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THE ATI,ANTA EXPOSITION. factory, and the railroads centering in Atlanta are Atlanta on the day set apart especially in honor of 
At a meeting of the dil'eeiors of the Exposition on now running trains in double sections , which, it is Chicago. 

Novemher 7, it was announced that cash subscriptionI' expected, wi l l bring a large increase of visitOJ·s. Chi· In the accompanying views we illustrate some of the 
had been made sufticient to cancel the accumulated eago day and Manhattan day are being looked for- notable features of the Exposit ion, the view across 
inriebtedllPSS, putting' the enterprise on a firm fina n- ward to as of exceptional importance in the matter Clara Meer showing a model Japanese village, exhib
cial footi llg, with gate receipts i llcreas ing largely of d isplay and attendance. it being predicted that as I iting the typical characteristics of this [)eople. 
every day, The attendance has thus far been Hatis - many as 1;'i,OOO delegates from Chicago will be at There is an apparent lightness or breeziness in 

VIEW ACROSS CLARA MEER. THE GOVERNMENT BUILDING. 

THE FORESTRY BUILDING. THE PH!ENIX WHEEL. 

IN THE STREETS OF CAIRO. TERRACE AND CLOCK TOWER WITH CHIMES. 

THE ATLANTA EXPOSITION. 
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JapaTH'se structure that precludes its general use in 
our �f-'\'ere climate, although it has a pictorial aspect 
t ilat is pleasing in its variety. The large building 
overtopping the Japanefle village is the Liberal Arts 
building, the Chidle tower, Art building and New York 
State bnilLl ing being upon the terraced heights, while 
the large white edifice presents the Woman's buildin!? 
from one of the many standpoints that reveal its beau
tiful proportions. The pole and boat in the lake are 
part of the paraphernalia of the Life Saving Service 
exhibit, the upright mast representing the supposed 
Illast of a stranded vessel. One of the crew is dai ly 
rescued from th is UJast i n  a genuine exhibit o f  the 
means employed in this service. A line is shot over 
the yard. the breeches buoy is sent out from the 
shore, and finally the exhibitor simulating a distressed 
mariner i", broug-ht �afely to the shore. 

The Govprnment building is thp most attractive and 
complete of all on the grounds, and in it are exhibits 
from nearly e\-ery departrnpnt of tile governlllPnt -- war, 
navy, interior, t reasury, etc. About one-sixth of the 
floor spaEe is given to army siege and field guns, army 
rifles, military trapping ;;, wagon trains, models of men 
and IwrseE fully accontered for service, et.c. In a simi
lar space for the navy are shown models of ancient and 
modern United Shtps war vessel!' of large size in glass 
cases, including a, full sized torpedo boat ready for ser
vice and the variolls forms of guns and small arms 
used in the service. The S:llithsonian Institution con
tributes a varied and educational display. The Light
house Board, Fi�heries Commission and Signal Service 
ha ve many beautiful and interesting features, and in 
the southwestern corner of the building are tanks for 
living' fishes of many species. 

Tile L of the corner is utilized with a broad passage
way so a--ranged that the only light coming into it 
passes through the water in the tanks, thus giving per
fect illumination of the fish. One side of the L is de
voted to salt water and the inhabitants thereof, while 
the fresh water fish are in the tanks on the opposite 
side. 'l'his portion of the building is always crowded 
with visitors, and great credit is due the commission 
for the taste displayed in its arrangement. The por

tion devoted to the Agricultural and Treasury depart
ments is also exceerlingly interesting. Every variety of 
g'overnment note, bond, postage stalllp, vignettes, por
traits, etc., is shown, and a stamp is in operation 
producing medals and coin. 

The Forestry building, with a floor space of 3.000 
squa re feet, is unique in construction. in that the tim
her on its exterior sllrface and the interior supporting 
timbers are not denuded of their bark, thereby giving 
to this building the appearance of being a colossalrus
tic SUlumer house. In the exhibits fOl'minl? its attrac
tive interior are shown all t he varieties of Southern 
wood. both i n the rough and finished state. The 
western -half of this building (in the immediate fore
ground) is devoted to minerals, and here are shown all 
the useful Southern minerals, as coal, marble, lime
stones, granite, clays, etc.. and many of the more 
valued stones fOI' jewels and ornamentation. An octa
gonal turret rising from the center breaks up the 
straight lines of the side walls. Projecting porches on 
the ends and sides also materially assist in destroying 
a monotonolls flatness to the elevation. 

The Phcenix wheel. whose larger prototype proved 
so at tractive at Chicago, is also a good drawing card 
for visitors at Atlan ta . The wheel is rotated by a 
huge sprocket chain engaging with the sprockets upon 
one of the eircnlar rims, the chain being driven by a 
steam motor. Upon either side of the street where 
the wheel i s lacated are buildings devoted to amuse
Illent exelusi vely. 

In the" Streets of Cairo." the architecture of Egypt 
is represented both in form and decoration. The lo
cality is devoted to booths, where are sold trinkets and 
souveni rs, supposed to come from Egypt, the dealers 
being dressed as Egyptian natives. 

Looking toward the Government building from the 
plaza, the most prominent feature, as represented in 
one of our views, is the II Cbime" tower, as it is called. 
It is located upon one of the terraces that surround the 
grounds of the Exposition, and contains a chime of 
thirteen bells and a tower dock. Back of this tower is 
shown the Go\'ernment building, and upon the left 
is sepn a portion of the Art building. 

--------------�-�,.��.�.�------------

A Scientific Prize Awarded. 
Mr. J. R Roosevelt, secretary to the United States 

Embassy, has presented to Lord Rayleigh and Prof. 
RamFl�lY the check of the emba!'sy for $10,000, being 
the Hodgkin prize awarded by the Smithsonian In
stitution of Watlhington for thpir di�covery of new 
properties in the atmosphere. The recipients of the 
prize have written a letter of thanks to the Smithso
nian Institution. 
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THOMAS C. ROCHE. 

Another practical worker in photography has passed 
away. We refer, with regret, to the death of Thomas 
C. Roche, o n  October 22 last, 68 years old, following 
just a year after the decease of Charles Ehrmann. 

Mr. Roche, we are informed, began the practice of 
photography in 1858 as an amateur photographer, 
practically when the wet plate process began to be ex
tensively used. 

In 1860 he brought into use anilin e  dyes for photo
graphic purposes, for tinting albumen paper and the 
coloring of photographic prints. In 1862 he was in
duced to become a professiona l photographer and be
came · associated with E. & H. T. Anthony & Company 
of th is city, one of the oldest ph otographic manu
facturers, whom he served for the past thirty-three 
years a.s their expert in photographic ma tters. At 
the time stereoscopic pictures were the fashion he did 
an immense amount of work, making' stereo negatives 
of Celltral Park, and, under the protection of General 
Meigs, numerous pictures of battle grounds of the 
civil war. 

In 1877 he was awarded a silver medal for the best 
carbon transparencies, and received a similar award 
the following year. About this time he su!?gested an 
important improvement in colloty pe printing which is 
now.being used commercially. It is said in 1879 he 
produced the first f'pecimen of gelati no-bromide paper 

made in the United States, for which he was after
ward in 1881 awarded a patent. He also invented an 
impro\'ement in gelatine dry plates by which the gela 
tine was so hardened during the manufacture of the 
plates that it would not dissolve out afterward in hot 
or warlil water. The plates were specially u�eful ir 
hot climates and he gave them the name of ., tropical 
plates." He was very successful in the making of 
collod io-bromide emulsions and in preparing dry plates 
with the same, wh ile later he learned to manipUlate 
the gelatine dry plate perfect'}y. He was familiar with 
lIIany d ifferent processes, was fond of experimenting 

in several directions and al ways willing to aid and help 
amateurs and others out of difficulties in photographic 

NEW YORK. SATURDAY, NOVEMBER 16, 1895. manipulat ion. 
======================= I He was generally quick and alert in grasping' the 
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monuments of i ts skill and labors that Ulay happen to 
survive it. 
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i� the fact any reflection upon the work of the modern 
builder. It is merely a result of the more artistic 
modern taste, wbich expresses itself in a style of arcbi
tt'cture that is at once more picturesque and less dura
ble t h an the gloomy temples and palaces of the an
cient builders. 

This is tbl' age of steel and iron , materials for con
struction of which the ancient raees appE'ar to have 
known very little. As compared with stone, they are 
les" durable. Left to itself, an iron or steel structure 
wi l l, in time. corrode and disappear. Unless the 
skeleton frames of our modern lofty bui ldings be care
fully buil t i n  and protected from oxidation, it is cer
tain th at their lifE' w ill be limited ; for, should the 
steel work ever be (aten away by rust, there wi ll be 
no strength in the lower wal ls adequate to carrying 
the great superimposE'd load of the upper stories. 
'rhis, of course. is not an immediate contingency ; 
but in reckoning the life of buildings-as we are now 
doing-by centu ries, it iR an element of decay that 
tlIay ultim ately be responsible for their collapse. 
Of the great steel and i ron structures, such as the 

Brooklyn and the Forth bridges, it may safely be said 
that their life wi l l  be contemporaneous with their care
ful maintenance and repair. The tbeory of the crys
tallization of steel und er continued stress is  TlOW pretty 
well exploded; and it is generally eon ceded that if a 
steel structure, such as the Brooklyn hridge, which is 
subject only to static strains, be carefull y protected by 
paint ing, its l i fe may be indefinitely prolonged. Left 
to it!'elf, however, as the works of the ancients have 
been left, the rust eating through the cables would ul
timately bring the wholE' structure into the river, leav
ing the granite towers as an indestructible monument 
to mark where the bridge once stood . 
The great system� of waterworks, both for muni

cipal snpply and for irrigation, will provide many 

lasting monuments to t h e  e nergy and skill of the 
nineteentb century. Nothing constructed in Egypt or 
Assyria was more d urable than is the masonry of the 
great dam of t he  Croton waterworks . 

In construeting our vast system of railroads we have 

wri tten our history in ll10numental l ines of rock and 
earth, that will probably last as long as this globe 
turns upon its axis. Should some glacial period return 
aml gr i nd these embankments and cuttings out of ex
istence, there would yet remain the great tunnels, to 
�h ow with what unconquera ble energy we pushed our 
way even throngh the heart of the hills themselves. 

...... 

Autumnal Tints. 

Now tbat the shortening days and lengthening 
night� are gradually inducing that wi ntry sleep of 
vegetation prior to w h i ch a large percentage of trees 
and shrubs and lesser growths tbrow off entirely their 
leafy garb, we find tbese unobtrusive green leaves 
rivaling the brightest blossoms of the summer in the 
brilliant tints they assume. Curiously enough, too, in 
most cases the alteration of the sap, as its vital flow i s  
first slowly checked and then stopped altogetber, leads 
to tbe assumption of a gamut of tints embracing the 
brightest complementary colors of the normal hue of 
green. In one and the same leaf we start with tbe 
pale green of the opening buds in spring, the ripe, dark 
virid ity of the late summer, and now, at t h e  first keen 
frost, it first turns pale and sallow, and then bl ushes 
vividly, changing into glowing scarlet as it falls flut
tering to the ground. Here, in the succeeding stages 
of decay, the scarlet deepens and sobers down into 
warm ru ssets and browns prior to merging i nto the 
dusky t ints of Mother Earth berself. The subtile 
changes which lead to this wonderful display of color 
are extremely interesting wben considered in relation 
to the laws of color generally. Every tint. as is well 
known, has its own particular number of vibrations of 
the rays of light which produce it, precisely as every 
tone i n sound or music has its special number of aerial 
vibrations , which cannot be altered witbout altering 
the pitch. Hence, in the leaf, during i ts period of vi
tality, it is endowed with a capacity for absorbing all 
the tints but the green, which it rejects and reflects, 
and by virtue of whicb we term it of that color. So 
soon , however, as its vitality declines a cbange sets in. 
and as it wanes t h e  light is gradually decom posed in a 
different degree, and correspondingly divers hues are 
reflected in the proeess. If we obAerve the colors of 
the min bow or spectrnm, we shall invariably find a 
certain order maintained; beginning with violet, the 
tints graduall y merge into ind igo, and thence into 
blue and green. Then, starting from this completed 
half, we tind precisely the same successional order as 
we observe in decaying leaves, viz. , the pale greens, 
yellows, orange, and reds, which render our autumnal 
landscapes so brilliant as to defy tbe palette of the 
painter to reproduce them. This rich ness of coloring is 
a feature which merits full recognition in the choice of 
trees and climbers especially. A wall covered with 
Ampelopsis Veitchi, for instance, is intense ly beautiful 
for several weeks before the foliage actually drops, 
the vary ing d('grees of exposure to sun or frost bring
ing out the colors irregularly, and thus adding the ad
ditional charm of con trast, since all the hues from 

J titutifit �mtritJu. 
green to scarlet will be presented in a single coup It was only in March, three months before the race, 
d'mil.-The Gardeners' Magazine. that the construction of the carriage with its motor 

.... I .. and battery was commenced, and only one trial was 
Electl'\c Road Carriagu. made prior to the race of June 6, and except for the 

M. Rechn iewsk i contributes to L'Electricien an ac- heating of the one ax le, no part of the vehicle or of its 

count of the vehicle built by M. Jeanteaud, which ran machinery called for the slightest repair during tbe 
the Paris-Bordeaux raee without serious accident. He run of 600 kilometers, as is proved by its return to the 
says that electricity prope lled carriages 'tre, neverthe- exhibition after the journey. 
less, yet only in their experimental stage. From the Messrs. J eanteaud et Brault aimed less at the prize 
driver's point of view the electric carriage b as the most than at dem onstrating tbat electricity has entered the 
convenient and manageable motor and leaves noth ing practical stage in road traction, and we can only re
to be deHired on this count. It!; mObt inconvenient gret that the unfortun ate accident to the axle should 
feature is that it is necessary to seek a ch arging sta- bave prevented the veh icle from showing what would 
tion after running a certain course for the purpose of surely have been even a much better record. At the 
being recharged or of a change of cells, an inconveni- same t i me, the weight of over th ree tons shou ld be 
ence less serious for certain services than for others, kept in mi nd as someth ing to be, i f  possible, reduced, 
as, for instance, when a carriage runs between certain as it is a great bar to the success of accumulator pro
fixed points or stations. The first item to be consid- pelled carriages for general work. 
ered is the distance that can be run on one charge; _ '.' -
the seeond item is the poss ible rmllling speed. A mong A Fiberloid EXl)}osion. 
the many accumulators tried up to date for road ve- The ci ty of Newburyport, Mass. , was startled about 
hicles, those of the Fulmen type h ave given best re- 10 A. M., October 23. by the explosion of w h at are 
suits, and the arguments of the article are based on I known as the Fiberloid Works, by which many were 
the figures obtained therewith. The batteries used wounded and several lives were lost. The facts are as 
on the Paris-Bordeaux route weighed complete 850 follows: Last May the Fiberloid Company started 
kg. (1,875 lb. ), and had 38 elemen ts of C 21 type di- operations as successors to the Lithoid Company for 
vided into It dozen boxes of 3 or 4 elements each. the manufacture of collars and cuffs. Fiberl oid, whicb 
Each element h ad 15 kg. of electrodes and a capaci ty is  merely a trade name, is  nearly identical witb cel lu
of 300 ampere bours at the ordinary rate of discbarge loid, being a hard elastic suhstance made by subject
of 10 hours. At a discharge of 70 amperes, nearly 5 \ ing gun cotton or pyroxylin with camphor and other 
per kilogramme of plates, the capacity of the battery substances to a bydraul ic pressure of 4,000 pounds to 
would be still 210 ampere hours. Unfortunately, the the square inch. This compound is very inflammable 
mean power at the 10 hours' d uration of discharge is and higbly explosive, and a former explosion took 
fixed a trifle low, and the length of the road between place in the same place, only with another company, 
charging stations is thus very important. As the June 14, 1890. Hence the utmost caution has been ob
electrical carri ag-e bears its own battery, and this is served. 
limited in its storing power, the question of weight There are eleven buildings in all, employing a hun

and efficiency are of special importance, and it is de- dred bands. One object in having so Ulany small 
bi rable to reduce weight to a minimum. buildings is to l imit the results of accidents. The dry 

The vebicle of M. J eanteaud at present holds the house is where the recent catastrophe took place. This 
record for speed and distance among its electrical is  a room where the pyroxylin is dried after being 
competitors. It i s  a plain vehicle with no offensive wasbed to free it from acid. The lot on hand bad been 
pretense in the shape of a dummy animal in front ; it washed with especial care. The point of ignition i s 
has two parallel seats, each of two places, and a back known to be about 385 deg. Fahr. , and a Illan wbo 
to back seat at the rear and provided in front with a was in tbe dry house four minute� before the explosion 
circular splash guard carrying a triple bul lseye lamp. noted the temperature as being only 100 deg. Fahr. 
The accumulators are placed beneath the real' seats. The m an in charge was accustomed to use wooden 
The wheels are of h ickory, 1 meter diameter in front scoops for shoveling the cotton ; and he also wore 
and 1'40 meter behind, and they carry respecti vely tennis sboes with rubber soles so as to prevent friction 
1,200 and 2,000 kilos. , or a total of 3,200 kilos., or fully 3 from shoe nails. In sbort, every known precaution 
tons. was taken; and yet there was tbis explosion that 

The front end is supported by two bow springs BE't killed McManus, the man in cbarge of the dry room . 
transversely one above the other and coupled back William Giles, foreman, had just left the  dry room 
and back, so giving the effect of a central support to before tbe explosion occurred, and thus eECaped un
the body of the carriage and halving the effect of a injured . He testifies that the temperature had been 
stone or lump u nder either wheel, as well as giving a noticed by him as being only 100 !leg. Fahr . , whereas 
very elastic "uspension and easy running. The body the cotton does not ignite below 385 deg. 
of the yehicle is entirely of steel. The axles have William H. Poor was in the mixing room ; was badly 
bearings of 45 and 55 millimeters at tbe front and rear ; burned, but is eXjJe;cted to. recover. His statement is 
on the day of the race an accident bent the rear axle, th at the explosi on in the dry room burst a bole through 
which ran hot all the time and compelled stoppages the wall into the mixing room , where it ignited the 
continually for cooling and o iling, and when examined nitrated cotton and tbe alcohol. He thinks McManus 
at the journey's end, the axle box was proved to have was dragging a paper barrel of cotton across the floor 
seized badly, and to tbis common acciden t the delay and that tbe friction ignited tbe cotton dust scattel'ed 
of the electrical carriage was entirely due. There is a on the floor. Tbe shock from the explosion was felt 
brake on tbe wheel tires actuated by a pedal and all over the city of Newburyport, breaking Illany 
another brake worked by wheels at each end of the windows, throwing down objects from shelves and 
seat for use in case the driving chain broke upon an doing otber damage. 
:ncline, the t w o  brakes giving absolute security in the ------.... _4 .... 1-1�.------
working of the machine. 

The mechanical arrangement consists of a sbaft 
carrying differential gear dri ving the wheels by two 
chains, the gearing permitting speeds of 1 2  and 24 kil
ometers per hour at the ordinary speed of the motor-
7% and 15 miles. 

T h e  motor built by the Societe Postel Vinay b as 
given excellent results, both on a brake test and over 
the course of 600 kilometers (375 m iles), which it ran 
witbout a failure, and so takes a position in advance 
of anything yet tried. Its efficiency was over 90 per 
cent wben working at a voltage of 70, and nearly 7 
horse power with 70 am peres. This is necessary for 
t h e  traction at the rate of 24 ki lometers. The weight 

of the motor is 225 ki los ., and it develops 14 or 15 borse 
power when surmounting hills withou t  h eating or 
sparking, and it acts as a dynamo or brake in descend
ing hills to the extent of 80 amperes. Thoue-h too lit
tle to be taken into account , it is enough to secure ex
cellent regulation in descendi ng hi lls. The intended 
output of 70 amperes has freq uently been doubled, 
and even 200 have been drawn for an appreciable time 
without lowering of the voltage. In spite of sucb 
enormous outputs, of frequpnt journeys by rail  of 
some of the batteries returned to Paris to recharge, 
and sent on again to Bordeaux , of hasty transship
ment and frequent operations by unaccustomed 
hands, and of shaking on the road, these batteries 
have behaved well and kept their charge. Each bat
tery of 850 kilo�. served for a run of 40 to 70 kilometers, 
according to the nature and profi le of the routE'. Ten 
minutes served to change them at the stations, and 
tbe reconnect ion is automatic by means of springs and 
metal plates. 

f�·ambier. 
The following paragraph i s a part of a speech deliv

ered by the Marq ui, of RipcJn, K. G., late secretary of 
state for the colonies of Great Britain , at the anniver
sary dinner of tbe Linnean Society. It is a good thing 
to b e  honest enough t o  acknowledge ignorance, but 
how a secretary of state for the colonies cou ld have es
caped hearing something of gambier is a mystery. 

"I had a curious proof the otber day of the way in 
which plants of great value may be but little known 
to tbose who do not cultivat.e f'cience, or are not. en
gaged in those ilJdustries in which tbese plants are 
employed. 1 received a deputation from Leeds. 
T hough most of you probably think only of Leeds as 
an important place for the produetion of cloth, yet 
there is a great leat h er trade in Leeds besides, and 
this deputat ion of lead ing men came to me to do what 
I could to help to increase the prod uction of gam bier. 
They told me they could not get on without it ; that 
it was absolutely essential to their industry, and that 
it came shipped to them froIll S ingapore. 1 believe 
the largest quantity is not grown in Singapore, but 
comes from the nati ve states beyond. I am bound to 
say that until I had recE' i ved this deputation, I had 
never h eard of gal1l bier. I knew nothing about it." 

The interest of this paragraph lies not in the igno
rance of the official , but in the informat.ion it givE'S of 
the growing scarcity of gam bier. If that deput.ation 
of citizem of Leeds should turn to the United States, 
they would leaI'll th at we have a su bstance here call ed 
can aigre. prepared from the roots of Rumex hymeno
sepalus, that will soon er or later displace gam hier, 
which is of uncertain origin, uncertain qual ity and uu
certain effect. 
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AN IMPROVED VINE CUTTER. 

The i l lustration represents a machine  adapted to c u t  
off parts of  any cl eeping vine o r  for tri m ming o r  cut
ting off runners, and it may be carried close to the 
plant to cut off desi red port ions without inj uri n g  what 
is left, the c utters bein g  also readily adj ustable and 
easily accessible for sharpen i ng or cleaning. '1'he i m
provement has been patented by Haul Illond .J. Evans, 
of H a m pton.  New Brun s w ick, Canada. At the for
ward end of t h e  m ac h i n e  is a sickle bar fingel' adapted 
to tmvel on the gronnd, and the body and finger bar 
are made i n  two sections d i vided longitudinally, there 
being ill the rear portion of t h e  finger bar and forward 
portion of the body a lo ngit udi nal opening- where the 
cutters are located, as sh own I n  the sectional vie w. 
The ground w heel at the left hand side of the machine 

or checks on the str1l.ight streteh of the eable over the I A GALVANIZING AND TEMPERING TANK. 

track. Another cable is wound around the dru lll, ex- For dipping metal in a liquid bath, a� required in 
tending thence over a pulley OTI oTle of the uprights setting and cooli ng tires, tempering steel, gal vanizing 
and around a p u l ley on one of t h e  h orizontal arms articles, etc. , the improvement shown i ll the i llustra
over the track, from which it extends to a connection tion has been devised and patented by C harles A. 
with one end of the .craper, w h ile attached to the Emanuelson, of Wil mington, Ill. It consists of a 
other end of the scraper is another cable extending to liquid 'contai ning tank in which are inclined track
and being wound around the druIIl in an opposite ways, on which travel wheels supporting a platform 
direction, the latter cable pass ing around a pulley on carrying the articles to be i mm ersed. In the  bottom 
the oppos ite horizontal arm. 'l' he scraper is of metal, of the tank is a horizontal framework of mortised tilll

nearly U shaped in cross section, and at its rear end is  bel'S, removably held in place by llIeallS of latches, 

EVANS' VINE CUTTER. 

pivoted a gate l imited in its rearward m ove
ment by a pin as shown i n  the small view. 
The car to be unloaded h aving' been placed in  
proper position beneath the scraper, and the 
power shaft set in motion, the scraper is alter
nately carried forward and rearward, through 
and over the material to be u n loaded, the 
checks or blocks on the straight stretch of 
cable autom atically m oving the sh i ft ing lever 
to cause the drum to be rotated in one direc
tion or the other to move the scraper backward 
and forward, and t h e  scraper fi l l ing  itself and 
drawing the material toward the open end of 
the car in each forward m ovement . 

• 4 1  • •  
A Railway 'J'Ill'ongh the Sea . 

It is stated that Mr.  Magn us Yolk h opes to 
open his  rail way from Brighton to Rotting· 
dean next Easter. The length is  about four 
miles, and the lines are laid on the sea beach 
near to low water llIark, so that th ey are sub
merged for the greater part of the twenty· four 
h ours, T h ere are four  lines cf rai ls, laid in two 

EMANUELSON'S GALVANIZING AND TEMPERING TANK. 

has an internal gear an d is fast on the axle, the op- pairs, the width of gage bet ween the outer rai ls being and at the ends of th e timbers are vertical bracke ts 
posing wheel being removable, while meshi n g  wit h 18 feet. Each pair o f  rail s  is supported by concrete having at thei r upper ends incl ined plates to which 
the internal gear is a pinion on a shaft carrying a stel· blocks mort ised to t h e  roek belo w, the steepest gra- are sec ured the u pper ends of the tra('kways, of which 
lated cutter wheel, wh ose teeth are sharpened on a dient being 1 in 300, and the sh arpest curve half a there are four, formed of sheet metal, inclined and 
bevel to meet the cutt ing edge of a cutter adj ustably mile radius. The car, which was cl esigned by M r. St. curved down wardly in spiral form. The supporting 
sec u red in the left hand wall  of th e longitudinal open- George Moore, of 17 Victoria Street, 'Westminster, who platform for the articles to be dipped is formed of 
ing, the upper edge of the cutter being flush with the acts as engi neer fo r  the compan y join t ly with Mr. Yolk, another s imilar ho l'izontal framework, there being 
upper surface of the finger bar of the machine. The is:being built by the Gloucester Wagon Company. Each mounted adjacent to the end of each pair of ti mbers a 
stationary cutter may be adj usted or removed as de- of the four main supports is a 12 inch steel tube, shaft carrying rollers adapted to travel u pon the 
iiired, and i n  case the vines might be d amaged by mounted on a four-wheel bogie. The leading bogies tracks, while arms secured to the beams have bent 
the passage of the mach ine in its ordinary shape, the will be driven by vertical shafts i nside the steel tubes. fingers or tongues engagin g  the under sides of the 
removable wheel may be taken off, bringing the cut- The deck of the car is 23 feet above the rails, and w el l  I track ways. The cover plate of the platform is of sheet 
tel's near the trunk and

' 
precluding the possibility of out of reach of the waves. The deck will measure 46 il metal, with a central circular opening and a slot at 

inj uring the stan ding portion of the vine. feet by 22 feet, and will carry a saloon 25 feet by 13 one side wherein is arran ged an adj ustable slide block 
• , • , • feet. It was at first iI1tenc\ed to drive by current obtain- and pivoted lever, to be mani pulated by hand, and 

A N  APPARATUS FOR UNLOADING CARS. ed from accu lll ulators, but the plan has si nce been al- having a clamping surface to engage the article to be 
The i l l ustrat ion represents an apparatus designed to tered to the trolley l'ystem. It  is desil'etl to erect poles held on the platform. To hold the platform raised, 

faci l itate the  unloading of coal, grain or other mate- on th e shore to carry an overh ead wire. T h e  Cro wn there are on the outer sides of th e tank springs having 
rial from cars, scraping the load into a chute whence it has given its consent to their e rection , and an appEca- at their free ends fingers which extend through into 
may be conveyed to the desired point. The improve- tion for a similar concession ha� been made to the engagement with the ti m bers of th e platform frame, 
ment has been patented by George T. Dixon, of South Brighton Corporation, who own a short length of fore- the withdrawal of the fingers relf'asing the platform to 
B u tt e ,  Montana, and cOlll munications relati ve thereto shore. The estimated cost w a s $125. 000, and wi l l not permit it  to m ove to its lowermost position, the plat-
lllay also be addressed to Alexander .Jamieson, Butte, be much exceeded. form h aving at its opposite sides chains for raising and 
Montana. In standards adjacent to the  track is jour- • ' . ,  • lowering it. 
naled a sh aft carrying th ree p ulleys and a projecting For use as a galvanizing bath, the wooden timbers 
drum,  a d ri v ing sh a ft operated by a hand crank being AN AUTOMATIC LETTER COPIER. may be replaced by s uitable metal braces and various 
journaled lo wer down in the standards. Uprights To copy letters on single sheets, enabling a copy to other minor changes may b e  IIIade to adapt the illl-
have pi voted h ori zontal arm s  exten di ng over the track be attached to and filed away with the letter answered, provement to different uses. 
near by, and o n  each of the arms is a sliding sleeve the compact and si mple machine shown in the i l lustra- • , • , • 
carry i n g  t wo pulleys. A shifting lever is connected I tion is brought o ut by the Anderson Copying Machine I ll'Iagnetiolln of A "bestos. 

with t w o  sh i ft ing  ar lll S u nder the t h ree pulleys, and a I Compan y, of No. 41 Leonard St reet, New York. The Faraday placed asbestos in th e  list of weak mag· 
stra ight belt is carried down frolll one of the end pul- copying paper is  carried on a roll, from which it is netic bodies, but recent observers have discovered that 

DIXON'S SCRAPER FOR UNLOADING CARS. 

d rawn forward beneath a 
spring-pressed copying cylin
der by simply t u r n i n g  a 
crank, the paper, j ust before 
it reaches the copying cylin

der, passing over moistened 
wicks on t I' a n  s v e l' s e rods. 
These wicks, as shown i n  
the  small sectional view, are 
formed of a piece of felt 
whose bod y portion lies in a 
pan of water beneath, ar.d 
whose ends a r e  I a p p e d 
around the n i c kel plated 
transverse rod s. A movable 
tension rod is used in front 
of the wicks, under which the 
paper passes, to b old the 
paper close to them, so it  
w i l l  pass evenly over the 
w i  c k s and b e  thoroughly 
1Il0btened. To copy a letter, 
the crank is turned until the 

indicator on the drum and 
the arm ind icator are at  t he 

Jeys to the driving shaft, w h ile the  otber end p ulley is same point, when the letter is lai d .  writ ten side down, 
connected w i t h  the (lr iving sh aft b y  a crossed belt, in on the paper, and the crank i s  t llrned until the letter 
s uch way t hat t h e  shi fting lever will  take either of and copying paper is  passed around t h e  cyl inder, 
these belts to an en gagement with the  center pulley, when both letter and copy m ay be released and taken 
which i s  fixed on t h e  shaft, the end pulleys rotating I off by running a rotary cutter t h rough a shallow trans
loosely thereon. T h e  shaft lllay t hu s  be dri ven in oppos verse slot i n  the cylinder. If desired, 11 number o f  
i te direct ions by the shif t ing of the belts. A cable from letters m ay thus be copied o n  a conti n uous strip 
the front end of t h e  sh ifting lever is passed over one of before c n t ting off, t wenty letters req uiring no more 
the pulleys on one of t he horizontal arms over the track, cutting than one . It is said that one hundred letters 
th ence over the t rack and around a pul ley on the hori- may th us be copied in five m i n utes, and the machine 
zontal arm at the other end of the car, and hack to en- always gives a good copy, whether in the hands of a 
gagement with th e shift i ng lever, there being two blocks beginner or an expert. 

ANDERSON'S AUTOMATIC LETTER COPIER. 

certai n varieties of th is  minera l are strongly m agnetic. 
Swinton, in th e Electrical Review, has called attention 
to this property of asbestos, and Bleekrode shows that 
a gray variety exh ibits strong magnetism even in com
paratively weak magnetic fields .  H e points out that 
this substance sho uld n ot be used as an imulating m a
terial in magnetic instrUlIlen t  s. -Ann. der Physik und 
Chemie. 

• I • • • 
WHEN water freezes it expands with a force which 

Trautwine estimates at not less than 30, 000 lb. to the 
square inch. 
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A NOVEL CUT T ING OFF MACHINE. 

This is a banel cut-off saw manufactured by Butter
wortlh & Lowe, of G rand Rapid s, Mich. ,  who have i m 
proved on t h e  con stru ction and details, making the 
entire fram e of iron and steel, a n d  giving especial care 
to the counterbalancing and to reducing 
the friction to a minimum. The back
bone of th e machine,  as well as the post.s 
t b at carry the gu id e rollers, are of steel 
t u bing ; the  yoke that carries t h e  back
bon e is � u p ported on tru nnions t h at are 
east sol id wi t h  the base. The saw is 
m a i n tained at  a un i form tension by an 
adj ustable c o i l  spring, another sensitive 
adj ustment cont rol li ng the position of 

the saw on t h e  ont end wheel. The g-uide 
rollers (between wh ich the saw blade 
runs) can be adj usted to l ine t h e  saw as 
d es i red, alw to keep the sa,w teet b a 
proper distance from the ed ge of the 
rollers . O t h er adj u s t me n ts also permit the 
use of sa \\' S two o r  even three feet sb orter 

t h an cOlll mon l y  u�ed on the m ach ine. 
The frame is accurately balan ced, and 
the use of  a compen sating sheave allows 
the saw and frame to be worked n p  or 
do wn at one point with the same force 
that i s req u ired at an y other point. This 
force is very l ittle, as t h e  rope sb eaves are 
fitted with rol l er bearings. Tbe machine 
does not require a strong or special 
foundati on,  but can be bolted to t h e  
floor of the b u i lding. The log- does not 
Ileed dogging or h ol oi n g  wh ile being c ut. 

The m ach ine can be operated enti rely 

by hand , req u irE'S no frict ion or other 
mechanical hoists to raise the  saw 
and bas positive adjustments at all 
poi nts. 

For w ood pul p work it is especial ly 
adapted,  as th e cut leaves t h e  sa wed ends 
smooth and dE'an , th e saw teeth travel-

J c itu t if i c �mtrinUl. 
vesicle filled with a reddish liq uid designed a s  food 
for the larVal. Each female lays twenty eggs, whicb 
become larVal and perfect insects and escape from tbe 
resinous stratu m . 

Tbe collecting of t h e  lac is done by gathering the 

follows : The stick lac is broken in order to free it 
from the impu ri t ies that it contains (fragments of 
bark, wood, etc. ) It is then put into tubs of water, in 
which the Indians bray it with their feet in order to 
wash it well. 'l'he water is rf'newed until it finally 

comes off clear (Fig. 3). The washed lac 

is then boiled with alkaline water in 
order to dissolve the color that it con
tai n s. T h e  softened and melted resin 
rises to the surface of the batb, while 
the color, called ,. lac dye, " is  col lected 

by decantation and is used for dyeing 
morocco leather and cashmere wools. 
The lac in paste is put i uto a long and 
narrow cotton bag that two Indians hold 
by the end s and twist in exposing it to a 
quick fire burning in an open grate (Fig. 
4). The lac passes through the fabric 
and falls into a wooden trough, from 
w hich it is ladled by an Indian and 
poured in the form of a th in stratum over 
copper cyl ind ers. Before the lac is com

pletely dry, it is broken into irregular 
scales that are subm i tted to a mod erate 
pressure. These scales are very thin , 
transparent, brittle, arn d of a golden re
flection. Lac i n th reads is m erely lac 
drawn out while it is melted to a pasty 
consistence. In commerce there are dis
t inguished bro wn, red and yel low lac. 
The difference between these is due 
merely to their degree of col oration b y  
th e all, aline liquor, as we h ave just said. 

In order to obtain w h ite lac, it is neces

sary to h ave recou rse to a chem ical treat
ment by alka l ies and to bleach in g by 

pu re alkaline hypochlorites, to wh ich are 
added weak acids or oxygenated water. 
The orig in of Guatemala l a c  is ident ical 

with t h a t  of the lac of tb e Indies. T h e  
Madagascar lac i s  prod uced by the Gas
cardia Madag-ascariensi s, which I i Vf'S upon 
a tree of the ordf'r Lauraceal. T h i s  lac 
is in spherical or ovoid m asses (Fig. 2) 
traversed by a branch in the direction 
of tbe longer axi s .  Tb e �ize of th ese 
reach es that of a p igeon's f'gg. 'l' b e  

color o f  this lac is a grayish yeliow. Its 
compositi on i s  sim i lar to tbat of the In
d i an lac. 

ing in s traight a n d  parallel lines and in 

only one direct ion. In using the ordin ary 
circ ulllr  cut- off d evices , or coarse tooth 
drag saws, sm all flakes of sawdust l oosen 

in g-ri n d i n g  and work into the pulp. The 
violen t  jarr ing of ordinary drag saws is 
o b v ia ted by the use of this machine, 
which works smoothly and rapidly. T he 
m ach ines a rE' at present made to carry 
wheel s 28, il6, and 48 i nches diameter, the 
size of WileE'ls lim iting the machine to 
d iameter of log. 

A NOVEL CUT TING OFF MACHINE. The Lac of China and Japan .-The lac 
of China and Japan is  produced by in

about tbat branches upon which it is found before the transfor- cisions m ade in the tru nk of th e lac tree or varnish 
m ation of  the l arVal into perfect insects. The lac is sumac (Rh us verniei fera), cal led " wrush i "  by tbe 

• , • • • delivered to commerce in s ticks, grains, scales and Japanese. This tree is reprod uC'ed either by seeds or 
T H E  LAC INDUS TRY. t h reads. " Stick l ac " is the natural product. 'l'h is I c uttings. It does n ot yield lac unti l it is  eight or ten 

Lac, improperly called " gum lac, " is produced in lac still adheres to the branch upon which it was pro- years old. Tbe collecting is done as follows : 
two very d i ffere n t  ways : (1) through the puncture of duced. At about 30 cm. from the ground. tb e upper part of 
various plants by certain insects (such as the lac of . .  Seed lac " is merely the preceding brok en into the bark i s scratched with a knife (Fig 1, No. 2) for a 
India, Persia and Madagascar), and (2) by an inc ision fragm ents and separated from the branch. Some· width of 3 cm. and a length of 6. With t h e  instru
mad e  i n ce rtai n resinous trees (such as the lac of Ch ina ti mes it consists of pieces t h at h ave fal l en from the IlIent shown in No. 1 of Fig. 1 .  incision s 12 mIll . ill 
and Japan). 'I branch and been carefull y col lected. " Sh ellac " re- width are made in a horizontal direction in the bark, 
Lac of India.-The Il ldi:U1 lac is collected from trees suIts from the fu sion of the first . It is pre pared as other i ncisions are made with the poi nt found on the 

of very differen t  genera-sacred fig, banyan , j uj ube, 
acacia, croton, etc. It forms u nder t h e  influence of 
the sting of a h e lll iptE'ro u s  insect , the Carteria l acca 

o r Cocc u s  l acca. It is a gall i nsect of the coch ineal 
ki n d ,  resem bling a red louse, w h i c h ,  at the tim e  of 
ovipos i t i o n ,  fi xes Itsel f in great numbers upon the 
yo ung bran c h es of t h e  a bove-named plants. These 
insects secretE' a resinous and waxy substance which 
sol id ifies, in i mpriwni ng the i n Fects, and forms a th ick 
crust t h at co v ers the epidermis of the branch attack
f'rI . T he ovi position is effected d u ri n g  t h i" tran8for· 
Illation. The f e m al e di es, and her body becomes a 

Fig. 3.-METHOD OF WASHING LAC. 

Fig. l .--TOOLS AND A PPARATUS USED IN THE 

WORKING OF LAC. 
1 .  Hounded knives. 2. Knives. 3. Bamboo tube. 4. Bucket for lac, 

5. Hounded knife. 

Fig. 4 PURl FICA TION OF I,AC. 

Fig. 5.-PREPARATION OF COLORED LACS. 

I. Bowl . 2.  Mixing tool. :3. Method of operating". 4.  Branch of "umac, 
HltOWlllg ineh;iuu;:;. 

Fig. 2. MADAGASCAR LAC, 
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back of the knife. Four days after the incisions have 
been made, the lac begins to flow frow the tree and is 
collected with a strip of wood and put into a bamboo 
tube (Fig 1, No. 3). After the lac has been removed 
from five or six trees, the collector returns to the first 
tree and makes an incision therein over the others, 
and so on with the remaining trees. It is necessary 
to remove the lac as soon as possible after it begins to 

flow, otherwise it would become brown, and even 
black i n the air. 
A workman can tap two hundred trees in a day. A 

tree of a circumference of from 15 to 20 cm. will yield 
from 90 to 95 grammes of varnish per season. Varnish 
of the first quality is collected from May to October. 
During the month of October the lac is of second 
quality. The varnish that comes from the branches 
is collected with a special knife (Fig. 1, No. 5). From 
the bamboo tubes the varnish is poured into a pail 
capable of holding 9 kilograwmes. The lac is stored 
in a similar vessel, but of a capacity of 30 kilO- I grammes. 
When the tree ceases to yield varnish, the branches . 

are lopped off and cut into p
. 
ieces ooe meter in length, I whie h are tied up in packages. After these have been 

dried for three or four days in the sun, they are im
mersed for five or six days in cold water, and are then 
incised with a kn i fe in the form of a corkscrew. The 
juice that exudes is collected in a pail. 'l'his is lac of 
the t h ird quali ty. The lac is preserved in a vessel 
which is hermetically closed. A hundred varieties of 
lac are known in China and Japan. Lac is mixed 
with iron or steel filings to form a paint that is used 
for covering wood and imitating slate. One variety of 
lac is prepared thus : Three h undred and seventy-five 
grammes of lac and 75 of oil are mixed and passed 
through cloth and 50 grammes of iron filings are ad ded. 
Red lac is obtained by mixing lac with oi l , vermilion 
and extract of Gardenia florida. 
Colored lacs are obtained by mixing colored powders 

with ordinary lac . Black lac is obtained by exposing 
ordinary lac to the sun in a wooden bowl (Fig. 5, No. 
1), which is placed in an obliq ue position (Fig. 5, No. 3). 
During this time a workman stirs the lac with a spat
ula in taking care to add a little iron filings to it. The 
Chinese lac is the product of the same tree (Fig. 5, No. 
if). Lac is employed in the toy trade, marquetry, cab
inet making, etc.-La Nature. 

• • • • • 

Engi neering 'roo Is at Pompeii. 

Under the title of " Things of Engineering Interest 
Found at Pompeii ," Professor Goodman lately gave 
h is inaugural lect ure in the engineering department of 
the Yorkshire College, Leeds, The lecturer remarked 
that he had recently visited Pompeii, and was not 
onl y  charmed by the great beauty of the works of the 
ancient Romans, but also by their extreme ingenuity 
as mechanics-in fact, it was a marvel how some of the 
instruments and tools they were in the habit of using 
could possibly have been made wi thout such machin
ery as we now possess. 
After explaining the situation and destruction of 

Pompeii by showers of ashes and mud, not lava, as is 
usually supposed, in the year 79 A.D" Profes80r Good

man showed a series of about fifty lantern slides, pre
pared from photographs taken by himself in Pompeii 
last  Easter. T h e  streets, he explained, were used as 
waterways to carry off the surface water, and probably 
sewage, from the houses. The pavements were raised 
about a foot above the �treets, and stepping stones 

were provided at intervals for foot passengers. 
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A BUTTONHOLE MOISTENER. I through a variable nozzle controlled by an automatic 

The illustration represents a simple device adapted regulator, the latter maintaining a uniform speed on 
to moisten the starched and stiff surface around a but- the wheel, with a variation from full load down to 
ton hole, especially in collars and cuffs, to facilitate twenty-five per cent of the ::.ame-a great economy of 
buttoning. It has been patented by Charles Miller, of water. 
No, 239 Fourth Avenue, New York City. As shown in 
perspective and section, Figs. 1 and 2 ,  the body of the 

• • •  I .  
Doctor of Machinery. 

device has a projecting wedge·like lip adapted to enter 
a buttonhole, and there are apertures in the front 
part of an adjacent portion adapted to hold a sponge 

or other absorbent material, at the back of which is a 
spring-pressed perforated plate. An aperture in the 
hand le, closed by a screw plug. provides for supplying 
water to moisten the sponge. Fig. 3 represents a mod 
ification of the device in which a sponge is attached in 

3 
MILLER'S BUTTONHOLE MOISTENER. 

Among the multitudinous trades and professions in 
New York there are many which are entirely unknown, 
even by name, to the general pUblic. One of the least 
known and most interesting is that of the expert in 
machinery. T h e  work of a machinery specialist is far 
higher than that of a ski lled engineer, and many y ears 
of experience and special training are necessary to fit 
the expert for h i� duties. There are only about half a 
dozen of these men in the country, one in every large 
city. \Vhen anything goes wrong with a machinery 
plant ' of whatever nature, the cause of which the en
gineer in  charge, frequently the builder of the engines, 
cannot discover, the machi nery doctor i .. called in. 
Every chief engineer of a big plant may be called a 
specialist so far as the machmery under his charge is 
concerned, but the special i st in machinery is a n  expert 
in engines of every description. 
Though he Ims never seen the engine before, he 

rapid ly diagnoses the case and prescribes a remedy, 
just as a doctor does for a sick patient. The instru
ment most used by him is a dentophone, which con
sists of a thin steel rod about a foot long, which he 
holds between his teeth and applies t o  the head of the 

pointed wedge shape to a suitable handle, th e  s ponge cylinder. To the practiced ear of the expert every 
to be theu dipped in water as used. sound transmitted from the cylinder tell� a story. 

04 , • , • The working of the piston in the cylinder, and, in-
A N  IMPROVED CAR WINDOW SASH. deed , of the whole engine, can be h eard di st inctly in 

To enable a car window to be readily moved in its this manner by anybody, but it takes a ll expert to  tell 
brads or frame, while the sash also fits so closely as to just what those sounds mean. 
exclude wind or rain, the improvement represanted ! In the case of a mysterious knocking which was 
in the accompanying il lustration has been devised and i heard in tbe cylinder of the big driving engi ue in a 
patented by Henry V. Herrmann, of No. 97 Water large spinning factory not long' ago, an expert was 
Street, New York City. Near each edge and at each called in to determine the cause. Ever'y method had 
side of the sash is an L-shaped groove comprising a been tried to discover where the trouhle was, but 
part extending parallel to the sash,  and a part extend- without avail. Bearings were examined, the cylinder 
ing inwardly and transversely, as indicated in the sec- was taken apart, and every part well oiled, ail to no 
tional view, and fitted in each of these grooves is a purpose. When the expert carne he traced the mys
movable metallic strip, interposed soft rubber strips 

I 
terious knocking from the cylinder, along the piston 

serving to push the metallic strips outwardly to cause rod, crank shaft, and through the main shaft, away 

them to bind against the window beads, while making I off among the looms, where one of the looms was 
an easy and frictionless connection between the parts. I found to be the cause of the trouble . 
The ends of the strips have flanges seated in recesses I Often an expert's services are l eqllired in the case of 

in the upper and lower edges of the sash. Secured to ' synchronizing looms. If all the looms in a big spin

ea.ch vertical edge of the sash is also a metal lic strip I ning factory happen to b.:at together, as sometimes 

whose vertical edges project sufficiently to engage tbe  happens, the vibration is strong enough to bring the 
edges of tbe rubber strips at the sides when the latter building down. For the same reason soldiers always 
are spread by compression, thus preventing contact I break step when going over a suspension bridge, for 
of the rubber with the wood of the window frame. otherwise the measured tramp of the mauy feet all 

'rhis construction is deliigned to compensate for all striking the ground at the same time would seriousl y 
shrinking and swelling of the wood o f  car windows, endanger the structure. The power of sound is also 

enormous when exerted in a particular way. Every 
substance in nature h as a keynote, and when a sound 
of the same pitch is caused near it, a considerable 
amount of vibration is produced. When the great 
tubular bridge was being built across the Mermi 
Straits, which divide England from the island of 
Anglesea, a traveling violinist nearly caused tbe col-

The horses aud chariot wheels had to pass between, 
and in many places deep ruts have been worn by the 
chariot wheels in the stone paved streets. The water 
supply of Pompeii was distri buted by means of lead 
pipes laid under the streets, There were many public 
drinking fountains, and most of the large houses 
were provided with fountains, many of most beautiful 
design. The amphitheater, a lthough a fine strncture, I 
capable of seating 15, 500 people, was small compared 
with many in Italy. The bronzes found at Pompeii 
reveal great skill and artistic talent. The bronze bra
zier and kitcbener were provided with] boilers at the 
side and taps for running off the hot water. Ewers 
and urns have been discovered with internal tubes 
and furnaces precisely similar to the arrangement now 
used i n  modern steam boilers. Several very strong 
metal safes, provided with subst.ant ial locks, have 
been found. The locks and keys were most ing'enious, 
and some very complex. On looking at the iron tools 
found in Pompeii, one could almost imagine he was 
gazing into a modern tool shop, except for the fact 
that the ancient representatives have suffered severely 
from rust. 

HERRMANN'S SASH FOR CAR WINDO WS. 

' lapse of the whole structure. He happened, while 
playing, to hold for a considerable t i m e  a note which 
chanced to be the keynote of the huge bridge struc
ture. The sound echoed along the vast tube and re
echoed with ever-increasing force until the whole 
bridge vibrated as if an eart hquake were taking place. 
The bridge enginepr, w h o  was near by, instantly divin
ed the cause, p,nd stopped the playing of the violinist. 
Part of the business of the maehinery doctor con

sists in so arranging the distribution of looms and 

other machinery th at thei r working will not endanger 
the stability of the factory. De fects in a boiler can 
also be instantly determined by the practiced ear of the 
specialist. A plate i n  the boi ler is  selected which is 
known to be i n  good condition, a n d  he takes mental 
note of the pitch of the sound made when th e  plate 
, iR struck with a b ammer. All the other plates a re I struck in the same way, a n d  any one ,:hicl� does �()t 

' ring true and conform t o the correct pitch IS examlIl
enabling them to be readily moved up and down at ed and replaced. A ease is on record where a llIachin
all t imes, while at the same time a tight and weather- i ery specialist was crossing the ocean and detected 
proof joint is secured. 'I Crystallization

. 

in the center 

.

Of the
, 
shaft, ,thE'

re�y 
.. � • , • averting what migbt have been a serIOus accldeut 1Il 

A N ew Waterwheel. midocean. Measures were taken to strengthen the 
A waterwheel of remarkable construction h as been shaft in the place where the quick ear of the expert 

introduced in the North Star mine, Grass Valley, Cal. detected weak n ess, and when the ve�sel was docked 

It is eighteen feet in diameter, weighs 10, 500 pounds his suspicions proved correct. 
and develops 250 horse power, ruon ing under 750 feet Few men even with the most exhaustive training 
head, at 110 revolut ions, and is direetly con nected to i can become experts at this bus ine�s, as i t  req u �res a 

the shaft of a duplex compressor, compound tandem marvelous quickness of ear and dehcate perceptIOn of 
type, of same capacity. The design of this wheel is sound with wh ich few men are blessed. Technical 
novel.  From a cast-iron hub rad iate twenty- four knowledge is of little avail of itself, and a fine engineer 
steel spokes, which are connected to a rim made up might be a poor macbinery doctor, j ust as a great 

of angle iron properly shaped, having a slat for the musician might make an indifferent piano tuner. 
buckets, which are bolted to the periphery, the s train Whenever a big mill is erected, a �pecialist is always 
being taken by four heavy steel truss rods. The large consulted as to the placing of the mach inery, and his 
diameter of the wheel is for the purpose of giving fee is generally well worth the expense and tro u b l e  

proper speed to the compressor under the high head which an injud icious distribution of machines may 
available ; and the water is applied to the wheel cause.-N. Y. Tribune. 

Sickles, billhooks, rakes, forks, axes, spades, black
smith's tongs, hammers, soldering irons, planes, shov
els, etc. , are remarkably like those used to-day ; but 
certainly the most marvelous instruments found are 
the snrgical instruments, beautifully executed, and of 
design exactly similar to some recen tly patented and 
reinvented. Incredible as it may appear, yet it is a 
fact, that the Pompeiians had wire ropes of perfect 
construction. 
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Testi n g  H o u s e  Pil)eS a n d  Drai ns. 

A good article on this su bject, calculated to enlighten 
owners and occupants as well as plumbers, may be 
found in Domestic Engi neering for September. These 
tests are named the water test, the smoke test, and the 
peppermint test. Presuming that the pipes are all in 
place and connected, but yet uncovered, and all open· 
ings closed by plugs (there are a variety of plugs for 
this purpose, general ly constructed to become tig-ht by 
expan�ion under pressure of a screw), the entire system 
is then filled w i t h  water. If the water at the highest 
point  does not settle away after standing some time, 
the system is  w atertight. Connections should then be 
com pleted. If  the water settles, th ere are leaks, w h i c h  
should b e  carefully sought out and stopped. After the 
con nections of the fixtures are made, the system should 
be tested again. This may be done by the smoke test, 
or the peppermint test, or both in succession. The 
peppermin t test is  considered by most plumber8 the 
more delicate, but it is more difficult to avply. Th e 
s moke test is performer! by generating smoke 
and forci n g it in to the p ipes, while all windows, doors, 
or other openings which permit free circuhttion 
of air into and through the bnilding are closed. If 
s lll oke i s  d etected anywhere in the huilding there are 
leaks, which llIay be d iscovered by the visible escape 
of smo ke therefrom. 
'l'he pepper m i n t  test is applied by taking a small 

bottle of oil of pepperm i n t  and a can of boiling water 
on the roof and pouring it down the soi l pipe, immedi
arely c l osing t h e t o p  ami having someoll e in the house 
detect if any smel l of peppermint becomes apparent, 
and where it comes from. This test requires delicate 
handling, and is troublesome. The perwn on the roof 
wi ll have to relllai n some time, for if h e  com es into the 
house, he brings the odor of peppermin t w i t h  h i m  and 
spoils the test. 
Maguire tabulates the following list of fifty-one 

�pecific insanitary and dangerous defects actually dis
covered in inspection of dwell ing houses. These may 
prove suggestive to p l ulllbers who are making inspec
tions of systems of plumbing which are suspected of 
being- d efective: 

1. Common brick or stone built drains under base
ment. 

2. Large b u  ilt drains, under or near d weIlings. 
3. Pipe drains of larger diameter than actually nec

e�sary. 
4. Pipe drains broken, or with leaking points, satu

rating the sn bsoil with sewage. 
5. Pipe d rains  with built or i mperfect j unctions. 
6. Pipe drains under dwelling with o u t  sufficient 

fall. 
7. Pipe drains with fal l in the wrong direction. 
S. Drains of any kind without proper intercepting 

traps. 
9. Drains of any kind without constant free current 

of ai r throughout. 
1 0. Drains without easy means of inspection. 
11.  Drains carried from public sewer direct under 

hall door steps and under scul lery floor, instead of 
across open area. 

. 12. Rat burrows from built drain s, undermining 
floors. 

13. Rat burrows from public sewers worked along 
outside pipe drains into houses. 

14. Defective connection between soil pipes and 
drains. 

15. Soil pipes inside houses under almost any cireum
s1c.nces. 
16. Soil pipes inside or outside without ample ven

t i lat ioll. 
17. Soil pipes through pantries, larders, or stores. 
18. De fecti ve, badly placed, or i l l constructed water 

clo�et apparatu s and housemaids' slopsinks. 
19. 'Val PI' doset cistprns with overflows joined to soil 

pipes or drains. 
20. 8afe tray sunder water closet� joined to soil pipes 

or drai ns. 
21. Two or lllore water closets or sinks on one soil 

pi pe, u n t rapping each other when used. 
22. Overflow pi pes connected to soil pipes liable to 

bpcolll P u n trapppd, all vpry dangerous. 
23. 'Vater supp l ies over troughs taken from water 

closets or other contam inated eisterns, and liable to be 
u�pd by care less �el"va[j ts to fill bedroom carafes for 
dri n king.  

24. Taps for supplying bedroom water fixed over 
housemaids' slopsinks, l iable to be polluted by splash 
froll! s l o ps e ll! ptying. 

25. House cisterns, with overflows, joiued to soil 
pi pes or drains. 

26. 'I'raps of every kind, without ample venti lation 
to guard them. 

27. Sc u l lery sinks connected direct to drains admit
ting foul air, not only through traps, but through 
joints of brickwork and plaster all round. 

28. Bell taps, with loose covers on seuilery sinks. 
29. Gull ies or t raps in floors of sculleries, la undries, 

larders, or basement, etc. , connected to drain, amI 
usually dry and untrapped, or full of foul dpposit. 

30. Ven tilat i n g  fou l air shafts, dischargi ng Ilear 
chimneys or windows or ventilating openings. 

J t itutifit �mttinlU. 3 1 1 
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31. Rain pipes used as ventilators for drain discharg- at 25 cents a dozen, about 7 ounees; in fresh codfish, 
ing foul air Ileal' bedroom windows or under roof about 6 ounces ; and in oysters at 35 cents a quart, 
eaves. 

32. Rain pipes used as, or connected to soil pipes, 
likely to freeze soil pipe solid in severe winter. 

33. Rain pipes passing aown center of houses con
nected in any way t o  drains. 

34. Open rain courses from valley gutters, passing 
under floors to outside down pipes eonnected to 
drain . 

35. Rain pipes of low roofs, bo w windows, or porch es 
connected direct into drain. 

36. Ashpits located near larder, pantry, or d weIling. 
37. Ashpits liable to let moisture soak into house. 
38. Ashpits capable of retaining moisture or un

ventilated. 
39. Rat burrows from defective drains in neigh boring 

premises. 
40. Defective d rai nage or fittings in neighboring 

premises. 
41. Any direct communication with drains of neigh

boring premises. 
42. Water tanks in areas, near ashpits or sculleries, 

or with any connection of overflow to drain. 
43. Bath wast e or overflow pipes connected to soil 

pipes or drains. 
44. 'Vash hand basin wastes or overflows connected 

to soil pipes or drains. 
45. Water clospt cisterns under bedroom or parlor 

floors. 
46. Cesspools near houses, or unventilated any

where. 
47. Cesspools or drains near wells . 
48. Drains crossing your house from neighbor's 

premises. 
49. Field or surface water drains, with open joints 

under base lllPnt connected to house drains direct. 
50. Dltm p base ments or dam p walls. 
51. Drinking water defects of source supply or stor-

age. 
• 

'Vllat SllaH 'Ve Eat 1 
The Cltnadian Baker and Con fectioner, condensing 

a pamphlet issued under the auspices of the United 
States Department of Agricul ture, prepared by W. O. 
Atwater, Ph .D. , profe.sor of chemistry in Wesleyan 
University, on the nutritive value of food products, 
says : 
" A quart of m i l k, three-quarters of a pound of mod

erately fat beef-sirloin ;,teak, for instance-and five 
ouuces of wheat flour all contain about the same 
amount of nutritive material ; b u t  we pay different 
prices for them, and they have d ifferent values for 
nutriment. The milk comes nearest to being a per
fect food. It contains all the different kinds of nutri
t ive materials that the body needs. Bread made from 
the wheat flour wil l support life. It contains all of 
the necessary ingredients for nourishment, but not in 
the proportions best ada!)ted for ordinary nse. A 
man m i g h t  live on beef alone, but it would be 
a very one-sided and imperfect diet. But meat and 
bread together make the essentials of a health ful d iet. 
Such are the facts of experience. The advancing sci
ence of later years explains them. This explanation 
takes into account, not simple quantities of meat and 
bread and milk and other materials which we eat, but 
also the nutrit i ve ingredients or ' nutrients ' wh ich 
they contain. " 
The chief uses of food are t w o : To form the mate-

rial of the body and repair its wastes ; to yield h eat to 
keep the body warm and to provide muscular and other 
power for the work it has to do. Dr. Atwater has pre_ 
pared two tables showing, first, the composition o f  food 
materials, the most important of which are the nutri
t ive ingredients and t h e i r  fuel val ue ; second, the 
pecuniary economy of food, in w h i c h  the amount of 
nutrients is �tated in pounds. In the first table we 
find that butter has the greatest fuel value, fat pork 
coming �econd, and the balance of the foods mentioned 
being valued as fuel in the following order : Cheese, 
oatmeal, sugar, rice, beans, cornmeal, wheat flour, 
wheat bread, leg of mutton and bepf sirl oin, round of 
beef, mackerel, salmon. Codfish, oy�ter�, CI)W'S milk, 
and potatoes stand very low as fnel foods. 
From the second table we learn that the greatest 

nutritive value in any kind of food of a specified value 
(Dr. Atwater takes 25 eents' worth of every kind of 
food considered) is found in cornmeal. In 10 pounds 
of cornmeal there are a trifle more than 8 pounds of 
actuai ll utriment. In 87:) ponnd s of wheat flour there 
are over 6)4' pounds of n u t riment ; in 5 pounus of white 
sugar there are 4Yz pounds of nutr i m e n t ; in 5 pounds 
of beans th ere arE' 4 pounds of nutriment ; i n  20 ponnds 
of potatoes there are 3%: pounds of n utri m e n t ;  in 25 
cents' worth of fat sal t pork th ere are 3)2' pounds of 
n utri m ent; in t h e  same value of wheat bread there 
are 2!4 pou nds; in the neck of beef. 1�� pounds ; in 
skim milk cheese, 1%, pounds; in whole milk eheese, 
a trifle more than r�:f pou !l(l � ;  in  buttp l" n� pounds ; 
a n d  i ll smoked ham and I t' g"  of m utton a b o u t  t ile 
sallle ; in m ilk , a .  trifle over 1 poull d ;  i l l  IlH H'kel"pl , 
about 1 pou n d ;  i u  round of bpef. 0:4 of a pound; in 
salt codfish and beef sirloin. about � a pOllud ; i n  .. ggs 

about 3 ounces. 
.. 1 . , . 

Deatb or a Falnous Inventor. 

SOlllething like forty years ago one of the earliest 
clients we remember, as an applicant for a patent, 
through this office, was the gentleman referred to 
as follows in the American Carpet and Upholstery 
Trade : 
Sylvanus Sltwyer, who died at Telllpleton, Mass. , re

cently, was one of those old time types of New England 
inventors to whom the intricacies of machinery are a 
perpetual delight and pride. Outside of a number of 
small though useful inventions that h e  made, there are 
two that were of importance enough to give him more 
than a local reputation ; and from them he, unl ike 
many other inventors, realized enough to allo w h im 
to spend h is last years i n  peace and in the pursui t o f  
those studies in which he was wont to etnploy his 
spare hours while not busy at the work bench. 
He came from good New Englard stock, his father 

being Malcom J. Sawyer, well known through th e 
town, in accordan ce with the Yankee fondness for nick
names, as " Praying John " Sawyt'r. He was born i n  
that place i n  1822, his father living OIl a small farm 
and being by occupation a farmer and a stone cutter. 
In his early days Sylvanus showed a remarkable taste 
for l11eehanics, and was of a most ingenious turn of 
mind . He was hardly out of his teens when h e  had 
fitted up a l ittle workshop on his  father's farm, where 
his inventions were perfected later. Thp fir�t in ven
t ion of note was brought to perfect ion about 1850, and 
was a rattan splitting machine. Previous to this, the 
rattan frolIl which the cane was made for spati r l!! 
" cane chairs " had been cut by hand-a slow an d la
borious process. The invention consisted of a head 
with knives so set that when the rattan was fed into 
the machine by rollers the strips were neatly cut off 
and curled up ready for use. This proved to be of 
great service i n  that section, wh ere the chair business 
was the leading industry, and from its invention Mr. 
Sawyer realized largely. 
Minor inventions occupied his attention for SOlIle 

years, and althoug-h all of them were of 1110re or less 
value, it was not until about 1854 t hat he concei ved 
the idea of a rifled cannon from w h i ch could be dis
charged an explosi ve sh ell. He had a cannon cast 
after this pattern in Fitchburg, ri fled, and having a 
caliber about 372' inches in diameter and 5 feet Iong-. 
He then brought it up to Templeton and had explo
s ive shells of an original and peculiar pattern made, 
they being grooved to fit the rifli n g  of the cannon and 
give it that rotary motion now so universally used. 
The sh ell . was hollow and in shape not unl ike an 
acorn, and on its tip was an open ing through which 
po\vder could be poured. A fulminating cap was the 
final arrangement, so adjusted that when it struck any 
objeet the contents of the shell would be ignited and 
an explosion take place. 

When the test of his cannon was made (1854) , h i s  
sh el l went straight to the m ark and exploded with d u e  
precision, tearing the target into flinders. Thus suc
cessful was the first rifled cannon ball ever fired in this 
or any other country. Later, after many experi m e l1 ts, 

it was adopted by the War Department as an im prove
ment of value. 

.. . . . .. 

Myope". 
Dr. G. Sterling Ryerson, Professor of Ophthal

mology in Trinity Medical Coll ege, Toronto, says : 
Myopia being essential l y a condition due to abuse of 
the eye, one i6 constant ly obliged to say " don't " to 
patients. It occurs to me that it might be useful to 
put these prohibitory rules i n  aphoristic form : 

1. Don't read i n  railway trains or in vehic les in 
llIotion. 

2. Dou't read lying down or in a constrained posi-
tion. 

3. Don't read by fireligh t, Ill oonligh t, or twilig-ht. 
4. Don't read by a fliekering gasligh t  or candlelight. 
5. Don't read books prin ted on thin paper. 
6. Don't read books which have no space between 

the lines. 
7. Don't read for more than fifty minutes without 

stopping, whether the eyes are tired or not. 
8. Don't - h old t h e  reading close to the  eyes. 
9. Don't study at night, but in the morning when 

you are fresh. 
10.  Don't select your own glasses at the outset. 
It would almost seem as thongh sOllie of th ese rules 

were too obvious to require mention, but practical ex
perience shows that myopes abuse their eyes just i ll 
the ways stated. Reading b y  firelight or by moon
light are favori te sins. Reading lying down tends to 
increase the strain on the accommodlttion, and wh ile 
t ravel ing tircs the ciliary muscle because of the too 
frequent adj ustment of foeus. In short, an ything 
wh ; ch tends to i ncrease t h e  quant ity of blood in the 
organ fa,vors the increase of the defeet., leading i n  ex
treme ea�('i4 to dptac h rnent of  the retina and blind
nes>l. -The Cullada Lancet, 
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A COAL CAR DUMPING 

MACHINE. 

Great progress has been made 
during the past t wo years in 
loading and unloading vessels for 
shipment, and most especially 
is this true at the lake ports, 
where it is necessary to handle 
with great dispatch cargoes of 
iron are and coal. The old 
method, which existed for years, 
was principally hand work, and 
the cost of unloading coal by 
hand was about twenty-five 
cents a ton. The coal wa s trans
ferred from cars to vessels by 
slow working cranes, which could 
do but little in the course of a 
day. At many ports there were 
uot even cranes, and wheelbar
rows and " na vvies " kept a 
vessel tied many hours at dock 

J c itutific  �mtticau. 

A COAL CAR DUMPING MACHINE-THE CAR HANDLING CYLINDER. 

a series of four inch holes being 
bored in the perimeter near each 
end of the cylinder, which fit 
upon cone shaped pins on the 
inclined track. This gives al l 
the ad vantages and none of the 
di sadvantages of a cogwheel ar
rangl'ment. 
The great points in favor of 

the IJong cal' dumping maehine 
are  as follows : The mach ine op
erates rapidly ; i t  empties cars of 
all sizes, in any order, without 
adj ustment bp inglneees'ary ; and 
the coal breakage is reduced to 
an absolute m inimum. The ma
chine is comparath'ely cheap as 
to its first c(jst, and is economical 
of operation. The construct ion, 
while solid, is not complicated, 
and can be erected at low cost. 
Only three men are reqnired . 

when she might have been on her way making sOllle- 1 dumped into the hold by means of . . whirlies. " Both 
thing for her owners. the cylinder and chutes are operated by means of wire 
Of the many efforts which have been made to per- cables, and the operation of the whole machine is so 

feet machmery for doing this work, none seem to have simple as to add greatl y to it� value, there being no 
met with the success reported of the Long- dumping complicated machinery to get out of order. The cylin
machine, recently perfected in  Cleveland by the Ex- del' is made absolutely accurate in its movements by 

These are the engineer or fireman, a man to operate 
the cyli nder, and a th ird to operate and control the 
lllO \'elllents of the ch utes. The machine has duplicate 
boilers, one for use in ease of emergency ;  but the en
ti re apparatus is operated with only 80 pounds of 
steam. 'rhe stoppages usual to any new type of ma

celsior Iron Works Company, 
and which is shown i n the ac
companying illustrations. 
At a very recent test on the 

dock� of the N. Y. , P. & O. Rai l
road in the city of Cleveland, 
this machine actually made a 
record of unloading three ordi
nary railroad coal cars into a 
vessel in three minutes. The 
coal was what is known as or
dinary lump Massillon, and it 
was transferred from the cars to 
the vessel with absolutely no 
as�istance other than the hand
l ing of th i" machine. 
The machine is the invention 

of Mr. Timothy Long, a practi
cal designer who has been eon
nected with the Excelsior Iron 
Works for a number of years. 
The car d ump consists mainly 
of a large cylinder, with an in
side diameter of 11 feet, and all 
outside diameter of 16 feet ; the 
length being 40 and the circum
ference 52 feet. It i s set 28 feet 
above the level of the docks, 
b u t  on a level with the com
pany's t racks, one of which run� 
through the cylinder when the 
latter is at rest. 'rhe coal-laden 
car is set in the cylinder by 
meallS of a switching engine ; 
and by the time the car is de
tached from the trai n, it is 
clamped firmly by means of a 
beam running along the side. 
This beam acts by hydraulic 
pressure and the car is held 
rigid by four iron clamps w hich 
fall upon the top of the car's 
sides, and which are firmly held 
in place by keys fitting in cogs. 
These clamps act automatically 
when the cylinder begins to roll. 
This clamping process is the 

work of an instant, and, by 
means of a lever worked from 
the end of the cylinder, an en
gine on the dock level is started. 
This engine has a cylinder 30 
inch es in diameter by 19 feet 
stroke of piston, and a single 
stroke is all t h at is necessary to 
rol i the cylinder up an incl ined 
plane i nto the position shown 
in one of the engravings, when 
the coal mIls out compactly into 
the chute. \Vhen the coal leaves 
the car, the ch utes stand out 
horizontally, which prevents the 
coal acq uiring a n �' momentum. 
As soon as the cylinder beghis 
to roll baek, the chutes are 
gently lowered by llleans of 
another engine on the dock 
level, and operated by a man 
standing between them, until 
the coal if> allowed to pour gently 
into the hold, the breakage be
ing thus reduced to a minimum, 
which is something less than 
when i t is handled by being 
shoveled into buckets and then 

.. 
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A COAL CAR D U MPIN G MACHIN E-THE C A R  BE 1 N G  DUMPED. 

ch ine have, of course, occurred , 
but the changes necessary were 
very trifling in charaeter, and 
in no way reflected upon the u�e
fulness of the machine. 

Long '.i'ollgued Bees Needed. 
A correspondent of the Coun

try Gentleman says : The giant 
bees, which are the principal 
SOU l'ce of honey supply in the 
Madras Pt'esidency, are about 
one-th i rd larger than ours. They 
build one single sheet of comb, 
about 18 by 18 inches, and 3 or 4 
inches i n  th ickness, attached 
generally to the under side of 
protected rocky cliffs. I now 
not only believe there are sev
eral ways by which a cross of 
these bees with the Italians can 
be made to increaEe their size, 
bnt (better �ti ll) that these India 
bees can be domesticated in our  
frame h ives by using comb foun
dation, with larger celis, and in 
wider frames-probably 1M  to 
lYz i nches. It might also be 
necessary to use some of our 
frames with fillished drone comb 
alternately with frames of foun
dation, wh ich would. compel 
them to build even and st raight 
combs. If we can get a fixed 
type of bees with tongues long 
enough to sip all the honey from 
red dover blossoms, the money 
val ue and the food value of our 
clover crops would be doubled. 

I wish the government would 
either send as consul to the Ma
dras district a practical apiarist, 
or (better) send one as special 
agent to experiment with the 
giant bees on the lines I haH' 
referred too Five thousand dol
lars would, probably, llIake a 
fair test. If a new bee or cross 
can be introduced here, it should 
b e  done through experiment 
stations at cost, or at reasonable 
prices, to prevent extortion by 
the queen dealers. 
Out of 120 colonies in my two 

apiaries, SOUle five or ten of them 
have stored this season con�id
erable red dover honey. But 
they can only get a small part 
of it from the shortest blossoms. 
One-sixteen th to one-eigh th of 
an inch added to the length of 
their tongues or proboscis would 
be worth millions to us. 

••• 
'J'o llIe.Hl B .. o k e n  Plaster (�a "ts. 
Paint the broken surfaces over 

two or th!'e!' t imes with very 
thick sbellae varnish,  and at 
each applieation bul'Il out the 
alcohol over it fl ame. 'Vhen the 
slwllae is sufficiell tly soft, press 
tll p parts together, and ho ld i n  
Jlo,;i tion till cool. It will 1 ) <,  as 
btroug as it was bl'fo)'() hroj,(,u.  
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THE RUSSIAN TORPEDO BOAT DESTROYER SOKOL. I the ruins until they crumbled and were spread out 

I 

The majority o f the skeletons discovered i n the Gila 
Th irty knots an hour has been the mark which t he level with the country. Back ten miles from the Gila Valley are in good condition, aud i t  is t,here fore not 

bui lders of torpedo craft and swift river launches have, River the ground is higher, and was once the site of a easy to reconcile this fact with the finding of the great 
of late years, been st l'i v ing to reach . The torpedo boat city. Porti ons of the wall by wh ich it was protected d eposit'> of bone d ust.-New YOI'k Sun. 
destroyer Sokol was the first boat to win this coveted are still standing, Ulore than twenty feet in th ickness. - • • 
d i stinction ; and the accompanying illustration shows Inside are the mound like ruins of the homes, which, An AlDerican O il t h e  B ritish E m p i re. 

her as she appeared on the measured m ile, when run- being less d urable, have crumbled. The buildings The Hon. Justice Field , of the United States Su-
n ing at the rate of 30 L1' knots, which is equal to about must have been very large, for in SOUl e instances the preme Court, recently passed through Canada, and a 
35 m i les an hoUl·. mound s are 300 feet in length by 200 in width and long accoll nt of an interview with him appear� in :;he 
The Sokol was built for the Russian govel'nme n t  by 20 in height. The space inclosed by the wall is about Montreal Daily Witness. In reply to a remark h�' the 

Yarrow & Company, o f  Poplar, London. She belongs fifty miles by three. Much of the country is very li ttle correspondent, who observed, " You have beaten us i n 
to a clas� o f  boat� which were bui lt as a n answel' to higher than the present bed of the Gila, and at one the race for population ," the j udge said, " There were 
the torpedo boat proper. Their d uty is to gi ve chase t i m e  a branch of that stream must have flowed into special causes for t hat. But you are boul ld  to pro ,
to, run down and destroy, these smal l craft ; and for a basin and formed a natural reservoir. 'rhere was a per. Greatness wil l come in time. It al ways d oes 
th is purpm:e. the destroyer is given larger dimensions, ri 3e of about ten feet greater at one point between where Englan d plants her foot ; and that not beeause 
higher speed, and a powerfu l battery of rapid-fire the basin and the ri ver, and the sandstone formation of her might, but for a nobler reason. Wherever Eng
guns. The Sokol i s 190 feet long by 18 feet 6 inches shows unm istakable signs of having been cut by arti- land plants her foot she at once establ ishes order : she 
beam. Her horse power for her size i s  enormous, being ficial means, perhaps with the idea of assisting the en- makes la  ws : she protects life and property. And those 
about 4, 000: and it shows at what great cost these high trance of the water by eularging the passage. Five who place themselves under that flag stay under it, 
speeds are obtained. She i s twin -screw, and her en- canals lead out of the basin, all on the south and west, a�sured that they can sit under their own vine and fig 
gines are of the three- stage, compound type, that 'I which confirms the belief that it was once a reservoir tree. That is the secret of the BI'itish Empire-that it 
t he builders use in th is type of vessel. Steam is sup- formed chiefly by nat ura l causes, and used to store stands for order, for the sacred ll ess of human li fe, for 
pl ied from eight wate r t ube boilers. i water against the periods of drought.. The prehistoric protection of every interest, howeve l' hu m ble. You 

The h igh speed of the Sokol is not due to the horse I city is laid out north and south, at least , in a majority have a great country and are part of a m ighty e m pire. 

po wer alone-great as t h is is-b u t  it is in large meas · of instances the streets run to the cardinal points. The When I think of Australia, New Zealand, Sou t h  A fri
ure owing to careful attention to detail in t.he con- wal ls seem to vary a li t tle from th is rule ; in fact, are ca, I n dia and this great coun try to the north of 11S, I 
struction of the hull and macl:inery . Wherever it crooked in places, as i f they lII ight have been con · am fi lled with wonder, " " Do you th ink this unwieldy 
was possible to save a pound of weight i t h as been structed for the support of bastions 01' towers. This empire will l ast ?" . ' J ustice and righ t eousn ess wi l l 
done. The hull is built of n ickel steel, a material city and the one containing an old fort further down make it last," replied the venerable j udge. " 'rl l e se 
which is more rigid and pos�esses greater strength the river are the only ones in wh ich the writer ever form t h e  cement wh ich binds n ations togeth er. I f  

than the customary mild :;teel o f  ship con:;tl'Uct ion . found any evidence of preparation for war. I� seems they are absent, no nation can prosper. It lIl a y  ap
In the fi t t ings of the hull a l um i l lum has been used as i f th e  races w h o  l ived in this G i l 't  country were pear to be great for a timf', b ut it wi ll evenhm!ly go 
wherever great stren gth is not required ; and we ight either so n u m e rous th a t  they feared no attack or they down in rui n .  England's I'U l e, in the lll ain, is for 
has been saved in the en- j Ubt ice and l'igh t e()u �ness, 
g i nes b y  u sing high class and therefore, I would 
bronzes, which have a h igh safely predict permanence 
un it of strength for their for i reI' great elllpire." 
weigh t.  Speaking of the relations 

In the endeavor to get between Britain and the 
the h ighest possible speed U,nited States, the j udge 
on a given displacement. said : . , The only ri vah'y 
the torpedo boat builder bet ween the t w o  countries, 
has exercised a powerful enligh tened and tolerant, 
i n fl uence on naval design will be an i ndustrial rival-
in general . It is  doubtless ry, of wh ich we cannot 
largel y owing to his expe- haye too much . Eng lish -
rience as a bu i lder of tor- speaking people, whether 
p e d 0 b o a  t s and swi ft American or British , un-
laun(·hes  th at Mr. Herres- derstand j ustice and will 
hoff hold s the first place even tual l y d o  right. It 
as a designer o f  swift sail- iE not their genius to do 
ing yach ts. oth er. If there be irri ta-

• • • tion i t  wi l l pass away ; 
'.l'h c  R ll i lled G i l a  Cities. local acel'bitifs wi l l vanish. 
The attention of peovle We are growing out of 

interested in archreology local islll ; we are ta.ki ng 
and ethnology generally the larger view."  .. Whe-
has long been directed to ther Canada wi l l  go on to 
the ruins of the cliff dwell- nationhood ," s a i d  the 
ings in northern Arizona judge, in answer to an-
and soutlwrn Colorado, other q uestion, " or be-
but there are compara- come ,L part of the United 
tively few persons outside States , who can tell ? One 
of Arizona and New Mexico thing is certain-Canada 
who know that in southern can never be coerced to 
Arizona there is a field far J OID us. No sane person 
more interesting and of would think of s u ch a 
wider range. So eminent THE RUSSIAN TORPEDO BOAT DESTROYER SOKOL. thing. If. after carefully 
authority as Major J. W. con siderin g  the problelll , 
Po well, recent l y  of the  Un ited States Geological Sur- h a d  no enelll ies with w h i ch t o  contend. South of both countries agTee that it would be best to ob l i t 
vey, is quoted i n SUPPOl't of this statement. Conserva- Phcenix, on the mesa, are t h e  ruined corrals or stock erate the imagi nary bonnd ary l ine and to become 
tive estimates put the popu lation of the Gi la country pens in which their animals were kept. Many one, then I th ink their desi re� could l Ie accompl ished. 
at fully 2, 000, 000 when it was at its heig-h t. find s prove the pm'pose for which they were used . But it is madness to talk of coercion , The day of 
The Gila re llJa in s have been but little explored b e - What the animals were is not so eas i ly determined. force is over. We are having, and wil l have more 

cause of the inacces�;jbility of the region, the intolera- On slats found in ruins south of the Salt River are and more, the reign of wisdom ; and it will be wisdom 
ble dry heat during two-th ird s of each year, and the " plf'nd id figures of llamas. In the ruins that have and good feeli llg which will ultimately deterl1line this 
total lack of water where it i s  needed. The m ining best withstood the exposure of the ages many interest - llIatter. " 
prospectors who have tramped for years over all the ing � peci lllen s of the ceramic art have been found. 
mountains and through every valley in the Territory Olias of  all shapes and sizes, urns con tain ing the ashes 

have given no heed to this  part of the Gila country, of the dead, and jars partly filled with parched corn 
because, no water being there, it would be useless to and beans are found in a remarkable state of preserva
attempt to develop a mine even on good surface indi- tion. It seems as if the entire city had been swept by 
cations. An ex pedition under Fran k C ush ing did a fl ood and the earthen house melted down, or they 
some work near Lns Muertos, which is known in the were sh aken by an earthquake and toppled into a 
Southwest as the Pompeii of Arizona, but w ith the thou sand fragm ent s, g iving the inhabi tants barely 
breaking d o w n  of his health the enterprise callie to an I tim e  to E'scape. Few of the skeletons that the amateur 
end. The area o f  the country in which the remains o f  diggers i n  the ruin� have taken out show signs of mu
a preh i storic people are found is some 300 square miles. t i lation 01' have broken bOll e�. The people appear to 
It extends from the j unei ion of rhe Gila a n d  Colorado have d ied of suffocation or some natural cause that 
Rivers eastward to the Supersti tion Mountains, and left no mark upon the frame. In work ing i n  several 
from Phcenix on tht north almost to the Mexican line. spots where bones have been found deeper digging 
Neal' Casa Grande the mos t ext t' n sive I n dian remains has bro ught to light large quant it ies of bone dust as 
are to he fo u nd.  fine and light as,gunpowder. In one spot near Tempe, 
The country is a rui n from one end to the othel·. All several tans of bone dust ha-ve been found recently, 

parts of it bear u n m i stakable evidences of ilTigation lying in what appears to h ave once been a trench some 
canals several hundred miles long and bui l t with ex- seven ty feet l ong and two deep, nine feet below the 
actness and ski l l , and of c it i es of 30. 000 and 40. 000 popn- surface of the sun-baked earth . The edge'" of the de
lation. One can walk fol' miles and find every foot of posi t of bone dust. were broken an d  un even. so that it  
the sandy surface l/l ore or less mixed with pieces of  cou ld not mark a place of burial. Does it (,onsist of 
broken pottery. The paint is sti l l on them , and is not the remainR of animals or is the <l ust  t hat of h uman 
in the least fad .. d. though it has lain exposed for ages. beings ? I f  the latter, was it the result of f u n e ra l  
I n  the local it.y o f Mesa Cit.y aud Tempe an overflow rites, or were the bodies deposi ted there hy some great 

from the Gila at some distant period washed against flood that came over th� land without a warning ? 

. ' . . . 
Safety A ppliance for E l cctric "' h·cs. 

We have received a photograph illustrating a test of 
a safety appliance for electric w ires, in wh i ch the i n 
ventor, Mr. A. E. H utch ins, of Detroi t, M ich . , i s rep
resented as standing upon the wet grou nd , with naked 
feet and having in his mouth and wrapped around his 
body a wire connected with an electric line, said to 
be carrying a current nnder a poten tial of 3, 000 volts. 
The electric wil'e thus handled with impuni ty would 

produce instl\nt death but for the safety appliance de
vi sed by M I'. H u tc h i n ""  This appl iance con�ists of a 

bracket at the top of the pole which supports th e l i n e, 

the hracket h aving' at its extrelll i t y a pear-sbaped loop, 
the inner portion of which ha� a sharp edge . The wh'e 
extends thl'Ough the loop without touching, and is 
held normal l y a t  such a distance fl'OlII the side of the 
loop as to permit of the swinging of  t he w i re a n d  all 
usual  vi brations, without formin g any (Jun tad with 
t.he loop . When. however, the l in e breaks it d l'Ops 
upon the sharp edge of the loop, wh ich e u t s  the insu
la t ion , if ther"J be an y , and fOI'l\l � an electl'ic contact 
with the bracket, and the hracket being conn ected by 
It wire with the ground . the fal len wire is imm ediately 
gro u nded and the portion lyi ng ou tsid e o f the loop or 
wi thin I'each is thn� rendered harmless . 
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C y c l i n g  and Heart Disease. gree is all bllt impossi ble, because the l imbs have to motlves of economy, and her coachman h ad been 

Under th e above caption , in the Asclepiad, No. 43, carry the weight of the trunk, and fatigue, which is broken in to drive the new  h orse. We m et many other 
vol. xi, t h ird quarter, 1894-95, Sir B. W. Richardson very wearing, leads to more exhaustion than is bal- such vehicles, but they were chiefly out on ex p e r i 
publishes a revi�ion of the interest i ng paper which he anced by the exercise. menta l runs. In one case it was a carriage used for 
read before t h e  Med ical Society of London in Jan uary, Gouty dyspepsia  is often very much benefited by advertisement purposes by a well-know n establish
on cycling- in relation to diseases of the heart. The moderate cycling. In ca:ses of marked valvular dis- ment-Le C h at Noir. 
author has h imself been a cyclist since 1877, and h is ease, the exercise is not to be ad vised , but there are • ' . ,  • 
powers of accu rate  observation and phi iosopbic gra!'p some cases in wh ich it has been undertaken without IlDprovelD e n t  I n  Gold M i n i ng. 

are well known.  What he has to say on th i s  s ubject apparently res u l t ing h armfully. Intermittent pulse Recent reports of increasing production of gold in 
is therefore of great importance. The rapid increase I and palpitation may be im proved by exercise on the this cou ntry and elsewhere bave attracted attention 
in the number of persons using b icycles and the im- tricycle rather than the bicycle, so that the patien t to n ew metbods of mining and treating the ore, which 
moderat ion exhi bi ted by some of the min the exercise may at any moment stop w ithout al ighting and shall have greatly  reduced the cost of obtaining the metal , 
will u n q uest ionably, before long, i ntrod uce among the not undergo th e n er \'ous strain wbicb attends bicy- and made possible the working of mines containing a 
i m flam m ati ons, ne u roses and muscu lar affections, c yc- c ling. In anemia, t h e  exercise may be directly cura- very small percentage of gold . I n  the Colorado gold 
ler's cramp , cycler's heart , cycler's m uscular Iltrain, tive, especially in the case of women. I district the best resu lts in t h is d irection have not yet 
cycler's j o i n t s, ete.  O verstrain in cycling is not merely a th eoretic dan- been reached. !t is predicted th at wben the ti me comes 

Confinin g  our attention to the effect of cycling upon gel', b ut h as actually been observed. There are two I for the enormous deposit of low grade ore proved to 
the orgaIl8 0f ci rculat ion,  Sir B. W. Ric hard son d ivides classes of subjects who are affected inj uriously . The exist at Cripple Creek to be treated any wh ere n ear as 
t hem into two classe,; : First, the immediate effects of first are young persons, often mere boys, who are cheaply  as tbe cost at Johannesburg, Crip p le Creek wil l  
the exercise u pon the  heart and circulation as observed made to ply the  machine, probably heavily loaded, for prod uce more gold than Johannesbu rg , where ores are 
on the r id er. Second, the after effects as observed in commercial duties and busine�s. The boy really does t reated by stamp mill .. , the " tail ings " bei ng passed 
the consult ing rOOIll or sic k cham ber. the w o rk of a horse in this way ; he seems to enjoy i t, througb cyanide mills. Ten years h a ve been spent i n  

Fi rst. -In a ll rid ers, a t  a l l  ages, in  experts a s  well a s  and t h e  em ployers, knowing n o  ev i l  from it, let  h im  reaching;the high state of efficiency and econom y  t h ere. 
beginners, t here i s  in the beginn ing of each att empt a d o  all that may be done. On account of the i mmatu- Rossiter Ray mond, a mining en gi n eer who has h ad 
qu ickpn in g of the ci rcula tion, al though there may he r ity of the heart and arteries, they are easily expanded experience in the Colorado m ines, sai d :  
no cOII�niousnes8 o f  the att en dant phenomena. The under i mproper pressu re, and cardiac bypertroph y T h 9  reduced cost o f  obtai ning gold from ores or rock 
pul><e is  f ull and b o u n d i ng, and th ro ughout. the ride and disproportionate developmen t of the h eart and contain ing it is  due : 
t h e re is a con t inued rapidity n ot amou nting to the same lungs is the resu l t. Seeondly, there are t he extreme . .  (1) To the n umerous  new d eposits of  gold opened 
d egre e as at fir .. t ,  but rarel y fal l ing to less than one conditions sho w n  in those remarkable ath letes who within tbe last few years. Such depo!>its are,  of course,  
h undrpd pUlsations per min ute. The rise of the pulse enter into com petitions that have never before been more cheaply mined wh i le  operations are conduc ted 
is consi d erably i ncreased in cli m bing, with a fall on dreamed of in t h e  h istory of tbe world. near the surface. In this country the i nereased act i vi t y  

horizontal  planes and a well  m arked fall i n  descen ts, The heart of  t h e  cydist accom plish es i l l  twenty-foUl" in gold mining is doubtless d u e  largel y to the d i scour
espec i al l y i f  t h e  feet be taken off the peda ls, as is the hours a labor eqllal to l ifti n g one h u ndred tons one agement of silver m in ing by the fall in the p rice of 
pract ice of acc o m p l i sh ed cydists.  Even if  cycli n g  be foot from the earth, and t h is w ithout �leep or s ilver. A large army o f  prospectors , form erl y seek ing 
d a i l y  con t i nued . these phenomena will be exc i ted. res t on the part of the rid er. Such feats cannot be for silver m ines i n  preference to gold, is ntl w  looking 

The heart, if  exam i n ed during a fe w m om ents of rest, repeated many times by one person w ithout miscb ief for gold . B u t  the most important new deve lopments 
in order to permi t  of auscultation, is full aud bound- to the heart in gold are those in South Africa, wh ere the  deposi ts  
ing  l i k e  the pu lse. The  external impu lse i s  very pro- As a mat ter of fact.  Sir B. W. Rich ard son has seen (though t h ey have been o verestimated in th e spec u la

no unced, and t h e  sounds are full, with not unfrequeut- many cases, even am ong the so-called best athletes, tions of the London stock market) are unquestionably 
Iy an acc entuation of the second soun J. So long as in wh ich the heart has hecome large , irritable, extra of i m mense value and prod uct ive capacit y . 
the  exercise is conti n u ed , an increase of cardiac mo- sens i t i ve and eas ily iIltermitteut.  The arteri es are " (2) '1'0 the i ncreased efficiency of mining methods 
tion is  o bservab le . the act of m ovement on the ma- distend ed , their elastic t i ssues enfeebled and their and macbinery (high explosive�, power dril ls, im
ch ine  seeming sufficient to keep the circu lation in vig- functions, as regards nut rit i ve re pai rs, imperfect. proved h o i sts and p umps, cab le tramways, etc. ), w h i c h  
orous an d eq ua l tension . Th i s  accou nts, according to In both these . classes of  cases, t h e  young uoys w h o  permits large quanti ties o f  low grade material to be 
Richards()n, for the astounding j ourneys that the fully I are made to work too hard and the ath letes who en- handled at a profit. 
trained cycl ist can undertake, when in  his prime, and 

I 

g-age in extra vag-ant com petition , degenerative change ,. (3) To the cheapening of labor and supplies by 
for his end urance against sleep. There are som e  pe- in the organs of the body generally is a l'ElS'\llt of the tbe extension of railroads, tbe increalle of pop ulation, 
c u liar points connected with this overaction of tbe i ujury done to the heart and arteries. In advising etc . 
heart. For exam ple, no rider is so embarrassed by it patients on the s u bject of cycling, it is often m ore im- • .  (4) To the multi plication (especially in this coun
as to cause him to stop ab ru ptly in order to dismount portant to consider t h e  state of the  vessels than that t ry)  of sm elting a .nd other reduction works, w hich can 
and seek rest, wh ile one rider, w h o  could not climb a of the heart . Enfeebled and worn-out arteries are u t il ize other ingred ients in gold- bearing rock ( l ead or 
flight of stairs on foot w ithout resting many times dur- more dan gerous  than an enfeeb led heart. copper d i rect ly, and iron or sil ica as flu xes), so as to be 
ing the  ascent, com plaining of breathlessness and There are th ree sets of acts w h i c h  are mo .. t inj uri- able to pay to the miner, in some cases, the full value 
palpi tation , cou ld , on the m ach ine, climb hills with- ous in cycling ; these are straining to cli m b hills or to of the gold . 
out distress. It would be wrong to conclude from this meet head winds, exc(;ssive fatig-ue, and the process of " (5) The only innovation in metallurgical methods 
that cyc l in g is not injurious, because there has not exciting the heart and wearing it out sooner by alco- for the extraction of gold, apart from vari ations in 

been length of time enough to determine from many holic stimulants, to the omission of light.  frequently smelting processes, is the so called ' cyanide ' process, 
cases what the ultimate effect 0f long-continued riding \ repeated and j ud ic iously selected food.-Phi ladelphia which prom ises to treat cheaply certain c lasses of 
may be. T h e  evi dence on th is particular subject is Polycl inic. ores and ' tailings. ' Its prin cipal competitor is the 
unfavorable at a general glance, for several accom- • • •  , • chlorination procebs, which is very old, but has been 
plished and ski l l ful  riders have, after some years, suc- M o t o r  C a r r i a ge... much improved, and is now the most perfect of a ll 
cumbed prematurely from disease� of the circulation , When going to the calTiage depot of Mes8rs. Pen- metb ods for gold extraction from material suitable to 
but there has been no sufficient pat.b ologic inquiry to g-eot, which is s ituated in th e Boulevard d e  Gou vien it. This process usuall y  req uires a prelimi nary ' roast
prove in what way the damage was developed . St. Cyr, I met w ith many l ittle experiences. On one ing ; ' and it is claimed that the ' cyanide ' process can 

Second.-Dr. Petit sugge8ts that out of one hundred occaSion, what appeared to be a French engineer be successfully operated without th at prelim inary . 
riders th ere is sure to be one at least w h o  is affected dressed i n  a blue blouse and o veral l s, and engaged i n  Probabl y the ult i mate verdict of practi ce will be that 
wi th  heart disease. The wonder, therefore, is why so clean i ng an en gine, proved to be 1\:1. Pierre Giffard, of each process has its special field , and that the choic e 

fe w s u ffer III an immediate manner from the exercise. the Petit Journal and Le Velo. We soon became good between them w ill depend upon a careful considera
Petit seems to h a ve known of two or three sudden friend"" and he told me that he was learn ing bis en- tion of all the elements of the spel'ial case-nature of 
deaths, but he does not tell h o w  m an y h undreds or g ine. Later in the day he divested himself of his material, cost of c hemicals and ski l led labor, expense 

thousan d s  ·of persons form the hod y of rid ers out of working clot hes, and took lIl e for a d r i ve on tb e vehicle of plant, etc. At the m ost s lwcessful of t h e  Southern 
w h i e h th is con c l u �ion was drawn .  Richardson has he had j ust purch ased . On anoth er occasion M. gold mines, th e Haile m ine in South Caro l i n a, a profit 
heen givinll att eu tion to tbe matter since 1887, and Menier, of c hocolate repute, arrived with  his horseless is secured from material containing as m ined about $4 
knows of only t he or six instances .  physir!al accident.s carriage, gave some instructions, and left ag-ain in the per ton . This  is first cru8hed and a.malgam ated in a 
exe l uded. in w i l i e h  a cyclist is said to have died dur- same man ner. There also carne a gen t leman and h is  stam p mil l ,  and then the sulph ide ores, unaffected b y  
ing the exercise, a n d  he is  not sure  that in any o f  wife from N e w  York t o  exa mi n e the  carriages, and in amalgamation, are saved by m ech a.nical concent.ration,  
t iJpse cases the fatal result was to be attributed to the the course of conversation it  t urn ed out that b e  was to be roasted, c h l orinated , and leached. 
i nfluence of the exer('ise u pon the beart. If, b o w ever, an electrical engineer, w hose name was known to m e, " Hock y ield ing free gold t o  the e x t en t  of $3 per ton 
we h ave to consiuer the cont in u o us effect for sOlIle as wel l as mine to h im . One afternoon an elderl y can be mined and amalgamated with profit und er 
years on those in whnm the elastic tissues have lost French gentleman arrived with h i s  wife on a s i mi lar fa vora ble conditions as to size and accessib i lity of de
m llch of t lwi r prirnal  e l a sticity, it is certain that there errand. I did not listen r.o the whole con versation,  as posit, cost of powel', wages. dn. , prov i d ed the ope ra

are HladY  11I e n  atH.! women III wbom lob e circulation it wou ld have been im poli te, but I could not help over- tion is on a large scale_ " -T h e  Even in g Post. 
becol1les rl i st.nrbed ( "  d istrai ned " is Richardson's word) hearing a good deal, as they were close to my si de. .. • •  , • 
hy an ard uou, pu rsu it of t he exercise. Fortunately Th e lady seemed greatly  surpri sed that the carriages Impo rta n t  to lU i l l ers. 

t h ere Cf)meS w i t h  th i s a "  sav in g "  distaste for the ex- were not wound up before starting. Upon being told The United States Circuit  Cou rt. Easter n Distriet of 
ercise w h ic h  gives protecti o n . For sOlUe obscure rea- that petroleum was empl oyed for the power, she el:- Pe n nsylvania, in the caf'e of Henry B. Kei pel' and 
son , one w h o  h as beplJ a cyc l ist gives up using his pressed her a stonish m ent that a l ight should be em- Lanious B. Keiper, complai nan ts, vs. C h arles Mi ller, 
w h e e l .  U pon exa m i n a t i on it i s  found that there is a ploye d  ill any part of the engine, believing- that the d e fen dant, hold,,; that the patent granted to Sam uel 
feeb len ess o f  [ h e  e i rc u l a t i on ,  coldness of th e extremi- carriage was run by the weight of t he petroleum alone. M. B rua ., November 12, 1878, No. 209, 795, i s  val id and 

t ies and an nnnat u ra l  langnor an d inability to susta in This worthy couple were so d issatisfied with the pres- the defendant has infrin ged as alleged . 
fatig-ue and a rat her q u ick weariness i f  exercise on the ent condition of mecbanical knowledge that t h ey went The Brua case dates from S e pt e m ber, 1892, when 
machine be tri ed . away in d iSgust. T h is is one of the sma ll  trials w h i c h  Samuel M. Brua assigned to Messrs. H. B. & L. B. 

Contrary to w h at wou ld be expected theoretically , the engineer of the estabJ ispment. has to put up with Keiper, of Laneaster, Pa. , his patent No. 209, 795, of 
cycling exercise carried out wi th moderation two or in the course of d aily life. In crossi ng the main November 12, 1878, for a . .  Process i n  Mill ing an Im

three t imes a week, i f  it be done without strain ,  as in aven ue, which runs from the Arc d e  Triom p h e  to proved Grade of Flo u r, " the claim of tbe patent. read
h i ll c l imbing, and if it be not too long continued, as in Neuilly, we met a smart l ittle victoria without a b orse . ing as follows : 
a long stretcb, proves an actual remed y in cases of A lady, elegantly d ressed,  was seated inside, with a , .  The proceS8 of producing an i m proved grade of 
fatty d egeneration of the h eart. Richardson relates, l iveried coachman on the  box. I was told that th is flour, consisting essential ly  i n  conti n uous ly min gling
indeed, a case in w hich the exerc ise proved hen efi- lady was a well-known actre!<s of the Th eatre de Fran- the corresponding grad es of t h e  valuab le products  of 
c ial to a man of ovel' seventy-five years, suffering «ais, wbo li ved outside Paris, and went daily to the the first and after grindin gs, respecti vely, for running 
with symptoms of senile fai l u re o f  the h eart. Hor8e Magasins du Louvre and the BOil Mareha to do her  off t h e  fin ished flour uni formly pending the regrinding 
exercise he believes not in the least degree comparable I shopping, the d istance traveled being no less than five and re bolt ing-,  substantially in the manner and for the 
with cycling in these cases, while walking in any de- miles each way. She had started this carria�e from purpose verified." 
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NOVEMBER 1 6, 1 895.] 
T HE MOTOCYCLE RACE. 

The motocycle race for prizes aggregating $5, 000, 
which were offered by the Chicago Times-Herald, 
and which was to have occurred November 2, was post · 
poned unW November 28, Thanksgiving day, at the 
request of eighteen makers, who had !lot been able to 
put their maehines in read iness. 

I n  the reeent Paris-Bordeaux race it was necessary 
to postpone the race from its ori
ginal date, and the con tes tants had 
seven Illonth s in which to get 
ready ; the �ame wa, t rue in the 
Paris-Rouen contest ; so it is not 
surpris ing that American inventors, 
who on l y had three monthg in 
which to perfeet the ir carriages, 
should be somewhat beh ind-hand. 

I t  was decided, however, to have 
a run over the course on Nov. 2, 
for a pmse of $500, to be divided 
between those who covered the en
t i re route to \Vaukegan and back, 
92 miles, within the time limi t of 
thirteen hours. but owing to an 
accident to the Duryea machine 
the Benz wagon had lJO r ivals, and 
the j udges awarded t h e prize to 
H. M. Mueller, of Decatur, Ill . Two 
earriages only entered the conte,.:t-
the Benz motocyde, owned by H. 
M ut:ll.,r, and the Duryea carriage, 
made by the Duryea Company, of . Springfield, Mass. Crowds began I 

to form along the Mid way Plais- ' 
ance as early as seven o'dock, and 
at 8 : 1i,)  t he t \Yo carriages started. 
'rhe crowd was then so dense that 
the police had mIlle difficulty i ll 
forcing the people baek so as to 
make room for the lllotocycles. The 
two Kane Penn ington motocycles 
arrived fIve Il1 i nute� later and were 
sent across the l ine. Mr. Penning
ton announced that he did not care 
to compete i n the special contest, 
but would make a run over the 
boulevard and across to Lincoln Park. Both the 
Duryea and the Benz vehicle had sligh t accidents 
before the outskirts of Chicago were reached. All 
\Vaukegan turned out to view the novel speetacle. 
The Benz wagon entered \Vaukegan at 2 :40 P. M. ; the 
motor was there replen ished with ga�()l ine and ice was 
dumped into the box above the motor to cool it, and 
in seven and fJne- ha lf minutes the wagon was ready 
for the hOl l le stn'teh. 
At Prairie View, one mile frotl l Half Day, the Duryt'a 

wagon w as �' o ing at a good rate alollg a "arrow road ; 
a litt l e ahead of it a farmer W8 " driving his team. In 
response to the whistle 
of the Duryea carriage 
the farmer determined 
to give up his right of 
way : he made a Ill i s
take, h o w e v e r ,  and 
turned his wagon to the 
left imtead of to the 
right. The motor ,,,ag
on ran to the left at the 
same time that the farm
er swung around his 
horses. 1\11'. C. E. Dur
yea grasped the � i tua
tion at once, and rat her 
than have a collis ion he 
p r e  f e r  r e d to take 
cha l l ces "v ith h i s ma
chine. wh ich was run 
down into a d itch at the 
side of the road. The 
1110tor wagon was d is
abled and out of the 
race, and Mr. Duryea 
had it :lauled to the 
nearest rail way depot 
and transported to Chi
eag·o. A large crowd 
was waiting to see thE 
Benz carriage tinis il . 
At precisely (l: 413 P. M. 
it stopned in front 0; 
the Grant monument 
and Judge Somers call 
ed out the official timE 
of the fi n i s h .  Thf 
judges then examine(� 
the motor carefully, and 
received a statelllent 
from l\fr'. Mueller of the 
delays he had experi· 
eueed. The official state
ment of the j udgt's i�  
aR follows : 
The number of miles 

actually run was niue-

�citntif ic  jmttiCIU. 
ty-two. The gross time taken by the Benz mo
tor in traveling th is distance was 9 hours and 
30  minutes. The start was at 9 :13 y<,sterday warning 
and the finish at 6:43 in the evening. In making the 
run the only time delay allowed by the j udges under 
the rules and conditions of the race was for stops at 
grade railroad croos ings, where trains might tempora
rily block the way. The Benz machine Io;;t seven 

MORRIS AND SALOM'S ELECTROBAT. 

mill utes th rough th i s eanse. The judges therefore 
corrected the l'U11 11 ing time from 9 hours and 80 min
utes to 9 hours and 22Yz min nte�. 'rhis wil l be the 
offieial reeord of the length of t i 1l1e occu pied, showing 
an :werage speed of approxilll a tp ly 10 miles an hour. 
But the machine lost other time than that at grad e 

c rossings. Its total los� of t ime was forty-six l ll inu tes, 
Illaking its real running time for the entire distanee 8 
hours and 44 minutes. The time losses enumerated 
were : By sparking machine. 2 ;  by lo�s of  tire, 7 ;  ad
j ust ing t ire seeond t ime, 13 :30 ; by � I)arking lllaehine, 
2 :30 ; taking' water, 4 ;  by sparking lllachine. 3:80 ; lost 

THE BENZ MOTOCYCLE. 

road by fault of bicycle guides, 4 ;  taking supplies at 
Winnetka, 5 ;  taking supplies at \Vaukegan, 7 ;  loss at 
grade crossings, 7:30 : total, 46 . 
The total eOIl8umption of gasoline for the ninety

two Ill iles was 5!il gallons, repre�enting' an expense of 
less than $1. The result of this preliminary conte�t 
�hows that a great interest will be taken in the 
race on Thanki'giving day . 

We present an engraving of Mr. 
Mupller's Benz motocycle, which 
won in this preliminary race. The 
wagon was made under the Benz 
patent, and was imported from 
Mannheim, Germany, in May, and 
has since been in constant use. 
The Illotor is built on the same 
plan as all the Benz motors. The 
principle is that of the gas engine ; 
crude gasoline ib used, and the gas 
generated from it is exploded by an 
electric spark. It carries four pas
sengers and is eontrolled by a per
son sitting on the rear seat. l r:  
Germany, the Benz motor wagon is 
very popular, and not long ago 
Emperor William, of GerIllany, 
rode on one from Maxau to Lau
terberg, a distance of fifteen Ill iles, 
in 35 minutes, an average speed of 
2 minutes amI 20 beconds per mile. 
Director William Esswein, of the 
Bavarian railroads, owns two of 
the Benz wagons, one with a top 
') and one without, so as to be pre
pared for all kinds of weather, and 
travels in them 60 miles a day, 
going to husiness from his house at 
Durkheim, 15 miles from Ludwigs
hafen, and returning for h is lunch. 
He makes an average speed of 2 
minutes and 40 seconds per mile, 
and has been doing this almost 
da ily for eighteen months. 
We aIm il lustrate the " Electro

bat, " which Morris and Salom, of 
Philadelphia, who are representing 

an eleetric �toJ'age battery company, have entered 
for the great raee. They have coined the new 
word " eledrobat " to describe their mach ines and give 
thelll a dist incti VI' name. The termination, " bat," is 
derived fl'om the Greek word "bainein," "to go." III the 
large " eleetrobat "  which we illustrate, for t.hey have 
entered two carriages, no machinery of any kind is i n 
sigil t with t h e exception of the stepJ'ing lever: the car
riage seats two, but i s arranged to have another seat 
on the back. There arp two Lundell motors of nomi
nal 1% horse power each , attached to the front 
axle, and pinioned on the armature shafts, geared 

diredly into the driving 
gear� attached to the 
front wheel ; the steer
ing is accolllplished by 
tnrninl-!" the rear wheels 
parallel with ('ach other 
from a point about three 
inches ins ide of the 
plane of the wheel and 
connected by a rod to 
a vertical lever of a con
ven ient height to be 
operated from the front 
seat of the carriage. It 
can be turned complete
ly around in a circle of 
twenty feet in diame
ter ; t he wheels are of 
wood and are fitted 
with pneumatic tire� 
and ball bearings. 
The front wheel s art' 

40 i nches in d iameter 
and the l'car or I'teeri ng 
wheel is 28  i n l'he� i l l 
diameter. T h e  bat 
teries are fllrni�hed by 
t h e  Electric Storage 
Battery Corn paGY, of 
Philadel phia, and COli
sist of f 0 u r sets of 
twelve cells, ea(�h hav
ing a normal capacity 
of fifty ampere hours 
per cell . The control
ler is operated by llleall � 
of a small hand wheel. 
There are four ::;peedti 
ahead and one back
ward, which are ob
tained by v a r i o u s  
gronpings of the ba t
terie� and motors i ll 
series and parallel. It if,  
said that the carriage 
has a mtlxilllu!.ll speed 
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3 1 6  
of twenty miles an hour on good roads, and the 
capacity of the battery is sufficient to run the carriage 
for twenty-five miles. It weight complete with bat tery 
is 1, 650 pounds. 

Remarkable e l' idcnce of the widespread and grow
ing interest which is felt in the development of auto· 
mobi le conveyances was afforded at the exhibition of 
h orseless carri ages by Sir David Salomons, at Tun
h r i d ge Wells, England, on October 1 5. The exhibition 
brought interested spec tators from London and all 
parts of th e country. The number of vehicles shown 
was not large, but was fairly representative ; with one 
exception all of the carriages were of French manu
facture and design. 

J(itutifi(  �mtri(I'. [NOVEMBER 16, 1 895. 
Cement. in MaMon Work. cooling yet more powerfully the advancing stream in 

A representative of the Brickbuilder, in an interview the inner tube. 
with Mr. Will iam Peck, of the H. Wales Lines Com- By carrying this cumulative cooling effect suffi
pany, Meriden, Conn. , an authority on mason con- ciently far the circulating air is at last brought down 
struction, obtained the following information : to its critical point, and liquefies, after which a con
" Do you favor the first or second setting of cements tinuous stream of liquid air is merely a question of 

for mason work ? " asked the interviewer. engine power. It is impossible without the aid of dia-
" That depends," answered Mr. Peck, " upon the grams to explain clearly how the continuity of the pro

work I have in hand. Generally, however, I prefer the cess is maintained, but the cycle of operation s can be 
second setting. The truth is that masons very seldom readil y apprehended. There is compression, expan 
use the first or even second setting of cement, but, sion in a clo!led chamber and util ization of the cold 
owing to their iguorance of the action of cement, gen- thus produced to repeat the cycle from a lower in itial 
erally use it in its third setting. Laborers usual ly mix temperature. 
up a bed full at a time and temper it as it is used, some- During the process j ust described the air becollle� 

• , • •  - times once, very often twice; thus by the time it gets stead ily richer in oxygen until that gas forms some 70 
IUaple Sugar. into the wall it is in its second or third setting. per cent of the product. This relativel y p ure oxygen 

In the last issue of the Experiment Station Record , " For sidewalks or cement floors I prefer the first set- is sufficiently good for certain purposes, and it Ulay be 
Vol. 7, No. 2, some i nteresting data are given concern- ting, as it works better and does not become so spongy further purified from nitrogen if desired. The price of 
ing maple sugar and sirup, which were tal(en from the under the trowel." oxygen gas thus obtained compare!', it is said, favora
New Hampshire Experiment Station Bulletin No. 25. "What do you consider the best mode of putting bly with that produced by the methods now in use. It 
Messrs. A. H. Wood and F. W. Morse reported their down cement floors ? " would have been gratifying (the Times remarkfil) to 
conclus ions based upon the analyses of twenty-six " I  think the best manner to do a good job is, first, have been able to announce that this commercial ap
sam ple:;; of maple sirup and of nineteen samples of to have the ground underneath well tamped down and plication of recent scientific ideas, so closely associated 
maple sugar. Their conclusions are given as follows : sol id ; second, to use screens instead of strips to get with the Royal Institution, had been made in Eng-
Experiments in letting sap stand for several days the proper thickness of cement ; third, to have help land. But, unfortunately, in this, as in so many oth('r 

before boil ing, filtering sap, and rapid and slow enough to keep putting down all the time and not have cases, it has been ,. made i n  Germany," where there is  
evaporation had no decisive effect on the composition to wait between batches, thereby causing a break or I at present far more alertness and a faT higher stand-of the ,drup. joint between the settings, which is liable to make a ard of technical knowledge than among ourselves. 
The sirups from soft maples were somewhat inferior crack ; fourth, to float the first coat or layer as little as - ' . '  -

to t h ose of rock maples both in color and flavor. possible, thereby preventing the rising of the sand to WO�d P u l p  F r u i t  (J a il s .  
. Boi l ing the sap did not seem to affect the color of ,  the top of the cement, and insuring a good bond be- Wood pulp frUIt cans are among the latest apphca-

the sirup, but inj ured its flavor. Sap that was kept I tween the rough coat and finish." t ions of wood fiber to a useful purpose. 
five days and then boi led gave one of the lightest "What is one of the common errors of contractors ?" The preparatory machinery, the American Wood 
colored samples produced. " One great mistake they make is in not keeping Worker tells us, consists of a beating engine, for disin -
The rapidity of boiling had little influence on the their walls properly covered during construction, es- tegrating the pulp, and a compr('ssed air pump aud an 

color, samples of sirup from saps that we allowed to pecially in the winter. A few dollars expended for tar engine for pumping the flu i d pulp. The soft pulp 
slowly simmer away being as Jight colored as those paper or canvas and the time req uired to cover them produced is placed on the fine netting and the moist
from similar saps boiled rapidly. will often prevent hundreds of dollars' worth of dam- ure driven out by compressed air, the mesh hold ing 
The ligh test colored samples were produced by boil- age by elements, and will not leave a dark streak there the fiber permitting the water to escape. The pulp, 

ing a quautity of sap unt il finished, without addition when constrnction is continued. " while yet in a soft state, i s gathered upon a large 
of fresh sap. One sample produced by boiling two • ' . .  • rol ler in sheets about 8 X 10 feet square, unti l about a 
quarts of sap in a large glass beaker until it was thick NeW" Method of Refrigeratlo ll . quarter of an inch thick. It is then cut off the rol ler 
sirup, without addition of sap and without skimming, Considerable advances have taken place in the last and carried up on a canvas carrier to a drying chamber 
had l i tt le more color than the sap from which it had few years of the processes adopted for artificially pro- nearly 100 feet long, through which it slowly passes, 
been made. This sap was from covered buckets, and ducing low temperatures, and, as the r �ports of the requiring about ten minutes to make the trip. 'Vhen 
was thorough ly strained through cloth before boiling. various experiments made by Professor Dewar at the the sheet arrives at the other end it is partly dry and 

Sap filtered through quartz sand produced a sirup Royal Institution have shown, degrees 01' cold can now may be handled readily. It is placed next between 
in no way superior to the preceding, while one filtered be obtained with a facility which a few years ago pressing rollers, then shaped into cans about as ord i
th rough boneb lack lost almost entirely the character- would have been thought impossible, and '1uch perm a- nary tin ones are, the edges being connected with a 
ist ic maple flavor. nent gases as oxygen, nitrogen and hydrogen are special glutinous matter. Then the cans are finished 

Sap mixed with rain water gave a sirup objection- l iquefied without difficulty. Hitherto the necessary off in the machine. This is one way, but it makes a 
ably dark colored. reduction of temperature to the critical point of such seam. Another mode, adopted later, in which no 
Dark sugars contained less saccharose and more a gasj or rather a mixture of gases, such as is contained seam on the side is made, consists in taking the soft 

reduci ng sugar� than light sugars, and had a much in the atmosphere, has been effected by the successive pulp direct from the wire netting and moulding it into 
lower purity coefficient. employment of l iquefied gases boiling at lower and cyl ino rical form, about the length of a dozen cans, and 

_ 4 • t • lower points on the scale, the latent heat of evapora- keeping it on the hollow tubes until ready for cutti ng 
Photography as a C ure for Drullke ll n e ss. t ion being employed as the medi um for abstracting and headin g. 

W h · h '  -------...... ..... -04 __ -----e commend t IS story to t e attentIOn of our heat from the gas experimented upon, the final decre- A N eW" Star I II <Jarill a .  temperance contemporaries, " merely adding," as Mr. m,ent Of. he.
at being o�tained by the ra?i d evaporation Dr. Edward C. Pickering announces in Harvard Richard S wiveller would say, that " if it isn't true, it's of the lIqUld product Itsel f. T h e  preCIse modus oper- ColleO'e Observatorv Circ lar No 1 that from an very good " :  ;, A woman in Salem ville, Pa. , deter- andi has been described at various times i n our col · examination of th� Dra.p:r Mem�ri� l photographs mined that her husband should know how he looked umns. I taken at the Arequipa Station of the Ob�ervatory, when he was drunk. She knew how he looked well By a new process, however, the labora�ory me�hods Mrs. Fleming has d iscovered that a new star apenough , and nepJed not that any man should tell her. that have so far been emplo��d for �he lIquefactl?n of peared in the constel lation Carina in the spring Her child:-en also knew by sad experience, but the man gases having a very low bOIlIng pomt appear hkely of 1895 On sixty-two plates th e first taken Oll h imself had a very imperfect idea of the state of h is to be supplemented, at all events, i n prod ucing such May 17

' 
1889 and the last o� Mareh 5 1895 no case. So once, when he came home and fell into a products on a commercial scale. The process, which trace of the ' star is vi.-i ble although o� som� of maudl in slumber, she sent for a photographer ,to come is the invention of Herr Linde, a man of experience in them stars as faint as the

' 
fourteenth magnitude forthwith, anrl on . his arrival she set before him his �efrigeratin� maehinery methods: has been descri bed are clearly seen. The exposures of these plates varied work. She ordered the photographer to photograph her 1Il a recent Issue of the London TImes. from 10 to 242 miuutes. On n ine plates. the first taken husbanrl as he sat in the chai r. The photographer did The new apparatus dispenses with the me of inter- on April 8 and th e  la8t on Jul�' 1, 1895, t he star a ph i s work, and did it well ; and when the photograph mediate cooling agents, and relies entirel \- upon initial pears and its photographic brightne�s diminishes durwas finished and la id beside the h usband's place at compression by powerful engines and subsequent par- ing that time from the eighth to the eleventh magbreakfast it was a revelat ion, and the sobered gentle- tial expansion of the compressed air under carefully nitude. This star precedes A. G. C. 15269 (photomeUlan experienced a decidedly new semation. There regulated condit ions. tric magnitude 5 '47) O '5 m . ,  and is  0" 7 north . Its ap

was no need of explanation ,' the thiug explained it- Most people probably have seen at one tl' me or an . , - proximate posit i on for 1900 i s therefore in R. A. l1h , 3 '9 sel f. There was no chance for contradiction ; the sun other the fam il iar lecture room experiment o f forcing m. , Dec. -61 0 24' . Two stars of the eleventh magni tude tells no l ies. There was no room for argumen t ,' a re- a pl'ston suddenlv down a cyll' nder and showI'ng the - . ,  - are near the Noya. Oue is nearly north , 110" d istant, form has taken place." ign ition of a scrap of touch paper by the heat thus the other is 80" south preceding. - ' • •  • produced. If while the compression is maintained the • ' . '  • 
Navy E s t i m ates-Captai ll Sam psou'. Report. cylinder and its contained air be cooled to the original Seali n g  Hottles E l ectrical l y .  

The annual report of Capta in W .  T. Sampson, ch ief temperature, then, on suddenly withdrawing the pis- In a recent number of La Nature, M. A .  M. Villon 
of the Naval Bureau of Ord nance, con t ain s an est i- ron and allowing the air to regain its original vol ume, describes a novel method of seal ing champagne bot
mate of $6,457 . 984 for carrying out the plans of the there will be a fall of temperature correspon ding to tIes. The loss and deteriorati on of champagne d ue to 
bureau for the fiscal year ending June 30, 1897. In- the rise on compression. the escape of gas has long, he says, made some pro
cluded in this amount are items of $25, 000 fo r arming I If now the cooled air could be used to reduce the cess of perfect airtigh t sealing desirable. M. Villon 
a nd eq u ipping the naval mi l itia, $500, 000 toward the I temperature of a second quantity of air before ex pan- accomplishes th is by covering the cork and part of the 
armamen t of auxi l iary cruisers, and $4, 390, 204 toward ' sion, it iE' evident that. starti ng from a lower point I' neck with a thin layer of coppel' electrical ly deposited. 
the armamt'n t of vessels authorized . than the first batch, the second would on expansion For this purpose the neck of the bottle is c oated with 
He s a ys : " The wisdom of the department'� decision reach a lower point. a conducting snbstance such as blaeklead, zinc or cop-

in favor of 13 i nch cal i ber for the Bew battle sh ip has This is the principle of th(' n e w  l iqu id ai l' apparatus. I per powder, and plunged in a galvani c  bath. 'fhis 
been conc lus ive ly demonstrated by recent armor tes ts. " A pow(, I'ful engine compresses air , which i s  cooled a s : bath h as a cover of pataffined w o o d  with coniC'al 
The Ca l i forn i a Powder Com pany has sueeeeded in far as possib le by ordinary I'efrigerat ing methods,  a n d  h o les, which art' l ined with copper rings. A ll these 

m an u fact u ri n g  excellent powder for the 8 inch as well passed into a s piral ly coiled pipe, over 100 yards long. rings are ('on nected alllong t h e m selves, and w i t h the 
as for the 5 i n c h  guns , and is now in a positiou to T h i s  pipe i s inclosed in a �econd spi ral. By means of negat i ve pole o f  t,h e  dynamo, w h i l e  a copp('r slI eet in 
make prismat i c powder for al l calibers. a yalve at the end of the inner spiral a eerta in propor- the bath is conuected to  the posit i ve pole. The bot-
Relating to the adoption of the Lee rifle as the naval tion of the compressed air is al lowpd to expand in t h e  ties are s imply i n serted in the hol('s, nel'k down, and 

tHnall arm, Captain Sampson says : , . The change in space between it and the outer pipe. Thus the stream when a la yer of two-tenths to th ree-tenths of a milli 
the navy caliber from 0 '45 to 0 '236 will result in a of air flowing to and al .. o from thp pum p is  cooled by meter has be('n deposi ted the current i s stopped. The 
lighter gun, less shock of recoi l , almost double muzzle the compre�sed portion which has ht'('1} allowed to ex- deposit lJIay be gilt or silver('(l , or gi ven any desirerl 
velocity and dangel' space, more than double penetra.- pand, and arriv('s in its  turn at t h e  va lve in a colder shade in special baths. The proc('ss. o f  course, C8.n be 
tion, and a more than double q uanti ty of ammuni t ion state than the portion that preceded it. Consequen t,- I employed to seal bottles for mineral waters, preserves, 
llarried OIl t h e  person. These are actual results. " ly it reaches a still lower temperature Oil  expansion, and a variety of products. 
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NOVEMBER 1 6, 1 895. ]  j' , ttu t i f  i ,  �tutti,au. 
RECENTLY PATENTED INVENTIONS ! ment a U-shaped frame is adapted to be supported ( Ill  the

' 
the window frame and the window sash having 011 each 

E ll�i n e e r i ll :':; &  work-holding mandrel o f  the grinding machine, the frame Hide a rack. The IiIpindJe ou which the pinion revolves XBusiness ani! ";!PersonaL 
� having in the ends of its arlllt! means for sceuring in aXIal i s  capable of lateral movement, and is  controlled b y  a 

H YD RAU LIC A IR BLAST ApPARAT US . -- ' alignment a form or pattern and an irregular piece of spring brake and adjusting device, and before introduc- '/'I" cnarge for Insertinn utuier this head is One Dottar a line 

[ h�nry _0\ . and If:omae Rogert;. Bh'.gham Canon, Utah. For \\ ork to be ground, the pattern being in position to be iug the sash into the frame the pIllions to engage the for each insenion : abOUT ewhr 'words to a line. Ad'per-

I tisetnenrs must De, re,ceivea III puillica,rinn offict as eari1l as 
flll'ni�hing air at a comparath-ely low cost '�= buildings, engaged by a finger or projection on the tool post whUe sash lllay be carried within their caslIlg, leaving the sash Thu.rsaall morninQ rn ap'Of<Lr in rhe jollowinc 'week's issue. 
forgl'15, lIlineR, �tc. ,  and r�moving foul air therefrollll the work is engaged by the grinding "he�l on th{� !3pindle groove free and uninterrnpted. ____ ._�_ 

the"" ill\'"ntors have deYised an apparatus comprising a of the tool r.st. J SCAFFOLD BRACKET. -Aaron L Wade, straight hollow cylinder open at Dne en:� �"nd contracted at ---
Bradford. Ohio. '1'his is a bracket " hich may be applied 

., L .  S." metal polhll! . Inil 1 l:llHtPoIis. i:3amples free. 
Presses & Dies. Ferracuf.p '\-lach. Co., Bridgeton, �. J .  the opposite end, an air pipe bEing connected to the COll- M i scell a n e o u s .  t o  o r  supported b y  a ladder either from t h e  front or from traeted em I, and a water nozzle ;:roje:ting into the eylin- Ev APORATOR.-Peter Cooper Hewitt, the back, and may be adjusted from rung to mng of the Handle & Spoke Mehy. Ober Lath e CO"Cb agrin Falls.O. 

derl in the bottom of \"Wch , near 1�".: c �ntracted portion, is New York City. 'rhis apparatus has heating tubes and ladder, as required, and given any deslred inclination. Screw machines, milling maCnlne:s. and drill presses. 
a trapped outlet pipe. The ,yuter i10zzlc nas an outwanl1y one or more return tubes, and a separating chamber with It may also be attached at one of its endA to a roof or 'l'b e Garvin Mack Co . . Laiuht 3IId Canal 91.s . . �ew York. 
leading hranch, the outwaru. discharge of water with- a series of stationary tangential nozzles communicating equiva1ent support when necessary, and may be folded A beautifull..v illustrated 1896 calendar, llx14 ill . ,  will be drawing air. with the heating tubes, to effect the separation of the when not in use to occnpy a small space. mailed free 011 applicat ion . \Ym. Jessop & Sons, Ltd . •  

G RAVITY E NGI NR.-'f h omas G. Blatch, "l J h Rt N "  
Hazlrtolll Pa. Upon a Ehaft is held to turn a hub or 
Hlceve having opposite radial cylinc1crs, there being stuff
ing b()xe� in the ends of the sleeve and the outer ends of 
the cylinders, whose inner ends are connected by ports 
with inlet and exhaust openings in the shaft. Plungers 
sliding in the cylinders are rigidly connected at their 
outer cnds with a heavy wbct'l, and the motive agent, 
en tering throngh a port in the shaft, pU8hes the piston in 
one cylinder to lift the wheel, the otber port being then 
connected with the exhaust opening, and the wheel be
ing rotated by its own gravity, as the different ports are 
tll l lH alternately opencd and cl08ed. 

vapor and the concentrated liquid by the motion of the BRACKET. -Charl es A. Baker, Wauke- " 0 n , .. . 1 . 

liquid. The separating chamber has a vapor outlet, and sha, Wis. This is Ii bracket more especially designed for Use the HOUlrb Security Casb Recorder. Entirely dif
one or more liqupr outlets at its bottom while a liquor use on vestibule doors, windows, etc. It consists of a ferent from a Casb Register. Hough Cash Recorder Co .• 

overfiow is arranged between lines passlng through the tubular base with integral fianges for fastening the base Soutb Butler, N. Yo 
vapor outlet and return liquor () · t1et. to maintain the in position on a door, window, or other support, while a rfh e  best book for electri Cians and beginners in eJecinner or free surface of the body of liquor between the telescoping bracket member has a head for supporting tricity is " "Rxperimental Science;' by (jeo. :\1. Hopkins. 
yapor outlet and the return liqnor outlet. The method a rod or pole and a split tuhular shank fitted to slide in By mail. $4 ; 11unn & (;0 . •  publ i sh ers, 361 Broadway, X Y.  
and apparatus may also be used for  separating a mixed the base is adapted to be secured thereto. 

IC a i hv a y  A }, }, l i a ll c e  .. .  

C l, B L E  G R I P. - Zebulon S. Taylor, 
Long Branch, N. J. Thi� improvement enables the 
gril'lllan to readily open and close the gripping jaws to 
rc1f'(lf'e or engage the cable, and is 80 arranged that a part 
of it automatically releases the cable at a crossing and 
swings clear of the crossing cable, while the remaining 
part of the grip retains its hold on,lhe cablc grip until 
the tirst part has again closed on th; rahle, to be then 
moveu up and clear of the crossing cable. The device 
cornprh;es hinged casings in which are hinged gripping 
jaws adapted to be opened and closed in the closed cas
ings, the ja\vs having arms with which are connected 
crossheads carried on piston rods moving in cylinders 
connected with a compressed air supply. A further pa
tent has been allowed the same inventor for improve
ments enabling the gripman to stop or start the car on 
curves in the road without danger of losing the cable 
or permanently displacing it from its supporting pulleys 
in the duct. 

El e ct ri cal . 
CLOSRD CONDUIT RAILWAY.-Michael 

F. Flynn, ::ltarilford, Conn. In this conduit are supply 
and return wires and a contact rail with which a trolley 
mounted on the car is arranged to run, while switch de
vices at intervals along the conduit are adapted to con
nect witb the supply and return wires, the car carrying 
mechauisln for operating the switch devices, and also a 
shifting dcyice to shift the switch deviccs to a neutral 
position. The switches are worked automatically and 
positively, although adapted to yield \vithollt breaking 
under exc cssi\'(� strain, and th8 conduit may be easily 
awl inexpensively laid and its contained wires perfectly 
illRulated. 

llIi n i u!?;, Etc. 
DUMPING ApPARATUS, -John D. Kelly, 

John Watson and William J.  Brown, Coal City, Ill. '1'h;8 is  
an improvement especially adapted for mine cagesl etc ' l  
a n a  provides for a dumping platform in connection with 
a cage, on which a loaded car may be locked so that it 
will not move as the car is drawn upward or lowered. 
When the cage has reached a specified point in the shaft, 
the platform with its car may be automatically dumped 
to the right or left, or it may be dumped in either di
reetion by hand without the operator entering the 
shaft. 

SEPARATOR. -\Villiam O. Lentz, !fauch 
Chunk, Fa. This invention rel. . .ltes to jigs for separating 
coal from slate, ore, and othe1 material, and the sepa
rator comprises a pan having an overflow at one end, 
where there is a \vell with inclined bottOlll and a gate at 
its lower cnd, while a shield at the lower edge of the 
side of the pall extends inwardly and downwardly into 
the weI] . rl'he coal passes over the overflow and the 
"late passes down the well and into a separate com
partment. 

llIechanical. 

C H U C K. -Thomas E. Cherry, Bath, 
?\lc.  rrhis chuck comprises a body having a central sleeve 
with external guide grooves, there being sliding jaw'3 on 
the chuck body, levers on the back of the chuck to ope 
rate the jaws, wedges in the guide grooves to engage the 
lever81 and a screw collar to actuate the wedges. rrhe 
c;,uck may be applied to an ordinary lathe spindle, and 
the jaws may be very quickly adjusted and firmly fast , 
ened, the jaws and mechanism being so arranged that 
face plate work, such as sheaves, bushings, gears, etc. , 
may be very advantageonsly held. 

liquid or solution by the removal of one portion in the 
form of vapor, leaving another portion which is not 
Yaporized. 

CARBONATOR.-George Noll, Mi n den , 
Germany. According to this iInprovement an npright 
cylinder is filled with small pieces of glass, porcelain, etc. ,  
not soluble in water or carbonic acid, and carbonic acid 
gas is  deljyered through a pipe to the bottom of the ves
sel, the upward flow of the gas meeting a downward fiow 
of finely divided water supplied at the top, the gas coming 
in contact with all the particles of water, forming a per
fectly uniform product free from air, and the charged 
product passing through perforated partitions into an ac
cumulator at the bottom. 

BICYCLE DRIVIN G GEAR. -Carl Nor
dell, Stamford, Conn. This gear dispenses with the 
chain and sprocket wheel, substituting therefor vertically 
swinging pedal levers which drive directly the rear wheel, 
there being a shifting fulcrum for the levers, whereby 
they revolve the wheels with which they are connected 
by a comparatively small foot movement. On the bicycle 
frame, on opposite sides of the rear wheel, are journaled 
gear wheels having inwardly projecting rims, pedal levers 
having a crank connection with the gear wheels, while 
hangers adjustably pivoted on the frame are slidably con
nected with the pedal levers, pinions connected with the 
rear wheel being geared to the inner sides of the gear 
wheel rims. 

PHOTOGRAPHIC RETOUCHER. -J oh n N. 
Choate, Carlisle, Pa. Two patents have been granted 
this inventor for two forms of an apparatus in which the 
retouching pencil or stylus is held rigid or immovable 
while in use, and every movement of the body of the in
strument is due to vibration of the armature, which has 
an elastIC or yielding contact with the body or frame of 
the instrument to vary the power of the stroke. The ad
justment of the pencil or stylUS at different angles to the 
body of the instrument is also provided for, and for hold
ing it fixed in different adjustments. The retouching 
pencil may also be secured to the frame of the hand
piece or motor to form an immovable part of the instrn
ment while in use, a tremulous movement being imparted 
to the motor and the hand in which it is held, whereby 
the pencil pomt is caused to make rapid but slight im
pacts on the negative, producing the most delicate re
touching effect. 

H OISTING ApPARATuS. - Lincol n Fred· 
eric, Shamokin, P a .  This improvement relates especially 
to improved construction of guides upon the car ann 
frame, whereby the dnmping operation is accomplished 
in an easy manner, and the return of the car to and its 
stoppage in normal hoisting position are a�sured. The 
improvement may be applied to a bucket car for hoisting 
water from drowned wells. 

ApPARATUS F O R  LIFTING FISHING 
;\lETS OR LINEs .-Ralph and Walter M. Connable, Petos
key, Mich. According to this improvement an endless 
carrier has devices for gripping and carrying forward a 
net, and releasing it at the delivery end of the carrier, 
thcre being a number of the gripping jaws opened by the 
weight or strain of the nets sufficiently to receive the net 
or a portion of it, but not enough to admit the leads, 
fioats, or fish. The machine stands preferably near the 
pilot house, so that the wheelman regulates the speed of 
the net-lifting device, and the nets are drawn from the 
water with a continuous and uniform inward movement. 

FIRE E X T I  N G  U I S H E R.-Mariller J. 
Kent, New York City. In portable apparatus where two 
chemicals arc employed, this invention provides an im
proved holder for the acid, preventing its accidental es
cape and the entrance of the surrounding liqnid withont 
the nsc of a valve or stopper for the acid holder, but hav
ing novel conveniences for its proper gradnal escape, so 
that the acid will fully combine with the second liquid, 
and the escape of nncombined acid from the apparatus 
will be prevented. 

WRENCH. -Clal·k�on B. Collins, MiII- GOODS EXHIBITOR. -Gustav L. Hev-
er's Ferry, Ala. This is a tool which may be quickly and man, Carlisle, Ky. For supporting and exhibiting boits i 
very finely adjusted, and in which the movable jaw may of oil cloth, each rolled ou a central wooden stick, this I 
be locked in whatever position it may be placed with re- invention provides a suitable stand mounted on casters, I 

ference to the fixed jaw. A sleeye has free movement on on wbich is a goods holder or carrier revoluble about a 
the body of a toothed sbank, spring-controlled dogs car- central post. The oil cloth bolt retains its rigid condi
ried by the sleeve engaging the teethl while a slide tionl and yet is rotatable on the supporting devices, the 
operates on the dogs. The tool is of very simple and goods being kept neatly rolled, and so that the patterns 
durable construction. may be readily displayed. 

SCREW CUTTING LATHE. -\Vendell P. · \VIND OW. - Loren zo A .  Murphy and 
Norton, 'rorringtoIl, Conn. This IS an improvement upon Alexander H.  :Milne. Wellington. Canada. This inven
former patented inventions of the same inventor, provid- tion provides an improved sash-balancing device in con
ing improvements whereby the movement of the car- nection ,,,ith a novel draft-Closing board, affording means 
riage is automatically arrested. The reversing rod is to seal the window at its sill and permit the upper sash 
under the control of the operator, and an 2.uxiliary slid- to be lowered slightly for ventilation. 'l'he invention is 
able rod having adjustable stop collars is adapted to be I adapted for nse ou any window having two sashes slid
alternately engaged by the carriage, a lever being con- able vertically in a casement, simple means being pro ... 
nee ted with the reversing rod and the auxiliary rod, vided for utilizing the weight of one sash to counterbal
while a clutch mechanism actuated by the lever is ance the other sash. 
adapted to be alternately connected by oppositely driven 
reversing gears with the driving shaft. 

GRINDING MA CHINE ATTACHMENT. 
Amos Hartley, Vassar, Kan. According to this improve-

SASH BALANCE . - Joseph H. Bane, 
Barre, Mass. 'rhis is an improvement on a for:nerly pa
tented invention of the same inventor, the operative por
tion of the balance being contained in a casing set in 

VEHICLE SPRING. - Willie N. Snow, 
,Eaton, N. II .  Combined with the bolsters a n d  side bars 
are coiled springs having their ends extended outward 
and the axes of their coiled portions parallel with the 
side bars, one end of each spring being attached to a 
bolster and the other ends having pivotal connection 
with the side bars. while an equalizing frame journaled 
on the bolsters has outwardly extended arms pivotally 
connected to the side bars, the yokes or stirrups on the 
bolster embracing one arm of the equaliziug frame and 
the adjacent end of the sprmg, 

WAGON BRAKE .-Benjarnin F. Jack
son and Marshal L. Hughes, Sutton, West Va. This im
provement comprises a hrake beam with heavy shoes to 
engage the wheels, a spring tho:owing the beam into brak
ing position, while a lever with swinging fUlcrnm is con
nected to the brake beam, and a draught mechanism con
nected to the lever is arranged to hold the brake shoes 
ont of engagement with the wheels when a pull is exerted 
on the dnught mechanism, The brake acts automati
cally when a vehicle is traveling down grade, or when 
the horses arc not exerting a pulling strain. 

NOTE , --Copies of any of the above patents will be 
fumished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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1 . An elegant residence at Wakefield. N. Y. Two per
spective elevations. also an interior view and floor 
plans. Mr. Ralph N. Cranford, architect, Wake
field, N. Y. An excellent design. 

2. Plate in colors of a cottage in the Colonial style re
cently erected at Mount Vernon, N. Y. at a cost of 
$4,750. Two perspective elevations and fioor plans. 
A picturesque design. Mr. H. J. Robmson, archi
tect, Mount Vernon, N. Y. 

3. A donble house at Marietta, Ohio, recently erected at 
a cost of $2,163. Three perspective elevations and 
fioor plans. William Foreman, architect, Marietta, 
Ohio. 

4. A residence at Germantown, Philadelphia, recently 
erected at a cost of $25,000 complete, including 
stable. Perspective elevation and fioor plans. 
Architects, Messrs. Hazlehurst & Huckel, Phila
delphia, Pa, An ornate residence in the Spanish 
Renaissance style. 

5. A residence at Lake Waccabnc, N. Y. Two perspec
tive elevations and fioor plans. An attractive de
sign. 

6. A Heformed Dutch Chnrch at Warwick, N. Y. 
Three perspective elevations and fioor plans. Cost 
$30,000. Architect, Mr. E.  G. W. Dietrich, New 
York. A design successfully treated in the Byzan
tine style. 

7. A cottage at Mount Vernon, N. Y. , recently erected 
at a cost of $2,500. '1'wo perspective elevations 
and fioor plans , Architect, Mr. A. �L Jenks, 
Mount Vernon. N. Y. 

8. Perspective elevations of two low cost houses located 
at Hasbrouck Heights. N .  J. Perspective eleva
tions and fioor plaus. Cost, $1,850. Mr. S.  A. 
Dennis, architect, Arlington, N. J. 

9. Views and fioor plans of two windmills, at Mount 
Vernon and 'Wakefield, N. Y. Cost complete, 
$1,800. Architect, Mr. Frank M. Wright, Mount 
Vernon, N. Y. 

10. A stable at Wakefield, N. Y. Perspective eleva
tion and fioor plans. Architect, Mr. Halph N. Cran
ford, Wakefield, N. Y. An originai design. 

11. Miseellaneous Contents : Hints to readers-The edu
cation of customcrs.-'1'he echo organ at West
minster Abbey. -The Mascot heater, illustrated,
Carlisle's burglar proof window sash lock, illu8-
trated,-Steam pipe and bollcr covering, illus
trated.-A large shipment of roofing slate,-Mov
ing a masonry honse.-The " Royal " door check 
and spring, illustrated.-An improved window 
screen and awning, iIlustrated.-An Improved 
steam heating boiler, illustrated.- Improved wood
working machinery, illustrated.-Painting iron 
work.-A new and powerful elevator, illustrated. 
-Cheap fiour or middlings in paint. 

The Scientific American Buildillg Edition is issued 
monthly. $2,50 a year. Single copies. 25 cents. Thirty
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECTCRE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied snbjects. 

The Fullness. Richness, Cheapness, and Convemence 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
1111 newildealers. MUNN & CO., PlffiLISHERS, 

361 Broadway, New York. 

A capable mecbanical engineer wi sh es positi on a.s 
manager of some electrIc street rail way interest. 1M 
familiar wit b every detail  of construction and can de�  
sign and erect new work. Good references. Address 
Engineer, care of Scientific Am erican office, New York.. 

���end for new and compler.e catalogue ot' SCientifi c  
and other Books for sale by ]\Junn & Co . •  36 1  Broadway. 
New York. ��ree on appli C'ation. 

HINT::l TO CORRESPO�DEN'1'S. 
N a.ll es a n d  A d d ,·eH .. must aecompally all lett€rs, 

or no attention will be paid thereto. 'l'his is for our 
information alld not for publication. 

R e fc, r c n e e s  to former articles or answers should 
give date of paper and page or number of question. 

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

B u y e r s  wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

S p e (� i a l  " r ri l t e n  I ll fo . . .  n a l i o l l o n  matters of 
personal rather than genera.l interest cannot be 
expected without remuneration. 

Sci e l l t i tj(� _"- lIl t� I' i (' a l l  S U Jl ll l e n1 e n t 8  referred 
to may be had at the office. Pnce 10 cents each. 

B o o k "  referred to promptly supplied on receipt of 
price, 

llli ll e l'al� sent �or examination should be distinctly 
marked or labeled. 

(6657) F. E. T. asks how to transfer 
prints to wood, A. First varnish the wood once with 
" hite hard varnish, then cut off the margins of the print, 
which should be on unsized paper. Wet the back of it 
with a sponge and water, using enongh water to saturate 
the paper, but not so as to be watery on the printed side. 
Then, with a fiat camel's hair brush, give i t  a coat of 
transfer (alcohol) varnish on the printed side, and apply 
it immediately, varnished side downward, on the wood
work, placing a sheet of paper on it and pressing it 
down evenly with the hand till eVery part adheres. After 
standing a short time, gently rub away the back of the 
print with the fingers, till nothing but a thin pulp re
mains. It may require being wetted again, before all 
that will come (or rather ought to come) off is removed. 
Great care is required ill this operation, that the dehign 
or printed side be not disturbed, When this is done 
and quite dry, give the work a coat of white hard varnish 
and it will appear as if printed on the wood. 

(6658) C. A. ]\f. asks how to clean cast 
iron, wrought iron, and steel preparatory to plating. A. 
Cleansing Cast Iron.-Castiron is freed from grease, etc . .  
by dipping in ho t  alkali solution used f o r  a similar pur
pose with copper, and after rinsing thoroughly is pickled 
in water containing about 1 per cent of sulphuric acid for 
several hours ; then rinsed in water and scoured with fine 
sharp sand or pumice and a fibcr brush. It is then rinsed 
and returned to the acid pickle for a short time, rinsed 
again and put into tbe plating bath directly. Jf more 
than one per cent of acid is used iu the pickle, th time of 
immersion must be shortenedl otherwise the iron will be 
deeply corroded, and the carbon which the metal con
tains, and which is not affected by the acid, will not 
yield without a great deal of labor to the sand and brush. 
Cast iron does not gild or silver well by direct deposit 
Copper or bronze deposits are better, tl.ough not perfect; 
but if the iron is tinned, the coat is adherent and will 
readily receive the other metals. Cleansing Wrought 
IrOl1.-'rhe cleansing of wrought iron, if much oxidized. 
is effected in the same manner as cast iron ; but it will 
bear a stronger piekle and a longer exposure. "Thitened, 
filed or polished iron may be treated like steel. Cleans
ing steel . -Dip in the caustic lye used for copper, etc.,  
rinse thoroughly, scour vl'ith pumice pO\vdcr moistened, 
rinse and pass through the following dip : 

Water . . , . .  " . . ,  . . . . . . .  . , . "  . ,  . .  . "  . .  . , 1  gal . 
Hydrochloric acid . , _ ,  . .  . ,  , . , .  , . ,  , . , . . . . . .  ,4 lb. 

Hinse quickly (but thoroughly) and plunge in the bath. 
Clean wrought iron anu steel gild well without an inter
mediary coating ill hot electro gilding baths. It is diffi
cult to obtain an adherent coating of silver on the8E 
metals \-vithout i n terposing an intermediate coating of 
copper or brass, which renders the further operation of 
silver plating easy. 

(6659) C. P. H. , Portl and, asks : W h at 
effective workiIlg pressure would be had at the end of a 
line of one inch pipe two miles long. with a compressor 
supplying either 500 or 1.000 cubic feet of fl ee air per 
minute at " a  pressnre of five atmospheres or 75 poundE 
per square inch ? A. With a delivery of 572 cubic feet of 
free a.ir per minute yOIl will have a pressure of 60 pounds 
per square inch and for 12 cubic feet of free mr per 
minnte the pressure will drop to 10 pounds pressnre at 
the point of delivery. For the distance stated the total 
volume of 500 cubic feet per minute will require a 10 

inch pipe for a 70 ponnd working pressure at the eui of 
the line. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Gear. varmble driving. A. O. CollIer. . . . . . . . . . . . .  . 54\),442 SleIgh, brake, U. Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.139 
Glass measuring apparatus, T. C. SteImer . . . . . . . , 549,40i Sliver lDdicator and recorder, automatic. C. E. 
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P or w il l e b  L e tter .. Patent of t b e  
Glassware, macbme for ornamentmg. O. b--, Dauey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549,444 

Liljeqvist . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . .  549,376 SmokIDJl Pipe. lined tobacct), A. W. Woodward . . . .  M9.418 I n .l d ",  P a a e .  e n c h  i n . e r t i o n  .. ..  7 :i c e n r ll n i t n e 
Glass works furnace, Baudoux & Gobbe . . . . . . . . . . . 549.427 'Ooap cake. L. S. Samuel. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.330 H a c l, P a2" e .  f" n C II , I I I N e l' ( l o n oo - .. ..  $ l . U U  a 1 1 11 ,.  

U n i t e d  S t ate. were Gran t e d  GraIn binder. butt adjuster. J . Macpball . . . . . . . . . . .  54!J,324 �oap dIe, E. D .  Mellen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.274 . ItT For some classes oj Adverli:sements, Specutl and Graplinll or dredgmJl machme. L. E. Laurent . . . . . .  549,:121 Soap package. 'V. F'. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . .  549.371 Hiaher rates wre reqlHred. 
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Harvester. J. Macpball . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,323 �prmg' wheel. J. Buchanan . . . . .  . . . . . . . . . . . . . . . .. 5 4V,11 :H  mornnl!! LO appear in the rl1 I I OWIn!! week's issll� . 1 Hay s ling. H. L. FeB . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MH.il49 SpnnKlel. �ee Lawn sprInkler. 
Hav sling' attachment, L.  L. Holser . . . . . . . . . . . .  MH,Hh2 Stackers. deflector for bJast. F. B. Garne� . . . . . . . . . . 549.121 
Heattn� SY8tem H. M. Clark . . . . . . . . . . . . . . . . . . .  ;,)4fl,4:i9 Steam bOi ler, J. B01lner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.2tiH 
Hemp brake. R. S. Webb. . . .  . .  . . . .  . . . . . . . . . .  . 5!9. Hl t;tcIo"nuj! apparatus. worlll and gear. A. P. Stod-

[See Dote at end of list about copies of these patents. 

HHrh ing device, borse. D. W. Page . . . . . . . . . . . . . . .  549, 150 dart et al . . . . . . .. . . . . . . . . . . . . . . . . .  549.219 
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sulphuriC. G. Krell . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.138 Hoop driVIng macbme, H. Schmidt . . . . . . . . . . . . . . .  54!l. 1 58 Stone ,Uld nnxmg same. composi tion for artltiCIul, 
Addi!W lllacbm�. \VI /hams & Jameson . . . . . . . . . . . . 549.3fr2 Horse�boe calk, removable, G. BukOfsky . . . . . . . . .  54.9.22. \V. H. Jennem'> . . . . . . . .. . . . . . . . . M9,133 
AddI e8�IIlg machine, Meier & Landman . . . . . . . . . . . . 5411,382 Hose reel, D. C. Landon . . . . . . . . . . . . . . . . . . . . . . . . . 5J9.2(U Stone. art of and macbInery for dressing. J .  S. 
Alarm. See Burglar alarm. Ice macbine, A. T. Bal lantine . . . . .  . . . . . . . . . . .. 549,420 .\J acCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.272 
Amalgamator. G. A. Gehen . . . . . . . . . . . . . . . . . . . . . . . . .  549,231) Ice machines. water purrfier and oil extractor for, Stone crusuer. S. f,'" \Velcb . . . . . . . . .  . . . . . . . . . .  549.2�3 
AnImal trap. L C. Pratt . .  . . . . . . . . . . .  ..  549,293 R. F. Scbroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J49,2V5 Stone dressing macbme, F. H. Marsb et al . . . . . . . . . M9,273 
AnnunCiator. electrICal . R. L. Hunter . . . .  549,240. 549.241 Implement. compound, F. Starr . . . . . . . .  . . . . . . . 549,164 btool, folriIng, H. L. "t}or�an . . . . . . . . . . . . . . . . . . . . . 549.457 

Wog;���}�g�le������s 
FootanaHana Power macnmerg 

SEND POR CATALOG UE&
A-Wood-working Machinery. B-Lathes, etc. 

SENECA FALLS MFG. COMPANY. Armature fur dynamO-electrIC macblnes or 1ll0- Indicator. Bee Office Illdicator. Silver indl- Stove or heater. 011 , J. \Vl llterttood . . . . . . . . . . . . . . . . .  546.417 
tors. W. Decker . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  5J9.23! cator. Stovepipe til lmble. E. L. Kelm . . . . . . . . . . . . . . . . . . . .  549.1!J\l 695 Water St., Seneca Falls. N. Y. 
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.:: ::::::::: :::: '.: : :  �§:§�� AMERICAN PATENTS. _ AN INTER-
E. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.38a Insulator ri ngs, makin�. C. F. Peterson . . . . . . . . . . .  549.254 St l'all1 er. tea or coHee, F. P. Boland . . . . . . . . . . . . . . .  5 49.433 

Axle and axle box. L. BurQ; . . . . . . . . . . . . . . . . . . . . . . . . . 549 , 1 03 Jack. See Lifting jack. Street snrmkl l llg apparatus. L. \V. Campbell . . . .  ;}!9.437 estill/.! and valuable table showlnl! the number of pat  ent8 
AXle sand col lar. wagon. '1\ G. Mandt .  . . . . . . . . . . .  549.379 Joint and beanog, \V. C. Rarie- . . . . . . . . . . . . . . . . . . . . . 549.294 St ud settmg appl iance. A. Latham . . . . . . . . . . . . . . . .  049.140 .l!ran ted for the t'arlOlIS su bjects upon which pet . t lOns 
Baling fibrous materials. mode of and means for. Journal bearIng. W. J. Healy . . . . . . . . . . . . . . . .  . . . .  54�,194 �tuLi. shirt or other. G. W. Budd . . . . . . . . . . . . . . . . . . . . 54g,434 i have heen tiled from the begmning down to Oecelllber 

'1'. H. Bruner . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  519,226 JournaJ boxes, machine fo:- faCing jaws of loco- SusPfmders, E. F. Merwin . . . . . . . .  . . . . . . . . . . 549'245 1 31. 1894. COntained I n S C I � � T I F I C  A1\1EIUCAX Sup-
Ballots. tabl e  for use In countIng. G M. Greer . . . .  �9.l23 motive, C. Melrose . .  . . . . . . . . . . .  . . . . . . . . . . . . .  54D,2H SwItcb. �ee ElectrIC swItch. Electromagnet.lc PJ EM Y.NT. No. 1 002. Price 10 cent,s. '1'0 be had at 
Band cutter and feeder. KaHol' & Reeves . . . . . . . . . .  54v,l98 Kiln. See Dryine kiln. SWItch . Rmlwav SWItch. thIS office and from al l newsdealers. 
Band cutter and feeder, N. J. Lindstrom . . . . . . . .  549 142 Ki lns or stoves, air heatinll apparatus for bop. Tank. J. Gutbl'le . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  549.357 
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Bicycle. D. di B. Savonman . . . . . . . . . . . . . . . . . . . . . . . . .  549.397 Lamp, electrIC arc. F. Jeb l . . . .  . .  . . . . . . . . . . . . . . . . .  549.132 'l'bermostatic rel'!ulator. H. A. 'J'obey . . . . . . . . . . .  549.16� (. (I N '" 1 ' 1 1' '\ 'I' 1 (I 
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BICycle bearmg. G .  S .  Gundersen . . . . . . . . . . . . . . . .  54il,SI3 Lamp. electric arc. C .  F.  Vog-elius . . . . . . . . . . . . . . . . . .  549,4G!l Tbrasbmg m!,cbme shakmg screen, J. Engel . .  549.11. ,\ N I', . A II " I VIl T I' 
Bicycle drlvl llg gear. J.  \V. Duncan . . . . . . . . . . . . . . . . 54!l,478 Lantern. C. Bergener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549,099 Tbroe�eea
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. 549.,007 1 E�per. lrnental work of eve. ry deSCriptIOn. AlltomatI� Bif>ycle bandle bar, L. E. Ricbardson . . . . . . . . . . . . . . .  1}49.211 Lantern. ratlwu�J 'V. S. Hamrn . . . . . . . . . . . . . . . . . . . . .  54f1.))U � 0Cl 1 d d d b  It � S d f 1 BICycle Jock and sUPlJort. J. A. Gurgas . . . . . . . . . . . . .  M9.311 l l.latcb. eate. C. �v Newton . . . . . . . . . . . . . . . . . . . . . . . . .  549.&'4) Tire, pneumatIc. H. L. 'Varner . . . . . . . . . . . . . . . . . . . . . .  549.173 \ mac lInery es!gne a� UI .  � en or CII'CU ar. 

BICYCle saddle. B. S. Seaman . . . . . . . . . . . . . . . 549.465. 5 19.466 I Latcb lock, J. J. Link . . . . . . . . . . . . . . .  . . . . . . . . . . .  . 549. 143 TOi l et case. tonsorIal. H. F. Gray . . . . . . . . . . .  . .  . . .  549 312 MA L1BY  M� G. CO., Brooklyn, N. Y. 
Bicycle way. \V. H. )lyers . . . . . . . . . . . . . . . . . . . . . . . 549.385 Lath, H. MeHon . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 5.sn,2Q4 'l'omatoes. machine for cleaning and scalding. J. 
Bicycles, combined pump and saddl e  post for. Latbs. Ioacbine for making sbeathing, C. D. Baker . . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  54f1,0fJ7 DO YOUR OWN Save money ! Make 

B lack:man & Cone . . .  . . . . . . .  . . . . . .  . . . . . . . . 549,308 Johnson et al . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  M9.318 Tl1ol, ball or rol ler ratchet, B. Ljungstrvm . . . . . . . .  549.877 money printm!! fOl 
Bicvcle�. variable speed nlechanism for. J .  Latbes, tool holder for jewelers'. T. P. Owell . . . . .  54(l.250 'l'OOthPI Ck mach lOe. Benham & Barlow . . . . . . . . . . . .  549.428 I PRINTING others ! Type·settmg 

B10�ic���1�Sckie: ·'r. RYiand· .
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. :::: .. ::::::: .. : .. .  :: : g:�:�ag PRESS �or ��rie r.J;I�t:t�l6�1��, 

BOiler. See Steam boiler. Water tube boiler. Leather, treating, O. Geisler . . . .  . . . .  . . . . . . .  549,1!l3 'l'rack dril l ,  L. J. Crecelius . . . . . . . . . . . . . . . . . . . . . . . .  549.187 presses, type. ca:-ds, 
��l��� ���
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lne, G. W. Baker . .  5
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22 to 549,424 
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tk�PH. Israel . . . . . . . .  &19,364 
et

�i�§���p�('\=-O. 
Boil ers, apparatus for feeding scale preventive Lifting jack. 'V. S McKinney . . . . . . . . . . . . . . . . . . . . . . 549. 4,)8 'rubes. machme for forming seamless. J .  Gorgen 1\leudet;, Conn, 

compounds to. C. P. HalJ . . . . . . . . . . . . . . . . . . . . . .  549,479 Liftmg jack. E. D. Watkins . . . . . . . . . . . . . . . . . . . . . . . .  549.174 et al . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.356 
BOIlers, dIaphragm for locomotive. W. Britton . . . .  549.225 Lister, T!din�. C. S. Ruet . . . . . . .  . .  . . . . . . . . . . . . . . 549,258 Tubes or cyhnder8. 1inillg. Ward & Noll . . . . . . . . . . . .  549.342 T H E  M O D E RN I C E  YA CHT. - B Y  Book and bmding thereof, E. Gregory . . . . . . . . . . . . . 519.290 Lock. See BiCYCle lock. Cylinder lock. Latch Turbmes. stearn. G .  C. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . .  549.277 Geo. ,v. Polk. .A new and  valuable paper. cont.l1nm� Book cover and marker. G. Barnes . . .  . . . . . . . . .  549.306 lock. Type case. 'l�es�on & Genereux . . . . . . . . . . . . . . . . . .  549.339 fu l l .  practical dlrectionil and speCificatIOns for the con. Boot fir stlOP. sol e olate, Parker & Jobnson . . . .  549.252 Locomotive asb pan. J. 'V. Fox . . . . . . . . . . . . . . . . . . . . .  549.120 ':rypewrIt1ng macbine. A. Ashby . . . . . . . . . . . . . . . . . . .  54n.421 structlOn of the fastest and best ktnds of Jee Yachts ot Boot or shoe stretcher, E. J. LeilZbton . . . . . . . . . .  519.271 Log roBer. E. J. Metzler . . . . . .  . . . . . .  . . .  . . . . ... 549,455 Valve deVICe, compound engine. C. W. RusseH . . . . 549,157 the latest, most approved forms. Il lustrated With en. Bottle protector. nurSllllZ, F'. G. Presnell . . . . . . . . . . .  549,894 Loom for weaving mats, etc . • from coil' yarn, Bul- Valve fitting macbine. F. S. Dangerfield . . . . . . . . . . . .  549.233 �ravml!S drawn (0 sca le. showing the form. pOSitIOn, Box. Ree Coffin rough box. lock & .i'orty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,182 Valve, safety, J. B. WhIte . . . . . . . . . . . . . . . . . . . . . . . . . . 549.413 and arranllen:.ent of a l l the parts. ContulOed tn SCl F.K. tJox fllhng machme, Palmer & Denmead . . . . . . . . . . .  549,388 Loom shuttle operatmg mechanIsm, \V .  H. CraIg. 549.2:10 Vault, burglar proof. E. L. Snader . . . . . . . . . . . . . . . . .  549,336 

TIFIC A M ERICAN SUPPLEl\lENT, No. ti24-. Price lU 
�g� ���hYilke�3�&.

e
t�it�h!r . �.������: : : : : : : : : : : : :  ��:�� tgg� ����-�g���:c�: t:i!.'Siinner· : : : : : : ·. · · : · : : : :  ��:!&\ �:g!�{:

,
;����;.sG�it���l�IC�·CbOICk: : : : : : : : : : : : : : : : : :  ��:� cents. '1'0 be had at thiS office and of al l newsdealen�. 

Box machine, match. H. W. Whelan . . . . . . . . . . .  549.412 Lubricant, F. A. Allen . . . .  . .  . .  . . . . . . . . . . . . . . .. . .  M9,223 Vendmg machine. com controlled gas or liqUid. 
Box nl lhng machine. \V . S .  Ooig . . . . . . . . . . . . . . . . . . . .  549,348 Lubricator. Spe Boiler feeder l ubricator. \V. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549 ,175 
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�. tgl��ents . . .  . . . . . . . . . . . . . . . . . .  549,106 �:l�i��
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c����:[u��'\.?�!���i:'d��f H���.t.��::: :::.: �3:�¥� Ve����t�?��toiee Feed bag venti lator. Medicated I 

Bucket. wel l .  T. J. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . .  549.310 Marme wreck indicating device. L. H. Timmans .. 549,281 Vessel hulls, machine for cleaning, Upham & ! 
Buck:e, susDender . . J .  F. Molloy . . . . . . . . . . . . . . . . . . .  549.320 Marker. land. J. W. Moser . . . . . . . . . . . . . . . . . . . . . . . . .  5J�.Z47 Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.310 
Rullet. musb room . T. C SmIth . . . . . . . . . . . . . . . . . . . . 549.334 Mattress. O'Brien & Dix. . . .  . . .  . . . . . . . . . . . . . . . . . . . 549.248 Vine  pullin!! machine. R. P. SCott . . . . . . . . . . . . . . . . .  54!),200 
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Buttons. eyelets. lacin£ books. etc., hopDer for Metallurgical hearth and attachment, C. H. Land 5 19,320 \Vasll lng machme. N. S. Althouse . . . . . . . . . . . . . . . . . .  549.0!l3 
feed mg. 1. 8. Sisson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 49.467 Meter. See ElectriC meter. 'Vtltch, B. Honniksen . . . . . . . . . . . . . . . . . . . . . . . .  . 549.287 

Can fl l lmg luachlne, W. B. Pa�e . . . . . . . . . . . .  . . . . . . . 549,251 Mill . See Hominy mil l .  Windmill . \Vatehes. cabinet for bolding, displaying and rat-
( 'ar conplmJl. 'r. Bal1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.180 Moistening gummed surtaces. device for, J. H. mg, R. M. Flvyd . . . . . . . . . . .  . . . . . . . . . . . . . . . .  549.289 
Car coupling. IJ. C. Packham . . . . . . . . . . . . . . . . . . . . . . . . . �9.149 Cbamberlain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,105 'Vater by galvamc action. apparatus for purify- I b:�: �g�g1i��: �: �: ��a��;: : : : : : : : : : : : : : : : : : : : : : : : : :  ��:lf8 Mgro;
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7
3 Motor for operatmg fans, etc., J. J . Faulkn�r. for freelll2', S. G. Cabell . . . . . .  . . . . . . . . 54!J,435 I :.. \ , � �:-" � W 'i 549,117. 549.11R \Vater. met boo of and apparatus for conveYing. 

(Jar fender, A. A. Wi l liams . . . . . . . . . . . . . . . . . . . . . . . . . .  549.415 Musie leaf turner. F. Leeds . . . . . . . . . . . . . . . . . . . . . . .  549,;)74 R. j).fanne�mann . . . . .  . . . . . . . . . . . . . . . . . . . . . . 5 49.243 
Car fender attachment. trolley. H. F. Risch . . . . . .  549,256 Music l eaf turner. Jj. II. Woo,1 . . . . . . . . . . . . . . . . . . 54fU7Q \Yater tube bOlJer. fJ . .1\1. G. Delaunay-Bellevl l le  54!J,447 
t'ar fender, street. C. A .  Hallqvist . . . . . . . . . . . . . . . . . .  549,127 A!usH'al lllstrument I·ll':). <J. W. Lenox . . . . . . . . . . . . .  54!l, t n i \Veal IIp-I" :-;tri p. LpJ)p & Schlatter . . . . . . . . . . . . . . . . . . . .  M9.448 
Car lightIng', street. F. f:<j. Kinsman . . . . . . . .  . . . . . . .  549.1RG :Mustache adjuster, .r. .1. �lcCal lurn . . . . . ·)4fl ,14s \V�igl l f  lllotOI' . . 1. ({. Ball . . . . . . .  . . . . . .  . .  . . .  . 54R425 
Car. rai lway s!eepmg, H. Pearson . . . . . . . . . . . . . . . . . . . 549.391 l\lutoscope. H. Casler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54B • .  IOB \Vheel. See SPl'I ng wheel. VehICle wheel. 
Car safety atta(!bment. street. A. E. Hughes . . . . .  549.316 Nailing macb lne. 8.  Wilde . . . . . . . . . . . . . .  . . . . . .  Mf!.301 \V heel rilus. maklOli!. C. 1\1. Moore . . . . . . . . . . . . . . . . .  M!J.246 
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Card case. hat balder. etc., for church pews. com- Net. fly. J. Garbesi . . . . . . .  . .  . . . .  . . . . . . . . . . .. . .  5 49.192 \Vmdow. swinging, G. ll'lam . . . . . . . . . . . . . . . . . . . . . . . 549.453 

bmed. N. P. MIckelson . . . . . . . . . . . . . . . . . . . . . . .  5�9.145 Net frame. landing, C. G. Keenan . . . . . . . . . . .  549,367, 5�9 368 'Vlre draWIng apparatus. \V. H .  Lautzenheiser . . .  549 .322 g:�g:� ����1��:�' ::;d
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CartrIdge for extermInatmll animals. explosive. Nut lock. M. S. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . 54!J.W13 'V lre pIcket crimper. J. W. Owtgemgs . . . . . . . . . . . . . 549.113 
Sharp 8,; Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.297 Nut lock. W. A. Bode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54n.101 WIre stretcher al,d tigbtener. F. M. Farmer . . . . .  M9,450 
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Caster. bal l .  A. Graydon . . . . . . . . .  . .  . . . . . . . . . . . . . . 549,267 Or�an , reed. R. J. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . 54n.344 Wrllll'(er. See Mop wringer. 
CastinlZ' metal ornaments, mould for, R. P. Packmg device for elevator pIstons. L. B. 

Sch river . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.881 Wrillht . . . . . .  . . . . .  . . . . . . . .  . .  . .  . . . . . . . . . . . . . .  549.419 
Cell case. W. E. Wilhams . . . . . . . . . . . . . . . . . . . . . . . . . .  549,286 Packinl'! ring, piston. A. A. 'rril'old . . . . . . . . . . . . . . . . .  549.170 
Chair fan attachment. rocking. Bofluller & l'an- Pan lifter. C. W. Smith . . . . . . . . . . . . . . .  . . . . . . . .  549 .401 

nenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.431. 549.432 Paper cones, machine for formmg, J . .T. Bordman 549.474 
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CIl1tb cutting machIne, F. H. Caldwel l  . . . . . . . . . . . . .. 549,476 Pen, marking and shadmg • .E'. G. Baldwin . . . . . . . . .  549,t1J8 
Cloth cllttinll machine. J. Philippsohn . . . . . . . . . . . . 549.392 PenCIl, H. M. Kiretcbjian . . . . . . . . . . . . . . . . . . . . . . . . . . 549,137 
Clutch . friction. �l'. G. Lee . . . . . . . . . . . . . . . . . . . . . . . . . .. 549,454 Phase. apparatus for indIcating difference Of, 
Coat adjuster. W.  Parr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 49,253 M. Von Dolivo-Dobrowolsky . . . . . . . . . . . . . . . . . . . .  549.449 
Coffin roulZh box. E. L. Snader. . . . . . . .  . . . . . . . . . . .  549,335 Photograpbic print mounter, T. Bevan . . . . . . . . . . 54D,430 
Colter. F. \ terbus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,172 Pboto�rapb l c  roll bolner. N. Crane . . . . . . . . . 549.231. 549.232 
Comb. L. A. Shultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549,161 Pile fahric. and manufacturing same, C. C. Klein . 549,372 
Communion service. indiVidual. E. W. Ryan . . . . . .  549.278 PIpe. See Smokmg pipe. 
Couphng. See Car couplmg. Sbaft coupUng. Pitch, metbod of and apparatus for treatiIllZ min-
Crat�. poultry. J. H. Antrobus . . . . . . . . . . . . . . . . . . . . . .  54?,095 eral. H. L. Sel lers et al . . .  . .  . . . . . . . . . . . . . . . . . 549 .399 Crusber. See Stone crusher. Planter wbeels. clearer for corn, C. P. McClana-Curling iron, G. L. Tbompson . . . . . . . . . . . . . . . . . . . . .. . .  549.280 than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.326 
Curlmg Irons. electriC beater for. G. D. Pogue . . . .  549,152 Plastev adhesive. G. J. Seabury . . . . . . . . . . . . . . . . . . . .  54n,:?9Il 
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�' �a�d Hc������ '  'Feed' 'or' 'root' cutter: 

M9,268 ���:: dOU�l�����ei.' E: S: Clayton:. ·.·. ·. ·.·.·.·.·. ·. ·. ·.·.·.· . .  :: ��:�M 
Sod cutter. I Plow protectorj Z. F. JOiles . . . . . . . . . . . . . . . . . . . . . .  M�.3ti'j 

C;utter head, W. H. Holder . . . . . . . . . . . . . . . . . . . . . . . . . . 549,361 PneumatiC too . J. Boyer . . . . . . . . . . . . . . . . . . . . . . . . . . . MH,l02 
Cutting machine for reducin£ various matter@ to Precious metals from their solutions. apparatus 

fragments. rotary , C. Ball . . . . . . . . . . . . . . . . . . . . . . .  549.264 for recovery pf, \Vlswall & Frank . . . .  . . . . . . .  5 49.177 
Cyhndrical lock. E. A. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . 549,134 Printing mach me bed motion. cyJinder, E. P. 
Decort:cattn� ramie. etc . •  machine for. A. O. glleJdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.2b'l. 549.262 

Estlenne . . . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . .... .  549.116 Prmting oilclotb, block for. S. A. Cbew . . . . . . . . . . . .  549 ,4.'18 Dental engine. electrical, F. C. Priestly . . . . . . . . . . . .  549.404 Printing press, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  549.259 
Desk. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549.347 Printmg pre�ses, etc., construction of .arippers 
B��ly.g

bJe�¥�!��uJi.I\?
duced. W. R. Roney . . . . . . . .  549.395 pri��{cg'

Wpr�ss�����.� ·gripper·ior: ·w: ·c. Wendie: ��:� DI'yin£ kiln. C. 'Y. Newton . . . . . . . . . . . . . . . . . . . . . . . 549,460 I Printing presses. etc., gripper mecbanism for. W. 
ElectrIC meter. R O. Hood . . . . . . . . . . . . . . . . . . . . . . . . . .  519,195 C. Wendte . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 49.284 
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Electric sW ltcb . Smltb & Clough . . . . . . . . . . . . . . . . . . . . 549.162 Rad joint. F. J .  PrIbyL . . .  . . . . . . . . . . . . . . . .  . . . .  549.154 
Electrical oistribution system. W. M. Fairfax . . . .  549.189 Railway crOSSing aate, E. Preston . . . . . . . . . . . . . . . . . &49,463 
Electrical resistance. H. E. WerJine . . . . . . . . . . . . . . . .  549.470 Rmlway ditcher. 'Yo B. Doddridge . . . . . . . . . . . . . . .  549.188 Electrolytic apparatus, T. Craney . . . . . . . . . . . . . . . . . .  549,186 l:tal1way switch , K C. Howe . . . . . . . . . . . . . . . . . . • . . . . .  549,129 
ElectromagnetIC switcb. C. L. Penny . . . . . . . . . . . . 549.209 Railway tie, R. A. Mansfleld . . . . . . . . . . . . . . . . . . . . . . . 549,380 
Engine. See Dental engine. Road engine. Rotary Recorder. See Speed recorder. 

eng me. ltefiector. mcandescent lamp. C. J. Klem . . . . . . . . . .  54!J,201 
Eneine iJl'!]iter, galO:. G W. Rotb . . . . . . . . . . . . . . . . . . 549.213 Re2'ister. See Cash register. Fare register. 
En�me indicators stop motIOn for stearn. H. J. ReJlulator. See Gas regulator. Thermostatic 

Parcbman . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 549,389 regulator. 
Engravmg machine, B S. Molyneux . . . .  M9.146. 549,147 Ring. See Pack�ng rin�. 
Envelope and adverti smg booklet. cmubIned Rivet maktnQ" machine, \V. R. Fox . . . . . . . . . . . . . . . . .  54!J.l00 

postal . J. Bear. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 549,307 Road eng me. G. B. Selden . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.1foO Excavating and carrying mechanism. dlrt, A. Roadway. J. O' Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54!J.249 
Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 549.092 Roof col lar. H. C. F'olger . . . . . . . . . . . . . . . . . . . . . . . . . . 549.352 Eyef!lass holder for latbes. B. H. Sanborn . . . . . . . . . 549,396 Rope buckle. C. W. Baker . . . . . . . . . . . . . . . . . . . . . . .. . .  549.096 Eyel'!lasses, work holder for • .  1. H. Gallup . . . . . . . .  549.35! Rotary engine. F] P. Reichhelm . . . . . . . . . . . . . . . . . . . .  54�.255 ��g�T�. CO�tee:�ffe��1���.

e. E. Kempsball . . . . . . . . . . 549.369 :gf:�� ;�ri}:;;.' Jd���tS :t�r�Y�o�.
i
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Fare register. A. Pfatf . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  549,326 Saddle. pack. A. A. Anderson . . . . . . . . . . . . .  . .  . . . . 519,42(\ 
Fastener. metallic. J. F. Mattingly . . . . . . . . . . . . . . . . . .  549,381 Sand screen and mlxme mach me. E. C. WilL . . . . . 54f!,176 
Faucet, W H. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.3 05 Saw. buck, H. C. Swenson . . . . . . . . .  . . . . . . .  . . . . .  549 ,161 
Faucet. self-closing. J. J. Gannon . . . . . . . . . . . . . . . .  519,355 Screen. See Gravel or ore screen. Rotary 
Feed bag ventilato:. J.  H. H. Burge. . . .  . . . . . . . . .  549,475 screen. Sand screen. 
Feed or root cutter and corn sbel l er, J. P. Nicko- Screening deVICe for fluids. Patterson & Carmody 549.390 

demus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549.327 Seeder fertIlizer attacbment. G. W. Packet' . . .  .. 5�!).208 

DESIGNS. 
Ba�. sboppinq, O. A. Lehman . . . . . . . . . . . . . . . . . . . . . . . .  24.889 
Bottle cap. N. B. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.882 
Cake, etc . . E. Paist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.885 
Carpet. to:. G. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,845, 2(.816 
(·arper . H. Werner . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  24.847 
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DIsplay hox. O. Selleck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.854 
DlspJay rack, E. V. Santee . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,853 

�:�ia��:��r�n'X·rfn���W�glibee· : : : : : : : ·. : : : : : : :  �:� 
Lamp ('b lmnev, H. S. Mal tby . . . . . . . . . . . . . . . . . . . . . . . . . 24.858 
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MOil II ment, \V. H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,866 
Napk in .  LOllng &, Seaman . . . . . . .  . . .... .......... .  24,848 
NeCl:.:tle no l Li eI'. C. A. 'rucker . . . . . . . . . . . . . . . . . . . . . . . .  54.Sf),') 
Tap casmg, J. Molin . . . . . . . . . . . . . . . .  .. . . . . ... . . . . 24,8;)9 
'l'herl1lometer case. J. D. Ward . . . . . . . . . . . . . . . . . . . . . .  24.860 
Wall paper. t' Booz . . . . . . . . . . . . . . . . . . . . . . . . .  24.829 to 24.844 . 

Wasllstand. (i'. J. 'rorrance . . . . . . . . . . . . . . . . . . . . .  24,850, 24,851 

TRAD E MARKS. 
Ammunition, Qunpowder. and other explosives. 

Rhelniscb-\Vestfaliscbe SprengstotT-Actien-
Gesellschaft . . . . . . . . . . . . . . . .. . . . . . . . . . 27,189, 27.100 

Bicycles. Gendron Iron Wbeel Company . . . . . . .  27.191 
Bicycles and attachments. cyclometers. watches. 

clOCks, and parts thereof. S. If. Myers & Com-
pany . .  . .  . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . 27,193 

Bicycles and tbeir parts. Pope Manl facturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.192 

Bunt1l1g, E. S. Hylan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.177 
Canne(1 salmon. TreIcb l in�er & Stern . . . . . . . . . . . . . .  27.187 
Clothlllg and also artic l es for household use, cer-

tain named article� of and material for. Jones 
Brothers & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,17 0  

�g��g� :����:�::·aJna£��7:l1�������son 'Cc)mpa'ny: 
27.176 

27,174, 27.175 
�'Iour. wheat .  R. Lindekc . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.183 
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nfiig·liiand· FOluid'r'y 
27.184 

CompallY . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . 27. W4 
Knitted unnerwear, Spnngfleld KnItting Company 27,172 
Lard, K PUI� . . . .  . . .  . . . . . . . . . . . . . . . . . .  2/.185 
Lard substItute. Georgm Mills and Elevator Com-

pany . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.18fi 
Oil. pamt.. AmerlCan Lucol Company . . . . . . . . . . . .  27,188 
Punch. Mandarin arraCk, C. A. Lindgren & Com-

panv .. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,182 
Remedies for cPl'tain named diseases. F. W. 

Br(.)nker . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .. 27,179 

B U Y  
T E L E P H O N E S  
'{' h n t  a I' "  2' () o d-lI o r  " c h f" a p  r h i Il 2� . "  TUB difier· 
ence in cost is little. We guarant€.e our apparat us and 
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WES1'ERN TELEPHONE CONS1'RUC1'ION CO , 
440 Monadnock Block. CSICAGO. 

Largest .i\[anujacturers oj Telephones in t h e  United States 

I 
H ELLO, CENTRAL ! �,�i Do you use telephones '( If so. we can I!ive 

you just what you want. Our speClaltv 1S Blake �� 'l'I·an�mltters. There is a . •  best " 1Il e\�el'� tlJlng. and ours are tbe best. We supply complete " "� telephones or al1 or any of the parts to construct 
I a telephone. Write for i1Justrated cat;1logue. 
. PH <EN IX INTERIOR TELEPHONE CO .• 

131 Liberty St .• New York. 

NOW READY I 

Seventeenth Edition of 
Experimental Science 

\{E V 1�ED AND ENLARGED. 

Fence . .  J. C. l1'erris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,119 Sewing macbme, G. H. Collev . . . . . . . . . . . . . . . 549.184, 54fl.I8.� 
Fence macbilJe. Wife, E. S. l\lorlZan . . . . . . . . . . . . . . . . . 549,384 Sewmg machine, Fowler & 'Varren . . . . . . . 5 49.3S3 

Remedies . for rheumatism. neuralgia. etc .. P. J .  ... I Just the thing for a holi day present for any man. Fouqmer " . . . . . . . . . . . . . . . . . . . . . ... . 27,1 1 8 I womar..:"\tudent. teacher, or anv )ne mterested tn �Clence. Ii·ender. See Car fender. Sewing machine channel opeDlng j:!ulde, J. H. 
I1 l fth wheeJs, manufacturing vehicle. F.  E. Wil- Poole . . . .  . . . . . .  . .  . . . . . . . . . . . . . . .  54n.�9a 

cox . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . M9.4U Sewin� mach ine. shoe. F. A. Mill s . . . . . . . . . . . . . . . .  5�!!,'?OO 
Vmgel sh ield. M. A. Connel ly  . . . .  . .  . . . . . .... . . 549.229 Sewing machme shuttle, H. A. Bates . . . . . . . . 54(l,:>lir) 
Firearm. box magazine. J i\1. Browning . . . . . . . . . . . . 549.345 SeWIng macbines, rotary take-up for. J. rI'ripp . .  54!1, 11l F1Sh clamp, G. Sm1!b . . .  . . . . . . . . . . . .. . . . . . . .. . . . . 5 49,333 Sewn:g mach ines. welt bevelIng attachmellt for 
Flshmg line sinker. T. Sewell . . . . . . . . . . . . . . . . . . . . . . . .  549,332 sole, J. B .  Hadaovay . . . .  . .  . . . . . .  549,124. 549.125 
Flsbmg rod . C. Kewell . . . . . . . . . . . . . . . . . . . . . . . . . . 549.292 Shaft couphng. fleXIble. R. Mannesmann . . . . . .  :H-fl,144 
Flue stop hol der. S. 'Valler . . . . . . . . . . . . . . . . . . . . 54�.300 Shaft or pole eye for vehicles. H. C. �wan . . . . . . .  M!l 4{)(l 
ll lush ing tank. Lymburner & Lassance . . . . . . . . . . . . 549,378 Shaft. pick. H. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . M!l.462 
Footwear, C. L. Higgins . . .  . . .  . . . . . . . . . . . . . . . . .. 549.360 Sbarpener. knife or scissors, E. L Chflffin . . . . . . . . . 54fl,m 
Furnace. See Glass works furnace. Sl eat carner, L. W. El1 ls . . . . . . .  . . . . . . . . . . . . . . .  54B,114 
Furnace grate, steam boller, L. M. G.Delaunay- Sheet feedin,!! macbme, L. C. Crowell . . . . . . . . . . . .  549,111 

BelleVille . . . . . . . . . . . . . . . . . .  . . . . . . .  549.4(6 Sbip, S. Katzin . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54�,319 

Snuff, A m�flcan loba�co Company . . .  . . .  . . . . . .  2!:.If.l.O I In tbe n�w matter contamed in the l a�t edition WIll be �1ll1ff, Ste\\ art Ralp� �IlUfl Company . . .  _.: . . .  . . . . .  2!.IS1 found the SCI entIfiC Use of the PbullfJJlraph. the curlOliS ,� usppnders and brace..., . SIlvermann & l ompanv . . . . 2 ..J71 opt ical i l lu",j'Jn known as the AllOl thoscope touether Velvet ribbons and piece velvets. -:\,leyer & DlCklll- ... i With l1th el new and mterestInIl Opt,cal l l l u'slOns, tht::-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.] 13 1 Optical Pl o iec(Jon of Opaqne ObJects new eX,lerlmentM 
-� ---�- in Projecticn. lride:-;cent Glass. ;,onH! POlllts ir. Piloto-

graphy. lIlcmdmg- Hand Cameras. Cane Cameras, etc. :  . \  p r i  II I " fl C O lll' O f  the speCificatIOn and drawlOj! ot Systems of ElectrICal D lstl'llmtl On. Electrical O le  F'1I1d
any patent in the foregoing list, or any patent in print er, F.lectrical Rocker. Electrl f ' ChImes, Jlow to Color 
Issup.d smcp 1Sfi3, WIll be furIllsbed from this office for Lantern Shoes, Study of the Stars. and a great deal of 
25 cents. In ordermg please state the name and number other new malter wtl l f..:1J w!ll prove of Interest ro scten
E)f the patent rlesll'ed. and remit to .!\lunn & Co., 3Gl tiflc readers. 
Broadway, )J(.)w York. k4 0 pages. � R2 fine ClltS. substantial ly and beautiful ly 

hound. PrICe in cloth, by mai l .  $ 4 .  Half moroccu. 8.j,. Game apparatu�, C. H. Hunsicker . . . . . . . . . . . . . 549.196 SIfter. ash .  S. D. Horton . . . . . . . . . . . . . . . . . . . . . . . .  549,238 
Has apparatus, water. G. J .  Roberts . . . . . . . . . . . . .  549,156 \ SIgn apparatus. street car. W. H. Swift . . . . . . . . . .  549.46g ( ' a II a t l i  a II 11 :1  t fon t 'ol  may now be obt.ained by the in-
Gas or liquid vending machIne. coin controlled. ShIn, glass. C. '1'. Stagg. Jr  . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.337 ventors for any of the mventions named in the fore-

W. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  549,175 Sign writing and letter making macbine. L. C. IZOlllg list. prOVided they are sImple. at a cost of $40 each . 
Gas regulator. F. E. Val l . . . . . . . . . . . . . . . . . . . . . . . . . . .  5<9,407 Fisbback . . .  . . . . . . . . . . . . . .  . . .  . . .  M9.:\50 If complicated the cost will be a little more. For full 
Gas8r8frl�u���F.'i"&�'fe�:���: . �������:.�? M9,236 �1Ft:al:e!fr.:':�t;.�'&.' lil:'it.?m:';;e��.���·:::::::. :: . .  : �� i ���i�
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M U N N  & C O  .. P u b l i shers, 
(!)ffi ce of the S C I E N T I F I C  A M E R I C A N ,  

361 UROA D WAl:.  N E W  Y O R K .  

© 1895 SCIENTIFIC AMERICAN, INC.



NOVEMBER 1 6, 1 895. ]  
Fountied by Mathew Carey. 1785. 

HENRY CAREY BAIRD &. CO. 
t� l)r�TltlAL PCBLISHERS, BOOKSELLERS & IM PORTERS 

�1 () V\? a l n ll £  :-O r . .  P h i l a d e l p h i a. Iln . . r . � .  A .  
or OUf �ew aud Revised Catalogue of Practical and 

Srientitlc Book�. 90 pages, &vo. and our other Catalmrues 
and Circulars, the wlJole covermg every branch of Sci
ence applied to the Arts. sent free and free of postage 
to any one in any part of tbe world who will furnish bis 
address. 

THE l"i C I EN V E  OF JU EC H A N IC S  A Critical and Historical Exposition of its Principles. 
By l£rnst Mach. 'l't'anslated by Thomas J. McCormack. 250 Cuts. 584 Pages. Half Morocco. gilt top. Price $2.50. 
"A careful �tudy of Professor Mach's work, and a treat
ment with more experimental illustration, on the lines 
laid down in the interesting diagrams of his Science of 
Mechanics. will do much to revivify theoretical mechan-
19:\g�l
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'11HE OPE� COUHT PUB. Co., 324 Dearborn St., ChicagO. 

" B A B Y " � 
S EW I N G  MACH INE. 

A C h i l d  can O p e rate it • • • •  

s����· BJa���e�s :el�
er��cJel

i::� 
li'arranted to do good se1ving. It uses 
regular needles. making a chain 
�titeh. Sent complete. in wood box, 

upon receipt of price. $�. ;)O.  
charges prepaid by us .  A 

litlia, m',g". ill �ftfgf!0i!t����g�d
e
e�: a sample of its sewing, 

sent with our catalogue of 
5,000 'rricks and Novelties, upon application. Fastened by Clamp furnished with each machine, but not sbown in cut. P EC K & S N Y D E R , 1 3 2 Nassau St .• New York.  

Are You Scribbling Yet ? 
DON 'T ! ����r;�J���)���:;e::t �or every .. 

NEW MODEL No. 2 IrlPROVED 

American S8T- ·t -_______ ypewrl er 
A !i!tan dal'd iH nde Macbine tbat will d o  unexcelled wor� rapidly.anq. easily. 200 I!OOd copies can be made in 20 mmutes with It and the duplicator-$lO complete. ;::;r For letter written with it, address 
A M E R I C A N  T Y P E W R I T E R  C O . ,  2 6 7  B roadway, New York 

$ 2 6 . 5 0 .  An  8 Light  1 6  C. P. 1 1 0  Volt Dynamo 
N 01  a f o �- .  but a high grade, 
substantial machine, which 
we guarantee to do all we 
claim for it. We place this 
machine on the market at 
above Jow price in order to 
introduce our Dynamos and 
Motors of larger sizes. 
U'"' Send for circular No. 26. 
R O T H  BROI'l. & C O  . .  
30 to 34 Market S t . ,  

() h icall'o, I I I . ,  l; . 1'l . A .  

IC E - l3 0 A 'l' S-TH ErR C O N S 'l' R U C 'l' I O N  
and Management. W i t h  working drawings. detai l� . and 
d i rections in full. Four eng-ravings, showing mode ot' 
COTl8t ruction. Views of the two fastest ice�sai i i n g  boats 
used on the Hudson river in winter. By H. A. Horsfal l, 
\ !  .1£.  Contai ned i n SCIEKT l E' lC  A '}f E RICA.:S- S uppr�E. 
\t EXT, 1. 'rhe :same number al�o contains t he  rules and 
regu lat ions tor the formation ot ice-boat c l ubs. the sail. 
inc and management of i ce-boats. Price 10 cents. 

Eclipse -
Cream SeDarators 
are Closest Skimmers, Most Durable, 
Easi.est Running, and far the Simplest 
Hand or Power Separator on the 
market. U'"' Agents Wanted. 
C. L. CHAPMAN S E PARAT O R  WORKS,  

L I T T L E  FALl,S, N. Y. 

A Valuable gook 

12,500 Receipt!!. 7 0 S  Page... P r i c e  $ 5. 
Bound in Sheep, $6. Halj-]Iorocco, $6.:10. 

This splendid work contains a careful compilation of 
the most useful Receipts and RepJies given in the Notes 
and Queries of correspondents as published in th e :"" c i 
e ll l i fi c  A Jn e l'i c an during- tbe past tlfty years ; together 
with many valuable and important additions. 
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bein� represented. It is b/far the most compreheusive 
volume of the kind ever placed before the public. 

fl'be work may be regarded as the product of t�e Rtud
ies and practical experience of the ablest chemIsts and 
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conCise form conveni ent for ready use. 
Almost every inquiry that can be thought of. relating 

to formulre used in the various manufacturing indus
tries, will bere be found answered. 

Instructions �or working many dift'erent processes in 
the arts are given. 
pr�g�hry !?H fi�J i�nt������ ��Kh �b
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value in their respective callings. 
'11hose who are in search of independent business or 

��P!�{�i:�;
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"u�ge�tions. I1r Send jor Descriptive Circular. 
MUNN & CO., Publishers, 

�CIENTIF I C AMERICAN OFFICE, 
361 Broadway. New York. 

V E UOX T;)APER t.,:;��II�t����n��o, 1- When exposed to the Bsme light, prints 500 tim e s  (I u icker t h a n  a l b il l n e ll .  • • 

GLOSSY o r  MATT I �?) ��r&
r 
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w
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t
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Devel0ped and toned as fast as the printi-ng frames can be ji,lled. A choice oj tones more beautijul than can be produced on anv other paper. Permanent prints. The �reatest paper i:id �g�eo: !�Ji�JJ���:�' i� c� :�Itlspra������ ��
i
���lt:ta��I1f���hz��o��

,
t�;:����� 

the best and most uniform in t�e market. N epera 1· 0 P, an insolublt gelatine.paper 
Nepera Chern'  leal  Co Remb" andt, 8 Matt Printing-out Paper. I 

A B k f T I W ANTED the exclusive agency o f  some useful 
00 0 00 S lU A N U F A CTU�i�G 
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n
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. ,  Sole Man nfact urers, N E PERA PARK, N. Y ' I 
The U Scientific American " says of 

the Book of Tools : u It is so exceJM 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works so]d simply on 
their merits." 

" A  Book of Too]s " is our cataM 
logue, 550 pages, over 2,000 inustra
tions of Machinery, Tools and SUPM 
plies of all kinds, and we win send a 
copy free post-paid to any address 

upon receipt of 25 cents in stamps to cover cost of post
age and advertising. 

CHAS.  A. STRELI N G E R  & CO .  
D ET R O I T ,  

E I> G- E  'I' C> C> L S  
are often nearly ruined by using' a grind
stone not adapted to the work. Our 
�::i���r: f����t:d��:r�y

vt����y of grits 
i.T J.lall 'We send 'You nur ()atll /ngl l(, which 'It'ilL git'e 'you some inJormai'inn ? 

G R A F T O N  ,", 'r O N E  V O lU l' A N Y. 
No. 30 River Street. GRAFTON. 

Hahn's Improved Watchman's Time Detector 
This Clock is adapted for 6 or 12 stations, 
and the keys are all diff'erent. The regis-
1��6ga�ddlOt; l�;i��t��J�f ����

i
��!

r
gw 

style Time Detectors, which mark either 
by holes or an impression on the dial. 
I1

r
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MESSRS. MUNN & Co.,  Solicitors 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden
tial. A handbook of patents and 
how to obtain tbem sent free. 

PATENTS 
taken through Munn & Co. receive special notice in the ScientiJic Amer .. 
�1��anfi�

i
nl������& ;a�et�� ]��E::i circula.tion of any scientifiC work. J3 a year. Specimen copies free. 

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

I N C U B A TO R .  
;}'fo':.��t�� �1 ��f�'i."�i��

e
:£::l� 

try and at the 1ea.st expense. The 
book is worth dollars to you. Address 
A. F. Williams, 61 Rue Mt., Bnstol, Conn. 

Br,naon r,mllr Knitting M,chine. 
The .implest, the best. the ONLY satisractory 

.Family Knitter now in the market. The 
lame machine we have •• 14 tor twenty 
years at 126. No exca.. now for 

buying worthlels toy.. Complete with full 
illustrated book of instruction • •  Knit.s any 
article wanted in the home of wool or cot
ton, factory or homespun.; 

Br:lln�IOn KniHing Machine Co.,  
6 0 5  St. J o h n  St . ,  Ph l la. , Pa. 

liii�i�AT A TEST 
Pe,tiiiiiVfVIlliia: 

Rponge. 
- ��a�:si,� �������nJ X�b�����: 

results Manvuie Wool Feit CoveriJig. 
lVe offer it at prices to suit the times. 

AQents Wanted. ll-Iention this paper. 
New York F i re Proof Cove ring Co. , 1 2 1  Liberty St . ,  N.Y.  

WITH RUBBER HANDS & FEET. 
The Most Nat u ra l ,  Comfo rtable and 

D u rable.  O,er 1 6 ,000  i n  use.  
New Patents and I m p o rtant I m p rove· 

m e n t .  U. S .  Go,'!  Man ufact u rer.  
Illustrated book of 430 pages and for

mula for measur,llg sent free. 
lIT See illustrated article in SCI. AM. 

of A uQust 3. 1895. 
M A R K S , 7 0 1  B roadway, N E W  Y O R K  CITY.  ----

E M P I R E----
• B O I LE R  C LE AN E R • 

---'CO M PO U N D  
W e  Don't OWel' G r n t ll i t i c � .  but our 
Circular wil l  gfve you the information 
that 

T";!!'\l g��
b
:l
e
n .f�ii ;'�1 :;�l. v tTr��j:I!�: 

)fgil�a��'�n'1Yigcf�:t:i1ft ��� �����
st 

OF]' IC1i: : 
K e m b l e  B l d g . , 1 9  Wh i t e h a l l  St .• N .'! .  

The  Curtis Balanced Steam Trap 
Combines more Superior F'eature;"���i:the

o:::;ket. 
lIT Send for circulaT S. O. 

{living particulars. 
D' ESTE & S E E LEY CO. 

�!'-33 lI avel'hill St ..  
B O S T O N. 

THE  "ROUND  BOX" 
TY PEW RITER  R IBBONS  

M .  & M .  CAR B O N  PAPERS. 
Give perfect satisfaction when 

others fail. Used by nearly all United 
States Government Departments. 

Samples :Free upon applicat'ion. 
llI I T 'l' AG & V O J, (a: R .  

Manufacturers for the Trade, Cor. Fark & R.R.  Aves . . Fark Ridge, N. '. 

VAP O R  LAU N C H .  
Engine and helm controlled 

I from bow. Latest improved and I ,  only 12 to 1 motor now ready for 
tbe market. 18 to 40 ft . launcbes 
2, 3, 5 and 7 h. p. No Ucensed en-
��d

e
��j��yP��Jr��f:!��diYo 

S
��� 

gerous na,phtha or gasoline used. 

� 

Reagan Feed Water Heat ing, Water 
C i rcu lat ing and Shaking Grates 

for Stationary, Marine. and Locomo
tive Boilers. AGENTS WANTED 
in all parts of the United States to 
manufa���� J�:��t�fo���.

alty. 

Water C i rcu lat i ng Grate Co. 
Manuf's and Sole Proprietors, 

GENERAL OFFICE & WORKS, 
Filbert st., PHILA., PA. 

B A R N ES' 
New Friction Disk Drill. 

FO R LI GHT W O R K. 
Has th.se Great A duantages: 

The speed can be instantly changed from 0 to 1600 :��b:�;!d�t�� �� B3H;����:�ts�q�al��f:t��I!h! 
smallest or largest drills within its range-a won
derful economy in time and great Baving in drill 
break&�. Send for catalogue. W. F. & J NO .  BA R N ES CO., 

1999 Ruby St., Rockford, Ill,  

ARM STRO N G ' S  * P IPE  * T H R EAD I N G  For $ 1  ��
n
;l g.';.iT�a:oEfall',:;ep:lJ� 

CUTTING�AF?MACHINES 
�'IDii· . A

. 

s a[m P l e

.

. rt�8u8p88 
Both Hand and Power, yo IiWlili Sizes 1 to 6 inches. 
Water. Gas. and Steam Fit-

ters' Tools, Hin,ged Pipe Vis�s, 
Pipe Cutters. �tncks and Dies 'U,ni l'ersal l !J  (l.cknnwled(1ed to be TilE BEST. ��('nd f!w c(JtaloQ. 

A I·IU S U·tl D !.!  IUfg. V O l '  Urt dgeport, (� o n n .  

capacity % oz. You will be  delighted with it. Send for our catalog of speolal-
ti�S1 6I'S�::,�·::�l.�j6����i��MiCh. �� ,---D EA F N ESS � •. j;', and H EAD N O I S E S  re l l e,ed by u s i n g  � Wi lson 's Common Sense Ear Drums. 
� New scientific invention, entirely different 
in com�truction from all other devices. Assist the deaf 
when an other devices fail, and where medical skin bas 
given no relief. ,�afe, comfortable, ana invisible j no wir�f I��:r� at�:��i""eBtRUlliit'1J':�tnil)�!etcO., 
rr l1�:fr;�I�� i;���r �o.!�i\�12gB�oOa�!v;:��efl��·'YOrk 

COSMETIC F O R  P R E V E N T I N C  R U ST O N  B R IC H T  S U R FA C E S .  "" 

A Necess'lty to All Man ufact u rers a n d  �hippers o f  Brlg�t Machinery, 
Tools, LocomollYes, Steam Engmes, etc. To 1earn all about it, address STEVE�SON. BRO. &; CO., l:i� !!I01lth SecoDd St.. PHILADELPHIA 

E l ectrical �ge�i���!��� Model  Work. 
M. SANGER, 1 06  Liberty street, New York. 

I C E JU A  C H I I"  E ", .  COl'l i�. E n lr i n e  •• B r p w e  ... • 3 1 1 ft H n n l e rJiil' IlI R c h i n er)� .  THE VILTER 
MFO. co., H99 Clinton Street, M ilwaukee, Wis. 

NOVEl  T IES .-re�:. ��:.e£� �'iid�l1i'l..�:nf�d 
Novelties. Correspondence with manufacturers and 
dealers solicited. 

----------------�� CONTRACTS WANTED. 
To  manufacture Hardware Specialties, Pat'd NoveltieH 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, VVis. 

I D EAS 1����:��rr�J)Adj_�e
s�h��u�:��1?ln8 ���� 

Correspondence and sample orde�� solicited. 25 years 
in business. GU l' dn nl &:: � () 1 I .  9� John St., New York. 

TURBINE WAT E R  W H E E L S • Sena,}or PampnJil. 
.JAMES LEFFJU, & CO • •  

Springfield, Ohio, U .  S .  A. 

DEAF N E S S  & HEAD NO ISES CURED b y  m y  Invil!ibl", TuhuhH Ear Cushions. WhiBptors heard. ".Tarranted to he lp more cases than a l l  similar devices 
i.HIscox onl����lnB�d�:�� N�ry �s §l:df�:��lk�f ��I:o�:F REE 

VOL� EY W. M ASON & CO. 
FRICTION PULLEYS ,  CLUTCHES, ana ELEVATORS 

I'R O V I D E I" CE, R. I .  

SEND A SAMPLE� 
for prices and estimates. Wire work, or tools 
and machinery for bending. 

L. R. H I T V I I C O C K ,  W A T ERTOW N .  CONN. 

SEND Cor catalogue of the 
Musical Instrument you 

think of buying. Violins re-
...---__ .. ����rit� bb�h§�6'it��

n
2� 

Central St.Boston,Mass 

WA N T E D  ��:yla�g:;h�?hi.?���lu����n!t�of� 
Man ufactu l'e and new or improved chemical processes 
to introduce in its works_ 

Prof. PETER T. AUS'rEN, 
Polytechnic Institute, Brooklyn, N. Y. 

THE ORNAMENTAL IRON INDUS-
try.-Description of the method of manu facturin g
wrought. i ron into ornamental a n d  artistic forms. \V ith 9 i J lu!'tratlOns. Contained in SCIENTIFJ� A M ERIC'A K 
SUPPLEM E K '.r ,  No. 1 020. Price 10 cents. 1.'0 be had 
at this office and from all newsdealers. 

F.I � � . .  � !!J � �r p�����O����Q·ue. 
BRI) O K J, Y N  F I RE B R I C K W O R K ,.. . 
88 Van Dyke !Street, B ltO O K I,YN, N. Y .  

-.,. "rE E RRIL ITE COMPO U N D  � . � B£STMAD£FOR'r'I�".ID PA l N T -: 1  " DN R O OFS . - STRUCTURAL IRON W O R K  & c .  SAMPLE.5 AND E�E PA��iit1��r;�'�ci�0�s P ITTSBURG PA. 

�WELL DRilLS awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN M FG. CO., CH ICAGO, I LL. 

U S E  G R I N DSTO N E S ?  
(f so, we can supply you. All sizes 111 0 1 1 II f e d and 1I 1 1 1 l l 0 I l J l f t' d .  always kept in stOCk. Remember, we make 8 
specialtyof selecting stones for al] spe
cial purposes. � Ask for catalogue. 
'rh ., C I . E V J<: L A l'i l l ,",'1' 1 ) � J<: ( ' I ) .  

2 d  Floor. Wilshire. Cleveland,  o .  

S T ER EOPTI CON S .  MAG I C  LAN T E R N S  AN D 
ACCESSOR I ES, SEND FOR CATALOGUE. 
TO CHAS BESElERMAKER218CENTRE 5T. " N EW YORK . 

© 1895 SCIENTIFIC AMERICAN, INC.
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C l IUJ l 1\ A R Y  IL \ 'J' E S .  

I n 8 i d �  P a ll t' .  p a e ll i ll !ii e l' t i o n .  - 7 5  c e n r lril  n l i n e  
U a c ti. P a :.r e .  e a dt i l l !oii e n i o n .  - - :i I . O O  n l i n e  

IF :For sonte classes of Adl'ert isements, Specia.l and· 
Hiqhe'r 'rates are te(l a i i'i'd. 

The ab9ve are charges per agute line � about eight 
words per l ine.  r�his  notice shows the width of the line, 
and i s  set in agate t y e e  Eng-ravings may h ead acver
ti sements at t h e  same rate per agate i ine. by measure
ment, as the l etter press Advertisements must be 
received at Publi catioll Office as early as 'rhursday 
morn IlllZ to appear in the foll owing week's issue. 

Pocket 
. . .  Kodak $5.00 
� 

Makes 
pictures 
large enough to be good for contact 
prin ting and good enough to enlarge 
to any reasonable she. 
Poekf.t Kodak, loaded for 12 pieiures, 1 IS X 2 in., De\'eloping aud I'rintIng Outfit, • : • • 

$5.00 1.50 
EASTMAN KODAK CO., 

Sfolt�e,!o��;:n�'�l,,!;)�;�:d R O C H E ST E R ,  N. Y. 
�- ----- ----AGENTS WANTED roA. FINE TOOLS I N EV£RYSHOP 

f\ CAT�T�J�R U.H.BESLY & (;0: AND AGENCY. CHI CAGO, I LL.U.S.A.-

wi!! complete your rig , 

It is fully warranted. 

It has large legible 
dial that can be seen 
at a glance. Costs 
YOIl only $3.00. For 
safe by af! jewden. 

Smd for Cataloglle 
Ar". 60.  

HAL F A CENTUR Y UF C YCLES, -AN 
i D t e J'e!" t i n ,!! h i � L " : ,\' ' i t  t I j t" ,-, Y I' \'" tr! ) l I I  i t s  origin tlp t l i  1 h e  
IH'e6ent t i lue.  T l i\. '  ii r .; t  \ ' Ia l l k � d r i v' \ 1 1  bkyele.  The 
. .  bone-s b aker " and its succeSbors. 'l' h e  tricycle. The 
modern wheel.  Cycle b u i l d i n g  a science.  Points  of im
pro v ement. T h e  pneumatic tire. A h a n d  a n d  foot cycle. 
With 9 illustrations. Contained in SCIENTIl!'IC AM'ERI
C A N  SUPPLE:.\IENT, No. 10 1 � .  Price 10 cents. To be 
bad at this office and from all newsdealers. 

At ! P ·  Ricyc:es, W�tches Gups, I )uggie� . Huness, S�W1ng \'achiuf>il Organs. Ph-nos :" a feil,Too ' s  rIC 0 �cales of a i l  v lrieties �nd 1 00u other �rticles U Liats free, CHIC ' GO SCALE C o o ,  ChIC:l.gO 1 1 1 .  

The 
American 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This C o m pan y own s L ette rs

Patent No 46 3 , 5 6 9 ,  g ra n t e d  

t c  E m i l e:;  B e rli n e r  N o y e m 

b e r  I I , r 8 9 I , for a c o m b i n ed 
T e l egra p h  a n d  T e l e p h o n e, 

coyer i n g  a l l  forms o f  

Microphone T ra n sm itters 

c r  contact Telephon es. 

J t ieu t i f i c  1\metitau. 
I M PROVEMENT THE  ORDER O F  T H E  AGE. " ______ _ 

ree New Model 

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

H A VE YOu EXA MINED THEM ? 
Many I m p rove m e nts H eretofore Overlooked by Other Man ufact u rers. 

Address TH E SMITH PR E M I E R  TYPEWR ITE R C O M PANY,  Syracuse, N.  Y. , U. S .  A.  
BRA"'CH OFFICES I N  TWENTy- N I N E  PRINCIPAL C I TI ES I N  T H E  U N I T E D  STATES. -------------- --------------------------

THE BICYCLE : ITS INFL UENCE IN 
H ea l t h  a n d  D i sease.-By G. M. H a m m o n d .  M . D .  A val.  
l Ia.ble  and i n teresting- paper i n  which t h e s u bject is  ex· 
h austi vely treated from t h e  fo l l owing standpoints : 1 .  
T h e  u s e  o f  t h e  cycl e by persons i n  hea l th .  2. 'l' he use of 
the cycle b y  persons disease d .  Contained i n  S ('l E �T1 FI(' 
A M E RICAN SUPPLEM EXT, No.  l OO:.!. Price 10 cents. 
To be bad at thiS office and from all newsdealers. 

MAGIC KNI FE� 
It works like a charm, and will tickle a boy to deat h .  
Every man, woman, and child should carry one. 
P r i c e  o n l y  l Oc o  l)}r Ill n i l  iu H (. a m p s .  

OUR 30e. MAGIC KNI FE 
is as sharp as a razor, and wi]] take the place of a pair 
of scissors or a knife costing $1. No woman's work 
basket is complete without one. It is the cheapest 
to buy the 3Oc. knife as it will last a lifetime. . . . 

T h e  t w o  w i l l  be m a i l e d  fol' 35c.  i ll JoI t a m p M .  

i'T Agents wanted i n  evet·'Y par't o f  t h e  'world. Address 

T H E M AC I C KN I F E  CO. 7' 5  Exch a n g e  Place, l't·ov i d e llce,  n .  I . •  

J ESSO P'S S T E E LTHe\'�\RY 
fOR T O O L S ,  S AW S  E TC. 

W'f! J E S SOP II< SONS L.: 2  91 JOHN S T.  NEW YORK 

toe in t e n  min
in the 

or factory, Cl:"t praetieal 
k n i 1-j,f'f t ill ;-, . ; !� :!>,-::rrii::et,. _ A  ehlhl (;':-Ul ; : i)�_ 
l'att� it. � t l· o n g �  H U l'ublc4  �illll) l e ,  
n ap i d .  Satisfaeti on guaranteed. ;'-if,'"'" ..I f/ni t.': lI 'u.nt ('(1. For particulars 
and StUll il l e  work, address 

J_ E. (3. :Iil .A. � � A. �T, 4 Stone Street. C l e arfield, Pa • 

TOWERS A N D  TANKS 
PATENT SECTIONAL 

ALL I R O N  TOWERS 
o f  4 a n d  1 2  C o l u m n s ,  

for Water Works, Cities, Towns, 
and Manufactories. 

PLAI N ,  A L L  W O O D  TOW E R S  
E LEVAT E D  TAN K S  

for Antomatic Fire Sprinkler Plants 
:\I A X -CI"_\ <. ' T [ ' H EU:"; O}' 

l Ie f) \  ,\ l i d  "T E E L  T '\ � J( "' . 

L o u i s i a n a  R e d  C y p r e s s  Wood T a n k s  
a S p e c i a l t y .  

W, E .  OALD W E L L  00 "  
2 1 9  E .  M a i n  Street.  

L O U I S V I L L E .  KY . •  U. S .  A .  

. . . WE A R E  B U I L D I N C  
T h e  Oe lebrated -

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

The De La Verg n e  R efr i g erat i n g  Mach i ne CO .  
N E W  Y O R K .  

N I C K E L  
AND 

Apparatu, anri  Matenal. 
T H E  

Hanson & V '111 Winkle Co  
� e w a  r l;. .  � . . 1 .  

8 1  L1 B EHT Y ST.,  N .  Y 
3;) & :)7 H.  CA � .-\ T. �'l' .. 

C H T C A(HL 

O rig i nal  S i m p lex  
1 00 e o p i e �  just like original fl'om 

r�tie';�i�����lr 6�fr_t";:�\i;rJ.� ��;::::::� 
d rawings, ete, Xo 8tplI d J .  Di ft"el'ent. colors at OIlI' i m ·  
I Jres:;ion. In(lispensable i 1'  
you w a n t  eOJli e�.  S a v e :;  it� 
Clost in one day. Absolute
ly clean. Xo was h i ng. Th uu:o;an;l� in use. Get th e  genu i n e  ]JA W T O :\" .  Imitat i(ll!:"  ar�.\ U :-<I.' 
i es8. Four sizes, *:1 to � l U. (i:i'r .. l U E;,Y J'S I J ' .l STE J) 
LA \\'T() � .. � C O . ,  22 Vesey St. ,  NE\V YO I:tK, N. Y. 

D u ra b l e-Eas i l y  A p p l i e d .  
T h i s  roofing ! �  manufactured 

from natural 'rrinidad asphalt 
'n aterials, and w i l l  llot .drv up md beco m e  brittle llIHler ex
')osure to the weather as coal .. 
tar roofln�s do. ar Send. j()'l" 

free sample oj roof 12 years olit, 
with cilrc'tilar and price list to 
W A lt R E I'\  C H E :U I C A [, &: iU J<· H .  CO . .  
Si'i F u l t on S t l' e e t .  

N e n' YOI'li , lJ .  S .  A. 

P R I E S T M A N  S A F ETY O I L  
h Phenomenally lOlV 1m cost oj operation.H-FrankJin Inst. 
N J<:l;,r.il�u Kerose n e ,  NeT  Gaso l i n e  

N OR 
J<: 1\ (, I N EER 

�c��rl�.icaffo�i�f��ir�g¥:i��: 
lng, Pumping, Milling, etc. 
P R I E S T  M A N  & CO M PA NY , I nc ,  
F .' o u t  a n d  Tnskel' Stl'e f> t s ,  .. .. l' lt i l nd e l p h i a  

There is hardly a U S E  Of P O W E R  
�e;�����Ycr!i�!er��o��, �btg� 
or on the Farm, the 

" C H A R T E R "  
is not now tJllinft, It is also run-

¥>i;8a!O
o��sT�:B1lit�1�a�gg;��: ""'OI!�""'=="',F==:=S==::S �h�

e.
Of course it also uses Gas

CHARTER GAS E N G I N E  C O . ,  P. O. Box 1 4 8 ,  Sterl i n g ,  I I I .  

GAS A N D  GASOLI N E  

ing or any 
quiring power. 
P.rices, etc • •  upon ap-

plication. 

PIERCE ENGINE CO. 
17  N. 17th St" Racine, Wis, 

OVER -15,(0) SOLD. 

"OTTO" 
C A S  A N D  CASO L I N E 

E N C I N E S .  
!1 to 100 h. p. Can be used in 

cities or in country inde
pendent of gas works 

or gas machines. 
N o  Boilel',  l\o H a u gel',  

!\o E n g i n e (�r .  

The Otto Gas E n g i n e  Wks . ,  Incorp'd. Ph i lad e l p h ia 

1%: to 75 h nrsp power. For Propell i ng Boats of a l l  kinfJs. 
CheaIH--' ... t. FueJ , A lJ�o lute �nfpty. �() Lieen�ed En.e:l11{-!t�I', S ;_�_:l l}l e Const!" it : i ; o n ,  T1 lHld !,p(l/.: i ll  "'-;Ut .{�""-" 8 ! :' 1 t - ��. �' rrrit i'- for 'illH.'�trt1ted rat.: i 7 I ,: ! I /e. 

I ; J . I I I I E  G A '"  E � C ; J S E  ( ' 0  . .  
'Merion A \�pnlle .\': 4Hth Street.. PH I LAPELl'HIA . P�� .  

NO M O R E  R O U N D  S H O U L D E R S 
'l1he Knickerbocker 

Brace and Suspender 
Combined for Men, 
Boys, Women and 
Girls. In use tbrough
out the c i  v i l i z  e d  
world. Sample pair 
post-paid $ 1 .  Send 
chest measure. Illu
strated circulars free. 
Addr. Knickerbocker 
B r a  c e Co , 337-341 
Churcb St. Easton, Pa 

LA 0 I E S ���r ft�e
u�i�di�r�i{£a��� �f�e ���S��fe!�; 

and reliable. You can light your fire witlnut paper or 
kindling wood with our kindler, and it will never burn 
out. Sent prepaid for �5 (, p n t !'ii . A�ents wanted. 
l ' L O :o; 'l' E H  lll A ,\ I ' F A C 'I' I' H I '\ G  C O JI 1' A :\ Y , 

B o x  ;.")� ,  (: I O !!i l e l' .  N . J .  

Starrett 's  Un i versal  S u rface G auge � 'l'his gaug-e has joint at 
/.' base aJlowing � v i n d  i e 

--- - - - ,' �- - .. ' . -- _ .. - . and scriber to be moved 
�' . - ;�,/' back and forth and 

.,'-<- , " ':'�"�'::":;:', " ", ., ' p,J, !tt:eIJ, '  in
. 

a�lY POSit iO
.
" E " . . " " , . ' . . , '  from upri !.! ht  to horizc!n-

L� . td.:l, t.oJeach over, tl,-u�k 
. -�- -- ' 1I, alill u lH! f:l'uoat.h. Pl'icc, Nu. l, ;j i l l (: li _ . . . . . .  , �::U>i.). N o. 2, 12 ineh . ,  . . , . :iiiJ.(lO 

•• No. 3, with two :;pindles, 12 and 18 inebes . . . . . . 3.50 � lllu5trattd ( 'l I t o il ,!;ul' "Jiree. The L S Starrett Go Manufacturer of Fine 'l'0018, 
• •  " 'J P. O. Box 13, ATHOL, MASS. 

ICE - HOUSE AND COLD ROOM.-BY 
R, G. Hatfield. With directions for construction. FoUl' 
engravings. _ Contained in S\1E�TI FJC A M EIU C A :\  St: p
PL}�l\1ENTt No • .') H .  Price 10 cents. '1'0 be bad at t h i s  
o ffi c e  and from all newsdealers 

'-NOVEMBER 16, 1 895 . 

.A.lEt.TXFICX.A.1> LI MBS Free Catalog. Geo. R .  �'uJler, 
Box 2150. Rochester, N. Y. _ 

BINDERS� 
With the Paragon Binder, SCIENTIFIC 

ar ESTA B I . I :O; H E J) HH ii .  
The M ost Popular ScientifiC Paper i n  the World 

O n l y  $3.00 a Y e aI', Incl u d i n g  l'ostage. 

W e e l{ h � - - 5 �  N u mb el's n Y e al'. 

T h l �  " ' i d e h -· c i r c u l a t e d  and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages ot useful information and a larg-e number of 
original engravings of new inventions and discoveries, 
representing- Engineering Works, Steam :Machinery, 
New Inventions, NoveltIes in 'MechaniCS, Manufactures. 
Chemist.ry , 'Fllectricity.Tel egrapb y, Photography, A rchi
tecture, Agriculture. Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'l' t� r m !'i  of � n h !'i c]'i IHi u lI . - One copy of the SCIEN
TIFIC AJ\.IERTCAN win 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' e l' U u l l a l' !iiI by 
the publishers ; six months, $1.50; three IDonth�. $1.00. 

( : l l I b � ,  - Special rates for several nameE, and to Post. 
masters. Write for particulars. 

'l'h e  safest way to remit is  by Postal Order, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is  at the sender's risk. A d dress 
all letters and make all orders, drafts, etc., payable to 

iU U N N  &: C O . ,  3 tH J l l' o a ol w a y ,  � e \V  Yorl • •  

---�,---

This is a separate and distinct publication from 'J.1HE 
�CIEN Tn'IC AMERIC A \· ,  b ut i s  uniform therewitb in 
size. every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers ane accompanied with translated descriptions. 
THE SCIENTIFIC AMEHICAN SUPPLEM ��NT i s  publ ished 
weekly. and includes a very wide range of contents. It 
preseI!ts the most recent papers by eminent writers in 
all th e principal departments of Science and tbe Useful 
Arts, embraCing .Biology. Geology. Mineralogy, Natural 
History, Geography Arch reo] ogy, Astronomy, Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and H.allway EJl!!ineerl f 'g, Mining. Ship Building, 
:\rari1H� }Jngineering,  Phot.ography, Tecbnolo�y. Manu
fa'��hlri n�:! Indu:o:t rl es, Sanitnry !ljngineerinll, Agriculture, 
JlO/'l j i:',I : :_ '_i l ': ,  : : '" ,  w:-.li �� Ec(t1.owy, H iogruphy. Med; otue. 
etc. A vast am ount of fresh and valuable information 
obtain able ;u no other publi cation. 

1'lI c tJIost importu rd 1c:uQine('J'ing lVorks, Mechanisms, 
and Manufactures at bomB and abroad are illustrated 
and described in th e SUPPLEMENT. 

Price for the SUPPJ .... EM l.:NT. for the United St ates, 
Canada, an d Mexico. $5.00 a year ; or one copy of th e 
Sf'IENTIFIC AMERICAN and one copy of the SUPPLE
M ENT, bot,b maiJed for on e year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

iU U N N  &: e o . ,  3 6 1  B r o a d w a y ,  N ew Yo)·k. 

--�--

�ttilcli lt9 �(litiOlt. 
Trrg S{'I];NTIPIC A !\fEUTCA� BTTTLDING EDI TION is 

issued monthly. $2.50 a year. Single copies, 25 cents. 
'l'hirty. two large quarto pages, forming a large and 
splendid JIru.!. uzine of A rchitecture, richly adorned with 
deww f plate.': and "tber fine engravi n gs ; illustrating the 
most interesting exampl es ot modern Architectural 
Construetioll all d a l l iP(l sllhject� .  

A special f'eatur� hi  t h e  prestm tntInn in each number 
of it vari ety of the latest. :n ! d  hf'st plans for private resi� 
delH'!:�. eity and ('mmtr )' ,  il lclnding t h ose of very mod • 

e:'atl: ('(is t  't ....; \\,(.}I Hi" the mnre (' x pt' llsive. Drawings in 
ppr:o;peetl ve and in col oI' are gin_'n,  LO,gether with Floor 
1'J<111:-). Descri p t ions, I�{lcati I Jns,  Estimated Cost, etc. 

'rile elegance and ebeapness of this magnificent work 
have won for it the I�al'�est C i t'e n l at i o n  of any 
.Arcbitectural publication in th e world, Sold by all 
newsdeai ers. $2.50 a year. ltemit to 

iU {; N N  &: CO., 361 B l' o a d way, New York. 

---�,---

of t.be Scn: x T H'IC Al\1 EHICAN, with which is incor
poratect " LA A�I E H[CA CIESTH'ICA E I::'IJDUSTRIAL," 
or Span i sh e d i t i on of the Scn:,\' T I }'IC A�IE H I CAN is pub
lish �d mont!d y ,  and is uniform in f'ize and typography 
with the SC l hl'\ T J }' I C  A M E H : C A :\ .  liivery number con .. 
tains about 50 pages, profusely i l lustrated,  It h; lhe flnest 
SCientifiC, indU8triai export paper publi shed. It, circu
lates throughout Cuba, the West Indies, Mexico, Cen
tral and Sonth America, Spaill aIHi S panish possessions 
-wh erever Uw Svani s b.  laf l/.:;uage i s  spol{cn. THE S C I 
E X T I l' I C  A :n E n I CA � E x P O H T  E]l"i T l 0X bas a iarge 
g uarant.eed cirelliation ill all commercial lllac(�s through
out t71 t' 'world. $a.oo a y��ar, p08t.paid, to any ]Jart of the 
world. Sinde eopies. 2;) ecn1 s. 

I:T )l anufuC"lurers and ( )t l l (�r.s who desire to secure 
foreign trade Ina:y h ave l arge ami twnd�('llleJy dI splayed 
annoulwemell: :-' publi shed in t1 l i �  edition at a very 
modi.�rat e  ej)�t. Hales UpOIl apl>liC'1l1ion. 

Jl r � N"  &', CU .• P Jl h l i !oi iI t't's. 
:_H; 1 D) ' (Utch-nll'. � en' York. 

R R I N T  I N  G SC�';;l�:��:�rs 
Mach inery ;:'oo)s, OUT F I  T' Ink s and Iypt,. 

G O LD I N G  &, C O . , 1 79 Ft. H i l l  S q . , Bosto n ,  Mass. 

PRINTING INKS. 
TD_e 8C I El\ TJ FIC A M EIUCAX is printed with CHAS� 

WN �] C  JOHN80N & CO.'S INK. Temh and Lombard 
Sts., Philadeiphia, and 47 Rose St.,  OPP. Duane, New York 
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