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THE CRAMP SHIP YARDS. I ship building; (but thr�ughout, the Cramps h av .. e kept I vessel, it will he possible to obtain a clear idea of the 
The 'Wm, C ramp & Sons Ship and E ngine B uild ing abreast with the times. entire plant. The work of building a vessel may, 

Company's yards and docks have been selected as I Since the establishment of the works, the Gl'limpS I th erefort', he �:1i<l to comrnenee in the b uildin g con­
th e subject of the present artiele, owing to the great have bui lt  i n  all some 282 vessels. Of th ese, 21

. 
h.<t . .  v e  I' taining t h e  administrative offices of the company, and 

number of government and private contracts that I' been Un ited Statt's stealll men -of - war, 4 were �t

.

pam the drafting' departllle

.

nt, a high building near the 
are at the present time in course of execution. cruisers for the Russian navy, 73 wert' ocean steaIller� center of th e  engraving. 

The plant is the largest of its kind in the country, of from 1, 000 to 10, 700 tons register, 54 were tugboats, Standing beh"t'pn this and the docks is an immense 
and the ingenuity of its general management and i besides other craft of a variety of designs. The ship structure, t Hi4 feet lung', with an average of 72 feet in 

the efliciency of its machinery m ake it in many I'e- yard at presen t  covers 31 acres of ground. It is so width, and huilt partly three and partly foul' stories 
spects the llEiJel ship yard of America, equipped tll11t five vessels of the largest kind may be high. 'I'bis bui ldin g is l)rovided with two mould 

It has been brought before the p ublic, especially constructed at the salile time, and preparations are lofts, eaeh 240 feet by 50 feet. 'fhe floors are as smooth 
of late, by its g'ood work in building very large and being made to i ncrease the capacity to eight. In the and e1ean as those of a daw'illg hall, lind these are 
very fast vessel� for our navy and our merchant mar- past t wenty years t h e  compan y  has increased their used for plotting the curves of the hull and t he vari­
ine service. And there is reason for national pride in capi tal froIll $500,000 to $5,000,000. There are at present ous cross sections  from the drawing�. Below these 
this striking proof t h at vessels of the first e1ass may employed at the yard over 5, 600 hands, and this does lofts are the regular j oinin g and pattern shops, w here 
be constructed by American ingenuity i n  designing, not include an enormous amount of labor em ployed by the next part of the work is performed. The building' 
by the skill of American workmen, and the use in contri butory industries upon which the shi p yard de- also includes the shrive hoard alld bending' shop, 
every instance of American materials, pends for material in various stages of their work. where the iron and steel bars are sh aped to form the 

The history of this great industry may be considered The pay roll amounts to $54, 000 per week. rius and framework of the vessels. The buil ding' fur-
to d a.te from t h e  days when \Villiam Penn was the The general arrangmnent of the ship yard Illay be thermore im'l udes a rolling shop, fitted with powerful 
patron of ship building on the D elaware. In the early readily understood by a glance at the bird'>, eye vie w Illachinery for rol l i n g  plates and bars of iron to the de 
colonial period it was found that timber suitable for we present in this issue. The docks, it will be seen, sired dimensions. Under this roof is a large mach ine 
ship building grew in great abundance i n  t h e  vicinity are nat urallv arranged along the river front, and and erectillg' shop, where the iron frames of  vessels 
of Philadelphia. And as a result of Penn's patronage directly in the real' of these are the various buudings are assembled prelilllinary to constructing the frame 
and this important natural advantage, the i n d ustry and the stationary machinery. The buildings are of t h e  h u l l  011 th e stays. These shops include a num ber 
was rapidly developed. These conditions prepared CLe built in the majori ty of eases of brick, or of steel of furnaces and forges for heating the metal. 
way and mad e  possible the great industry of the pres- frames covered with corrugated iron plates. The The framework 01' ribs of t h e  ves�eI are next carried 
ent day. The present firm was established by William work of the yard is of necessity very carefully sys- to the great docks to be placed in position. 'I'h ere are 
Cralllp in 1830. From that time to the present day tt,e tematized, and a definite part is  aHsigned to each at present five of these docks, having each a length 
history of the com pany records a steady and unirlter- building or seetion of the y,lrd, If we take up the of GOO feet and a width of 70 feet, and capable ,of 
rupted growth.  Times have ch anged mean w h ile and building'S and examine their e quiplllellts i n  the order holdi ng t h e  largest vessels. \Vhen the frames are 
a complete revolution h as occurred ill the methods of i n  which th ey are used in the construction of a great (Conti nued on page 409.) 

STEAM CRANE ATLAS PLACING A 70-TON , BOILER IN THE HOLD OF A UNITED STATES CRUISER. 
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J' ,itutifi, !tuttir.au. 
DECISION AGAINST THE BELL TELEPHONE the issue of a patent and the Commissioner is not to be 

MONOPOLY. a self-constituted j udge. 
On December 18 of the present year Judge Carpen- We have repeatedly advocated in these columns the 

ter, of the U n ited StateR Circuit Court, rendered his propriet y and the im portance of the liberal treatment 
decision in the suit brought by the Federal govern- of i nventors by the Patent Office. The true function 
ment to annul the Berli ner m icrophone pntent. The of the offi0e should be the granting of patents , not the 
judge o n  t wo grounds decides the patent void, and di- endeavori ng to adjudicate as to the merits of an in­
rects it to be delivered up to be canceled. Thi� is a vention. 
circuit court decision and is open to appeal, and the Were the system changed w that patents would be 
case, it is to be presumed, will be carried to the h igher granted on appl ication without all the examination 
courtR. B ut the decision is a good one, is very far- for priority, originality, and e ven utility, t hat is now 
reaching, and is the first circuit court defeat which the given the i n ventions claimed in the applications, t he 
Bell  Company has sustai ned for m any a year. interests of the publi c would be ('on served. Thpre 

The suit was brought by the United States th rough would be less desire for usel ess patents than now, 
the Attorney-General's office, wit h Messrs. Causten when the squeezing of a patent th rough the Patent 
Brow ne and Robert S. Taylor as additional cou nsel. Office gives it, in the eyes of its owner at least, a sort 
The Am eriean Bell Teleph one Company was repre- of j udicial force. The best attorneys would be reo 
sented by Mr. James J. Storrow and four other counsel. q uired in the system, as the search for originality would 
]n the ti tle Emil Berliner was j oined with the telephone be done ou tside of the Patpnt Office, and inventors 

company as a defendant. wonld be careful not to waste their money on usele:;s 
The patent in s uit is one granted to Emil Berliner letters patent. 

on Novem ber 17. 18 91, and is n umbered 463, 569. It de- • ' •• • 
scribes and claims broadly t h e  microphon e transmitter THE HEAVENS IN JANUaRY, 

of a telephone system. The original date of applica- Th ere is something besides the planets and the con-
t ion was Junp 4, 1877. For over fourteen years the stellations to interest star gazers d uring the coming 
appl ica tion was kept al ive i n  the Patent Office by onf> month. In truth our good shi p, the earth, as she 
action after anot h er. Man y  reasons for d elay were cleaves the ethereal ocean is continually bringing into 
assigned, and finally the patent was issued a short view some new sight for those who keep a sharp 
time before the two fundamental Bel l patents h ad watch to larboard and to starboard. The astroIlo­

expired. mical outlooks, on November 1, spied a comet comin g 
l!'or a lon g series of years the Bell patents h ad main- sunward. 'Vi th that keen sense of recognition which 

tained for their owner, the American Bell Telephone enables a seaman to name an approaching vessel before 
Company, an absolute lUOI1opolyof the art of trans- its hull has fairly risen, they at once pronounced the 
mitting speech electrically, and many m illions of dollars stranger to be Encke's comet. It is in the constellation 
of divid ends have been earned by this monop oly. The I Pegasus, and on January 1 it will be three or four de­

circuit court decisions had been so many and so strong grees south west of the star Theta in that constellation, 
in th e patent's favor that any attack on it was hope- and will set a little before 10 o'clock in the even ing. 
less. As the dates approach ed when the Bell patents By the middle of the month it wi ll h ave passed into 
were to lapse, a new patent was issued to Berliner, Aquarius and will be near the star Alpha A q uarii, and 
w hich if sustained would have practically extended at the end of the month it will be close to the northern 
the monopoly to 1908. It is  a definite fact th at the border of Capricol'Tl us, and will set before 6 P. M. It 
m icrophone is all that .has made telephony a com. will be in perihelion on February 4. Encke's comet is 
rtJercial success. The Berliner patent covered in its rarely bright enough to be seen with the naked eye, 
claims this device most completely. and the interest it excites is d ue principally to the e v i­

A q uantity of testimony was taken on both sides, dence it gives of encou ntering some resistance in space. 

(:011''''''_. and the case was pressed t o  a final hearing. There I ts period is a little less than three years and four 
(Illust.rated articleg are marked with an asterisk.) were t h ree grounds of action practically, as embodied month s, but this  period has been gradually shorten-

Agricultural SClIO O ls. growth of. 405 Iron columns, protection of . . . .. 410 I in t h e  government's case One was the issue of a i n g  ever si nce the comet's discovery in 1818. Until 

i��n
c
s�lg����I;��1l]:;;c':.�

e 
()
f
.:::. !�� ����trp����s�.u:�ear;s:::::::::: tSll patent in 188 0 to Ber l iner for the same in vention ; 1868 it lost about two hours and a half on each circuit, 

�r!�cE�:r,'v1��ost�ll�m'Rilic�lie:: 1n� No�es and q.ueries .. . . . . . .. . . . . . . . .  411 another was the extraord inary d elay in th e  granting but since then the rate of shortening h as been re-
Boiler tube plug, Harri80n'�* . . . .  -tel Pallsudp-1-\ of the Hudson, the . ... 405 .. - • 
Book, and publications. new . . . . m ��i��t�,�������oi:.��l�l{:t';,�[�: 411 of the patent. On both th�se grounds the  judge de- duced one-hal f . . What causes the sh ortenmg of t h e  
Bru�gs�I��t{b';, C(H.I���.I�::.

e
�.
te

:: 4G7 PhJ���tr���;·oriil·ociiromaii·c::: !8� cided in the government's favor and against the Bell period, and more particularly what caused the ch ange 
Business apborisms ..... .... . . ... . 410 Pho.to recipes . . . . . .. . .. . . . . . . .. . . . , 401 Company. The other ground was the chanO'es in in 18 68 ,  is more or less a, myRtery. A resistance to tile China, great wall of . • . . . . . . . . .  , . . . 404 PrO]ectlO ll ,lantern shde,tricolor. 403 �. ,. 
8�1�;b��v���:�soiis:siii

.
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.
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401 �awmill c"'Tinge, Cox's' . ... . . . . 404 the text, dra wings and claims of the application while comet's motIOn would accelerate Its return to perl-
inl< plant*- . . . . . . . . . . . . . . . . . .  401 8lfJ'e�j,ltl�;]f�;;:;i;.;Ple-coioreci::: !23 it W!l� ppnrling i n  the office. Of this the court takes helion by sending it closer to the sun, and thus com-

Electric motors for cotton IlIills. 407 Htpam crane a great* 401 -
Engineering insurance company. Steam engIne for smaii ·boa!,. flO notice in the decision. pelling it to quicken its pace ; but the exact nature of 
Fir�';B���':�icca�'liii's":.''-.''-'-'-.::' f3� Shi�6;:Vd; the·craiiip.*:::::::40i; tM The 188 0 Berliner patent j ust all uded to, while appa- the resistance remains to be discovered. Fire from steam pipes . . .. . . . . . . . . 406 Submarme detector. tbe .. . . . . . . . 406 tl ' t d d t b f . h d ' th M d J ·t t· t tt t . 1 t Flywbeel, a wire . . . . .. . .. . . ... . . . . 410 'l'elepbone monopoly, decision ren . y In en e 0 e or a mlCrop one use In e ars an Upl er con In ue 0 a rac - unI versa a -
l���f��;_���r

a
gl���::::::·:::::::.:!fo Tel::����t

t
��u�i�ri·aifit·and·ior 

402 role of receiver, something for which it is not well tention. Mars h as j ust crossed the line from Pisces 
t����i���� ;gg����d':::�ie�"::!1ii 'rhi����:rh·e 'R:assi"ii*:::::::::: : : :  t� adapted, contained a claim for two microphones in into Aries and is on thp meridian, at the begin ning of 
Invent something .. . . .. . .... . . . . . .  407 Torpedo boats, French, useless . . 406 circuit w ith each other, one as transmitter and the the month. at 7 P. 1\'1. At the end of th e month the 

other as receiver. Thi� enabled the court to find in it planet, which is moving eastward , will  be near the star 
the tra,nsmitter of the patent in s uit, and hence to Pi Arictis, and will pass the meridian about 6 P. 1\1:. 
d ecide the patent i n  suit to be void, as two patents Ju piter is in Ge m ini ,  i mm ersed in the Milky Wa�', 
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ing "prima facie and with sufficient certainty for the The satellites crObe the disk fro m  east tc west. Sat­
purpose of an administrative decision, by wtm the ellite I and its shadow pass near or u pon t h e  great 
first invention of the m icrophone had been m ade." south belt; the others paSb 7'1rther to the south. 
The true functions of the Commissioner of Patents Neptune is in Taurus,  nea; the star Iota,. Only a 
h ave never been better outli ned. A prima facie case very powerful telescope can show Ne ptune's satellite, 
for administrative action is all that is needed to justify and the most powerful fails to reveal :my distinctive 
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features on the planet's dusky green disk. It is not December 30, at Hardman Hall. He bas worked in­
visible at all to the n aked eye. dustriously to develop and perfect the tricolor method 

Mercury is  out of sight on the other side of the of taking and reproducing photographs in colors, and 
sun. merits the success he has attained. 

Venus is evening star, but too near the sun to be • , • , .. 
well seen this month. ArUlY Signaling. 

Saturn is in Virgo, close to the boundary of Libra A recent number of the Electrical Engineer contains 
and a little east of the star Kappa. It rises at 2 an interesting article, by George Heli Guy, descrip­

A. M. at the openi ng of the month and at midnight tive of the methods of signali ng in the U. S. army, as 
at the close. practiced at Fort Riley, Kallsas, from which we make 
r Uranus is in Li bra, above the star Iota, rising about the following abstracts: 
3:30 A. M. at the beginning and about 1 :30 A. M. at the T h e  m eans of communication by day used by the 
end of the month. Signal Corps are flags, heliograph, and the field tele-

January opens with a crescent moon. The moon at- graph and telephone trains; and by night, the torch, 
tains  first quarter in Pisces at 2:52 A. M. on the 4th; fulls flash lantern, rockets, bombs, and search light. T h e  
i n  Cancer a t  1:50 A .  M .  o n  the 1 1th, and reaches last meth od o f  visual signaling b y  flags consi�ts i n  waving 
quarter in Virgo at 5 :55 P. M. on the 17th. She is in per· a flag to the right for a dot, to the left for a dash, and 
igee or nearest to the earth at 7:14 P. M on the 11th. to the front for th e space in the American Mor-e code. 
It will be observed that the time of the moon's nearest The heliograph, in brief, consists of a combination 
approach to the earth this month differs by only a few of mirrors by which a beam of sunlight is thrown in 
h ours from t h e  time of full moon. The result must be the required direction, and the dots and dashes of the 
higher tides than usual about the 11th, and those who Morse code are made by the opening and closing of a 
believe in the theory that earthquakes are more l ikely shutter placed in the track of the beam of sunlight. 
to occur when the tidal strain upon the earth is The heliograph has been used recently by the corps up 
greatest might expect, about that d ate, a confirma- to a distance of 182 mileQ• At night the Morse code is 
tion of their opinion. sent either b y  the waving of a torch or flash es of light 

The moon will be in conjuncti on with Mars on the from the flash l antern, the ilIumi nant being coal oil. 
afternoon of the 5th, with Neptune on the afternoon The telegraph cable cart can be run either by h and 
of the 8th, with Jupiter on the afternoon of the 9th, or by a horse. It will carry four miles of doubl e cable. 
with Saturn on the afternoon of the 18th, and with A field kit is attached by a flexi ble wire to the cart, 
Uranu s  at midday on the 19th. and comm unication is always possi ble, wh ether th e  

Among the fixed stars this month, Sirius, t h e  Dog cart i s  at rest o r  i n  motion. The field telephone kit 
Star, easily takes preceden<le, as he always does when "arried by the operator is a leather box, 9� inches 
in the field with his rivals. Observe th e i ncessant ac- long, 8 inch es high, and 4� inches wide. It w eighs 
tivity of his rays, and disentangle, if you can, the dia- about 10 pounds, and contains a Morf'e key on a buzzer 
m ond flash of prismatic colors shot out of the interior circuit, a Berthon -Ader com bined transmitter and re­
whiteness. The greatest compl iment a poet ever paid ceiver, and two cells of dry battery. The Morse key is 
to an epic h ero was that of Homer to Achilles in liken· used as a call for the telephone, and-in case the tele­
ing him to Sirius when he chased Hector to the phone breaks down-to send m essages on the buzzer. 
Seean gate : . The receiver and transmitter are in one piece. The 

,. Him th e old man Priam first beheld as he sped box is  carried ,l ung over the shoulder, and d oes not in 
across the plain blazing as the star w hose name men any way impede the progr'ess of the operator. 
call Orion's dog. Even so, on Achil les' breast the The m ethod of erecting the telegraph line is briefly as 
bronze gleamed as he ran. "  follows: At the head o f  t h e  line t h e  battery wagon i s  

The celebrated com panion o f  Sirius wa� last seen b y  stationed; then a "s urveyor " marks th e general direc­
Mr. Burnham with th e great Lick telescope, in 1890. tion of the line, He is followed by " markers " and 
But, if Bumham's calculat ion of the orbit in which "pin men, " the markers pacing off the distance of 
the companion travels is correct, the little star should about 55 yards and the pin men placing pins, similar 
emerge from the effulgence of its III aster orb during to surveyors' .. pins," in the ground to mark the loca­
the present year and become visible again with a few tion of the poles. Th ese are follo wed by "crow bar 
of the largest telescopes. men," who dig holes for th e  reception of the lances 

Among double stars favorably s ituated for observa- from 18 to 24 inches deep, accordiIl g to the character 
tion dnring the evenings of Jan uary may be mention- of the ground. A lance is delivered from the lance 
ed Castor in Gemini. The two stars composing it are truck, the wire m en put the w ire, which has been 
of the second and third magnitude respecti vely, and laid on the groun d from t h e  wire wagon, on the insu­
are nearly 6" apart, so that a 3 i nch telescope sepa- lators. insert the lances in the holes, haul taut on the 
rates them beautifully. line, fwd tie the wire about every fourth or fifth lafl(�e 

Those who have more powerful telescopes-a 5 inch with a tie insulator. When the line reaches the desired 
aperture, for instance-may look at the fine tri ple star point, instruments are j oined on, and communication 
Zeta in Cancer. The two n earest components are only made with the battery wagon, wh ich has an instru-
1" apart, while the distance of the third star is more ment on the line at all times. In' favorabl e country 
than 5". thEYtrai n should average at least two miles an hour. 

It is very interesting for us, whose god of day is s in- The balloon train at Fort Riley consists of t h ree 
gle and independent, to behold some of those coupled wagons for the carriage of tubes of com pressed hydro-
s uns. GARRETT P. SERVISS. gen and one wagon for the balloon and appliances for 

• ' . • handling it. The tubes arf' of compressed steel, one 
Tricolor Lante rn Slide Projectioll. cubic foot in capacity, and contain hyd rogen at a pres-

Nearly a year ago we described and illu strated Mr. sure of 200 atmospheres. T hese tubes are charged at 
R. D. Gray's tripll3 lantern for the proj ection of triple the compressing plant, which is located at Fort Logan, 
lantern slides i n  the colors of nature, and alluded to near Denver, Colorado. The gas i s  generated and 
his success in getting the three images superposed over the tu bes fill ed there and shi pped to the point of ascen­
each other on the screen in exact register and to the sion. The balloon wagon itself h as a compartment for 
marvelous blending of the three colors-red, blue, and storing the balloon, basket, and netting, and at the 
yellow-so perfectly as to bring out in comparative rear has a large drum with gearing and brake. The 
harmon y all  of the varying shades and grades of color, drum carries 2, 500 feet of steel cable, whicll has in its 
of the different objects of the view. At the ann ual stere- core two insulated conductors for use on the telephone 
opticon exhibition held in the office of the SCIENTIFIC circuit. The wagon is of such weight as to h old the 
AMERICAN for the entertainment of its n um erous em- balloon when inflated by its own weight. and after the 

-ployes and friends, on the 20th instant, Mr. Gray ex- halloon has once ascended it may be moved over the 
hibited h i s  improved apparatus and proj ected fifty or ground by simply moving the wagon. The balloon 
more of his beautiful colored pictures of Irish and itself is of gold beater's skin, of about 1 3,000 cubic feet 
Switzerland scenery taken by him on a s pecial trip for capacity, and, when distended, is of spherical �h ape, 
the purpose during the past sum mer. One noticeable with a slight elongation at the neck. The car or bas­
characteristic of his mountain I'cenery, especially in on e  k e t  is of willow wickerwork, light but strong, and suf­
or two views of th e  Jungfrau, was the delicate azure fi'1iently large to carry two observers. with the n eces­
blue of the sky, against which, clouded slightly in front sary amount of ballast and equi pment. 
by an atmospheric m ist, appeared the grand snowy The balloon is  filled by attaching a linen h ose to its 
peaks of the mountain; there werp other views of neck, inserting' the tops of the gas ('ylinders in the 
Mon t Blanc and Chamoun i x  Valley, the Mer de Glace, hose, and opening the val ves of the cylind ers. It takes 
the glaciers form ing the source of the Rh one, about 108 cylinders at 120 atmosph eres pressure to fill 
the cataract of the Rhone falli ng from the foot of a the balloon, and after its inflation the ga s is  retained 
glaci er; examples of portraiture, showing the color of for a long period. If there should be an escape of gas 
the hair and skin perfectly; flowers, gladiolas, and a overnight, the de ficiency is made up from one of the 
com bination of various kinds of fruit, that were won- tubes. When the balloon is inflated the m aneuvering 
derfully realistic and delicate in color. bar is attached to the end of th e cahle on the drum of 

Mr. Gray has s pecial m eth ods of modi fying the colors the balloon wagon, and the necessary amount of cable 
d uring the time the picture is on the screen, and pro- is  paid out. The h eight of th e balloon above the 
duces tints  w hich are quite true to nature. His control I ground is, of course regulated by the length of cable 
of the blue in the skies, m aking them m u ch more paid out, and thp observer in the car, having a field 
natural t h an one would expect, greatly enhanced the kit telephone, can direct the manipulation of the bal­
beauty of the landscapes . Mr. Gray is giving a series loon itself as oceasion may require. 
of exhibitions in this city of hi s colored views. The The equipment of the car consists of an aueroid 
next one, we understand, occurs on the evening of barometer, prismatic compass, telescope, field glasses, 

notebook and pencil, telephone, m aps of the country, 
and a camera. The operator is th us fully prepared 
for photographic work and observation. It. may be 
thought that a balloon would present a good target to 
the enemy; but the experiments at Shoebu ryness with 
an old captive balloon showed that it is almost impos­
sible to hit such an object with lon!!e range musketry 
fire, or by artillery fire, especially if it be kept moving, 
which it always would be. It was also shown by 
these experiments that the balloon, when filled f ull of 
holes by a shrapnel, settled gradually an d gently to 
the earth, When struck it was about 2,000 feet h igh, 
and it took 27 minutes to descend to the ground. 

· 1.� . 
MI'. Ive .. ' 'r .. ip]e-C olo rcd Lantern SUde". 

Before the Society of Amateur Photographers in 
this  c ity a few days ago Mr. Frederiek E. I ves, of  Phila­
delphia, ex hibited his n e w  triple-colored lantern slide 
on the screen. He makes three b ichl'Omated gelati ne 
prints from the three n egati ves, representing respect­
ivel y the color values in monochrome of red, blue, 
and yellow. '1'he positive gelatine print from the red 
n egative is di pped or stainpd with a light red dye, 
the others with blue and yellow, then t h ey are super­
posed in exact register over each other and clamped 
between cover glasses a .nd bound. forming a tricolor 
lantern slide. It can then be put in the lantern like 
any other slide and proj ected in the colors of nature, 
provided the respective (lolors of t h e  stained films are 
of the proper proportionate value. Specimen slides 

shown, particularly of landscapes, had t h e  sky too blue, 
apparently, and were slightly blurred, no doubt, in 
part, d ue to a slight refraction of electrie light in pass­

ing through so many films. He exhibited several 
flo wer and fruit  pictures, however, that appeared very 
natural. Commercially it would be expensi ve to m ake 
snch sl ides. He has i m proved his photochromoscope 
by making it stereoscopic, thereby necessi tati ng the 
making of  s ix  photographs at one t ime and provid­
ing six d upl icate monochrome transparencies. By im­
proved and simplified construction he has s ucceeded 
in doing this very perfectly. We h ave vie wed through 
this  apparatus a box of Huyler's candies, fruit and 
flo wer pictures, which appeared so accurately that one 
could imagine they w ere solid enough to be p icked up 
or plucked. 

. I. I. 
B rick Dust Mortar. 

The use of brick d ust mortar as a substitute for hy­

draulic cement, wh ere the latter cannot be obtained, 
is  now recommended, the Southern Archi tect says, on 
the best engineeri ng authority, experiments made with 
mixtures of b rick dust and quicklime showing that 
blocks of o ne-half inch in thickness, after immersion 
in water for four m onths, bore without crushing, 
crumbling, or splitting, a pressure of 1, 500 pound s per 
sq u are inch. It is con sidered, too, that t h e  addition 
of e ven as small a proportion as one-tent h  as m uch 
brick dust as sand to ord inary mortars is preventi ve of 
the disintegration 80 often characterizing mortars used 
in the masonry of public works. The use of brick 
dust mixed with li me and sand is  said to be gellerally 
and successfully practiced in the Spanish dominions, 
and is stated to be in all respects superior to the bpst 
Rosendale hydraulic cement in the con str uction of 
c ulverts, drains, tan ks, or cisternE, and e ven roofs, 
whether for setting flat tiles or for making the usual 
tropical flat roof. The proportions used there in the 
manufacture are, approximately, one of brick dust, 
one of lime and t wo of sand, m ixed together dry and 
tempered with water in the usual way. 

· I .  I • 
A Notab]e Po]ar Bear. 

The large polor bear wh ich for 23 years had l ived in 
the menagerie of the Zoological Society, Lon d on, died 
recently after a fortnight's i llness. The bear was pre­
sented to the society by Mr. B. L. Smith, who brought 
it h ome from an Arctic voyage in 1871. Frank Buck­
land then described it as" about the size of a New­
foundland dog, but more short and stumpy, with a 
splendid sh aggy coat of long, yellow hair." In its long 
life at the gardens, u nder t h e  same careful manage· 
ment by w hich another s pecimen of the same species 
was kept for 36 years in the menagerie, it gre w to a 
size rarely equaled, even by the largest polar bears 
killed in the Arctic regions, and its weight was esti­
mated at three-quarters of a ton, though d uring its ill­
ness it refused food and became m u ch emaciated. 

• I ••• 
Mexican Dan cing Bean s. 
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AN INEXPENSIVE FIRE ALAR M. 

The illustration represents a fire alarm whose opera­
tion is not depen dent u pon electrical circuits, but 
w h ich operates positively in case of fire to sound the 
alarm in all parts of the building with which the ap­
paratus is con nected. T h e  improvement has been 
patented by Mr. Eugene P. McCaslin, of Tullahoma, 
Tenn. (address in care of Alan Parker, First Nat ional 
Ban k). A com b ustible cord, preferably of silk, is r un 
aro und the ceil ing from a peg, passing over guide 
pulleys, a weight at the end of the cord holding it tant_ 

McCASLIN'S FIRE ALARM. 

$ C itll t i f i c  �lU�ricall. 
thereon. Fo!' its first position, therefore, the carriage 
lII ay be lowered to bring the edge of the log where 
the sa w enters to a point almost level with the axis of 
the saw, the supplemental frame being afterward 
raised to the position shown in the smaller view, to do 
work as has been ordinarily done h e retofore. The 
other small figure shows a modified form of eccentric, 
d oi ng a way w ith the rack bar and t00thed eccentrics, 
this construction being somewhat ch eaper. A short 
outside shaft attached to the lower carriage, and car­
l'ying bev.,l gears en gaging a larger b evel on the longi­
tudinal 8haft, affords increased power in raising the 
carriage and log, and a brake w heel on this shaft, 
encircled by a band of spring steel, facilitates gently 
lo wering th e upper carriage, or arresting it at any de­
sired point .  Rests lHay be provided for the outer edge 
of the upper carriage, when in its raised and for ward 
position , and a grad uated dial over which moves a 
pointer may be attached to the cross shaft to indicate 
the amount of forward movement of the u pper car­
riage in being raised, thus  regulating the thickness of 
t h e  plank taken off. 

• • • • • 

Great WaJl of China. 

Long ago Mongolia was not a part of the C hinese 
em pire, as it i s  to-day, and the Hiuugn u  ancestors of 
the Mongoli ans w ere China's most terri ble enemy. So 
this  great wall was stretch ed along the border between 
C h ina and Mongolia in order to keep out the formid­
a ble invad ers from the north. It is prob ably the onl y 
instance i ll h i story w h ere th e precise boundary between 
two countries was for ages marked by a stone wal l .  
The wall,  o r  its r uins, may still be traced from t h e  Gulf 
of Liaotung, at the northern extremity of the Yel low 
Sea, far over the plains and mountains, nearly to the 
western l imit  of China proper. 

To th e weight is also attache d a noncombnstible cord, It was a colossal work and ranks with the Grand 
whose other end is secured to a tripping l ever, a pull Canal o f  China and the Pyramids o f  Egypt as among 
upon which d isconnects two sections of a taut wire, one th e mOHt stupendous of h uman achievements. It had 
section of which is con n ected to extend through open- a length of over 2, 000 miles, counting various sinuosi­
ings i nto all the adjacent rooms and to all  parts of the ties and the double and triple walls built in a few 
b uilding, having con nection with an alar m  at all de places, notably to the north of the provinces of Pechili 
sired points. If t he silk combustible cord is burned , and Shansi. W hen we consider that this wall had an 
the weight is dropped and the tripping lever operated average h eight of about 30 feet and a mean width of 
to cause the separation of the taut wire sections, thus about 22 feet. and that it is supposed to h ave contained 
sounding the several alarm s. The other section of the 
t t 

. . . . . about 160. 000, 000 cu bic meters of solid masonry, we may 
au wIre IS connected at Its other end t o  a S Will "'mg · I· h . . 

. h f I 
'" - gam some S Ig t Idea of the enormous labor Ill volved 

welg t � crumed on the wall of the
. 
room . . 

�ny suit- i n its construction . B ut it did not take a very great :b��t sprmg alarm lllay be used WIth thiS anprove-

I
lllany years to b

.

Uih'
.
' i t. The E m pero!" C h i  Ho';'n gti 

. 
__ __ _ __ _  .__ ......... -- ------- --- was very sure h e  needed t hat wal l w hen he began t h e  

I great work t wenty-one ce nturies ago. It cost as m uch 
AN IMPROVED SAWMILL CARRIAGE. in human l ife and treasure as a great war, and cost all 
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to serve the purposes of the near-by inhabitants. 'rhe 
mere wear and tear of th e  ages alone would have top­
pled much of it in ruins. The time was when it was 
a crime punishable with death to so much as scratch it 
with a pin. Yet it is doubtful if to-day much of the orig­
inal wall is left. What is now seen of it is the patch. 
work of the centuries d uring the time when the wall 
was C hina's great bul wark to the n arth. -N. Y. S un. 

• . � . 
A PLUG FOR LEAKY TUBES IN BOILERS. 

A plug of wood or similar expansible m aterial, formed 
for engagement by metallic rims or heads, to press 
the plug rims into firm contact with the interior sur­
face of a boiler t ube, i s  represented in the illustratioIl, 
and forms the subject of a patent issued to M r. Andre w 
L. H arrison, of the United States revenue steamer 
Colfax, Wilmington, N. C. Fig. 1 illustrates the ap­
plication of t h e  improvement, Fig. 2 being a sectional 
view of the plug tighten ed in place in a tube, while 
Fig. 3 shows face views of the inner head. The plugs 
are of slightly less diam eter than the t ube, and are 
fitted centrally on a bolt h aving at its inner end a h ead 
and at the outer end a tightening head and nut, there 
being also anot her head between the plugs. Each of 
the plugs has an annu lar rim engaged by wedge­
shaped rim s  on the heads, and the inner b ead also has a 
wedge-shaped h ub engaging recesses in the bore of t h e  
inner plug, w hile the intermed iate head h a s  an annu­
lar wedge-shaped projection on both sides t,o engage 
corresponding recesses in both of the plugs. In the 
web of the inner and the intermedi ate h ub are aper­
t ures to permit the water in the tube to pass to the 
wooden plugs, expand ing the latter as the moisture 
passes into the pores of the wood. The outer h ead 
used in tigh tening and forcing the plugs toward each 
other is some w h at different from the permanent outer 
head shown i n  Fig .. 2, the tightening h ead having con-

3 

HARRISON'S TUBE PLUG. 

To facilitate the sq uaring of large logs by the use of the more because so m uch h aste was made to erect it. 
only one saw of moderate size, instea\t of e l1l ploying Several hundred thousand men are believed to h ave 
in the work an u p per and a lower sa w, t h e  improved ppl'isbed while they were at work on the wall, which 
carriage shown in the il l ustration h a s  been devised and was to be at once a protection against t h eir  country's 
patented by Mr. Mat Cox, of Hale's Point, Tenn. enemies and a memorial of their llIartyrdom .  
Combined with t h e  main frame o f  t h e  carriage is I A great man y writers h ave spoken o f  this wall a s  a 
a supplemental fram e  carrying t h e  log, the main pure waste of human energy. T h is is a mistake. It is 
frame having rollers running in guides on th e floor certai n t h at the wall was worth , to ancient C h ina, far siderable bearing surface abutting against the outer 

or th e  ground, the tracks extending in a direction more than it ever eost her. From a military point of face of the outer plug', but after the plugs h ave been 

correspondin g  to t h at in which the sa w moves. vie w it proved to be of pri me i mportance. Th ere is no draw n partly tight in th e tube the tightening h ead is 
Mounted on this frame is a supplemental log-carrying doubt that for some cen turies the hordes o f  l\!ongolia rem oved and the permanen t one substituted, w ith its 
frame, provided with th e  usual knees 01' h ead blocks were stopped in their war expedition s at the foot of inward l y  extending flange and rim and wedge-shaped 

and mechanism for working them, and the lo wer or I this wall, w hich marked the southern edge of th eir  land ; h ub. Before the placing of the latter head cement is 

bottom si de of each end o f  the u pper frame has a I for the wall w as nothing more or less than an immense placed between the outer flange and rim of the h ead, 
rack bar engagi n g t peth on eccentrics mounted on fortificati on, t h e  greatest the world ever sa w, and th ere the cement, on screwing up the n ut, being pressed on 

logitudi n al shafts .  These shafts carry miter wheels were pl f'n t y  o f Chinese soldiers to m an it. Scattered to the edge of the tube and on the tube sheet, thus 
engaging si milar whee l s  on a transverse shaft. i mpart- all along the top of the wttll werp sentinels within com- formi n g  a cem ent joint. 
ing motion from one pccentric to the other, upon the mUllicating distance of one another, and no enemy • .......... , ..... ------
operation of a h a n d  lever carryi n g  paw],; engaged by could approach wit hout these sentinels signaling the POl m l a .· Idea s of  Inventors. 

a ratchet wheel . By mean s of this  lever. the supple- tact all  along t h e  fron tier. E very gate in the wal l had In a recent address Mr. Alexan der Siemens said that 
mental frame carrying t h e  log may be raised and car · its garri son and every mou n tai n pass through w h ich it is a popular su perstition that the in ventors are 

ried forward toward the saw, or withdra w n  to the lo w- the wall was built had i ts m ilitary camp. To wns were h eaven made, and that they can prod uce useful novel­
ered posi tion sho wn in the larg·er view, one of the built and agriculture develo llPd along t h e  wall i n  order ties to order in any branch of m anufacture where a 
smaller figures being a sectional vie w re presenting i to suppl y the needs of the sol� jers, an d this fact in itself want exists, if only their attention is drawn to it. 
the carriage in its highest position with a squared log I was a protection to C h i n a, as it inereased th e  density " The history o f th e invention of the steam engine," 

of p o p  u l  a t  i o n  he added , . .  is a well known illu s tration of the point I 

COX'S SAWMILL CARRIAGE. 

along th e  fron- wish to em phasize. According to the popular version, 
tier. For fou rteen ·Watt, a small boy, saw the lid of a teakettle move up 
centuries the wall and down, when the water was boiling, and this il Ug­
helped to protect g-ested to him the construction of a steam engine. As 
the em pire from a mattf'r of fact, Watt made himself acqu ainted with 
its northern foes. what h ad been done before (a point altogether ignoreJ 
Then c a m  e the in t h e popular version), and had to work very hard be ­
g r e a  t conqneror I fore be hrought his  i n vention to a suceessful issne.  
of Asia, Gl'ngh is His  exam ple is typical of the true method of progress, 
Khan, who forced and we may gen erall y say that in order to approach a 
the mighty ram- problem with the most certain prospect of s uccess it is 
part C h ina h ad necessary : 
reared , and from " 1. To define, as accurately as possible, the want 
that day the wall that exists, or the particular obj ect that i s  to be at­
ceased forever to tain ed. 
be of an y strate- " 2. To be well acq uai n ted with t he scientific prin-
gic value. F o r  ciples which come into play. 
long stretches the " 3. To know ho w the want is  met, or the object at-
wall has now al- tained in practical life. 
most entirely dis- " 4. To find out what proposals have been made by 
appeared. M i 1 - others in t h e  Eame or in a similar case. 
lions of tons of . . A careful attention to these requirements will pre­
m a t e r i a  I h � ve ven t m ueh disappointment and waste of energy, as will 
been torn from it be obviou s to all of you wi thout further explanation." 
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THE STEAM PEANUT AND POP CORN INDUSTRY, [ the nuts are su fficiently roasted, a slide is removed 
T h e  ill ustrations accompanying this subject were from the cylinder and it is turned bottom up by the 

taken from the apparatus owned by H. Hummels, of operator, and the nuts fall out and slide down into the 
.Jersey C ity, N . .J. This machine, of which Charles 2 foot pan, which holds about fi fty pounds, on the top 
Cretor, of Chicago, is inventor, was designed with the of the water tank. 'j' b is tank is h eated by the waste 
idE'a of  moving it about to any location wh ere the steam which keE'ps the peanuts hot in the pan above. 
operator would be l ikely to do a good b usiness. The Two or three gallons of water will furnish enough 
apparatus, which is l ight and strong, and weighing but steam to run the engine for one day. About one pint 
400 or 500 pounds, can b e  drawn readily by a boy or of rice corn is placed in tile popper at a time. The 
by a small pon y to any picn ic ground, fair, political shaft which connects with the flat rods i n  the bottom 
rally, etc. , and to many other p laces where a good of the pan when i n  IlIotion cau�es the rods to revolve, 
business could be done for a day or two. The wagon w hich stirs up and keeps the rice corn moving to pre­
is about 5 feet in l ength and about 2 fE'et in width and vent its burning. These rods rE'volve at the rate of 
made entirely of metal, with the exception of the pop- about 250 revol utions per minute. The corn when 
corn case, w h i ch is m ade of h ard wood and glass. popping is  pre vE'nt ed from flyi ng out of the pan by 
The running gear is m ade light and strong. It has means of a eircular piece of net work about 2 i nches in 
threE' spri n gs on the rear end and a strong V spring in heigh t rE'sting over i t, and of the sam e did,meter as the 
front. The hind and front wh eels, which are made the pan. W hen the popping is completed, which takes 
same as bicycle wheels, with n ickel plat ed sp0kes and about�five minn tes, the gas is turned off, t h e  network 
rubber tires, are raised up and the pan taken out and 
30 and 20 inches in dumped and then replaced with anoth er 
d i a m  e t e l'. The supply of corn, to go o ver the same opera-
p e a  n u t roaster tion. It  takes about one half hour to 
and corn popper, get up steam to run the engine. The 
w h i c h are at- steam and gas pipes range in size from 
tached to the ends one h alf to one inch in diameter. Pea-
of the wagon, are nuts cost wholesale from 4� to 6 cents 
both run by steam per pou nd. A clean profit of 10 cents 
p o w e r, the ap­
pliances for mak­
ing the s t e a m  
b e i n g all con­
n e c t e d  to the 
wagon bed. The 
water tan k from 
w hich the boiler 
is s u p  p l i e d is 
made of s h e  e t 
iron, about 2 feet 
sq uare and about 
5 i nches in depth, 
and h olds about 
four gallous. The 
watflr is draw n  or 
forced into t h e  
boiler from the 
tank by m eans of 
a smal l  s t e a  m 
pump connected 
to the m achinery 
at the back of the 

giant powder and dynamite promisf's, unless strong 
measures be adopted, eventually to destroy this famous 
feature of H udson River scenery. Th e Palisades should 
be g uarded with every possible care, and the preserva­
tion of the beauty they l end to the Hudson should be 
a matter of national pride. 'l'heir face is covered with 
glacial grooves and scratches, which are' the hiero­
glyphics of the w ritten geological history of t h e  past. 

Unless this beautiful region be set aside for a public 
park, or some sim ilar provision be made, it is impossible 
to tell where the work of destruction will end. 

'rhe G" on'th o f  A g ric u l tll l"ul Schools in the 
(J lliled States. 

A very gratifying announcement is that of the open­
ing recently of a well equi pped agricultural school at 
Kensico, iu Westchester Cou nty. N.  Y. The school has 
been ebtablished and will be main tai ned by a private 
bequest, and is to be known as the " Brace Memorial 
Trai ning Farm. " The building wh ich is  to shelter the 
youn g farmers is three stories in height, built i n  the 
old Colonial style of arch itecture, and is large and 
roomy enough to accommodate 100 students. A num­
ber of earnest young men have been enrolled, and the 
work gives every prom ise of being highly successful. 
In this connection it will be interesting, perhaps, to 
note the progress of similar i n stitutions th roughout t h e  
country, I n  fo urteen States schools devoted to this 

speciai work are 
maintained f o r 
both white and 
colored students. 
The total number 
of i n s  t i t  u t ions 
offering courses 
in agriculture is  
65. In these i n ·  
stitutions t h e  col­
lege course lea d ­
i n g  t o  a degree in 
a g  r i c u l  ture ex­
t e n d s o v e r  a 
period of three or 
four years, while 
there are shorter 
courses in dairy­
ing and similar 
w o r k ,  w h i c h 
cover only a few 
mon ths. Besides 
th ese there are 

wagon. The boiler cou rses of lectures 
is made of copper on farming given 
and is 2 feet in in various locali-
length and about ties by members 
9 inches in dia- of the faculties 
m eter and holds of th ese colleges. 
about two gallon s These courses are 
of w a t e  r. The particularly pop-
boiler is heated by gasoline ular. Some idea 
which passes through a n umber of the extent of 
of perforated pipes undern eath, this  work may be 
the pipes being suppl ied by gained from the 
m eans of a gasoline reservoir following figures 
above, w hich also furnishes the taken from the 
gas for heating the peanu t  roaster and popcorn U n  i t  e d States 
pal l .  This reservoir holds about one gallon and Agricultural Re-
will b urn about twelve hours. The pean ut roaster port : The total 
is made of sheet iron and revolves inside of a sta- n umber of pro-
tionary cyl inder connected to the back pnd of the fessors i n  t h e  
wagon.  The roaster is about 2 feet in length and faculties of these 
about 14 in ches in d i ameter. and h olds about fifteen s e v e  l' a I colleges 
pounds of peanuts. The popcorn pan is made of numbered in the 
sheet i ron, 12 inches in diameter and about 2 past year 1, 282; 

inehes in height. 'j'his pan rests on and over a THE STEAM PEANUT the total number 
conical shaped hol l o w  piece of sheet iron contain- POP CORN INDUSTRY, of btudents, 17, 623 ; 
ing a num bel' of perforated pipes which connect the total reven ue 
with the gasoline reservoir. These perforated pipes per pound can be made of th ese institu-
heat the pan whE'n in operation. Connected to the roasted pean uts. Rice corn tions for the year 
bottom of the pan are a n umber of flat movabl e  iron costs wholesale about 5 cents w a R  $4, 024, 132 ; 

rods, which connect to a circular shaft running down per pound, the corn after and the value of 
from the top of the popeorn case. This shaft is geared being popped bl'inging a profit of from 10 to 15 cents I additions to theil' equipment is pl aced at $1,481, 637. 

to another running horizontally ac ross the top, eon- per pound. To s weeten pop ('orn abou t t wo and one .. . . , .. 
n ecting itself to the engine b y  mean s of a belt. at the half pounds of su gar dissolved into a sirup is rapidly ,\. Nt'w Use o r  COlDp ressed Ai ,·, 
back of the wagon. The roaster �haft is also eon- s t irred into about ten pounds of popped corn. The A novel use of compressed air has recE'ntly been 
n ected to the engine in the same manner. The engine, wagon costs $400 m ade by some WE'stern railroad s . .Jets f)f air dis-
which is situated mid way between thE' roaster and the .. I . . .  eharged from flE'xi ble hose are made to do the work of 
corn popper, is about 22 inches in length a n d  niekel . 'Cite Pu l i �ade .. or t h e H u d�o n Ri ve ,'. I broolll s.  whisks an d cloth s in removing d ust and cin-
plated, and runs w ith from ten to fifteen pounds of A long the entire lengt h  of the H u dson Ri ver there I dE'rs in passenger caro.. The hose may readi ly be car­
stE'am and makes a 4 i nch stroke. The cylinder is about is scareelv to bp found anv m ore beautiful n atural fea- I ried to an y part of a car and is used in the same man-
4 inches in length and about 2 inches in diam eter. '1'h e  ture tha� the Palisades.

' 
Begi n n ing' nearly opposite I ner as a.n �rdinary hose ca rry ing water_ The n e w  ap­

fly wheel is about 8 inches in diameter. Geared to this to New York, thpy extend along t h e  WE'st bank of thp plication has many advantages. In llI any cases pas · 
fly wheel is a horizontal shaft which passes out at the river for a. di stan ('" of 15 miles. risi n g  perpendieu larly SE'nger cars on reaching the termi nals are only allowed 
back of the wagon . Around the pulley at the end of , froTll the very edge of the watpr to a height varying to stand a few min utes before being again filled with 
th e shaft the belts are placed, which, when the engine ! from 300 to 500 fE'et. The face of t he trap rock, of passengers, and it is i mpossible in thil"  tillle to clean or 
is i n  motion, causes the roaster and corn popper to re- i which they are formed, is brokpn and jagged, and this even dust them t horoughly. Th i s  work is usually 
volve. The roaster revolves at a slo w rate of speed. 1 1Il akes it possible for abundant vegetation to sprin� up, done by wom en, who hastily brush off the uphol stered 
making about one revolution every twelve seconds. w h ich adds m uch to its ragged and massive beauty. It parts and wipe the wood work. A stream of air will 
The peanuts. when roasted, which takes about from is  to be observed, therefore, with very serious regret effecti vel y remove all dust and dry dirt from cloth and 
twenty to thirty m inutes, are then tested by running . that the work of blasting and q uarryi ng along tp 'l Pal- even from glass and wood, an d  it has the additional 
a long scoop-shaped instru men t in a hole in th e center I I isades has alread y dOlle i rreparable inj ury. And, J udg- advant'1ge of reaching crack� and crevices wh ich 
of the roaster from the outside, the tester, when with- ing b y the appearance of the rock in the vicinity of oth erwise would not be touch ed. T h e  stream of a i r  is 
drawn,  having a n umber of the roasted nuts i ll it. If I Fort Lee, which is opposite to the city, the work of especially effecti ve, it is  said, in clearing the cars of flies. 
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THE RUSSIAN THISTLE-A SCOURGE TO AGRICULTURE. 
BY E.  HOFER. 

In 1891 t h e  Russian thistle was first reported to the 
Department of Agricplture. Described as a species of 
cactus, scientific in vestigation showed that it was 
twit her a thistle nor a cactus, but a variety of common 
salt wort (Salsola kali tragus), with the habits of the 
t u m bleweed of the American plains. 

This weed, w h ich has become the worst scourge that 
has ever afflicted agriculture in the prairie States, was 
introduced into the United States in flaxseed brought 
from Russia and sown in Bonhomme County, South 
Dakota. I n  1892 it had caused damage amounting to 
several m illions of dollars. 

Reports to the d epartment in November, 1893, 
sho wed all the counties of So uth Dakota, east of the 
Missouri River, and twenty counties in North Dakota 
infested by the th istle. Its presence was also reported 
from four places west of the Missouri, two counties in 
M i n n esota, three in Iowa and four in Nebraska. '1'h e  
s e e d  was scattered f r o m  Den ver to Madison, Wis. , and 
from t h e  Red River of the North into Kansas on the 
south .  The dry season of 1894 leaves a t erritory of 
200, QOO sq uare miles thoroughly infested by this scourge 
and an area of 100, 000 has felt its presence as a destruc· 
tive blight upon all grain crops. 

O wing to the d rought over this grain-gro wing re­
gion, no correct esti mate of actual damage by Russian 
thistle can be formed.  In the Dakotas thousands of 
fields of grai n  and flax that would have yielded a par­
tial crop were abandoned. 
No harvester or thrasher 
has been fo und to handle 
a crop infe sted b y  this 
pest. It clogs the ma­
e hinery, fouls the grain, 
an d  re n d ers faU plowing 
i mpossible. The l a n d  
must first be cleared of 
th istles before i t  can be 
plo wed. If thistles are 
plo wed under, even when 
part ially m at ured, t h e y  
w ill spri ng up more thickly 
than ever through six 
i nches of soil. 

J citutific !mtticau. 
A Year' s Naval Progreas. I $4,000,000. The sinking of the Aquidaball furnished a 

According to the annual report of the Secretary of lesson in the value of the torpedo in modern warfare. 
the Navy, the interest in naval affairs has been greatly With the three torpedo boats about to be b u ilt., our 
quickened by the war between China and Japan. The navy will have six in all. France possesses 214 torpedo 
recent B razilian and Bluefield s incidents h ave shown boats and 41 bnilding ;  En gland has 175 and 64 build­

that the respect d u e  to the United States as a nation ing ; and Russia 163 with 14 building. S uch figures 
is largely dependent upon the presence of American show how far behind other nations our navy really is. 
war ships in foreign ports. The estimates for the cur- It is chiefly the fault of Congress in making such in­
rent fiscal year were $27, 885 , 914 and the actual appro- adequate ap propriations. 
priations amounted to $25, 366, 826. The esti mates for During the present year the Naval Observatory has 
the year beginning July 1, 1895, are $30. 952, 020. been placed under the ch arge of Prof. Harkness, a 

The two types of vessels most urgently needed are civilian. 
battle ships and torpedo boats. The secretary recom- . . .  , .. 

mends the construc t ion of three battle ships of 10, 000 
tons displacement, the cost not to exceed $4. 000, 000 
each, and twelve torpedo boats varying from 100 to 300 
tons displacement, the average cost to be $170, 000. 
The value of the battle ship i n  the warfare of th6 
future is generally conceded, and Captain Mahan has 
pithily expressed the whole matter when he said that 
battle ships were to a navy " what infantry is to an 
army. " In conflicts on land the infantry, which must 
always form the backbone of an army, is supported by 
ca valry and artillery ; so the fast cruisers and the l egion 
of smaller fry-the gunboats, the torpedo catchers, tor· 
pedo and dispatch boats-should rally round and sup­
port the battle ship. which must be regarded as the 
main source of reliance. We have all, perhaps, in the 
past pinned our faith too much to the cruiser. We 
must not forget that the crippling of the merchant 

The Sublllarine Deteetor. 

This instrument and its use are thus described in the 
London Electrical Review : 

The apparatu s is based on the principle of Prof. 
Hughes' induction balance, and it consists simply of 
an electdcal arrangement contained in a small rna· 
hogany box, which is carried on board the searching' 
vessel, and a sinker, which is trailed along the bottom. 
The sinker also contains an electrical arrangement and 
is connected with that in t h e  box by a light electrical 
cable of any req uired length. The apparatus includes 
a small battery and an automatic contact breaker, 
which opens and closes the battery circuit at short in­
tervals. The battery circ uit includes two prim ary 
coils, one in the box and the other in the sinker. Each 
primary coil has its secondary coil, and both the pdm­
aries and secondaries are respectively connected up by 

cond uctors, which are in­
closed in the suspendin g 
cable. In the searchin g 
vessel there is a telephone, 
which is included in the 
second ary circuit. T h e  
apparatus i s  adj usted so 
that under ordinary cir­
cumstances there is silence 
in the telephone. When, 
however, the sinker ap­
proaches a mass of metal 
the balance is u pset, and 
sounds become audi ble in 
the telephone, while t h ese 
are red uced in inten si ty as 
the sinker recedes from the 
metallic object. T h I'  e e 
h undred feet of electrical 
cable were employed with 
the detector in searching 
for the Rusalka, and the 
depths searched v a l' i e d 
from 15 to 50 fathoms. The 
search was continued for 
several weeks, and the ex­
act position of the found­
ered vessel was at length 
placed beyond all q ues­
tion, as every time the 
searclJ ing stealller passed 
over a given spot the elec­
tric indicator of the de-
tector soun ded l oudly, th us 
affording evid ence th at a 
large mass of m etal w as 
su b llJerged below. After 
the vessel had been located 

The treeles�, wind·swept 
prai rie States are th e home 
of the thistle. I t  is dist ri­
buted by th e wind, which 
rolls the full  gro wn baIl­
shaped plants, from one to 
six feet in d iameter and 
each h olding from 20, 000 to 
200, 000 seed�. �We give a 
photographic illustration 
showing two of these balls. 
Like the tumbleweed, it 
bounds over the prairies 
with a move ment resem­
bling t h at of  the j ack ra b­
bit, t raveling h undreds of 
miles, leaping over or 
breaking down fences, car­
t'yi n g  fire before the wind, 
or endangering property 
by accumulating in heaps 
of inflam mable material. 
H orses or cattle cannot be 
driven across a field rank­
ly grown up to thistles. 

THE RUSSIAN THISTLE-A SCOURGE TO AGRICULTURE. the divers descended and 

No aniuml will eat it after its myriad of sharp spikes marine of an eIJemy is  not in itself sufficient to decide 
appear. a war. The Alabama and oth er cruisers of t h e  Con-

examined her, th e result 
of their examination being, 

so far as is at present known, that she had foundered 
through serious damage to her stern. 

Grain elevators closed, railroads without traffic, federacy effected an enormous pecun iary loss, but did 
farmers without crops, settlers leaving l arge areas of not influence th e result of the war. From 1792 to 1812 

• • • • • 

otherwise rich farming lands, vast regions without a the French cruisers and privateers preyed on British Fire F rolll Stcalll Pipes. 

furrow t urned where in other season s  all the grain I tlommerce, but it flourished notwithstanding. Captain The Southern Lumberman in a recent issue gives 
lands were plowed for next year's crop-these are the Mahan says : I the following solution of fire from stearn pipes : Neither 
signs on every hand of the devastation wrought by the " M ilitary superiority depends upon heavy blo ws ordinary l ive steam nor " su perheated " steam will heat 
R u ssian th istle in the Dakotas . At present it is im- struck at the enemy's organized fighting force. Such I a pipe thick and strong enough to con vey it to a de­
possible to predict the futul'e ravages of a scourge blows must be struck by massed forces, the units of gree sufficient to produce a fire on wood, however dry. 
that has caused damage thi s  year running into the which should be individuall y powerful for offense and It will not even set ch arcoal aglow or in a blaze. But 
scores of lllillions and that may drive the grain farmer defense, because so only can they be brought under dry charcoal, when the heat is removed from it, being 
out of all the prairie States. the unity of command essential to s uccess. The same nearly pure carbon, will absorb oxygen from the air 

The first effects of the thistl e w ill be to drive farm ers aggregate of force in two or three different vessels will under favorable cond itions. so rapidly as to produce 
in the infested region to tilling more cultivated crops. rarely b e  eq ual to that concentrated in one, beCll,Use active combustion-that is, a glow or a blaze. The 
The grain acreage in this  region will be red uced from of the d ifficulty of insuring m utual support. This process of the origin of a fire from a steam pipe i s : '1'he 
fi fty to seventy· five per cent. The granger rai lroads means heavy vessels or b attle ships. " h eat from a steam pipe will, in the course of time,char, 
will show enormous falling off in grain freight receipts They may also be viewed from the standpoint of or, as the chemists say, carbonize, wood in contact or 
for the last q uarter of 1894, as about t h ree elevators economy, for they will remain for a far longer time close to it. When this charring process extends to any 
out of four are closed for want of crops. An immense without b eing outclassed than a cruiser. T h e  limit in depth i;) the wood it presents a surface full of fissures 
emigration is taking place o ut of the regions men- the size of guns appears to have b een reached, and it and cracks, thus exposing a large section to the action 
tioned. is doubtful if  any material change will be made in of the air. This process of charring drives the oxygen 

• , • •  • calibers. out of the charred portion and keeps it out while the 

As the result of an official investigation of the con­
d ition of the French navy, it has been found that, out 
of forty torpedo boats in the service, only twenty -five 
were fit for service. Most of these boats were rendered 
unsafe by the corrosion of their h ull plates and man y 
defects were discovered in their general arrangement. 
This state of affairs is very unsatisfactory to the 
French government. 

The need for additional torpedo boats is even more heat is kept up. When the h eat is removed the char­
apparent. Th ere is something splendid in the idea that coal reabsorbs oxygen from the air, and if this action 
an enormous battle ship, bristling with the finest can- is rapid enough in a dry atmosphere, combustion is the 
non and provided with the thickest armor, can be con- result. This explains why fires in steam plants and 
quered by a little vessel of 150 tons burden. It is tL . buildings heated by steam, that originate from stearn 
old story of David and Goliath. Notwithstanding all pipes, al ways occur after the pipes have cooled-gen­
of the d efenses agai nst torpedoes, s uch as nets and erally during the night. The idea of " superheated " 
rapid-fire guns, a 'properly fired torpedo from a vessel stearn in a cold pipe is the most absurd one we ever 
costing $100,000 will destroy a great battle ship worth " ran up against." 
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Invent SOInethl ng. 

To tbe Editor of the SCIENTIFIC AMERICAN : 

There is an article in D ecember 1 number of your 
paper entitled " Invent Something. " So far, so good. 
B ut I wish to state th at I have invented some t hings ; 
b ut, like m any others, had not the means to get a pat­
ent and put them on the market. A man gets a patent, 
t h e n  shows his invention. The answer is, Yes, it's a 
good thing. After awhile an improve ment is made by 
some one, and No. 1 is knocked out. Now, if some man, 
or men, of the Peter Cooper type, would take t h e  
patents of all w h o  w o u l d  desire, and, if the patent 
pro \-ed a s uccess, w hy pay the inventor a percentage, 
they could back up the patent in such way that no one 
would infringe upon it. Many a valuable patent has 
been lost to the world by the inventor not h aving the 
o pportunity to get it out. I have tried to present t his 
matter, but in a feeble manner, and trust that you, 
with a great j o urnal and great opportnnity, will give 
it more than a passi ng thought. New Yo rk has millions 
of dollars that could be put to no better use than to 
bring out the in ventive genins of our people. 

Passaic, N. J. JAS. H. ROSCOE. 

Bleach ing With SodluIn Silicate. 

A new departure has recently been made in France 
in the application of solu ble glass to the bleaching of 
l inen.  At a recent meeting of the Paris Academy of 
Science, Mon�. G. Geisenhei mer described some re­
searches wh ich in brief are as follows : In order to in­
sure the complete bleaching of linen, it is customary to 
increase the causticity of the lye, and to prolong the 
time of boiling, with the result that the fabric is in­
j ured though its color is improved. The production 
of yello wish or brown ish patches on the linen is usu­
al l y  attributed to i m p urities i n  the chemical used, but 
is chiefly due to the presence in the water of calcium 
and magnesium salts, which are precipitated on the 
fabric, a�ct as mordants, fi xing the yellowish color­
ing matter of the l y e. This  inj urious effect can be 
prevented by adding to the water a mixture of sodium 
carbonate and sol uble glass. The effect is to preci pi­
tate calcium and magnesiu m  silicates ill a flocculent 
form wh ich settles rapi dly, does not adhere to the 
fabric, and becomes gran ular and p u l verulent on 
boiling. T h us puri fied , only a very small quantity of 
caustic alkali is necessary, tbe greater part of the sa­
ponification being effected by means of the less injuri­
ous alkali carbonate. A convenient form in which to 
p u t  up t.he sol uble glass for this p urpose is to add 
from 10 to 20 per cent of anh ydrous sodium carbonate 
to a saturated solution of the soluble glass. The pro­
duct is easily h an dled, and remains completely solu­
ble in water. Further, the quantity necessary for a 
particular wd,ter can readily be calculated. 

• t . ,  • 

J , itut if i , �mtri,au. 
Photo Becipes. 

In a recent number of the American Journal of 
Photography we find the following : 

Bromide Prints of Different Colors. -Mr. Kaj ima 
Seibei gives the following method of producing colored 
bromide prints : The prints are developed with 
eikonogen and fixed in a neutral bath without the i n­
terposition of an acid bath, and thoroughly washed. 
They are then treated with the follo wing solution : 

Nitrate of lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . � ounce. 
Red prussiate of potash . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  � " 
Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  12 ounces. 

This converts the image from black into a faint yel­
lo w. They are again thorough ly washed, and the yel 
low image is then toned to different colors with various 
solutions as follows. For blue : 

Perchloride of iron . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . .  5 ounces. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

For another blue, called by some a . .  black bl ue, "  the 
prints are treated with a weak solution of ferrous sul­
phate. For green : 

Neutral chromate of potassium . . . . . . . . . . . . . . . . . . . . . .  � ounce. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 ounces. 

The prints are washed, and are afterward treated as 
for the first of the two blues mentioned. For bro wn, 
or " red �epia : " 

Copper chloride. . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  5 drachms. 
Water . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 ounces. 

The action of this solution is very rapid. For yel-
low : 

Mercuric chloride . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  90 grammes. 
Iodide of potassium . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  150 .. 

Water . . . . . . .  . . . . . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . .  . . .  8 ounces. 

The action of this solution is very slow, but the 
prints d arken in drying. By continuing the action for 
a long time a very pleasing color, that might be de­
scribed as " light brown," is obtained. 

To Change the Color of Blue Prints. -Ferro-prussiate 
blue prints can be easily transformed to bro wn by th e 
follo wing process : The blue print,  well washed and 
·dried, is plunged in dilute ammonia for two to four 
minutes, until it  is almost colorless; then rinse and i m ­
merse i t  i n  a bath o f  tannic  acid , w h ere it is  left until 
it i s  clear and toned. This operation req uires about 
twelve hours. If, at the end of this time, the co lor i s  
not sufficiently deep, a d d  to t h e  bath several drops of 
ammonia, and let the print remain in it a min ute or 
two longer, then rinse it in plenty of water. The 
prints tbus obtained are very pretty, and resemble in 
color sepia drawings. Here are tbe formulre for the dif­
ferent baths employed : 

SENSI'.rIZING SOLUTION. 

Tartrate of iron and potash . . . . . . . . . . . . . . . . . . . . . . . . 15 granimes. 
Red prussiate of potash . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 12 . .  

Rain water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 

SOLUTION TO FADE THE PRINT. 

Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 grammes. 
Rain water. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  900 .. 

SOLU'I.'I O N  TO GIVE THE BROWN TINT. 
Elcctric Motors Co r Cotto n Mills. Tannic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 grammes. 

We learn from t he Western Electrician that the Rain water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 . .  

Pelzer Man ufacturing Company, of Pelzer, S. C.,  has To Change Blue Prints to Black they should be 
contracted with the General Electric Company for a placed in water acidulated by nitric acid, then passed 
three-phase electric transmission plant that will be into a bath of water 100 parts, carbonate of sod a 5 
exceptionally large and i nteresting. At the generat- parts. The image turns to an orange color. It is im­
ing s tation, three miles from the cotton mills owned mersed in a bath com posed of water 100 parts, gallic 
by the 'Compan y, t-i: ere will  be t h ree slow-speed gen- acid 5 partt" and finally it is washed in water acidu­
erators of 750 kilowatts each direct l y  coupled to water lated by h ydrochloric acid. 
wheels. These dynamos will generate c urrent at a po- Blaek Tones. -To obtain black tones on <lollodio­
tential of 3, 300 volts, and the current will be fed di · chloride papers by means of platinum is given in Das 
rectly to the transmission wires at this press ure. The A telier Photographen. The follo wing is t h e  form ula : 
transmission line w ill cOlllsist of eighteen No. 00 wires, The celloi den paper is to be printed very deeply­
t h is size having been selected in preference to larger much deeper than for ordinary gold toning. The 
wire to reduce the line induction as m uc h  as possible wash ing must be done carefully, and it  is better to ad d 
under the existing conditions. At one mill will be a little ammonia or salt to the second washing water, 
located a 400 horse power synchronous motor, receiv- by means of which any chloride of silver remaining in 
ing curren t directly from the wires. There will be, in a soluble condition will be dis�olved out. From t he 
addition, more than twenty induction motors in vari- washing water the prints go direct into the following 
ous rooms. Of these, fourteen will be 110 horse po wer gold toning bath : 
m otors, and the others will be of various sizes, from Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 c. cm. 
5 to 75 horse power. In a s ubstation will be located Acetate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 grammes. 

nine 160 kilow att transformers for the m otors and for Chloride of gold . . . . .  - . . . . . . . . . . . . . . . . .  . . .  1 gramme. 

1, 200 incandescen t  lights for t h e  mills. T wo electri- This bath can be made to keep by Kuehn's meth od, 
cally operated blowers of three horse power each will adding a few drops of hydrochloric acid after use, and 
be used for cooling the transformers. . neutralizing with soda before using again. The prints 

• · e  . •  
Ortll ochroInatic Photography. 

Dr. H. W. Vogel calls attention to an erroneous idea 
that prevails regardi n g  ortbochromatic plates. H e  
says that professionals a s  well a s  am ateurs are often o f  
t h e  opin ion that t h e  yell o w  screen i s  unnecessary in 
the early morning and late in th � afternoon. It seems 
to be argued that at these hours the atmosphere acts 
as a " yello w ray filter. " This sounds very plam;:ible, 
but the principal fact is ignored. The air is a ray filter 
for the direct sunlight, but also a ray reflector for the 
blue light. The preponderance of the blue rays in the 
sky diminishes from morning toward noon, and then 
increases again .  As the obj ect of the yellow screen is 
to red uce the strong action of the blue rays, it follows 
that t h e  screen is very essential, both in the early 
morning and in the evening. 

go ;through the ordinary tones in this bath,  and the 
toning is stopped when they have arrived at  the usual 
bluish tone by transmitted light. They are then 
sligbtly washed and placed in the following platinum 
bath : 

Chloro-platinite of potassium . . . . . . .  . . . . . . . . . . . .  . 1 gramme. 
Water . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 c. cm. 
Tartaric acid . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  15 grammes. 
Citric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 • •  

In this bath the prints quickly become a deep vel vety 
blue black, whicli if  left too long becomes a bluish gray. 
As soon as they show a pure blue black by tran smit­
ted ligbt, free from any tinge of violet, the toning m u st 
be stopped to preserve the half tones. It iE good 
plan at first to treat thin slips of celloidi n paper in ex­
actly the same way as the prints, and to take these 
out of the toning batb from time to time-say every 
half minute-and test them by dropping nitric acid on 

them from a glass rod. When no change is brought 
about by the ac id, the platinum toning is com plete. 
The prints are then slightly washed,  fixed in h ypo (1  
to 10), and d ried on blotting paper. The deep blue 
black tone changes to pure black in the fixing bath, 
and the prints have brilliant whites and great dept h s  
in t h e  shado ws. 

Black Stain for Wood.-The intense black color that 
cabinetmakers produce i s  obtained by moistening the 
wood with dilute sulphuric acid, and afterward gently 
heating. The following mixture answers well : 

Sulphuric acid . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . .  1 ounce. 
Water. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  8 ounces. 

When cold, add sugar in the proport ion of 1 ounce 
to 10 fluid ounces'. 

.A New Developer. -The fol l owing was communicated 
to the F rench Photograph ic Society : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,000 c. cm. 
Sulphite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 grammes. 

Dissol ve i n  warm wate r and add-
Metol. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 grammes. 
Hydroquinone . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 " 

After sol u t ion-
Carbonate of potash . .  . .  . . . . . . . . .  . . . . . . . . . . . . . . . . .  40 grammes. 

T h i s  de vel oper, w hich is very active and energetic, 
has the advantage of keeping without change in a 
stoppered bottle. For use i t  is well to dilute it with 
one-hal f  water; the old bath may be used ind efin itel y 
by strengthening it with a little of t h e  new bath. We 
may ad d that we have fou n d  it useful in using time 
plates to add a few d rops of bromide. 

Red-ueer fo r Denise Negatives . -

Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0  3 �  ounces. 
Fcrrous oxalate . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . 80 grammes. 
Sulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  65 

" 

Oxalic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  " 20 

Hypo . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  6� drachms. 

.An IntensijiM' for Negatives Reprod-uc:ing Lines. -

Water. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  1,000 parts. 
Iodine . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 " 
Iodide of potassium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 27 " 

'f he negative is allo wed to remain in this  until en­
t irely yel low. It is th oroughly wa shed, so that t he 
water r u n n i ng frolll it is colorless. Afterward t h e  nega­
tive is pl aced in a 1 per cent solution of Schlippe's salt 
rendered alkaline by a little caustic soda. -Paris 
Photo. 

L i quid C h lorine. 
The actual manufacture of l iquid chlorine is being 

carried on b y  a firm of alkali makers in Salinders. 
U ntH now the only form in which this valuable bleach­
ing agent has been put upon the market has been 
chloride of lime or chloride of soda, and either of these 
forms cannot contain more than 38 per cent of  avail­
able chlorine. The process of manufacturing the liquid 
is ,  on th e wh ole, q uite simple. The condensing pump 
is constructed i n  the form of a U, and is  made of cast 
iron with a lining of lead. The l i m  b of this tube, which 
holds the chlorine, is  partly filled with strong sulphuric 
acid. The other limb is  filled with petroleum and is 
provided with an ordinary piston. The u p-stroke of 
this piston causes the petroleum to rise and the sul­
ph uric acid to fall. The chlorine is then allowed to 
rush into the 'vacuum thus formed from a side tube. A 
leaden valve arranged at this opening prevents the 
chlori ne from re-entering the side tube. The down­
stroke of the metal piston com presses t h e  chlorine 
through anoth er pipe into the refrigerated receiver, 
w hich it, also pro vided with a leaden valve to preven t 
the return of t h e  chlorine . The chlorine gas is thus 
moved b y  a piston composed of sulphuric acid,  this  
being considered capable of w i t h standing the action 
of the gas. The receivers in w hich the ch lorine is 
transported ho�d about 100 pounds of the l iq uid. They 
are built of wrought iron or steel to withstand the 
pressure exerted on t hem by the chlorine and weigh 
about 225 pounds each. 

. . . ' . 

Enter p ri se oC the Brush Compan y. 

About 1 o'clock in the morning of October 13 last a 
telegram was sent from .T. E. Ridall, Pi ttsburg agent 
of the Brush Electric Company, to his company's works 
at Cle veland, to the effect that the station of t h e  
Allegheny County Light C ompany, o f  Pittsburg, had 
been partiall y  consumed by fire and twelve 65 light 
arc dynamos in the plant damaged to an extent which 
rend ered them useless. 

This telegram, through some delay, did not reaeh 
Su peri ntendent C. W. Phi pps, of the Brush Com pany, 
at b i s  residence until as late as 2 A. M. Dressing im­
med iately, he hurried to the house of  Manager A. D. 
Dorm an of the order d epart ment, and after a h urried 
con s ultation Mr. Phipps and M r. Dorman quickly 
agreed upon a plan of action. B e fore 1 1  A. M. t h e  
t wel ve 65 lighters were ready for s h i p ment, a n u m ber 
of the d ynamos h aving tt) be partially assembled . At 
3:35 P. M .  t h ey were in Pittsburg, the run h aving been 
made in 4 hours and 35 mi n utes, better than average 
passenger time. 

The total time consumed fro m the receipt of the 
telegram by the BruHh Company until the machines 
were delivered at the station was 14 hours. 
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BOller sbof.a, etc. Minnenpolis, cruiser. Cramp dry dock. 
Massachusetts, battle ship. 

Offices. Collier Lebanon. Private yacht. Gnn foundry. Iowa, battle ship. 
St. Louis, American line. 

Armored cruiser Brooklyn. St. Paul, American line. Indiana, battle ship. 'rank steamer 1utlnb!lttan. 
BIRD'S EYE VIEW OF A REPRESENT ATIVE AMERIC AN SHIP YARD -WM. CRAMP & SONS, PHILADELPHIA, PA. 
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THE CRAMP SHIP YARDS. 

(Continued from first page.)  
. .  spaced " along the keel, they are held in posi tion by 
a VEry complicated system of false work or scaffolding. 
To facil i tate t h i s  work, a great n umber of railroad 
tracks h ave been arranged, so that the heavy pieces 
Illay be readily carried to any part of the yard. The 
Cramps o w n  three small steam engines, and these are 
used especia lly for t h is purpose. In connect ion with 
this work an i ngenious combination of the locomotive 
and the derrick is freq Llently used. The machine is 
operated b y  olle man, and runs back ward on the 
tracks, lowers a nd hoists ,  and turns laterally upon its 
tracks.  The yard is also s u pplied with many forms of 
derricks, which are set up i n  convenient positions to be 
used in placing the heavy parts in position. A nUIll­
bel' of s m all  forges may also be moved about to various 

parts of the sh ip to heat the bolts for riveting. 
The l ighter parts of this material are forged in the 

yard. 'r h e  iron foundry for carrying out this work is I t h e  m ost extensi ve one in America, being 415 feet long 
by 264 feet wide. This is well equipped with m uch 
val uable m achinery. The h eavi er parts of vesspls, such I 
as thp steel armor plates, are made by special contract 
outside of the yard . The material used in construct­
ing the vessels i'l stored in a special section reserved 
for it, comprising lOy:! acres of space. This is provid ed 
with stat ion ar.v a mI t raveling locomotives and derricks 
for h andl ing t h e  heavy pieces. A �pecial feature is an 
i m me n se t ravelin g crane moving over an area 350 feet 
long an d 00 feet wide, an d operated by a steam engin e. 

Aft(�r t ' w  plates h ave been u nited to the steel frallle 
of the h u l l ,  the work of putti n g  in the boilers an d  
o t h e r  machin ery is carried o ut. 'rhe boiler shop, which 
now comes i n  use. is the larg-est shop of its kind in 
Allleriea, an d  one of the  largest and best equi pped in 
the worl d. I t  is  38 7 feet long and 1 12 feet i n  width.  
An i ntere�ti ng feat u re of  this shop are the two h uge 
t r'aveli n g  cranes. These are run by electricity and 
lIlove s w i ftly frou) one end to the other of the imm en se 
shop, often l iftin g and carrying boilers weighing 70 or 
DO tOIlS. 'r il e  power honse, which snp plies the energy 
to opemte t hese acres of m achinery, is also one of the 
best e q u i pped plants of 
its Idnd.  It i n cludes 
e x t e n s i v e h yd raulic, 
pneullHltil' and electric 
ph nts, who�e power is 
d i strib uted through the 
sldp yard by means of 
p i pes or wi res, as the 
c a s e  m a y  be, and a p ­
pl ied to t he operation 
of portable d rills, rivet­
ers, l ighting, ventila­
tion , blo wing furnace 
fires, bending and shap­

ing machin s, moving 
d erricks a n d  various 
other uses. 

The manufacture of 
various materials used 
in the sh i p yard i n­
cludes an e x t e n s i  v e  
b r a. s s foundry, fu l ly  
cq u i pped t o  p r o d u c e  
every variety of brass, 
bronze, m a n  g a n e s e 

b ronze and w h ite lIletal 
cast i n gs. Thel'e are extensive facilities 
for making castin gs and the com pl ement 
of cranes and traveling machin el·Y. A d ­
joi n i ng the bras� foundry i s  a n  ordnance 
plant fu l ly equ ipped fol' tbe manufactur­
ing- of breech-loadi l lg  rapid-fire cannon 
up to and i n cl ud i ng' 4 i nch caliber, and 
for making pl'Ojectiles of e very varie ty 
req ui red for them. 

In connection with the yard is a large 
dry dock, 4G2 feet long by 70 feet w ide, 
with a draug' h t  of 22 feet 011 thp sill at 
mean high water. This is shown at the 
11 p pel' left-han d corner. '1' he IVaI e r  front 
of t h i s  dry d oek is 234 feet. Connected 
with this is a marine rail way capable of 
hauling oilt vessPls of 1 , 000 tons regi�ter. 
In addition to t h E'se facilities til E'  Cramp 
Company is permitted to nse the U nited 
S tates dry doc);; ,  at the Leagnp, I;;land 
Navy Yard. for d ock ing' and repa iring 
vpssels too large for their own doeks 

'fo perform the worl, of h an d l in g  heavy 
materials s uch as boilers. cannon, etc. , a 
monster floating derrick h as been constructed which 
i s  capable of lifting a weight of 1 25 tons , The Atlas 
as it is called is said to be the most powerful derrick 
in the world. It rests on a floating base and rises to a 
height of 110 feet. It affords a perpendicul a.r lift of 
60 feet, the overh ang of boom being 35 feet. The 
first page illustration will give a good idea of the 
m anner in wh ich the rl erri c k  is used. The stea mer 
lying beside the derrick is t he well known l1Ian-of- war 
New Y ork. The photograph was taken while the 

J c itu t i f ic �mttintu. 
Atlas was in the act of lo wering one of the 70 ton 
boilers to the hold. The work of raising the boiler, 

carrying it a distance of 80 feet and lo wering it into 
posi tion was accom plished i n  the remarkably short 
time of twen ty-six m inutes. 

very satisfactory equatorial  stand ,using stopcocks for 
the two axes, as sh own in perspective in Fig. 1 and i n  
detail i n  Figs. 2 and 3 ,  and although the con struction 
may be readily understood by reference to the Hlustra­
tions, a few words of explanation may be of service. 

The telescope for which the stand was m ade has a 
three inch objective with focal length of 40 inches. 
The tu be, which is  of brass, i s  re-enforced by an inter­

One h our's use of an eq uatorially mounted telescope nal plate, b eld in place by screws, and this plate re­

EQUATORIAL STAN D FOR SMALL TELESCOPES. 
BY GEO. 1\1. HOPKINS. 

ceives the scre ws by which the attachment to the 
stand is made . 

On the top of tbe wooden part of the stan d rests a 
brass disk, which, together with the brass block,  A., 
forms the base of the tel escope support. To t he ends 
of the block, A,  al'e sec u red upright end vlates, H, 
which are perforated n ear their u pper ends. 

Between the pl ates, B, is  placed a three-fourth s gas 
service cock, C.  th e ends of whicb are plu gged , and 
the square ends of the plugs are t u rned, forming 
trunnions, which enter the perforations of  the plates, 

I B, but do not pass quite t h rough. The trunnions are 
tapped to receive screws, on which are placed wash ers, 
which bear against the plates, B, and clam p them 
against the ends of t h e  stopcock, which is faced off so 
that it is of exactly the same length as the block, A. 
The trunnions form the axis on which the telescope is 
tilted to adj ust it for latitude, and one of t h e  angles 
of the h exagon end of the stopcock is filed off e ven 
with the rounded u pper end of the adjoining plate, B, 
and a line i s  drawn across the plate and stopcock 
when the polar axi s  of the telescope is paral lel with 
t h e  earth's  axis, so that readj ustment may be m ade 
w ithout trouble. 

The plug, D, of the stopcock, C, has a project ing 
end,  having one flat s ide,  to which is  fitted the usual 
washer, a. This washer is turned down to recei ve t h e  
d isk,  b, which is  solde red t o  t h e  washer. The disk ,  b, 

is faced w ith wa�h leather,  The end of t h e  plug, D, 

which is th readed to recei ve the nut, when the stop­
cock is  applied to its intended use, is  covered with a 
piece of tubing soldered to the screw, and turned off to 
receive the worm wh eel, E, which t u rns freely Th ereon . 

Fig. 1 .-EQUATORIAL STAND FOR A SMALL TELESCOPE. ' To the end of the plug, D, is fi tted a ('a p, F, which 

Fig. 2.-PARTS OF SIMPLE EQUATORIAL STAND. 

is h eld in plaee, a n d  
m a d e  to exert more or 
less pressu re on t h e  
worlll w h eel, E, b y  th e 
thumbscrew, c, wh ich 
enters the end of the 
plug and bears on the 
cap. The cap, F, is 
perforated to receive 
t w o  studs projecting 
from the end of the 
plug. 

O n  the smaller end of 
the  stopcock casing is 
sol d ered a perforated 
plate, G, wh ich sup· 
ports the bearings for 
the worm, H. This  
worm engages th e worm 
w h eel, E, and its axis is 
prolonged beyond the 
bearings, to receive the 
u n iversal j oint, d ,  of  
t h e  rod, I, this  rod be-
ing of sufficient length 
to be easily grasped by 

the observer. The sq uared end of the 
plug, D, which is  intended for recei vin g 
the key by which th e plug is t u rned, is in 
this case t urned and th readed to fit the 
bushing, e, in serted i n  one end of the 
stopcock, C'. The other end of this stop­
cock is cnt off, and the opening thus left 
is cl osed by means of solder. The plug-, 
D ', of this stopcock is unchanged so far 
as the threaded smaller end and washer 
and n ut are concerned, hut the nut, f, is 
slotted in diametricall y  opposite corners 
to recei v e  wings wh ich are soldered there­
in. The sq uare end of the plug, D', is 
turned and t h readed t o  receive the boss, 
g, of the cross arm , J, attached to the 
telescope. The cruss arm shown is  built 

h up of pieces of brass fastene d  together 
with screws and soldered. A castin g 
would doubtless be simpler. The plug, 
D',  is dril led axially to receive the connter­
bala nep rod, h, which is screwed into the 

Fig. 3.-SECTIONAL VIEW OF EQUA l'ORIAL STAND. pl ug, as i ndicated in the sectional view. 
The larger ends of the stopcock casi n gs 

wil l  con vin cp the H m atpUl' tel escopi st who has been al'e rebated to recei ve the gr aduated circles, K, K',  
used to t lw aJtazi lll uth � ta n (l t h a t  the advan t ages secured i n  place by small sCI·ews. 
possessed by the pq uatorial arp \'cry gl'eat. The ease O w ing to the close connection o f  the parts, the circle, 
with w h ich an objeet may be followed, and the facility K, h as an ann u l ar slot wh ich cuts it into two concen­
with w hich a star can be fou n d ,  when t h e  mounting is tric pieces, h eld in proper relation to each other by 
provided with gTad llated circle�, w h ich m ay even be arms, i ,  sold ered to the back of the circle. 
crude, warrant the outla y  if the stand be purchased, This  arrangement allows the circle, K', to swing 
or the l abor and expense, if t h e  am ate ur should choose freely. 
to llIak e the stan(] w i t h  l l i �  o w n  h : t l l t l �. T h e  h exag-on end of the stopcoc]" C ', which receives 

'l' h e  writer, adopting the latter plan, constructed a I the bu shing, e' is turned to receive the ring, j, carrying 
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a beveled index piece, k, about % inch wide. A line somehow. Generally they bore holes in it with an left in the chamber h ad been destroyed. The ceiling 
drawn down t he face of the piece, k, lServes as an i n- auger, put in a stick of dynam ite, and blow th e  ice had been lined partly with plaster of Paris and partly 

dex. In a sim ilar way a ring, j ', fitted to the boss, g, into fragments, which are th en sh oveled out." with terra cotta tiles. Both were d amaged. The in-
serves t o  carry an index for the circle, K'. • I. I • closure around the iron pillars was still standin g  firm ,  

The c ircl e 3 h ere s h o w n  a r e  electroty pes m a d e  from Report oC an E ngi neeri ng I nsurance Compan y. I though corners o f  t h e  brickwork were clipped one 
a gal vanow eter scale, soldered to brali's plates and sil- A prominen t  engineering insurance company in Eng- inch or so, and the fire clay mortar was largely washed 

v3red, som e black varnish being rub bed into t b e  land has recently made public some very interesting out of the joints. On removing the casing, however, 
grad uations to ren der them more d isti nct. figures concerning th e caulSes of accident to engines an d tbe pillar was found to be uninj ured, even tbe paint 

T h e  equatorial mounting is secured to tbe head of boilers. Durin g- t h e  past year the com pany fou nd tbat 33 being unscorched, and the fusible plugs only sho wed a 
the wooden stand by t h e  rod, v. scre wed into the per cent of the accidents to the boilers immred in t heir temperat ure of 149 d egrees Fah. 
bl ock, .A,  and provided with a m illed n ut on its lo wer company were owing to weakness, faulty construction, - I • I • 
e nd . and bad workmanshi p ;  27 per cent were due to purely A Wire Fly Wheel . 

In Fig. 1, the m oun ti ng is sho wn adj usted for the accidental causes; and only 12 per cent were the result Among the most recent and n ovel applications of 
latitude of New York, 40° 41 ' .  The screw, c, and nut, of carelessness of owners or attendants. T h e  great wire, perhaps none has greater interest to the mechani­
f, being loosened, and tbe polar axis being parallel majority of t b e  accid ents were owing to the failure of cal world than that presented by the new wife fly 
with the earth's axis, the telescope is pointed to a star spur gearin g  and to defects in valves and valve gear. wheel lately erected at t h e  Mannesmann "'ube Com­
or other object, when the n ut, f, i s  tigh tened, th us A large number, ho wever, were d ue to defective col- pan y's Works, Germany. H eavy fl y  wheels '::: l'iven at 
clamping the decli nation axis. The screw, c, is also umns, bed pla tes, and pedestals, and to the failure of h igh velocities obviously present dangers of br,'aking 
t ightened . when the instrument will be made to follow screws, bolts, cotters, and straps. The com pany mad e asunder from the great centrifugal force d eveloped . 
the obj ect by tu rnin g  the scre w, H. in all some 40, 000 boi ler inspections, and these led to The wbeel at the factory mentioned con sists of a cast 

Although tbe slow movement is of great utility, it tbe disco very of 575 cases of defective grooving, 146 iron h u b  or boss to which two steel pl ate disks or 
may be omttted and the instrumen t  may be gu ided by fractures and blist ers, 150 safety valves dangerously cb ecks, about 20 feet in diameter, are bolted . The 
t h e  b and. Tbe mounting may be furtber sim plified overloaded, and 1 75 w ater gauges out of ord er. The peripheral space between the disks i s  filled in with 
by om i tting tbe graduated circles , and still possess report finaily states that o ut of nearly 1, 000 boilers some 70 tons of No. 5 steel wire, completely wound 
great ad vantages over the altazi m uth mounting. found to req uire immediate attention, a great many round the hub, and tbe tensile resistance t h us ob-

A stand formed of three-q uarters service cocks is would h a.ve bee n run without repair until they had tained is far s uperior to any cII,sting. This huge fly 
large enough for a th ree i nch te�escope. It bas a exploded. wheel is driven at a speed of 240 revol utions per 
smooth and stead y , .otion and does not vibrate. Tb ere .. . . I .. min ute or a peri pheral velocity of about 2 '8 miles per 
is, however, no objection to the use of larger stop- Protectio n  oC Iron C ol um ns, minute, which is nearly three times the average splled 
coc ks. Some experimen ts were recently made by the Build - of any express train in the world . The len gth of wire 

The hints h ere given m ay serve as suggestions . The ing I nspectio n  De partment, Vienna, says Engineering, upon such a constructed fly wheel would. be I:,-!:iout 253 
amateur may carry out tbe work i n  different ways. o n  the protection of iron from fire b y  incasing it with miles.-Aruerican Manu facturer_ 
Tbe reader is referred to Gi bson's ., A mate u r  Telesco- brick. A wrougb t  iron column 12 feet long, and built .. . . , • 
pist's Handbook " for sim ple instructions for using up of two channels connected by lattice bars, was Busi ness Aph o riF� •• ". 
and adj usting the eq ua:orial l y  mount ed telescope. used. This was set up in a small chamber con structed Carlyle wasn't a man of businesb, ',�ut he would have 

• • • I • of brick, and the column was loaded by levers. T bis mad e a success of it, had he tried it. In his writings 
F o u r  Year Old Ice. done, it was surrounded by a 4% i nch brick wal l laid one finds th ese lines of solid business trv th : 

It is stated by Portl and ice d ealers that this bas been in fire clay m ortar. The wall did not fit closely around A laugb is wortb a h undred groans i n  any m arket. 
tbe best year for b u si ness on tb e  Kennebec since the tbe column , and advantage was taken of t h is to fix H ave a smile for all ,  a pleasan t word for every body. 
great season of 1890. One man says that some ice four there samples of fusible metals, and wbich should serve To succeed , work h ard , earnestly and incessantly. 
years ol d has been sold. " Th i8 is very unus ual, " says as a gauge of tbe tem perature attained. All hon est men will bear watching. It is the rascals 
tbe Portland Press. " Ice that is four years old costs Vario us samples of stone con crete and other ma-

I 
who can not stand it. 

more to get out of tbe houses than it  costs to cut it in terials were also placed in the chamber within the Better have the window empty th an filled with un-
th e fi rst place. For it is the ice t h at is at the bot tom column. Tb is chamber was then filled with s plit fire- seasonable and unattractive good s . 
of th e bouse, and has been con sol idated into a solid wood, w h icb was ligbted and the doors immediately Wben you h ang a sign outside j�our place of business, 
mass by the water flo wing down from the melting cakes w alled u p with slabs of plaster of Paris. After the let it be original in design and of good quality. 
above and freezing these underl ying cakes together. fire had burned out, the doors were broken ip and a Wondrous is the strength of cbeerfulness ; altogether 
To r u n  out a block from this is very difficult, for it is stream of water turned into the room from a 14 borse past calculation its power of enduran ce. Efforts to be 
l ike q uarrying stone from the solid ledge. It is  a good power fire engine . An exam i nation of the room n ext permanent ly useful must be u n iform ly joyous,  a spirit 
t h i ng tb at it can be sold, if only for the cost of hand- showed that the walls of brick laid in Portland cement of sunshine, graceful from very gladness , beautiful be­
ling it, because it must be got out of the b uil ding retained t b ei r stren gth , w h ile most of the natural stone cause bright. 

---I 
RECENTLY PATENTED INVENTIONS, this inventor the signaling apparatus is carried by the 

E ngi neeriofi!. 

FLUE CLEANER. -Joseph O. Frazier, 
McCall, La. This is a readily applied apparatus for quick 
ly removing all soot and other impurities in the flues by 
m ans of jets of steam. From a valved pipe connected 
with the steam snpply a '  series of branch pipes are 
adapted to be extended centrally through th , lIues of the 
boiler, each of the branch pipes being provided with 
bearings on which they rest in the flue, and having also 
inclined nozzles, so that when the steam is turned on it 
strikes the inner wall of the fine at an angle, the jets 
thus removing and washing outward all impurities. 

Railway Applia nces. 

C AR COUPLING. - Alonzo C. Packer, 
Pittsburg, Pa. This is an improvement in couplers of 
the Janney type, and is adapted for automatic coupling 
with another of the same kind, and for safe nncoupling 
from either side of the car. The recessed drawhead is 
vertically slotted and transversely apertnred, there be­
ing a pivoted latch block, and a locking key being 
shonldered on the front edge and working in the vertical 
slot. The key locks the latch block when depressed, 
and a lifting bar passing through a lateral slot in the key 
has a cam slope on its top edge engaging the upper edge 
of the key slot to elevate the key when the bar is 
moved. 

CAR COUPLING. - Blan B. Haydon, 
New Castle, Ky. This is a simple coupling which cou­
ples automatically when the cars come together, the 
nncoupling being effected from either the top or side of 
the car. The drawhead has a transverse conpling 
shoulder at the front end of the bottom of the mortise, 
in which is held a yielding member, and a conpling jaw 
in the top of the mortise is pivoted at its rear end and 
has its front end spring-pressed toward the bottom of 
the mortise. The front end of the coupling jaw has a 
transverse lIange on its under face, and the link has its 
ends beveled and formed with transverse coupling shonld­
ers. The link members can be readily conpled with the 
ordinary link and pin couplings. 

S T A T  I O N  INDICATOR. - Dennis B. 
D'Orsey Blake, Denver. Col . Attached to a street car, 
this device automatically indicates to the passengers the 
name of the street or station pllSsed or approached. It 
comprises an operating shaft geared to the car axle and 
formed in telescopic sections, there being a cam or spiral 
groove in one shaft section and in the other section a pin 
entering this groove, and gear wheels on the shaft sec­
ti  ms, with shafting geared to the indicator, intermediate 
gears being alternately and automatically engaged when 
the rotation of the axle is reversed. A suitable dial in 
the car is marked with the points to be indicated in their 
relative positions, and a pointer actuated by the axle 
connections traverses the dial as the car moves over the 
ronte in either direction. 

BLOCK SIGNAL. -James V. Richard­
son, Farmville, Va. According to the system devised by 

engines on the line, the arrangement being such that two 
engines cannot run upon adjacent blocks, either toward 
each other or in opposite directIOns, without operating the 
signals in both engines. Parallel line conductors are ar­
ranged in blocks, and the locomotives carry contact­
blocks with a signal in circuit. A circnit breaker con­
nects the blocks of line conductors, and has cross connec-

connection is made with the car is so located that it will 
serve as a ch�nnel for the lIange of the wheels. The 
trolley is connected to a transmitting arm projecting 
through the slot, there being secured to the arm a cover­
ing of insulated material having at its ends bevels facing 
in the opposite direction from that of the trolley. 

tions to connect the positive conductor of one block to llIechanical . 

the negative con��ctor of the ne�t, and connections to I REAMER. - Foist H atmaker, Ithaca, 
connect the ��Itive and negative conductors of one N. Y. For the nse more especially of plumbers, in the 
block to the sllllllar condnctors of the next. I repair of faucets, bibs alld similar articles, this inventor 

BRAKE SHOE. -Henry A. Lewis , Nor- has designed a reame� having a hollow handle and 
risto,,'ll, Pa. This shoe and attachments are so made �apted to carry a reverslbl� shank f�rmed .at one end 
that the shoe may be readily reversed, or a new shoe be WIth a fiXe�

t
�u:r h���, wh�e supportmg at Its other end 

substitnted for an old one, the holder being conveniently a reamer WI J Us e cu ers. 
removed from the brake beam, and the shoe when in SIDE DRESSING SAW TEETH. -George 
place bemgheld with the necessary rigidity. The improve- Fritz, Rib Lake, Wis. This inventor provides a device 
ment is also adapted for use on any wheeled vehicles as for nse on band or gang saws aftef they are swaged, to 
well as on railway cars. On the back of the shoe is a I quickly dress both sides of the tc.,th. It comprises two 
dovetailed, notched rib, and the holder has a dovetailed arms having jaws engaging thc "Ides of a tooth, one of the 
groove and dovetailed socket, with a slot in which is arms supporting a tooth guide to engage the front and 
pivoted a spring-pressed pawl whose lower elld engages back of a tooth ; a guide bolt passes through the arms, 
the notrh of. the rib while its upper end projects ont and on it one of the arms moves toward and from the 
through the slot. other, while a cam lever fnlcrumed on the bolt engages 

TIMBER TIE. - Luman C. Ingersoll, 
Keokuk, Iowa. Excepting at the two places on its top 
where the rails are attached, the sides and ends of this 
tie are beveled outwardly, thus giving a larger lIat sur­
face on its bottom than on top. Sqnare shoulders are 
formed where the bevels commence on each side of the 
rail bearings, whereby the tie is more firmly engaged by 
the ballast, affording a high degree of safety against lat­
eral displacement of the track. 

ELEVATED RAILWAy. -John N. Val­
ley, Jersey City, N. J. The structure for an elevated 
road designed by this inventor comprises but few ele­
ments, and may be built at comparatively low cost with­
ont the aid of skilled workmen. Suitable posts support 
transverse girders to which are secured hangers of in­
verted U-shape, to the depending arms of which are se· 
cured angle irons carrying channel iron tracks. The 
tracks are adapted for l"eversai to bring the lIanges either 
inside or ontside the structure, and the rails are secnred 
to the channel irons. 

ELEVATED ROAD CARRIAGE. - Tbe 
same inventor has devised 'II' heeled hangers especially 
adapted to suspend a car, or It gs or other loads, the car­
riage being of simple and ine:rpensive construction, with 
proper strengthening members, a novel propelling me­
chanism and suspension deVIces. The improvement af­
fords safety against derailment, and the driving mechan­
ism is capable of producing high speed, the car being 
cushioned in a simple and efficient manner. 

C O NDUIT RAILWAY TROLLEY. -Walter 
E. Delaban-e, Francis M. Frazer, and Robert A. Carrick, 
New YOlk City. The construction of this conduit is 
such that the main electrical conductor is protected from 
the action of the weather, an.d the opeWlljI throulJh which 

the movable arm. 

Al1."ricultu ral. 

T H F. A S H I N G  MACHINE. -Isaac W. 
Woodburn, Rock Rapids, Ia. In this thrasher the power 
and the machine are mounted on the same wheels, and the 
engine may also be utilized to move the machine from 
place to place. The construction is simple, strong, aud 
inexpensive, and the machine is operated withont end or 
side shake, the various rotating cylinders for cleaning 
purposes, together with the conveyers and air snpply, 
effectually cleaning the grain after it is separated. The 
machine does not need leveling and setting, and the 
blower does donble duty, drawing the chaff from the 
grain and expediting the exit of the straw from the 
machine. 

FODDER OR FEED LOADER AND SLED. 
-Edwin F. Lewis, Vine Creek, KansllS. This is a low­
wheeled sled for gathering and carrying hay, and is to 
be used in connection with a "latted gathering platform 
or loader upon a single axl e, the loader being entered be­
neath the shock to gather a certain amonnt of hay 'Uld 
then being carried a portion of its length over the sled, 
to which the iJay i. thus readily transfen-ed. 

llIi scel l a neo u s. 

PNEU MATIC BICYCLE TIRE.-Ce vedra 
B. Sheldon, Brooklyn, N. Y. This is a tubular tire 
whose inner portIon may be stretched at one or more 
points more than Its outer periphery, whereby the tire 
may be readily slipped on or off withont collapsing and 
without the nse of special tools. This tire is also ar­
mored in an improved manner, to render the tire proof 
Qll8.inot VllIleta... or penetration. the armor possellSinll 

snch a degree of lIexibility and resilience as not to in­
terfere with these 'qualities in the tire as a whole. 

MOTIVE POWER FOR BICYCLES, ETC. 
-Julius Tnlli us, New York City. In the driving 
mechanism devised by this inventor a sliding pedal shaft 
projects throngh a bearing sleeve having cupped ends 
in which socket plates are fitted and secured to the 
shaft, there being balls in the bearings formed by the 
cupped ends and socket plates, and gear wheels of dif­
ferent sizes loosely mounted on the pedal shaft and 
loosely connected with the ends of the sleeve. By 
pressing with the foot on either the right or left crank 
arm WIth the foot the operator may carry the shaft to 
the right or left, to change the mechanism for speed or 
for power, according to the road being traveled. 

SEXTANT ATTACHME NT . -Thomas T. 
H. Ferguson, Hankow, China. By means of this im­
provement the ordinary sextant may be converted into 
ar, instrument for measuring large angles, say from 120 to 
240 degrees, as well as angles from zero to twenty degrees. 
The invention consists principally of a full silvered 
glass or mirror and a half silvered glass, the latter 
being substituted for a horizon glass In the plate of the 
instrument and the mirror being attached to a vernier 
indica ting on a graduated arc. 

ELLIPSOGRAPH . -Jobn A. C ald well , 
Vancouver, Canada. This is a device to facilitate the 
drawing of almost any kind ' of an ellipse. A sleeve is 
fitted to slide loosely on one of the legs of a compass, 
a rod adjustable in the sleeve standing at right angles 
to the leg carrying the sleeve. A holder is held on the 
rod and in it is adJustably held a second rod in w b.ich is 
pIvoted a pen support., a pin being held adjnstable on 
the pivoted support. 

MANIFOLDING DEVICE. - Edwin B. 
Tilton, Brooklyn, N. Y. This improvement con.i�t. of 
a board, cut away for a hand space at opposite sides. 
and with right angled lIanges on adjacent cdges, to­
gether with projecting pins near one end, affording a 
cheap and simple contrivance for the use of typewriters, 
to facilitate the quick and accurate assembling of sheets 
of paper and carbon sheets. 

INK WELL. - William B. Prat.t, Rah­
way, N. J. This inventor has devised a cover attach­
ment which may be applied to an ink well of any de­
scription, in such manner that it may be sealed air tight 
when not in use. The cover is held closed under ten­
sion, but the opening and closing may be effected with 
one hand. 

PNEUMATIC GRAIN CONVEYING. ­
Frederic E. Duckham, Millwall Docks, London, Eng­
land. This inventIOn relates to former patented inven· 
tions of the same inventor, and partIcularly to the suc· 
tion inlet nozzle of apparatns for loading, unloading and 
transferring grain and other granular matters in bnlk 
by an exhaust cnrrent of air. The height above the 
inlet of the nozzle at which the air sleeve should termi­
nate being dependent npon various circumstances, it t .'  
necessary t o  vary the relative positions o f  the nozzl, 
and its air sleeve. The invention consists in making the 
air sleeve adjustable with regard to the nozzle, and 
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providing means of  adjustment and means of  regulating 
the air supply through the sleeve to the nozzle. 

I�LAYIXG METAL GooDs. -Henri F. 
L. Aumont, London, England. This inventor has de­
viseu a mode of inlaying with tortoiseshell or celluloid, 
watch cases 1 jewelrY, ornaments, etc. , of gold and sil­
ver and other metals without the usc of cement, pro­
ducing a transparent, enamel-like effect. The pieces 
of matcrial to be inlaid, when softened by heat, arc 
squeezed iuto interlocking engagement with the grooved 
or beveled edges of through apertures in the metal, 
the pressure being maintained until the work is cold, 
when any superficial excess of the inlaid material is re­
moved. 

MANHOLE FOR SEWERS. -G e 0 r g e 
""Fright, 'Vinnipeg. Canada. To ycntilate the manholes 
of smyers a.nd purify their obnoxious or deleteriolls 
gases, the manhole is, according to this invention, fitted 
internally with a cast iron cyh .. �er provided with a 
ventilating cover, ncar which js held a mud pan, while a 
de')dorizing basket is removably supported at the lower 
end of the cylinder. This basket is chargcd or re· 
cbarged with deodorizing material, preferably broken 
charcoal, or lime, tar, etc. 1 us often as may be desired, or 
when disease is raging il .. a town a grate may be snb� 

J titutifit �mttitau. 
NEW BOOKS AND PUBLICATIONS. 

HAND B()OK OF PRACTICAL MECHANICS. 
For use i n  t he shop and d raughting 
room , containing tables, rules, for­
m ulas and soluti ons of practical pro­
blems by simple and q uick me1hods. 
Logarithm, sine, cosine and tangent 
tabl es, areas and circuiu ferences ; 
decimal eq uivalen ts of an inch, a foot, 
and a pound, bevel and �pur gears, 
worm and W01'111 gears, U nited States 
standard bolts and n uts, tapping 
d rills, lathe th read cutting, cams, 
etc. Bv Charles H . Saunders. Hart­
ford : S"tuden t Publishing Company. 
1895. Pp. 116. Price $1. 

The Pope Manufacturing Company, 
manufacturers of the Columbia bicycles, are now sending 
out their desk pad calendars for 1895, affording space for 
memoranda for each day of the year. This is the tenth 
anuual issue of this style of calendar by the Pope Manu­
facturing Company, and their very extensive experience 
has afforded them a vast deal of bicycle literature, points 
illustrating which bristle upon every page. 

The charge for insertion under this head is One Dollar a line 

jor eacn insertion ; abour eiQht words to a line. Aa'i'eT_ 

tisemencs must be received aL 'Publ-ication office as eariy as 

1 huTSaall morning to appear in the joliowin{} week's isSUcl 

., C. S." metal pOlisb . Indmnapolis. Samples free. 
Presses & Dies. Ferracutc Mach. Co., BrIdgeton . .N. J. 
'Vood pulp machinery. r.rrevor Mfg. Co . •  I.ockport, N. Y. 
Enameled signs. letters. A. ,,-'-. Taylor & Co., Cin" O. 
Save 100 per cent every 60 days. How ? Use our loose 

pulley oiler. Kridler Mfg. Co., Grand Rapids. Micb. 
Screw machines, milling maclllnes, and drill presses. 

'rhe Garvin :\luch . Co . •  Lai�ht and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumping plant.s. Irvin Van Wie, Syracuse, N. Y. 
Handhook of Practical Mechanics. Price, cloth $1, 

leather $1.25. Chas. H. Saunders, P. O. box 963, Hartford, 
Conn. 

4 1 1 
TO INVENTORS. 

An f' . ..x:perience of nearly fifty years, and the preparation 
of r.J.ore tban ono hundred thousand applications for pa­
t�,nts at borne and abroad, enable ·us to understand the 
laws and practice on both contin�.mts, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of 1(he United States and all 
foreign countries may be bad un application, and persons 
contemplating the securing of patents, either at bome or 
abroad, are invited to �rite to this office for prices. 
wbich are low. in accorda.nce with the times and our ex­
tensive facilities for conducting the business. Address 
1\1U.'I.'I & CO., office SCIENTH'IC AMERICAN, 361 Broad­
way. New York. 

INDEX OF INVENTIO N S  
For whlcb L etter" Patent o f"  tbe 

United State .. were Granted 

December 18, 1894, 
& N D  EACH B E A R I N G  THAT D ATE. 

stituted cor the basket and ordinary charcoal burned 'l'he O verm an Wheel Com pany, manu-thereon. . . . factllreI s of the Victor bicycles, have issued a neat desk 

'l'he  best hook for electrlClRnS and beginners in elec­
tricity is H Experimental Science," by Geo. 1\1. Hopkins. 
By mail. ,4 j l\lunn & ro., publ ishers, 361 Broadway. N. Y. 

\Voven WIre brusbes.-Tbe Belknap Motor Co., of 
Portland. Me. are tbe patentees and manufacturers of 
the best woven wire commutator brush on the market. 

Competel1t persons who deSIre agencies for a new 
popular book. of ready saie, with handsome profit. may 
apply to l\1unn & Co., ScientifiC American office. 361 
Broadway, New York. 

[See note at end of list about copies of these patents.] 
---_ . .  _--------

UMBRELLA. -\lhlham R. Tebo w, Tlsk- calendar for lR95, consisting of a memorandum pad with 
i1wa, Ill. This . inventor has deviscd a. strong and dura- r blanks on which to jot down brief reminders 

.
Of things to 

ble runner and Improved the cOIlstrnctIOn of the crown- be remembered, etc., for every day in thc year. It goes 
piece, connecting the ribs and braces with the crown- without the saying that it is embellished with numerous 
piece and runner by ball joints, to cause the parts apothegms as to the excellences of the Victor wheel and 
to work easily. rrhe crownpfece and runnel are small, the advantages of bicycle riding. 

The Imperial Power Building, of Pittsburg, Pa., will 
be completed March 1. It is a new, eight story factory 
building, fitted up as a model plant. with the finest ma­
chinery. e lectric dynamos and motors obtainable, mak­
ing it desirahle for manufacturers. The proprietor pro­
poses to rent space as may be required by a manufac­
turer. Each floor contains 7,000 square feet, capable of 
subdivision, with exterior windows all around and power 
and appl iances to meet any wants and give conveniences 
not obtainuble elsewhere. Located in the heart of the 
city, within thirty feet of the Pennsylvania R. R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every convenience should address J. 

Addressing envelopes, etc., machinery for, G. Clark . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,021 Advertising machine, sign, Briggs & Patterson . . .  531,018 Agricultural machinery. gearing and gear cover-inl! for, J. D. Scbofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,278 Air brake. J. D. P. 8chenck . . . . . . . . . . . . . . . . . . . . . . . . . . 531,137 Atr brake governor, IJ.\ H. Haberkorn . . . . . . . . . . . . .  531.181 Air brakes, block system for automatically ope-rating, J. II. B'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  580,937 Air brakes. dog for actuating, .T . H. Fox . . . . . . . . .. . . 530,939 and without projecting portions to injure the fingcrs 
or tear the cloth1 and thPir construction is such that any 
brace or rib may be easily taken out and repaired. The 
umbrella joint combines strcngth, lightncss and dura� 
bility with handsome appearancc and capacity for a 
large number of bruces without making the joint large 
Dr the oraces weak. 

POCKET KXTB'E. -- John P. Nordlow, 
\Vorcestcr, 1\[as8. In the knife devisC'd by this invcntor 
thc blade is so hl>!:! in the handle that the blade may be 
quickly and easily opened and rigiuly held in open posi­
tion, no matter how long the bladc may be. The blade 
may be opcned from its heel or tang, and it may also 
be locked in upright position, or at right angles to the 
handle, so that it will not Iltoye backward or forward. 

POCKET KXIFE.-Carl C. Moritz and 
Stcphcn D. Greenwood, Salt Lake City, Utah. This 
knife costs but little more than an ordinary one, but it is 
so constructed that it may be easily separated into its 
parts, and the blades, partition plates, and springs readily 
removed and new parts substituted. The parts are so 
arranged that they may be firmly put together and the 
knife externally presents the usual appearance. 

HAIR C URLER. - Thomas C. Moore , 
Great Falls, :Montana. 'l'his implement has a tapered 
tubular body at ,vhose larger end is a radial fian.goe on 
which is loosely fitted a ring or collar to which is pivoted 
a clamp arm. When a lock of hair is wound c10sc to the 
head or face, and, on the last tolrn, the clamp does not 
come into due position to enable it to hold the lock 
tightly curlcd, it maylbe adjusted or revolved to enablc 
it to do so. 

HOOK AND EYE. - Joseph F. Schoeppl , 
Pittsburg, Pa. This Illvention provides a connecting de­
vice formed of a body portion with hook members ex­
tendcd from one side, wings projecting from the ends 
and an extension from the body bctween the wings. It 
is inexpensive, being stamped out of resilient sheet 
metal, is readily attached to the garment without "titch­
ing, does not fiap or bend outward from the fahric. and 
when once secured in the garment cannot be pulled out 
in ordinary use. 

HEAD REST FOR BEDSTEADS. - G eorge 
G. J. :Millar, Groveport, Ohio. This is an Improvement 
npon a formerly patented lIlvelltion of the same in­
ventor, providing for invalids a head rest which is read­
ily adjustable to any desired position without throw­
ing the body out of a straight line, and without mnch 
exertion of the attendant. The invention consists of 
a covered U·shape frame having a pivoted leg or brace, 
fastcned in place by a cord, the covering material being 
permanently secured to one side of the frame, and 
laced to the other side, whereby it may be always drawn 
tight. 

BEER DRAWIXG AND SAVING ApPAR­
ATuS.-William R. Dales, New York City. This appar­
atus comprises a vacuum tank and a beer discharge 
pipe connected by a two-way faucet to which a hood is 
applied, with means for controlling the discharge and 
inlet pipes. The improvement enables the froth to be 
sucked from thc top of a glass of beer as it is drawn, 
the froth being delivered into a separate receptacle from 
which, after it settles, it may be sold by measurc. 

HORSESHOE. - Erasmus Richardson, 
Esbon, Kansas. Thi'3 is a compound or doubJe shoe, 
one section being a light racing shoe permanently nailed 
on� over \vhich fits a recessed heavier section, tempora­
rily nailed in placc, and to be used only when training. 
The two sections are wholly disconnected from each 
other 'vhen off, and when the outer one is removed for 
racing the horse will haVe a practically new, Iight,!sharp­
edged shoe. 

CASKET HANDLE. -Lyman Eo Wood­
ard, Owosso, ,:Mich. The wall of the casket, accord­
ing to this invention, has a recesscd and perforated ear, 
in which is a washer, the ear and washer being se\..,J.red 
in place by a screw, and forming a base for attachable 
handles. The improvement, in use, affords strong, rich 
base piece for handles, either of the drop style or rigidly 
projected from the coffin. 

DESIGN FOR A ROPE CLAMP FRAME. 
--Per O. Olsson, :Marshall, :Minn. The edge contour of 
this frame presents a series of alternate convexities 
and concavities, the plate being essentially a plane sur­
face, disposed on which is a ridge-like figure. 

NOTE.-Copies of any of the above patents will be 
furni"hed by :Munn & Co., for 25 cents each. Please 
Bcnd name of the pateutee, titie of invention, and date 
of this paper. 

The Link Belt Man ufacturing Com­
pany, of Chicago, send out a very ornamental calendar for 
1895, in which a lcaf of a small pad is given to each 
wcek, the pad being attached to the face of a card in 
colors. 'J'his company furnish shafting, pulleys, gear­
ing, etc. , and labor-saving machinery for handling any 
material in bulk or package. 

SCIENTIF lC AMERICAN 
B U I L D I N O  E D I T I O N . 

DECEMBEB, 1 8 9 4 . -(No. 1 1 0.) 

TABLE OF COXTENTS. 
1.  Plate in colors, showing a residence at Bronxwood 

Park, �. Y. 'rwo perspective elevations and floor 
plans. Cost complete $3,500. A picturesque dc­
sign. Mr. Chas. N. Hoar, architect, New York 
City. 

2. Elegant plate in colors, showing a residence at Ches­
tcr Hill, Mt. Vernon, N. Y. Two perspective ele­
vations and floor plans. An attractive design in 
the Colonial style. Messrs. Rossiter & Wright, 
architects, New York City. 

. 

3. A cottage at :Mt. Vernon, N. Y., erccted at a cost of 
$4,500. Pcrspecti YC elevations and floor plans. 
:Mr. Walter F. Stickles, architect, :Mt. Vernon, 
N. Y. An attractive design. 

4. The handsome residcnce of W. K. Clarkson, Esq., 
Brooklyn, N. Y., erected at a cost of $15,000. Two 
pcrspective elevations and fioor plans. ')lessrs. J. 
C. Cady & Co., architects, Ncw York City. 

J.  Vendergrift. Pittsburg. Pa. 

arSend for new and complete catalog1le of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. If'ree on application. 

Air brakes, mechanism for uutomatical 1y actuat .. ing', J. H. }1'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 530,938 Air brakes, track device to automatically ope" rate, .J .  P. Clifton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,100 Alarm. See Burglar alarm. A lakal i, process of and apparatus for the produc" tion of canstic. C. T. J .  Vautin . . . . . . . . . . . . . .  " . . .  531.235 Apartment house, 1\'1. L. Ungrich . . . . . . . . . . . . . . . . . . . . [>31,141 Apples, pears, etc., machine for pulping, C. J .  Ollagnier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,058 
Ax polls. machine for makiull, E. Rogers . . . . . . . " . . .  531,221 Bait receptacle, W. B. Gilmore . . . . . . . . . . . . . . . . . . . . . . 531,112 Baling press. A. L. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,]63 Baling press, C. E. 'Vhitman . . . . . . . . . . . . . . . . . . . . . . . 531,240 Bal l .  See Rowl ing baH . BandagE'. :-;uspensory, J. ':reuscher. Jr . . . . . . . . . . . .  " "  531,202 Harrel makin,/.; macbine. Vale & Ohi . . . . . . . . . . . . . . . . 531,28.1 Bearing wlJeel, ball. H. F. Coates . . . . . . . . . . . . . . . . . . .  531,101 Belt, electric. B'uller aud Taylor. , . . . . . . . . . . . . . . . . . .  531,:09 Bench stop. J. Daily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.11,102 Bicycle brake, l .. itcbfield & Sanford . . . . . . . . . . . . . . . .  [):::1.050 Bicycle lubricator, C. O. Furbush , .J r . . . . . . . . . . . . . . .  5il1,176 Bicycle safeguard and support, T. L. Bissell . . . . . . 531,016 Bi::lder for music, magazines, etc., Boeing & Stork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,25f Bit. See Bridle bit. Expansion bit. Bleaching powder, apparatus. for making-, C. Kell-ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,9P6 Block signaling system, electric, A. J. \Vilson . . . . . 53],284 Board. See Sboot board. Bottle stopper and tiller, combined, !. Pomeroy . . . 531,133 

NalDes a n d  A dd .·e�s TImst accompany all letters, Bottle stoppers, machine for feeding crown, N. 
or no attention will be paid thereto. This is for our Muslar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 531,001 

HINTS TO CORRESPONDENT8. 

information alJd lIot for publication. Bowling ball, F. G. Dokkenwadel. . . . . . . . . . . . . . . . . . .  531,103 
Ref("re n{�e� to former articles or answers should I:g�: Z�B�.�a�g�.��.�: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,083 givc date of paper and page or nnmber of question. Bracket. See Dental bracket. 
I nq lI i ri c s  not answered in reasonable time should Brake. See Air brake. Bicycle bralte. Car brake. be repeated ; correspof:!dents will bear in mind that 'Vag-on brake. 

some ans,vers require not a little research, and, Bridge, truss. D. F. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,048 
though we endeavor to reply to all either by letter Bridle bit, �'. Swales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  531,230 
or in this dcpartment. each must take his turn. ��g6��rb����igb�:i:t�i . .  ���I.i.��� .. ::: .. : .......... .' .. .'::.':.' .. � �1:�� 

B n  }" e r s  wiRhing to pnrchase allY article not advertised Brooms, manufacturing. D. A. McDonel . . . . . . . . . . •  531,05,1) in our columns will be furnished with addresses of Brush handle, flue, E. P. Hunt. . . . . . . . . . . . . . . . . .  . 581.G39 houses manufacturing or carrying the same. Buckle, suspender, J. N. McGriff . . . . . . . . . . . . . . . . . . . .  530.960 
SllC('ial '" .· i t  te ll I nfo .·In a ti o n  on matters of Burglar alarm, detonating, J. W. Horn . . . . . . . . . . . .  530,947 

personal rather than general intercst cannot bc ��;�}:� a�G:�sYssi:t�in!· �I�gtti�e�foser· ·:ior: · ·A · 530,976 
expected without remuneration. Htromberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,975 

Sci e nti tie .l\' llu' .· i <·an S l i llplell1 e ll ts referred Burner . See Hydrocarbon burner. Lamp bur .. to may bc ]>ad at the officc. Price 10 cents each. nero 
Book .. referred to promptly supplied on receipt of Burning granular fuel, apparatus for, C. W. Clay-price. bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53],]60 
IUi n e ,·al .. sent for examination should be distinctly Button setting machine. A. J .  Sh ipley . . . . . . . . . . . . . 531.224 

marked or labeled. Cabinet, statIOnery, L. C. Beardsley . . . . . . . . . . . . . . . . 531,250 
5. A residence of moderate cost at Bronxwood Park, N. I Cab��1r���i.��" �.�:�c� ��� �.��.i.��: . �������� . .  �. 530,995 Y. Pcrspective elevation and floor plans. :Mr. A. k '  Camera. See Folding camera. 

F. Leicht, architect, New York City. A pleasing (6331) S. M. B. as s : Wh at 1S the pro- Qandle grasp, H. maseL . . . . . .. . . . . . . . . . . . . . . . . . . . . 531.028 

design. per size of steam ports and exhaust ports and bridges 8��%�a���."l'h�'ir. ����:ng. st:C.k,. J:.�: .�I.I�.��Y.�� �l:g� 
. between ports of cylinder 2� inches by 3 inches stroke, Car brake and power controller, electric, A. W. 

6. The r�sldcnce of W. D. Lov?, E.sq.: a.t Bronxwood % inch travel of valve, also the power of engine at 300 Car�I������u:to�at;e:·:H: 'JiJ: 'oisoii::::::::::::::::: : gn:iff Park, N. Y. T\\o pcrspcctIve ele.,atIOns and floor I revolutions per minute with 70 pounds steam pressure ? <:;ar const�uction. railway, C. A. Smith . . . . . . . . . . . .  5BO.969 

���;�. /��a� de!' ;
a
!��tea;c:��e;::' �:: r�:: Would .an os�iIIating engin? develop the same power,. of ��� �g��ll��J' �ia�k�c���: : : : : : : : : : : . : : : : : : : : : : : : . �H� g Q, same dlmcnslOns? What sIze boat would above engme Car door, R. l.  Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:11,110 

style. run? Give height of frame and length of pitman rod for �:� i:��:�: ��t�%fti����:e"t:,·j: 'i;: Van Ge·stei : : : :  �t:g�� 7. � Colonial residence at Flatbush, L. T., erected at a upright engine or above dimcnsion, propcr size of link Car fender, street, W. H. Bro�k . . . . . . . . . . . . . . . . . . . . . 531,25R 
cost of $7,500. Two perspective elevations and and length of eccentric rods and size of belt and fly- g�� ,:�;?�e�t,:";8'l�I�: :.ali�W;;,�n· . .. .. .

.
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.. .. .. .. .. .. .. .. .. .
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. � �i:i�3 
fioor plans. :Mr. John J. Petit, architect, Brook- wheel ; also would small boiler, 22 inches high, 12 8���;i��.;'f�li�1? ���n��a�iife Bs���i\�g: ·�,�: 530,919 

lyn, N. Y. inches diameter, fire box 10 inchcs high, 10 inches diame- Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,233 
8. A residence at Mt. Vernon, N. Y. rrwo perspective ter, flues 12 inches long, 2 inches uiamcter, upright . �:��. r������:� :�yiipfeena��f��e�a��1�� ����c. 

elevations and floor plans. A. pleasing design in generate enough steam to run above engine?  If not, J. Ryberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,277 
the Colonial stylc. :Mr. Chag. E. :Miller, architect, what size should I have ? A. Steam ports and bridgcs 8��,[m·:�:'li�'1��i��3:ev�f� .f�:: � .. ?: .�����::: : : �;�t 
New York City. may be y. inch wide, exhaust port % inch all 1 inch long Chair. See Rail cbair. Railway chair. 

9. A picturesque and well appointed residence at Belle The engine should develop an indicated % horse powe� 8�:t��t��gg:;;,;�: l i�10:iristiy· . .. .. . :::::::: .... . :.: :  �H�5 
Haven, Conn., rccently erecterl for E. C. Converse, a: % inch cut-off. An oscillating engine .of the same 8���;.gd:C·t �':;�1S�e8; 'cutter for: J: ii·. · O�wi"ke �i;� 
Esq. Pour perspective elevations and floor plans. SIze should develop the same po,vcr, but Its structural Cleaner. See Wheel cleaner. 

defect does not recommend it. rrhe power is suitable for Clipper atta�hment, hair, C. O. Bechstedt . . . . . . . . .  530,984 An excelleut design. :Mr. Bruce Price, architcct, a 14 foot sharp built boat of the row boat type. Con- ggi�e;\r��r��rf�,\'��"h��a�is�h��.���.��::::::. : : :  �gg�§ New York City. necting rod should be 8 inches long, center to center. Qlutcb, frlCtiOI,', <1 ; A. Barnes . . . . . . . . . . . . . . . . . . . . . . . .  531,014 
10. A Colonial cottage at Bayonne, N. J.,  recently erected other details can only be made from a detail drawing. 8gl;;e�glgi'n�' �;;.PS;A�ei-ing deyi'c';: C: F: Kraum'p �:l:.J for Joseph Thomas, Esq., at a cost complete $2,700. A 1)4 inch belt and 16 inch flywheel. The vertical boiler gg�'(i,��i���:r��;,tiIee'1P.I3'�·Hick;;::::::: .:::::::

. �U'�� Perspective elevation and floor plan. :Mr. A. C. should be 25 inches hi!!h, 15 inches diameter, with twenty Controller handle, H. �littelsdorf . . . . . . . . . . . . . . . . . . 531,052 Longyear, architect, New York City. 1)4 inch tubes for the above engine and speed, gg����; ;:;;,��61i���'J: F: GOOdWi;;:::::::::::::::::::. ��:�� 
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��n��:e;s�� (6332) 13. F. E. ask� : Wh at are th e ggiig� �r��,'i,'";,�on��r���n;;�ii· ·8hifier aii(i brake 531,193 

The late"t and best designs for houses.-Diamond metals and linitis uged III the chloride of silver battery ? co:�;;·: Jed�a;Jtl�tgititi: e'o�biiied', 'i.i: S: ·�iaiieii.: �ll\':� . A. The central negative electrodc is silver ; the dCPolar- 1 Coupling. t5ee Car coupling. Pipe coupling. cement plaster.-Preservmg -rnetulEl in roofs, C r 8 A St bl 531 071 
bridges, etc.-A perfect rOOfing material.-Stamped izer which surrounds it is silver chloride ; the positive C�i't� 19;'bedsteaJ'H, ;�ppo�t' ·for· 'caiiopy rocis iii ' 
metal ceilings, illustrated.-New "rood 8tains.- electrode ie zinc ; the excitant IS a solution of ammonium metallic, 'V. r.r. Mersereau . . . . . . . . . . . . . . . . . . . . . . .  530,953 

Woodwork vs. llame.-Ebonizing wood.-A stove chloride or salammoniac. You can refill them yourself, 8�Yri��t'or�i� ��raY�����.�· . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.252 

for heating water, illustrated. -Columbian Expo- if you wish to. Somctimes caustic potash is used as the ��m���g�: d\s�:i'lI�I!��'rii,dSO;;:::::::::::::::::::::: ��:§ll1l 
sition award for copper and brass goods.-An im- exciting substance. Cultivator standards, device for adjustlbly at .. 
proved band saw file, iIIustrated.-IIow to move (6333) Denver House asks : Given a Cyci�:;:J�I::'r:;r1.���'lf:rt�i �: .�·. �I.���.�: : : : : : : : : �g� 
large maples.-Value of coverings for steam pipes. perfect wheel made to revolve free on a perfect axle, will j'fa�lg:::���';;a�' .i;;r?��k· 'for' ·switch,;.: d: ' iii: Ed� 531,207 -Watering garden plants.-Earthquake effect on it return from its forward motion upon stopping ? A. wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,025 
brick buildings.-'l'he trouble New York builders On a horizontal axis the wheel will have a tendency to R���!l �;;:�:��\�id��,I�: A:·ii;oii.o�· ·:::::.5:ii,b93; �iL�I have.-Foothold on pavements.-Milwaukee water slightly turn back from the instant of stopping, to come Dental plates, forming, 1\1. P. Boyd . . . . . . . . . . . . . . . . . 5.11,092 
elevator, illustrated. to a.n equilibrium. The small difference in the size of B������', :!c�e��mbin'ed' 'foiciiiJ'g ' and ' revoiviiig: 531,249 

The Scientific American Architects and Builders the journal and its bearing allows the ,unal to roll up ' W. H. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 531,022 

Edition is issucd monthly. $2.50 a year. Single copics, the curve of the bearing box, when on coming to rest it R�6'���(���c�\v�'�a�s�!���·: . .. . : .
.
.
.
. : . : : :·. :: ·  . .. : ·::: �U�� 

25 cents. Forty large quarto pages, equal to about returns to a center bearing by gravity. which gives the Bgg�·o1ipee���\�gAde�i��a,��b�1:l;c·as � · : : : : : : : : : : : : : :  Z�:�� 
two hundred ordinary book pages ; forming, practi- '
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motion. This should not take place Bg��l'a1II��c���rl�fee��;i��e������'e�.e�or���; 531.150 

cally, a large and splendiiJ :MAGAZINE OF ARCHITEC- of electrotype or stereotype plate blocks, E. 
Tl"RE. richly adorned with elegant plates in colors and (6334) V. B. C. asks : 1. Is there any Dra�g��I���'�·inst�;i�eiii: o: ·F: ·Hi·li: : : : : · : : : : :::: �U�� 
with fine engravings, illustrating the most interesting reason why steam or water could not be nsed internally Drill. See Rock drill . 
examples of :Modern Architectural Construction and in a gasoline engine to cool the cylinder ? A. No reasons Drilling machine, F. W. Williams . . . . • . • . • • . . . . . . • • . 530.979 
allied subjects. beyond those based on practical points can bc givcn. It R��� E�neSii�e�riie 'j'; 'Harpe : : : : : : : : : : : : : : : : : : : :  ggi:m 

The Fullness, Richness, Cheapness, and Convenience scems neater and simpler to cool externally. 2. A pint Dye, subst.autive red. J. J. Brack . . . . . . . . . . . . . . . . . . .  531,149 

of this work have won for it the LARGEST CIRCULATION of gasoline will make how much volume of vapor at at- �r�:,:';;��i':��'f.-J.·:a
o
��

s
e'b

ne·;g : : : : : : : : : : : : : : : : : : : : :  �I:� 
of any Architectural Publication in the world. Sold by mo.pheric pressure ? A. Two and one-half to three �l�g��lg gg���;�eil·c��:;�!rlt;'. ��. �.I: : : : : ::::::::. �:ll8� 
all newsdealers. MUNN & CO., PUBLISHERS, cubic feet, depending on the composition of the gaso- ElectrJ� meter, 't'. Bruger . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

361 Broadway, ;N"ew YOl"k� line. �l:�:i�� �g�l�gHl� �:�l�:: �e:&F�;\:�: : : : . : : : : :  
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4 1 2  J t itutifit !utttitan. 
Elevator guard, N. 'Levison . . . . . . . . . . . . . . . . . . . . . . . . 531,198 i Pump, E. E. Frizell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,175 
Elevators. safety gl'ip  device for, H. R. Smith . . • .  530,971

1
' Pump, W. R. George . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . .• 531.111 

Engine. See Com(: Jund engine. Rotary engine. Pump, centrifugal. M. Wagner . .  o • • • • • • • • •  0 • • • • • • • •  531.074 
Steam engine. Vapor engine. Pump, double acting. F. J. Brown et aI . . . . . . . . . . . .  530,922 

���}��. �orJo����if�g ' ci�;t·ches or 'otb'er 'd:!�cZ::: 531,�� �:flkCh�i�ea��Sfl:'Yi.a��·Hig]ey . . . . . . . . . . . . . . . . . . . . .  531,2H3 
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Envelope opener. A. U. Blomgren . . . . . . . . . . .  530,920, 531.017 P.a' lway fro" and switch, F. Hardy . . . . . . . . . . . . . . . 531.030 
Excavating, ditching, OJ' dredging machIne, G. RaIlway gate. C. A. BaIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,087 

L. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.199 RaIlway rail, L. K. Devlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'1.�90 Expansion bit, R. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  530,923 Railway switching device, 'Yalton & Griffiths . . . . . 531,080 
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R!i'll ��.��.���: .'.' .' .' .'.':.'.' ::: : : :  �t:��3 ::�5rd�r�e §le�t 8a�:;·recorder. 

�:��!���:�W�b�A'f�l�Gt : : : : : :  : : : : : : : :  : : :  : : : : :  : : '. : �:5rA ::��I��ror. Ss�!'�T�J�rl�eiegUlator. 
Fence stay. wire, D. B. younce . . . . . . . . . . . . . . . . . . . . . .  530,981 Rein support. C. E. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.173 
��rb����i8 fua�er1'�?I

�o�i(ii�g· vegetabie: 'McCabe 'iL' 531.155 ����ld��ft�'H.·�.i&�r.sB: j·ones.' .' .' .'.'.' .' .'  . .  .' .':.'.'.' .' . : : : :  �u�n 
'1'hayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,958 Rolling mill, S. Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . .  531,042 
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.����.�� 530.946 

Firearms. shiftable firing pin and extractor for, Rotary engine, \V. G. Adams . . . . . . . . . . . . . . . . . . . . . . . .  530.H82 
Fir�r�s��h����ie ' no�e' 'on ' i1am�e'� ' arld' aute;: 530,967 �g��� ti-���. �.����t·ely. ·.·. ·.· . .. .. .. .. . .. .. .. .. .. . . . . .. .. .... :: �ti�3 

matic extractor for, O. S. Seymour . . . . . . . . . . . . .  530.968 Sales recorder, manual . A. C. Hough . . . . . . . . . . . . . . .  530,H�)3 
Fire escape, \Y. D. Rumsey . . . . . . . . . . . . . . . . . . . . . . . 531,001 Sandpaper cylInders. device for adjusting, J. L. Fire extmgnisher, automatic, E. \V. Storer . . . . . . . .  531.228 Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,21:1 Fire extingui�hers, sprinkler head for automatic, Sash mounting. swinging. Abbott & Greene . . . . . . .  531.244 G. E. HIbbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,120 "aw swage, C. A. Schoessel . . . . . . . . . . . . . . . . . . . . . . . . .  531.222 
Fire extinguishers, valve for automatic, G. E. SaWIng machine, log. A. L. Grinnell . . . . . . . . . . . . . . .  5:lO.fH2 Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . .  531,119 Sawing machine, portable. J . H. Langton . . . . . . . . . . 531,lB5 
Fish hooks, minnow holder for. fj'. Stapp . . . . . . . . . .  531.140 Scale. computIng, 'V. R. Stover . . . . . . . . . . . . . . . . . . . . .  5al,22D Fishing Line stnker. B lack & Cbapman . . . . . . . . . . . . .. 531,G90 Scale, weigh ing. J .  it. 'Vitzel . . . . . . . . . . . . . . . . . . . . . . .  530.980 
}I'loor. D. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,959 Scale, weu!hing and pnce. R. A. Daniels . . . . . . . . . . .  5aO,!1S0 
�'loor. fireproof. O. 'V. Norcross . . . . . . . . . . . . . . . . . . . . . 5,11,210 Schoo] s�at and desk, L. E. Kretzmeier . . . . . . . . . . . .  5;{0.U50 Flushing attachment, O'Connor & Graham . . . . . . . .  531.212 I :-3craper, earth . J. Maes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.')1,128 
Folding joint for bars or rods, A. Hofbeck . . . . . . . .  5:11,121 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.226 
Frame. See Eyeglass folding frame. Roving Seal, S. A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,174 

frame. Seat. See Car seat. School seat. 

�(lt)erfi$ement$. 
O ltIHN A R Y !tA T ES. 

I n �dde  I' a a e .  e a c h  i U M e l' t i o n  .. ..  " 5  centtil n. l i ne  
l I a c ii !' a u e .  tonch  i l l fOl C l' r i o ll - - - .. $ 1 . 0 0 a l i ne  

� For some classe-s oj Advertisements, Special ana 
Higher rates are requtred. 

The above are charges per agate line-about eie-ht words per line. 'l'his notice snows the width of tbe line. and. is set in agate type. 11�n/!raving8 may head adver­tisements at the same rate per agate line. by measure­'llent, as the letter press. Advertisements must be received at Publi f'at lOn Office as early as rr'hursda" morning to ap)Jear in the fol l owing- week's issue. -

Patent Foot Power Mach i  
C o m p l ete O utfits. 

Wood or )'Ietal workers without steam power can 8uccessfully compete with the large shops, by using our New I.. �\ B O H  �A \' J i\ « ;  lH a (' h i n e l" '.  latest and most improved for practical Shop Use. also for Industrial Schools. Home rr'raining. etc. Catalogue free. 
S e n ec a  F a l l s  M fg. C o .  

695 Water Street, Seneca Falls, N .  Y. ------
LAT H E S Shapers Planers, Drills, :Machine Shop � Outfits, Foot Lathes, '1'ools and Supplies. Catalogue Free. ::lF1BAS'I'IAN LATHE CO., 

120 CULVEH.T ST., CINCINNATI, O. 

PEC IALT I ES & N O V E LT I E S - PATENTED 
ARTICLES -SMALL OR F I N E.  MACH I N ERY. 

:Qew * Ilook$ 
Ael'io l  Navigation . Bv J. G. W. Fljnje Van Sal­verda. Translated from the Dutch by George E. Waring, Jr . •  with notes concern ing some recent developments In the art. 12mo. cloth. 209 pages. Illustrated. N. Y.,  18U4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 .2 .. 

Astronomy. Popular Astronomv. A Genera.l De­scription of the Heavens. By CanliHe FlammarlOn. rl'ranslated from the French with the aut hor's sanctIOn. By J .  El lard Gure. \Vith 3 p lates and 2S8 i l lustration s . �vo, c loth. 686 page •.  N. Y.,  1894 . . . . . . . . . . . . . . . . . . $4.aO 
Belt Driving. By George Halliday. 100 pal2'es. 49 illustrations. 189;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 . a O  

t..'llelnistry. \Yatts' Dictionary o f  Chemistry. New 
edltion revi�ed and entirely rewT1tten . By M M. Patti­son Muir and H. Forster Morley, a5�isted by eminent 
contributors. Vol. 4. with addenda. 8vo, haH ' leather. 
!12� pages. London, 1894 . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20.00 

COlllpressed Air. The Uses of Gompressed Air. ,Vith i l lustrations. By A. C. Rand. 138 pages. Ob long. 
1891 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .00 

Folding camera, G. D. )tIll burn . . . . . . . . . . . . . . . . . . . . . . 530,95.� I Screw blanks, machine for threading wood. '1'. B. 

J:!�urniture. R. B. Sigafoos . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,010 Seed ing machine, F. R. Packham . . . . . . . . . . . . . . . . .  5.')0.962 Coppersmltl1ing. Art of Coppersmithing. A Prac .. Gauge and square, combIned hinge, A. D. 1 Sewing machine. Emanuel & Spielmann . . . . . . . . . . .  530.986 tical 'l'reati�e on Working Sheet ('opper into all forms. 

� M A N U F"A C T U R E.  TO ORCE.R 
s t ll D  � ...... c;.ut OTTO KONIG SLOW 

• - fg,.1���49 MICHIGA N ST. CLE.'!.£LAIVO, O. Goodell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,114 Sewing machme. F. Oneill . . . . . . . . . . . . . . . . . . . . . . . . . .  531.059 By .John Fuller. Svo, c1oth. 327 pages, 475 illustrations. Gas
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.. .  �: 531,144 1  ���d��,$rn����M:L�������i�J: .�:.�������.���.'·. ��g8� I C E. BO AT S-TH E I R  C O N ST RU CT I O N N. Y., 1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 
Gas cut-off. automatic. Johnson & Fridlund . . . . . . . 531.123 \ Sbirt, J. Stecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :130.974 and :\1 anagement. "Tith working draw ings. detai ls , and ])ocks. Notes on Docks and Dock ConstructIOn. By 
Gas generator, J .  L. Hastings . . . . . . . . . . . . . . . . . . . . . . .  530.H-t4 ' Sboot board and squaring box, combined, rr\ directions In fu l l .  Four engraVi ngs, showmg mode o t C. Colson. 8vo, c loth. 426 pages. N. Y .• 1894 . . . . .  $1' .O O 
Gate. See Railway gate. Railway crossmg I Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,215 constructIOn. VIeWS 01 the two fastest ice-sal l ing bOll ts Uynamo. I-Iow to Build Dynamo E]ectric Machinery. 

gate. I Shutter, self-c>losing, 'V. 'V. Perkins . . . . . . . . . . . . .  531.211 nsed on the Hudson rIver In wmter. By II. A. Horsfal l . Emhracmg Theory. Designing and the Constrnction of Gate, J .  'V. Sbanbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.223 Signal. See Danger signal. \I .E. Contained 10  SCIENTIF I C' A l\J E IUCAN SUPPLE- Dynamos and Motors. By �dward r.rrevert. 'Vlth ap-Gear case. W. B Iddies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.2;')4 Silk. manufacturmg artificial. H. De Chardonnet. 531,158 'lENT. 1. rrhe same number al�o contains the rules and pendi('es on Field Magnet and Armature WindlD,I? Gear wheel connectIOn. safety. H. K. King . . . . . . . .  531,046 Slack adjulilter. H. HincKley . . . . . . . . . . . . . . . . . . . . . . . . . 531,034 regu lat IOns for the formation of i ce-boat cl ubs, the saIl- Management of Dynamos and Motors, and Useful GearIng, multipJe, F. C. i:tobinson . . . . . . . . . . . . . . . . . .  531,220 Sled propeller, W. m. Prindle . . . . . . . . . . . . . . . . . . . . . . . .  531,274 lDg and management of Ice-boats. PrIce 10 cents. 'rabIes of Wire Gauges. 33� pages. 178 Illustrations. Generator. See Gas generator. I Sleigh . H. P. J ensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.948 18fl4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.� n  
g�ovbe�:a�Of�ra���1��s�·f. ¥i.1�iS���.�:�.� : : : : : : : : : :  �l:�jj¥ ����3e�f F;:�i���eappariit�s· 'for' ·re(.(;r·ciing,· 'F': 531,188 VANDUZEN SJT EEATM PUMP Edison. The Life and Inventions of Thomas A]va 
Governor. steam engine, H. G. Smith . . . . . . . . . . . .  530,970 Bayerdoerfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.141 Edison. By W. K. L. Dickson and Antonia Dickson. 
Grinding mIll, H. B. Hebert . . . . . . . . . . . . . . . . . . . . . . . .. 530,945 Spirometer, F. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,247 T H E  BEST IN T H E  WORLD.  With Drawings and Photographs by W. K. J,. Dickson, 
Grooves. method of and implement for forming, 1 SprIng. See Pneumatic spring. Pumps Any Kind of Liquid. I 

R. F. Outcalt, L. Bahan and J. Ricalton . One vol., 
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J�;,�;��h::.;,��:::;d:i�:!h94�i1�1;·�;. Gun. magazine. W. H. Ostrander . . . . . . . . . . . . . . . . . . 531,132 Steam engine, A . . \1I1Ier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,267 --�O SIZES.-- tIOnA. 764 pages. 12mo. clotb. London, 18�1 . . . . .  $3.00 Hanule. See Brush handle. Controller bandle. Steam engine. H. NIelsen . . . . . . . . . . . . . . . . . . . . . . . . . . 5.)(),961 to 12000 Gal lons per Hour. El ctric I Rlnps and Electric I igl ti A 

ii����!�'J':L�C�:r��
ng

::::: '::::::::::::::::::::::.: n�:�g� . ����� iiii'��Il'm;�h � ����ar·(i. : : : : : : : : : : : · · ; : · · :  :�: ggHi� TCHoEst V$A7NtDOU$Z7E5Ne.&chT· I FATddCreOs� ����l� �f rd��;�IYn
e
:ti��ti��

ec
;Pb;!�'iri�i�r��I� 'il'; 

ii���1��e:,����zre�e.�·. �ro.
w� .. ..

.
. : 
..
.
. : 

.. .. .. : : 
..
.. : : : : : :  531:178 1 Stete�\;'t.es .. . .  p.r�

d�ci�� . 
locally 

. . .  �
n��a. ".

d: . . . .  : 531.197 ., J. A. Fleming. 8vo, cloth. 228 page •• 98 illustratIOns. 
Hat l ining machine, H. Charmbury . . . . . . . . . . . . . . . .  531,098 • �teel. reworking scrap, H. Harris . . . . . . . . . . . . . . . . . .  5.11,262 102 to 108 E.  Second St .. Cincinnati, O. London, 1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 
Hat pin. Congelton & Boyd . . . . . . . . . . . . . . . . . . . . . . . . .  500,921 Stock trougil, 'r. C. & H. \V . Harry . . . . . . . . . . . . . . .  531.184 Electric ltni lwnys. American Electric Street Rail-
Hay rake and loader, J. Martin . . . . . . . . . . . . . . . . . . . . . 531,205 Stone cutting tools, securlllg diamonds in. R. Mode l  & Exper l' m e ntal  Work .  
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e ways. '1'heir Construction and Equipment, WIth Notes 
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electric, 'Voodtolk & Wharton . . . . . . . . . . . . . . . . .  531.143 Straw conveyer, .lohnson & Hay . . . . . . . . . . . . . . . . . . . .  531.041 t..':-.\ lt U A 1H &: � () N ,  98 Jobn Street, NEW YORK. cloth. 200 pages. 200 i l lustrations. London and N. Y., 
Hitcbing device, A. G. Hamblin . . . . . . . . . . . . . . . . . . . .  530,992 Street sweeper, Walker & Boyce . . . . . . . . . . . . . . . . . .  531,079 189L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $a.OO 
Hook and eye ,  J.  H. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . .  530.933 Switch operating device. C. Diener . . . . . . . . . . . . . . .  531,166 D Y 0 SAVE MONEY 1 Electrician . How to Become a Successful Elec-
�g��:s��:��T{s. Jm�ch�:��6t::!��ng: :i: ·X.· C'oie: 531,015 I sWi�igd:;!�Wir. ���.����
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�: man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.161 Switch working mecbanism, J. & C. McGbee . . . . .  531.270 Prl" ntl" ng '. '1'ype setting easy. O'Conor Sloane. 189 pages. I!lust'd. Cloth. 189; $1 .00  HOEle brIdge and tower. Blake & Begiebing . . . . . . . .  531,091 Switches. safety shift o r  lock for split, G. L. \Var- Printed rules. FlyillR' Machines. Progress in If'lymg Machines. 

�g�::: O:1i.Altb��J�� �?���: . . . . . . . . . . . . . . . . . . .  531,0.12 I rl'a;;;"�� '  'See E�te�:ision' ta·bie.' · · · · · · · · · · · · · · · · · · · · · · · · 531.238 $.') Press for Cards, Cir- Stamp jorcatalogue By O. Chanute. 008 pages, 00 illustrations. 1894 . .  $�. ;j O  
Hydrocarbon burner, C .  E .  Cookerly . . . . . . . . . . . . . . .  531.289 Table. J .  Waddel1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,236 §�:H'p��er. '4e(.� for presses, type. paper. Furnaces. Practical Hmts on the Working and 
}!������l����rd!Vi��?Til� ·F·ischer·:::: . . :::::::. ·. ��:� 1 1::�k�i' t�����:el�a8�f���B: 0: ·Busb· . .. .. · ·. · . . ::. ·.·.·.:: : : ��l:�63 Ii.EL�EY &: CO. , ,nE ���·ri��:t�:;NN. �l�����c���a��e ��
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Jar cover, fruit. V. Biart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,253 Telegraph key. fin/!er board, E. E. Mullinix . . . . . . . .  530.937 � __ ________ � p1icable to Retort Settings in Gas Works. By MaUrIce Jeweler's press, C. M. & G. W. Adams . . . . . . . . . . . . . .  530,915 'l'elepbone speaking tube system, 1.\ C. Wales, Jr. 531.018 Grabam. 131 pages, 50 illustrations. 16mo. cloth. 
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T�?�����J��;: I :i::�eJ��o�����W�ll!.tkie�el�Jr�.���� : : : : : · : : : : : : : : : :  g�l:��t ]894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.2:) 

Kiln. \V. S. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531.242 I Terracotta and other fireproof con8tructions. J .  T�ntbjecf�l t�i�s w���l��6r�es���g�rt��r�a�o
a�sd��:: 

Knitting macbine. J. F. Pharo . . . . . . . . . . . . . . . . . . . . . .  531,062 I W. Rowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.134 I yti cal Operation s  which are required in Gas Works. By Kmtting needles. making. A. B. Dodge . . . . . . . . . . . .  531,023 Thermometer. J. T. Craw. . . . . . . . . . . .  . . . . . . . . . . . .  530.928 John HOrnby. 304 page�. 62 i llustrations, and a tabulated 
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hi�a�iw�y" cars: ' si,if{ai: ' c: 'ii: 531,219 1 �R�:�g��: �:�g1��.�����Vl���r!�n L: . �.��.���� ��}:5�g appendix. 12mo, cloth. 1894 . . . . . . . . . . . . . . . . . . . . . . . .  $2 . 3 0 
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I .. amp socket. incandes<?ent electrIC. C. H. Balsley 531.2bS 'l'obacco .dressing and feeding machine. J. E. By \V. H. SttJrms. A very valuable and exhaustIve , ers. By Bryan Donkin. 43t pages. 136 I l lustratIOns. 
Lamps, spark a.rrester for arc. E. ).l, Clark . . . . . . . . �1.159 Bucklm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.259

1 
pa per on the subject of timbering mmes to prevent 8vo. cloth. 1894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6. �0 

Lantern. veloC1pe�e. R. P .  GqrmU I�y . . . . . . . . . . . . . . .  531.180 �ongs, 'Y. Lott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.')1,126 caVlll�. \Vith W i l lustrationE<'. Contained in SC[F.N- H p a t  lUotol's. Theory and Construction of a Ra-Lathe for turnIng ellIptIcal forms, C. W. 'l rap. See Stean;t trap. � TIFIC A MEHI(,AN �UPPLEMENT, Nos. 973. 91'6, 9' 1' .  t iona I Heat Motor. By Rudolf Diesel. Translated from MacCord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,20� �reeJ protector. C. Goerscl? . . . . . . . . . . . . . . . . . . . . . . . . . ��1,113 1 !t1'� and !t 79. Price 10 cents each or 50 cents for the the German by Bryan non kin. With 11 figures in the 
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office and from all newsdealers. :r��f�:i�;Tt�;�;�����T 
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ees�·c�irf���f£g · m'eciian'isii-; 'for: 530.931 ��g���rs ;a������3 ���illioa�
t
s���. ���.���: . . . . . . .  531.063 Polyphase Currents and High Potential Ll�ht ing. By 

O. '\ler�entbaler . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  [,gI,266 rr·ruck. barrel .  C. A. Hutchinson . . . . . . . . . . . . . . . . . . . .  531.189 I rnil���l:s?3�iil�
i
�t'r�?���� �i���l��.

c
tl�94� .�.��$n4�O·� Liqu id purifying apparatus. J. '1'. Harris . . . . . . . . . . . b31.118 Truck, hand, D. Y. Grieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,9CJ1 LIquids. method of and apparatus for purifying. 'rruck. railway. McGuire & Hubbard, Jr . . . . . . . . . . .  531.208 Ii itchen Hoiler Vonnecrion. A SelectIOn of 

J. T. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531, 183 Trunk, K S. OJKeeffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.003 Practical Letters and Articles re l atmg to W ater Backf:ol 
Lock. See Hasp lock. Nut lock. 'l'russ, J. F. Stafford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,H73 and Range Boilers. Compiled from the "Metal Worker." 
Lock. F. E. ForQeU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.935 '1'ype, machine for cuttin" rubber, L. K. Scotford 531,0Ii9 8vo, cloth. 129 pages. Illustrated. N. Y., 1894 . . . .  $1 .00 
Lock, F. W. Scbultze .  . . .  . . . . . . . . . .  . . . . . .  . . . .  531.0C8 Typewnting machines, attacbment for rolls of NOW READY I Machinery. The Repair and Maintenance of Ma-Locomotive feed device, L. l�azerus . . . . . . . . . . . . . . 530.998 paper to. G. L. Crittenden . . . . . . . . . . . . . . . . . . . . . . .  1)30,929 I chmery. A Handbook of Practical Notes and Memo-LOC&fc;:t��.�it�gEI1��:�����C�.��.i.S.�. ��.r. ���.�� 530,956 ���;�'i5� �ig�' t:e�����a�ases' a'-nd' fluid's',' buffer; 53] .086 randa for Engineers and Machinery Users. By Thomas 
Loom slmttle tension device, I. A. Hall . . . . . . . . . . . .  531,029 A. Muel ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 031,05,') Fowl'teenth Editio n of �yo�I��� . .  �.�
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. . .  . . . . . . . .  531.129 �:�6����n�:e������f�'e�R:)'B�H:i'n ' : : : : : : : : : : :  ��f:W Mechanical Enginee1'iull, a 'I'extbook of. By 

Lubricator. If. E. Small . . . . .  . . . . . .  . . . . . . . .  . .  531.225 I VehICle body. �. l. Tennant . . . . . . . . . . . . . . . . . . . . . . .  5JO,977 E . 
t i S ·  

Wiltnd J Lineham. 8vo. cloth. 772 pages, 732 i l l ustra .. 
Magazine, dust proof single delivery cover glass. \� eloci pede, marine, W. Dryden . . . . . . . . . . . . . . . . . . . . . 531,104 X perl men a c lence tions. ]894 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $<l . �0 
Malfelj·o���eM: \Vatson· : : : : : : : : : : : : : : : ·. ·. ·. ·  . .  : : ·. : : ·. :
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J' t��tge!ti��: Mannre spreader, D. B. :;\-Ierrel1 . . . . . . . . . . . . . . . . . . .  531.206 Wagon, dumping, M. L. t;enderl ing . . . . . . . . . . . . . . . . . 531.138 and the Manufacture therefrom of Candles. Soaps. and Match box, suspendable, J .  M. Heimann . . . . . . .  531,185 Washing machine, Becwar & Shaw . . . . . . . . . . . . . . . . .  511,089 A G R EAT BOOK F O R  T H E  H O LI DAYS other products. By C. A. A lder Wright. 570 page�, 144 Matcb recentacle. F. D. Halsev . . . . . . . . . . . . . . . . . . . 531,015 Water beater or cooler, W. Morrison . . . . . . . . . . . . . . . 531,000 • i l lustrations. 8vo, clotb. 1894 . . . . . . . . . . . . . . . . . . . .  $7 .aO Measuring and registermg device. G. Krueger . . . .  5tn,041 \Vell boring apparatus. L. GIst . . . . . . . . . . . . . . . . . . . .  530.989 Ore and �tone III i ninll. A Textbook of. For the Metal wbeels. making wrougbt, A. A. Stevenson . .  ;}',)1.072 Wheel. to-;ee Ball hearing wheel. use of Mine Owners, Mine Manflgers. Prospectors. and Met�!�g:f��ct�U.I����.e . 
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�.' . :: 531 .169 �����t: �le-!:e��1:�B':iherriing " " ' : : . : : : .':::::::: : : �rl:i�f all intere�ted in Ore and Stone Mining. By Clement Le 

M Q EI t Wb I h I F J e d ' h 530 9CJO Neve Foster, D.Sc .. F.R.S. , Professor of Mming. ROYal 
Mrlt�rtestr�g. I�k�lfi��;�;om . . . . . . . . . . . . . . . . . . . . . . .  531,C!9 \Vinedinr���a61iil��th�e��1.T�.0\v�

I
�Ya�dweli: jr : : : :  51n:oRl Col l ege of Science. H. M. Inspector of M ines. \Vith 700 

Mil l .  See Grinding mIll. Rolling mdl. Wind- 1 Wllldml ll , S. K. Humpbrey . . . . . . . . . . . . . . . . . . . . . . . . . .  531.0�g iIlustratlOns. Lar"e Svo. 189; . .  . . . . . . . . . . . . . . . . . .  $10.00 
mil l .  \ 'VindmiU regulator, A. S. Clark . . . . . . . . . . . . . . . . . . . .  530

'
985 1 I'apel'. The Chemi Rtry of Paper Making, to�ether 
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ig:\ia·n���:tiri:el:k: ' C: 'F: ' E: 531,019 1 �����l:'.et§��rpi�e �i:��Ii.' · · · · · ·  . . . . . . . . . . . . . . . . . . .  531.209 t;����sru����p��� ��?n;ii;����!��

m
�;

r
i·. -:. U���b�g� 

Snowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,U'i2 , Wrench, A. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,279 A .  D. Little. 8vo. cloth. l ilustrated. N. Y . •  1894 . .  $a.OO 
Motor. See Car motor. Rotary motor. I Petrol eum. Its History. Origin, Occurrence. Pro-�lUSIC boxes. damper attachment for Swiss. W. ---

ductlOn, Physical and ChemICal Constitution. Techno-H. Hoscbl'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.�1,036 D E;Nl  C N R  log-v. Examination and Uses, together with the Occur-Musical instrument, automatic. \V. H. HO:-:lchke . .  531,037 I l: -' ..L  � • ren'ce and U8e8 of Natural Gas. Edited chiefly from the Nut. axle, E. :-J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . 531,245 i Carpet C F Gedney 23 878 23 879 German of Prof. Hans Hoefer and Dr. Alexander Veith, Nut lock, H. Dolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531'()21 Carpet: A'. M. Ro�e . .':: . .' : : .' .' : : :  : : : : : : : :  : : : :  : : :23:880: 2:l:R81 by William T. Brannt. auth0r of " A  Practical rr'reatise Nut lock. D. Rhoades . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 530,963 Coffee or teapot body. -:\-1. c.  ltoessle . . . . . . . . . . . . . . . . . 23,882 on Animal and Vegetable Fats and Oils." Il1ustrated by 
o
rd

��iri�'I������i�:��er� J�y�.
rG�1� tr

ae;;f��:.�� 5.11.151 Vehicle step, H. C. Mwan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,883 3 plates and 284 engravings. 736 pages. 8vo. 189t . . .  $7 .. a o  
Ore crusher, A. H. Schierbolz . . . . . . . .  . . . . . . . . . .  531.Of58 Jjl1oto�raphy. Wi1son's Cyclopedic Pbotography. 
Ore grinder and separator, J .  'V. MacDonald . . . . . .  53] ,127 A Complete Handbook of the Terms, Processes. Form-
Ores, process of and apparatus for desulphuriz- T RA n I� l\f A RK8. u lrn and Applmnces available in Photography. Ar· 

ingo, Pelatan & Clenci . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,004 2� 696 nllllled in cyclopedic form for ready reference. By Ed-
Org'an coupler. C. 'Vales . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.077 Ii�l�l �te�

na��li)(�l�r.�\Naa
d����c����Fn�'b��

a;lr;y.: 2�:6�m ward L. Wilson. One vol., Svo, cloth. 502 pages. 
$rU l l Y  

Packaging machine. J .  S. Voitek . . . . . . . . . . . . . . . . . . . .  531.073 llIood purifiers and tomcs. W. R. Kennard . . .  2:'.683, 25,684 il Iubtrated. N. Y. , lS9' - . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  .00 
Pall. See Rosin pad. Carpets, 'V. C. Gray . . . . . .  . . .  . . . . . .  . . .  25.677' to 25,679 Photoill etry. Indnstrial Photometry, SpeCia l ly Ap-
����er �V

ee
e
b����i��ndevice, .J. L. Cox . . . . . . . . . . . . . . .  531.162 l'lotbmg fqr me� and b,oys. rr\ W. Farnsworth . . . . .  25,6tl7 ¥��)� tbOe ����lt��

cb�����'Patre�stx;, J:.
l
,
aiss��t���I���� PartitIon for bul1dings, J .  F. Golding . . . . . . . . . . . . . . .  530.910 Coffee, IndIana Coffee ( om?any . .  -, : . . . . 25.6�2 leS80r of PhysICS In the Universit.y of Michigan. and Pavement, artificial stone, Fry & Fisber . . . . . . . . . . .  530.:)8H CottC!n gOOds. woven. Massachusett� Cotton Ml lls .  2g.6 ,6 M .  R. Patterson , B .A .  Fully Illustrated, 8vo. cloth Pen. ruhng. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531,124 I Dentlfnce. Allen-rOise Manufacturmg 9ompantY" 2<>,681 18'14 $4 00 Pencil and sharpener, combined lead, rr\ F. I Harvestmg machInery !or hay and gram. Wal .er ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 

Harri8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  [)31.031 A. Wood Harvester Company . . . . . . . .  ; . . . . .  . .  . .  25,698 R efuse Destructorlil, with Retmlts up to the PreR-
Pencil case, R. H. Rvan . . . . . . . . . . . . . . . . . . . . . 531,135. 531.]�l6 1 Hose nozzl�es. FJaton. Cole & Burnham Company . .  25.�?5 ent Time. Second find Revised Edi tion. A Handbook 
Photocbrollloscope fwd pbofochromoscooe cam- Iron! 1?ar, �badbolt & �oyd Iron Company . . . . . . . . . .  2p,fi.�7 10r MuniC ipal Officers. 'l'own Councilors. and other� in-

era, F. f·( Ives . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  531.040 i MedlCmal.t�bl�ts. Antikamnia ChemlCal Company 2tl_�R8 teres ted In Town SanitatlOn. By Cbarles Jones. With 
Photographic plate holder, Thornton & PICkard . .  5:31.012 \ P�rfumerIes, Chapman & Rodgers . . . . . . . . . . . . . . . . . . . 2g.689 a paper on the UtIlization of 'rown Refuse for Power 
Piano case. A. J. Newbv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.057 ' Pllls or. pellets. W. R. Ke�nard . : . . . . . . .  25,686, 20,687 RE V[8ED AND ENLARGED. Production. By Thomas Tomlinson. W ith numerous 
Pin. See Hat pin. - 1 Re�edles for nervous (hsease�. l,eshe E. Keel�y r, d iallram8. 8vo, cloth. London ,  1894 . . . . . . . . . . . . . . .  $2.00 
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Pipe wrench .  G .  P. 'Voelfe] (r) . .  . . . . . . . . . . . . . . . . . . .  11,45i) I . R. K�n.,.nard . . . . .  '. ' . .  ,. . .  . . . . . . . . . . . . . . . . . . . .  2;}.(j8J Engineers and �tudents of Engineering. By 'V. R. Bur-
Pipes, machine for making conductor. E. H. Shut wms�� and� ladles underwear, Holzman )'Ian- <) � .to . Just the thing for a holiday present for any man, ton, Assoc.lnst.C.E., Profes�or of Sanitary Engmeel'ing 

Fwkinger . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  531.170 I , nfacturuur �ompanr . . . . . , . . . . . . . . . . . . . . . .  ,.?.f��)I) woman.:oltudent, teacber. or anyone interested in s ence. in the Imperial Universitv. Tokio. Japan. etc. To which 
Plonter and fertillzer distributer, corn, J. \V. & �oap. \V.abasl� to-;?an & ( bemlcal Company . . . . . . . . . .  2�.t!.11 In the n�w matter contained in the last edition Will be . d d H The Effects of Earthquah:e� 01 

\V. C. Duryea. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  531.105 �,oap. tOilet. Ii .  G. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2;? fi!30 found the Scientific Use of the Phon')graph , the curious I� appen e �,paper on . " ( ,  I 

Plan Ger check row attachment, Harman & I l owel8. D. Ho�arth . . . .  : . . . . . . . . . . . . . . . . . . . . . .  *? n�() optical il lusion known as the Anorthoscope, together :ya�erwork�. By Prof. John M9lne• li . H..S . L(lr�98()O 
.Romans . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.11,111 �ouders'k:en 8, S��werlll �fotheIJ' . .  't' 'li" ' b' d '  .... ;).665 with other new and mterestlng Optical I l lusions, the I 2,)7 Il lustratIOns and H plates. . . . . .  . . . . . . . . . . . . . • 

Plow. G. Drovedal . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  531.167 00 �o!-, l�g J
m�1. lnes.&Clk er an rna c er ea s 25 f94 �11;g]�e�gcii:,
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Plow beams, weight for, J. A.. L. Gist . . . . . . . . . . . . . .  531,027 use Ill , .. . . . 1'; Imer .. on� . . . . . . . . . . . . .  , . . .  w ' ) ,.. 
Plow. rotary, N. H. Roberts . . . . . . . . . . . . . . . . . . . . . .  530.964 L Yarn�, .1. & J. Baldwlll . . . .  . . . . . . . .  . .  . . .  25,668 to 2;).6 ,5 §����tit's �fc�����iC�rb1s���i��, �r�c1rr�aaTb��8,Fr��� F E E  E. 
Pneumatic �pring. A. C. -:\lather . . . . . . . . . . . . . . . . . . . .  {)',)O.m19 ---� -----�---- -

er, Electrical Rocker, Electric Chimes, How to Color Pneumatic tool. D. Drawbaugh . .  : . . . . . . . . . . . . . : . . . . .  530,93! I .\ l) l' i l l t (' «1 C O In" of tJle spemficatIOn and drawing of Lantern Slides. Study of the Stars. and a great deal of Po�ketbook and. head rest, combmect, F. DenIO . . .  531.1�tl I any patent in the foregoing list. or any patent in print th h b ·11 f · t t . 
Pohshed rod adJuster, F. M. Kennedy . . . . . . . . . . . . . . 531,264
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INDUSTRIAL PUBLISHERS, BOOKSELLERS & lliPORTERS 

8 1 0  \Va l n u t  St.,  P h i l adel phia, P a . ,  U. S. A .  

lOr Our New aud Revised Catalogue o f  Practical and 
����\���l����th� �t�i�' ���e:l�� ����i\��g�a���sc�� ence applied to the Arts, sent free and fr�e of p�sta�e to any one in any part of the world who WIll furnIsh hIS address. 
Por the Pictorial and Literary Presentation 

the Events of the Day 

Harper's 
• ,'--1;. . �  Weekly 

TAKES T H E  LEAD. 
In addition t o  its many other attractions, iIIus= 
trated records of the ach ievements in 

�. S C I E N C E  AND  A RT .� 
form a notable feature. During . 894 there have 
been capital articles on such topics as : 

Chicago Drainage Canal. 
Recent Excavations at Dashur, Egypt. 
Gold Mines of Colorado. 
N eed of a National Health Board. 
Electrical Industries. 
Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in  the direction of HARPER'S WEEKLY , 
and , with almost boundless resources , it will con::::J 
tinue to treat every scientific event of public in= 
terest comprehensively and at the shortest notice. 

NEW YORK CITY. 

crhe L eading Religious and L iterary 

Weekly Newspaper of 

the World. 

The past record of THE INDEPENDENT is an 
earnest of what it will be in the future. 

It maintains a higb standard from year to year, and 
furnishes a newspaper unsurpassed in the variety, 
qualIty. and quantity of the literature it offers in the representative character of its contributors, and in 
the breadth, ability, and vigor of its editorial discus­
sions. 

During the past year THE INDEPENDENT has 
printed 1050 columns of reading matter, equivalent in 
octavo volumes to Bancroft's complete " History of 
the United States " twice over, with three volumes to 
spare. 

It has printed during the same time over 200 original I 
poems, from the pens of the lea.jng American, English : 
and Canadian poets. I It makes a specialty of short stories for old and ' 
young-bright, readable ones of unexceptionable tone 
and literary merit. 

It gives a complete religious history of the times in addition to fnll reports of all important religious 
assemblages at home and abr .. )ad. It pJints fresh letters 
from all mission fields throughout the world. 

£here is no weekly newspaper printed in the English 
�nguage so instructive, so necessary, and useful to 

aU classes and conditions of society as THE INDE­
t'ENDENT. 

It makes its terms of subscription so favorable that 
few people have any excuse for not reading it habit­
ually. 

Terms of Subscription : 

One Month $0 25 
Three Months 0 75 
Four Months - 1 00 Six Months - 1 50 
Nine Months - 2 25 

� t itu t i f i t  �mttitau. 
$24. An 8 Li9ht,l6Ci'�i;'t��d�c���r ���:�oi

�
Stu dy E lectric ity at Home r ELECTRICITV and Motors of larger capaci-ty and gain the confldence of by our correspondence me�hod! with FR.E� ApP A RA,TUS. l\1echanics, Steam Engineering, Mecha�ical the publi c, we place on the Terms low. Cat. free. SClentrflc MachInIst, Clevel d, O. Dra"Ying, . Architect�re, �. R. , and Bl;'J4ge market a hIgh grade machine :b:ngl�eermg. Plumbmg, Heatlllg, Mmmg, t 'n 'ng all the special fea V N I H LL L NTERN Enghsh Branches. Send tor free circular. r�r:� 10f larger machine8� ENETIA RON A A • stating subject wish to study or your trade. 

Durable. efficient, compound Correspond ence School of Industrial wound, self-oiling, finely fin- Sciences. ISVRANTON. l"A. ished. t' l a t i u u;  U y n R m o s. all ,izes. " Opalescent 
pr Send for circular No. 22. .soft Hued R O T H  &; E C K .  Radiance." 32 Market St" Chicag-o. Ill. 

A RT ESIAN W E LLS - B Y  PRU !<'. E. 
G. Smith .  A paper on artesian wel ls as a source of water supply. E88ential geological con d i l i olls .of arte­sian wel l s .  Some chemical features of artesIan well supply. Contained i n  SCIENTI FIC A M F. H I C A N  SUl.'­
PLKMENT. No. 94:3. Price 10 cents. '1'0 be had at thIS office and from all newsdea lers. 

O I L W E L L S U P P LV CO.  
Manufacturers of everything needed for 

A RT E S I A N  W E LLS 
for either Gas, Oil, Water, or Mineral 'rests, Boilers, Engines, Pipp, Cordage, Drilling Tools, etc. i I I , Ui'd (" I l f ( 1 I0I)Ht'.  IJ1 I C f  hsrs, 

Itwi discoun t SfUf'rS Oil  rrq l lesr .  
Pitllburg, OIl City and Bradford, Fa. 

Also, 32 Cortlandt St., �ew York. 

TURBINE W A T E R  W H F E LS .  
Send for Pamphlet. JAMES LEFFEl • •  \, CO., 

�pringfield. Ohio. U. 8. A. 

The Only Right Wa, 
to play whist 'U'Uhout the 
element Of chance i8 with the 

C H I CACO 
Dup l icate Whist Boxes. 

They are n o  larger than ordinary card cases -at-a built on the simplest pIinc1ples-durable and very handsome-not at all like the other unwieldy and com. ��g;;�� ��l�%���d�I�Yi��
t �i�2S�$;eSE��r��;I����fi: 

Sample l>ox with eards In, 25e. 
Circular and complete price list Hen t free. 

.\.. H. lVOODlV ARD, 862 (:axton Bldg., CHlCAG& 

M ATCH $ M ACHINE RY. 
Latest improved. Complete plants furnished. JOS. C. DON�ELI, Y, 1209 Buttonwood Street, Philadelphia, Pa. 

MESSRS. MUNN & Co , Solicitors of Patents. have had nearly fifty year�' contmuOUB experience. Any one may quickly ascertain, free, whether an invention probably is patentable by writing to Munn & Co. Communication� strictly confiden­tial. A handbook of patents and how to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive special notice in the ScientifiC A mer­
ican. 'l'bis splendid weekiy paper, elegantly illustrated, haR the largest Circulation of any scientific work. t3 a year. Specimen copies free. Address MUNN & CO., New York, 361 Broadway. 

SAN ITARY SOAP VASE 

ANY I D EA I S  W O RTHLESS �g:e\sc�ir,;,��� you a model or mannjacture. Write. rrerms very reason­able. L. R. HITCHCOCK, Watertown, Conn. 
"ECLIPSE" GRAVER , D.RILL & TOOL SHARPENER 

For holding tools of every deSCription, f o r  sharpening. 
A dj ustable ( 0  any angle. Most practica1, economical and indis­pensable tool for the purpose. '1'ools last longer, retaining ac­curate cutting edges at all times. Price !!" 1 . 7  .) . 
� Send .tor 'ill ustrated circulal'. 

1<;. I,' . BO W;U A :S  &; CO . .  ZO to 36 Chestnut St., Lancaster, 
wi:ch���8er�� ���J���r��s' Tools and Supp lies, 

x. P - P. 
Express prepaid tct 

any express office in 
the United States. 

Mar. Designs. 
O u r  Bookl et 

Yenetian Iron 

Remit bY 650 
Draft or 
M o n e y � O r d e r  • 
We al so sel l  the 
Tool s and M ate­
rial s to make this 
work yourself. ' 

for a Stamp. 
A, F. WEED & CO. t 06_8 L'BE RTY aT. N EW YORK, 

I CE 
M A C H I N E!". e orliss E n g i n es. Brf'wers' 
and H o t t l e r  .. ' lU a c h i n t·1·Y . THE VILTER 

___ :::.M:::.E:..'G::.:.. CO., �99 Clinton Street, Milwaukee, Wis. 

Suits $2.18. 
�������AJs�p:!E�e�IA�L�T�Y. Send to�day 
fOr l<'REg mammoth catalog. Address 
O X FO R D  M FC . C O . ,C1othlng Dept. T.85 
344 Wabash Ave. , C h icago, I l l. 

METAL and WOOD TOOLS WOR�R'" 
FOOT P WER"sUROLL SA,,", !IOR'I'ISERS, 
CJ���ltE:RF80.���E��;, MACHINERY. We carry i n  Stock all the 
L E A  D I N  C L':�hl�:;;er 

llIt:E VERY LOW PRICES r 
Send 4: cents for large llIus. Catalog. 

T H E  W I L K I N S O N  CO. , 
83 Randolph St. , Ch icago 

VOL :\ E Y  W .  MASON & CO • .  
FRICTION PULLEYS .  CLUTCHES,  ana ELEVATORS 

PR O V I U E / WE. R. I .  

H A T C H  C H ICKEN"; by iSTEA1U. MODEL EX()EL8IOR incubator. Simpl.e, Perfect and Self-Regulating.' Thousands in suc· 
ccs"fui use. Send 60. for 111lls. Cat, Circulars free. 
GF.O. H. STAHL. 1 14 to 122 S. 6th St.. Quincy.llI. 

MAXI M'S F LY I N G MAC H l N E.-FULL description of t i l e  remarkable apparatus which Mr. Maxim recently p ro pel led through the a ir  with marked success. Wi th  12 i l Iu8tration�. Contained in SClfl:X­
T I FIC A ;\f E I{ l C' A N  SUPPLF, M JiiNT, No. 9 ' 6 .  Price 10  cents. To be had at th is office and from til l  newsdea1ers. 

The llI ost  U !Oi e fu l  '1' 0 0 1  in any 8hop is the 

R I V E T T  L A T H E 
MADE BY 

FANEU ll  WATCH TOOL CO. 
R H I G I ITON, 

M A � S. ,  c. 8. A. write 

P, R I N T  I N  G sgt�I�:,;:�rs 
������;XT���IS, 0 U T F' I T 

GO LD I N G  &. CO . , BOSTO N , M ASS. 

on't Kill Yourself 
I"MOKING. Use the 

R M LESS S M O K E R  C U R E  NO S M O K E  I N  TH E M O U T H .  It retains all the flavor ftnd enjoy-of Hmoking a cigar without the Can  be used for cigarette and . makes it absolutely 

CHICAGO , I LL. ----
AGENTS WANTED �Ye��lI���e������:s c��� plan. 'J'hree hundred per cent. profit. RICHARDSON 
& CO., 82 Reade Street, New York. 

W i mshurst Mach ines  
!s ,  1 6  a n d  6 0  I,ill"ht D y ­

nalllO Casting�,  Simple and other SCI ENTIFIC AMERIf' AN :Motor Castings. 
EN GI N E  C A S'l'I NG8, 

TEI,E I'HO N ES, 
Send stamp for catalogue. 

PALMER BROS., Mianns. Gonn 

If so, we can supply you. All sizes 1II 0 11 1 1 1 ... d and 11 1 1 1 1 1 0 1 1 1 1 ' 1, . 1 .  always kept in stOCk. R�member, we make a specialtyof selecting stones for all spe_ cial purposes. W" Ask jor catalogue. 

'J' h e  C L E V E L A N U  iSTO l'i E  1 ' 0 .  
2 d  Floor. Wilshire. Cleveland, O. 

V E LOCITY O J<'  ICE B O A T S .  A CUL-l ection of interesting letters to the editor of the S C [ E :\"  .. 
'l' I F I C'  A M E HH'AN on the question of the speed of ICe boatH, dernor,st rati ng how Hnd why i t  i� that these craft sail faster t han the wind wh i..;h propels them. I l l ustrated with 10 expl anatory d iagrams. COlltai npd i n  �CnJ N" T I F I C  
A M E H l C' A X  S [J PPLEl\fE.'J'l'. No, 2 1 4. Price 10 cents. 
'1'0 be had at this offi ce and from all new�dealers. 

A Valuable 11001{ 

One Year 3 00 REC I n  Clubs o f  Five o r  more, each - 2 00  E l V E R ' S  SALE .  �tr 6Ftt!': �fl��: ��c'i)��� 
, toB �tult�h�n�a�rth�bn;J Send for free circular you are skeptical. 

Specimen copies free. :�� ;!'it��n�.oetc�niilSu)d:�ZU�:l��S �i��1la��o��,o������� 
" TRIAL TRIP," One Month , Twenty",five Cents. I ��a�e;���t rsli��tB�J�I�)�t�� ��, ��� ���T�t��fHau���l: 

THE INDEPENDENT, 
130 Fulton Street, 

P. o. Box 2787. NEW YORK. 

��� T Y PE W H E E L S .  MODELS i.. E X P E R I M ENTA L WORK. SMALL MACHINERY 

NOVELTIES 8r. ETC. HEW 'l'DRK &TENCIL 'NQRKS 100 NA.SSAU S! N,Y. 

14 KARAT pCL���. 
(:UT 'l'HlS OUT and st.nd i t to 

with your name and aedress 
and we will send you this beautiful 
gold finished wstch by express for 
examination. You e.zamine it at 
the t!�press office, and if you think 
it 8 bargain pay our sample price $2.75, and it  is yours. It is magni. 

ficentl�' engraved and f'qual In 
appf'aranrf> to a gf>nninf' Solid 
Gold " ntth. A Ull arantee for 5 
.\"ears and beautiful gold pl ate 
chain and charm sent free wilh 
every watch, write to-day,thiR may 
not appear a�aln; mention whether 
von want gents' or ladies' size. 
T H E  N A T I O N A L  M F C .  

& I M P O R T I N C  C O  . .  
834 Dearborn St., Chicago, m. 

__ Mention the SOlJ:NTIFIC AUEBIOAN. 

story brick building fully equipped for the manufacture of tinner's machines and tools, machinery for working sheet metal. presses, dies, etc. The factory is now in 
gR���}��ry �rvde:ll l���e�:t�Ylc\iA��r��YwJEt,aR�� ceiver, Cor. Hudson and Seventh �t8., BUfi"alo. N. Y. 

BA R N ES '  
New Friction D isk  Dril l . 

FO R L IGHT W O R K. 
/las these Great A duantageit: 

The speed can be instantly chang-ed from 0 to 1600 
without stopping or shifting belts. Power applied 
can he graduated to drive, with equal safety, the 
smallest or largest drills within its range-a won. 
d,..rful econr>my in time and greRt saving in drill 
brea.kage. Send for catalog-ue. 

W. F. & l NO. BAR N ES CO.,  
1 !!99 Ruby St.,  Rockford, Ill.  

M on ELS  l�)�il���!J:.R��� Jfro�)PI�����rll "o.': LOCISVIJ�LE ELECTRI CAL WORKS, LOUISVIJJ��E. Ky. 
� HIGH GRADE ONLY. Warranted. Contract­

�-' ors desiring a trustworthy Jack Screw. ad­. .  - dress RUMSEY & CO., Ltd., Seneca Falls. N. Y. 

The Ba i l ey  Automatic B icycle B rake 00 is as  quick in  aetion as thought it­self. So unobtrusive. the ridpr would never know he had it were it not for the in�tant and efi'ective aid -" it gives him when wanted. B AITJEY 
M�·G. CO .• 207 S. CaIlal St •• CUICAGO. 

R Y E R S O N  D. C A T E S ,  B. 1.\!05. 108 L a  Salle  St. , Chicago. 

LECTURERS ! �e1�1�lo�j.��i,������' for ] , nl ltel'u 8 I i d '· fii4 . From original subject, 7b centB each j from own negative, 40 cents each. 1 2 , 5 0 0  Ke('eilltS. 7 0 S  Pa ges.. Price $5.  

DE-·A· FNESS & HEAD--NOlSES CURED I Thi�:�;����� ����' !�taiI�a���;;;��n�O���'ira�;on of 
by INVISIRLE Tubular Cushions. Have helped the most useful Receipt� and Replies given in tbe N�tes 
more to good 

H EARing than all other devices and Queries of correspondents as publ ished in the !-oci-
eyes. F. )1:!!��l;

d
�Il���h���S_B'way, N�Y �eifO�:�f:�o�::F�R E� �rt � �('a{�;I��,i��'�\� �;:�ir����t���t:JJrtr;��.s ; together 

$25 to $50 f:A;e��l!: ;:':::';:;":"::":1:.::;':; Ladle� or Gentlemen. u!ling or IfOIling 
'�Old U.eliuble l'lo.ter." OJ/ly 
practical way to replate rusty aud ,a ,...,.,�r"'�"1 worn kniv{"s. forks, spoons, f'tr ; 
quickly !lone by dipping in melted 
metal. No expp.rience, poliSlhing 
or machinery. Thick plate at one 
operation; lasts  5 to 10  years; fine 
finish when taken from the piatpr. 
Every family bas plati n g  to do. 
Plater sells rpadily. Profits large. W. P. Jlarrison & Co •• Columbus.Oo 

nt]l(tjT a B A R C A I N-or W I S 'f  to sell 
I LANTERNS WANTED mlcOH\�W 

iiAR BACH &CO. 809Fi lbertSt. Phila.Pa. 
/�1\ 0 AND FINE GR�Y IRON ALSO ST EEL  

, ALL�LE: CASTINGS FROM SPECIAL £RNS 
O F lNETINNING JAP=" PAT�T S f iN ISH ING . A.NN 1I\iG TlioMP\ L£HIGH AVE & AMERICAN.:.! PHILA � _ 

(h' (']' 'r u f' l ,' p  'I' h oll !"' a n d  selected Receipts are here collected ; nearly every branch of the useful arts being rpprf�s,:,nted. It is  by far the most comprehensive volume of the kind ever placed before the public. 
The work may be regarded as the product of the stud­ies and practical experience of the ablest chemists and workeri'< in all parts of the world j the informati(Jll given being of the u ighest value. arranged and condensed in cyncise form convenient for ready use. 
Almost every inquiry that can be thought of. relating to formula> used 1 1 i  tlH� various manufacturing indus­tries, wi'll here be foUnrl answered. 
Instruction� for working many di1lerent processes in the arts are �!lven. 
rl'hose who ure engaged in any branch of induEtry prolml)ly will find in t.hi s  hook much that is of practical value in their respective �a11 ings. 
Those who are in Rearch of independent business or employment, relating to the home manufacture of 8am� pJe articles, will find in it hundreds of most excellent suggestions. lr Smd for Desc?-ipf ire Circular. 

MUNN & CO., Publishers, 
SCIEN T I F I C  A 1UERICAN OFFICE, 

361 Broadway, New YOI'k. 

© 1894 SCIENTIFIC AMERICAN, INC



J t iC ll t i f tc �llttr it "\ ll. 
C�,�? ]�I����III�,!(�,�L SEAMLESS TUBING 

Used for Bicycles, Locomot ives, Yneht, Fire, and Marine Boilers and all Mecbanical 
purposes where light.ness and great �trellgth are desired. ' 

J Il � i d (' P a � t' .  pad. j ll �el·ti o n  . .. 7 5  c e n t �  a l i n e  
Hach. P a � e .  eaeh  i l l !"i e l" l i o n .  - .. $1 .00 a l i n e  

'l' H E  � H E L n Y l"'J' hE t .  'l' L BE (' 0 . ,  ll o x  I :) ,  l" lIE L D Y ,  O U ] O . 

tr For some classes oj Adl'ed isemcnts, Special and B U Y  Higher ratet; are n:qu i red. 
fl'he at ove are charges per agate line - about eight 

wor\..�s per ,ine. 'l'his notice shows the width of the line, T E L E P H and IH set III agate type. Engravings f!1ay head adver- 0 N E S tl sements at the saIlle rate per agate lme. by measure� 
����ve�S �r

e
pi;�ri�itf��SSOffi��

dri�r��ii�e��SrJ��:!d�; I 'l� h a � It l' t: :,;-o f!iI-n o t r" ' du ·al. t hi II gl'i," The difier-
morning to appear in tbe following week's issue. I �����:{t��S��r

l��i��on���., ga��1�1
1�ib�)�-�uL;

11�!�[1���t
U
�u1�1� � ----- Our guarantee aJld instrumentH are 1 � ( " f1 1 1  ( � ( ' ( ' I ) .  I 

BlY.JOHIS' 
7Aselafaa 

STEAM PACKIN G 

WES'l'EIL'! 'l'EI,:BJPH()N�J CO"lS'l'Ht:C'l' l O "I  CU.,  
44.0 j).Ionadnock Bl ock, CUICAGO. 

Largest ]!lan'lIjad H r er." of '1't.le}Jh()Hl'� t i l  t ilt' L"nlted S t a t c". 

B R I �T O L ' �  Record ing  Instruments. 
Pressure Gau�es, Vacuum Gauges. Volt­

metprs, Ampel'ernc((�r8, \VattmeterR, and 
-:J.1hermometer:-, make continuous records 
Day ana 1\Tiuhf. Will pay f(Jr thcIDHclveH. 
Every instrument. funy guaranteed and 
sent. on 30 days' t.dal. a:w= Send JOI' CircH­
lars all(L Spec imen ( 'hart. 

The Bristol COffijlany, Waterbury, Conn, 

STA R R ETT'S I M P R OVE D B E '4i LS (loiler Coverings, l\lillboard, Roofing 
Building Felt, Liquid Paints, Etc. ' 

DESCRIPTIVE PRICE LIST AI"D SAMPLES SENT FREE, � ,,����� ''''''''''''';-':�-��� -�-�1 Blade and stock �]otted th�o�gh 
H. W. JOHNS MfG. CO •• 87 Maiden Lane. N . Y. 

- � - - �- ! and through, thus admlttmg 

GATES R O C K  .. O R E  B R E A K E R  
l{'HS��+��--��--- 1 . 1  t�����1�:::�1�s�i�s��?Jl; 

g, ( (lta.. --:: - � -� - " Let mto a rabbet flush with the 
C '1 t 200 t h lnoue d �  ,� I i ' " surface of stock wlJich will lie 

I C E - H O U S I;� AN D C OLl) IW O l \f . -BY 
R G. Hatfield. 'Vith directiolls for constrnction. Four 
engravings. Contained in SC]ENTU'IC AThJ .b:UJCAN SUp­
PJ,EMENT, No . . ") B .  Price 10 cents. To lJe had at this 
office and from aU newsdealers. 

-----------------

K D O A K S  $6.00 
to $100.00. ·apaCI y np 0 ODS per our. Free. ' , flat on work. Matle in three 

Has produced more balJast, road sizes, (j inch, $1.25, 9 inch , �1.5!), 12 inch, �1.75. The lightest and most practical cameras for hand 
�f�ail'l:i��

r
�:e

e
r� ��ti���:

han La S. STAR R ETT, w.��.u���'13.
e
AY1\ldL�;fAS1�: or tripod use, An illustrated manual, free with 

Builders of high "rade �Iining _ every Kodak, tells how to develop and print the 
Macl1inery, King-Darragh ('oncen� S C IENTIFIC AM ERICAK 8 l'PPLE- pl

ctu
r
es. 

trator, COI�nersvi lle Blowers. �IEN'l'. Any desired back number of th" HCl ENTI>'I C Eastman Kodak Company, 
� �eHa jOt f'atalogues. A)JERI('A:N SUPP],EME:NT can be lJaLl at this office for 

G A T T, S  I K O N  'VO K K S, 1 0  cents. Also to be had of newsdealers iE a l l  parts of l! Send for Ii Rochester, 

50 C So . C l i n ton St . ,  Chicag o . I tbe country. ;:Catalouge.�  N. Y.  
136 C Liberty St., N. Y. 237 C Franklin St . ,  Boston, �Iass. I ---------------------�-----------------------! 

At I Prl' CO Bicyc
l
es, ''latches. GUl'S, l1up:gies, II rrnt'S�, I 

_ �+>wing 'l achilH:",.(?rg�ms. Pi:mos. �a te!',,!,ools I 
4 ti�l;�r:fe�l���

r
����Bs�nA�El��.�t�h;c����iii: 

---- I 
'l' H E  M otor  of 1 9th Century 

E'....--..� Can be used any placc, to do an u 
'lCOl'k, flnd lJY (Ol !J one. No Boil­
er ! No Fire ! No �team ! No 
A::-lhes ! No Gauges ! �() ]-<;ngl­
neer ! A perfeetly  8afe :.\lotor 
for all places and purposes. ( 'ust 
of operation abo llt O;/(', t(',d an 
hOl£f to each iwlic(rted 7wl'se pow-

��===",'.:c====:s
e
l' h�l��t;\�C(�

l
���sE���·i 1�21���S E�����,�:iTY����:�.TY· P. O. Box 148. �t t· l·l i l lg'. I l l .  

T H E  MOST POPULAR SCI ENTIFIC PAPER IN THE WORLD. 

L-'r E S TA B L I S H E D  1 845.  

E M E R Y • �ili��r a�Yf
e
�;in({!��1,ldfl��)pn��: 

Quick process alld lal'gf! stock, \Vhen in a hurry, 
buy of 'I' U �; 'J'A N 1 'J' t<: C I I . ,  N",V YOHK CITY. 

UI:NClNNA'l'I. and STltOU])SBUHG, PA . 

Towers, Tanks and Tubs 
PA'l' E N '1' �EV'I'IUNAL 

ALL IRON TOWERS. 
PLA IN 

ALL WOOD TOWERS 
ELEVATED TAN KS 

for Automatic Fire Sprinkler Plants. 

l,ouisianll ReI] Cn)ress Tanks 
R S p ecial ty .  

W. E. CALDWELL CO. 
2 1 9  E. M a i n  "'treet, 

LOUISVIl,LE, K Y . ,  U .  S. A .  
----

TH E  L I N K  • B E LT U: O M P A N I E S ,  
PHILAD ELPHIA. NEW YORK. CHICAGO. 

Originators of the best practice ill the use •. � of Linl\: ·Belting of stulluard d('�igll
S. J!!i '� 

E ,,: a l 't  Lil l }i .. ll t· l t i u g  on regular sizes). 
� ll l·() eI{ f� t 'Y h f · f ' I � . Rope 'l'ransmissions 

Fibre - Grnph ite Self - Lubri- -�-- ' 
cant Journal Bearings. " 

�H a c h i n f-' ry  for elevating and 
conveying any materiaL 

P h i l a d e h )h i a  add ress , � O�O Il u ll t ing Park A v. 

D E A F N E S S 
a n d  I1 EA U  N O I � E S  relieved by using 
'Y i l !oOo ll ' �  ( � O I l l I l l O I l  ��II!ole Ea1' l}]' U II I M  
!'lew ::;cionti!ic invention, entirely cti1f€l'ent 1�1 cOll�truc;.l�m from all other devices. As .. SJst the (teaf whell all other devices fail and where wedieul skill uas given llo l'elici' They arc safe, comfortable, alld invisible: have no wire or string attachment. \\ rite for pampll let. �r� ,'.} " I l t inn t h is paper. 

WILSOX K\H ] \ In;�I MFG: CO., 
I�OUISVILLE, Ky. 

'GENTS WANTED FoR, FINE TOOLS IN EV£RYSHOP 
Ii CAT�t6Tci��R (l.H.BESLY & CO: 

Circulat i o n  Larger than a l l  Pa pers of its Class Combi ned.  are often lwnrly l'Ulth!l! lJy utling a grind­
O n ly $3.00 a Yea.', i n c l u di n g  Pmolt age to United Sl a tes,  C a n ada, alltl lUexieo, $4.00 a Y enl', �t

o
��i�8

o
�r(�1!�;�}:�(�\Lt�;'�;]��r��:?�f g�i�� 

i n c l u d i n g  Postage to n i l  ("oun t 1 'i c �  ill t h e  I"o�tal IJ llioll .  suitahle tor grinding any tool. 
'AND AGENCY. CHICAGO, I LL.U.S.A.-

DOUBLE SPEED INDICATOR 
applied to shaft revolving either 
right or left. Accurate and relia­

able. Has �plit cap for 
__ pointed centers. � SentZ 

jor cil'c'ulal' ana P1'U'(,8. 
Churoh & Sleight, III Fulton St. New Y rrk, 

Parson 's  Horo logical  I nstitute .  

S'clwol for ruatcbIl1aker� 
ENGRAVERS AN D J EW ELERS. 

� Sena for Catalogue ana References. 
PARSON ' S  H OROLOG ICAL I N STITUTE. 

302 Bra d l ey A v e l l u e ,  PEORI A ,  II, I "  

"OTTO" 
GAS AND GASOLI�E 

E N C I N ES. 
% to 100 II .  p. Can 
be used in cities or 

in country indepen­
dent of gas works 
or gas machines. 

No B o i l et', 
OVER N o  Danger, 
30.000 SOLD. No Engineer. 
Otto Gas E n g i n e  Works, Incorporated, Ph i lade lph ia  

:i � --"�·""·---·-----·----�·------------·--··-"-·�I 
The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company o w n s  Letters­
Patent No. 463 , 5 69,  granted 
to Emile Berliner ]'I; o v em­
ber q ,  1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and controls Letters- Patent 
N o. 47-+, 2 3 1 ,  granted to 
Thomas A. Edison May 3 ,  
1 89 2 ,  for a Speaking Tele­
graph, which P atents cover 
fundamental in ventions a n d  
embrace all  forms o f  m i c ro­
phone transmitters and of 
carbon telephones. 

I 

;. 
} 

___ ---_---�_�.,_� __ J 

. rllhis unrivaled weekly periodical, now in its fi ft i t· t  It 
ypa 1', continues to maintain its high reputation for 
exceHence, and enjoys the large�t cireulation ever at­
tained by any scientific publicati on. JlJvery llUlnuer 
contaim� sixteen large pages, beautifully printed, ele­
gantl y illustrated ; it pre8ents in p( qmlar style a de­
scriptive record of the most novel, illtere�ting and iIIl­
})ortant advances in all the principal departments of 
�cience and the Useful Al't�, embraeing Biology, Geo­
l ogy, llineralogy, Natural History. Geography, Arehm­
ology, Astronomy, Chemistry, Elpetl' ieity, Ligla, H('at, 
Jlechanical Engineering', �t(�am altd Raih"'ay Engineer­
ing, �Iining, Ship Building, l'farine Engineering, rhu to­
grupny, Tm>Jlnolog.y, M::wnfaeturing Influstrief4. �.ani­
tary Eng"ineering, Agricuitlll'e, Horticulture, Domestic 
Economy, Biography, "lledieine, etc. A vast amount of 
fresh and valuable information pertaining to these and 
allied subjects is  given, the whole profusely illustrated 
with engravings. 

iT )la !1 '/('( .'i( / Jd Ii!! (l o u r  ( 'a t a Tof}lIe 
It abounds with fresh and interesting subjects for dis- lhillell l(' i I I  a i  t't' 'jjOU  80J J / (' i J lfo J'lII lltill'li ? ' 

eus�io�l, thought or experiment. It �end:s tq i,mprove I GU . ..\ F rr O N  �rl� O S .�  () O �H P "\ N Y, 

g��{�1�;����nt�1���I��1��8 t�n�y�!�l�
x
(�I���fUr��;���ti��� I No. 80 River Street, GUAFTON, OHIO. 
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telli;:ence in every community where its circulates. Pipe Threading and 

Each issue contains a full list of inventions for which 
patents have been granted by the United States each 
week, givin/Z the name of the inventor. '1'he Notes ann 
Queries department, with its full an"'we-rs to various 
questions in lnechanics anu general scicnce, will alone 
repay the reader for a full year's t:museription. 

The most important Engineering lYorks, l\-Iechanism:s 
and Manufactures, at home and abroad. are represented 
and described in THE SCIENTIFIC A3-Il; H,ICAN. 

rrHE �CIEXTn'l(' A)n;Hl('A� shoulu have a place in 
�����·,

y
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e
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r
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Presidenb, Officials, )Ierchants, Farmers, 'l'eachers, Edi­
tors. l,awyers, PlIYSlcians, Clergymen -People in every 
\'ralk awl profession in life, win .(j�rjve satisfaction and 
benefit from a regular reading of THE SCIE�Tn'IC 
A::cnERrCA�. 

As an in:structor for the young it is of peculiar advan­
tage. Try it .-Subscribe for yourself-it will bring you 
valuable i deas j suhsuribe for yuur sons-it will make 
them manly and self-rpliant ; subscribe for your work­
men-it. will please and assist their labor ; subscribe for 
your friend:s-it will be likely to give them a practical 
lift in life. 

O n e  e o p y  of THE SCIEXTlIHC A1\IEUICAN and one 
copy of 'rUB Scn�)JTIInc AMERICA N SUPPT;K!UENT (see 
prospectu� below) wBl be sent for one year, postage pre­
paid, to any subscriber in the United State�. Canada, or 
:Mexico, on receipt of "even dol lal' � by the publishers. 

SC I E N T I F I C  A M E R I CA N  SU P P L E M E N T. 
Pu b l i shed Weekly. $5.00 a Year, i nc lud i n g  Postage. 

plete history of the progress of the times in the Sci­
ences, Arts, and Mechallieal Engineering. This paper 
contains no advertisements. A catalogue of subjects 
published in r:!'II E S(TK�TlJ:flC A.l'"l b; H Il'AN SUPPLl!:JHEST 
is furnished on applicat.ion. This is found of great ser-
:���i
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ence or mechanism. 

Cutting - Off Machines. 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas. and Steam Fitte"'s' 

'I'onIs, 1-1 i HgE'O Pi t,l ·  :':iEeH, Pipe Cut­
t P1'8. � h}('k� a n d  U f f'!ol  universally 
acknoWb,dp;t/l 1 . ; 1  lJ'� '!'HE H:ES'l'. 

�> Sen ti ) 0 )' ('a t a l()(lUf.  
A ILU ", T U O :\, (;  lU J<'G. (' 0 .  

B r i dgepol't,  (� o l l n .  

'l' H E  M ODERN I C E YACHT. - BY 
Geo. \Y . Pol lc A new and valuable paper, containmg 
ful l ,  practical diref'tions and speCifications for the con­
struetion of the fastest and best kinds of Ice Yacht s of 
the latest, most approved forms. I l lUstrated With en­
j!ravinlls drawn to sca le. showing the form, posit ion, 
ann arrangement of a l l  the parts. Contained in SCI EN­
TIl<' IC  AMERICAN SlT P P L El'II E�T, No. 624. Price 10 
cents. r:!'o be had at this oftice and of all newsdealers. 

STEVENS 
F I N E  A DJ U l"TING & 'l'RAN SFER 

��!:r- O UTS I D E  CALI PE R ,  N o .  1 00 .  
Postpaid. by mail, a s  follows : 

6 inches . . . .  $1.50 1 10 inches . . . . $2.00 
8 .. . . . 1.75 12 " . . . .  2.25 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gau/:!;es. and It'inc �Iaehinist�' 'rools. ar luusrrate{[ catalogue ift'/! to aU. 

J. STEVESS ARMS AND TOOL CO. 
P. O. Box 280, Chicopee Falls, }Iass. 

T H E  B O STON MOTOR AND  BATT ERY 
O n l y  � 1  lU otol' N o "n'  �Ua(h·. 

This i s  a (listi n et paper from rI1 H l!J  �CIENTIHC 
A3IEHICAN, but it lS uniform in size wit.h it, every num­
ber containing 16 octavo pages. r11H.b: Scn�NTU'lC 
A}fEUIC"A� SUPPL.K}lE�'l' embraces a very wide range 
of cOlltE:nt.s, covering the most recent and valuable 
contributions in �cienee, "!\Iechanics, Architecture, and 
Engineering, from every part of the 'world. Every 
number contains several illustrations, conE.hrtjng in part 
of important engineering works. in progrt:'8s or eomplet­
ed, both at. home and aUr(lad. It pres('nt� t he  most 
recent. papers by eminent writers in every devartmcnt 
of science. and every numbpr contains information use­
ful to engineers in every department of illuustry, civil, 
mechanical, electrical, etc. 

l"I'it't'-�5 a year, in adVa?"'c2 : or one copy of 'I'HB An Outfit of )10tor and Buttery combined. 
SCIE�TTFIl' AME!UCAN ( see vrospectus above) and one Perfect working model: adjustable brush-

'l' .. all s]atjOll� from French. German and 0ther for­
eign journals, accompanied with tllllf\i rat. i()n� of Grand 
Engineering 'Vorks j also of �)lval and '\ie(-hanieal con­
structions of magnitude, }lrojected, progre�sing, and 
completed, at home and in, all e()nlltl'i e� abroad, 

copy of TIn: Sl'n;

�

�'fIF1C Al\IBHICAN SepPI,R:\IR�T l)( lth I cs for cha!lging speed j comnound for 
mailed for one year for $7, payment in allvance tu the battery ; �l lly express. A 4--in. A l lf -
publisllers. tnUWJn Pa Jl .  wllieh moto�' l'uns at hi�h 

:Slleeu, postpaid for 52c. l1ixtra box of 
Tu l"u l'f ' ign �ub!Olcribf·rl'i .-Unaer the t'acilities of compound, 25c. Patented Nov. 15, 18iJ2. the Postal Union, rrHE SCI:EN'l'I1!' t C  A)'lERIC.-\N is now Boston .Medical CoU, and "Jupiter" 

RelIt hy l'o�t direct from New York. with regularity, to "c"-",�,�_",c�cC'�.,, . ,." "" jOl' circuTar. Dis('oullt to ([ealas. 
�tl:�;.

r
\��i\���l (��i7);tie��

i
tt6

n
t.l�!���: 1:����r��

a
B:�1u�;� 

17 Batterymarch St" Boston. 
Germany, Itu��ia, and all.ot.her European �ta,tes ; Japan, 

'I' h e  mo�l i m p o 1 ' t  a l i t  \Hl )H' I '!oO  rear! at Scientifie ('011- Brazil, and all �tates of Central and South America. 
ventions by the he�t awl most profouwl _ thinkeJ's, will Terms, when sent to foreign cou! ltrie�, Canada and 
he found'in rrHE SCIENTIFl(] A;\fEHTC"A� ;:-::' TTPPLW\I K�rl'. I :\Iexico excepted, $4, gold, for SCIENT 1 FIC AMERICAN, 
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THE SCIENTIFIC AMERICAN BUILDING EDITION. 
Publ ished M o nth ly .  $2,50 a Year. S ing le  Cop ies ,  25 Cents. 

r.rbis 1 S  a Special Edition of rllllE Scn;�Tn'IC A)-I I:G I I T- ' MallY other �uhjects, including Sewerage. Piping, 
('AN,  b�ued Ulunth ly - U11 the firt"t day of the mOllth. J..Iig"hting, \Varllling, Ventilating, Decorating, Laying Out 
}!Jach number uontains thirty-two }Jages, forming, of G J()wld:-;, etc., are i Llustrate(l. An extensive COlll­
practically, a large and splendid JI  a�a zi u p  uf pendiulIl of Manufacturers' announcements is also 
.A l'e h i t l· e l ll l·(' . riehly aClorneu with I ' l l  ( 1 1 1 I l t  }1/ l I t , s i ii given, ill which the lllo�t reliable :tnd approved build.ing 
((J/o /'.'i and with tille engravings ; il lustrating the mOf"t Mate-rials. Guods, Machine:s, 'l'ools, and Appliances are 
interesting examples of modern Architectural ('onstruc- dcseribed and iUllstrated, with addresses of the 
tion and allied subjects. makers, etc. 

A speeial feature is the presentation ill pach number 
of a val'i(�ty of the latest and best plans for private 
residences, city and country, induding t hose of very 
moderate CO:;jf, as well as the more expensivp. DI'awing� 
in per�pective and in color are given, tog'etbel' with 
Floor Plans, Costs, etc. 

r:!'he funne�s, rich:iless, rheapness, and convenience of 
t.his work have 'VOH for it the L a  1 '!!f '�t ( ' i l'("ulatioll  
of a:qy Al'chitec" liral pulJl i oation in the world. 

B U ll u d  Y o h1 1l 1 e �  of the whole work, from beginning 
in 1�8(j to el()�e of 18\14. may HOW be ohtained at this 

No otller building paper contains so many new arell i - offiee, (?r from Bookt'lellers and �ewsdealers. Price, 
teet ural plans regularly presented as the "Hc n; :\ T l  �'H' hound l,n paper, $2.OJ per volume. 'I'wo volumes pel' 
A}JBHlCA�. rl'hollsands of dwcllings and other tmi ld- I 

year. } or warded to any address. 
in�s have been erected on the variou::,"> plalls we have I . . . 
issued during the pa�t few years. I Inchnilng aU the separate dtagrams and engraVIngs of 

('on:-;trnct,ion dt:'tai ls , eaf;h vulume presents not far from 
Arell itect::;, Builders, and Owners will find this worl{ i onE' thouHa.lld i l lustl'ation..o:. 'I'he reading matter covers 

val uable in furnishing fresh and u:o;eful �mg�,!"e�tlon8. I a lal'J£c val'lety of u�eful and excellent f'ubject�, inter­
All who contemplate building or impro\Ting hOl1J(��, or I esting t.n every one, :\0 architect, builder, contractor, 
erecting structures of any kind, have before them in I ellginper, or householder can afforu to be without this 
t.his work an almost ('wll(','IR ",ail'S 0/ till) / U / f'st uHll bl',,,t I splendid work. It is full of u�ef1l1 information. and its 
e.rII ))/  jJrr-,;;: from which to make selections, thus :savillg il lu:o;trations have a permanent value for suggestion and 
time and money. reference. It never grows old or useless. 

JtrThf> I"a'fp ,", t  ,"val' to remit is by Postal Order, Draft or Postal Note. Money carefully placed inside of 
envelopes, securely sealed and correctly addressed, seldom goes astray, but it is at tue sender's risk. Addl'ess all 
letters and make all orders, drafts, etc . •  payable to 

MUNN & CO. , Publishers , 361  Broadway , N E W  YORK. 

MAK U FAC TU R E  OF SM OKELESS 
PoWdul'.-By Oscar G uttmann, F.1.C. An interest ing 
�Ulllmary of the mo�t  striking pecnl iarities of th is  rap­
Idly increasing industry. Cont ained in SCIE1\TTI}'IC 
A l\I"ERI CA� SlTPPLKMEX'l" Nos. 972 and 97' 3 .  Price 
10 ('ent S (',lOll.  1'0 be had at this uffice and from all 
ll ew�Llealel's� 

D u r a b l e-Eas i l y  A p p l i e d .  
'11iJis rooting h <  manufactured 

from natural 'l'rinio.arl a::,phalt 
materials. and ,yi l l  nut dry UlJ 
and hceomc brittle under ex­
po,..;ure to the weather as coal­
tar roofings do. �1jF �end jor ire£' .'i(t1l1�}lle of roof 12 11N1/f:; (lul, 

'with ci1'cular and 'l!tice Ust to 
W ..\ H R E "  C H E I I I V A (, 

& M F G .  CO •• 
S.:) F u l t o n  � t " l' e t ,  

l'\ e w  Y U l'h:, V .  � . A .  

The Electric Candle 
i s  the cheapest and most reliaule arc light for projec.­
tion_ It will run In both the direct and alternating 
current, and will fit almost any lantern. 

lIT Sena f()l' illustmted cirwla,.. 

QUEEN & 00., PHILADELPHIA, PA. �r.\ �ADJUSTt\.BLE WlLDERS ilJ 1 I NCANDESCtNT LAM P S . j tf, !rC.wHITE· eO. WO RCEST E R . '  [ •• � .".. SEND fOR C I RCULARS . MAS 5 .  

PRINTING INK.S. 
The SCIENT]FH' AM ERICA N  is print.ed with (,HA�, 

"�:K "�G .TOHNHON �\ CO,'H INK. Ten t n  aud IJombard 
St�., Ph l l alie l phia, and 47 R( lSe SI " opp. IJuane, l"ew York: 
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