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$ citufifit �mtritau. [OCTOBER 22, 1881. 
AMERICAN ART IN TOOLS. for its own sake," they mny succeed in teaching our artisans 

The SCIENTIFIC AMERICAN has had frequent occasion to to make pretty imitations of ant.iques and such l ike, but 
commend the artistic construction of American tools and nothing better. At the worst they may do much to turn 
machines, and has unsparingly condemned the lofty disd ai n lour workml'n from" the c�rrect prin ciple and righ t path of 
with which the self-constituted artists-in reality mere pic- labor and progress. " The art which has sprung up in our 

. ture makers and copyists for the most part-have looked machine shops from sincerity of purpose and a practical 
down upon everything mechanical as of necessity i n artistic. sense of economy and fitness, looking first to utili ty and 
The great truth that genuine art effects have alway" and in then to beauty, i s  the art which the n e w  schools should en­
all countries resulted from work in :vhich the art clement courage and cultivate. 
has been held subordin ate to utility, has been too l argely 4 •• , .. 
overlooked in the art schools ; and while the would-be A TEA CULTIVATOR WANTED. 

artists have accomplished little and added less to the world's 'fh e  manager of a large tea farm in India appeals, through 
stock of artistic forms and ideas, the despised artisans have the ScmNTIFIC AMERICAN, to American in ventors for what 
developed-in t h e  one field in w hich their work has not been we may call a spading machine, to be used in the cultivation 
misguided by conventionally artistic designers-results of tea plants; the machine to be worked either by Imllock 
which command the admiration even of artists and art I or steam power. 
critics. This simpl y because their chief aim has been to The tea bushes on the estate in our correspondent's care 
make n ot" artist ic" machi nes Hn d tools, but such as saould are mostly planted four feet by four feet apart, in plots 
be best adapted to perform the work requ ired of them, with eighty plants broad by four hundred and twenty pl ants l ong ; 
the least outlay of material and working force, not disre- a fe w acres are planted four feet by five feet and ·ave feet by 
gardirjg shapeliness and harmony of proportion. five feet, in field s of t he same length and breadth. Many 

Un,'xpected confirmation of the correctness of our posi- tea gardens, however, are planted five feet by five feet. The 
tion, heterodox as it may have sp,emed, appears in a commu- tea bush grows from threc to four feet high; it occupies 
nication from Florence, Italy, to the Ne w York Times. The ahout a square foot of ground at bottom, and at top spreads 
writer, .Mr . •  T. J. Jarves, has been studying some ill ustrated so that the lines of bushes almost (sometimes quite) touch 
trade circulars which American merchants have sent to that eaell other. The nearest approach in America to a tea field, 
market. As an art critic he finds in them new ideas regard- our correspol)dent thinks, is a plot of gooseberry bush es, 
ing American art. which somewhat resemble the tea bushes, minus the thorns. 

After review i ng rather caustically and at considerable In gen eral aspec t an ord i nary cotton field might be compared, 
lengt h the failure of American artists and architects to do we imagine, to  a tea field ; and possibly a machine suited for 
much Illore than to copy in a fragmen tary and inartist ic the cultivation of  the one might be readily adapted for use 
w ay the styles, designs, and decorative ideas of other races in the other. 
and ages, with no central creative principle as a guide, Mr. 'The India tea fields are dug by hand from twelve to 
Jarves says: fifteen inches deep, the upper surface, grass, etc. , being 

"The tinrst art yet developed in ADlerica, one in which turned over and buried and the subsoil brought up to the 
my countrymen excel all other peoples, is in a direction top. A day's work for a cooly is to dig one line across a 
which they themselves have never recognized or suspected. field, or 1 , 280 square feet. The ordinary plow will not 
They have perfected it in its department simply because answer for this work, as it leaves one side of the bushes 
they have been governed by sound principles j oined to a uncultivated and cuts the roots of the b ushes on the other. 
keen consciousness of l ines and forms, wed ding sharpest The horse hoe or cultivator has been tried, but it does n ot 
practical use to completest beauty of its kind by uncon- cut deep en ough, it does not tnrn the soil over, and it injures 
scious pursnit of perfection-in a very limited direction, it the outer stpms of the bushes. 

(Illustrated articles are marked with an asterisk.) is true, but one w hich forms the starting point for all others, What is required is a machine w orking a blade or blades 
Air, weight of . ... . ... . . . . . . . . ... . . . 266 Locktnl< rail cars In Enl<land. . 261 h ighest art inclusive. I refer to our tools-the axes, hatchets, set at right angles to the han dle, with an up and down Americdn art in tools . . . . . . . • . . . .  256 Manuf of oil weI] ftttings* .... 255, 264 d d . d d American industries· . . ... '" .255, 264 Marco l�olo, statue of, In Venice �58 1 spa es, shovel3, hammers, an other metal w eapons, by motIOn.  an so operate !IS to t .urn the soil over. It must 
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but made hideous by abortive attempts to make them beau- Hopetown Estate, Dehra Doon, British India. 
tifu!. These-the w()rk of profession al desig ners-tell, he • , • •.. 
says, "a story of defective !Esthetic training, and what de- I The Work of'tbe Patent OJll ce. 

formity is sure to result from attempts at ornamentat ion The Oomm issioner of Patents has forwarded to the Secre-
before the tastc is sufficiently trained to distinguish artistic tary of the Interior his report. of the operations of the Patent 
truth from falsehood. If the makers of these things would Office for the past fiscal year, and his est imate of the amount 
simply try to perfect them, keeping their objective aims necessary during the next fiscal year. The number of origi-
8trictly in view ,  following the example of the tool makers- nal patents issued during the first n i n e  mon ths  of the pres­
and I can include in some degree makers of w ooden ware- ent year was 13, 084, an increaRe of 2,261 o ver Inst yeat·. The 
they would produce far more arti stic work i n  tbe end than receipts of the offiee for the  same period were $65,447 in 
they are now doing with all their eagerness to recommend excess of those for the correspondbg nine montbs of 1880. 
their wares by labored, overdone decoration. Theirs is the The report recommends a conRiderable increase in t he exam­
slang of ornament, as u ngrammatical and false as pigeon ining corps and the clerical force of the office, and the fol­
Chinese or backw oods speech, and tenfold more unnatural. lowing appropriations: $50,000 to carry out the abridgme nt 
We cannot make any substan t ial . progress in industrial art of patents and the pUblication of 10, 000 volumes of the  
unt i l  th is whoie haphazard system of decoration is thrown same ; $15, 000 for reproducing burned and exhausted dmw­
away, and we begin anew at tae right end, i. e. learn the ings ; $10,000 for photo-lithographing drawings; and $9,000 
si mple alphabet of art before trying to make eloquent to complete the Official Gazette fo.r the prelle-nt yaur. 
speeches in its language. Years ago, when the material in- 4 •••• 
terests of the nation, and its heart, also, went oceanward in Amcrlcan Society of'Mlc roscoplsts. 

seeking to build the fastest ships, our builde l's, foll owing At the fourth ann ual meeting oJ this society, hel d at 
the h ints of nature and keeping their own ai ms steadily in Oolumbus, Ohio, August 9, 10, and 11, 1881. the following 
view, succeeded in producing the most. beautiful vess els officers were elected for the ensuing year, 'namely: Presi­
possible ; perfections of marine architecture, complete works dent-Ill'. George E. Blackh am, Dunkirk, N. Y.; Vice­
of art, the l ike of which the world seems destined never Presidents-Dr. Lester Curtis, Ohicago. Ill . ,  an(i Dr. Thad. 
again to w itness. This was the result of kn owing what S. Up De Graff. El mira, N. Y.; Secretary, far three years­
they wan ted, and, perseveringly studying means to ends, per· Prof. D. S. Kellicott, 119 Fourteen th street, Buffalo, N. Y.; 
fecting the ships as to character, and consequently as to Treasurer for three years-Geo. E. Fell, C . E. , 162 Prospect 
comelineRs; for even in material things the spiritual holds aven ue, Buffalo, N. Y.; Execu tive Committee-E. H. 
s w ay and begets beauty from truth of form. I bonor these Griffith, A. M. , Fairport, N. Y. ; Dr. Robert Dayton, Cleve­
American tool makers as seri ous pioneers of American art, land, Ohio ; Prof. Albert l'IcCalln, Fairfield,  Iowa. The 
unwittingly though it may be to them�elves. Theirs is the I next meeting willlJe at Elmira, N. Y, in August, 1882. 
correct principle and right path of labor and progress. " I • , • I -

There i s a popular cry just now,  and a just one, for a mUl- ! NEW METHOD OF ASSASSINATION.-A merchant: of San­
tiplicat ion of schools of decorative art, schools in which our' tanda, Oentral America, was lately murdered by a new an d  
young artis ans shall be trained to b e  artists also i n  their I ingenious use of dynamite. The charge was placed in t h e  
respective callings. I n  t he right hands such schools may b e  j.large lock of h i� store door, w ith the e� uloder arranged to 
and must be of inestimable value. In the w rong hands be set off by the door key. He was iustantly killed on 
they cannot fail to be mischievous. If their motive is "art attempting to unlock tbe door. 
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OCTOBER 22} I88!.] 
STEAM BOILER NOTES. 

The coroner's jury in the case of the Bullman & Brown 
boiler explosion in Jersey City, N. J. , which occurred on the 
13th of Se ptember, rendered, October 6, the follo wing verdict : 

"That the effective cause of the explOSIOn, on the m orn­
ing of September 13, 1�81, of the boiler on the drydock of 
Bull man & Brown , located at the foot of Essex street, Jersey 
City, causing the death of Lionel D. Decker, was from an 
imperfect safety valve in the hands of a careless , incompe­
tent engineer, in the person of George E verson ; and w e  
further censure Messrs. Bullman & B rown f o r  leaving the 
boiler wit hout an engineer from 7 to 8 o'clock in the morn­
ing; and we would recommend that the Legislature of this 
State enact some law requiring the licensing of engineers 
and the inspection of all boilers once a year. " 

Whatever else may be said of the phraseology of this docu­
ment, it certainly cannot be called ambiguous or equivocal. 

In pursuance of this verdict, Joel W. Brown and Adam 
Bullman, the drydock firm, w ere arrested and hetd in $2,000 
bail each, to await the action of the Grand Jury in the mat­
ter of the killing of Lionel D. Decker, by the explosion of 
the boiler. Each defendant was compelled to furnish two 
�ndsmen. George Everson, who was in charge of the 
boiler, w as also arrested, and his late employers became his 
bondsmen in the sum of $2,000. Bullman & Brown, it is 
Aaid, have paid Capt. Decker's widow $3,500 in settlement 
for the loss of her husband. 

Thi� explosion was fully reported, with illustrations, in the 
SCIENTIFIC AMERICAN of October 1. The case was so plain 
tlmt no other conclusion could have been reached by prac­
tical men who took the trouble to look for themselves at the 
corroded sa fety valve. 

The safety valve having been tested by direction of the 
coroner While i n  the corroded state in which it was p icked 
up aft,er the expl osion, it was found that 2,000 pounds, equal 
to about 4GO pounds to the  square inch, did not move it from 
its seat. The iron stem of the brass valve w as perfectly 
cemented in the hole i n  the iron bonnet, in w hich it was 
in tended to slide freely , by corrosion. It was forced out 
partly by the applicat.ion of about 4, 000 pounds, and com­
pletely hy drivi ng w ith a hammer. It was then cleaned and 
adjusted for another test, which showed that the valve 
would have blown off when in order with the weight at the 
point on the lever where i t  was found firmly fixed by a set 
screw, at between 50 and 60 pounds per square inch, and 
with the weight at the extremity of the lever it would, when 
in order have blown off at 100 pounds per square inch. 
This boiler was used ollly at i ntervals, and with the appear­
ance indicating that the valve had been leaky , the condi­
tions could scarcely have been arranged better for the pro­
motion of results. 

On thc morning of the explosion the young man who gen­
eral ly built the fire for the usual attendant, then absent, 
found the tire low, and th inking the engine would soon be 
wanted to pump the dry dock, put coal in the furnace, closed 
the furnace door, and went away to other duty. At the end 
of about three-quarters of an hour steam began to issue 
from the seams, all steam outlets being closed, and increased 
to such an extent that the boiler could not be approached by 
the terrified dock hands for t"he purpose of opening the fur­
nace door, alth ough pike poles were used for the purpose. 
It is said that it blew up while the temporary attendant was 
still at work with his pike pole at the fu rnace door. He 
was blo w n  into the water and badly injured. The verdict 
appears to be severe on the own ers, since they thought that 
their man had been long enough acting as engineer to know 
something abou t the duties required , While there was no 
means provided for testing his knowledge or the soundness 
of his judgment of the reliability of the most important 
safety device auout a steam boiler. There is still another 
palty, the one who put an iron stem through an iron valve 
bonnet, that ought, perhaps more than any other, to be in­
d icted for manslanghter in this case. If the coroner had 
hunted up and brought him or them to taste Jers�y justice 
he would ha\-e been entitled to the " cake " as a model 
coroner in boiler explosions. Notwithstanding the testi­
mony of the valve itself, more than one human witness te3ti­
tied that this valve would bl ow off at Reve:Jty-five pounds, 
and had done so w ithin a few days before the explosion . The 
vnlve was perhaps leaky at that pressure, but it is not  at all 
probable that it w ould automatically relieve the boiler as it  
ought, or so that whatever the fire migh t  be steam couldn!)t 
rise to a dangerous pressure. 

The boiler in Lan due & Plinney 's car factory at Carrollton , 
Mich. , exploded October 2. Two brothers, n amed John and 
James Pieard, were killed, and damage was done to the 
extent of $7,000. 

On October 4, one of the boilers at B. S. Nichol's machine 
shop in Burlington,  Vt. ,  exploded, demoliRhing the two 
story brick building in which it w as placed. No one was 
inju red, though the engineer an d fireman were in the room 
at the time. The loss will be several thousand doll ars. The 
cause of the explosion is not known. 

....... 
COlDponnd StealD Engines. 

Hallauer's recent experiment s  have led him to the conclu­
sion that the difference between engines of one and two 
cyl inders, in point of economy, is very slight. In ranging 
from 80 to 8,000 horse power, with revol utions varying from 
25 to 90 per min ute, the expenditnre of st eam for a given 
amonnt of work remains the same for the same type of 
motor ; the consumption for two cylinder motors are identi­
cal for W ooli and compound, whatever may be the volumes 
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of the  cylinders, provided the motors are regulated so as to I by reflected light, the

. 
m i neral �oRi�g much of its flexibil i l; 

give the maximum efficiency ; the expenditures of steam in The dust of thIS w hItened miCa IS used to some extent by 
motors of one, two, an d three cylinders, suitably regulated I the �rench as a silver . br�nze powder. Mix�d w i.th a ,,:�ak 
and constructed, are so nearly alike that the choice may be solutIOn of gum arabiC It makes a good SlIver mk. I he 
governed in each i n stance merely by the fitness of the type powder iR somet imes vari ously tinted by w ashes of v�ry 
of the engine for the particul ar purpose desired . dilute colored solut ions of gums or varnishes. To pre'Jare 

• , • I .. the glistening powder the sheets of whitened mica are simply 
MICA. crushed (not ground ), boiled in hydrochloric acid, rinsed, 

As in times past, when the search after the" ph ilosopher 's dried, and assorted to size of laminoo. The finer tilaments 
ston e " resulted i n  the ' discovery of many unsought, but have a pearly luster and are made to adhere to semi -softened 
nevertheless valuable substances, it frequently happens that gelatine and wax to i mitate pearl. The silvery powder is 
the treasu re seeker of to-day brings to light some unthought used on metals, glass, wood ,  paper, plaster, tapestry :tnd 
of are or mi neral -not as valuable as the substance sought, furniture. It has also been used in calico printing in place 
but certainly w ell worth finding-if the discoverer is wise of the h eavy bronze and glass dust of Lyons fabrics, and for 
enough to understand this. the decoration of china and glassware. 

The discovery of good merch antable mica in some of our Mi:::a is used by electricians for ce rtain insulating purposes 
Western gold mining regions is illustrative of this We have and also to some extent by makers of philosnphical and opti· 
recently received many samples of this peculiar mineral- cal instruments. Good mica, because of its lightness, is 
chiefly from Dakota, Colorado, and California-and some of often em ployed as a substitute for glass in spectacles designed 
these compare very favorably w ith the best products of t h e  to simply shade the eyes or to protect th e m  from dust, cin­
celebrat ed Carolina m i nes. We are glad to note this, for ders, or flying particles of met al or stone for travelers, mill ­
mica is peculiarly w ell suited for hundreds of useful applica· w rights, gri nders, polishers, an d others w h ose work necessi­
tions in the arts for which it is not now available on account tates such protection. Ves�els of mica are often used in the 
of it s cost. chemical lecture room, and are particularly serviceable in  the 

Mica is a very common mineral in some localities, but the experimental ill ustration of the properties of certain gases­
merchantable artiele is by no means common, and a large the burning of metals in oxygen, etc. 
body of "mica rock , "  capabl e of affording large, ciear, and The powdered or crushed mineral has recently been used, 
c010rless sheets of the mineral, free from flaws and of  uni· in connection with nitroglycerine, in the preparation of a 
form structure, is worth cieveloping almost anywhere. kind of dynamite called mica blasting powder. It has also 

Muscovite or ohlique mica-the clear yariety-is essent ially been employed as a filling for fireproof safes, as a non-con­
a sili0ate of aluminum and p otassium. When the crystalliza· du cting covering for boilers and steam p ipes, and, in con· 
tion is uniform it can be easily separated with a knife blade nection w ith water glass, as a fireproof varnis h  or paiut. 
into very regular flexible a n d  el astic she\�ts of almost any The larger sheets, applied after the manner of shingles, make 
required thickness. It is not affected by water or strong a very good fireproof ronfing materi al . 
acids (with the exception of hydrofluoric acid), and may be Formerly most of the merchantable mica used in this 
heated quickly to redness without danger of  melting or qountry was imported, but for the past few years-sin ce 18tJ7 
cracking it. In thin plates or sheets it resembles glass, but -our supply of the mineral has been derived ch i efly from 
it is not brittle, aud this,  in connection w ith the other pecu· mines located in �Iitchell, Heywood, Yan cey, McDow ell, 
l iar properties alladed to, make it available and serviceable as and Macon countie�, North Carolina. The product of these 
a substitute for gl ass under conditions which preclnde the use mines is at present hardly equal to the demand, which is 
of the latter. Mica is n e ver quite colorless, although in good increasing very rapidly. 
samples the color is barely perceptible in the thin sheets. That The discovery-or rather rediscovery (for some of them 
having a faint win e  or brandy tint commands the best prices. show signs of having been w orked centuries ago)-of these 

In the  New York market the mineral is usually sold by valuable beds of mica in the Carolina gold fields was. l ike the 
the pound, in sheets cut to sizes varying from two in ches to Western" finds" above referred to, one of the results of a 
fifteen inches square, the price varying with t h e  size and search after the precious metals. 
number of sheets to the pound, color, and qual ity . When .. , • , • 
the sheets are properly split, trimmed, and cut to size the The Adanta Exposition. 

prices for good cl ear mica vary from twenty cents to eight The International Cotton Exposition at Atlanta, Georgia, 
dollars per poun d. was formally opened October 5. Among the thousands of 

Of the numberless uses to which this mineral glass has visitors present wp.re many representatives o f  the North an d  
been put i t  i s  chiefly in demand for t h e  glazing o f  stone and West. The assemblage was called t o  order b y  Governor 
furnace or heater doors, and as a substitute for glass in some Colquitt. After prayer by Bishop Elliott, of Texas, the 
kinds of lanterns, as it is much lighter and tougher than build ings and grou nds were 'presented t o  the Expo;dtion 
glass, and is not easily ruptured by jar or concussion. The Association by D irector General Kimball. In respC:lllding 
latter consideration has caused its  substitution for glass lights Govern or Colquit t  highly complimented the executive 

on gu nboats and naval vessels. comm ittee and expressed the bel ief that the energy be-
Mica is  peculiarly well suited to the construction of light stowed in the development of the enterprise thus far had 

roofs and walls for galleries, conservatories, greenhouses, or never been exceeded. All the space in the several large 
hotbeds, etc. , as it can be easily shaped and bent, and buildings has been taken, but a fortnight must el apse before 
secured. with tacks after the manner of shingles ;  is not easily all the exhibits can be in place and in presentable condi tion. 
fractured, and requires very light supports. We have seen After the machinery was started Senator Vance. of North 
structures of this kind, and they would seem to leave little Caro l in a, delivered an address of welcome on beh alf of the 
to desire in  this line, except, perh3.ps, larger sheets of th e  Southern peopie. Senator Voorhees, of Indiana, followed 
min eral and a reduction in its cost. The sheets may be with an oration in w h ich he took strong groun ds in favor 
t i nted or colored by dipping them momentarily in a very of the development of Southern i n dustry through the foster­
d ilute alcoholic solution of pale shellac suitably colored with ing illfluence of a p rotective tariff. " Free trade," said he,  
any of the soluble coal tar or aniline dyes, and exposing them " i s  a seductive sound that can mean nothi ng except where 
for a few minutes to warm air to dry. Very pretty color it is  purely reciprocal ,  and exists between nations of eq ual 
effects can thus be produced. A si mple way of producing a strength. It is the duty of the govern ment to p rotect its 
frosted or ground appearan ce Oil the sheets  of mica is to coat own industries before it practices benevolence. " 
them with a thin milky varnish prepared by mixing together This is the first world's fair e ver held in the South, and 
solutions of one ounce of pale shellac in three pints of w ine while it  properly takes its n ame from the leading Southern 
spirit and one ounce of pale resin in a pint of good benzine. product its scope includes all the material interests of the 

A rather thin sirupy solution of water glass, with which has Southern States. The t w o  h undred and twenty-two classes 
been mixed a trace of zinc sulphate dissolved in water, can of exhibits are distributed in forty -one groups arranged iu 

be used in a similar manlier to effect this object. six departments , the first four of which are for competi t ive 

A colorless cement for joining sheets of-mica is prepared exhibition and awards, the oth er two for exhibition only. 
as follows: Clear gelatine is softened by soakin,g it in a little These departments are : 1. Productive mach i n ery, imple­
cold water, and the excess of water i,; pressed out by gently ments, processes, etc. II. Natural products, e3pecially 
squeezing it in a cloth. It is then heated over a water bath textile p roducts. III. Man u facturing mach inery, chiefly 
until it begins to melt, and just en ough hot proof spirit (not textile, etc. IV. 1\'Ianufactures. V. Miscellaneous natural 
an excess) stirred in to make it fluid. To each pint of products. VI. Non-textile machinery and manufactures,  
sol ution is gradually added, while stirring, one-quarter art products, etc. 
ounce of gum ammoniac Rnd one and one-third ounces of The site of the fair is Oglethorpe Park, which covel'S fifty 
gum mastic previously dissolved in four ounces of recti fied acres, just outsi de the city. The buildings cover more than 
spirit. It must be w armed to liquefy it fo r use and kept in twenty acres, the number of exhibits having vastly exceeded 
stoppered bottles when not required. This cement, when anything at first contemplated . The exhibits pertaining to 
properly pr.epared, resists cold water. cottou, i ts cultivation, han dling, and manufacture, are be-

Flexible mirrors are made from sheet mica, the silver yon d compari son superior to anything ever seen before. 
being deposited from a sol ution of the nitrate by o n e  of the The wealth of general exhib its is not less a surprise to all .  
processes describeo in t h e  SCIENTlFIC AMERICAN SUPPLE· I Particularly rich i s  t h e  sh ow o f  minerals, woo js, and other 
MENT, No. 105. Small mirrors of this description are used natural products of the South. The Executive Com mittee 
in some kinds of inlaid work and for various decora tive pur- announce the following special weekly exhibitions :  
poses. As their flexibility admits of their application to Fruits and flowers, commencing October 25 ; cattle and 
irregular surfaces they can be used where glass mirrors can - mules, commencing November 1; sheep and s w i ne, com­
not. With the aid of a little gold leaf, bronze powders , size , mencing November 8; bench sh ow of dogs, commencing 
and variously colored thin transparent varnishes or collodion November 15 ;  poultry, etc. , commen'ring No vember 22 ; 
Illica has been worked into hundreds or beautiful articles for dairy products, commencing N ovem ber 29. 
decorative purposes, toys, etc. October 27 is set down for "Governors' Day , " it being 

When mica is heated to redness for some time in a mume expect ed that the State Govern ors in attendance at the 
and then allowed to cool rather quickly the laminoo become Yorktown Centenni al Celehration will that day visit the 
distorted and the sheets present a silvery-white appearance Exposition accompanied by their several staffs. 
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NEW GRADUATING APPARATUS. 

Thi8 apparatus was designed to facilitate the accurat,� 
graduat ion of glass tubes-burettes used in volnmetric ana­
lyses , techn ical assays, pharmaceutical work, etc. 

The tube , A A ,  to be graduated is secured by brass 
clamps, e e, to the wooden frame, P. The piston, S, of 
brass, loosely packed with rnbber, is 

141. Tbus far the Swan light gave the greatest amount of tbe upper end of the table leg. Fig, 1 i n  tbe engravinl:" 
candle power, But with 45 cells the Max im light rose to shows a com plete extension table bavi ng the improved 
229 can dles , while the Swan only d isplayed 204. The capa- corners attached . It also shows the inside and out 
city of the latter was evidently being overtaxed,  for in about I side of the cor

.

ner piece in detail . Fig-ure 2 shows the 
a minute tbe carbon loop broke. A po w er of 50 cells was table " knocked down " and ready for shipmen t , and 
then connected with the Maxim light, which then rose to 3;)3 Fig. 3 is  an enlarged view of th e  angle plate. The 

rigidly connected by the brass rod , F, 
with the block, b. The smaller end of 
the glass tube, A', is tightly con nected 
hy a pi !�ce of rubber tuhing with the 
glass tube, G, which joins, at right 

angles , t h e  small upright graduated 
glass tube, E E'. This tube is con-
tinued downward, an d con nected by a 

sh ort piece of rubber tuhing with the 
feathered delivery tu be, B ,  a pi u ch 
cock serving to stop the tube at O. 

The upper part of the tube, from c to 
c' , i J  graduate!'! to contain o n e  cubiC' 
cent i m eter of w ater, and this space is 
Bubdivid"d i nto tenths of >l cen ti meter. 
Water from D is introduced in to the 
tube through the small funnel.  The 
hard-wood rod, T, has a fine steel point 
rigidly affixed at i, the other end bei ng 
sim il arly fi tted w i th a wedge-sh aped 
bl ade, p. 

In nsing th e  apparatus the tube tv 
be grad uated is uni formly coated with 
a thin film o f  wh ite wax or col lodio n . 
A small quant i ty of w ater is then put 
into it, the p i ston adjusted so as to fit 
rnugly but loosely, and the tube se­
cUl'ely cl amped in posit ion,  connection 
hflving been m ade with the tu be , G, 

p 

A · P 

�- p 

NEW GRADUATING APPARATUS. 

the pin ch cock at 0 is opened , and th e piston forced up I candles, but ill about a m inute the carbon loop shared tbe 
to the c nd , A . of the tube, expel l in g the water (and air) same fate as the Swan . The experiments are also interest­
through G and B. The p i n ch cock is tlien c losed and water ing as showing t he great increase of l ight obtained by a com· 

(at rOo Fall . ,  or 16° C, ) let into the tu be, E, from D, until parati vely small increment of power. Thus, in the ca:,e of 
it is filled to the mark, C, any excess being ura wn off the :Maxim lamp , taking 3 )  cel ls  as the standard, an increase 

through B. of on e-sixth nearly trllbled the light ; an increase of two·  
T h e bl ock, b, is  then grasped and slowly drawn back until sixths augme n ted the light m ore than 8ix t imes ;  three-sixths 

thp water in E E'  bas fal l en t o  a, the first mark on the increased it fourteen times, and four-sixths twenty-one times . 
Bcale. The steel poi nt, i, on the rod, T, is then inserted in - • • • • 
a fine hole, n ick, or cut line on the upper side of the block , IMPROVEMENT IN TABLES. 

b, and held in position, whil e the blade, p, at the other en d  The e ngraving represents a simple and inexpenbive device 
of the rod is brought do wn on the coated tube and a fi ne for un iting the rails of tables and the legs with  th e rails to 
l ine ('ut through the coating to t he surface of th� glass. The 
b lock, b, is aga in drawn back nntil the water i n  E E' falls 
to the next lin e on the scal e,  when the rod is brought into 
rcqubition , as before, and an other mark made on the tube 
The,e operati ons are repeated until the water in the tube: 
E E', falls  to C' ,  wh en it is agai n filled to C, from the reser­
voir, D, Olnd so on, until the graduation of tile tube, A A', is 
compl eted . 

The l ines are etched in by exposing the tube to gaseous 
hydroflu oric acid-evolved from a mixture of powdered 
fluorspar and warm oil of vi triol contained in a suitable 
leaden dish or by the nse of li quid bydrofl uoric aci d .  
Wherever the film of  w a x  or collodion has been cut so as 
to admit of contact bet w een the acid and glass , the glass 
becomes sufficien tly etch ed i ll a few m inutes. 

The wax may be removed from the  glass by washing with 
benzine,  t he collod ion by hot water and a b rush.  

Tubes graduated i n  this  way are much more aCCUl'flte than 
th ose g ra d u a t ed by the usual methods, or where variat ions  
in i nternal d iameter of the tu be are not  taken into consider­
at i on .  The time required in the operation i s  reduced nearly 
o n e  hal f over t h e  olde r  methods of volu metric graduation. 

------_.-.I--._li�-----
Statue ot' Marco Polo In Venice. 

A st;ltue of Marco Polo, disco ve red jn Canton, has been 
received at his  n ative city, Venice. It is life-size, made of 
wood, and gilt. According to a foreign contemporary, the 
famous Veneti an traveler is represented seated , ·w eari ng the 
Chinese attire, althoui!h the cloak and hat are after the 
Emopean fashio n .  His moustache and beard, which sur­
round his face, are ti nged dark bI l le ,  an d while the Chin ese 
arti,t has !,ri ven h im a peculiar form, the features in no  way 
re!"cmble t h ose of a Mongol ian type. Opposi te  the large , 
red, easy armchair upon which Marco Polo is seat ed is 
pbced a porcelain bowl, intended to receive perfumes, with 
w h i ch he was honored i n  the same manner as is the protect- ' 

i n g  ge niu� of C h i n a  i n  the tem ple of Canton . The statue 
has, at the foot, an inscription in Chinese characters. ­
Builder. 

__ I • • • 
Thc Faure Battery. and the Electric Light. 

Some experiments of considerable importa nce have lately 
been carri ed out by Mr. Keatl"s. th e Consulting Chemist· to 
the  Metropol itan Board of Works, in which a Faure accu­

mulator has heen employed in the production of the electric 

light The l a m ps used on this occasion were respectively 
th ose of Max i m and Swan, one of each description being 
attaehed at a time. l\[ Fau re states that in these experi ­
ments 40 cell s repre,ent about h al f an availabl'e horse power 
foJ' three hoUl's. The Maxim Jig-ht being placed in connec­
tion with the accumulat or, 30 cells were found to give the 
light of 16 candles. With the sam e  n u mber of cells the 
Swan lamp gave the light of 22'4 candles ; with 35 cells 

the lights became respectively 45 '3 candles and 6,i ·6.  With 
40 cells the Maxim light rose to 101 candles , and the Swan to 

facilitate the . .  knocki ng down " and putting together of 
the table. The invention is a corner or  angl e plate provided 
w ith verti crll wi ng sockets for the reception of the ends of 
oppos ite rails, and w i th inner cen tral socket for recei ving 

LANGSTON'S IllrIfROVED TABLE, 

table corner is a cast i ng havIng an out· 
er corner 0]' angle plate that fits against 
the  ou t side of the table rails. 'To t h e  
inner angle of  t i le plate, a n d  forming 
an integral part of it, is attached a 
socket having OPPOJitc p rojectir.g side 
wings to fit against the in si de of the 
table rails ; these win gs completing t he 
sockets for receiving the ends of the 
t ab l e  rails. 

The cyli nd rical socket that extends 
upward from the lower edge of the 
angle brace, and within  it ,  is of suffi­
c i e n t  length to holu the table  leg fi rm ­
ly, and the table is mad e fnl ly as solid 
as with mortises and tenOll S. This 
socket may be screw -th readed and tlH'. 
table leg screwed in ; or it may lJe 
plam i n side,  or fluted. Fro m the 
upper edges of the wings sharp studs 
project for firmly holding the table 
top. 

A table made i n  tbis w a y  can be 
more readi ly put togeth er or taken 
apart, knocked down for packing, and 
be more easily t ran sported t h an those 
of ordin ary con struction, while at the 
same time it is  strong, durable, and 

cheap . 
Further information may be ob· 

tai ned by addressing th e  inven tor, Mr. H J. Langston, 
Garrettsville, Ohio. 

.. .  e ,  .. 
NEW INVENTIONS. 

An imp roved stove mat for coffee pots an d other utens ils 
has been patented by Eliza1:Jeth C. Zumw alt ,  of Port O rford , 
Oregon . 'rhe invention consists in a mat made of a plate of 
sheet metal,  having apertures and a ham lle to adapt the mat 
to be placed upon the top of a stove to receive a coffee pot 
or other utensil, the object being to prevent the bottom of ' 
the vessel from burn ing. 

An im proved balance for obtainin g  tIle lea of yarn ha� been 
patented 

'
by Mr. Th omas Finigan, of Mechanicsv ille, N. Y 

The invention consists in a balanced scale beam provided at 
one end with a graduated scale,  indicating the number of 
leas, and at the other end w ith a graduat ed  scale with l ar.�llr 
subdivisions, in dicating the ply or number of strands of t h e  
thrt'ad, a movable unit  weight being smpended from the lat ­
ter end of the beam; whereas a certain length of the thread 
or yarn to be tested is suspended from the other end of the 
heam . 

Mr. Curtis Griffin, of Middlefield , N. Y. , has patented an 
improved adj ustable frame as a SUbstitute for the poles in 
raising hops. The invention eonsiEts '  in an upright having 
two crossed bars, with two cross pieces at the en ds fastened 
to its top, which cross p ieces have hooks at the ends to 

receive rings at the u p per ends of a series of rods havinl:' 
rings fitting over the lops of a ,eries of short posts around 
the upright, or on h ooks at  the upright, attached t o  their 
lower ends. The hop vines grow up on t hese rods, and t he 
latter need only be un hooked when tile crop is to be bar 
vested. 

An improved wagon brake bas been paten ted by Mr. 
Robert Rutter, of Dillon ,  Monta n a Terr itory. The object 
of this i n ven tion is to facilitate t b e  reversing of the brake 
roller, to allow the brake lever to be placed at the left-band 
sille of the w agon when the brake is to be put on by a man 
riding the near wh eel horsfl, anll to be placed at the l'igh t­
hand side of the wagon when the brake is to be put on by 
the driver riding in the wag-on. 

Mr. Edward Ell i ,  of Cedar Rapids , Iowa, bas patented an 
improved hra kl' rod. The inventio l l  consists in a rod pass­
ing through jou rnal bearings on the un der SIde of the car, 
and provided at the ends with pivoted connect in g hars hav · 
ing spring catches for keeping them united, which connect­
ing hars are lockpd to the hrake rods by men n s  of a l ever 
pivoted to the con n ecting bar and passing into notches of a 

loose and a rigid ci rcular plate on the brake rod , so that all 
the brake rods of the several cars of a train wil l  be revolved 
together and the b rake shoes will be drawn again st the 
wheels simultaneously. 

An improved harrow h as been patented by Mr. William 
J. Campbell, of  Reed's Gap, Pa. The object of  this  i nven · 
tion is to provi de mean s whereby the center bars of the hal" 
row may be weighted by the sid e bar� . and thus caused to 
make deeper cuts ; and also to provide n harrow the tooth 
bars of wbich may be readily detached from each othflr for 
convenience in transportation and stowing away. 

Messrs. Reuben R. Jame� and Mirabeau N. Lynn , of 
Rismg Sun,  Ind " h l,lve patented an improvement in grain 

meters. Tbis invention relates to apparatus for weigbing 
and measuring the amount of grain th at paSSES through i t  

by devices actuated sol ely b y  the weight of t h e  grain, a n d  
hence antomatic i n  i t s  operation.  The inve n t ion is  a n  im·  
provement on the grain meter for which Letters Paten t  
were granted to the same inventor February 22, 1881, No. 
238,122. 
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An improved mail bag catcher has been patented by Mr. 

Calvin 1. Kimball , of Portland , Me. This improvement 
rehtes to apparatus used on mail cars for catching mail 
bags, lind have for their object to allow adjustment of the 
crane to the direction in which the car may be moving with­
out removing the crane from its supports. 

An improved tire tightener has been patented by Mr. 
Russell Jen n ings, of Sedalia, Mo. This i nvention relates to 
the c lass of tire tighteners which consi st in a threaded bar 
or S8rew having a vertically mo vable clamp and a nut, by 
which, with the assistance of a w inch, the said clamp is 
brought to bear against the fellies, and thereby separates 
the fellies from each other and from the spokes, where they 
have shrunk, the spaces thus created being filled with 
wedges. 

Mr. Benjami n O. Bran ch, of Friar's Point, Miss. , has pa­
ten ted II novel construction and arrangemen t  of devices, for 
displaying in the cars the names of stations  on a ::ail way. 

M r. Carl A.. TLirpisch, of New York City, has patented an 
improved brooch formed of  a wire bent in the form of a 
ring or in a sim i lar manner, so that the  two ends will he 
p ressed against each oth er by the spring of the wire. To 
tine nf tile ends a cap is attached in  such a man n e r  that it 
overlaps the point of  contact of the ends of the ring, upon 
which riog a short sleeve is l oosely mounted, and has a pin 
attached to i t ,  this rin being passed through the article to 
w h ich the broo(,h is to  be attached, upon w hich the end of 
the pin is forced t hrough between th e ends of the wire into 
the  cap, in which it is ret ai ned as the ends of the rin g  snap 
together, thus lorking the point of the pin between the cap 
and the ends of Ice rin g. 

An improved attach ment for seed drills has been patented 
by Mr. Ho ward M. Fordham, of Great Bend,  Kau . The 
attachmpnt has a rotary shaft with �piral ly arranged rods 
att:lChed t o  thc shaft which pass between t h e  dri l l  feet and 
push off collecteJ rubbish, and springs are placed upon the 
rods  to keep them clear o f  rubbish. 

An improved astronomical clock bas been patcntE'd by 
John 1.. Bl air, of Ciear Sprin g, Md. This invention relates 
to certain improvements in what are known as . .  astronomi­
cal chcks, " design ed to show by object lesson t h e  m i nutes 
and h ours of the day, the day of the w eek· and month,  the 
(Iaily revolution of the earth, the yearly revolution of the 
ea:·th, the phases of the moon . the time for the different 
longitudes on the earth , the lunar revolution , the signs of  
�he zodiac, the tides, and synodical as  w ell as  periodical time. 

An i m proved sul ky attachment for plows and harrow� has 
been patented by Mr. Edwin M. Carroll, of Pitt sford , Mich . 
This inventon con sists i n  the peeuliar construction a n d  

J ti�utifit �tUtritau. 
IMPROVED DRAWING PEN. 

The shading lines of a drawing must gradually increase 
in  width toward the darker part of the drawing, and this is 
accomplished by increasing the distance bet ween the points 
of  the d rawing pen a trifle after a line is drawn and before 
drawing the next line. This adj ustmen t  of the pen is 1I0t 
accurate, as the operator has n o  gauge to guide him. and 
relies entirely upon his judgment, Hnd errors can hardly be 
avoided, except by using a drawi ng pen provided with some 

NEW DRAWING PEN. 

arrangement of the parts, which cannot be descrihed without suitable gauge for adjustment, such,  for instance, as is 
engravings. shown in the annexed cut. 

�Ir. Clinton O. Rockwell, of Roaring Branch, Pa. , has Fig. 1 is a perspective view showing the method of mak-

patented an improved m achine for cutting or pruning the ing dotted lines. Fig.,. 2 and 3 are respectively front and 
rnnners from r;t ra wberry vines. This machine is pro vided side elcvations. 

w ith revol ving knives which act against a h ooked blade and The adj ustment wheel is cogged , and its circu m ference is 
cut the runn ers which are drawn upward by revolving I divided into a number of equal parts, which are n umbered. 
hooks. I An angular pawl is pivoted between the blades of the pen 

4 4 .  I .. in such a manner that one end rests on the cogged adjusting 
JOINTED PITCH-BOARD FOR SQUARES. wheel and the oth er end projects from between the blades, 

Thc engravin g  shows a carpenter's square provided witb so that it can be depressed by the finger, raising the other 
a middle jointed rul e  slotted in both section s, and connected end of the pawl from the sn rface of the wheel, which can 
by clamp bolts and wing nutR wHh 
tbc slotted arms of the square. 
Tbe form of t h e  in strument is clear­
ly �hown in Fig.  1 .  The sq uare as 
well as t he jointed rule are made of 
steel a n d  have suitable  scales en­
graved on til em.  

3. 
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undulations of the rule. The pen h as been patented by 
Wissmal l n  & Wall egg, of Vienna, Austria. - Wiener 'l.'ech­
nologische Blatter. 

------------4e-�4 •• �.� .. __ -----------
The Ruby Gravel Company's Tunncl. 

There is no part of the world where so much tunnel work 
is carried on as in California. There iR, of course , more or 
less tunnel work in quartz mining, bu t in drift mining ope · 
rations very long tun nels are n ecessary in many cases for 
. ,  bottoming " the gravel channel s. Long tunnels have often 
to be run in hydraulic mining work also. As an instance 
of quick w ork in this l i n e  may be cited the tunnel be ing 
run by the Ruby Gravel Company, in Caribon ravine ,  o n e  
mile south o f  Rock Creek, Sierra county. I t  is thus b riefly 
described by the local paper, the Mountain Messenger : 

Work was commenced last Decemher, and since that 
time 2, 050 feet of tunnel have been made. In  ro und num· 
bers the tunnel , all but a few hundred feet. of the outer end,  
is 10 feet square, nearly all through hard rock that required 
blasting, and that stands without t imbers. For 1 , 91i0 feet, 
the tunnel follows an air line, t he course being a little n orth 
of east . The last 100 feet is turned to the !'outh 170 from 
the former course. The grade of  tbe tunnel is hal f an i l l c h  
to  12 feet. At the mouth of  the tun nel  the company have 
a substantial engine house, and a powerful engine which 
drives the air compressor and a Struve two-plunger ventilat­
ing pump. From the com pressor the air passes to a l arge 
upright reservoir of heavy boiler iron,  about 10 feet in 
height and 4 feet in diameter. From this reservoir the a i r  
i s  taken , under a pressure of  5 0  I h .  t o  t h e  square i n c h ,  i n  
4-inch wrought iron pipe, to t h e  drills, running along the 
bottom of  the tunnel. 

'l'he air from the vent.ilati ng pum ps is taken in a 1 2-inch 
air pipe and boxes to n ear the face. The last 150 feet of  
tunnel is in softer rock, a species of quartzite, so hald as 
to require blasting, but 1I0t hard en ough to stan d long with­
out timbering and spi1ing. About FO feet from the face a 
shaft bas been started , and is n o w  up about 40 feet i n  b last­
ing rock. It is designed to test the question as to whether 
or not there i s  gravel overhead. Mr. H. Jenni ngs is now 
superintendent of the works, Mr. H. Wallis  acting in the 
capacity of consul ting engi neer. Mr. Edge is the engi n eer 
in charge of the machinery. For rapidity of constru'ction 
and size of tunnel, there is  probably noth i n g  in  California 
that exceeds this work. From its i nception until  wi th in  a 
few weeks H. Wallis has been superintenden t i l l  c h arge, 
Hamilton Sm itb, Jr. , being superintendent-in-chief. 

. , . � . 
Tile First Electric Ralhvay In Great Brll aln. 

Ground was broken the last of Sep temher at Port rush , 
Ireland , for an electric railway to the Gian t's Cansewa\'. 
Dr. Siemens is said to be a large contributor t o  the ne

'
w 

enterprise. It is estimated that the expenses for hanla.!!;e on 
a tramway such as this with ilOrses :-vould be twen t y·th ree 
cents per mile, and by steam about fi fteen cents, while it is 
su pposed that the working expenses by an electrical motor 
will not reach two cents per m i le. 

. _- .---.-- - � ............. -------
New ColulDbla. 

T h e  bitherto inaccessible northern lan d  known as Wrall Q"ell 
Land was " occupied " and clai m ed fo r the United btntes, 

August 12, by Capt. Hoeper, of the 
U. S. Revenue steamer Corwin. In 

5. 

a let tel'  to the C h ief of the Rev enue 
Marihe Bureau . Capt. Hooper says : 

This in�tru r l l ent can be used for 
laying o u t  miter boxes in the u�ual 
way, as s h o w n  in  Fig. 2. It may 
be used for finding the length and 
bevel o f  rafters, as shown in Fig. 
3, and i t  is found very convenient 
when used as a pitch board in lay­
i n g  out stairs, as shown in Fig. 4. 
It can b,� used for layipg out dove­
tails on t i mber, as shown in Fig. 5 ;  
and i t  may have a straight-edge at­
tached to it, so that it may be used 
as an e x tended square, and i t  will 
be foun d  very convenient i n  solving 
many other problems in carpentry 
and joinery. The arms of the rule 
can be set respectively parallel with 
the hlacle and t ongue of the  .quare ; 
thon be used to size or box timbers. 
The arms of the rule can be adjusted 
to the blade of the square and used 
as a double bevel. The pitch board 
can be used to find the diagonal of 
a square ; can be used to solve prob­

MARVICK'S JOINTED PITCH-BOARD FOR SQ.U ARES. 

" We took possession, planted t h e  
American flag, and now we w a n t  to 
give i t  a new name, as I beli€ve we 
are ent i t led to do. I proposc to call 
it  " Ne w  Celun, bia. ' The In nd 
north of  the cont inent, to The cast, 
is all namer! for the Eng l bh ,  and 
the  islands further we<;t are  ca l l ed 
Ne w Siberia, so i t  Sl'cms to me that 
to call  it New Columbia would be 
appropriate, and less likely 1. 0  give 
offense to those who are interested 
in the old names on the d ifferent 
charts than to give a name o f  a less 
national character. 'Wrangcl l n ever 
8aw the land.  and after trying for 
three successive yen rs to get a sigh t  
of it , refers t o  i t  a s  the ' pn,blemati­
cal land of the north. ' N e i th ' l' was 
he the first to report the exi;otcnce 
of it. The object of his cruise was 
to investigate the truth of t h e  re­
ports to that effect brought by pre­
vious travelers. Kellet, after whom 
it is called on the English charts. 
only dimly Haw what he supposed 
was a small island, and 'which he 

lems i n  proportion,  such as fin ding the length of stair­
st ring from the pitch -board ; can be used to find the lengths 
and bevels  of hip and jack rafters ; can be used to find the 
sides and angles of h oppers and splayed work. It is the 
only i n s t rument known to us that sol ves the right-angled 
tr illn gle withont  calculation or drawing, that is, approxi­
mat cly. This lII'eful invention was recently patented by 
M I". Frederick N. Marvick, of Palatka, Fla. 

4 1 . 1  .. 
CEMENT FOR REPAIRING GLASB.-Dissolve fine glue in 

strong acetic acid to foIW a thin paste, 

be turned the distance of one or more subdivisions, as the 
desired increase in width of the line may require, upon 
which the pawl is relea�ed and locks the adjusting wheel. 

If dotted or broken lines are desired a rule is used having 
undulations in its upper surface along the edge, and a pin 
or stylus is attached to that side of the pen toward the edge 
of the rule, the point of this pin resting on the undulated 
part of the rule. If the pen is drawn alol'lg the rule it will 
be raised and lowered alternately, and there will be corre­
sponding breaks or interruptions in the line. The size of 
the blanks in the dotted line is governed by the size of the 

called Plover Island .  That is where we lan d ed, at the 
mouth of a good sized river on the east end,  which now 
appears on our chart as Clark River. "  

The new land is crossed hy the meridian o f  1800 from 
Greenwich, the shore surveyed lying three or four degrees to 
the eastward of that meridian. Us southern point is about 
71 0 north latitude. 

.. .  e • •  
To REMOVE INK STAINB. -Take of muriate of tin, 2 parts ; 

water, 4 parts. To be applied with a soft brush, after which 
the paper must be passed through cold water. 
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THE TELEPHONE .-JUDGE LOWELL'S' OPINIONS COM· reason), because Morse's instruments w ill transmit articulate l over lines of considerable length, and the results w ere quite 

MEN TED UPON.-INGENIOUS TRANSFORMATIONS. speech, " whether the inventor knew it or n ot. " satis factory-equally as good as I h a.ve obtained from many 
BY NOTBE!(P. Here is another quotation : " But Bell discovered a ne w art, forms of specially constructed telephones. 

A few days ago I chanced to see a small pamphlet that is that of t ransmitting speech by electrici ty. " Now w hy not Fig. 7 is a top and Fig. 8 a side view of the magn etic tele-
being sent out: by the Am erican Bell Telephone Com pany to give Judge Lowell a patent for the discovery of a n ew art- graph instrument. A is the soft iron armature ; C. the coils ; 
their agents . and containing the decision of Judge Lowell in the art of discovering that Bell was the dbcoverer of the art P M, the permanent magnet ; and in this i n strument i t  is of 
relation to tile alleged infri ngeme n L  of the so-called Bell tele- of transmitting speech by elect ricity ? Certainly no one but horseshoe form. with both pole ends turn ed up at right 
ph one. Having been wrestl ing with the element electricity, Judge Lowell has made this discovery, therefore he is angles, and carrying the coils, C. The spring, S, retain s the 
experimentally and otherwise.  for a number of years, and entitled. magnet i n  its normal position. The instrument is operated 
with acoustics and other forms of tel epbones, I at  once found How, in the name of common sense, Bell can be credited by working the kn ob, B, in  the usual way ; and i t  is so sim-
the pam phlet very interesting and exceedingly amusing. with makin g  the discovery of . . a new ( ?) art," when, as long pIe in adjustmeut, etc. , tbat t he merest tyro cannot fail to 

Now , basing my opinion upon Judge Lowell's decision, I ago as 1861, Prof. Reiss published an d gave to Lhe world full understand. To work it  as  a transmitter and recei ver of 
cannot believe that he had very much aged telepb oi l lc i nfor- particnlars of tbis same " new art;" and not only Bell, but articl11ate speecb , you will simply hold or fasten down the 
mation laid before him by the d efendants ; for if he had his I all other scientists throughout the globe were acquainted knob, B-which will bring the magnet and armature nearly 
conscience would never have allowed him to render such an with the facts ? Perhaps t h ey w ere not aware of it  at t u e  together ; then talk and listen closely to .the armatu�e, A. 
opinion.  1 may look at the j udge's printed opinions in too I Patent Office at the time Bell put in h i s  application. It is I A paper cone fastened around the helix w ill  augment the 

I not well that the examiners in any departmen t should be sound very m aterially ; but it i� not necessary , for it will 
thoroughly posted ; because if tbey were it would greatly ; work nicely without it or any changes or attach ments what­
lessen the n umber of new patents issued upon old devices, ever. 

Bell's Apparatus. 

strong a ligh t,  and I may not understand them just as he 
would have me ; but be that as it may, I do think that when 
be rendered this now famous decision he little t h ought of 
what valuable material h e  was fUl'Dishing for the future use 
of tbe defendants. Take the following for example-the 
Ital ics are mine : 

" There is some evi dence that Bell's experiments  with the 
instrument, described in Fig. 7 (see Fig. 1), before he  took 
out his patent, were n ot entirely successful ; but this is n ow 
immateri al : for it is proved that the instrument will do the 
work, whether the inventor knew it or not. " 

and that would never do, for the busin ess of the Patent  
Office is to issue patents-the more the merrier. Never mind 
wbether t hey will h ol d  water or not ; the Office grinds tbem 
out, medical college fashion, and tbe people must abide by 
the results. 

The j udge is probably correct when he says : " It seems to 
me that the defendants use both the method alld the appa­
ratus of Bell. " T h ere is not a particle of  doubt about  that ; 
but what did Bell use for his experiments, and as a m odel ? 
Sim ply nothing but the methods and the apparatus of former 
experime n t ers. How much of the so-called Bell telephone, 
as now constructed (Fig. 3\ w as invented or contrived by 

Dolbear's Receiver. 

:� JJ 'I 

The single hel i x  instrument is of a much cheaper form ,  
a n d  a s  a t ransmitter a n d  receiver o f  vocal sounds i s  mperior 
to the double helix sounder. Fig. 9 is a top and Fig. 10 a 
side view. 

To save expense in fin ish the spring, S, and spool, C, are 

Now. if that is rock bottom law, Bell and his followers 
(espec i ally the " followers "-for Bel l  is out of tbe business, 
slick and clean) must feel a little squeamish ; because­
according to the above ru!in g  - the father of the telephone, 
and the rightful clai mant, would be the person who took out 
the first patent upon an i nstrument or apparatus that would 
tran smit articulate speech, " whether the inventor knew it 
or n ot. " 

Wbo is the fortunate parent ? 
Reiss, undoubtedly, was the first to discover and make 

puhl ic  the fact tbat art i culate sounds could be transmitted 
telegrapbically. But, according to Judge Lowell, Reiss can-

placed with in tbe case ; and all metal work reduced to the 
Bell ? Tbe most reliable information upon tbe subject cre dits light est and plainest form. In prin ciple and operation it is 
the " permanent  magnet " (a� applied to an instrument  con- I identical with Fig. 8. To make i t still less expensive in con­
structed purely for telephOnIC purposes) to Prof. Do�bear, of , struction the armature can be placed within the case, as 
Tufts College ; the " converging mouthpiece, " F ig. 4, to shown in Fig. 11 ,  and the adjustin g screw, H, left flush with 
Prof. Pierce, of Provide n ce,  R. I. ; and the general makeup 

2 

of tbe instrument into the " butter-stam p "  form, Fig. 5, to 
Edson S. Jon es, of the same city. The butter-stamp Jorm 
of telephone, Fig. 5, is the one now in general use. Com· 
parc it w ith Bell 's apparatus, Fig. 1 .  

In referring t o  t b e  Reiss telephone, t h e  judge says : " ThQ 
regret of all its ad mirers was, that articulate speecb could 
not be sent and received by it, " all of which is an exceed­
ingly elevated mistake, for the Reiss apparatus wi l l  transmit  
articulate speech, and as perfectiy as any of the hundreds of 
other forms that have s ince been constructed-a fact that is 
well known by telephone investigators througbout the land. 
Also, tbat " a  Bell receiver must be used to gatber up the 
soun d  before the instrument (Reiss's) can even now be 
adapted to a limited p ractical use. " Bosh ! · Can it  be pos­
sible that Judge Lowell believe8 such nonsense ? .Has he been 

Reiss'S Telephone. mixed up in this case, all thi s time, an d never heard of the 
n ot be cred ited with It, because, before Reiss's discovery simple litt�e receiver contrived by Prof. Dolbear (Fig. 6)­
there were thousands of i n struments In use, and being made an instrument tbat contains neither magnet nor helix ; and 
daily, that would transmit art iculate speech, " whether the yet it is a perfect receiver for the Reiss transmitter-a fact 
inventors knew it or not. " ! that explodes the above claim ?  

There i s  great satisfaction i n  knowing that Reiss cannot ! 
come down on us for exorbitant rentals, because he is not 
p rotected ( ?) in so doing by U. S. paten ts. 

Wby did Reiss n eglect to patent his discovery and appa­
ratus ? Probably because he did n ot attach much importance 
to the discovery ,  or else that he was satisfied that he had not 
made all i ll venLion, and was too conscientious to try t o  
in veigle any one into the belief that h e  had. I t  would n ot d o  
to credit it  to Reiss anyway, because he did know that his 
apparatus (telephone) would work, and gave an exhibition 
of the same (see Fig. 2) before a body of learned gentlemen, I· as early as 1861-fifteen years before Bell's patent was 
�� � , 

3 

I devoted considerable time last winter to the exam ination 

I of the Patent Offiee reports for the self-sat isfaction of kno w­
. ing wbat had been patented i n  the electrical l ine, in ,r ears 
gone by, that bore any relation to the articulating teleph one 

, of to-day. And, without enterin g into detail�, suffice it to 
; say that I found one instrument-a " magnet ic  sounder " ­

' patented by one WIU. Humans in  1874, two years before Bell 
! was heard of, and containing every part-arm ature, belix, 
, and permanent magnet-of the most perfect magneto-tele 
. phone as now made ; and without one particle of alteration 

Morse, " his heirs or assigns, " cann ot bring in a l egal claim in adlUstruent or change in construct i o n ,  it answers nicely 
for t.he telephone, because the Morse patents have expired. for transmitting .and receiving articulate speech. 
But then i t  might be credited to him, for two reas()n s :  First, Within a few w eeks I have had the pleasure of using these 
because be is d ead and cannot object ; second (Judge Lowell's instruments, both double and single helix, for conversing 

the top. The key k n ob, B, remain s  above tbe surface as 
bef�re, for t h e  purpose of operating i t .  A n d  as a " sounder " 
it w o rks equally well this way. Is there any difference 
(patentable) between Figs. 8 a l ld  1 1 ?  None whatever ! Put 
on a converging mouthpiece over center of armature, like ! Fig. 12, and you can call it a " sounder, " or a " telephone ,"  
whichever sui ts your  fancy. No bat tery is required ; and as to 
" currents "- wbether tbey are vibrat ory, di�turbed , undu­
latory, intermittent, or pul satory-t.hey arc all there- " you 
pays your money and takes your choice. " 

Let us make the case in an oval form, instead of square, 
and bring tbe line w i res out at the bottom, as �hown in Fig. 
13. Now compare it with the Pbelps telephone, as illustrated 

Oil page 23 of Prescott's book. " The Speaki ng Telephone. 
etc. , "  and as shown here, in Fig. 14, and tell me if they 
wouldn't make pretty fair twin s ?  

Franklin, Mass. , September 19, 1881. 
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MECHANICAL INVENTIONS, 

An improved wagon scale has been patented by Mr. Jacob 
Mills, of Marshal l ,  Col. The i n vention consists in construct· 
ing a wagon scale of sets of compound levers connected with 
the bolsters of a wagon h aving 11 cross bar re�ting upon their 
short arms to support the wagon body and its contents, and 
havin g  a scale beam conn ected with the long arms of the 
said c'lmpotI nd levers, so that the wagon body and its con­
ten ts  can be con venien tly weighed. 

Mr. Jacot Burmann, of Bien ne,  Switzerland,  has patented 
an improved watch provided with devices for indicating the 
day of t h e  week and month, the month of the year, and the 
moon's pha .. es. 

Mr. David J. Harrell, of Cochran, Ga. , has patented an 
im provement in motors or mill powers, such as are placed 
on scows moored in a stream and adapted to be drivpn by 
its current .  T h e  inventor empl oys a rotating current 
wheel, provided with floats or buckets, and placed vertically 
in th e usual way bet ween two boats or floating structures 
that have like buoyancy and are rigidly con nected, so as to 
move togeth er as tlie stream rises or falls.  He provides an 
automatic connection between the wheel and the m achin ery 
of a m ill or f9 ctory located on the con tiguous bank of the 
stream, so that no interruption in the operation of the 
machinery can occur by variatiou in the height of the 
water. 

An improved spring a ttachment for whitHetrees, for the 
purpose of relieving the shoulders of the draught animals ot 
jars or shocks, has been paten ted by Messrs. Frank S. 
Wagenhals and Chauncey P. King, of Columbus, Ohio. 
The attach ment may he applied to a double-tree or whitHe­
tree. 

An im provement in breech-loading firearms has been 
paten ted by 1\ir. John H, Gramps, of Stone Arabia,  N_ Y. 
The in vention consists in a breech plate pivoted to Awing 
transversely to the barrel, and in a sp ring extractor com­
bined wit h the breech plate. 

An improved machine for spinning, doubling, and respin . 
ning silk has been patented by Mr. Francis Sey mour, of 
Paterson, N. J. The invention consists in means for auto­
matically throwing the spool-bearing tube out of gear when 
the thread breaks ; also, in improved means for winding the 
thread solidly upon the �pool. 

An i m proved apparatus for concentrating ores has been 
patented by Mr. Arthur G. Charleton, of Marmora, O ntario, 
Canada. The apparatus is constructed with a series of set­
tling compartments having inclined bottoms, and a series of 
divisional compartments having cen tral partitions and side 
partitions, i nlet passages to ad mit ore, outlet passages for the 
escape of the water and lighter ore, and discharge passage 
fOJ' the escape of the heavier ore. 

An improved three wheeled vehicle, patented by Mr. 
Lorenzo D. Hurd, of Wellsville, N. Y. , is so constructed 
that the vehkle can be turned in small space, tbat the whip­
ping of the tongues will be prevented, and the vehicle will 
not be liable to tip over should the loading be unevenly placed 
Il'pon them. 

An improved railroad sigo al, patented by Mr. Joseph C . 

W. Stout, of Farmingdal e, N. J. , is designed to prevent 
accidents that occur at night or by day on railroads from the 
color-blindness of the en!l;ineers. Switch signal l ights ordi­
narily present but one point of light, which to those atHicted 
with color-blindness is with difficulty d istinguished from 
other lights about h, its apparent form being the same with 
them. This in vention consists of a i ight n ight signal, pre­
senting an elongated beam or bar of  light, and capable of 
being moved in a vertical plane, and rotated at the same 
time, so that the beam of light  may be presented vertically 
or horizontally, the intention being to provide a l ight signai 
that can , by its shape or form, be distinguished from all sur­
rounding lights. 

Mr. William W. Button , of Shenandoah, Iowa, has 
patented an improvement in railroad snow plows in which 
hi nged and adj ustahle wings are used. The Illvention con­
sists in  affixing a heavy iron beam to the platf'lrm of  a flat 
car and attaching to its extrpmity a vertical support. To 
this su pport is riveted a vertical knife or cutter, extending 
from within an inch or more of the ground up to any desired 
heigh t. In the rear of the cutter two wings are strongly 
hinged to the beam , and held in position and adjusted by 
chains  attached thereto and pa ssing around a windlass, the 
windlass being fastened to the beam near its interior extrem­
ity. ... f . ' . 

Locking Railway Car Doors In E n gland. 

The locking of the doors of railway carriages is one of 
the mysteries of rail way managem ent. No passenger has 
ever been able to divine why such i n fi nite pains are taken to 
lock him in. The only result of the process is that if there 
is an accident he is a prisoner, with a chance of being killed. 
If, on the contrary, his train arrive safely at his destination, 
he is still a .prisoner, who has to wait till h e  is l iberated, 
makin,�, mean while, spasmodic signals to attract some 
friendly porter for the p urpose, u nless . having grown w ise 
by experience, .he carrieil a key himsel f, and is abl e trium- I 
phantly to emer!!:e. Some people i magine  that a regulation 
of the Board of Trade obl iges this extraordinary precaution . 
No such regulation, howe ver, exists. On the contrary, the 
greatest di versity of practice prevails on the subject. One 
company locks its carri age doors on the main line only, 
annthC'r on the branch and main lines both, a third on -si ngle 
lines only, a fourth does not lock its doors at all. And t h e  
extraordinary thing is, that the companies that entirely 
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neglect the custom find no disadvantage whatever in doing I the vandalism and carelessness of most travelers. It -is 
so. On the contrary, the i r  porters are able t9 attend to other I expregsly forbidden to put up tents or  other kinds of shelter 
matters during the time when they would have been lock- I within the district of t h e  trees, or to l ight  fi res or cook any 
ing and unlocking doors. I provisions in their vi cinity. No one is allowed to break off 

The following are the rail way companies who do n ot lock I a bough or even a tWIg from the trees. It is forbidden to 
their doors on either side of their train s :  In Scotlan d-the ! bring any beasts of burden within the district. Shoul d  ()xen,  I Glasgow and South weste rn ,  Great Northern of Scotland, sheep, goat, or other pasturage cattle be found within the 
Highland and North Briti�h. In England-Great Eastern, prescribed limits, they will he irred eemahly confiscatid. 
London, Chatham and Dover and Northeastern. It is hard .. I .  , . 
to see why in these days of falling dividends other . compa- Weldless King Plates for Boilers. 

nies do Dot follow their exam ple . -Pall Mall Gazette. J. Windle, of Manchester, has designed a mill  to roll weld-
.. • • • .. less ring plates for boilers from 2 feet diameter up to 14 feet 

On the Estimation of Nickel In th e State of Sulphide. I d 4 f t 'd Th b '  t f h '  . .  . ' an ee WI e. e o  Jec 0 t e Ill ventIOn IS io avold tta BY ANTONY GUYARD (HUGO TAMM). , 1 . d' 1 
. b ' l . 

. , . .  . . ongltu llla seams w 01 ers, WhICh are n ecessarily a source 
Analytl�a� che�ll\sts . know what � tedIOu� op�ratlOn tt IS, ' of weakn ess, and this is accomplish ed by constructing the 

after obtamwg n�ckel lll the state o� sul pllld� 1ll the. usu�l ! shell of the boiler of metal rings connected together, and co�rse of analYSIS, to .have to redlss�l�e th�s s�lphIde Ill , formed by a rolling operation from an ingot of st eel, or from 
aCIds: 

t
.
o filter the solutIOn , .

an d to p�eC!pltate .It w I.th. a fixed a bloom or m ass of metal, in a similar manner as w hen rolI­a �kah, III the form of an OXIde of DIckel whI�h . It IS most ing railway tires, the ring being formed without a joint,  
d.lffic�lt to filter and to wash thoroughly . . . It I� III order to seam, or weld. In the roIling m ill which has heen specially SIm plIfy these long and troublesome malll pulatIOns that the desI'gned for th · c• wo k fi d d bl II d t d • • • ' " ' 10 r ,  a xe an a mova e ro er, a ap e 
wr�ter has deVised t h e  folloWlllg �ethod, WhICh gIves qmte ' to roll the required rings, are employed. The axles of these 
satIs.factory r�sults for most practIcal pu rposes . 

, rollers are pro vided with top beari ngs, and to enabl e  the NICkel havw.g been separate� by. the us�a� methods from i ingot ring or mass of metal to be pl aced in position and the the �etals WhICh accom pan� It, IS. precIpItated, as usual rolled ring to be removed, the u pper bearing of the movable 
also, III the state of protosulphllle, NIS: ?y means of a stream , roller is arranged to be withdraw n.  This bearing is fixed on 
of sulphureted hy�rogen: The ?reCI?l tate  c?llecteq on a ! the outer end of a lever or lever frame, which is hinged to a 
fil ter, and washed, IS cal cllled wh ile stIll wet, III a porcela i n  I sll'dI'ng _tandard or e rr' t d 'tl th . . . , a  lage connec e wI l e carnage crucible, u�til the combus:IOn of the �l�er IS com?lete. which carries the movable roller, the slid ing standard being (�tran�e as It may appe�r. III these condltJ On s no o,xlde of actuated by means of hydraulic cylind ers. Vihrating frames 
DIckel I� formed.) . A httl� p�re. flow�. of sulphur IS �hen are also employed, each carrying two, three, or more rollers 
thrown III the cruc�ble, WhICh IS Imme Jate�y covered With a ill place of one, the upper ends of the studs or shafts heing 
well fitting porcelalll cover, and the whole IS heated over an sta"ed A number of the . 11 t d b • • .J • carrymg 1'0 ers are conver e ,  y 
ordmary Bunsen gas burner, until the  excess of sulph ur has m s f be I or 

' t bl - ' tl l '  h ft , . ean 0 ve sm a e gearlllg, WI 1 revo vwg s a s, so been driven off. The reSIduum left III the crucible is a sul- that they assist in the carrying round of the ring. In work­phide of nickel, which , after cooling, can be used for the esti- ing out thi s  method of rolling a ho le is punched in the ingot mation of nickel with as much accuracy as when this metal or bloom, and a mandrel introduced. The mass of metal, is weighed in t h e  state of oxide ; for, obtained in the condi- w ith the mandrel in position,  is then placed un der a steam t ions which h ave Just been described, and which, it w i l l  hammer i n  a swage, which i s  formed to confine .he me lal readily be perceived, are those of ordinary analysis, this sideways, so as to  p roduce an exten sion of the length under sulphi:1e possesses the invariable filrmula, NiS" and a cor- the blows of the hammer until a rough cylinder of sufficient  responding fixed composition from which the  weight of  length is obtai n ed, but in some cases the ingot. is  cast in the nickel is calculated. T his bisulphuret of  nickel . thus ob- form of a hollow cylin der, which, when necessary, is talned, is quite black, non-magnettc, and in the shape of a elongated in the manner above indicated. These ring plates tine powder. This last remark is made in order to call atten- can be produced in a llY required shape, and with flanged tion to a very euriom' fact. th ickened edges if  n ecessary, and we u nderstand that a com­When pure oxide of nickel, such as the one ohtai ned for : pany is being formed to put down the necessary plant for the estimation of nickel, is heated with a little excess of , the manufacture of boilers and plates on this p rinciple. flower'of sulphur in a covered porcelain crucible, no bisul- • 4 .  � .. 
phide is formed, but a magnetic sulph ure, of nickel is ob- The Fatal Worry. 
tained in small semi-fused lumps,  with a bronze tinge and In a leading English periodical, Dr. Mortimer Granville luster. In certain cases the formula of this magnetic sul- has beep discussing a subject which should particularly phnret is Ni,S., but, according to the length of t i m e  it is interest all impetuous brai n-w orkers. Referring to the heated over the Bunsen burner, its composition varies sutH- increasing number of  cases of sudden colla pse from alleged ciently to render it totally unfit for the estimation of nickel. " overwork,"  Dr. Granville offers some views w h i ch, if not Its color and magnetic properties remain unaltered, but the exactly new, are at least not those currently entertai ned. composition varies, Constant warnings are being given at the presen t time Similar researches on cobalt would be highly interesting against overwork. But, thi nks the author quoted, these and useful to the analyst, but the writer has not carried on are generally misapplied. The brain can be tired b.y" pro-further these investigations. -

• • • � .. longed activity, just as may happen with a m uscle. But 
Luminous llIeteors. we find that hard and persistent muscular work does not  

At the recent session of  the British Association York i cause muscular collapse. Each day the res('rve J'orccs of 
Professor A. S. Herschel read the report of the co�mitte� I nutrition renew the wasted pro.toplasm, and the fram e keeps 
on luminous meteors in the course of which h e  referred to i as strong as ever. So there IS no more reason why th ere 
the aerolite w hich f:ll near Middl esbrough this year, and sho�ld be brain collap�e from syste�atic, though sevpre 
embedded itself to a considerable depth in the earth . It bram work, than there tS for paralYSIS or tetanus to strike 
was estimated that it struck the earth with a velocity of 402 down a�h letes or day laborers. And ,"'e do, indeed , find 
feet per second. There was no doubt it fell at lea8t forty that bralll workers are, as a rul e, �()ng-hve(1 . 
miles. The comm i t tee recommended that as the in forma- The cause of the frequent breakmg down of men engaged 
tion they had recei ved was of such a miscellaneous charac- in the active work of life is referrEd, th erefore, by Dr. Gran­
ter, they should not make any further reports for a few ville, to another source, and that is worry. Doubtless it is 
years. I 

n? new thin� t? be told that i t  is not  work but w,orry w �l i('h 

Sir William Thomson said the great majority of meteoric kIlls. But It IS often useful to have general Imp resslO n �  
stones, instead of falling to t h e  earth i n  a solid m ass like the fixed upon a defi n ite and more or less scienti fi c  basis. 
one produced, generally got shi vered to pieces in the air Therefore we follow our author in the expression of  h is  vie w s. 
through becoming so i ntensely hot. It may be assu�ed that,  as the co�traction o f a muscle is 

Prof. Herschel observed that the stone in question had caused by successIve waves of nerve I m puls('s, so the mental 
been exposed to anv great heat. aet.ivities are m�de up, after an at�Hlogous fasbion, of undu-

Sir William Thomson ohserved that in all probability latIOns. of nerve Impulses. In ?rd lllary work, however h�rd, 
some of  the vege tation existing was of meteOl'ic ancestry. these Impulses are sent out III a reg-ulal' and rhythmICal 
The stone in question was not on the earth a quarter of an manner. It is the worry whirh comes in and disturbs this  
hoUl' before it was picked up, and it was certain that it came rhythm, exhausts t?e n erve force, exhausts further the  
from outside the  earth . He also said there was a gene- reserve or recuperatIve power, and breaks down the man. 
ral consensus of sentimental belief that in many other The strength does � ot weary of digesting digestible food ; 
bodies in the universe there was something like t h e  life on b.

ut add an unmastICate� bolus of tough beefsteak t hree 
this earth, but that was not a scientific belief ; however, sci- tImes a day, and there Will be trouble eventually. Worry 
ence was in what might he called a skeptical condition.  produces a kind of dyspep�ia of t he mind. It is to the 
Life elsewhere was a possibility, and science only went the en cephalon what a restaurant pie is to the stomach. 
length of saying that life else where was not impossible. At The first inference f�om this presentation of the matter is 
th e same time he did not say that the sentimental belief easy and natural. It IS that w e should not w orry. Such 
mi�ht not be as well founded as any scientific belief, but all advice is perhaps the m ost fruitless that can be possibly 
he could say at present w as that such a belief was not g!ven .

. 
Never�hel

.
eRs, .a d iligen t. inculcation of it, and espe-

founded on scientific grou,nds. cmlly Its applIcatI On III educatmg the young, may not be 
.. I .  . .. with out some avail.-Medical Record. 

The Cedars oC Lebanon. .. I • • .. 
The once famous and extensive cedar forest of Lebanon, NEW METHOD OF PREPARING CHLORINE. -J. Townsend, 

accord ing to a w riter ill the Vienna Politische Oorrespondenz, of Stassfurt, prepares chlor ine  by mixing a h eated solution 
has dwindled down to the dim ensions o f  a mere thicket, of magnesiu m  chloride of  40· to  500 Bau m e  with about 
numbering about four hun d red trees. To save it from com- ten per cent of manganese dioxide, and then exposing it to 
ple te  destruction and preserve it  at least in its present extent, the action of heated air, whereby the chlorine iR liberated, 
RURtem Pacha, the Governor-General of the Lebanon, has l which may be used in the ordinary manner. The process is 
i <sued a special ordinance, contailling a se des of stringen t facilitated by the addition of 25 to 50 per cent of calcium 
regulations calculated to check, if not quite to put a stop to, chloride. -Dingler PoIU. Jour. 
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NEW CAR COUPLING. ' th�re 

'
is a chisel.socket, D, to which is pivoted the lever, E, I n o w  rolling up from the t� l'm in al crate I:, Th is has usu ally 

This inventi on is tbe outcome of a long and continued curved near its lower en d  to permit its grasping the ch ips . • been notIced at tbe close of former eruptIOns and flows .. As 
observation of all appl iances an d devices used in coupling The operation of this machine is as follows : The ·timber long as the flow contin ues to ad vance,  as l ong as the liqUid 

k 
. . 

d d t la va pours out, the smoke is of a whitish color, but as sO{ Jn cars where .any ordill �I'Y l in or p�n IS use , an an ex en� 1 
si ve acquai n tance WIth many unfortunate brakes men and as it becomes black, the danger, as a rule, may be regarded 

yard men who have been crippled for l ife by be ing caught I 
as at an end._

" 
_____ ..... ,H ..... -<4 .. _-----

bet ween two meeting draw heads. IMPROVED CURTAIN.CORD TIGHTENER. 
This invention consists of a swingin g bail, E, which may 

We give an engraving of an improved cUltaln cord tight. 
be p i voted to tbe sides of the draw bead, or to the longitudi� 

ener patented by Messrs. F. E. Por t er, of Baltimore, Md. , 
nal sills , D, placed on either side of the d raw head. 

and D .  A. Beal son, of  Ne w York city . This tightener is 
The bail, E. is bent d o w n ward in fron t to receive an d raise 

mechanically correct in p rinciple, simple and cheap in COIl-
the link in  proper position for entering the opposing draw-
head. the ends of the bail bei ng arran ged with slots, K K, 
whi eh a1 l0w it to yiel d  to an y stroke 01' pressure it may 
receive from the opposin� d rawhead. 

JOHNSON 'S SAFETY CAR COUPLER. 

being secured to the table, the crosshead , A, is then set to 
the proper heigbt reiaii vely to the length of chisel and thick· 
ness of timber. The reciprocating motion is imparted to 
the crosshead , D, by a crank or eccentric. It is provided 
with au extension pitm an to permit of adjnstme n t  of cross­
head to  various posi tions of vertical adjustmen t relati v e  to 
the position of the crank and thickn ess of timber w orked. 
One or more holes are bored to permit the en trance into tlle  
mortisc of the lever. Tile trip guard, A, is  then set  in such 
position relative t o  the travels o f  the sleeve an d chisel man­
d rel respectively , that it will arrest the travel of the slee ve 
by contact w ith the col l ar on the upper eud of the sleeve 
just as the chi"el is at the bottom of th e mortise, and per m i t  
t he  man drel to pass the l ength of t h e  slot i n  t h e  sleevc 
bel ow the bottom of the mortise, and allow the lever. E, to 
grasp the cbips and rem ove them from the mOI' l  ise, as sho w n 

. in Fig. 2. 
Further information may be obtained by addressing 

.Messrs. Fiester & Amm o n , 320 Sout h Eleventh street, Read­
ing, Pa. 

.. . . . .. 
DHo Escapes the Lava Flo,v. 

The construction and operation of the coupling may be The Ad'vertiser, of Honolulu, Sand wich Isl ands, says in 
easilv understood from the cut,  in w h ich B represents a its issue of August 24 : " The lava flow, which has so long 
brok�n off portion of the platform of It cal'. A an ordinary : been threatening Hilo ,  may at last be regarded as at an end.  
draw h ead, C a link , and P a pin.  D D are longitudi nal sills,  i In fact, it is quite im?os�ible for it to �ome do wn again 

.
by 

to whicb the bail ,  E, is pi vo ted by m eans of bolts 01' screw s , i th e same channel W hiCb It has been uSlllg for t h e  past m n e  
I I, a portion o f  t h e  pl atform being broken away to show ' m on ths. As the supp ort of the flowi n g lava in the tunnel 
the same. H II are supporters upon whi ch the bail ,  E, rests . beneath has been withdrawn, the roof has cooled , contract. 
when not in use, as shown by dot t.ed lines. The 
operator takes the bail on  ei ther side, raises it 
up, and with i t lifts the l i l l k and h olds it in posi 
tion to en ter the drawb ead of another car. 
When released from the operator's hand it falls 
down and out of the way and remains in position 
for use. . 

The bail  may be easil y and cheaply m ade, as 
it may be al l bent on forms from a single bar of 
iron. This coupler is very cben p  and simple, 
und can be adjusted to any freigh t car o r  caboose 
without changing car or bumpers. It is worked 
from either s ide of the car w ith or without a 
h�ver, alleviati ng the n ecessity of reaching in be· 
t w een the t wo meeting cars for the purpose of 

guid ing and l i fting the link . 
The bail itself is a protection to the operator 

against fal ling, especially when the cars start un­
expectedly, as is often the case. 

This i nvention has been tes ted in the Wabash 
car shops of Toledo, and found very satisfac­
tory. 

For fmtller in formati on address Mr. Ferdinand 
Johnson, 237 St. Clair street, Tol edo, O. 

... . .. 
IMPROVED MORTISING MACHINE. 

The cn graving represents an improved mortis. 
ing m achine recently patented by Mr. John C .  

Fi�ster . of 320 South Eleventh street , Reading, 
Pa . The object of this in vcntion is to provide 
mean s for thc automatic removal of the chi ps 
from the mortise as they are made by the ch isel. 

The lnrger e ngraving is a fron t  clevMion of 
the mach i n e .  The smaller o n e  shows the man­
Tl er ill which tllC ch i ps are removed from thc 
mortise. The crosshead, B, has a vertical recip· 
rocating motio n  between housi ngs, and is fitted 
with l ugs at the top and bottom, as gu ides for 
the chisel mandrel or carr i er. Be tween the l ugs 
on the chisel mnndrel is placed a slotted sleeve, 
C, fitted at it, u pper end with a collar having a 
recess or indent , a curved spring pressing the 
upper end o f  the lever, E,  and a proj ection or 

cam capable of engaging the lever. The sleeve, 
C, is fitted at its lower end  w ith a stop collar, FIESTER'S MORTISING MACHINE. 
the sleeve passes through the adj ustable trip 
gnard, A, and recipl'Ocates w ith the crosshead, less the ed , and fallen in, thns bl ocking up the tunnel, and also 
length o f slot where it sl ides on a starting pin . The trip affording countless vent holes by which the mol ten mass 
guard , A is made adjustable vertically by win� nuts and might escape, even if it could overcome the obstacles offered 
slot�,  the object bei ng to permi t of its adjustment to suit by the debris which strews its path. A gentlem an who has 
the respective position s of the sleeve as the crosshead , B, is gi ven careful and scienti fic attention to the flow, tells us 
oct to suit different thickn esses of timber in  mortising , the that he had followed its course for over six miles, and that 
guard , A, always requiring to be adjusted relative to the for the whole length of that distance the roof had caved in, 
position� of the �leeve in order to assure the actuating of say, every 150 feet or so. Anoth er favorable indication of 
level', E, at the proper time. Fitted to the chisel mandrel the cessation of the fiow is the dense black smoke which is 

IMPROVED CURTAIN· CORD TIGHTENER. 

st.mct ion , and perfectly answers the purpose for which it is 
i ntended. 

The frame of the device con sists of a su i t able piece of 
sheet metal h aving a longitu d i n al slot, and hent tw ice at right 
angl es at eith er end t o form l'ars, w h ich are perforated for 
the sec uring screws or tack,. This portion of th e dev ice is 
con ven iently st ruck up at one operation by mean s of a die. 

A screw extends from end to end of the frame, 
being secured after the manner of a rivet at 
the upper cnd, hut hcing free to turn . At t b e  
lower end the screw is  furnished w i th a milled 
head . A threaded block is m r u n ted npon the 
screw, and to it is secured a rol ler 'fbi, rol ler 
receives the curtain-cord, whose tension may be 
rea dily regu lated by turn ing the screw by means 
of the milled head. 

Further information in regard to tbis i n ven· 
t i on m ay be ob t a ined by addressing M r. F. E. 
Porter, 33 South ClH, rles street , Balt imore, Md. 

-----... �-...... -----
RECENT INVENTIONS. 

Mr. Theodore D. LockIing, of San Mateo, Ccsta 
Ri ca, Central America, has paten ted an i mp ro ved 
method of securing covers to nmbrella frames. 
so that they can easily be changed at wil l .  The 
invention consists of t.he combina t ion with the 
hand le and notched and perforated ribs of an um · 
brella, of elastic rings, clamps, cl ips .  and loops. 

An im proved watering pot h as bee n patented 
by }OIr. George F. Mclntosh, o f  Hallowel l ,  Me. 
The objec t of this i nvention i s  to facili t ate t. h e  
convenient changing of t h e  delivery n ozzles of 
the pot and prevent waste of water in sup plying 
potted plan ts . The watering- pot ia provi ded with 
a closed tnp, upper and lo wer orifices to receive 
changeable nozzles, an d a fill i;]!; aperture and 
fu n n el on the real' above the han d le. 

In SOUle of the Southern States  there are la rge 
tracts of l and that arc infested by the " cut ting 
aut, " which d estroys all vegetation ,  som e of 
these tracts being literally undermined �.Y them. 
Mr. Hira m B. Gray, of Col u mbus, Texn s, has 
patented an improved apparatus for destroy ing 
t h e se pests by blow in g into their nests sul phur­
ous or o ther poisonous fumes. 

. An improved table· leaf mppOl't bas been pa· 
tented by MI'. Horati o J. Lock e , of Belfast, Me. 
Tbe main object of this i nven tion is  t o  i mp:'ove 
t able-l eaf supports so that the sprin g will only be 
allowed to exert its greatest power when sup­
portin g the leaf. 

'Mr. Joseph C. H i p'gins, of New Brun3wick.  
N. J. , has  patent ed a detachnble calk for h erge­

shoes, which can be attached to or detached from the shoe 
w ithout removing the shoe from the hOI'Re\ h oof. 

An impr()ved winding' Toller for looms, et c" h as been 
paten ted by Mr. John Connelly of Hal lowell. Me. This 
invention relates to cloth-winding rollers used with looms 
to receive the cloth . and paper machines for  win ding the 
paper, and in winding web of other material, the ohject 
being to allow convenient removal of the material after 
being wound. 
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Protection In England. " on a published scale of four miles to the inch," in order to SOllle Practical Hints on Nickel Plating. 

To a country without competitors free trade may be a show the geological structure, the distribution of minerals, BY FR. hARTMANN. 
good thing. But when foreign ('om petition arises to cut the of the differen t  varieties of soils, of plants and ani mals, and Nickel plates and sheet nickel are n o w  generally lliade by 
ground from under the home laborer or to prevent the estab·  the climatic conditions. For the thoroughness and high the manu facturers of n ickel ware. T hese may be used in 
b shment of new industries free  trade does not  appear to  scientific quality of it the director's name is  a guaranty, but he the production of a ,olution w h ich is particu l arly w ell 
work so well. o r  thi" truth England is now gaining bitter has also associated wil h him a number of trained men from i adapted for nickel plating. To this end the nkke1 Is placed 
experience ; and as a natural consequence the more intelli· the United i:ltates Geological Survey, including Mr. Wilson, : on a perforated board in a saturated solution of am mon ium 
gent m anu facturers are taking ground against free trade in the able topograph e r  of the Fortieth ParalJd Survey. The : chloride (sal ammoniac), and the m e tal brought  in connec­
favor of protection of home industry. As an illustration of classifi cation of the lands of the rai l road companies accord- ! tion with the positive pole of a st rong battery. By the 
tbe manner in which closet theories go to the wall when ing to their fertil ity and their mineral and timber resources ' influence of the electric curr�nt  tbe metal gradually 
faced by the stern necessities of actual business life, nothing w i l l ,  of course, furn ish a rational guide to the extension of becomes dissolved, and a dcubl2 salt is formed (niekel 
better could be asked than this change of front by m any bran ches, and will have a wholesome effect in turning immi- ammon ium chloride),  which settles on t!Je bottom of the 
English man u fact u rers. The practical working of free trade I gration into remun erative c h ann els. The bullet in which vessel, while, at  the same time, the metal is kept continu­
in their case is  forc ibly �ut by �r. Joh n  Lister, of Bradford. i the survey con�empla t f!s �ublishing. w ill  �hus be eagerly con· ally in con.tact with the ammonium chl?r: . i," ,  
the founder of the vast  sIlk busmess of that town , based o n  i suited. MeantI me, the  SIg n al SerVICe w Ill welcome the new , If the mckel has p re viously b"en weIgheu, the amount of 
his patented silk and velvet looms.  Explain- the metal w h ich has become (i is80lved c::.n at 
ing to a correspondent of the Time8 his  rea- any t i m e  be determined hy weighing Lbe as 
son� for subscribing $10, 000 to the Fair T rade yet uncom bined nickel . In order to n i ckelize 
League, he said : w i th this solution, a plate of pure ni ckel is 

. .  A fe w years ago my l ooms were idle, JJ!ia .  J suspended in the fluid, and it is connected 
while London was flooded wi t h German vel· / w i th the positive poie of the battery, w I,ile 
vets. I was undersold. For t w o  years I paid t he metalli c  body which is to be coated, and 
my w orkpeople out of capital. In that t ime, which must, of course, be well clean e d ,  is 
however, I had considerably reduced t.heir COll nected , after it has been im mel'f-ed, with 
number, and tbeir wages were not nearly as the n egative pole.  The nickel is predpitnted 
much as they are now. At the time I speak from the solution as a br ight coat, whose 
of we were also beaten not only in velvEc'ts , thickness depends upon tbe length of time 
but the Swiss spinn ers were e ven sen ding duri n g  w hich the cu rrent is acti n g  upon it, 
their yarns into Bradford. Snpposing that I and also upon the strength of the latter. 
had been a weak capitalist, and tb is German In order to operate d irectly w ith the nickel 
confederation had o verthrown me-what sulphate, it i s  necessary to have a salt en-
tben ? The free trade theory, that if one trade tirely acid free, wh ich may readily be pre-
cannot supply l aborers anotber can, wouid pared bv adding a s m all qu::.ntily of EOdium 
have been put to a sel'ere test. Cou l d  the hydrate (caustic wda) to the solution of the 
w o rsted t rade of Brad ford have employed my commercial salt ,  after having first removed 
thousands of workpeopl e ?  No, sir. Co uld SECTIONAL VIEWS OF VELOCIPEDE BOAT. the copper i n  the manner which w ill pre-
it do so then or now, or is there any other sently be described. When the acid is n eu-
trade that could ? None. I n  a recent lecture I gave this as an 1 meteorological stations to be established i n  tbe pre-eminently tralized,  an ap ple-green precipitate of nickel hydrate is 
illustration to sho w  how necessary it is  to see how the labor- w eather-breeding sections of the contin ent. In every way formed, wl;ich is boiled for some time and then filtered. 
ing classes are to be employed before you allow one industry the coun try at large will profi t by this nominally private The solut i o n  is now perfectly neutraL 
after another to be dest royed by foreign competition. Let enterprise, whicb anticipates the national exploration of the To remove the copper from the n ickel salt, t h e  latter is 
us look a littl e  further. I pay £1 , 000 a year poor rate. great n orth west territory. first d issolved in w ater and acidulated by a few drops of 
\Vlmt if I had closed my mills and ceased to pay that or any· .. , • , .. sul phuric acid (commercial n i ckel sulphate is gcn erally 
th i ng else ? And, wpposing, instead of paying £l, OuO a VELOCIPEDE BOAT IN THE PUBLIC GARDEN, BOSTON. add), then a c u rrent o f  llydrogen sul phide gas, which is 
w eek and more- £52,000 a y ear and more-out of my own We give engravings of a velocipede boat of novel design prepared by pouring sulphuric acid over iron sulphide in a 
pocket to support my workers, the poor rate h ad been in daily use in t.he Public Garden, Boston ,  Mass. The boat flask, is passed th rough the solution. 
charged with it,  what then ? I think some of the free trade is made after plans by Captain Thom pson,  and is  not only The copper and other metals which are l i kely to he pre­
ratepayers would have found out the pract i cal effects of an ornamen t  to the lake, but is o n e  o f  the easietit and most sent are thrown down in the form of a black precipi t at e. 
unrestricted foreign competition. What pen or tongue can comfortable of small c raft. 

' 
When the odor of the gas is distinctly recognized its passage 

say what my workpeflple woul d have suffcred ? And for The boat is  double, the two hulls being connected together i s  stopped, and the sol ution healed to expel the l ast t races 
whose benefit ? Certainly not for mine, for h ad I been ·a hy curved bars at the bow and stern . The paddle w heel plies of t.he hydrogen sulphide. It i s  then h eated to boil ing in a 
weak capital ist and gone to tbe w all , I should h ave been one between the hulls, and is located abaft tIle middle of the llorcelain vessel with the addition of wme m etallic n ickel 
of the ch ief sufferers. For whose good, thf' ll .  w oul d al l the boat. It is worked after the manner of a velocipede wheel, By this meaus the free acid is neut ral ized,  and on evaporat­
m isery h:we been snffered ? For the good of the foreign capi .  and is covered by a metallic sheathing, w hich in t urn is ing to  crystallization there remains a salt sufficiently p ure 
talist and the foreign w orkma n ,  in order that luxury might covered by a beautifully modeled swan in hammered for n i ckel platiu g. 
be clothed at a farthing or so a yard less ! That is free copper. The articles w h i ch are to be plated are suspen ded in the 
trade ! The man working the wheel sits between the wings of solution w h ich we hal'e just described, and they are con-

" In the early days of free trade there were no steamers, the swan, and controls the rudder by tiller ropes extendiug nected w ith the positive pole. A n ickel plate, which also 
no means of rapid transit. We could not be inundated with upward over pul leys inside the swan, as show iu Fig. 3. dips into the l iquid,  is  .connected Wit�l the n eg ative pole ; 
foreign goods'-even corn came in slowly. We were masters The bull� are of galvanized iron, and measure about twenty- and from time to time the l iberated acid is neutralized by 
of the w orld in regard to m a ll ufac tureg. To-day we are five feet in length. - the addition of a sl i ght quantity of ammonium llydrate. It 
not ; to-d ay we have free is  bettcr  sti l l ,  for pract ical 
trade in all its simplicity, and resul ts, to s p read a layer of 
the result is disaster, the bank- nickel oxide o ver the botl om 
ruptcy of the manu Factnrer, 
the ruin of the farmer, and 
the destruction of indepen­
dent and profitable labor. " 

of the vessel in w h ich the 
nickel izing i s  being carried 
o n .  This w i ll d i ssolve in the  
free acid, a n d  t i le  solut ion 
will therefore remain neutral 

Nevada llIonulllental and of uni form strengt h. 
Granite. The nickel oxide is pre-

The beautiful stone CO!] ·  pared b y  com pl etely saturat-
tributed by Ine State of ing a solution of nickel sul-
Nevada to the Washington ph a l e  with sodium hydrate 
)tlonumeut has arrived in that (caustic soda), washing th e 
city, and is described by the prcci p itate ,  and then dryin g 
Republican as an obj ect o f  i t .  The n ickel o x i d e  thus 
gl'eat interest. It is a pure Formed is a h eavy powder of 
specimen of native granite, an apple· green col or, and 
and is elaborately inscribed. may be eitheI' spread over 
The letters are of solid silver, the bottom of the vessel , or 
and about as th ick as a silver else it can be pl aced in a 
dollar, some six inches in linen bag and suspended i n  
heigh t, and o f  proportionate the l iquid. If a solution of 
width. Th"y are so neatly n j c k e I sulphate,  acidified 
fitted into the sol id granite with s u I  P h u r i  c acid, is 
that the joint is al most invisi· Fig. l .�VELOCIPEDE BOAT IN THE PUBLIC GARDEN. BOSTON. poured into a saturated solu-
ble. Above t h e  w ord " Ne· tion of a m m onium sulphate, 
vada " is deeply cut in  the granite the motto of the State, The boat does not attain a great speed , but it is free from crystals will separate out, con sisting of the d ou ble salt of 
,. All for Our Country, " and b310w the date, 1881. The rocking and tipping, and is a great favorite. A. number of nickel ammon iu m sulphate. The c rysta.ls are washed with 
figures of the date are plated with gold . The gran i t e  COlll- them are in use in Boston. cold water, dissol ved in hot water, and tb en the solut ion is 
posing it is the hardest ever seen. That part which is pol- .. ' .  .. completely n eutral ized with am monium hydrate. It is then 
ished is almost blue in color, while the remainder presents a Another New COlllet. allowed to stand for several days at a temperature of 20° to 
somewhat gray appearance. It is the m ost expensive stone The Smithsonian Institution has received from the Astron o- 25°, until no more crystals separate out.  It is  also o f  i m-
con tributed by any State so far. mer Royal of Greenwicb the ann ouncement of the discovery, I portance th at the liquid be mai n t,ained at this temperature 

• ' . ,  ... by Denning, on October 4, at 15 hours, of a bright comet in during t h e  nickelizi ng, for otherwise the nickel will n ot 
The Survey oC the Northwest. Leo, in 9 hours 22 minutes right ascension , 16° of n orth I adhere firmly to the metal. 

Mention has been made in t llis paper of toe projected sci- declination, with a daily motion of 30 minutes east. During the operation of plating a sheet of ni ckel , I)on-
entific survey of the country tributary to the Nortbern This is the fifth new comet of this year, El l cke's being an nected with the positive pole of the battery, is  suspended in 
Pacific Rail way and the O regon and Rail w ay Navigation old acquaintance. All but comet A, 1881, are, we nnder- the solution. A.ccording as the nickel becomes Eeparated 
Company's lines, under Professor Raphael Pumpelly. The stand, still telescopically visible. Four of  the six appeared from the solution the sheet dissolves, and tbus the solution 
JJJvening P08t annau ll ces that the work, which will be organ- in the constellation Auriga. It is quite unusual for so many maintains its original strength. Plates of absolutely pure 
ized for a term 01 years, contemplates mapping the country of thei'e erratic wanderers to be on view at once. nickel are at present quite expensive, in consequence of the 
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very il igh temperatnre which is required for their fusi ng Entering tbe works at the west end, we pass tb rough the  I' already referred to, were designed and built at this establish-
and casti ng. By tbe addition of one five-thousandth part office and i n t o  the main macbine room (sh o wn in tbe engrav- ment. 
o f phosphorus its point o f  fusion  may be considerably low- ing), 175 feet long by 60 w ide . All the available space is 'I A steam engine for oil  well drilling is anotber prod uct ion 
ered. As tile phospborus is not objectionable in nickeliz- fi lled w i th lath es, . planers, mill ing machines, and a great of tilis department.  Its points of superiority are the perfec­
ing, the plates are generally made of metal con taining phos- deal of other machinery empl oyed for special work. Among tion of its balance valve and the link-m otion attachment, by 
ph orus, and they are used to the best ad vantage in rather the most perfect macb i nes are those for tapping malleable I mean s of which the engine can be in stantly reversed, h o w ­
thin sheets, for, the larger t h e  surface of the nickel plate, iron fitt i n gs. They c a n  b e  operated b y  an attendant baving I ever h igh the rate of speed may be. For en gines for deep 
the less will be the strength of tbe current required ; and very lit tle skill.  For example, a T-fitting is placed in a well drilling this l ink motion is indispensable. Another use­
when thc pieces to be plated are not large, as w ill occur in chuck, which is then moved iuto position for the taps to enter ful and novel contrivance is tbc w atcr packPr, designed in 
the majority of cases, two or tbree Bunsen elements will be the openings of the fitting. Tbe machine i s  then put" in I part for use in deep w ells to shut off water veins in the rock, 
sufficient. motion,  and whilc the taps are doing their work another Tee but more particularly to confine the gas in the wells so that 

In addition to the above m ethods for n ickel plating others is put into a second chuck. As soon as the threading of  tbe ! the aC( 'u mulating pressure will force the oil up through the 
b ave been proposed, which also give good results, but which first fitting is accompl ished the machine reverses itself, and i tubing and make a flowing well where otherwise the use of a 
require m :Jre expensive preparations than those previously when the taps have been carried back the proper distance it pump would be necessary. A considerabl e port ion of the 
men tioned ;  thus, for instance, the double salt of nickel comes to a stop. The chuck holding the tapped fit t ing is machinery here is also employed in perfecting i n  its various 
potassium cyanide and solu tions of nickel nitrate have he en then swung out,  and the second one substituted. The method parts the Jarecki adjustable pipe tongs, shown in the engrav­
proposed. On account of the vapors w h ich escape from the of proced urc now is but a repetition of that al ready described, iug. Tbe superiority of  tbese tongs h as been well p�tab­
cyanid e  sol utions, althougb only in small quantiti es, they and the atten dant has little else to do than to keep the chucks l islwd .  Each pair ser ves the purpose of six sizes of common 
are particularly objectionable, and therefore the employ- supplied w ith blank fittings. : tongs, anr] it t akes but a moment to adjust th em to any 
ment  of cyanide preparations, on account of their poisonous In pipe  fi ttings, such as Tees and elbowH, it i s  very essen- : desi-red size. The �teel har or grip is reversible, tbe end that 
properties, should be avoided whenever i t  is possible to do tial that the branches be at right angles to each other. To I is made concave being intended for use in ca,es wbere i njury 
so. Tile nickel nitrate gives a beauti ful and durable coat of secure this result is next to impossible by the old method of . to tbe su rface is to be avoided. With the pointed end prop­
nickel .  The solution is most effective when it is composed tapping each openin g  separately. But the machines used in erly adjusted the tong is valuable as a wrench for sq'lare or 
of 4 parts of crystal lized nickel nitrate dissolved in 150 parts this establishment  are so perfect tbat only correct w ork can other shaped nuts. 
of water, to which 4 parts of ammonium hydrate are added, be done on them. Another of the products of this department is a great 
and then 50 parts of the acid sulphite of sodium are dis- The variety of sl<'es o f the differen t pat t erns of malleable  variety of iron body globe and angle valves, safety and back-
solved in t h e  above solution. fittings made here is almost endless, and in their fJroduction pressure valves , and gate val ves, including all the sizes for 

Tbe ac i d  sodium sulphite is prepared hy heating copper due consideration is always given to the matter of adapta� which a demand exists, and varying in weigbt from tcn 
with sulpburic acid in a retort, the gas prod_uced is passed bility and cost. Fitt ings for gas con n ection s  reqn i re only pounds to one tbousand pounds. 
through a smal l  quantity o f  water, which w ill retai n the moderate strength, an d  are o f  a much lighter pattern than Equal in area to the mai n machine room, an d  in the story 
copper wh ich has been mechanically carri ed over, and then those designed for use as steam or water connec1ions. For : above it, is  the b rass fi n ishing department, pleasantly situated 
the gas (sul phurous acid) i s  di8801 ved in water until the the convenience of the trade, manufacturers ()f this class of !  and w ith windows on e v e ry si de,  affording a m p l e  l igh t and 
liquid ·smells distinctly of burtling sulphur. The solution goods have a l ist, or c h art, on which each fitti n g  represen ted ven tilation_ Here are made brass goods of almost every 
wbich has tbus been obtained is divided into two portions ; is  supplemented with its number and s ize. Fittings sold by description, the supplies for steam purposes b ·'ing most 
one part is saturated w ith sod ium carhonate as long as effer- w eight are n u mbered np to 671 ,  an d of these the greater por- largely represented. ,Vith the relati vely low plices prevalent 
vescell ce takes place, the other balf of the acid is then tion are of two styles-the plain pattern for gas, and the for goods of this class they can he profitably manufactured 
added, and in thi s manner t.he bisulphite of sodium is pro- beaded for steam or  w ater_ There are, besides. several other only by the use of the most improved machinery and tools. 
duced. This must be employed as i t  is, because it is  impos- pattern s  of fitt ings,  not sold by weight, which have n o  place Brass val ves of any one size are here taken in w ork i n  lots of 
sible to crystallize the  salt by evaporation , for in so d oing on the chart. usually not less than one thousa n d  p i eces at a time, and lllany 
one half of the acid would escape and the mon o-sulphite of  With the larger a n d  more m assive machines,  dc'signed for ! of the parts in the process of fi n i shing pass through a succes -
sodium remain behind. tap ping fittings vary i ngin size n p  to three inches, the threading sion of lathes before being completed. The brnss valves and 

For nickel plat ing of the finest kind,  such as is produced is effected w ith the same ease and smoothness of motion as cocks include the sizes from one-eighth of an inch to four inch,  
in American factories, a solution is prepared from the nickel in the case of  the smallest machines. Fittings with openings and are of v arious patterns. For ordinary uses the bodies 
nitrate and acid sodium sulphite. It so metimes happens that varying in size present no difficulties, and a Tee with are left  i n  the rough, just as tbey come from the moulds, 
the nickel wil l stri p or peel off from the metals on which it branches, each for a different size o f  pi pe, is di sposed of except in such parts as can be easily finished. But of val ves 
has been deposited. It is said that th i s  objection can be exactly as when the openin gs are all alike, and tbe tap ping of for steam purposes there is a great d i versity of style and 
overcom e  by placing the dried plated objects into a bath of one opening left�handed and the other right is j ust as easily . finisb . The nickel �plated radiator valve, mounted with rose-
oil and heating them up to 21(t-270° .  accomplisbed. ' w ood wheels, and highly pol ished over its e n tire surface, is 

According to Weston,  a plating of great beauty and d ura- Among mach ill es d esigned for special w ork are those for an example of perfection of workmanship and el eganre of 
bil ity is obtained by mixi ng a solution composed of 5 parts making un ions, flange unions, bush ings, a n d  a variety of finish.  The smaller lathes are kept busy on such brass work 
n ickel chlo�ide and 2 parts boracic acid w.i th o.ne made up I othe: pipe co�necti

,
on

:
s,  an d the large ul�right mac� in:s for as

.
a ir  �ocks a�d bibbs, cyli�der and gauge cocks, and e �ery­

of 2 parts nICkel � ulphate and 1 part boraclC aCld, and then i tu,ppmg gray H on fittmgs of the larger SIzes up to SI X lllches , thmg m t l mt hne used for eIther stenm ,  gas . water, or oIl .  
adding, while continually stirring, sodium bydrate (caustio I are especially noteworthy. He re the opening of the fitting ' Of  materials made In this  d epartment for oil well pur­
soda) unt i l  the p recipitate is rediswlved. is first reamed to the proper size, the reamer is then replaced poses, the ball valves for use in the pump chambers already 

For the nickelizing of iron or steel, it is best to first COrtt w i th what is known as an expansion tap. The p urpose of referred to are among the most important. Oil wells as at 
the objects to be plated with a thin fi lm of copper. which i s  this tool is to d o  away w i �b the necessity o f running back the present drilled vary in depth from 1, 700 to 2, 000 feet, and 
read ily accompl ished by dipping the material into a dilute tap after the tbrea.ding is completed. T h i s  is accomplished experiments with valves of alm ost every descri ption for 
solution of copper slllphate.-Neueste Erjindungen by shifting a: cam arrangement whereby the cutters are pumping t ilese wells bave establ ished the superiority of this 
Erjahrungen, viii . .  p. 41 1 .  dra w n  into the body of  the tap, which is then removed w ith- ball valve, both i n  effectiveness and durabil i ty.  T h e  upper 

.. f . ,  .. out interfering at al l  with the m otion of the machine, ren � or plunger valve is among t h e  views )!;iven. With the excep-
AMERICAN INDUSTRIES.-No. 77. dering stoppages u n necessary either for the removal or tion of  the p acki ng and sea.t, it  i s  made entirely of brass, 

THE MANUFACTURE OF STEAM. WATER, AND OIL WELL adjustment of reamer or tap. Other mechanism is employed the ball being of very h a rd brass ; the  seat on which the 
FITTINGS. for threading the still larger fitt i ngs, which i n clude the  size ball rests is of hard steel . and is h eld in place by the valve 

It is only within comparatively recent years that it has fOT 12 inch pipe conn ecti ons.  From a 12  inch Tee, which crown or t op, which clamps it to the body of the valve. 
ceased to be n ecessary for every builder of steam engines or h as a weight of abou t  300 poun ds, down the range of sizes For packing, cup-shaped leatbers are used ; they are arranged 
boil ers to make his  own valves, pipe connections,  and much to the one-eighth inch elbows a n d  Tees, of which e ighteen to admit of expansion under pressure to insnre their fi ttlllg 
other work of a si milar character. The man ufacture of or twenty weigh not more than one p( )und, the n umber of  the pump chamber closely until worn too thin for further 
these articles  is n o w  a separate ind u stry. The expense pieces of even th e straight sizes of fittings is astonishi ng. use. 
formerly attending the product ion of th ese articles in con- To one unfamil iar w i t h  the applianc('s in use in  the pro- The pressure to which tbe valves in actual use are Bub-
n ection with legi timate engine w ork, was necessaril y very duction of petroleum in the Pennsylvania oil fields the pur� jected averages 1 , 000 pounds to the square inch. Under 
great, and no hettcr evidence of this is n eeded than the SllC� pose of many of the implements made in tbh;  establishment such conditi ons tbey are n aturally rapidly worn out ,  but as 
cess of the great manufactories of this class of goods, whic h  would be a matter of considerable conjecture. This com- all tbe like parts of the valves are made uniform, any worn 
are perfectly adapted to the purpose and provided w ith the pany was one of tbe first to make a special ty of the manufac- or damaged part is easi ly rt'placed. The lower or standing 
most i mproved machin ery and tools. ture of the cla�s of goods used in the petroleu lll industry. valve differs from the plunger only in the arrangemen t  of 

The vie ws given o n  our titl e page illustrate the exten sive They have, in fact, grown up with its d8vclopment, and have the packing, for which leather rings are used i n stead of cup­
establish ment of the Jarecki Manufacturing Oompany. never fail ed to keep pace with the requirements and con- shaped leathers. The manufacture of t h ese val ves, u n der 
located at Erie, Pa. , who have been very successful. in build- stantly i n creasing demands of the oil producers. Most letters patent, has been carried on by this com pany for nearly 
ing up and extend i ng its trade. important in tb is l i ne of goods are the oil well pumps. The twel ve years, an d during that time much progress has been 

The build i n g  was established about twenty years ago, pum p chambers fi rst in  use were tubes of d rawn bmss, but made in perfecting machinery for the purpose. The finish­
without capit'll , and with apparatus consisting o f  only two in the matter of durabili ty and cost they did n ot p rove ing of the valve balls by the methods original ly employed 
hand-lathes of thc  crud est make, a n d  a small fnrnace for enti rely satisfact ory. The mbstitution of cast iron tubes for was an o peration deman ding a degree of skill in its accom­
melting brass. We cannot trace the devel opments of this the purpose gave results m ost favorable i n  all respects. and plishment wh ich fe w possessed , but with the mecbanism 
con cern from t h is smal l beginn ing to its prese n t  extensive now for many years this m aterial has been used in th eir n Jw itl use the process is a very s imple one .  
proportions, although it would undoubtedly prove very manufacture at  t h i s  estab1 i shmcnt. 'rhe deep w ell pumps include other sizes tban those in use 
interesting. The practical mechanical knowl edge, i n d ustry, The mach inery for the production of these pumps consists for oil w ells. From the very small pump to be llsed in con · 
and sou n d  business princi ples of the broth e rs, Henry an d of three u pright boring machines,  extencli n g from the base- nection with one incb pipe ther are made of sizes increasing 
Charles Jarecki-thc founders of the busin ess-were ole- ment upward into the machine room, each with capacity for regularly up to the monBtcr pump for �ix inch pipe. The 
ments that contributed m ost i n  placin g  this industry high boring six pump chamber,. Each machine is pl"Ovided with cha.mbers for the l 'lrger sizes are heavy drawn brass tnbes. 
among the mUlIUfacturing interests of t he country. s ix h ollow spi n dles, into which are placed the solid east iron Th ese pumps are iu use i n  all parts of the coun try, and 

Among the views on the first page is  a sketch showing the cy l inders, 5 feet long a n d  3 inuhes i n  diameter. By the many of the larger sizes are to be found i n  the Colorad o 
gen eral appearance of the bui l d i ngs. They consist of seve- action of the machine t h e  spindles con taining the cylinders mining districts, as well as at some of the principal brew, 
ral handsome structures having II frontage of 330 fcet .  The are revolved. and the bori ng is done with d rills which work eries in New York city, where they are used in connection 
main building h as an elevation o f  three stories above the upward to allow clearances for the chips. Afterwards a with artesian wel ls .  
basement, and covers an area 175x60 feet ,  and th ero is  a wing reamer is used to make the bore exact and true, and the n')w Another product of t h e  brass department., although IH I 
attacbed to the rear wbich is 80x40 feet. To the right is the hollow cylinders are then tran sferred to a h orizontal polish- brass is used in it s production, is the Ja reck i screw plate, 
galvanizing shop, 70x40 fcet, and the extension on the left ing machin e, provided with plungers having at the ends fork- shown in  the engravings, the purpose of which is t o tb read 
is the m allea h le  iron foundry, i nclosing a space 80x 1 50 feet. shaped attachment�,  secn red to the tines of which are lead and to cut off pipe. It is  a tool capable of adjustment to 
Attached to tbis at the rear and opening into it is the gray pieces, semi-cyl i n d rical in form. As the pump chambers d iffrrent sizes of pipe. The cam plate and the face of the 
iron foundry, 60xlOO feet. The annealing room ,  50x80 feet, revolve at a h igh rate of speed, the plungers travel forward st ock are stamped with corresponding figures, and to set the  
is back of this, and further to the right is the core shop, and back through the w h ol e  length of  the  bore , and by the dies  to any desired size the cam plate i s  m oved until the 
50x160 feet. Situated between this li nd the main building is aid o f  emery and oil the tubes are fi n ished to a mathematical figu res corresponding to the size are in line, when the t bumb 
the rattler roo m ,  40x10:l feet. The huildings are all of brick, exactness in size and a most beautiful polish secured. These I nut is screwed down and the plate is ready for use. Aft er a 
and substantial and strong in construction. last men tioned machines, and many of the other specialties thread has been cut the stock can be instantly removed by 
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shifting the cam plate s o  a s  t o  draw the dies back from the formed i n  metal core boxes, o r  moulds, from which they I and their bodies presented a most horrible appearance. 
pipe. Au important feature of this tool is that when a num- are transferred to iron plates and carried to the ovens to be To one riding through the district it seems miraculous 
bel' of pieces of the same size of pipe are to be threaded baked. Much of the work here requires a pract iced and that a single soul escaped. The fire swept through the 
there is a stud bolt w hich, after the d ies have been properly experienced hand for its  accomplishment, while for the green trees the same as the dry. It  ran through fi elds of 
set, can be adj usted to limit the throw of the cam plate to more ordinary forms the rapidi t y  with which t h ey can be corn at the rate of twenty miles an h our, and fields of clover 
that size, and thus the trouble of resetting after each opera- made depends entirely on the dexterity of the operator. w ere swept as bare as a floor. Dark and gloomy swamps, 
tion is avoided. The plates are also provided with an effect- In a building separate from the others and located near , ti l led with pools of  stagnant water, and the home for years 
ive appliance for cutting off pipe. The working parts are the iron foundries, are the tumblers or rattle barrels, ten in ' of w ildcats, bears, and snakes, w ere struck and shriveled 
all made after a uniform standard, and can easily be dupli- num ber, which receive the iron castings as they come from and burned llimost in a flash.  O ver the parched meadows 
cated . Five sizes are made, which are numbered from 1 to toe moulds and the annealing pots. They are operated by the flames ran faster  than a horse could galop. Horses did 
5, and their combi ned range includes the various sizes of means of a shaft whieh receives its motion from a special galop before it, but were overtaken and left roasting on the 
pipe from one quarter inch to six inches. engin e  provided for the purpose. ground. It seemed as if every hope and avenue of escape 

The floor above the brass finishing departmen t  is occupied On the p remises is a natural gas well , drilled to a depth of were cut off, and yet hundreds of l i ves were spared. Peo-
in part by the pattern and carpenter sho ps, which are pro- 700 feet. which has been in operation for the last ten years. pIe spent ten to twenty hours in dit ches and ponds, or in 
vided with everything necessary to that branch , and most of D u ring the first year after its completion the supply of gas fields under wet blankets, having their hair singed,  their 
t·he remaining space serves as a place for grinding castings, was sufficiently abundant to be used as fuel for generating l imbs blistered , and th('ir clothing burned off piece by 
for which purpose a l arge number of emery wheels are in steam, besides furnishing light for the different shops. But piece. 
operation. The d rill presses here, a'li d the machines for after that time the volume of gas diminished considerably, In dozens of cases the first flames spared houses and 
punching, stampi n g, and shearing, are for the manufacture and from then on the yield, though steadily maintained, barns, but after seeming to have p assed on for miles, sud­
of boiler flue cleaners, for which cast steel is used to make was no more than adequate to the need for lighting pur- denly circled back a n d  made a clean sweep of everything. 
the springs and scraper pieces, the stems or  stocks being of poses. Unless one rides over the burnt district h e  eallnot believe 
malleable iron. This flue cleaner meets w ith a large sale, The department last to be reached is the galvanizing shop. the eccentricities of a forest fire. In t he great swamp. 
an d has proved very efficient and satisfactory. The variety of m alleable and gray iron castings and fittings between Sanilac and Sandusky, i t  burned everything to  the 

Going down from this  floor on the elevator there are here in course of preparation to be galvanized includes a roots for a m ile in breadth. T h en it left patches from ten 
found the varied products of manufactut'e stored, ready to large amount of castings for cl othes wringers and washing feet to ten rods wide, Then again it struck in alld burned 
be put on the market. The store room is 1-75 x 60 feet, and is machines. Galvanizing is not a complex process, but the lanes hardly t w enty feet wide, leaving hal f a mile of fuel 
p rovided with numberless tiers of bins for the thousands of experienee gained by long p ractice and careful observation on either side.  In the timber it seemed to strike thE; geeen 
sizes of fittings o f  the various kinds, and with closed com- is a necessary condition to perfect work. As the eastings trees harder than the dry oues. It was like a great serpent 
partments in which the brass goods are kept to be free from come from the aCid baths they are immersed into melted m aking its wa,- across the coun try. It w ould run w i t hin 
dust and d irt. zinc, and when thoroughly coated with that material are three feet of a wheat stack, and then glide away to lick 

The motive power for the 1V0rks is furnished by a 125 plunged into water and held there a moment, whicll gives up a house. It would burn a stack and spare a barn ten 
horse power engine in a room adjoining the main building, them a frosted and silvery appearance.  The operation of feet off. 
and two large boilers supply the steam .  The blacksmith tin n ing is also performed here, w hich differs but l i ttle People felt the heat while the fire was yet miles away. It 
shop has eight forges, a power ham mer, and other necessary from the galvanizi n g  process. wi thered the leaves of trees standing two miles from the 
appointments. Adjoining this is the bra�s moulding shop, The extensive trade af this concern in the oil regions o f  path of the fiery serpent. The very earth t ook fire in h un­
spaci ous >lnd well ventilated, provided with five melting fur- Pen n sylvania and the adjacent States has necessitated the dreds of places, and blazed up as if the fire were feasting on 
naces in which fifteen to twenty heats are made daily. The establishing there of branch stores at the variolls business cordwood. The stoutest log buildings stood up only a few 
operation of mel l ing aud pouring is  shown in the engraving. centers. At present the number of the stores is eight, but minutes. The fire seemed to catch them at every corner at 

The malleable iron fou ndry presents a scene of bustle and every new development of territory is closely followed in once , and after a whi rl and a roar n oth ing would be left. 
activity. Here bench or snap flask moulding is the proeess order that addition al branches may be provided wherever Seven miles off the beach , at Forester, sailors found the 
mai nly in use, which differs from the ordinary moulding in the indications seem to favor such a step. heat uncomfortable. Where some h Ollses ahd barns were 
not requiring a separate flask for each mould. The snap In the factory at Erie employment is given to about four burned we could not find even a blackened stick. Every 
flasks are frames of wood, hinge d  at the corners, to admit . hundred men . The ulliform excellence in quality and work- l og ,  beam, and board was reduced to fi n e  ashes. 
of being remo ved from the completed moulds, which are then ! manship of the diversified products of manufacture has Seven miles back from the lake at Forester a farme r  gath­
transferred to the foundry floor, and, if necessary, placed secured a market for t hem in almost every State in the ered up fifteen persons in his wagon and started for the 
one upon the other to a height of three or four moul ds. Unio n ,  and in the Dominion of Canada. beach . The fire was dose behin d  them as they otarted-so 
When piled up in this way the top moulds are poured first, . .  - .-- -.- .. , • , .. close that the dresses of some of the women and children 
and when the metal has had time to " set, " they are removed, Characteristic Ineident .. oC the Michigan Fire. i were on fire from the sparks. It was seven miles of up h ill 
and those next below are ready to receive the melted metal.  Fires had been burning in Sanilac, Huron, and Tuscola ' and down, with corduroy, ruts, and roots, and the h orses 
O n ly brass patterns are used here, which are arranged in counties, but n o Olle apprehended any danger. Farmers needed no whip to urge them int o  a mad run .  As the 
forms technically called gates, each gate being made np of had set fire to slashings to clear the ground for fall wheat, wagon started the tire of a hind w heel rolled off. They 
as many pieces as the size of the articles and dimen sions . o f  I but thi s happens every fall, and the fact that not a drop of could not stop for it, and yet, even on a good road the 
the flask will admit. The iron for this departmen t i s  m el ted , water had fallen in from fifty to seventy days was not con- wheel would have crushed down in going twenty rods with­
in an air furn ace, and without artificial blast, a chimney 120 sidered by those who saw the s m oke clouds and replied that out i t. 
feet high affordin g the necessary !lraught. At one  end of there was no danger. There was danger, Behind that pall It is an actual fact that the horses pushed over that seven 
the furnace is the fire grate, so situated that the flames are of smoke was a greater enemy than an earthquake, and it miles of rough road at a wild run , and the wheel stood firm. 
cnrried over the iron to be melted. Thus all the different had a tornado at i t s  back and t w o  hundred miles of  forest A delay of five minutes at any pt'li nt of the road would have 
grades of iron in the furnace are fused at one time, and the in the front . From noon nntil t wo o'clock a strange terror given fifteen more vietims to the flames wh ich followed on 
melted metal need not be removed until it has hecome tho- held the people in its grip ; then all of a sudden the heavens . beh i n d. I saw the wag· on at the lake,  and I saw the tire 
roughly mixed and is of a uniform temperature of t h e  degree took fire, or so it seemed to hund reds. In some localities it ! seveu miles away on the roadside. 
desired-conditions necessary for an iron suitable for heavy came with the sound of thunder. In others it was preceded I The people w ho sought the beach had still to endure 
malleable castings. Charcoal iron is almost exclusively em- by a terrible roaring as if a tidal wave were sweeping over much of the heat and all of the smoke. Wading up to their 
played for malleable work. The east ings, as they come the country. Almost at the sam(j minute the flames appeared shoul ders, they were safe from the flames, but sparks and 
from the moulds, have a wh ite luster and are very brittle in every spot over a district of country thirty miles broad by cinders fell like a sn ow storm and the smoke was suffocat i n g. 
and hard. The view g iven of this department shows the one hu ndred in length. The birds not caught i n  the w o ods w ere carried out to sea 
men in the act of receivi ng the melted metal from the fur- At Richmondville, ten m ile� above Sanilac, one hundred and d rowned, and the waves have washed thousands of 
nace and pouring it into the moulds. III an ·adj oining I and fifty people had comfortable homes, stacks of hay and them ashore. Squirrels, rabbits. and snch smal l animals 
smaller room are made malleable castings from cupola I grain , teams, cows, pigs, sheep, and no fear of the fire stood no sho w at all , hut deer and bear sought the beach 
melted iron. These are o nly the smaller a n d  lighter pieces which they knew was burning a mile away. At two o'clock and the company of human beings. In one case a man 
for which this process of melti ng has been found suitable. the flames rushed out of the w oods, leaped the fences, ran l eaped from a bluff i n to the lake and found himse l f  close 

In the spacious gray i ron foundry n ear at hand are made across the bare fields, and swallo w ed every house but two, behind a large bear. They remained in company u n d e r  the 
the castings for tbe various sizes of iron for body valves and roasted alive a dozen people. I t  is hardly forty rods to bank nearly all  n i ght, and the bear seemed as humbl e as a 
and cocks. and also for t h e  gray iron fittings, of which t h e  the beach of the lake, and yet many people had no time to dog. In another in stance two of the animals came out of 
multiplicity o f  sizes is almost as varied as in the case of the re�ch the water. Others reached it with ' clothing 011 fire the forest and stood close to a well from w hich a farmer was 
malleable iron fittings. For the lighter castings the breech- and faces and h ands blistered. The houses did not burn d rawing water to  dash over his h ouse, and they w ere with 
moulding process is u s e d .  singly, but o n e  billow of flame seized all at once and reduced him f o r  two hours before they deemed i t  prudent to jog 

An interior view of the anneali n g  room is given, showing them to n othing in ten minutes. along. Deer came out and sough t the companionsh i p  of 
the annealing furnaces , which occupy the ent ire length of the I saw many and many a spot where the bi llows of ti re cattle and horses, and paid no attention to  perwns rushing 
room on one side. A s  the castings come fro m the monlds jumped a clean half mile out of the forest to clutch house past them .-.Detroit Free Pres8, 
they are first cleaned of sand by the t umblillg process and or barn . T h e  Thornton family were wiped out with the 

_____ __ ... . ' . ,  .. 
are then brought to this department, w here they are paCKed exception of a boy. Thornton had h itched up h is team to 
in iron pots, w ith alternate layers of iron scale. As fast as drive the family to a place of safety, but when he saw that Reed Bird Shooting In Delaware. 

the pots are filled the tops are covered over with a layer of they were all surrounded by the flames he un h itched the As they go south ward in the fal l ,  our favorite meadow 
clay and then placed in the ovens, When an oven is full h orses in despair. Before they could be unharnessed they singers, the bobolinks, take to the marshes and become reed 
the openi ng is walled up with bricks, which are then plas- ! bolted in different directions, and the old man became so birds, much sought after by sports m e n  and pot h unters. At 
tered over with clay. Heat is now applied, gradually ! confused that he ran dirpctly toward a big slashing, whieh Chester, Delaware, the  headquarters of the bird shooters of 
increasing in degree u n til the castings become red hot , in was t han a perfect mass of flame, and dropped and died the State,  there are forty professional " pushers. " 'l'he 
which condition they are kept for a length of time, varying with his head toward it .  shooting begin s  the first of September. The Ph iladel phia 
from six to eight days, according as the castings are light or Meantime the mother and children had taken refuge in Times makes a brief estimate of  the results of a month's 
heavy. A fter the pots h ave been drawn out from the ovens the root house. This was a structure mostly sunk in the I shooting. At Chester, at the Lazaretto, and the two hun­
and are sufficiently cooled the castings are dumped. In the gro u n d  and the roof well covered with earth. Here they : dred club houses that line both hanks of the Delaware from 
p rocess of extracting the carbon the castings have also been were all right for a t ime, but when the father failed to join League Island to Marcns Hook, there will be at least nine 
con siderably changed in appearance, being- now covered t hem one of the sons w e n t  ou t to see what caused the delay. hundred shooters daily. At the former t wo pl aces 2, 000 

with heanti fuJly colored scales of varying h ues, from straw lIe was hardly out of the place before the dool' through birds daily-taking the scores o f  t hose who pmh themselves 
color to dark blue, which, if not quickly removed, would which he had passed was iii flames. In tbis emergency he and of the professional shooters-w ill be killed. Eight hun · 
expose the castings to rapid oxidation. ran to a dry creek . and by lying on his face and keeping his dred gunners daily f.rom the private club houses is but a fair 

Situated conven ient to the foundries is the large core shop, mouth to the ground he lived through it, count, and,  giving them each a score of 10 birds daily, the 
where more than fifty men and boys are e mployed to sup- I talked with a woman who lived neighbor to the Thorn- total will be 10, 000 birds killed every day in the month o f  
ply the vari0us moulding- departments with cores, in quanti- tons, and who escapeci b y  fleeing t o  a field o f  plowed September, a n  aggregate o f  300,000 scored a t  the above 
ties n ot less than twenty five tbousand e very day. The I ground.  This was only a few rods from the root h ouse, places alone.  This is hut a meager approxim ation of the 
materia.l , as prepared for m aking the cores, consists of a and she said it was .fully an hour hefore the screa ms and grand total , probably ranging over 1 , 000, 000 when the 
mixture of sand with flour, rosin, molasses, sour beer, or I shrieks and groans from the people inside grew quiet in marshes from Bombay Hook to Bordentown are ineluded 
such other materials as may be required. The cores are death. One by one they were suffocated by heat and smoke, in the estimate. " 
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266 Jcitutifi c �tlttri cau. [OCTOBER 22, 1 88 1 .  
The Non-Condensing vs. the Condensing E ngine. old marin e  types, rendered necessary by the higher steam I quency with which the water is changed,  and other circum· 
Experiments macic w ith a Corliss condensing engine at a pressure, may perhaps balance the mere weight of the omit· I stauces. This operat ion being satisfact()l'i ly  finished, the 

factory in Mulhouse, Germany, in 1878, and others made ted air pump itself, while the surface condenser is still i emulsion is well drained, and is next melted at a temperature 
with a Corliss engine of the  non·condensing type at the fifth needed to supply distilled water for the boiler. In making 1 of about 50° C (= 1 220 F. ) 
Cincinnati  Exhib ition , in 1874, have been compared and ably up un cstimate of the economies, the room occupied and the As regards the filtration of the emuhion, fine nnen , puri­
d iscussed by Chief Engi neer Isherwood, of the U. S. Navy, weight carried, n ot only of the engine, condenser, and pumps, l fied cotton w ool, or a special paper which is sold for the pur­
for the purpose of determining thc boiler pressure at which but also of the boilers, the fuel, and the water, in boilers and i pose at the German photographic stock nouses, may be used. 
the non condensing b€comes equal in economy to the con· condensers are to be considered. It is known, however, that '1· The emulsion is now quite ready for use in coating either 
deusing engine. His paper is given in the Fl'anklin JoUl'f,al. in using steam of high pressure, even i n  beavy condensIllg , ordinary glass, opal glass, or paper ; b ut if it is considered 
The well known opposition of  Mr. Isherwood to high meas· engines using high measures of  expansion and great cylinder ; desirable to preserve tbe emulsion in the jelly form any great 
ures of expansion in the marine  engi n e  need not affect tbe condensation, substantial progress in economy has been real· length of time, it is ad visable to add 0 '2 part of thy mol or 
mind of th�� read er, as Mr. Isherwood considers it abundantly I ized, and it may be that a still further advance may be made ! phenol to each 100 parts of emulsion , the preservative agent 
proved that no econ omic gain results from carrying ex pan·  by improving the boiler and reducing the amount  of water being p reviously dissolved in 5 to 10 parts of aleohol. 
sion beyon d  the measures easily obtainable in non·condens· and fuel carried, as well as by omitting the air pump of the For the dark room, used for tbe t:reparation of the chlor ide  
ing engines, when nsing steam at  70 pounds boiler pressure marine engine. emul sion, it  is sufficien t to provide the ordinary yel low or 
and npward. No motive, there fore, can fairly be imputed , • � I I  • orange illumin ation required in working the wet collodion 
to him for dep:uting fom his usual accur acy and thorough· I Effects �r Ligh�ning on �rees �ear a T�legraph Wire. process. -Photogl'aphi{) News. 

ness in searcb ing for the trnth. It is assumed that, since the S01l1 e Illstructlve facts III thIS connectlOn have been .. � .  � • 
back pres,ure in good e xamples of both types of engines I brought to light by lH. Montigny, in recent examination InfiuenCil ot' the Weight or the Ail' on the Flow or 

may be taken as constant at about 3}Af pounds per square of poplars bordering p art of a road in Belgium bet ween Springs. 

inch for the conden sing and 16 ponnds for the non·condens- Rochefort and Dinant. Th e  part in question is some 4, 600 In the geological sect ion of the Brit ish Associntion , Mr. 
in" en o-ine and the feed water at 100' F. for the former and meters in length, and runs westward ; it is level for some Baldwin Latham, l\'l. Imt. C. E. , read an interesting paper 
20'0 ' F � fo; the latter, there is an initial steam pressure at distance, then rises graduaJ1y to a height of 61 meters, on the influence of barometric pressure on ihe discharge of 
which the t w o  types will be equal in economic effect. thrpugh a wood, traverses a wooded plateau 200 meters in ' water from springs. He stated that it was alleged by �ome 

To offset the less back pressure and the greater measure extent, then descends, still through w ood, to a pl ain. A tele- . of t h e  long establ ished millers on the chalk streams that they 
of expansion in the con de n sing engine we have the savin g of , graph wire runs near the row of Virginia poplars on the were a ble to foretell the appearance of rainfall from a sensi· 
the p o w er reqnired to work th e  air pump and the higher I north side, and it appears that, out of nearly 500 poplars ble increase in the vol ume of water flowing down the  �tream 
temperature of the feed water in the non·condensing engine ; forming this row, 8 1 ,  or a sixth" have been struck by li�h t- before the period of rainfa l l. He h ad therefore undertaken 
but the qUEstion of the boiler pressure at which the two n ing. Hardly any have been struck in the other row .  The  a serie3 of observati ons to in vestigate the phenomen a, and he 
types become equal mnst be determ ined by experiment for t ru nks have been mostly struck on their south side and found, in setting up gauges on the Bourne flow in the Cater­
each ! l ew set o f cond i tions,  p rincipally because of the varia· nearly op�o�i te the wi re . . Comparin?, different portion s  of I harn Valley, near C roydon, in the spring of the present year, 
tion of cylinder conden sation, w hieb has been shown to be, the road, It IS found that III the hOflzontal part none of the and selecting periods when there was no rain to viti ate the 
in former experiments with this  size of condensi n g  engine, (129) trees show injury from ligh tn ing, or at m ost only one results, that whenever there was a rapid fall in the barome­
cyl inder, and measure of expansion, as much a s  29 per (a doubt�ul case), �ut as the road rises through the wood the : ter there was a corresponding increase in the volume of water 
centum ?f al� the steam ev�pora:ed in the bOil.er. This I c�ses qlllckly �ultIply, and on the wooded plateau as many . �owi.ng, an d w ith a rise of th e  .bar�meter there was a dimin u­
am ou nt IS vaned by the relat ive  size of the cyl mder, the as 9 out of 14 tI ees, or 64 per cent, have been struck. On tlOn m the flow. The fluctuatlOn m the flow of the Croydon 
grade of expans ion, which affects the e x tremes of the tern· the slopes the proportion is 25 per cent. Bourne due to barometric pressure had at one period exceeded 
perature of the steam during a double stroke of the  piston ,  M .  Montigny distinguishes three kinds of injuries : (1) the half a m illion gallons per day. 
th e character of the metal of the cylin der as a conductor of hark torn and detached on a limited part of t he  trunk ; (2) a The gaugings of deep wells also con firmed those observa­
heat, and the piston speed,  with any given initial pressure_ furrolV , straight or (rarely) spiral ,  made on the tree, from tions ;  fo r where there was a large amount of water held by 

The engines which are compared are not of the same size, Hear the wire, down to the  ground ; and (3) a pecnliar oval . capillarity in the strata above the water line, at that ppriotI 
nor were they w orked at the same piston speed. wound, w ith longer axis vertical, and lips colored light l of the year when the wells became sensiti ve and the flow 

The non·condensing engine had a cylinder 16rt inches brown. Now, the furrows, which are probably due to the i from the strata was sluggish, a fall in the barometer coin­
diamete r ,  and w as worked at appro x i m ately 240 feet per most violent discharges, are relatively most frequent  on the cided with a riiie in the water line, and under cOl l ditions of 
minute piston speed. The condensing engine had a cylinder plateau and on the western slope, wh ich the storms usually high barometric pressure the water l ine was lowered. Per 
24 i n ches diameter, and a piston spe ed of about 200 feet per reach first. M. Montigny is of opinion that the lightning, col ating gauges also gave similar evidence, for, after perco .  
min ute. They were of the same length ,  4 feet. T h e  loss by w h ile provoked b y  t h e  wire, does not strike this fi rst, t h e n  i lation had ceased a n d  the filter was ap parently dry, a rapid 
cylinder condensatiou would have been something greater in the tree, but strikes the tree directly. His conception of the fall of the barometer occurring, a small quantity of water 
the condens i n g  cy l inder if  it had been as small as the other ; process is to the follo wing effect : Suppose a thunder cloud passed from the percolating gauges. The conclusion he 
and, on the other hand,  the loss from this cause would have charged with positive electricity. A long telegraph wire arrived at was that the atmospheric pressure exercises a 
been greater in the non·condensing cyl inder if its piston had under it, though insulated , may acquire as great n egative ! marked influence upon the escape of water from springs. 
moved at the sl ower rate , so that their differences in condi· tension in the nearest pa�t as. if in direct communicat ion with I The increase in thc flow of the water was attri buted l o t he 
tions may be considered as neutral izing each other asregards the ground, and the tenSIOn IS greater the nearer to the cloud. ' expansion and escape of the gases held by the water under 
this loss. It is seldom, ho w e ver, that couditions as nearly While the inductive influence affects the wire most, near i low barometric pressure, which caused the water to escape 
alike are s ubj ects of careful tes ts  for economic results. The objects, such as trees, share in the influence according to ' more freely, While with h-igh barometric pressure there was 
horse pow er 'is measured by the number of  Fahr. units  of their conducting power. The lightni ng, attracted in the I a condensation of the gases, which led to a retard atio l l  in 
heat per horse power per hour. The cost of the heat, being direction of the wire, yet does not strike this, the i nsulating the flow. 
a quest jon of boiler efficiency, is  ignored. cups presenting an obstacle to its prompt and rapid escape. .. , • � .. 

In h i s  remarks aft er the discussion of the cost of the total It finds a better conductor to earth in a neighbori ng poplar, MISCELLANEOUS INVENTIONS. 
horse power, the author says : wet with rai n. From the facts indicated it result s, that of Mr. Bat Smith, of Spanish Camp, Tex as, has patented an 

" The net horse power, representing the portion of the two similar houses, one built on a plain, the oth er in a improved composition for preserving wood, consisting of 
total horse power developed by the engine that was com- wood, and having a telegraph wire fixed to them . the latter , eight parts of coal tal', one part of crude carbolic acid , and 
mercially use ful, was obtained for the consumption of is the more liable to inj ury by lightning, and the danger is ' three·fourths part o f crude pyroligneous aci d, mixed an d 
3 1 , 707 '0685 Fahrenheit units of heat per hour with the con- greater if the wood inclosing the house be upon an emi- ! heated, but not permitted to boil. The wood to be treated 
densin g  engine, and of 32, 09 1 'u077 Fahrenheit units with the nence. is placed in a vessel filled with the compound, where it 
non·condensing cngin e ;  anti i f  a very small allowance be .. � • � • remains un til saturated. 
made in favor of the latter for the greater economic vapor· Positive Pictures on Gelatlno-Chloride. Mr. Frank B.  Miller, of Enon, Clark Coun ty, 0. , has 
ization in i ts boiler per pound of fucl , o w ing to the slower 'l'wo methods of p reparing the chloride emulsion are Con- patented a novel design for a sleigh. A life-size, graceful 
rate of ccmbustion, the cost of the net horse power in both sidered-the first method (without ammoni a) y ielding pic· , deer is represented on each side of the sleigh , complete in 
cases w i l l  be equal ; showing that a non-condensing engine I tures which may be bright bro wn or reddish toned, according ' every respect, from the hoofs to the horns. It is m ad e  of 
wi th an unjacketed cylinder of the experimental d i mensions, to the developer selected ; while the same emulsion, if : o f  one and one ·half inch material, and is beautifully rounded 
using saturated st eam of 70� pounds boiler pressure per digested for twenty·four hours, can be made to yield pictures I and carved Oil the outer surface, the legs first bei ng tapered to 
square inch above th e  atmosphere, w i t h  an expan sion of llaving a fine violet· black tone. i size of runner. The runners are si ngle bent and are fasten ed 
nearly 4 %  times, gave the  same com mercial result-that is The non-ammoniacal emulsion is prepared much after the ' together in front (i u  addition to a light rod) by two darts or 
to say, t h e  same n et power for the same quantity of fuel per man n er generally adopted for the production of a gelatino· arrows, ueatly trimmed w ith gold and silver paint. The 
hour-as a condensing engine with a 27.( times more capa- bromide emulsion, the soluble chloride being contained in a dash, back, and seat are so adjusted as not to mar the general 
cious unjacketed cy l i nder ming saturated stcam of 66� warm gelatinous solution, to which the silver nitrate is featurcs of the design. 
pounds boiler pressure per square inch above the atmosphere gradually added, w hile the mixture is kept in con tinual agi o Mr. Edward E. Bishop, of Littleton, N. H.,  has patented 
with an expansion of nearly 8 times. Hence, under the tation. Twenty·five parts of gelatin e are dissolved in 200 an improved incubator wh ich is simple, economical, and 
experimen tal conditions, no economy would result fro m the parts of disti lled water, togetber with · 7 parts of sodi um efficient.  
emphyment of a condenser and air pump, when the boiler chloride, and 6 '40 parts of ammonium chloride,  it  being con- An improved chimney-flue brush has been patented by 
pressure was uot less than 70� pounds per square inch above venient to allow the gelatine to swell for half an h o ur before Mr. David C. Green way, of Abingdon, Va. The object of 
the atmosphere. If the engine works w ith a variable load, applying heat. The gelatine being dissolved , and the soltt- this invention is the production of a brush by which chim. 
this must be taken for thc lower limit of prcssure-not the tion at 50° C.  (122° F.), a silver nitrate solution contai ning 15 ney and other flues may be conveniently and th oroughly 
average p ressure-giving equality of economic effect. parts of the salt in  200 parts of water is gradually added swept, and one which is  adapted to flues of different sizes . 

. .  The foregoing results are true for only t h e  precise experi· with agitation ; and it should be n oted that it is advi sable to An improved cultivator has been patented by Mr. Moses 
mental conditions, and they will be modified by any of the warm the silver solution to the same temperature as the gela· S. E .  Pittman, of Harlem, Mo. The object of this i n vention 
causes which diminish cyli nder condensation,  as, for exam- tinous l iquid. is to facilitate the cultivation o f  plants and the adjustment 
pie, steam-jacketing the cylinders, superheating the steam, The chloride is deposited, under these circumstan ces, in a of the cultivators to the distance apart of the rows of 
employing larger cylinders, ctc. very fine state of division, and tbe mixture is at once poured plants. 

" It is probable, " the authol' says, .. that with boiler press- out to set, a beaker 6r drinking glass serving very well as a Mr. William S. Plum mer, of San Jose, Cal. , has patented 
ure of  from 95 to 1 00 pounds per square inch above the mOUld,  and external Gooling may be resorted to when it is  an apparatus for pressing potatoes and other vegetables, and 
atmosphere the non·condensing engine would give the net desi rable to work expeditiously. The gelatinized emulsion at the same time laying the pressed material upon trays in a 
power wi th fully as much economy of fuel as the condensing may now be cut into strips by means of a horn spatula or a convenien t form for drying. 
engiue using the same steam pressure with the measure of strip of glass ; uut if a more perfect state of division is Messrs. John Greek and Franci s  M. Sell man,  of Evans· 
expa.nsion found to produce the greatest economy, even with desired, it may be forced, nutmeg grating fasbion ,  through ville, Ind. , h ave patented an improved expan ding rock drill 
steam-jacketing, steam.superheating, an d cylinders of the a piece of wire netting. In e ither case the material is tied for cutting a recess or cavity at the bottom of a dril led hole 
largest di mension s in both cases. " up in a piece of muslin, and is suspended in a vessel con· in a rock, or a coal or other mine, for the purpose of receiv. 

This is certainly a matter of great impoltance in marine taining a considerable quantity of water, this being changed ing the charge of powder or other explosive substance u sed 
economy. The omission of the air pnmp and its appendages, five or six times, unless a stream can be kept flowing through in blasting. The invention consists in a novel combination 
and the reduetion of the size of the engine, thereby relieving the vessel. The washing may occupy a period of six to with a drill rod or holder, of a pair of bits or drills, and the 
the  vessel of a permanent deadweight, are worthy of our twenty-four hours, according to the state of division to combination therewith of a cone of peculiar construction for 
best efforts. The greater weight of boiler, if any, of the which the emulsion is reduced, the temperature, the fre- expaudiDg the bits or ddlls, 
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OCTOBER 22, 1 88 1 .] J titutifit �tutritau. 
�:ttiZltnt!il$ aUd �trsO'jlal. r Telegraph, Telephone, Elec. Light Suppl ies. See p. 253. 

Ebvato"" Frei�ht ani P �gsen:pr, Shafting, Pulleys 
n,e O'tarq"for Insertion under this head ,8 'Ine Dollar I and l I angers .  J, . S. Graves & Son . Rochester, N .  Y .  

lO�'FlCIAL. l 
I N D E X  O F  I N V E N T I O N S  

Feedln(r apparatus, calf. M. G. Marsllllot . . . . . . . . . . 24'1 ,205 
F e l l  cutter and trimmer , D. H. ( '0 ' e8 . . . . . . . . . . . . . .  247.313 
Fellies. method of anel machine for horln!,:, J. R. 

Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.?58 
a tine !or' each insertion .. about eight words to a line. Gear Wheels �or Models �li�t

, 
f�ee) ; ,Experimental 

Work, etc. D. Gilhert & Son. 212 Chester St., Phlla., Pa. 

I'OR WHICH 
Letters Patent oC the Unlted States were 

Granted In the Week Rndln/: 

Fence, portable,  J . W . Veley . . . . . . . . . . . . . . . . . . . . . . .  �47.279 
Fence post. S.  Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,341 

Advert;sements must be received at publicalion office 
Gould & Eberilardt's Macilinists' Tools.  See adv. ,  p. 222. 

as emty as Thursday morning to appear in next iss!!e. 
The Medart Pat. Wrought Rim Pulley. See adv. ,  p. 253, 

File. hLl, F. H. C utler . . . . . . . . . . . . . . . . . . . . . . . . .  2 17,317 

September 20, 1 8 8 1 .  File, check, H .  V .  Sanford . . . . . . . . . . . . . . . . . . . . . . . . . .  247.420 

To THE CONSTANT CU r-RENT CURE COMPANY, 
207 M9.in St., Buffalo, N. Y. 

SIns i Your Constant Current Electric Gen erator. 
'Which [ have used for s everal weekS1, has entire l y cured 
me of rheumattsm, and has proved extremely benetlcial 
in otb er ways. W ith it I have counteracted the debi1i­
tating effects of overwork and warm weather. and have 
been invigorated an d imbued with fresh Vitality. Th ree 
of my frien ds . to whom I loan ed my gen erator , have 
each ordered one from you. W. H. W A RREN, 

45. 47, and 49 William St., N . ... 

For Sale.-A complete set of Patterns, Flasks, and 
Core A rbors, for making Cast Iron Flanged Pipe. EI.  
bow •• T e e s ,  and G reenhou.,e Fittln!':s. Will  he sold low 
to clean out a branch of a business. A ddress B, Box 
:C:3;· 3 ,  New York. 

For Sale .-9 in.  x 9 i n .  Propel ler Engine and Boi ler, 
Shaft , \Vhee l ,  PiJ,Jes, etc. W.J. Sanderson, Syracuse, N.Y. 

C i le�p. �rrgines. Bo i l ers , Pipe. etc., for sale. See adv. 
of Logan .\iacb ine \ \ orks on puge 26S this issue. 

;\ nair of 15 x 24 E n gines , good as new, for sale cheap, 
as they must be removed. J. C. TOdd. 10 Barclay St., N.Y. 

P::tys well on ema)l i nvestment. - Stereopticons, Magic 
Lanterns, and Views mus rating every subject for public 
exhibitions. Lanterns for col l eges, :-; unday schools, and 
home amusement. 116 page il lustrated catalogue free. 
McAll ister • .  ' ! anufucturi ng Optician, 49 N assau St., N. Y. 

Superintendent mnted.-·A man competent to snper­
in :pnd a works employing about 300 hands in building 
mach inery and tools. and in- man ufacturing goods for a I 
regu - ar trade. Nune but a first-class man in all respects 
need app ly. A ddress B, Box 2:333, New York. 

Const3n t C urrent Electr i c Generator. Pr i ce, $3. Con­

stant ' urrent ('ure Compan y, 207 Main �t .. Buffalo, N. Y. 
Send for circular. See advertisement, p. 253. 

Clark & Heald M�chine Co. See adv. , p. 206. 

Ajax " etal s for Locomotive Boxes, Journal Bearings, 
etc. Sold In ingots or castings. See adv .. p.  236. 

New Comb'd Mill ing and Gear Cu Lting Machines, large 

ran!!·e. C. A .  Condj & Co .. � I akers, ! ·h iladelphia. Pa. 
A valnab l e article on the Treatment of Acnte Rheu 

matlslll, by A : fred Still " , }I .D., will be fe md in SCIEN­
T I FIC A .\I L RICA :S- SU PPL I�:\l 1-': � T, No. 299. A nything 
from the pen of this eminent and experienced physi­
cinn L� interest ing and instructi ve. 

New MctL od of Graining,etc. J. J :  Cal low, Cleveland, O. 
Foot Lathe., Fret Saws,6c. 90 pp.  E.Brown,Lowell,Mass. 

. .  How to Keep Boilers Clean," and o ther valnable in­
formatIon for steam users and engineers. Book of 
sixty-four pu!':es, Dub l i shell by Jas.  �'. Hotch kiss . 84 
;T o b n  St . . New Yorkt m ailed free to any address. 
Alden crushers. Westinghouse Mach. Co., Pitts b'g, Pa. 

Ruppl ement Catalogne.  -PerSDn� in pursuit of infor� 
mation on any special engineering. mechanical, or scien­
tific su bj e Jt. can bave cat!llogue of con tents of the SC I­
ENT I F I C  AMEU I CA:\ BUPPL 1�M J-: :\'T sent to them free. 
Tlu :-:' U P P L I·�.'I E '\ T  contains length y  articles embracing 
the whole ranga of en�ineering. mechaniCS, and physi­
cal sc i ence. Address Munn & Co . .  Pu ulishers, New York. 

Combination Rol l and Ru bber Co . , 27 Barclay St., 
N. Y. W ringer Rolls and .\I o ulded Goods Sptlclal ties. 

For Heavy Punches, etc . ,  see iIlnstrated advertise­
ment of Hilies & Jones, on page 254. 

Centrifugal Pumps, 100 to 35,000 gal s.  per min. Sec p. 253. 

Barrel , Key, Hogshead, Stave Mach'y. See adv. p. 254. 

Draughtsman's Sensitive Paper.T.H.McCollin, Phila. , I)a. 

Lathes, Planers, Drills, with modern improvements . 
The Pratt & II' hitney Co . . Hartford, Conn. 

Catechism of tne Locomotive. 625 pages, 250 engrav­
ings. The most accuf),te. co:nplete. and easily under­
stood book on the Locomotive.  Price $2.50. Send for 
a catalogne of railroad books. The Railroad Gazette, 73 
ilroadway. New York . 

]<'or hest low price Planer and Matcner . and latest 
improved Sash, Door, and BHn 1 Machinery, Send for 
catalogue to Rowley & 1 1 ermance. Williamsport : Pa. 

The only economical and practical Gas Engine in the 
market is the new " Otto " Silent, built by Schleiche r .  
Schumm & Co.,  Philadelphia. Pa.  Send for circular . 

EleClri c  Lights .-Thomson Houston ':ystem of the Arc 
type. Estimates given and contracts made. 631 A rch , Phil . 

Common Sense Dry Kiln. A dapted to dry ing all of ma 
terial wbere kiln, etc . , drying houses are used. Se e p .'Z54. 

4 to 40 H P. S team Engines . See adv. p. 254. 

The Porter-Allen High Speed Steam Engine. South­
work Foundry & Mach . Co. ,430 Washinl/ton AV.,PhiL Pa. 

�ND E�CH BEARING THAT DA'rE. 
['rhose marked (1') are reissued patents.l 

A printed copy of the sDeciflcation and drawing of any 
patent in the annexed list. also of any patent i ssued 
since lOOt,. will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
pat.ent desired and remit to :\ I unn & Co. , 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost. as the soec!­
ficat ions Dot being printed, must he copied by hand. 

Add ressing machine, Panton & Holmes . . . . . . . . . . . .  247,397 
A verti sing wash board . A. Bettis . . . . . . . . . . . . . . . . . . . 247.29.1 

Air COOling apparatus , R. S. Jennings . . . . . . . . . . . . . . 247,253 
A l arm. See Burglar alarm. 
Amalgamator. A.. D. Clarke . .  . . . . .  . . . . . . .  . . . . . . . . .  247,168 
Animal trap, R. Y. Hovey . . . . . . . . . . . . . . . . . . . . . . . . . 247,252 
A n imal trap. G. W. Reagan . . . . . . . . . . . . . . . . . . . . . . . . . �47,214 
Arbors for pinions, machine for turning, E. Hor-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 247,352 
Ashes. garbage. etc., receptacle for. L. B. Crane. 247.316 
Axle box, car. W.  S. G. Baker . . . . . . . . . . . . . . . . . . . . . . .  247,236 
Axle lubricator. J. A. Russell . . . . . . . . . . . . . . . . . . . . . . . 247 .417 

Filtration, G. F. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247 388 
Fire alarm, automatic. J. H. Wood . . . . . . . . . . . . . . . . 247,457 
Firearm, breech.loading, W. Mason . . . . . . . . . . . . . .  . 

247,373, 247,375 to 247.378 
(l�irearm. magazine, E. Whitney . . . . . . . . .  . . . . . . . . . .  �47.452 
Firearm, revolving. W. :\ I ason . . . . . . . . . . . . . . . . . . . .  247.374 
Firearm, revo lving, D. Smith . . . . . . . . . . . . . . . .  �47,217. 247,218 
Firearms. trigger for double·barreled, W. ::\l ason . 247,379 
Fish trap, A .  Duvall .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,l79 
Fork. See Bar l ey fork. 
Frame. See Net framp. 
Fruit barrel or crate, C. E. Bartram . . . . _ . . . . . . . . . . . 247,292 
Frui t  drier, D. ilritton . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . .  217,238 
}'ruit drier, C. B. Burnash . . . . . . . . . . . . . . . . . . .  247,159, 247,160 
Furnace. See Boiler furnac�. Ore furnace. 

Heating furn ace . 
Furnace feeding device, R. W. Drew . . . . . . . . . . . . . .  247,469 
Furnace�. feeding fuel to puddling and other, C. 

G earing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.R33 
Gas heater . N. E.  Ch as e . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  2*1,167 
Gas retort, F. Egn er . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . 2J7.322 
Gem sett.ings. tool for making, C. 1. Loveren . . . . . .  247.204 
G overn or, e ngine. \\' . Gnedd on . . . . . . . .  . . . . . . . . . .  247.426 
Guvernor, steam engine . L. \IV. An drews . . . . . . . . . .  247,235 
Grain drier, steam , H. Cutler . . . . . .  . . . . . . . . . . .  247 318 

Axle , vphicle. J. H owell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.3,15 Grain header,  C . rl' h e � ander . . . . . . . . . .. . . . . . . . . . . . . . . . 247,435 
Bag fastener , J. B. Batt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,293 Grain separator, .J . Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,274 
Bag holder. N. W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . 247.332 Grate, fire, R. Gi : chriest. . . . . . . . . . .  . . . . . . . 247.531 

Bag holder . W. n. & A. H .  Smith . . . . .  . .  . . . . . . .  2l7.220 Grate raker. E. D. Merricl'. . . . .  . . . . . . . . . . . . . . . . . .  247.264 
Baking powder safe an d mixer, ll. Franklin . . . . . . 247 ,330 Grates, fire back for mante1. rrressier & Loomis . . .  247.438 
Bale tie, J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  247,137 Gun stock. H. W. \\· hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,451 

-===-�-�.:��:=-=-�_�======�:�=======-=-=--=--� 
Baling press, W. H. & H. W. Cely . . . . . . . . . . . . . . . . . .  247,304 G u u s ,  cartridge fee d e r  for m aciline, L. F.  Ilruee . . 247,158 

,- Bar. "ee Car draw hur. Claw bar. Harne stapl e an I t ug clip. A. Keartul . . . . . . . . . . .  247,254 
Barley fork, J. Bennitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.294 J l andle. See Wood working tool handle. 
Bearing. adjustabl e.  '3 .  R. Cam phell . . . .  , . . . . . . . . .  247 ilCl Hanger. See I'ipe supporting han�er. 
Bed, invalid. H. Pistorius . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,4C3 Harness , G. \V. Bl ake . . . . . . . . . . . . . . . . . . . . . . . .  247,296 
Bed l ounge . W. Kent . . . . . , . .  , . . . . . . . . . . . . . . . . . . . . . .  247,255 Harvesting mach i n e .  D. W. Entrikin . . . . . . . . . . . . . . .  247.182 
Bephive . .T. M .  Norwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.395 Hay and grai n 1.luloadcr, A .  G .  C row . . . . . . . . .  , . . . . . 247, 172 
Belt, electric . F. }l , Hanna . . . . . . . . . . . . . . . . . . . . . . . . .  247.461 Hay ral'e and press, J. H. McConnel l . . . . . . . . . . . .  247 383 
Belt guide, automatic, C. R. Rathbun . . . . . . . . . . . . .  247,408 Head rest, H. Y. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.208 HINTS '1'0 CORREHPONDENTS. 

No attention will  be pa id to commnn icat i ons nnless Board. See Advertising wash hoard. Stove Heat, warmth reservoir f<)r emitting, A. Nleske . . 247,393 
accompanied with the fllll name and address of the board. H eater. See Gas heater. 
wri ter. Boiler furnace, Hawley & Kearne y . . . . . . . . . . . . . . . . .  247.190 Heating appamtus, yas. C. } l .  Lungren . . .  . . . . . . . 247.372 

Names and addresses or correspondents will not be Book clasp. H. T. " orso . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.46; Heating furnace, G. R. Brown . . . . . . . . . . . . . . . . . . . . . . .  247,,99 
Boot and sh oe bnffi ng machine , F. W. Coy . . . . . . . . .  247,315 1 I 0e. F. J. Fischer . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  247,245 gi ven to inql l irers. 

We renew our request that correspondents , i n  referring 
t o  former answers or articles, wi l l  be k i nd enough to 

Boot strap., device fOl'  fastening on. W. Smith . . . 247,219 .Holder. �ee Bag holder. Sas:, holder. Match 
Bottle stopper. medicine , W. H. Flinn . . . . . . . . . . . 247,185 waste holder. Th imble h o l der. 
ilottling machine, E. G. Ch ewning . . . . . . . . . . . . . . . .  247,308 Hol oph ote for ligbting dwel lings .  11' .  W h eel er . . . 247.230 

name t i l e  date of the paper and the page. or the number Box. See A x l e hox . Cull' box. Paper packing Hoop pointin!,: ml1 chine, C . . \ \ .  Uancy . . . . . . . . . . . . .  247,242 
of the qnestion . I box. Dredge hox. Toy box. Horse power. J.  T. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . 247.354 

Correspondents whose inquiries do not appear aft.er Boxes, manufacture of. J. Dean . . . . . . . . . . . . • • . . • . .  247,320 Horseshoe, Schlossstein & \V arninger . . . . . . . .  , 247.275 
a reasonable time sho l i id  repeat t.hem. If not I hen pn b- Bracelet . W.  Byron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.300 Hydl ostatic press, J. H .  McGowan .. . . . . . . . . . . . . . 247,385 

l ished , they may conclud e that, for good reasons, 'the Brake. See Cur brake. .. Indicator. See Low water i' dicator. 

Editor declines them. BreWing, M .  Mueller . . . . . . . . . .  . . . . . . . . . . . . . . .  247,llP9 Tnjector, feed water, J. Loftus. . . . . . . . . . . . . . .  . . . .  247,464 

Persons de,irin� s pec ial i nformation which is purely Brewing. clarifying apparatus for, Welz & Rittner 247 280 Knitting machine. W. Esty . . . . . . . . . . . . . . . . . . . . . . . . . . 2J7,3�5 

f l ' Brick for gas retorrs, J. �'lannery . . . . . . . . . . . . . . . . . . 247,329 Lace cutter, H. L. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  247,306 o a persona character, and not of general m terest. Hrick, making lime, J. Reese . . . . . . . . . . . . . . . . . . . . . . . 247,271 Ladder. E. Rpw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.4 1 6 
shol i id remit  from $1 to $5, according to the subjec t, , Brush , G. Gruber . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  247,247 Lamp, G. C h appel . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  247 307 
as we cannol. be expecteil to �pend time and lahor to I Buckle and strap fastener. J. Hud son . . . . . . . . . . . . . .  247,195 Lamp burner and wick therefor, \V . Pai nter . . . . . . .  247 270 
obtain sllch mformat ion wit.hout remu nera t i on . Burglar alarm, H. A. Honoman . . . . .  . . . . . . . 247,351 Lamp, electric. T. L. Dennis . . . . . . . . . . . . . .  ' "  . . . . . . .  247,171 

Any nll mbers of the SCIENTIFIC AMERIC AN S UPPLI'- Burglar alarm. e l ectric, H. C. Roome . . . . .  247.410 to 247.413 Lam p, electriC, H. S.  Maxim . . . . . . . . . . . . . . . . . . . . . . . . 247 380 
M ENT referred to in these col umns may be had at tl l i .  Burgl ar alarm, electrical, H. C. Roome . . . . . 247,414, �47,415 I,amp, el ectriC, W. I,. Voel ker . . . . . . . . . . . . . . .  247,227 

office. Pri ce Hl cenTS each. Burner.  See Lamp burner. Vapor burner. Lamp, rai l way signal, C. I I. Dascomb . . . . . . . . . . . . . . .  247,175 

(1 ) G. E. M. asks : Can you give me a 
recipe for mltking black ink that will  flow freely, be 
durable, and bri l l iant jet black at t ime of wri ting ? 
There are plenty of inks that turn black. 1 want an ink 
that writes black and stays b l ack . A. Try the fol l ow-

Button. Braman & Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.155 Lantern. astral , F. II. Bai ley . . . . . . . . . . . . . . . . . . . . .  241,289 
Car hrake, B. F. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,222 Lathing and furring, metal. D .  II' . Lloyd . . . . . . . .  217,:170 
Car brake, Widdifiel d & Button . . . . . . . . . . . . . . . . . . . . , 247,453 Leathering chamfering- mach i n e ,  Gurney & Piper 247.340 
Car, cattl e, F. B. Sheble . . . . . . . . . . . . . . . . . . . . . . . . . . . .  241 .423 Letters f:)r signs, raised, \\' . Kraus . . . . . . . . . . . . . . . . . 247,200 
Car can piing, G. Butler (r), . . .  . . . . . . . . . . . . . . . . . . . . . .  9,880 Ligliting dwel i ings and other btruct : ! res. appara-
Car coupl ing, J. Geery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2i7,335 tus for, W. II' heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,231 

Car coupling. I.  W. Keithley . . . . . . . . . . . . . . . . . . . . . . . 247,198 Lighting dwel i ings or other structures, appara-

Cope & Maxwell M'f'g Co. 's Pump adv. , page 214. ing: add to a pint good iron gall ink from ten to flfteen 
Punching- Presses & Sbe:lrs for :\l etal.wol'kers, Power drop" of nitric acid, and heat over the water bath until 

Drill  Pres.es . $�5 upward . Power & �'oot Latbe, . Low reduced about one-flfth in volnme . then add six drach ms 
Prices. P"erless I 'uneh & bhear Co . . 115 S. Li berty St.,N.Y. of pyrogal l i c aC i d  and half an ounce of neutralized 

Car draw bar, rail way, J. Neill . . . . . . . . . . . . . . . . . . . . . .  247,392 tus for. W .  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,229 
Car. railway, T. Lnce . . . . . . . . . . . . . . . . . . . . . . . . . . 247,259, 247.260 J,ock. Ree Nut lOCk. 
Carbureter, N. D. Mnrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.3CO Locomotive, R. Hardie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  217343 
Carpet sweeper, C. B. ( � lark . . . . . . . . . . . . . . • . • . . . . . . . .  247,309 Lo w water indicator for steam bOilers, \V. Trainor 247.J37 
Ct:rriage body, H. W. 'ritus . . . . . . . . . . . . . . . . . . . . . . . . . .  247,436 Lubricator. See Axle lubricator. 

Pure O�k Leather Belting. C. W. Amy & Son, Ma­
nu facturers. Philadelphia. Correspo n dence solicited . 

Pre$ses & Dies. Ferracute Mac h .  Co. , Bridget.on, N. J. 
Spli t Pu ! leys at :ow pr i ceg, and of sam e strength and 

appea rance us \Vhole Pull eys . Yocom & �on 's Shafting 
Works, Drinker St .,  : ·h iladel phLt. l ' a . 

Wood Wor;dug Machinery of Improved Design and 
\Vorkmansh lp. Cordes man, Egan & Co. ,  CinCinnati , O. 

Experl.s In Patent ( 'auses and Mechanical Connsel. 
I 'ark Benjamin & Bro . 2'34 llroadway, New York . 

Malle ebb and Gray Iron Castings, all  descriptions , by 
Eri e .\:1a leab l e Iron Company, limited. Erie, P a .  

Nati onaLSteel 'I'ube Cl elner for boi ler tubes. Adj ust­
a b e ,d ura ble .  Chalmers-"pence Co . ,lO Cortlandt St .• N. Y .  

Corrngated Wrou;::{ l l t Iron for Tires o n  Traction En­
gmes. etc . Sole mfrs. , H. Lloyd, �on & Co., PHtsb'g. PR. 

Bl�st Oak 'I'anned Leather BeJ r.iu,g" Wm .  li'. Forp­

pausrh . J r . &; Bros. ,  5� 1 Jell·erson :-:: t., Philadelphia. Pa. 

N i ckel PLl.l.inz . -" ole manufacturer� cast n i ckel an· 
odes.  pure nickel salts . importers Viennl1 lime, crocus, 
etc Ha nson & Van Winkle, Newark, N. J . ,  and 92 and 94 
Li berty ,t , /( ew Yorlc .  

I 'resses, Dies , Tool s  for working Sheet Metals , etc. 
Fruit and other t 'an l'ouls. E. W B : iss, BrooklYI;J. N. Y. 

C. B. Rogers & Co . . Norwich, Conn . .  Wood Working 
Macblnery of every kin d .  See adv., page 206. 

For Pat. Safety Elevators, Hoisting Engines. Fricl. i on 
Clutch I 'u : leys, Cut-off CoupJing. see Frisbie 's ad. p .  221 . 

Safety Boilers. See Harrison Boiler Works adv. , p. 222. 

) I i neral Lands I 'rospected, Artesian Wel ls  Bored , h I'  
Pa . [)iamond Drill Co . B o x  423. Pott .wille . Pa. � e b  p.221 . 

Ro llstone Mac. Co. 's  Wood Workin!: Mach'y ad. p. 238. 

T':le Sweetland Chnck . See ilIus. adv., p. 238 . 

Machine Knives for Wood-working Machinery, Book 
B inders, and Paper Mllls . Also manufacturers of Solo­
man 's Parallel Vise, Taylor. Stile3 & co .. Riegelsville .N .J. 
Skinner'S Chuck . Universal. and Eccentri c . See p. 236. 

For �Iachinists' Tools. sec Whitcomb's adv. , p. 238. 
The American Electric Co. and Proprietors and Mann­

facturers of t h e  Thomson Houston System of E l ectric 
LIghting of the Arc 8tyle. New Britain, Conn. 

See Bentel , Margedant & Co.'s adv. , pa�e 254 

inctigo-sulphate (paste).  Eee other recei pts for black 
inks in SUPPLEMENT, No. 157. 

Carriage, child's. E. Burton . . . . . . . . . . . . . . . . . . . . . . . . . 247,162 I,u bricator. J. V. & J. J . Renchard (r) . . .  . . . . . . . . . . .  9,879 
Carriage , chi l d's, A. Shoeuinger . . . . . . . . . . . . . . . . . . . . 247,424 �l an hole and hand hole stopper, D. Sullivan . . . . . 247 .225 
Carriage, child's, O. Unzicker . . . . . . . . . . . . . . . . . . . . . .  247,442 :\'i angle. W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.7,202 (2) A. W. ask s : What are the expansive Carriage top, T. S. Burnett . . . . . . . . . . . . . . . . . . . . . . . . . .  247, 1 61 lI1ateh waste hol der. J. P . Edwards . . . . . . . . . . . . . . . . 24\ ,18a 

properties of air compared wi th steam ? Snppose a Carriage wheel. W. '1'. Dol e . . . . . . . . . . . . . . . . . . . . . . . . . .  247.243 Middlings purifiers, roller mills, etc., automatic 

veRsel filied with air, say at 30 lb. pressure, we rednce 

I 

Cartri dge shel l s, arranging. G. L. Sanford . . . . . . . . . 247,419 feeder for, C.  E. Sage . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.215 

the space occnpied by Ihe air to one-half, would the Cartri
.
dge wad. F .. G. Farnham . . .

.
. . . . . . . . . . . . . .  �47,�27 Milk cooier, C. C. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.191 

b 
. t d bl d b t ld tI CentrIfugal machmes, constructIOn of, E. Langen 247,369 )lil1. �ee Crushing and pulverizing mill . Fan-

prcesure e JUs 01: e , or w � W?U Ie pressure Chair. See Railway chair. ning mill. Ore crushing m ill. Roller mill. 
then be per square mch ? A .  AIr foi J ows the sam e law Cigar recept,cle for attachment to hilliard and Wincl mill. 
as steam. Red ncing the volnme one-hllif donbles the other tables, E. A. Hice . . . . . . . . . . . . . . . . . . . . . . . . . 247,272 M Oistening jet for factories, J.  Beggs . . . . . . . . . . . . . .  247,151 
pressure- with i n  a small fraction, i f  the temperature Clamp. See � crew clamp. Monkey wren ch , G. T. Ji'inngi n , . . . . . .  . . . . .  .. . . . . .  2·17,328 
rem ai ns unchanged . 2. How are a Ir  guns made ? A. Clasp. See Book clasp. i\lortising doors for locks , machine for. T. N. 
You wil l flnd a descri pt i on of air gnns in " App l eton"' Claw bar. A. A. Strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,2U I; A ndrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.149 

D ictionary of Machines. etc. , "  a l so in H Apple t ons '  Closet. See Water closet. Necktie shield , W. W. Ji'ichtenberg . . . . . . . . . . . . . . , . .  247,lS4 

D ictionary of Appl i ed Mechanics." Cl othes pounder. Myers & S mith . . . . . . . . . . . . . . . . . .  247,391 Net frame. mosquito . A .  �!. Douglas . . . . . . . . . . . . . .  247.2H 
Clothes rack, W. J.  McCallen . .  , . . . . . .  . . . . . . . . . . . . .  247,332 ! Nut lock . H. C .  Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.�37 

(3) O. R. M. asks : What kind of paper is Clutch mechanism. H. Coker . . . . . . . . . . . . . . . . . . . . . . . .  247,160 . Oranges an d other fruit,  apparatus for Sizing, I I . 
Coffee hulling and polishing machine, C. E. \Yhit- ! B. "tevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,428 used in making paper canoes, and how i s  it cemented 

together? A. Sheets of stont manila passed through a 
hot hath of aqneous solution of zinc chloride (at 75° B ) , 
pressed stron�ly together and tben soaked in d i l nte 
aqllcol1 � soda sol u tion containi ng a small amount of 
glycerin , cohere to form a strong. stiff, waterproof 

board admirab ly adapted to the construction of smal l 
boats.  Single sheets of paper passed qll ickly through 
the zinc ch l oride bath, pressed and \\,gshed and dried, 
are waterproof, and may be otherwise joined to form 
waterproof boards by any suitable cement. 

man . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247'232 !1 Ore crusb i ng- mill. H. M. Cornell . . . . . . . . . . . . . . . . . . . 247. 1 7(J 
commode. Ellis & Laughlin . . . . . . . . . . . . . . . . . . . . . . . .  �47,181 Ore furnace, O. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . .  247.193 
Cooler. See Milk cool er. 

. -
Ore separati ng jig. A. F. \\' pndt . . . . . . . . . . . . . . . . . . . .  247.281 

Corn in the maL-Uf'lcture of starch, glucose , and Oven, ;J, II. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.196 
other products therefrom , treating, A. Behr . . 247,152 Oyster opener. A . W ard. . . . . . . . . . . . .  . . . . . . . . . . . . . .  247,445 

Corn in tb e manufacture of starch, glucose. and Paper cutting machine;  E. Partington , . . . . . . . . . .  247,400 
other products I herefrom, apparatus for treat- Paper drying apparatus, H. F. Case . . . . . . . . . . . . . . . 247,16'1 

ing. A. Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247153 Paper. mannfacture of embossed lace . C. Lang . . . 247 .368 
Corn sheller, .T. S. Crowell . . . . . . . . .  . .  . . . . . . . . . . . .  247,173 Paper packing bOX, F. M. Peck . . . . . . . . . . . . . . . . . . ' "  247,21 3 
Corn sheller, L. Gillet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.338 I 'aper pu l p  engi [, e , J. R Abhe. . . . . . . . . . . . . . . . . . . .  . 217.286 

Cotton press, P. J. Medlen . . . . . . . . . . . . . . . . . . . .  . .  247,263 Pavement, concrete, J. J. Schillinger . . . . . . . . . . . . . . 247.421 
Coupling. See Car coupling. Shaft coupling. Permut.at ion locks, angle har for, J.  1J. H al l . . . . . . .  2:i7.�50 

(4) J. M. B. ask s :  How can I make indeli- Thill coupl ing. Pianoforte action, Hebard & Given . . . . . . . . . . . . . .  247 345 

Cradle. A. H. Ordway . . . . . . . . . . . . . . . . . . . . . . . . . .  247,269 Piano tuning pin . �'. E. Kin!': . . . . . . . . . . . . . . . . . . . . . . 247,363 
ble ink of good qua l i ty fol' m ark ing on linen? A. (1) 

Add caustic alkali t o  a saturated aqneous solution of 
cll prous chlori de unl. i l  no fnrther precipitate forms ; 
allow the precip i tate to settle , draw off the snpernatant 
liquid with a siphon, and d i ssolve the hydrated copper 
oxide in the smallest possible q uantity of ammonia. It 
may be mixed with abont six per cent of gum dextr ine 
for use. Be fofP washing pass a hot iron over the writ.­
ing. ('?) Asphaltnm, I part ; oil of turpe ntine, 4 parts ; 
di ssolve and temper wi th printer's ink. Best used with 

a stamp. See other rec i pes on this page . 

(5) G. A. H. inquires how to make a dura­
ble wbitewash for on tbu ildings . A .  S lake balf a 

bnsbel good lime in boi l ing water in a covered vessel, 
and strain i t  through a flne si eve ; add a peck of sal t 

d i ssolved in a small quantity of hot water, three ponnds 

Crushing a.nd pulverizing mit] for coal , etc., J. G. Pillow sham, C. L. \' ark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,458 

M cAuley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  247,206 l'in. S ee Piano tuning p in . 
Cuff hox, I. P. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.441 Pins, safet.y catch for, G. W. Washburn . . . . . . . . . . . 247,228 

Cut-olf valve gear, R. Hurdie . . . . . . . . . . . . . . . . . . . . . . . .  247,189 Pipe. �ee Dip pipe. 
Cutter. See Fell cutter. Straw cutter. Lace Pipe supporting hanger, W. K ane . . . . . . . . . . . . . . . . .. 247 361 

cutter. Thrashing machine band cutter. Pl anter, cotton seed , n ,Marsh . . . . . . . . . . . . . . . . . . . . . . 247.2fj] 
Dip pipe, G. A .  McIlhenny . . . . . . . . . .  . . . . . . . . . . . .  247.386 Platform spring, R. \I' . Cately . . . . . . . . . . . . . . . . . . . . . .  247. 164 
Drain pipe connection and plug for baths, etc. , W .  Plow point. C .  Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,148 

Ricketts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,273 PI�w pOint,  R. C. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . 247,439 
nredge box, L. '·V. Husk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,358 Plows. sulky carriage for, Ward & Washburn . . , . 247,446 
Drier. See Fruit drier. Pn eumatiC elevator ana g-rain separator, com· 
Drill planter and guano distribnter, combined, bined, L. O.  Stevens . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . 247.2<7 

.,V. M. W atkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,448 Pocketbooks, etr . . fastener for. L. Strauss . . . . . . .  247,2�3 
Easel, wi re. A. M. Ernsberger . . . . . . . . . . . . . . . . . . . . . . .  247,324 Post. See Fence post. 
E l ectric cablet P. B. Delany . . . . . . . . . . . . . . . . . 247.321, 247,460 Power. See 1 1 01'8e power. 
Electric macbine, dynamo . C. J. Van De Poele . .  247,278 Press. See ! l alin!,: press. Cotton press. J I y'dro 
E l ectrical conductors, subterranean condui1- for. . , ' stati c press . Punching pre�s. 

S. D. Strohm . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  247,l3! . 247,432 ' p
'rinters' "all eYs, foot lock for, IV . J.  Adams . . . . . . 247,287 

Diamond Tools. J. Dickinson. 64 Nassau St. ,  N. Y. of rice bo i led with wal er to a thin paste, one pound of Elevator. See l'neumatic elevator. Tobacco ele- Printing and other surfnces, producing, J . J. Sachs 247,4 1 8  
vator. Printin g  machine, R. J,  Joh nston .  , . .  , . . . . . . . . . . . . .  24'1,463 :;team Hammers. Improved Hydranli c Jacks. and Tube Spanish whi ting, one ponnd of glue softened by soak-

I( xpandel·s . R. Dudgeon. :M Columbia St .. New York . I ing in w ater and then dis,olv
.
ed over a water bath, and 

50.000 Sawyers wanted. Your full address for Emer. I flve gallons of h ot water. AgItate . cover from dust. an d 

son '� Hand Bool, of �aws (freel . Over 100 illustration s ' allow to stand several days . Apply hot. Slaked lime 
and pages of valuable information. How to straighten or hydrau lic cemen t  mixed with skimmed milk makes 
saws, etc. Emerson, Smith & Co., Beaver Falls, I'a. a cheap and durable paint for outdoor work. 

Engine. See Paper pulp engine. Printing presses, pape.r folding attachment for, 
Excavator and emhanklng mach'ne, J. G. Dawes .  247, 176 T. C. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.178 
Extractor. Ree Stum p extractor. Propellers, elevatln!,: and depreSSing, R. L. Stevens 247.429 
Fanning mill, J . IV. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  247,462 Pump, P. E. Jay . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,360 

Faucet, J. M. Peck . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  247.402 Pump. J. A . Pease . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  247.401 

Feed rack, T. Hendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 247,346 Pump, vacuum . F. Windhausen. . . . .  . . . . . . . . . . . .  247,456 
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�titutifit �mtti tau. 
Punciling machine, J. Long . . . . . . . . . . . . . . . . . . . . . . . . . .  247,465 Windmill, G. A. Rowland . . . . . . . . . . . . . . . . . . . . . . . . . .  247,409 
Punching press, screw, F. Ramsey . . . . . . . . . . . . . . . . . .  247,407 Window screen, J. Forhan . . . . . . . . . . . . . . . . . . . . . . . . . . 24.7,246 
Pyrometer, hot blast, E. Brown . . . . . . . . . . . . .  247,157, 247,240 Window shade, H. B. S. Norman . . . . . . . . . . . . . . . . . . . . 247,394 
Quarrying and dressing stone,_ machine for, J. W ire twisting machine. E. E. & 1. A. Kilmer . . . . . .  247.862 

'Villiams . . . .  . . . . . . . .  . . .  . . . .  . . . . . . . .  . . . . . . . . . .  247.233 ' Wood, coloring and graining, K. Schneider . . . . . . . .  241,422 
Quick,silver feed2r, P. C. Du Bois . . . . . . . . . . . . . . . . . .  247.238 Wood preserving compOSition, E. R. A ndrews . . . .  247,234: 
Rack. See Clothes rack. 1V00d working tool handle .  J. �'. Green . . . . . . . . . . . . 247,188 
Rai lway chair and tie, L. Haas . . . . . . . . . . . . . . . . . . . . .  247,248 Wrench. See �lonkey wrench. Socket wrench. 
Railways, gripe attachment for cable, Stanford & 

Root . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,276 
Rake. See Hay rake. 
Recorder. See Speed recorder. 
Refiector, W. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,282 

DE i:3lGNi:3. 
Button, sleeve. J. W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 12,482 
Carpet, H. Horan. . . . . .  . . . . .  . . .  . . .  . 12,476 to 12,479, 12,486 

WATER ELEVATOR, OR STEUI JET PIJMP, 
For Pumping Hot or Cold Water, 
Lye. Caustic Soda, Grease, Tau 
�i<ILr�u���

h
e�.

in
t;r-h�o

�
s
u:gi�: 

effective, economical, durable, 
low priced, and reliable. 1 inoh, 
$5 : pump raises 500_ gal .  per hour, 50 ft high, 60 lb. steam ; 2Xi inch, 
$18 : pump 1,800 gal. per hour, 28 ft. 

Cheapest reltable Steam Fire Pump. 
purpose wanted, and send for catalogues 

M I N E RA L  W O O L .  
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Silver Finish. 

���mg���������������� ill ' ..1. A:! A.Y &. C O ,  
J .  A.. FA."Y � 0 •• (Cincinnati, Ohio, U. S. A. ... 

Exclusive Agents n n d  Im {lo�tf>rR for the Un ited States, of the 
CELE:S�.ATED PE R I N  B A N D  sAW BLA D ES, 

Regnlator. See Steam draught regulator. 
Rock drills, core lifter for anDular, G. F. Case . . . . .  247,303 
Rol l ,  �'. W. Coy . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . .  247,171 

Carpet, H. Hunt . . . . . . . . . . . . . . . . . . . . . .  12,480, 12.481, 12,487 
Carpet, W. L. J acobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�,488 

Warran ted Buperlo,· to all others tn qlfaUfy, ftn. 
This Fireproof and indestructible material success- �t·y·". i':e ..... p.eirty •• OfsatwemO,p,t,evrea·,�sntdhgr

e
ene

e
o�d��a:'y��:a: ful ly prevents loss of heat by radiation, keeps frost from wu... i1 

Roller mill, J. L. Willford . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,284 Carpet, J. B . Nell . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.433 
Carpet, J. Pe"el . . . .  , . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  12,489 

water pipes, deadens !Sound, checks spread oftil'e in  walls. -
partitions, floors of dwellings. 25 Ct8. per cubic foot. 

U. S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. BLOWER. Sash balance. P. H. �'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,187 
Sash fastener. I. P. Turner . . . . . . . .  . .  . . . . . . . .  . . . . . .  247,440 
Sash fastener, W. D. Doremus. . . .  . .  . . . . . . . . . . . . . .  247,468 
Sash holder. C. B . Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,310 

Statuary, �roup of, J. Rogers . . . . . . . . . . . . . . . . . . . . . . , . 12,484 
Watch case, H. Untermeyer . . . . . . . . . . . . . . . . . . . . . . . . . . 12,485 
Watch or clock stand. H. B. Buker . . . . , .  . . . . . . . . . . .  12,475 

Scale, pendulum, C. F', Kleinsteuber . . . . . . . . . . . . . .  247,366 
Scoop, Webster & Chlvill . . . . . . . . . . . . .  . . . . . . . . . . . .  247,449 
Screen. See Window screen. TRADE MARKS. 
Screw clamp, E. R. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . .  247,211 Baking or yeast powder, City Baking Powder Com-
Seat. See Spring seat. pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,649, 8.650 
Separator. See Gra.in separator. Canned goods and packed and preserved goods, 
Sewing machine, D. 11. Coles . . . . . . . . . . . . . . . . . . . . . . . .  247.312 such as fish, meat, fruit, and vegetables. J. 
Sewing machine, 't'. ii. Huntington . . . . . . . . . . . . . . . .  247,357 1 Laidlaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.655 
Sewing machine feeding mechanism, A. L. Par- uigars, R. Allones . . . . .  , . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  8,64" 

celIe. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . .  247,399 Cigars, Bances y Suarez . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 8,660 
Sewing machine band wheel, A. L. Parcelle . . . . . . .  247,398 Cigars. R. Cuevas & Co. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 8,651 
Sewing machine quilting attachment, W. H. Dam- Cologne water, J. M. �'arlna . . . . .  . . . . . . . .  8,652 

ron .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,174 Corsets and underbodies, Bo!!ton Comfort Corset 
Sewing machine trimming attachment, L. L. Bar- Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  8,648 

her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,290 Flint, sand. emery, and match papers and cloths, 
Sewing machine, wax thread. E. Woodward . . . . . .  247,285 Wiggin & �tevens. . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  8,66"2 
Sewing macb ines, deVice for supporting crank Liniment . ,",V. H. Patterson . . . . , . . . . . . . . . . . . . . . .  8,658 shafts and balance wheel s  of, J. W. Foster . . . . 247,186 Medicine, proprietary, H. C. Stewart . . . . . . . . . . . . . . . . .  8,659 

PORTABLE: MILLS --- ' ---
MUNSON BROTHERS.  :vG'l!!-I)NUFACIURCR�=-(r) 

1 �\.\.SiON[S.MllL "'4 1< 
:'I-"" _�v.:::..-. eil/I'/, 

'I>-::'� AND MILL rUI1N'SI<INGS.  'i;1/J-
UTICA N.Y. U . S  . A . 
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[ FoacED BLAST.] 
The revolving part.s ara 

all accurately Balanced. 
Warranted Superior to any 

other. 

WII,lIRAHAlII lIROS, 
2:)18 }'rankford A Yenue 

PHILADELPHIA, P A. 
CATALOGUE. -a 

1I�l'J��111] ,�1 
There hl\s never been a better time to sell good inventions or to 

secure ca.pltal for the purpose of d e ve l oping them. Money is un� 
usuallyplenty and capitali sts are R('t i vely E'iceklng good in veRtments. 

We undertake the sale of patents ,  ent ire or in part, secure partners, 

l '.nd form joint stock companies. Highest references gi ven. Clr� 
. 'ulars free. E. L. RICHARDS &; CO., 

733 Broad,vay, New Tor k. 
Shaft coupling. IV .  Meyrick . . . . . . . . . . . . . . . . . . . . . . . . .  247 ,265 Sewing machine. wax thread, National Sewing Ma-
Sheller. See Corn sheller. chine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,657 
Shock binder, E. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,183 Sirnp for affections of the throat and lungs, J. C. 

A N E W BOOK. VIOLIN B I g  Barga i ns. H-page Cat.logue, .n 
l • • kinus ot instruments, free. Lowest prices. H VDR� UI,IU
j, 

Steam, and H'.'nd Power Llftmg G. H. W. BATES, Importer, Bo,ton, M .... 
�r.:let�:�:�'forea�7.��ry. By F. Colyer, M.I.M.E. 73

1 Shutter, A H. Hil l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.34� Ubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.661 
Signaling apparatus, visual, .R. Ein bigler . . . . . . . . . 247,323 Starch, C. Morningstar & Co • • • • • • • • • • • • • • • • . • • • • • • • . . .  8.656 E LEC'l' R I U  tIGHT in Its Practical Application. EFFECT OF PROLONGE D RTRERS 

B�Y:�:���l't(}:\f.lldi�'i�t;\al�'iN;o'J;'�: s. Beechey. ��?u
n
ab\�

e
p�t::'6;h�gf� ll�����r��o�:�i J;i��t��e� Slpboping or drawing off water, starch liquor, and Tobacco, plug chewing, J. L. Jones . . . . . . . . . . . . . . . . . .  8,654. 

impurities from tubs or tanks, apparatus for, Wood working machinery, certain, J. A. Fay & Co . 8,653 126 pages, 36 illustrations, 20 cents. Institute, giving the resuJts of a series of experiments 
DescriptMJe Catalogue jree. made at that institution, during the last few years to W. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,433 

Sketching apparatus. R. D. Gallagher . . . . . . . . . . . .  247,331 lWR THE WEEK ENDING SEPTEMBER 13. E 
& 

F N S 
446 :s St 

N 
y ascertain the effect of prolonged stres8 in modify· . . . pon, roome ., . .  k':futb

h
e�.1';��t�v�I;:.

la�g�t��n
s:J'l� ���:ii;�� l�I��I� Smelting ores, apparatus for, T. G. Hall . . . . . . . . . . . 247,342 

Smelting ores and producing refined metal, pro-
cess of and apparatus for, 'I'. G. Hall . . . . . . . . . .  247.341 

Canned mackerel ,  Pickert. De Butts & Co . . . . . . . . . . . . 8,639 
Carpet. ingrain, J. 1 1 .  Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,635 GOLD S I LVER and N ICKEL  PLAT I NG  CAN \,UPPL " " '·:NT, No. 2!1 7 .  Price 10 cents. 'fo be had 

" ' a1 thIS office and from all newsdealers. 
Medicated pad. Only Lung Pad Company . . .  " . . .  . .  8.646 

Smoking tube, E. ,I . Smith . . . . . . . . . . . . . . . . . . . . . . . . .  247.425 Petroleum. refined, H. \V . Pea.body . . . . . . . . . . . . . . . . .  8,&1:5 
Socket wrenCh, W. E. Wild . . . . . . . . . . .  . . . . . . . . . . . . .  247,4,54 Soap, IV . �1 ulchahey . . . . . . . . . . . . . .  , .  . . . . . . . . . . . . . .  8,643, 8,644 
Sofa and lounge, '1' . Hofstatter, Jr . . . . . . . . . . . . . . . .  247,350 Whisky. Sperry, Wade & Co . . . . . . . . . . . . .. . . . . . . . . . . 8,640 
Soldering machine, J. O'Laughlin . . . . . . . . . . . . . . . . . . . 247.267 Whisky, E. II. Taylor, Jr., & Co . . . . . . . . . . . . . . . . . . . . . . .  8,6H 

A trade easily learned. Costs little to start, and pays 
well. 'l'he Electro-Plater' s Guide, a complete manual, 
sent free for three stamps. Complete outtits from $1. 
Outfits can be had on easy terms. .\ 11  kinds of electrical 
apparatu� on hand and experimental work made to 
order. Frederick Lowey, 90 Eleventh St., Brooklyn, N.Y. 

WANTED TO PURCHASE.-Wanted, a good Engineer's 
Transit and Le;t��., ��a�r rm�aSt���t�a��� f�j����y . 

Soldering machine, can. J .  O'Laughlin . . . . . . . . . . . . . 247,268 
Sole edge turning or bending machine, e. Chabot. 247,805 
Soup compound and process of preparing, vege .. 

Wine, champagne, C. H. Mumm & Co . . . . . . . .. . . . . . . .  8,633 
CHEMIST.-A thorough chemist desires to make a new 
engagement·W
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table, J. D. warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.447 
Spark arrester. W. Knowalski et al . . . . . . . . . . . . . . . . . . 217,256 
Spark arrester, locomotive, J. K. '11aylor. . . . . . .  247,434 
S,eed recorder, W. IV . Wythe . . . . . . . . . . . . . . . .  247,459 
Spike, J. Horrocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,194 
Spinning fibrous materials, machinery for, F. A .  

1'.  Sterry . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  247,221 
Spinning rings in their rails, securing, Stram{e & 

Taber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,430 

�t'NrU��nXtn1�. 
------
Inside Page, each insertion • •  - "'�'i cents a line. 
Bach:. l:ln�e, each insel·tion .. .. ..  $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line, IJy measurement, as the letter pre88. Adver­
tisements must be received at publication offict ac: early I 
as Thursday morning to appear in next issue. 

made by EMPIRE PORTA TILE FORGE CO., Cohoes, 
N. Y., are the strongest Rnd best,. Send for Circulars. 

Spring. See Platform spring. _. -_ . .  

Spring seat, J .  M, Davis. . . . .  . .  . . . . . . . . . . . . . . . . . . .  247,319 theap Enl1:ine�, Boilffs, Pipe, For Sale at a Bar/!."ain, 
Square, carpenter's. J. C. K. Howard. . . . . . . . . . .  2-17,353 to close out estate before 1st January. . 

Square, tailor's, W. H. Goldsberry . . . . . . . . . . . . . . . . .  247.339 I 10,000 ft. 2 Incb pipe, I." weld, 1,000 lb. pressure, $0 12  
St b ' l  f t D S I I '  247 " 26 10,000 ft. � Inch pIpe, steam pipe. . . . . . . . . . . . . . . . . .  (J 03,. earn 01 er ron , . u Ivan. . . . . . . . . . . . . . . . . . . . .  ,¥ 10,000 ft. 3M inch pIpe, lap weld, 500 10. pressure. .  0 20 
Steam draught regulator, A. G. & 13. F. Polhemus 247.404 2,000 ft. Xi inch pipe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 02 

Stockings, manufacture of, IV. Est; . . . . . . . . . . . . . . . . 247,326 �o�ioo��l�vJ;oW��i�����sl� W6;r��S6·io·20H: 375 OJ Stone, tile, and marble. artificia l ,  J. W. McKnight 247,261 25 Portable and Stationary Boilers. 6 to 50 Horse. 
Stopper. Hee Man hole and hand hole stopper. 50 Stationary Engines, 3,. to 11 inch cylinders. 
St I F B tt 247 154 2 ,000 ft. % wire rope, galvanized. . . . . . . . . . . . . . . . . . . .  0 03 ove, ,. . e s . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . , All refitted. The best lot of Machinery for sale in the : Stove and hurner, 011, R. S. Osborne . . . . . . . . . . . . . .  247,396 United States to-da)" . I Stuve board, H. C. Milligan . . . . . . . . . . . .  , . . . . . . . . . . . . .  247,339 LOGAN MACHINE WORKS, Oil City, Pa. 
Sioove educt. J. T. Lloyd. . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  247,371 ---....:...----------------------
Stove grate. S. I!.  La Rue . . . . . . . . . . . . . . . . . . . . . . . . . .  247,201 
Stove pipe elbow, machine for beadlug, F. Hilde-

brandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,347 
Stove pipe e l bows, machine for closing the beads 

of, F. Hlldebrandt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,348 
Stove pipe thimble, E. G. West . . . . . . . . . . . . . . . . . . . .  247,450 
Stove, self-generating hydrocarbon gas, A. �f. 

Brainard . . . .  . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  247,239 
Stoves, fruit drier attachment for, M. A. Mc-

Master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.387 
Straw cutter, N. Climenheo:g . . . . . . . . . . . . . . . . . . . . . . .  247,311 
Stump extractor. J . . S., & D. Barrow . . . . . . . . . . . . . . .  247,291 
Sugar, manufacturing, J. L. Alberger . " . . . . . . . . .  247.288 , 
Sugar or glucose for the purpose of refining the 

same, treating grape . \Yilliams & Alberger . . . 247,455 
't'able leaf support, W. Kline . . . . . . . . . . . . . . . . . . . . . . . 247.367 
Tag, J. Chantrell . . . . . . . . . . . . . . . .  . .  . . . .  247,165 
Telegraph. telephone, and other wires. conduit 

for, A. H . . ll ershon . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,2(17 
Telegraph ,  undergr

.
ound, H. A. Chase . . . . . . . . . . . . . . 247,166 1' 

Telephone exchange apparatus, M. G. Kellogg . " 247.199 
Telephone Signaling and switch apparatus, C. A. ' 

Hussey.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  247,359 
Temperature of water, etc., and mechanism there-

for, regulating the. IV . C. D. Page . . . . . . . . . . . . . . 247.212 
Tbill coupling. C. B. Post . . . .  . . . . . . . . . . . . . . . .  247,405 
Thimble holder and exhibitor; E. P. Haff . . . . . . . . .  247,249 
Thimbles, manufacturing seWing, H. McDougall . 247.384 
Thrasher and separator. grain, A. McNaught . . . . .  247.466 
Thrashing machine band cutter and feeder, Stal-

cup & Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,427 
Tie. See Bale tie. 

The extensive assortment of the best 

To E V E R Y  R EA D E R of this P A P E R 
We havejust purchased the entire stock of 'Vatcbes of the bankrnpt firm ot Parker Holcomb & Co .•  consisti n g  of some 26,000 N ICKEl. ,  GULD AND SIL VEK WATC HES, at much l e s s  than cost. Among th� Stock a r e  .. ..,.. 0 0 0  S O LI D  N I C K E L  STEM ","INDIl\i G � A.TCHES. which we wish to dispose of at once, and ma.ke tho following liberal offer. 

Upon receipt of 84.00 we will mail, post paid, one of these Solid Nickel SteIB 'Vindlng �at>ches. tbe retail price of which 
bas always been from .'" t.o $tO in this CIty. They are good time·keepers. fiat, beavy crystal, and never change 
Color. The Price we offer them at Is less than the Wholesale price ; 
but as a further inducement and in order to introduce our goods sud 
publications i n  your Vicinity. we will send you in addition to the "'atch, The ILLUSTRATED hOUSEHOLD GUEST MAG­
AZINE, ONE YEAR, containing 48 PAGES of Choice readlng "matter, 
and FIND ILLUSTRATIONS. 'l'be regular: subscription Price Is $ 1 .50 
fnt:;t .!lV· ::R EI�lai>EN� cflAFfFrEarD:g�rz�i�fx�!.oF�!a$l�og 
extra we Wrnl send an ElegaotGold.Plated (curb·pattern) veetchain 
worth at retail $2.50. REMEMBER_FOR FO'VR. DOLLARS we send the Stem 
�\����a ';;����vr:gE o�����o���s;�����;t���

e :r;:l�r'r::.��e: 
the Watch cost you a mere trifle. 

This offer could not be made were it not for the fact that we 
bought the Watches at one-half cost of manufacture. 

This Watch will sell readily for $ 1 0. Order now. MODe.,. cal:l 
hW:��::�::��b�ed::i�:��dea; :�:c�rV:�6: OOOnAOE�TS 
WANTED ! We refer to any New York l'ubll.her •. 

ADDRESS ALL ORDERS TO 
E. C. R!DEOUT '" CO., I 0 BarClay Street, N. V. 

IMPORTA.NT_Thls Advertlsemell"t'ft'ILL APPEAR hufl 
ONCE. If you will Get up a Club of Ten Subscribers to our 
Magazine and send us 84.0.00. $4.00 for each Subscriber, we wIn I 
send you a. ""Jt..TCH, the Magazi n e  One Year, and the Engraving 01 I 

OUR LA. TE PRESID£NT, FRE R for your trouble, and each persoll I In the Club w11l got the Watch, Magazlue and Engraviug we offer 

New and Valuable OilfT fOT Loose Pulleys. 
Its use on Loose Pulleys will prove ORNAM}; !II 1' A L  TREES A N D  SHRU BS 

Tobacco elevator, D. May, Jr . . . . . . . . . . . . . . . . . . . . . .  247,341 In the old Nurseries at Flushing, L. I" of �til:� fio���:�;'t�
e
ft��

g
w��Yr��;ih ' I 'ongs, plpe, N. Purdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247,406 R H PA RSON S & CO 

Toy box, T .  Candy . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  247.302 I • •  ..: . , filling. Prlce from 25c. to 75c. 
Sample sent by mail on appli .. 

Send for catalogne and prlce 
:
roy camera, � . Herzog (r) . . . • • . • • . • • • • . • • . • • . • . . . • . 9,878 ' �e��yWD\�d�if:t�;:-:en���:f:Oit1����tcaCt�yg����rf�� Toy, panoramiC, W. F. George . . . . . . . . . . . . . . . . . . . . . . 247,336 'I' of very many kinds. For catalogues. address VAN DUZEN & TIFT, 
'l'oy pistol, H . H. Whitcomb . . . . . . . . . . . . . . , . . . . . . . . . 247.283 A. B. CRANE. Exr. , Box 603. FlusbinK, N. Y. Cincinnati, O. 
Traction wheel, A. H. Lighthall . . . . . . . . . . . . . . . . . . . . 247,203 1 -
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'l'rap. See Animal trap. Fish trap. i A V E R ITAB LE BARCAI N .  
Treadle, J .  M .  Hultqvist . . . . . . . . . . . . . . . . . . . . " "  247,358 
Tree, See Whiffietree. A GENUINE IMPORTED BREEOH·LOADING SHOT GUN rOR 55 'i' Icycle, H. C. Bridgman . . . . . . . . . . . . . . . . . . . . . . . . . . . 247.156 TH E R A N C E R .  . 

• 
'rube. See Smoking tube. 
Valve. steam engine exhaust, Carley & Evans . . . .  247,241 , 
Va.por burner. 8chneider & Trenkamp . . . . . . . . . . . . .  247,216 
Vehicle. H. A. & B.  G. Walker . . . . . . . . . . . . . . . . . . . .  247,444 
Vehicle wheel ,  J. R. Locke . . . . . . . . . . . . . . . . . . . . . . . .  247:!5i 
Vessel armor, G. Henze . . . . . . . . . . . . . . . . . . . . . . . . . .  247,251 
Wagon gear, osci l l ating, H. L. Kingsley . . . . . . . . . . . 247,365 
Wagon gear, platform. H. L. Kingsley . . . . . . . . . . . . .  247,364 
\ agon gear, platform, O. Vanorman. . . .  . . . .  . .  247.44R 
'-.-aste water discharge for portable wash stands, 

N. O. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247,297 
Water closet, E. & L. M. Norton . . , . . . . . . . . . . . . . . .  247,210 
·.\ eighlng wool , apparatus for, .J .  F. Gebhart . . . . .  247.334 
\':el1 and rock drilling machine, E. J. Hill . . . . . . . . .  247,192 
Wbeel. See Carrjage wheel .  Sewing machine 

hand wheel . Traction wheel. Vehicle wheel .  
WhUHetree, G. W .  Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.314 
Wick, lamp, E. R. Beach . . . . . . . . . . . . . . . . . . . " . . . . . .  247,150 
Wind vehicle, J. W" Miller, Jr, . . . . . . . . . . . . . . . . . . . . . . 247,266 

CHOKE BORED. 

M A C H I N I S T S ' H A M M F� R S  
HAR'I'FORD HAMMER CO., Hartford, Conn. 

These goods stand unrivaled for style, quality, and 
finish. Every Hammer unconditionally warranted. Nail 
Hammers in great variety. Price lists free. 

E"111l)11C' 6)�11'��Tll!. AND CLAY RETORT� ALL SH�ES. !l m� !Q)�B\�) �,-::::- B O RGNER & O BRIE N .-=-
23 !l..!? S T .  A O V E:  R A C E ,  P H I LA D E LP H I A .  

1 2 " A Violet from Mother'. Grave " & 49 oth-C er popular Songs. words and ulusic entire, 
• only 12c. PATTl'.N & CO., 47 Barclay St . .  N. Y. 

CONSUMPTION :  I S  IT A CONTAGI· 
ous Disease ? What can be done to Prevent its Ravages? 
dt!feRf:�����yGoort�:�t:i��������tat�:;��o��db���: ��� 0�A�rn8U�;e
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v
rnf�it1��

n
�ro�h� i�:!�::i 

meats ; cooked meats ; tuberculous milk. Contained in 
SC IENTIFIC AMEHICAX SUP I 'L I':M KI\T, No. �9"'. Price 
10 cents. To be had at tllis office and from all news­
dealers. 

�ARrltLD Agents wanted for Life of President Gar­
field. A complete, faithful history from 
cradle to grave, by the eminent biogra-

delivery. A n e��:�iItl�
l.
il&���I�d �gl��:.n rI;

a3lr:�J 
edition. Liberal terms. Agents take orders for frum 20 
to 50 copies daily. Outsells any other book ten to one. 
Agents never made money so fast. The book sells It-
ttlfma�:f:-�:n

c:e :r��t�
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STINSON & Co., Portland, Maine. 

THE MOVEMENTS OF PLANTS. BY 
Rev. George Henslow. M.A., F.L.S.-A very Interesting 
supplement to the recent investigations of Darwin. ���:;l�! b�; tit

a
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a
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movements of q.ifferent plant organs. eontamed in 
SCI ENTIF lC AMERI C A K  Sl'PPLT'�MENT, No � H "' .  Price 
10 cents. 'ro be had ' at this office and from a.ll news­
dealers. 

SEND To LON DON,BE RRyz;,.ORTON 
� P H I LA  pA  F O R -----:---, TH E BEST BAND SAW BLAD'E 

-----_ . .  _--._-_._--

PATENTS. 
lIIE8SRS. MUNN & co., in connection with the pub­

lication of the ::::'CIENTIFIC AMf<;mCAN, continue to ex� 
amine Improvements, and to act as Solicitors of Patent.s 
for InYentors. 

In this l ine of business they have had thirty-five 
years' experience, and now have vnequaled facilities fOf 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents tn the 
United States, Canada, and Foreign Countries. Messfs. 
MUlln & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special .eare and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con 
taining full information about Patents and how to pro­
cure them; d irections concerning Lnbels, Copyright8� 
Designs, PaLe"ts, Appeals, Reissues, Idringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We also send. free Of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of secnring 
patents in all the prinCipal countries of the world. 

MUNN & CO., Solicitors of Patents, 
37 Park Row, New York, 

BRANCH OFJ'ICE.-Corner of F and 7th Streeta, 
Washington, D. C. 

© 1881 SCIENTIFIC AMERICIAN, INC
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Ell6ineers, Firemen, and Mechanics. A Practical Work consumers. We make Hood Goods. 
for Practical Men. By Emory l!;d wards . .  \ I .E. IlIus- and will replace free any blade found I trated by 6a eng-ravings, including examples of the soft orflawy. Tbe cut shows 
most Modern Engines. Third editio"l, thoroughly our new knife. No corners 
revised. with much additional matter. hmo. 412 pai1es. to :wear pocke�s ; price by I 
(JU1Jt Ready). . . • • • • ,�.OO mall. postage paId by us, 75c.; I Modern A merican Marine Engines. Boilers, and Screw same knife, 3·blade, $1. \\' e 
Propellers. Their desi

fDi and construction. Showing have I-blade knife, S5c.: ! 
�:gf������:J�;���e

o 
Ii.n

t
�y��

n
��t13��

n
[�\h'e

m
rJ�\�:� �e

e
a��m2.1;Pi��.

e
'��;E 

e
��: I P o  ... ..,· .... ·r'<r' ... 

��a:i'i:'eeJ:i'� 
t
�ru���t�� EK�

i
���� Ditdu:�i���

en
ilf!� �:;��i�:R$f�Ei��Y�lt���; ' IRON REVOLVERS , PERFECTLY BALANCED, 

trated by 30 large and elaborate plaTes. 4to, . $5.LO �-b lade, 75c. Illustrated list H F P t th th Bl 
(Just Ready.) free. Dlicount to clnbs In shops. Try a sample. MAHER & GROSH, 40 lUollroe :St., Toledo, Ob io .  as  ewer ar  s an  any 0 a r  ower. 

Underground Treasures. How and Wbere to Find Them. P. H. &. F. M. ROOTS, Manufacturers, 
A Key to the ready de ermination of all the useful � .... ..-.;-. """"T.A.. ...... - � .::::::!! Steam and Hand Power. CLEM & MORSE, 411 & 413 C O N N E RSVILLE,  I N D. 
�����U.tiV���i�st,,�� 0����1�r�l

a
.&��to�li�

a
Va����'��' � """" .c.JI " � "" � � , Cherry St., Phil a., l'a., and 108 Liberty S�., New York. S. S. TOWNSEND, Gen. Agt. , 6  Cortland St. ,8 Dey St., 

lege, N. Y. A new edition, with additions. Illus- i �f�KBEE�G�O& �<i:;nJe&r: ·A;t;'°r�:,'; �:::;: 
A t.f��'h�icai Treatise on Soap and Candles, with a Gl:�� TH E STEARNS MAN U FACTU R I N G CO. ,  :N:EVV YO B.K.. 

at the Industries of Fats and Oils. By R. S. Cristiani, ERIE, PENNSY LV ANIA, make a speCialty of Improved SEND FOR PRICED CATALOGUE. 
�:o�

mist •
. 
Illus

.
trate� by :76 en�aVi

�gs. �1 pa
/G:& SAW MILL MA CHINERY. A Practical Treatise on the Manufacture o f  Starch, 

Glucose, ::;tarch Sugar. and Dextrine. Based on the 
German of Ladislaus von Wagner and other authori­
ties. By Julius Frankel. Edited by Robert Hutter. Practical :--tarch-Sugar Manufacturer. Illustrated. by 
68 engraving-so 354 pages. Bvo, . $3.50 
JW" The above, or any of our Books, sent at the publi-C86�� �il�'�g{i:s� ��f���a:
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Science. sent free to any one who will furnish his 
address. 

HENRY CAREY BAIRD & CO . .  
Indugioi� K��;hs;:tE��,0��IL:[�E���11�p1�ers, 

�.COE Bfi��� MFG. C * 
ElRASS TO R R I N GTO N . - CO N N .  0.:." R t'  A N D  l . ' .... L .,. 

e o  P PE R·MAHRlAL.$ 1 uR I1ETA liC . AN D 
IN S H':ETS�"'!.jUN� ·A'SPE:CI .... \.1"." a ANKS 

OUR 
LATE PRESIDENT 

.A. Portrait, Size 19x2f, FREE. 
Raving Bold large quantities ofthi9 Portratt at $1.00 per eopy, we now offer it FREE TO AL� together with a. 

tbree months sllbsociption to TUE HOUSEHOLD 
dOVRNAL, a largJ 24 Page Falllil), Stor), and Fashion Paper. Send us 25 Cents in stamps to pny 
postage and packing expenses and we wHl send the Por­
trait by return maH, and enter y .. mr name on the Sub. 
scription book9 and send you our Mammoth Story Paper 

�IDEout�s& �O�:jo �����':it !d��:Y%r�: 

CO .... I' 
PE N .. :--,� ��� 

PENCILS, HOI,D ERS, CA SES, &c. 
T h e  C A L L I -C R A P H I C  Pen . 

A GOLD PEN and RUBBER HOLDER, containing ink for several days' writing. Can be carried in the 

��C��re tJ���:eJ::�hit�ri��1vitU{lY��lri �:lrlri:.
rsons MABI E , TO D D  &. BARD. 

1 8 0  BROADWAV, NEW YOU K. 
Send for Price-List. 

OUR GOODS ARE SOI,D BY F'IRST-CI,ASS DEALERS. 

KANSAS CITY PATENT AG E NCY, DEA I,EU ,", I N  PATENTS. H. WERNER & CO., 1131 Main St., Kansas'City, Mo. 

T+l E PARA��� �C�OOL DESK 
GARRETSONS EXTENSION 
_. TABLE SLIDE .� 

M A N r. ' O  B Y  
BUFFALO HARDWARE SWAN ST. BUFFALO N;Y. I llUSro EDITORIAL SEPT.17.1881 

T'�E Hancock Inspirator, 
THE BEST BOILER FEEDER KNOWN. 

Over 22,000 in use on Loc l)motive, Sta· 
tionary, M arine, and Portable Boilers. 

THE HANCOCK INSPIRATOR CO. , 
.BOSTON, MASS. 

C P A T E N T  

O L D  RO L L E D ·  
S HAf TING . ' 

The faCI that this sbafting has i5 per cent. greater 
�11
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Designed in its conc-oruction for producin� lumber economically and 
rapidly. Plans and estimates for MIlls of any capacity 

furnished on request. Also build . 
ENGINE:S, BOIl,ER:S, A � D  IUA C II I N E lt Y  IN GENERAL. 

P -I AROr1lATIC M I LK. 
I es A pleasant, speedy cure for 

PI LE:S. One package­
four doses-wil l cure in  
every case. Price one dol­

lar. Sold by druggists or s�n t by lnail. Address 
DR. L. I I .  II A Ril l iS. I'iusb" .. glt, Pa. 

BAT'rERIES. WIRES. MAGNETS, INSTRUMENTS. 
TELEGRAPH AND ELEC'l'RICAL SUPPLIES. CATA- � LOGUE FREE. C. E. JONES <Ii> BRO., C INCINNA'l"I. O. 

ERICSSON'S 
Now Caloric Pnmnin[ En[ino 

FOR 

DWEI,LINGS AN I) COUNTRY SEAT:S. 
Simplest cheapest, and most economical pumping engine 
�6sgl�tiI;

t
��le�rIS��J·fO:-�i�c�1��:��8��g:�iS1��

rate. 

DELAMATER IRON WORKS RUPTURE 
cured without an operation or the Injury trusses Inflict C. H. DELAMATER & CO., Proprietors, We�\;ro�·. S������S w�t

e
�
h
j'.1iot�:r��h2fJ 1W?e"�e�:ls No. 10 Cortlandt street, New York, N. Y. of bad ca.es, before and after cure, mailed for IOc. 

T H E  is'rEA JI Pt:JlIPS MADE BY 
VALLEY JYIA CHINE CO., 

EASTHAIUPTON, MASS., 

ROO FI NC. 
For steep or flat roofs . Applied by ordinary workmen 
at one-third the cost. of tin . Circulars and samples free. 
A!<ents II anted. T. NEW. 32 John btreet, New York. 

Agents WantedC�4S� 50S' M. SPE;'CElt, 
Sells rapidly. ... H Zl 112 Wash n St .• 

Particulars/ree. 0 M <:) Boston, Mass. 

Leffel Water Wheels , 
With recent  improvements. 

Prices Greatly Reduced. 
8000 ill successful operation. 

FINE NEW l' A!.!1'Il:LE� FOil 
Sent free to those interested 

James Leffel & Co , 
Springfield, O. 

1 1 0  Liberty St. , N. Y. City. 
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ping, and waste. Send for catalog� of Grease and !,jups 
. for all kinds of  maiZhin3ry. 

Are the be.t in tbe world for Boiler Feeding ------ ----
and other purposes. . 40Lovely Floral" Panel, Hand & Bouquet Chromo Cards. 

___________________________________________ with name luc. Franklin Pr'tg Co., New Haven, Ct. 

DRUNKENNESS OPIUM �a.bi1; And t.be C U R E D  

geon, C .  & A. R�l f)���t�Il�' �i�!�;. W;,�e. Sur-

BARNF.>;' PAT�NT FOOT POWI'R MACHINERY. 
Complete outfits for actual Workshop bm:;ines8. Lathes, 
Saws, ,Formers. 1\iortisers, Tenoners, etc. DescripUve 
Catal.ogue and Price List free. W. F. & JOHN BAR;\IES, 

1999 �1ain Street, Rockford, Il l . 

B P. E 4J H E R & P E 4J K . 
���!'t",."r�
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11 Regular sizes. Hammers 
from 50 to �,500 lb. Drop 
and Ma('hine Forgings, 
Drop Dies. 

Address Temple Place, 
New Ilaven, Conn. 

--------------------------------- 1 M A C H I N I STS '  TOOLS.  
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 

Lathes ,  Plan ers , Dr ills ,  &0. 
N EW HAVEN llIA N U FACTUR I N G  co., �ew H aven, Conn. 

50 B EAUT I FU L ALL NEW DESIGNS Of Ilut-
terfiy. Dragon-fiy, Robin Red­

breast, Pinks, PanSies, Violets. and Moss Rosebud 
Vhromo Cards,.name on, 10c. Card Mills, Northford. Ct. 

WITHERBY, RUGG & RICHA RDSON . Manufacturers 
of Patent Wood Working .Machlnery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by It. Ball & l·O., Worcester, Ma.s. Send for Catalogne. 

THE BIGGEST THING UUT Il��;;-
t
t����k 

(new) E. NASON & CO., III Nassau St., New York 

We are also the sole manufacturers of the C LL I·antATED 
COLL I :,\ S' P.\ T.COUPL I X G .  and furnish Pulleys, Hangers, 
etc. , of the most approved styJes. Pl.'ice list mailed on i 
application to JONES & LAUGIIL1NS, I -

Try Street. 2d and 3d A vpnues, Pittsburg, Pa. ARIABIECUTOff ENG 'NE . 25 TO 50 % 
S,WED IN fUELSIMPLE I N D.EVICE 
ECONOMICAL DURABLE MANFGTD BY 

�� e�dR'''tf &, t:V1 [) ENI � 
STEEL WIRE Q f.0?[f{SCRIPTION �U 
234- W. 29. ST. EVERY & STEEL SPRINGS. NEW YORK CITY Corner Lake and Canal Sts., Chicago, 111. Ii3r' 3tocks of this shafting in store and for sale by 

FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place 11achinery A!<ency. 121 Chambers St . . N. Y. 

V O L � EY W. M A SON & CO., 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS. 

PROVIDENCE, R. I. 
-

Shafts, Pulleys, Han[8rS, Etc, 
Full assortment in store for immediate delivery. 

WIU .  :SELI, ERS & CO., 7 11 l,ibel"ty Street, New ¥0 .. 1, . 

T H E L A R G I:: S T  MAC H I NERY DEPOT I N  A M E R I C A .  
STANDARD MACH INERY fOR ALL P U R POSES .  
H . B . S M IT H  MAC H I N E  CO. 
ESTAB: 1849. 925MARKET ST. PHILADELPH IA. 

" The 1876 Injector. " 

STOP ;?a�:�J:f��!��: C AT A R RtI � BALL EN G I N E  CO. E R I E  PA.� 

PATTERN MAKING ! 
All kinds of Wood and Iron Patterns for Iron 

'Yol'kenoi mude to order. Address 
T Y k O N t FO U N DRY AN D MACH I N �  SHOPS,  Tvrone, Pa. 

IRIDIUlYI : 
THE HARDEST METAL XNOWN, 

HOME TREATME�T. NO CHARGE FOR CONSULTATION. The feaJ>l'nl efIects of 
Catarrh on the system can be stopped. Childs 
Catarrh T reatm ent i s  the only known means 
of posi tive, permanent cure. Send for dis­
cription, tcrnlS, etc. Address 

Rev. T. P; CHILDS. Troy. O. 

Not attacked by aci<ls or alkalies; not oxidized 
in the nir; almost i n fusible. Manufactured under $ 7 7 7 a Year and expenses to agents. Out1!t free. .!�hn Hol land's process (patented May 10, 1881) by 

Address P. O. VICKERY, Augusta, Me. ' THE A MERICAN IRI DIUM CO. , -------------------------- S. E. Corner Pearl and Plnm Sts, Cincinnati, Ohio. 
W. C. WR EN'S 

Pat. GratB Bar, 
Manufactured by 

D. S. CRESWELL, 
Eagle Iron Foundry, 

1S1 6 RACE ST., 
P I I I l.ADEI, P H I A, PA. 

WOODWORKING MACHINERY 
For Railroad Shops, Planing Mills, Car Builders, Cabinet Carriage Sash, Door and Blind Makers. , 

S. A.WOOD:S M A C H I :S E  CO., 1 72 High :St., Boston . 9 1 i,iberty St .. N.Y. ; 61 S. CanaI St., Chicago. 

RUBBER BACK SQUARE PACKING. 
BE�T I N  TH}: WORLD. 

For Pacldng tlte P i st.on nods and Valve Stems of Steam Engines aad Pumps. 

CLABK'S RUBBER WHEEl,S. 
This Wheel is unrivaled for durability. 

Simplicity. and cbeapness. Adapted for 
Warehouse and PJatform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Cir('ulnr and Price List 
free. GEO. P. CLARK,Windsor Locks, Ct. 

��1�r��NtSEND FOR N E W  CI RCULA R  
FITCHBURG ACOUSTI C TEe Co , F I TC H B U R G M A S S  '_11- ':-iJE-� M CTA \' L �1 � '- L P H O N E �  -I '" 

Imrt of the paCking which. when in use. is in contact with the Piston ROd. 
wbich keeps the part II against tbe rod with suffiCient pressure to be steam-tight, and CR IMSHAW ON SAWS. yet 

History, Development. and Action ; Classification and 
Simple. Durable, and Reliable. Requires no special lengths of "bout 20 feet. and of all sizes from )( to 2 inches .quare. 

"!lIves. Sen
d for

��i�
r
��'L

c
ti��' & CO . . Phila. : JOHN H. CHEEVER, Treas. NEW IORK BJWI'ING a. PACKlt\ G  CO., 37 & 88 Park Row, New York. 

l Comparison ; Ma,nufacture. Care. and U Re, of Saws of all 
klnds. Quarto, Cloth, with 234 lliustrations. Price $2.00. E, CLAXTON & CO., 930 Market St., Philadelphia, Pa. 

© 1881 SCIENTIFIC AMERICIAN, INC
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ELECTRIC LlGHT. I �"OILER COVERINGS. 
�.dllt!'ti�tmelU�L 

Inside Page, eacb i nsertion .. .. ..  7' .) cents n line. I 
BacJ{ PaJIc, each iusertion .. .. ..  $1 .00 a l in e. 

(About eight words to a line . :  
Engravings mall head advertisements a t  the ..-arne mte ' 

per line, bll rneasurernent, as the leiter pre88. Adver­
tisements ,mtst be received at publication Office as early 
as Thursday rnorning to appear in next issue. 

NEW YORK UE [,TINI; A N D  J'ACK[NI; � 

a lIS s�H� to :��I�§!:f:re�aQ.S !ery l � 
description of Rubher Hose always in stock. � 

31 & as PA RI\' H O W. N E W  Y O RK. �  

I � ,; � 
THE FULLER ELECTRICA L  COlllPA N Y, having �f iil!;1 

perfected their system of Electric Lighting, are prepared to E->� r<-
fllrnish the Im proved Gramme Dynamo Electric 
Machines and Electric I,amps, either for Bingle lights A�BE8'l·OS-LINED. REMOVABLE. 
or for from 2 t0 20 lights in one circult. I THE PA 'l'El'i T A J It SPACE C O V ERINGS. 

This apparatus is unexcelled for du rability, steadiness 
of light, and economy of power, and requires less 
attention thau any other. 

For price list and further particulars, apply to 

THE FULLER ELECTRICAL COMPANY 
44 East Fourteenth Street, NEW YORK. 

'l'HE CHALMERS-SPENCE CO_, Sole Proprietors, 10 Cortland St. Foot of East 9th �t. , New York. 

DROP HAlllM ERS. 
STILES & PARKER PRESS (,;0., Middletown, Ct. 

BO(,AHDC,, ·  l\I 'l'EN'l' lJ N 1 YEU"AL Et:l) I':�-

I TRIC MILLS-For grinding Bones, Ores, Sand, Old 
CrUCibles, Fire Clay, Guanos, Oil Cake, � eed, Corn, 
Corn and Cob, 'l'ubacco, 8nuft', Sugar, Salts, Roots, 

, SpICes, Cotl'ee, Cocoanut, Flaxseed, Asbestos, Mica .. 
etc., and whatever cannot be ground by other mills, 
tlrtIJ
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DUS, corner of White and ]j;lm St • . •  New York. Stevens' Roller Mills HANDY Full of information forfor('men, mechanIcs and FOR , 

workmen (see Sc I .  A " . ,  }i'eb.  12. 1881). Price 
G IN 

�.,"�7ES BY ONE HANDLE U"Y I K 0 R T I N  
G ""oR . .  � 

� n 'VERSA!. INJEG l 
BOUK only 8l .oo, postDa!d. Published by J9HN H. GRADUAL REDUCTION OF RA • 

, TOMLINSON , ChICagO, lll. Name thIS paper. Manufactured exclusivel y by 
� . 0  F O R  B O I L.ER FEEP I N (;  ...�".' S �1lM� \o\' "'''''� �.J-� ... �� P H I LADA. 12��&:THOMPSON 9TS •. 

M A C H I N E R Y lLITTLE&�WONDEi. of every description. 121 Chambers and 103 Reade Sts., I -"f!L=��""'''''' ..... ___ === 

D.t��P-ofJ7 :5�:�RK 1�9 6"L����v :� , 

H A RTFO R D  
STEA M  BO I L E R  New York. TH I·; GEORG I� 1--'L :\ C l� MACHI ;'; ERY AGENCY. ! � I ,JEN�� �:��ALVEiS ' .. 

M A N U FA C T U R E D  O F'  
- BE ST STEAM ME TAL .  I 

. JENKINS BROS.7IJOHN ST.N.Y. _ . 

PlY-JOHNS 
T 1£1'1& 

LI Q U I D  P A I N TS. 
ASBESTOi'\ ROOFING. ASr�:;a�:':;�(:�1'I I '�:lt. 8'1V���N GS, 

A � H E�'l' O "  S'J'EA lll J'ACKINH, 
ASBESTOS W J e R  J>A C IH " " .  

A S HES'I' O S  FI,A 'I' I' \ C I{ I " ". 
A �r�in���J'�

J h!\�K'V���' 
A � H ES'I' O S  S H I<: A 'I'HINGS, 

() O A 'I' I N t.:s, C ElUENT�, Etc. 
Descriptive price lists and samples sent free. 

H .  W. J O H N S  M ' F ' C  CO . ,  
87 M a i d e n  L a n e, N ew York. 

W· E have in stock Jess than 
150 0 f our well known 

Cone Bearing 

' : Standard Columbia" 
Bicycles, i n  4 6  and 4 8  inch, half 

and Shaped Diamond Carhon Points, indispensahle for 
Truing Porcelain, Hardened Steel, Chlll .  d Iron and 
Pa�er·Calender Holls. Practical Mechanics and Paper �� e�����: !��dJ:�bift�;,Cdo\��t�a��hr�ii

f 
;�
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tool can do. After turning the Rolls. when inspected by 
a microscope, there iR no perceptib!e wear, 'rhey are 
now extenSIvely used in Rolling and Paper Mill!'l, both 
in this country and in Europe. Send I5tamp for circular 
to JOHN DICKINSON. 64 Nassau Street, New York. 

WESTON DYNAMO ·ElECTRlC MACHINE 
"" achines for Electro-platinf(. Electrotypin!!, Electric 

Light, etc. In addition to testImonials in our Catalogue �iEi:::l::J Biiir ���I�
O 

c�:{i{U��E�L
e &f���,�:Ii'�?�c�.: R I·: I·:n & BARTON ; HALL, ELTON & CO . ;  HICHARDSO� ,  

Boy:o\'!'ox & Co . ;  W.u. II. JACKSON & C o  j '"'TANLEY 
WORK S ;  ROG J<R� C UTLERY CO . :  CHAS. ROGERS BROS . �  
}�DWARD MILL}JR C o . ;  M I 'I'CH J':LL, VA X(' J� & CO ; NOR­WALK LOCK Co . ;  HAYDE\" ,  G I':l� ll: & CO . ;  DO:'ll EST H '  
S I';WISG ;\ I A ( 'H T :'>l E  CO ; EB I<RHARD FABE R · JOB.  DIXON 
CRUCI BLE Co . ;  MUM>'ORD & HA>O SON : FAGA" & SO", 
and over 1 000 others. Outfits for N I C K I':L. SILVER, 
BRO :,\ ZE , Plating. etc. The two highest C I�:\'TI': 1'\ XIAL 
AWARDS, and the C I': X 'I' K'" I AL GOLD :VI EDAL of Amerl­
can Institute, and Paris. 1878. l'rices, $ 1 5 0  to $1$00. 

HAN S O N  &. VAN WI NKLE 
SOLE A GENTS NEWARK, N. J. 

F R I E D M A N N ' S  P A T E N T  EJ ECTORS 
Are the cheapest and most effective machines in the market for 

El cvatin[ Water and Convcyin[ Liijuids 
from Mines, Quarries, Ponds. Rivers, Wells, Wheel Pits ; i�� �:n
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eries, Distilleries,  ::-.ugar Refineries, Paper Mil ls,  Tanner_ 
iest Chemical Works, etc. Send for illus. catalogue to I NA'I'HAN &; DREYFUS, . 
Sole Manufacturers. NEW YORK. 

I CE AT 5 •. 00 PER 'l'ON. 
l'ICTE'r A RTIFICIA l, ICE CO •• I,imi ted , 

P. O. Box 3003. 1 4� Gl"een,vich �t.,  New York. 
Guaranteed to be the most, effiCient and economical of an 
existing Ice and Cold Air Mac

._
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_

s_. 
________ _ 

W A T C H M A N'S I M­
proved Time Detector, 
with Safety Lock At­
tachment, Patented 1875-
6-7. Bewal"e of Infringe­
ments. This Instrument ' 
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for all con­
cerns employing night 
watchmen. Send for cir-

N.·,v YO I'Ii: om('(� . !t� nnd �.4 Liberty �t. 
English Agency, 18 Caroline St., Birmingham, England.  P. O. Box 2875. 

- culars to E. U1HAUSER. 212 Broadway, New York. 

TH E CAM E R O N  ST EAM  P U M P, 
DESIGNED FOR USE IN 

Goo <> L ::0 ,  S :J:  L 'V  E :E'l. , C <> .A. L , .A. :N' ::0 :J: :E'l. <> lSI 
1\1..[ X 1'1' El B , 

Inspection & Insurance 
COMPANY.  

W .  B .  F R A N K L I N . V .  P res· t .  J .  m .  HIJEN. Pt'es' t .  

J .  Il .  P I E R C E .  � e c ' y ,  

Jarvis Furnace Co. 
Patent Setting for Steam Boilers Burns Screenings 

and Slack Coal without Blast. No. 7 1 lliver St., Boston ; No. 92 Liberty 8t , N ew York : No. 109 Market St . •  SL 
Louis ; No. 18 �econd Sc, •. Baltimore. 

\v M .  A. H A R lt I !ii. 
l'ROV l D ENCE, R. I. (PA R I{  l"TREET), 

Six minutes walk \\" est from station . 
Ol'ill'inal and Only b u i l d e l' of tbe H A I UUS-()OUL l�S I�Nt:HNE 

With H arris' l'at ell ted Improvements, 
f" olll 10 t o  1 . 000 H. 1'. 

bright and painted, which we 
offer at the reduced price of $75 ALSO 
until they are sold. The thou- ' 
sands which are in use have i 

FOR GENERAL M A N UFACTURING AND 
F X R. El  P U ::aI..[ P S .  

OF TIIIII 

$ dtntifit �tutritan 
Movable Linings i n  Iron, Compol!liti on, earned a good reputution. This I Pumps fnrnished with 

��;�h���r:�o��s�:;;�:.����:e� , Address T H E  A . S . C A M  E R O N S T E A  M P U M P W 0 R K S ,  FOR 1 8 8 1 .  
The Dlost Popnlar Stiell t itic Paper i n  tile lVol'ld. 

Bicycies at a Bargain while the FOOT EAST 23d S'I'REET, NE�V Y OiUi. CITY. VOLUME XI ,V. � E W  SERIES • 

eOMllIESCES JULY 1 .  . lot lasts. 

T H E  POPE M FG .  CO . ,  
597 Washington St.,  

BOSTON, MASS. 
1 I 0 C R  \VO O }) ' S  ( ' EI, E B H A 'I'E I I  

D I I'RO V E I l  C O lll l' O V l'i.H F q lt O I J, I'A � NTS 
wi 1 save you from 50 to .5 per cent . III y our paint bIll. It 
is durable -and saves waste of paint. State or Shop lli:.;hts For Sale. Address D. C. ROCKWOOD & CO . . OLEAN, N. Y. ------------------- --------------

S U P P L E E  
E N C I N E . 

Improved plain SUde Valve. 
Simple in construction, dura­
ble and economical. Manu .. 
factured by �upplt'e �ten m Entline Co., 

(J U lulllbia, Pa. 

At Low P I' i c l'!Oi.  Ln l'ue A !ii�orted Stoel, _ 
A. & F. JHt O \V N ,  5 7 -111 ] ,ewi s  � t  • •  l'i e w  Yorl •• 

H O P E r��E D E A F  Dr. Peck's Artificial Ear Drums 
PERFECTLY RESTORE TilE IIE&.RING 
and perform llle wort{ of t h e  Nutlll'al D" tllD. 
Always i n  po� i tion.  but invisi.ble to oth��. 
All Conversation and even WhlSpf'rS heard dlS� 
ti nctly. We refer to those using them. Send for 
descripti v e  ci rcular with tf'slimon ials.  Adctress, H. P. K. PECK & CO,. 868 Broadw .. y, New York. 

DO YOUR OWN ·PRINT ING 
and outfits from $3 t o  $500 
styles 01 type. Catalogne and 

""'l'e,r!n<,ect price list free. 
H. HOOVER, Phlla.,. Pa-

McK EAN, NEWHALL & BORIE ,  

Philadelphia (Loverin�) Su�ar Refinery 
225 C H URCH ST., P H I I,A UEI, P H I A , 

��Ni't� :Po ��u'; : 1�6'�;iS�����e�����fd 
o£e 
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H A N }) BOO K FOR ST F. A M  ENGINEERS. 
Indorsed ; Knowles Steam Pump Works. Crane Bros. 
Mn?ii:·Jlt�f��t�· cb�

i
i>';,�?llh�}�in!h�g����is. Ind. 

Pond's Tools, 
En2 i n e  I,ath es, P l a n erlil. Drl l l 8. & c. 

DAVID W. POND, Worcester, Mass. 

Dead Stroke Power Hammers, 
For Die o��:l'xl�.j: 

Solid C A S'I' STEEL Face and Horn. Are Ful ly War­
ranted. Retail Price, 10 cts. per lb . 

The Old Reliable On Time Manufacturers of 

Only $3.20 a Year, incl u d ing po"tage. Weeldv. 
�� N U lnbel's n Year. 

'I'\o \s  widely c!J'cll l a t ed and sp:endidly i llustrated 
paper is puhlished weekly. Every numher contains six­
teen pages ot useful infurmation, and a large nutn uer of 
original engravings of new inventions and discoveries, 
representing E!lgineering \Vorks. �team �1achinery. 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Te1egraphy, Photography. Archi­
tecture, Agriculture, U!lr\iculture. Natural Hlstory • .  ctc. 

D b l  S P II I L V· , STATIUNARY A N D  J>ORTA
.
'BLE ENGINEo"!t OU e crew ara e eg Ises C I RC U L A R  SA W MILl.�.  l'O N Y  �A w , , • lI'l l l,L". ll l et'chall l an d C U SI OIII F l o uring IU i l l g  

A l l  Classes of Re�lt",crs fi n d  in T H E  SCIENTIFIC 
A:\IERICAX a popular resume of the best scientific in­
formation of the day ; and it is the aim of the publisher. 
to present it in an attractive form, avoiding as much · as 
possible abstruse terms. To every intelligent mind, 
�.h:s journal affords a censtant supp1y of in�tnlcUve 
reading. It �s promotive of l�nowledge and progress in 
every community where it circulates. 

Mude and WARRA NTED stronger than any other Vise built on the Jon .. Improved Gradual Reduction System of 
by I·'I�HElt & N () lmI� only, 'l' l'cnton, 1\ .  J .  -r:,�:,li'PUld�rt�ff8 ljfa";,'i.�!;_: tflla�!.�:)tN.��;.S':{.t.i 
C .  J. G ODFREY & SON, 

UNION Cl'l'Y, CONN . .  
Manufacturers o f  Metallic Shells, Ferrul es, Cups. Blanks, 
and any and all kinds of small press and stamped work in 
Copper, Brass, Zinc, Iron, or Tin. Drawn Brass and 
Steel Ferrules for File. Chisel, and other rl'ool Handles, 
also Pocket .\ I atch Safes of various styles, are specialties. 
All kinds of notions, small wares, or novelties in the 
above line made to order. \V ork finished plain or 
nickel plated as desired. Correspondence solicited and 
estimates furnislled. --------

PERFECT 
NEWSPAPER FILE 

MUNN & co., 
Publlsbers SCIENTIli'IC AMERICAN. 

() o l 1 trnctol's, etc.,  etc Have one of th e largest and �b"6 I�'il'��i�W' 1'b\
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JJ;�g: OPERA G LASSES Microscopes, Spectacles, 

Telescopes, Barometers. Thermometers, and Oompasses. R. & J. BEC R , 
ManufacturIng OptiCians, l")lti lade l phiu, Pn. 

I3l'"" Send for Illustl'ated J>riced Cataloll'ue. 
�HEPA ltD'S CEI ,EBltA T E I)  

*60 Screw C IIU i ll !!  Foot IJ at h e ,  
Foot and Power Lathes, Drill Presses 
�lt�����r;�s

l
.
a
�h���s����d�:1:�T;�� 

Drills. Dogs. Calipers. etc. �end for. 

T(�rms of S nbscri p t i oll.-One copy of TIIE SerE!'\"­
TIFIO AMERICA:'\' will be sent for one year-52 numbers­
postage prepaid, to any subscriber in th e United Stutes 
or Canada, on receipt of t h t'ce d o l l ars and tn'enty 
c e n t '"  by the publishers ; six months, $1.60 ; three 
months. $1.00. . 

C i llbs.-Onc cxtrl1. COpy of THE SCIENTIFICAMETII­
CAN will be �upplied gratis ,for every club of ji1,e subscribc1·.� 
at $.1.20 each ; additional copies at same proportionate 
rate. 

One copy of THE SCIE"TIFIC AMERICAN and one copy 
catalogue of outfits for amateurs ot' of THE SCIEXTIFIC AMERICAN SUPPLEMENT will be Eent artisans. for one year, postage prepaid, to any subscriber in the 

331, �3, M,\. �'sl·t�!�l) F�nf�t�eet, I United �tates or Canada, on receipt of seven dollars by 
C i u c i u ll ati, O hio.  the publIsherlll . 

--::F�O::-:::R:-:I::1'O:;-·=F::O::-:I::t-:M::-:A�T=--=Ic::O::N::-C::-:'-:O�-N::'-=C::E:::R=-=N-=1::-:1'0::'-=1;::-' The safest way to remit is by Posta? Order, Draft, or 
Ex})ress. Money carefully placed inSIde of envelopes, Holly Water Works securely sealed, and correctly addressed, seldom goes 

, astray, but is at the sender's risk. Address aU letters 
FOR and make all orders, drafts, etc .• payable to 

CITIES, VILI,A GEi'\, i'\UB1JRBAN TO WNS, . F A C 'I'ORIES, ETC.. M U N N &. CO., 
Apply t o  the 37 Park R ow, New York. HOLLY M FG . CO . ,  LOCKPORT, N .Y. To Foreign Snbscribers.-Under t h (.  _acmtles of Or C'l �;- Il����!�,'J.; e;':'f�j.k City. tbe Postal Union. the SCIE>lT [FIC AMElttCAN ;S now senl; ------ - by post direct from NewYork,with regularity,to b_b.crIb-IT . PA Y� to sell our Hand-Printing Rubber Stamps. , ere in Great Britain, India, Australia, and all other CIrculars free. G. A. HARPER & BRO .• Cleveland. O. British colonies ; to France, Austria. Belgium, German}, 

Carpenters, Amateurs, Jewellers, .Model J>"£K"ID"onS, etc. Send for Catalogue, ani! st,lIte u)l/a.t kind 

Russia, and all other European States j Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries. Canada excepted, 
$4, gold. fOr SCIENTIFIC AMERIC A", 1 year ; $a, gold, for 
both SCTEXTIFTC AMERI CAN and SUPPI.EMENT for 1 
ye..,.. This includes postage. which we pay. Remit b� 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. TALLMAN & McFADDEN. 601 Market St .• Philadelphia, P8. j PRINTING INKS SUN I, T Ci H '" H A S lU A C H I N E . TnE H � ' 'fi A . " .  · t · ' h t'HAS

II 
Simplest, cheapest, and most

. 
reliable. No , ClenlI c mcnCRn IS prm eu WIt ' 

_. water used. Send for circular. E�EU JOHNSON & CO. 'S I�K.  Tenth and Lom· J. A. DRAKE, Ciuclnnati, Ohio. bard St6. Philadeipbilt. and 59 Gold St., New York. 

© 1881 SCIENTIFIC AMERICIAN, INC




