ale. "'ere Gran led 
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[See note at  end or 1i8t about copies ot  these patenta. ] 

Filter. liquid. T. Linke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sand dlstrfbuter. J. Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.003 ����;,�!e:.'�';,
e
u:,;n�·.::'-.�I�I��: : : : : : : : : : : : : : : : : : : : : : : :  �:�� 
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�:.�����j.L����t .����.:::::::::::::::::::::: .. �.587 �::� t��":r�Jo:TSJ.·:��: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m Carpet. A. Bunel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.161 to 25.163 

Fire escape. R. Howell . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  5.'\4.515 Sasb lock. G. H. Lasar. . . . . . . . . .  . . . . . . . . . . . . . . . . . . 5.'\4.83.1 gt';8;�8�d�n�f:.'ir;tE: Huiiter: : : : .  : : : : : : : : : .::.�.!�: �:l� 
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:::::::::::::. �:� Eraser. O. C. & C. W. Hackett .  . . . . . . . . . . . . . . . . . . . . . . .  25.137 

FI b I M C F 5.'\4 637 � 599 Fastener. F. S. McKenney . . . . . . . . . . . . . . . . . . . . . . . . . .  25.138 
FI�ld

s
��,:;�ressoi- Ii:��:grlii.ii: : : : : : : : : : : : : : : : : : : :  5.'\4:1lli ���"3�":g�}!:·\&�3':��i:-: .�: .l}���.�m.: : : : : : : : : : : : : : : . �:H2 Hamper. clothes. A. Probola . . . . . . . . . . . . . . . . . . . . . . . . .  25.158 

Fly frame. C. Whitaker . . . . . . . . . . . . . . . . . . . . .  OM.f07. 5.'\4.f09 Seeding machine. C. E. Pat ric . . . . . . . . . . . . . . . . . . . . .  5.'\4.300 'k";:'e����ig�e�d�eC'J.°gt*':�����: : : : : : : : : : : : : : : : : : :: �H� 
F
ly J�Wh'I'ta�':.�� . . ':"� . ����.I��. ���.�����m. .�<.>�: 5.'\4.rol �:�i�ORc��b���.' �. IJ!I�':l'lIe�iD : : : : : : : : : : : : :  : : : : .  :':.: �'.� L .. mp b .. se. L. Hornberger . . . . . . . . . . . . . . . . . . .  25.U1 to 25. 140 

F d Letter. sign. P. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.15ti 
Alarm. See Burglar alarm. O�n��p���.� .��.� .m.��I.��. ���: �'. �:. �.�t��:. 5.'\4.366 �::l�� ::::��:�:: �. :g�;�y.::::::::::: .::::::::::: : �:� Lock or latcb case. H. R. Towne . . . . . . . . . . .  25. 150  to 25.152 
Animal trafc. Burton.& Eberb .. rdt . . . . . . . . . . . . . . . . liM.3&! Furnace. See RegeneratlnR fnrnace. Sewinw macblne attachment. O. B. Olson . . . . . . . . . . 5.'\4.373 OIl guard. J . A. GIles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.116 
Arma!ure or lnductlOD �otor8. A. I1. Cushman . .  554,617 Furnace fumes, separatlDJr dust from, H. U. 8ewtnll machine shuttle driviJ:g mechanism. H. §!���e

c
t!!:!�:a�ie�·&w�::���: : : :

.
: : : : : : : : : : :  . .  : . : : : :  �.l� 

!tomlzer ;;'�IV!, �' lr Wlgf'0re . . . . . . . . . . . . . . . . . �.� Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :;'''.563 Moore. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . 5.'\4.393 Stove •• hlgb sbelf for. King & Kennedy . . . . . . . . . . . .  26.155 
Air:.

r
C::riaa'e:E. P. J����� . :::::::::::::::::::::::: 5M:�� ��UwW��r:!�����"�� . ��.� . ������ . .  ����: . �:.�: 554.562 �:��� :�'We������.������� .�: .�: .�.������: : : : : : : : : :  �:� �:g:: ��:::i e�c

·wc. 
:����B

ter. . . .  . . . . . . .  . . . . . . . . �'l� Axle 
I
Ubrlcato� H. MIller i . .  · . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.451 Furnaces. relief device for blast. J. Andrews . . . . . .  5M.569 Sbuttle bolt sU\lf.0rtlng rod. A. Gartner. . . . . . . .  5.'\4.258 Toy cap expioder. E. R. 1ve·. ::::::::. ::::::::::iIi.H7. 25:U8 ���. S:�I��eed ba�: Pvwe.I . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.

536 r.���tuJ:J'lfr'e�.:;.����bW�ier·lia:ge: . . . . . . . . . . .. 5.'\4.578 �l�d'\ ��h!r. wBJ."&'if�iiti: : : : : . : : : : : : : : . : : : : : : : : ·. : �� Yoke book. nec,k. U. A. & F. O. Uregerson . . . . . . . . .  15.H9 
Bake pan. J. P. Belden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.502 G .. mbrel. foldIng. P. N. Swanson . . . . . . . . . . . . . . . . . . .. 5M..'149 slei�C. if. W. WIIII .. ms . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.328 ---
«atb .  Se'llTuV'lsb .bath. Game. �" W. Andrus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.'\4.357 !!moke condenser�§l. S. Prldbam . . . . . . . . . . . . . . . . . . .  55i,348 4. p)'i n r e d  cop,- ot the spemllcatlOn and drawml< ot attery. ee

S 
oltalC battery. Garment supporter. B. Walter . . . . . . . . . . . . . . . . . . . . .. . 5.'\4.609 Snap book. U. M. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.f89 any patent In tbe foregoing list or any patent in print Battery. W. . Do.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.247 Garter or otber garment boldinl/ device. E. P1ct;:- Snap hooks to straps. means for attacblng. J. W. Issued since 1883 will be furnlsbed f>'()m tin. office for Bearln�. antlfrlctlOn" A. O. Barnes . . . . . . . . . . . . . . . . 551.570 bardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1iM.3O.I Lockert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  5.'\4.282 25 cents. In orderln!: please state the name and number BearIng. ball. A .  W. "trau\, . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.629 Gas. apparatus for manulacturlng, J. A. Waters .. 5.'\4.326 Spanner. L. MIlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.522 1 '.)1 the patent desired. and remit to �Iunn & Co . •  361 Bed. mv .. lId. S. J. Conkwrll(bt . . . . . . . . . . . . . . . . . . . . . .  5.'\4.5ill Gas from fermentation for caroonatlng beer. Spice mill. F. H. Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.376 Broadway �ew York Bedstead. metalliC. L. Coburn . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.477 etc .•. proces. of and apparatus for obtaining Spind le support. E. Hltcbon . . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.514 

• . 
B�lt. E. Cooper . .  . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  554,478 air-nee carbonIc acld ... Tbeurer & Flscber . . . . . .  1iM,352 !'pinnlng macblne. J. Brown . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.300 C a n a d i a n  pat e n , "  may now be obtamed oy the in-BICycle brake. E. S. Hall . . .  . . .  . .  . . . . . . . . . . . . . .  5.'\4.H9 Gas generator. Vestal & 1<8Y . . . . . . . . . . . . . . . . . . . . . . .  5.'\4.630 , !!prlnl/ compresslnl/ mechanIsm. F. W. (·ball'ee . . . . 5.'\4.'76 ventors for any of tbe Inventions named In tbe fore-Bicycle br .. ke. automatic. W. E. Elhott . . . . . . . . . . . .  5.'\4.06 1 Gas beater. C. WhIttingham . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.l155 Sprlnkler. See Lawn sprlnkler. �01ng list. provided they are Simple. at a cost of ,",0 each. Bicycle frame. ('. E. Tomlin.on . . . . . . . . . . . . .. . . . . .  5.'\4.465 Gas lll/hter. electric. H. G. Urler . . . . . . . . . . . . . . . . . . . .  1iM.622 Sprocket wheel .. nd chaIn. J. C. Hochbaus . . . . . . . . . 5.'\4.272 If complicated tbe cost will be a little more. For full BICycl" holder. J. J. McKanna . .  . .  . . . . . . . . . . . . . .  5.'\4.f.'14 Uas mediums. manulacture 01 self-

I
gniting. J. F. I Squ .. re. center. J. R. TopplnR . . . . . . . . . . . . . . . . . . . . . . . . 5.'\4.W2 1Dstructlons address Muon & Co .• 361 Broadway. New BICycle s .. ddle. Dodds & I·bom.on . . . . . . . . . . . . . . . . .  1iM.337 . Dnke . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  55f.:U9 Stand. See Umbrella stand. York. Otber foreign patents may also be obtained. 

© 1896 SCIENTIFIC AMERICAN, INC.
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I n lil l ei f'  P :u:e. e a c h  i U l!l e l' [ i o n  - - � .';  cen l.ilI  n I i Il P  
H a C I;; I ' a � e .  e n c il i l l l'll e l' ti O Il - • - - $ 1 . 0 0  :l l i ll e  
or For some ctasses of AdverUsements, Special and 

HiQhe·r rates are required. 
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IlDd h�  seL in a�ate typ�. liinc-ravinllS may head adver
tisements at t.he same .rute per agaLe line. bv measure-
���tve�

S 
��

e
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mornine- LO appear In the toiiowiull week's iSSllf.o 
. 

� c itutific  �mtttcan. 

WH Y N OT Invest Time, Energy, and 
Brains Successfully � • 

The Opportunity for Live Men with or without Technical Knowledge. 

CO NCR ETE ��i�d�:m���erial. 
Concrete and Twisted Iron �onstructlon aheao of all otber .systems In effect-

Iveness, llIllversahty, and simplIcity. 

MECHANICAL DRAWING 
Mech;anic8. Ste&lD Engineering\-,Electricity ArchItecture, R. R. Bnd BridRe �p.gineering. 
Pl�bing. Heating, Mining, English Branch. e� Send for free circular. stating 8ubject ",ob to study or your trade. Uorrespondence School of Industrial 

Sciences. SURANTON. PA. 

W09tPou�!���e���S Concrete Surfaces g���II��dst�;:�1�dpe�fe
t
e1�

lea) . Tbe resemblance between tbese and 
UNSIGI;lTL ¥ CRA C K S  prevented by sbrinkage jOints, illvi.ible, unobjectionable. 1� to 75 borse power. For Propelling Boats of all kinds. 

CON (,J II I<:1'E WA LLS built I?lumb by eaSI ly nandled and economicul molding apparatus. C eapest Fnel, Absolute Safety, No Licensed Engineer 
�ID F, WALK LIGH T�-Ransome'8 MonOl ith ic- latest, cheapest and best �

I
W'!'!e

C
J�

s
�fl':,����'l;,r.;::'�=e�n Successful Use. ' 

time and '11Wney by using our 
RA N SOM I<:' S rA 'I'E,N'l' R l (;H'J' � sold fOI' States, countles', cities,or buildings. 1 ; 1  o n �' GA" H'; t,; ' N E  ('0 DRA W I N GS, VIRC U L A ll�. and complete mformation upon application. MerIon Aven;'e & 49th Street': PHlLADELPHTA, PA. Foot and Band Power lDacnlnerg I�t!a� SEND FOR CA TALOG UES-

RANSO M E  &, SM ITH CO. ,  612 Boyleston Bu i l d ing, CH ICAG O .  A LC O V A P O R  LA U N C H .  
A-Wood-working Machinery. B-Lathes, etc. 

SENECA. FALLS MFG. COMPANY. 
695 Water St •• Seneca Falls .  N. Y. 

AMERICAN P ATENTS. - AN INTER-
esting and valuable �able showinll the number of patent8 
�ranted for the VarIOUS �u bjects upon which petitions 
ha.ve heen filed from the beginnin!! down to December 
31. 1894. Contained in RCI E S T I F IC AMERICAN Sup
PI :E ." I':�rr. tio. l OO':!. Price 10 cents. To be had at 
thiS office and from al 1 newsdeaiers 

............................ : D O U BLE  STEEL , . " : 
: S Q UARE. 2� lncb for toolmakers. : • As sbown, - _ _ _ .  _ _ $2 00 • • With either bevel or narrow blade, - 2:30 • • Complete, - _ _ _ _ _ 2.60 • 
• 86 page catalogue of Fine Tools, free. • • The L. S. S T A KKE'I"I' CO. • • Box 13. ATHOl., MA -S., U. S. A. • •••••••••••••••••••••••••••• 

The Curtis Steam • 
Pressure Regulator 

A steam saving appliance of established 
value. May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a great savi.ng in oper .. 
ating expenses. 

arSend for circular S. A. 
D'ESTE &. SEELEY CO. ,  

29'33 Haverhill St. , Boston. 

AR M STRON G ' S  * P I P E  * T H R EAD ING  -AYl>-CUTTING-OFF MACH IN ES 
Botb Hand and Power. 

Sizes 1 to 6 incbes. 
Water, Gas. and Steam Fit

ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. ,stocks and Dtes 
unl 1·fn -ifl.i I U  (lCkno1Vledoed to be THE BEST. IT:;fnd ft)T ct1.tnl.oo. 

THE ARMSTRONG MFG.  CO. 
U r i dgeport, (; 0110.  

ACETYLENE GAS AND CARBIDE OF 
C;ulcium.-Al l  about the new i 1 1 llmiollnt • .  its qual ities. 
cheO"fi�tt.,. . .  jJressure or llqueractlOn, Its probable future. 
ex periments performed with i t .  A most valuab l e  series 
of articleM, givin.z ID complete form the particu lars of 
tbis subject. A pparatus for making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, N OB. 998. 
1 0 04, 1 007', 1 0 1 �, '1. 0 1 4. 1 01�, 1 0 1 6. 10��. 
1 11 3 ;; ltnd 1 0 3S ; .Iso SCI ENTIF IC AMERICAN, Nos, 1 3, vol. 72 ; 23. vol. 7:1 ;  and 1, vol. 74. Price 10 cents 
each. To be had a.t this office and from all newsdealers. 

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

PRINTING others ! Type·setting 
. . easy. Printed rules. 

85 . PRESS 1"or Wl'lte for cata!ol"ue, 
. . • .  presses, type, cards, . : . ' "ards, CJrcul�rs, &c etc. to filctory. ' "  " Press for prmtlng KELS,"Y & CO. a small paper, $40. Meriden. Conn. 

L I TT L E  D IA N T  S C R EW P LAT E S  
��--s�_� � "Wf"NEWltlTlE G Af\lT" � 
�- - . 

Wire sizes for Jewel
s, Dentists, 'rool Ma

ers, and· Ama.teur� 
e. Machinists' sets 
with 'Taper, Plu�, 
and Bottoming ta.ps 
�Jrt�

pe l�� b��rg�� �� �J:U,' .I: \1'tJ, _"' smiths and carriage 
makers use. 'ar Sena fOr fully illustrated catalogue. 
WELLS BROS. '& CO., P. O. Box B. Greenfield, Mass. 

V E LOCITY . OF ICE BOATS. A COL-
l ection of interesting letters to the editor of the Sc r El\". 
TIFIC Al\IE HICAN on the queMtion of the speed of ice 
boats, demor.stratinl! how and why it is that these craft 
sail faster than the wind which propels them. I l l ustrated 
with 10 explanatory diagrams. Contained in :;CU;N'L'lFIC 
A M E iUCAN S UPPLEMENT. No. � 1 4. Price to cen ts • 
To be had at this otDce and from all new8dealers. 

S cientif i c 8QQ! Cata l ogue 
lt E C E N 'l' L Y  I' J: B ] . I !" H E I) .  

Our New Catalogue contalning over 100 pages, includ
Ing works on more tban fifty dilferent subjects. WIJI 
be mailed free to any address on application. 
�I U r; r; &; UU . . Publishers SCIENTI�IC AMERICAN, 

3 6 1  n l·o JlIh�· n ,- .  S e n- Y O l'I,. 

Eclipse:---

Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Running, and far the Simplest 
�:�:e�

r Power ������
n
�:�ted. 

C. L. CHAPMAN S E PARATOR WORKS,  
] . ITTLE FALLS, N. Y. 

U ELECNTRI CAO��PL
E
ALTING Bicycc�:ON:U�Po��yles. " "  1f:riliiii-i· .,..,E H'A r; I I l'U IlI PS 

a; " Apparatus and Material. I - � - N !1 3  . :;1�3fi If 'i'J �
S

l'S �� THE II,. PO W ER PUMP� 
g o.  Hanson & VanWinkle Co. "CYCLONES" ARE BEST. 
�5l "' e " ar k ,  'i . •  1 .  Insist npon baving tbem. Also P U M P  CONN ECTIONS '0- 81 LIBERTY ST., N. Y. of all kinds. Perfect fit guaranteed. Libera] di�count 
§ i5 35 & 31 S. CAN AL ST.. to dealers. The Davl8 & �te v e n s  Mfg. C o .  rn ________________ C_H_I_C_A_G_O_. ___ SENECA FALLS, N. Y. 

B U Y  
T E L E P H O N E S 

That nre 2" n o ll-II O (  • •  ch t'au I hi I1 2"' . "  Tbe differ
ence in cost is little. We guarantE:..e our apparatus and 
guarantee our cust·omers against loss by patent sutts' l 
Our guarantee and instruments are B U T  It 4 � 00 . .. . 

WES'l'ERN 'n;LEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CSICAGO. 

Largest Manufacturers of Telephones in the Uwited States 

Long Distance Granular Carbon 'llelephones ! 
The U 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. fren styles to choose 
from. Drop a postal in the slot and get illn8-

I'. H E L L O ,  C E N T R A L ! 

trr.\'i�'l:f�11,i\�(MtW?r�'Lll;�1I'6�ug'c��iJ. 
131 Liberty St., New York, 

B A R N ES'  
New Friction Disk Drill. 

FO R L I G H T  W O R K. 
Has these Great A dvantages: 

The speed C&D be instantlr changed from 0 to 1600 ��h�u���i� � s:�!��-::�t�q�l'��f:f,�l� 
smallest or largest drills within its range-a. WOD> 
derful economy in time and great savinI' in driD 
breakage. Send for catalogue. 

W. F. & I NO. BA R N ES CO.,  
Ruby St., Rockford, III, 

Durable-Easi ly App l ied.  
This  roofing I .  mannfactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to tbe weatber as eoal
tar rootlngs do. ar Send Jor 

free sample of roof 12 years 01A, 
OIJith circular and P'l'ice list to 
W A RR E N  C H E M I C A L  

&; lU J<'G. V U  • •  
� �  F u lton Street, 

'
. 

N e w  Y ork. U. S .  A.  

How to Build 

TO BUSI N ESS MEN 
'rhe value of toe SCl.EN'l'JFJC AMERJCAN as an 8dver� 

Using medium cannot be overestimated. Its circulation 
(s many times greater Lnan that of any similar journal 
now published. Jt goes Into all the States and Terrlto
ries, and is read in aU the principal libraries and readtng 
rooms of the woi:ld. A bu�incg8 man wants something 
mOre than to see his advertisement in a printed news
paper. He wants circu1ation. This he has when he ad
vertises tn the SCIENTIFJC AMERICAN. And do not let 
toe advertising agent influence you to substitute some 
other paper for t.he SCIENTIFIC AMERICAN when se. 
lecting a list of publications in wblch you decide It Is for 
your interest to advertise. This is frequently done for 
tbe reason that the age-fit gets a larger commIssion from 
the papers baving a small Circulation than Is allowed on 
the SCIENTJFIC A:\l l<�RICA N.  
For rates see top of first column of this page or ad. 

dress lU U N N  &; (; U . ,  l· u b l i s h cl· ... 
3 6 1  HI' o a d w ay .• N ew York. 

THE BICYCLE : ITS INFLUENCE IN 
H�alt ll and Disease.-By G. M. Hammond. M . D .  A l'al� 
nan le .and in terestillU" paper in which t he subject is ex
haust lveh' u'eated from the fo l lowinll standpoiDtS : 1. 
The use of the cycle by persons in health. 2. The use of 
the cyc le by persons diseased . Contained i n  S C I ESTI F I C  
..\ M E lll C A. 1'\  SUPPI.El\I l!:�T. NO. l 00'..! . Price 10 cents. 
To be bad at tbls office and from all newsdealers. 

DYNAMOS and ELECTRIC  M OTORS 
Our 10 t o  75 IIgbt Dynamos 

are pronounced a success by 
all who have them in use. 
High grade, compound wound 
self oni�, self aligning bear
ings, bi�h efficiency and great 
durabilIty guaranteed. Low
est prices. Do your own light
ing, no experience required. 
Send jor cataZof}ue and prices. 
Complete plants furnished. 

ROTH BROS.  & C O . ,  Mlrs. ,  
30-34 Market Street, 

Chicago, I I I . ,  U. S. A. 

BALL . BEARING AXLES . AND RUB-
per Tires.-A paper read before the Carria,!Ze Bui lders' 
National Convention, Phi ladelphia. OCtober, J894, show
tng the advantace to be deri�ed from the use ot" ball 
bearings and ·pneumatic tires in road vehiclf'is. Con
tamed in SrlF.KTIFlC Al\IF.H.ICAN SUPP LEM ENT. No. 
992. Price 10 cents. To be had at this office and from 
all newsdealers. 

sWELL DRilLS 
awarded Highest !tedal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTI.N M FG. CO., CHICAGO, ILL. 

V8u U S E  D R I N DSTO N E S ?  
If so, we can supply you. AU sizes 
... u u l I l e d and l I u lll o l l l l l e ci . always 
kept i.n stock. Remember, we make a 
specialtyof selecting stones for all spe .. 
cial purposes. ar Ask for cataloaue. 
'I' b e  C L I<: V E I.A N D  �'l'() N E  co. 

_______ 2d Floor, Wilshire, Cleveland, O. 
:M:ANUF ACTURE OF STARCH FROM 
Maize.-By J . . l<;rieg.ner. Ful l detai ls of the process. 
Wit.h one i llustratiQn. Conta.ined in SCIENTIFIC AMEli.leAN SUPPLF.J\U�NTt .  No� 1.0.1�.  Price 10 cents. '1'0 be 
had at thi8 office. and from all newsdealers. 

a 
THE ORNAMENTAL IRON INDUS-
try.-Description of the method of manu facturinR' 
wrought. iron into ornamental and Hrtistic forms, With 
9 i l lustratIOns. Contained in SCIENTIFIC AMERICAN 
:-:' U PPLEMENT. No. 1 02 0. Price 10 cents. 1.'0 be ha.d 
at this office and from all newsdealers. 

Those intendlnl< to build w1ll find tbe very best practical sug
gestions and examples of llodern Architecture In tbe hllndsollleat 
Architectural Magazine ever published 

"The Scientific AmerIcan 
Building Edition." 

Eacb number i s  illustrated with a Colored plate alld qumerolls 
handsome emzravings made direct from photogrq.phs oj buildings, 
together with interior views, floor plans, description, COj3,t� loc�Uon, 
owners' and arcbitects' names and addresses. The illustrations 
inclqqe seashore, southern, colonial and city residences, chQrches, 
sc4001s. public buildings, stables. carriage bouses, eto. 

AU who contemp]ate buildinfl, or improvinJl homes or structures 
of any kind, bave in this handsome work an almost endless .erles of 

tbe latest and be�t eXllmp!es from wblch to make selections, thus saving time and money. 
PUBLISHED MONTHLY. SUBSCRIPTIONS $2. 50 A YUR. SINGLE COPI ES 215 CENT", 

�o.r �� �."� �e
�

s ��:"�N MUNN & GO., Publishers, 36 1 Broadway, New 

Engine and belm controlled 
from bow. Latest Improved and 
only 12 to 1 motor now ready for 
tbe market. 18 to 40 ft launcbes 2, 3, 5 and 7 b. p. No licensed en-
r;1

e
��j��P��:r:��l!!re

d
NO S�:� 

gerous naphtha or gasotme used. 

's � t.�,_ ,------� - -
IU al'i n e  Vapor E n ll i n e  Co . . J ersey C i l l" o  N .  J .  

T H E  MOD.ERN I C E  Y ACHT. - BY 
Geo. W .  POlk. A new and valuable paper, containing 
full, practical directions and specifications for the con:' 
struction of the fastest and beM kind� of Ice Yachts of 
the latest, most approved forms. I l lustrated with en. 
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TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. '1'0 be had at this office and of all newsdealers. 

The Chicago Gas & Gasol ine Engi ne 
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engine on the market. Has no 
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and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

N O W  

MANUFACTURED BY 
.f • .f. N O ltlll A N  CO . . 

48 "A" Soutb Clinton St •• OHICAGO, ILL. 

R EADY I 
, Seventeenth Edition of 

Experimental Science 

ltE v !:,JED AN}) ENLARGED. 
1�0 l' nl:"n Il n d  1 1 0  Supel'h V il li added. 

Just the tbing for a boliday pre�ent for any man. 
womar..!'I.tudent, teacher, Qr �nvone interested in .science. 

In the new matter contained in the last edition wtll be 
found the SCientific Use of tbe PbonoJrraph. tbe curious 
�th

C
�t���

s
�:w 

k
��d�n�:r::t�r:W�rc��

c
�ft�'sfg�::r:!. 

}:fW;��e�£i�i���g��:c�gt�:s�
b
����. ��iri�:)�

r
Wh���� §��f�k8 �C

E\����iC�l
a
B?s���f��·. ��clr��

a
ai8"r�

s
'fl'f��·� 

er, Jr.lectrical Rocker, Electric Chimes, How to Color 
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ence applied to the Arts. sent free and free of postat!e 
to any one in any uart of the world who wilJ furnish h is  
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Bv Prof. Ernst :Mach in January 3Ionist. 50 cents. 
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C o n stab le  Bldg .• 5 t h  Ave. and 1 8th St. , New York City 

VANDUZEN S�i.ATM PUMP THE B E S T  I II THE WORLD. 
Pumps Any Kind of Liquid. 

in Order. never Clogs nor 
Every Pump Gua.r .. nteed. 
o SIZES.-l ions per Hour. 

each.  Address 
DUZEN CO" Cincinnati, 0, 

A Valuable gook 
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try and at the least expense. The 
book isworth dollars to you. Address 
A, F. Williams, 61 Race St., BriStol, IAlnD. 
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ies and practical experience of the al?le,st cbel!llStS. and 
workers in all parts of the world ; the InformatIOn gIven 
being of the higl.Jest vaiue. arranged and condensed in 
conCise form conveni ent for ready use. 

Aimost every inquiry that can be thoug-ht of. relating 
to formulre used in the various manufacturing indus
tries, will here be found .answered. 

Instructions for worklng many ditlerent processes in 
the arts are Iliven. 

':rhose who are engaged in any branch of induetry 
prC?babl y  will find in this book much that is of practical 
valUe in their respectlve callings. . 
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25'1 engravings. 322 pages. 12rno. cloth. N. Y., 1895. 
$:.! . 5 C1  

Mngnethnn . By  E .  J .  Houston - and A .  E. Kennel ly 
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Mech anical Ellgilleer'8 P o cketbook. A Reier. 
ence Book of Rules. Tables. Data and Formu lre for the 
use of Engineers. MechaniCS and Students. By "�il l ialll 
Kent. 12mo, morocco flap, pocketbook form. 1,087 pages. 
N. Y .. 1S95 . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . .  $ :1 . 0 11  

Mechanism. The  Wonders of Modern Mechallism� 
A Resume Of Recent Progress in Mechanical. Physical 
and Engineering Science. By Charles H. Cochrane. 
Svo, cloth. Illustrated. 402 pages. Philadelphi
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Min erals, and How to !oitudy Them. A Book 
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380 pages. N. Y .. 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . iiO 
llli nel·nhi. A Practical Manual of Minerals • .M ines 

and Mining. Comprisinil suggestions as ·to the localities 
and associations of all tl}.e useful Mineral s. ful l descrip
tions of the mo�t effective methods for both the quali
tative and quantitative analyses of each of these 
Minerals, and hints upon the various operation� of Min 
inil, illcluding Arceitecture and Construction. By H. S. 
Osborn . I l l ustrated by 171 engravings. Second edition. 
revised a.nd  enlarged. 8vo. cloth. a&J pages. Phila-
delp!Jia, 1895 . . . . • . • • . . . . . . • . . . . • . . . . . . . . . . . . . . • . . . . . . . .  $4.aO 

Mining. Economic Mining : A Practical Handb.)Qk 
for the Miner. the Metal 1urgist. and the Merchant. 
By C. G. Warnford LGck. 8vo, cloth. 6(% pages. i l lus-
trated. London, 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �a.1I11 
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and iThermodynamics for the practi cal use of Ice Manu
tncturers. Co ld BLOraJle Men. Contractors. Engineer�. 
Brpwers. Packerj. and others nterested in th(· npp l ica
t ion of Refrigeration. By J. 1£. Siebel. mo, dot h .  
200 pages. 1b95. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2 . aO 

Shop I{inks and Machine Shop Chat : A 
SerIes of over Five Hundred Practical Paragraphs. I n  
fami liar languau-e. showing special ways of doing work 
bettE-r. more cheaply �l nd more rapio l y  than usual. By 
RObert Grimshaw. M, E.  With 222 engravin�:o;.� 893 
pages. 12mo, cloth . N. Y . . 1Il\Jtl . . . . . . . . . . . . . . . . . . . . $�. ;) 0  

�team EnlI'ill�el · inll. A library o f  Steam Enl!in
eerlnc. By JI hn  Foahrenbatch. M. t£. 8vo. clot.h. 52.1 
il lustrations. 8a:� puges. 1�. , . . . . . . . . • . . . . . . . . . . . .  $i),OO 

'J'el epholl e .  'rhe practical Telephone Hallt l book 
nnd Guide to the 'j'el e (lhonic Exchang-e. By Joseph 
Poole. A . l .E.E. With 288 i l l n�tral.ions. Second editio l l .  
revised and enlarged. ;;1)4 pages. 4 folding plate,. 1895. 

$ 1 . 5 0  
Wi l'i ug. How t o  Wire Bllildi ng�. A Manual o f  t he  

A rt of Interi('r W irinll. A ugui'tns No l l .  \Vah many 
i i l uJoltrat inns, Ifourth edition. 12mo. cloth. 162 Pllj!f" . 
N. Y .. l895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 . 5 : 0 

F E E E. 
Our entirely new Catalogue of ScientifiC and 'rec l i n i 

cal Books. containing over· 3.0JO titles, · af?q '·��bracin/.{ 
more than 300 different subjects, with Authors' Index, 
Will be malled free on appli cation to .any ad�ress in 
the world. Addres8 

MUNN &, CO . •  

, P u b l i s h e rs o f  t h e  " Sc i e ntific A m e rican," 

36 1 B roadway, N ew Y ork. 

© 1896 SCIENTIFIC AMERICAN, INC.



1 28 

U K D I lS A lt ¥  K A T E S .  
I n si d e  Pn2'e.  each i n ser t i on . - , ;;  c e n ts n l i n e  
B a c li:  l' a:re", p a dl i l l !ii e l' r i o n .  • - $1 .00 a l i n e  

rr Ji'o'r sonle classes (jf Ad·verti,seiments, Spec'ial and 
Higher raies are 'requi red. 

'L' l:l e  ab�)Ve are charges per agate line - about e i ght 
words per Hne. This notice shows tbe widtll of the line, 
and i s  set i n  agate type. F.ngravings may h ead aever
t n-�ell1ents at the same rate per aJ,rate l ine. by measure� 
ment, as the letter pres6 Advertisements must be . 
received at Publication Office as early as rrh ursdav 
rnOl'lI lng to appear in the fonowing week's Issue. 
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Teakettles have many pOints of superiority. 
S oout cannot be melted atr and will not leak 
if left on fire without water. Heavil y  lined 
with pure tin. Enameled wood handles, al
ways cold. � The " ROME" &3 � is the only Teakettle on 

Always Cool. ,;}) the market that does not 
have 25 per cent of lead 

in the lining-lead in solution is a ,tiveted to Cover. 

� subtle poison. 

A l l  Latest I m p rovements.  
Always Abso lutely  Safe. 

Ask /Jour dealer for the O IRome," or 
,,;end to 'Us jor DescNpt.fl'e Gi"1'culars 
(ou'L Price�. 

Rome Manufacturing Co.  
I 3 1  James Street, 

Over the hills 
and far away, 

Rome, N. Y. 

The whizzing wheels ,peed on to·day. 
As they fiy along the glad ,houts ring

.. Ride MONARCH, the wheel that', best and king. " 

MONARCH 
KINO OF BICYCLES 

Beloved by his subjects because he does 
right by them. There's 'S0odness and 
merit in every inch of his kingly fame. 

4 models. $SO and $100, fuuy guaranteed. For chilo 
dren and atlults who want a lower 

price wheel the Deflan(·e is 

made in 8 models, $40 to $75. 

Send for Monarch book. 

Monarch Cycle Mfg. Co. 
Lake,. Ha18ted aDd 

Fulton 8tfll., 
CHICAGO. 

88 Reade St., 
NEW YORK. 

SCI ENTIFIC A M ERICAN S (J PPLE-
:\� ��Nrl'. Any desired back number of thp. SCJENTU')C 
A�I l1RIC A N  SUPPI,EMENT can be had at this utfice fer 10 cell'ti:J. Ali:JO to be lJan Of neWsdealers in aU parts of 
tbe country. �, 

\r:5�""�.&�.�.il"""""5"�il"""".""""""'� 
!} UNAPOLEONtt � 
i) BICYCLES � 1 ARE SUPERB... Catalogue Free 1 
, THE JENKINS CYCLE CO. V .� J8 and 20 Custom House Place, Chicago ;, 
t..-���8��88�.���.�"�"8� ... -e--� 

A GEN!�,!�TED roll FINE TOOLS IN EY£RYSHOP. " �ATALOGUE U.H.BESLY &. ()o. AND AGENCY. CH ICAGO, I LL.U.S.A.-

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns Lctte rs

Patent N o .  463, 5 6 9 ,  granted 

to Emi le Berlin er N oye m -

ber  1 7 , 1 89 1 ,  for a c o m b i n ed 

Telegraph a n d  T e l ep h 0 n e, 

covering all  form s of 
M icrophone Tra n sm itters 
o r  contact Telephon es. 

J c itut i f i c  �tutticau. 
D A I M L E R  M O T O R C O M P A N Y, 

B U I L D E R S  O F  

Highest Grade Single and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

at Send for I l l u strated Oatalogue a n d  P rice L i st. 

W O R K S, " S T E I N W A Y ,"  L O N G  I S L A N D  C I T Y ,  N. Y .  
-----------------------

DOES 
ANY
THING 
PHOTOGRAPHIC-

Brazing� 
�Stand 

For Bicycle !:lanufacturers, 

Repair Shops, and rrool Room 

purposes . . . • . . . •  

. . .  W E  A R E  B U I L D I N C  . • •  

The Oe lebrated-----

The Pocket "HORNSBY-AKROYD" 
- O I L  E N G I N E  

Kodak. 
Po�ket Kodak, loaded for 111 picture!i, 1 % x 2, 
Developing and PrInting Outfit, 

EASTMAN KODAK CO. 

$5.00 
1.60 

Sample Photo and booklet 
for two 2-cent stamps. 

R O C H E S T E R ,  N. Y. 

The De La Vergne Refr igerat i ng  Machine Co. 
FOOT E .  1 3BTH STREET. N EW Y O R K .  

At a P · Blcyc ies, Watches Guns, Buggies. Harness, rlG� SfOwmg :\lachineEl Org:1.ll8 .  Pianos Safe!l,Tools 
Scales o f  all v lrietieil anc! 1000 otherat'

.
ticlea !,���������������������� 

Li�ts irea . CHIC..A.GO SCALE ( 0 , Chw:l go l l l� 

�mYG�ES. 

ARE THE CHOICE 
OF EXPERIENCED RIDERS, 

Those w h o  have learned to know the difference between l\ wheel that actually is high grade. a n d  o n e  that 
is simply cl a!med to be. Others may be good, but the Waverley i:.o; the Higbest of all Higb Grades. REW ' RD of a new Waverley Scorcher is offered to each person who recovers a stolen '96 .Waverley 

' . II d uring 1896, payable upon presentation to us of satisfactory proof of the facts and the 
sentenC('--ef the thief. -This reward is open to every one excepting th� -owner bf the 

stolen wheel , butis not oayable to more than onl:! person in any case. 
ART CATALOGUE FREE BY MAIL, INDIANA BICYCLE CO. , INDIANAPOLIS, IND. 

The Scientific American 
Reference Book. 

A most useful little bound book of 150 pages, com
priSing, probably, the most extensive variety of stand
ard, practical, condensed information ever furnished 

to the pubJic for so small a price, only 25 cents. 

Among its contents are : 'rhe Last · Census of the 
United States (1890). by States, 'l'erritories, and Coun
ties ; rrabie of Cities having over 8,000 inhabitants ; 

Map of the United States - miniature outline ; The 
Patent Laws full text) ; "l'he Trade Mark Law (full 
text) ; The Co pyrigLt Law (full text) : 'l'he Princi pal 
Mechanical Movements -illustrated by 150 small dia4 

grams-of val u e  to inventors and designers of mecb an

ism ; .\I edallion Portraits of Distinguished American 

Inventors ; Valuable Tables relat.ing to Steam, Elec

tricity, Heat, Metals, 'Veights, and Mea�ures. lJr Sent by mail to any address on recf'ipt of pr'ice. 

2;,) cellts. 

MUNN & CO. , Publishers, 

36. Broadway, New York. 

MANUFACTURE OF BICYCLES.�A 
very" com pr.ehensive article giving the details of con
struction of every part of these vehicles. With 1.6 en
gravin/;!s. Contaill ed in SCIENTIFIC A MERICAN SUP
PLEMENT. No. 90S. Price 10 cents. To be had at this 
office and from al l newsdealers. 

J ESSO P'S ST E E LTHB\�\RY 
F O R  TOO L S ,  S AW S  f: TC. 

WI!! J E S SOP & SONS L! �  91 JOHN S T.  NEW YORK 
---------------------------------------------------------

.. I M PROVEMENT THE  ORDER OF THE  AGE. " ______ _ 

New Model 

Smith Premier Typewriters 
---- N os. 2, 3 A N D 4 

H A VE YOu EXA MINED THEM ? 
Many I m p rovements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PR EMIER TYPEWR ITER COMPANY, Syracuse, N. Y. , U. S. A. 
BRANCH OFFICES IN TWENTy-NINE PRINCIPAL C I TIES IN THE U N I TED STATES. 

[FEBRUARY 2 2 ,  1 896. 

PR I ESTMAN SAfETY O I L ENG I NE  
" Phenomenally low in eost oj operatw.n. "-FrankJin Inst. 
N HI�r.lfM Kerosene , N OT Gaso l i ne 

N O R  
E lS H I N EElt 

1':,c
��t�

icaior 
lng, Pumping, 
P R I E S T MAN & C O M PANY , I nc.  
F " o n t  and Tasker S t r e e t s .  - - P h i l ad e l p h i a  

There is hardly a U S E  OF POW ER 
ifte�:���;

y
cr��eJ!O�;' s�rg� 

or on the Farm. the 

" C H A R T E R "  rr"J===�fY is not now II1l1n
l\

' It is also run-
W��!

O
O��

s
Trr:Shg�I��g��:: ;"",-====<=::::::s"!!!,--; �rii;e.

Of course It also uses Gas-

CHARTER GAS E N G I N E  CO. ,  P. O. Box 1 48, Sterl ing,  I I I .  

� • T H E  � � 

pr E",'l' A B I,I ", H E U  1 S 4 5 .  
The Most Popu lar Scientific Paper i n  the World 

Only 5 3 . 0 0  a Y e al', I n c l n di n g  Postage. 
Weeld Y--52 N u mb e  ... a Yea ... 

Tb j �  ,�' ideh· c irc n l at e d  and splendidly illustrated 
paper is published weekly. Every Dumber contains six
teen pages of useful information and a lar�e number of 

original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, NoveltIes in MechaniCS, Manufactures. 
Chemistry, lUlectricity.Teleg-rapby, Photograpby, .Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'l' f� r Il l M  of �n b !iiCI·hn i n n . - One copy of the SCIEN
TIFIC AM ERICAN wiJJ be sent for one year - 52 numbers
postage prepaid. to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'I' h l'ee U o l l u ) 's by 

the publisners ; six months, $1.50 ; three months, $1.00. 
(; 1 1 1 b ", . - Special rates for sevel'a! names, and to Post

masters. Write for particulars. 
rl'he safest way to remit is by Posta] Order, Draft, or 

Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 

seldom goes astra.y, but is at the sender's risk. Address 
a11 1etters and make al l orders, drafts, etc., payable to 

lU V N lS  & V () .. 3 1n n ,·oadway.  i\ e w  ¥ ol"l< . 

----�----Jtitntitit �mtdtan Juppltmtnt 
This is a separate and distinct publication from THE 

SCIENTJ ]'IC AMERICA x ,  but is uniform therewith in 

size. every number containin/il: sixteen large pages full 

of engravings, many of wnich are taken from foreign 
papers ane accompanied with translated descriptions. 

'l'HE SClli:NTIFIC AMERICAN SUPPLEM}JNT is published 
weekly, and includes a very wide range of contents. It 
preser:ts th� most recent papers by emtnent writers in 

aU the principal departments of Science and the Useful 

Arts, embracing Biology- Geology, Mineralogy, �atural 
History, Geography ArchreoloJZY, Astronomy, Chemis
try, "ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineering, Mining, Ship lJuildlng, 
Marine Engineering, Photograpby, Technolngy. ManufacturinJ;! Industries, Sanitary Enfi!:ineerin�. AR'riculture. 
Horticulture, Domestic Ecunomy, Riography. Medicine. 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mecbanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEM lllNT. for the United States, 
(:anada, and Mexico. $5.00 a year ; or one copy of the 
SC'IENTIFIC AMERICAN and one copy of the SUPPLE

MENT, bot,h mailed for one year to one address for $7.00. 
Single copies, 10 cents. A do ress and remit by postal 
order, express money order, or check, 

lU V N N  &; CO.,  3 6 1  n .. oadway, N ew York. 

----\i----�ltildillg cgclitiOll. 
THE SUIENTIFIC AMERICAN BUILDING EDI TION Is 

issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty.two large quarto pages, forming a large and 

splendid MIl2azine of Architecture. richly adorned with 
elegant plates and "ther fine engravings ; lIJustrattng the 
most iuteresting examples oC modern Architectural 
Construction and allIed subjects. 

A special feature is the presentation in each n"Jmbel 
of a variety of the latest and best plans for private resi .. 
dences. City and country, including those of very mod
erate cost as wel1 as the more expensive. Drawings in 
perspective and in color are given, together with }']oor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cneapness of this magnificent work 
have won for it the I�al'llest Cit'cn lation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

M U N N  &; CO . . 3 6 1  Broadway, New York. 

----�.---�!vort cgditiOlt 
of the SCIENTIFIC AMERICAN, with which is incor
porated " LA AMERICA CIENTIFICA E INDUSTR IAL," 

or Spanish edition of the SCIENTIFIC AMERICAN is pub
lished monthly. and is uniform in size and typography 
with the SCl ILNTIF I C AMER I CAN. Every number con
tains about 50 pages, profusely illustr"ted, It is the finest 
SCientifiC, industrial export paper published. It circu
lates throllghout Cuba, the West Indies, MexiCO, Cen
tral and South Ameri�a, Spain and Spanish possessions 
-wherever the Spanish language is spoken. THE 801-
ENTI F I C  AMERI CAN EXPORT EDIT10N has a large 
guaranteed circulation in an commercial places through
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

IT Manufacturers and others who desire to secure 
foreign trade may bave large and handsomely displayed 
announcements publisned In this edition at a very 
moderate cost. Rates upon application. 

M VNN & C O . ,  P u b lishers, 

361 Broadway, New York. 

PRINTING INKS. 
The SCIEIS T I FIC AMERICA IS is printed with CRAS. 

IIlNEU JORN80N & CO.'S INK, Tenth and Lombard 
St •• , Philadelphia, and 47 ROle St., opp. Duane. New Yor' 
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