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THE TELEPHONE CENTRAL OFFICE SYSTEM OF PARIS. 

Paris has ten telephone central offices an d three thousand 
subscribers. The general plan of working the central offices 
does not differ materially from that of some of our American 
exchanges, but the arrangemen t of the line wires is very di f-

SWITCH BOARDS. 

ferenL from ours, and in mauy respects better. In the cen
tral offices t he frames carrying the sw itches and annunciators 
are arranged al ong the walls on three sides of the room, 
8bftttfCbt SIMiC �fiig JeRfbehrndtbem for 'man ipulating the 
wires for inspection, etc. 
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The annunciators and switches are arranged in groups of 
twenty-five, the annunciators being above and the switches 
below. Between every two  sets of annunciators is placed a 
triangular block, which is colored and numbered. The call 
bells, which are common to all subscribers of the same series, 

are placed at the extremities of the frames, and between the 
sets of annunciators there are switches for connecting the 
e� love wit the sq!.l,§£..dQ� 

e service is performed during the day by sixteen young 
ladies, and at night by a less number of men. A directress 

[$8.20 per A.nnum. [POB'rAGE PREPAID.1 

has charge of the staff of operators, and an inspector has 
general supervision of the affairs of the office_ 

Important offices are provided with an instructor, whose 
.office is to teach telephony to beginuers, a special hall being 
provided for this use. Order and regularity rules, and mis-

WIRE CELLAR. 

takes and delays are generally the fault of subscribers and 
not of the' operators. '"' 

'Fhe triangularcol�ttmt�re(! mocks arlMeFeti!t'rea 
to are for convenience in connecting one central office with 
another, so that the subscribers of different offices may con-
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verse as conveniently as if both were directly connected with 
olle office. 

Tbe suhscribers' wires are united into cables of fourteen 
wires each. 'fhey are affixed to tbe vault of the sewer and 
are consequelltly out of sight and out of the way. The 
cables are laid by tbe administration of telegrapb lines, to 
whom. as well as to tbe city of Paris, the company pays a 
tax of so much per meter. The employes of tbe company 
have no light to enter the sewer, and when anytbing gets 
out of order it is the duty of a particular branch of the ad
ministration·of the telegraph to repair it. 
. The telephone company extends tue double telephone 

wired from the suhscriber's instrument througb a hole in the 
sewer, and connection with tbe proper wires and cable is 
made by the agents of the ad ministration of the telegrnph. 

The pnds of tbe wires of the' cables are distri buted over 
the switeb boards in thl.' wire cellal' of the centml office,oatid 
upon one of these switch boards the double wire of tbe sub
scriher terminates lind is readily found. The wire is then 
connected with wires leading to the annunciator and switch 
board of the central office, where the subscriber is assigned a 
number. 

Tbe telephone nsed in Paris is Adir's. Three cells of 
LeclancbC battery are employed, one for the transmitter and 
two for calling. Every three moutbs' the transmitters are 
changed, and although they might he able to work longer, 
this plan is adopted to insur e  good service. Tbe telephone 
of each subscriber is tested daily as anotber precaution. 

· � ... 
The Plttsbnrg ExpositIon. 

The seventh annual exhibition of the Pittsburg Exposi
tion Society will be beld in the city of Allegheny, openillg 
September 6, and closing Octobl.'r 18, 1888. The main build
·ng is 60U feet long by 150 feet wide, with galleries 45 feet 
wide. extpnding 81'Ound the en tire build i ng. The :tioral hall 
s.180 by 90 feet wi th an annex 130 by 30 feet. 1'be ma

chinery ball is 170 by 150 feet, and tbe permanent steam 
power is sufficient to run tbe shafting, furnishing power 
free to al l. Tbe general reception of articles will begin 
August 23. The society propo.e as one of the attractions 
bis year to create a "relic department," devoting a large 

room exclusively to tbe exhibition of old relics, picture�, 
and objects of interest of every character, large and smal l ,  
particularly thORe connected or associated w ith the early his
tory of Pittshurg or Western Pennsylvania, and to tbis 
end respectfully request tbe loan of any relic of this char
ncter. 
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TlIE REVIVAL OF CHERRY. 

Those to whom :tifty years is a memory readily recall the 
cherrywood tables, bureaus, drawer che�ts, that were then 
in fashion, when the more gaudy and more 

'
costly maho· 

gany bad but lately come in. It is an evidence of a return 
to good taste that the wood of the cherry tree is again in 
favor, not only lUI it exists in old furniture, but in  its new 
requirements. It is largely uSl.'d in cases-for musical in
struments-melodeons and organs-and in furniture-chairs 
and tableB-!lfter being" ebonized," 01' blackened by acids 
and dyes. But it is also coming again into use in its natnral 
color. One of the :tinest banking houses in the Eastern 
States is :tinisbed entirely in cberry, and it is beauli ful. 'l'he 
wood, :tilled and not varni&hed, has a soft glow not pos
sessed by any other, and has nune of those distortions of 
gl'aill that are so unpleasant in mahogany. 

The timber is chosen from the wild Cherry, which in 
New England and the North generally does not usually 
grow to a girth of more than twenty incbes, but in some of 
the Western Statl.'s and in the SOllth freqnently attains a 
diameter of twenty-four incbes. The dome�ti c  fruit cherry 
gives some good specimens of small timber, but as thl.' tree 
is rarely BaClified until it is past bearing and is decayed, 
this source of supply is precarious. Like all close grained 
timber, the best specimens are those wbich gl'ow singly in 
exposed situations and not in a dense forest. The facil ity 
w ith w hich cherry can be worked makes it a favorite with 
the cabinet maker. 

• I .... 
EFFECT OF ALCOHOL UPON DIGESTION. 

It cannot be claimed that we have yet learned all that is 
to be known about ollr stomachs and the reactions that luke 
place withill them, notwithstanding the fact tbat one man, 
at least, lived for many years with an open window, as it 
were, in his stomach. 

Every contribution to our knowledge of the subject based 
on real , first hand,  experimental proof, has some value, 
hence we think that the recent experiments of Dr. P. J. 
Spenzer upon the effect of .'wine on the medical properties of 
pepsin. are worthy of careful and tboughtful attention, im
perfect as they are. 

Pepsin, also known as chimosin, is one of the active fer
ments of digestion. For medicinal purposes it is prepared 
by scraping the well washed stomach of a hog. and in tbis 
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large portion of the people were at the theater. The build- B�::!:·��::3 e���l��.:::::: � ���':�!fu:;;;ctt;:;Ii.t"Work8:. !ill as the acid and ttePsi II , or 40 grains, and that eight drops 
ng was SLaken down, and lIlany of the people killed or in. ! rir
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The ground opened in many places, while in olher places �l'�!���.ti!u'T!tro¥��pii,e;,t;ii.: � ��'t,nJl���'::f:,!���.i::::::::::l3 pepsine as a dij!:estive Ilgent for egg albumen. For raw beef 
there was no movement. Water gushed out of springs. �:f:I��W'J'q��:e:'a .. ::::::::::::: ml ��\i"e��st:i��?f�:�:.��.��?��: � the case is quite d ifferent ;  acid and alcohol ha\'!ng less 
Several boilers in tbe bathing house burst. The theater, 3�:!ffo:\'i.n:b!:'3i=Vn.;:fteidS.;.: � �r::j';�iitli:io;,dniin;,;.:s.Afi:Jca;. � power than acid alone, while acid and milk sugar dissolved 
wbich is a wooden structure, was l iterally torn open, allow- y:::���gch�r;:1j':� :OdJhtl�� mi. ����r:?:ii!i.r�J�ir�:��?�: � as much meat as tbe best pepsine  with acid. 
ing the audience to escape. It is to be regretted that alcohvl was not tried in combi-
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coating or substance. Improved Locomotive and Tender.-5I12ures .... ................. 6829 

A certificate of incorporation bas heen filed in the office 
of the Secretary of State of Illinois for the " Aerh� Naviga
tion Oompany of Chicago," the object of the incorporators 
being " the transportation of passengers and fl'eigh t through 
the air." It is asserted that the machines to be manllfac· 
tUl'ed by this company are a perfection of the onc tested at 
Hartford, COlin . ,  Reveral years ago, which at tbe lime at
traeted considerable interest. Probably th is refers to several 
trials of a blllloon made by Mr. E. F. Ritchel, of Bridge
port, Conn. ,  who exhihited ill Hartford, in June, 1878, a bal
loon with propelling apparatus attacbed by which tbe up
ward and downward movements of the balloon could be 
governed, and by whicb in calm weather its course could be 
directed. 

• I ••.. 
Two DlsagreeDleuta Ended. 

A strike by about 900 cloakmakers in New York city waS 
-ended August 2, after an idlelless of two weeks. The terms 
of the agreement final ly made were a guarantee �f $15 per 
week to each salaried employe on the basis of eleven hours 
per day. 

On the same day the lockout of 10,000 cigarmakers was 
lInded by mutual concessions by the strikers aud the manu
facturers' union,  the actual terms IIOt having been made 
public. This lockout lasted sixteen days. 

· .. I. 
A FRUITFUL source of damage done to boilers, and one 

which has ruined tbou�ands, is tbe practice of blowing a 
boiler off and iinmediately refilling it with cold water, w hile 
bl.' hrickworkis' red hot. The.Age of SteeZ bel ieves' that 

nothing wi l l  tear a boilGr to pieces qui.cker than this. Boil
ers have exploded with di�astrolls effect from this cause 
after the f1rebst! ,bOOIl drawn. Probably most persons not 
familiar witb.�:matter would be surprised to know the 
pertinacity' w't.iii which cold water will cling to the lowest 
point of a botlei'under these circumstances. Local contrac
tion of such severitv is thus induced that notping can wit\l
stalld Its eff

ects, a�d � few repetitions 
. 
are generally sum. 

Clenl to ruin any boIler. 
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��:.IUIIl:::'k�ni�.�t::ns:.mea:�C:��� e:�;;::�.�: 8B propeUmg power and also the steermg deVIce. The levltut.-

© 1883 SCIENTIFIC AMERICAN, INC



AUGUST I I, 1883.} Jtitutifit �mtritJu. 81 
ing power of the balloon was barely sufficient to raise the Brass buttons, fancy soaps, furniture , cutlery, clocks, the desired color. Another is this: Where there is no natu· 
apparatus and its load, the vertical propeller a�sisting if a tOYR, photographs, canned fruits, sweetmeats, and crackers ral sweetness, to neutralize the acid completely hy an alkali 
rapid rise was desired, and bringing the halloon down with- and biscuit are all welcomed in China, and command good leaves nothing, simply a cold m�ss, to which the palate is 
out emitting any of tbe gaR. prices. Old iron is a commodity greatly in demand. Bale absolutely indifferent. Such is th(l case with rhubarb. 

At one trial, on a calm day, the balloon rose from the hoops from baled packages, barrel hoops, plates of boiler Here it is well to use 1l8.lf or all the amount of alkali wi t h  
basehall grounds at Colt's Meadows, Hartford, 'passed over I iron, wheel tires, old horse shoes, pieces of wire, and similar some sugar. The same is the case with early gooseberries 
Cult's factory, and nearly over the Connecticut River, I waste are in demand for small manufactures of iron and before they have any natural sweetness; no sugar form�d in 
turned about and returned, descending to the ground at for strengthening manufactures of wood. The Chinese them. Here the full quantity of alkali should be, used, and 
the place from which it started, the distance being proba- workmen prefer these scraps of iron to the mercantile sizes the remaining acidity met by sugar. Where three quarters 
bly haif a mile and return, the- balloon'� heigbt after rising and shapes. of a pound of'sugar is required to sweeten one pound of 
from the earth varying from 300 to 400 feet, or there- But the' article of foreign commerce which thre atens to fruit, only one-quarter of a pound of sugar is necessary after 
about. distance all other competitors in point of popularity is kero- the alkali has been added. The sour-sweet taste is thus se-

At another trial, on the lIucceeding day, with quite a stiff sene oil. The development of the trade in this article has cured, wbich is toothsome. 
breeze blowing, the aeronaut was unable t9 t.urn his bal· been remarkable of late. It is entirely supplanting the na- Now, in these two instances the stewed fruit is only ren
loon around , or to stem tbe wind, and was forced a distance tive bean and tea oil, whicb bas done duty hitherto for dered less objectionable to the stomach plagned with acidity, 
of nearly nine miles, when he descended and came back, lighting purposes, and may be truly described as supplying not made quite inoffellsive. But for ordinary gouty indi
with his ballooll, by carriage. But 011 Ihis occasion be de- a want long felt. The oil is at present almost entirely sup- vidlials not troubled with acidity of the stomach, such 
descende-d ollce on his trip to the dooryard of a farmer, plied from the factories at Philadelphia, and tbe trade is stewed fruit is quite admissible, and forms a pleasant method 
procured a glass of water from the well, and rose agaill, praetically a monopoly. From the bigb popularity it enjoys, of taking potash, The whole subject is one wbich deserves 
hoping to make a retlirn trip. there is every reason to suppose that, until the petroleum attention from invalids as well as tbeir medical attendants, 

No accurate tE'st was ever made of t.be propelling or lifting wells, whicb are known to exist in China, are opened up, as it opens up to many 8 new , field of diet, altogether. Fruits 
power of the two fans, but they were sufficient, as proved by the importation of the foreign article will continue to in- au naturel-as the strawberry, for instance-are good 
repeated experiments, to 1'8.t.;e, lower, and steer the balloon crease for many years to come. The extent of this increase in gout from the sall·s they contain, and are unobjectionable 
except in II strong wind, the operator rotating the cranks at I may be gathered from tbe following returns: At Hankow, stewed, if it were not for the acetous fermentation of the 
the rate of 100 revolutions per minute, producing, by means' the imports rose from 27,976 gallons in 1877 to 285, 157 gal- added sugar, Here soda may be used. But where there is 
of pinions, a revolution of the fans of 3,500 turns per Ions in 1880 ; at Wu-hu, from 2,190 gallons to 71, 110 gallons litbiasis the alkali ougbt to be potash. The gouty and the 
minute. during the Sjmle period; While th�'eturns fOl' Shanghai bilious alike are troubled with the products of the meta-

e •• I • show tha n 1879, the importation r�d the prodigious morphosis of albuminoids. 
CHOLERA. total :<&,780,440 gallons. Neither the l ithates of tbe gouty nor the bile acids of the 

The article quoted from the Lancet, July 28, says: "We ... . I .. bilious are derived from tbe saccharine or farinaceous ele-
know that it (<,holera) is propagated solely through excret Stewpd Fruit Cor tbe Gouty and tbe Dyspeptic.... ments of the food. It was possible to make bricks without 
obviously, if the excreta of a cholera patient aTe allow to straw, but it is impossible to makE1 brick� without clay I No 
dry in contact with the air, the air will thl'n heco e in- Probably tbe impression first created by scanning the liver can makE1 these nitrogenized substances from simple 
fectEiIi. . . '. It is wanton recklcss<ness to let ex pta pass title of this paper will be as follows: "Why, what have bydrocarbons: it is physically impossible! The diE1lal'Y for 
into the sewers. . . . Whatsoever disinfecta t we em- either the gouty or the dyspeptic to do with stewed fmit each is the same-a non·nitrogenized dietary, in which vege
ploy, we should use at once." at all?" That sugar is apt to disagree with sundry stomachs, tables and farinaceous matters are indicated, and s8.C<:hnrine 

The writer of the IIbove was certainly not aware that our causing great acidity, is a clinical fact not to be disputed. matters, too, unless acidity in the stomach is produced by 
sanitary plumbing laws do not allow tbe .excreta to pass But because such is the case with a limited number of per- tem, Milk puddings and stewed fruit are excellent for the 
intu tbe sewer without going through a long soil pipe in the sons it does not seem, to me at least, that therefore a sweep- dyspeptic, the bilious, and the gouty, as my experience tells 
house, where, before it enters the sewer, it. encounters a ing prohibitory law is to be laid down for a large section of me; and for one of those who suffers from taking sugar 
current of fresh air which there is made to enter the pipe, the community. Gout poison, all admit, is a product de- nineteen would be all tbe better for stewed fruit. But for 
and traveling in the opposite direction through the whole rive� from the albumino�s �onstituent� ,of our fo.od, as nitro- those who dislike sweets, and for those who �uffpr from 
length of the pipe to the top of the honse after having, .ac- gen IS 

.
a marked elem.ent III ItS comp

,
osltIOU. It IS, th�n, t�e acidity, it is well to prepare the stewed fruit with alkalies, 

cording to its nllture, as is above stated to be well known, �lb�m1Oous element 10 our. food whIch has to be aVOided ID I completely and solely or partially, as the case may be. This 
taken the infection from tbe excreta, and then passes out hthlasas. How sugar, frUIts, and even veget ables came . to may sound very heterodox to some readers, but just let the 
t.brough the open end at the top. of the. house. be banned, my researches have not enabled me to ascertam. incredulous test the matter for themselves 

On a calm day, whe-n the atmospbere is called heavy, the From the time of Magendie's path-breaking essay, writers Now, there are two other matters remai�ing to be alluded 
air (rom thousands of excreta pipes doubtless does some- on gout bave advised the restriction of the nitrogenized, or to, on which it is impossible to speak dogmatically or ex 
times make its presence known to the dwellers and walkers azotized, constituents of our food in cases of lithiasis , But cathedra; tbey are, ratber, matters of personal b"lief, and 
below, whose supply of ail' cornel:< from above, but perhaps that the objection to sugar in gouty cases exists ma.y not be they are these: 1. It does not seem a matter of indifference 
it WitS considered that the noxious quality of the infection denied. In speaking of stewed fruit for the gouty and the in lithiasis what forms of Illbuminoids are taken. The flesh 
would be lessene. d b.v the greatness of tbe uumber of pe. opl, e. 

dyspeptic my views will be beterodox in tbe eyes of ��Pt. Q',�s. j". ��r.QIiIWlJ. '�@d. illt. -a,t811.ell"''' ",Vli!IIl ill .... �1M"""'1Ier"!"*I�'T1t"�f""I"ri" 'ifOl'""t1\e"'t�o1"p'1'Ii:c: �' , '" "J I" '" tlltJe,H>HI6§rmre'1t'between tbem. r> � . 'J acid medium-that is, by gast.ric digestion-than by trypsin 
On such days in London, wben the foggy air enters the tice conflict witb my views. I am quite prepared to under- in an alkaline medium. And such peptones seem specially 

city at one end, there you may see a long di�tance; but as go any �riticism these views may elicit n� provoke. Inde-ed, liable to form lithates. Caseine is more specially digested 
it slowly travels along its miles of streets, it gains gradually . 

t�le subJect would be all the better for be10g thoroughly ven- hy trypsin in the intestine, and such caseine peptones seem 
in density by the smoke from the tops of the houses growing hlated. . less readily converted into lithates ; the clinical fact be-ing 
darker and darker until before it has reached the other end I At the outset, I admIt that for many persons-gouty, dys- that a milk dietary or a pulse dietary is good for the sub
the continuously �dded contributions have made it dark as . peptic, and glycosuric-ordinary stewed fruit is objectiona- jects of lithiasiF!. Caseille is the form of albuminoid, it 
n ight, I bl� �rom the a.m?unt of added :ugar it contains. Whe-re the seems to me, best suited to the gout.y. Milk or milk pud-

If infection add to Hie specific gravity of air, would it not' aCIdity of frUIt IS masked o� Illllde� by an excess of sugar, dings (made without eggR) are capital food for the cholremic 
act in New York as coal �moke does in London? I then tbe resultant product ]S cloymg to many palates, and or tbe lithremic. These fibrin-albuminoids, digested by 

A plausible plan would be to make it impossible for o�ensive to 
,
many stomac�s.

. 
Prohably in this all readers pepsin, are laxative, while caseine is bindiug or constipat-

sewer gas to enter houses or otherwise do harm by causing I WIll agree wlth
.
me .. B�t It IS by no m

.
eans necessary to re,n- ing. 

. 

draught from the houses to the sewer, and from the sewers del' s�ewed fru�t obJectIOnable by addmg much SU�ltr to It. Milk puddings, then, go well with stewed fruit, which is 
through purifying fires and pipes heatpd by them, up high r Depnved of thIS exces� of .added sugar, sl.ewed frUIt �an not a laxative. Many thoughtful physician!! agree with me in 
chimneys built for that purpose or those of manufacturers, II only be rendered?nobJectIOnable, �ut b� converterl.1O!o an the above matter. Now I am approachiug what some may 
who migbt be compens�ted for their use. I 

actual prophyl�ctlc �easuTe, espeCIally 10 cases o� hthla,is. hold very disputable ground, yet nevertheless I venture to 
There may be some objection to that plan, but fifty years In �rder to attam

. 
tillS

. 
e�d all that nee� be done IS t.o nell· say here what I am beginning to think. Both for the classi

ago the largest hotel in Boston used it very succesRfully; a trahze th? exces.s
lve aClCl Il� by lin alka�l, and then httle or cal diabetic and the glycosuric, cane sugar-tbe sugar of 

tall chimney in their courtl'ard, into which a draught was no s��ar IS. reqlllred. ThrIfty ho�s?wlves have long be.en commerce-is bad, producing tbe unpleasant symptoms of 
caused by a fire flue running into it beinD" made availabl e. I f

amllla� WIth tbe fact that tbe addltIO� of a small qu�n�lty sugar in the blood very readily. Yet many glycosuric indi-' ''' 
S I 

of the bIcarbonate of soda to stewed fmIt reduced the aCIdIty, viduals can take farinaceous matter with comparuth'e im-.. , • , • 
. .so as to save the necessit.y for much sugar. This was done munity from discomfort. Starcb in its way to grape sugar 

CHINA AS A lItARXET. I simply for economy. . The principle bas a far wider appli· is much less troublesome than is cane sllgar passing into 
AN article in the London Journal of the Society oj ArtB' ca�ion. Last June I was requested to visit a lunatic in the grape sugar; wby I do not know, but the fact remains. 

for July gives some interesting statements in regard to 
I MIdlands who was also gouty; a�d when the. gout was Now, with many glycosuric individuals fruit stewed in the 

China as It market for the manufactured goods of the acutely present �h.e was more eXCItable. and VIOlent tban manner advocated here is quite permissihle, while ordinary 
Western countries, He says t.hat the great and increa�ing ,u;ual. �� m.edlC�e W�;ld she �ake, �ut she wa; �er� fond stewed fruit is very objectionable . 

. 

demand for cotton goods bas suggested to prominent Cbinese 0 stewe nut. 0 a potas to. e� Etewe . rUlt was J!'or the dyspeptic, the gouty, the bilious, and the gly
the establishment of cotton mills to manufacture not only �ery ea�y, yet very effectual: Afte-r thl� I gave my co.ok cosUI'ic individual (as well as the truly rheumatic, a smull 
Imported cotton, but that of native growth. The scheme mst ructlOn � to perfo�m a s�rles of experiments f?rme wltb class), fruit stewed with an alkali in the proportion of as 
baR not, however, advanced much beyond the embryo stage. I all our ordmary n�tlve frUIts. The result o� thlS was that much bicarbonate of soda as will lie upon a shill ing to the 
The writer says that there is a great demand in China fOI', the amount ,of blcarhonate of pota!lh reqUIred for eac.h pound of fruit when put in the oven, will be found both 
needles, matches, window glass, and kerosene oil. The pound of �r�lt was found �o �e about as mucb·as . would be palat able and permissible. It saves the gastric acidity from 
oiled paper and semi transparent shell that has heretofore upo

k
n a shillIng. And thIS �s a much better gUIde for a the acetous fermentation of the sugar in the dyspeptic, or 

heen the su stllute or glass m WIll ows IS gra ually dls- W. h 11 f . I ' f . h' . , ffi .  wIth the· glycosurIc relieves 1m from the excess of cane b · f . . d . d . I coo tha8 to put so many gram!;l. • .  
. h' 

appearing in localities near the trading ports, , 
It . a �ll', y ripe rUI� t IS was Just su Clent to neu- sugar which disagrees witb him. Wbere there is distinct 

As an instance of the increasing dema.nd for glass, the I �rabze the aCIdIty, and brwg out th� natural sweetness; gout, not only is fmit stewed with an alkali good Ilnd unob
following figures are worth noting. At the newly opened 1Odeed, the resultant product was q�lte sweet enough for jectionahle, but if it be prepared with the biearbonllte of 
port of Wu-hu, on the Yang,tse.Kiang, the importations' most. adul� palates., Such �t�wed frUIt could be e�ten �lon�, potash it is converted into a t.herapeutic ngent of no mean 
increased from 9,000 square feet in 1877 to 47,000 squal'e or WIth mIlk puddl�gs, or wlth cream, or �he SWISS mIlk m value; while the resultant product is quite sweet enough for 
feet in 1880. Again, at Wenchow, the importations for the' bottles. Go�sebeI'1'les, currants of all kmds, apples. and a palate which bas outlived the ., sweet tooth" period. The 
same period increased from 7,400 square feet' to 28,200 plums, all a�lke were excellent when so pI·epa�ed. TI�ere whole matter is a simple one, yet it seems to cont:l.in much are some po1Ots, however, to be attended to m practice, equare feet. I promise for many persons. 

The trade in friction matcbe-s is a large one and is in. w�ich �re of more ?l' less importance. The fi�st matter is 

cf'e-asing, At Hankow the importation increased from' thiS:. :WI�b d�l'k frUIts, a9 th� black . plum: �or mstance, �he -----_ ...... I .... HI .... _-----

Progress oC tbe WesUne;bouse Brake. 42 98') 
• 

1877 t 324 317 ' .. 1880 h'l t color IS ImpaIred by the alkalI, and tlle frUIt IS less attractIve , gross 10 0 , gloss m , w I e a , d' . .  
Tientsin the figures were nearly doubled in one year, rising �o t�e �'e th

.
a� IS th�t of the or wary stewed frUIt, whIch The reliability and excellence 'of this brake has be-come so 

from 92,000 gross in ]880 to 181,540 in 1881. l IS 0 � eep, c �ar c�mson. 
• . . , well established by use on passenger cars that it is now being' 

Needles for hand sewing are larp:e-Iy imported, the English I TIllS matter IS .easlly got over: a lIttle cochmeal will lP,,:e 
extensiVely applied to freight cars. We are informed that 

ne�dles being deemed .lO'eatly superior to those made in I * By J. Milner Fothergill, M.D., physiCian to the City of Londo� HOs-' 'tbe Westinghouse Campany now has orders to fit up sixty 
Chma. .pltal for Diseases of LIle Cbest. (''ommuuicated,to,the�, tbousand freight cars with the brake. 

© 1883 SCIENTIFIC AMERICAN, INC



I titufifit )mtritnu. 
THE DETECTION O F  GAS LEAKAGES. London all a Commercial Entrepot. 

The accompanying illustrations show the principles of The East and West India Docks Company of London has 
con iltruction of two instruments designed by Herr C. Von boldly emharked in a gigantic enterprise, for which some 
Thau, for estimating and discovering gaseous mixtures in commercial prophets predict a failure. This is the con
air. The first is called a diffusiometer (Fig. 1), and shows struction of  docks at TilbUlY, on the Thames, opposite 
the proportion of illuminating gas existing at any time as a Gravesend , of such magnitude that the Globe says : " On the 

mixture with air. A porous earthenware cylinder, a, is whole, this dock extension promises to be the most remarka

closed w ith an India-rubber stopper. By means of a pCI'fo- ble that even London has ever witnessed, and will leave all 

ration of the stopper, which rests upon the table, b, the pipe, other ports in the world far behind. " They will have a tidal 
c, is put in communication with the interior of the tube. basin with a depth of forty-tbree feet, and tbe largest vessels 
This p ipe is closed at the bottom, but is connected at one afloat will go in and out without regard to the tide. The 

side by the India-rubber pipe, d, with a gauge, e. The leg contracts call for four dry docks, with a total length of 
of tbe g-auge is filled with litmus water. The vertical part 1 , 730 feet, a floating derrick with a lifting capacity of 100 
of the gauge is eight mil l imeters in diameter, and is divided

' tons, special wharves and abattoirs for the cattle traffic, 
in millimeters. with the zero point at the water level. The 15,000 linelll feet of quay berths, from forty to fifty miles of 

Fi.f;. 2_  

d 

9 
THE DETECTION OF GAS LEAKAGES. 

permanent railroad tracks, and a large hotel for the accom
modation of passengers. " Tilbury is certainly at a con
siderable diRtance from London," says the Globe, " but with 
the railway facilities to be organized, a few miles more or 
less will really be a matter of no great importance, while it 
is undeniable tbat, with the huge ships of tbe present day 
-and they still seem to be continually advancing in dimen-

b sions-the avoidance of a few miles of river navigation, 
with its windings and shallows and fogs, and the necessary 
cost of tonnage and pilotage, must be an immense advan
tage. " The contracts call for the completion of the work 
within two years and a half, of which one year has already I 
elapsed. I .. . . , .. 

Novel Mode oC JtlaklnK Electric Lamp •• 

A new way of making incandescence lamps has been pa
tented by Messrs. Soward, Probert, and Boul ton. They 
take a glass bulb with two electrodes through it at a suita
ble distance apart, and either solid or tubular. A carbona' 
ceous gas is then inserted into the bulb, and the electrodes 
connected to a generator of high tension . Sparks pass 
through the gas inside the globe between the electrodes and 
decompose the gas, so as to build up an arch or loop of car-

[AUGUST II ,  1883. 
CO.BINED TAG AND ENVELOPE. 

We give an engraving Df a novel device which permi's of 
sending the bill or invoice with the goods in all classes of 
business, a matter which is often of great importance, espe
cially when the g()od� are of a perishable nature, the object 
being to enAble the dealer to know at once the cost of the 
merchandise, so that the goods can be sold without delav. 
The greatest advantage is tbe saving of stamp and envelope, 
a.;; this combined tag and envelope does the whole thiug for . 
simply price of tag. Another advantage is that the address 
is concealed, and dealers cannot ascertain the address of the 
customers of their competitors, wbile at the same time rail
way and express companies can readily obtain the address 
when necessary. 

The invention consists of an envelope made of tough 
paper-preferably waterproof-and provided with a long 
flap capable of covering one side of the envelope, and both 
envelope and flap are provided with an eyelet. The bill  or 
invoice is inserted in the envelope, and a stri ng, wire, or 
hook is passed through the eyelets, securely fastening the 
envelope. The tag may be tacked to a barrel, box, or ot her 
package, and the flap may be secured by means of a rubber 

COMBINED TAG AND ENVELOPE. 

bon between the electrodes. This bridge is the filament, or oilcloth st rip, or other device. It is �tl\ted that there are 
calihration of the instrnment is thus effected : A five liter and after exhausting the globe of air the lamp is ready for over 150,000 now in use. 
gas-holder is to be half filled with air, and 100 cubic centi- use. This useful invention has been patented by Mr. Jos. T . 

... . . , ... 
meters of common gas introduced tberein . A plate of glass Dunham, and is manufactured by Jos. T. Dunham & Co. , 
is then slipped under the bell when it is nearly drawn out of NEW RUT LOCK. Pier·24, North River, New York city. 
the 'water, and the contents lifted and sliaken together. A right hand screw thread is first cut upon the bolt of any .. , • , ... 
This process quickly and thoroughly mixes the air and gas, desired pitch. A left-hand screw thread is cut upon as Improved Method oC Prodnelog Printing SurCace. 

and the compound may then be applied to the porous cylin- much as is desired of the right-hand screw, and a right-hand fi"om Gelatine Rel1eCIi. 

del' by inverting the gas-holder over it. Immediately the or support n ut is turned upon the right hand thread, and a Messrs. Browu ,  Barnes and Bell, of England, have lately 
action of diffusion causes the water in the gauge to rise, and left-hand or locking nut is turned upon the left-hand thread made an improvement on the Woodbury plan of pro

in the cour�e of from five to ten seconds it reaches the maxi- of the screw. When the right-hand n ut is turned to its ducing printing surfaces. The method of working is to 

mum, which is marked. This is the 2 per cent line, and place;and followed to a snug contact by the left-hand nut, any take a plate or sheet of lead and place above and beneath it 

sim.ilar proceedings with 250 and 500 cubic centimeters of gas 

I 
tendency of the rigllt hand or support nut to unscrew will flat sheets of steel ; outside of the steel are placed sheets of 

in the same mixing ves�el give the 5 per cent and 10 per cent equally tend to tighten the left-hand or lock nut, so that the cardboard, to give elastic pressure. On -top of · the card

data. The diffusive action througb the porous cylinder is I right-haud nut is positi vely and securely locked. board another sheet of lead is placed, on it a lead plate, tben 

so quick that in half a minute after the gaseous mixture has Projections are formed on the lock nut con tact side of tbe a steel plate, and lastly a second sheet of cardboard. The 

been remsved the water in the gauge falls to its normal support nut, and furrows or depressions are made in the con- sheets as thus arranged are pasRed between an adjustable 

level. The purpose of this arrangement is to give warning tact side of the lock n ut. spring metal roller press, set to a certain thickness. The 

of  the presence of an explosive mixture of gas and air in When the nuts are made in this form, the support nut sheets of lead are reduced to the thickness of the set of the 

closed apartments. must be turned past the point at which it is ult imatelY,to rest press when passed through the same. This action produces 

The second figure represents the other apparatus designed to j ust hal f the length of the projections. The lock nut is a true, even, and proper surface for receiving the impression 

by Herr Von Thau, and is called a diffusioscope. which is then turoed almost to con tact with the projections of the f!'Om the gelatine relief. 

intended to facilitate the discovery of leaks in gas mains or support n ut , a!ld so that these projections conespond to The gelatine rel ief is obtained in the well known manner of 

pipes. A glass tube is fixed in a very much flattened fun- their respective depressions, at which position , if the nuts sensitizing with bichromate of potash. 

n_l , which is closed at a by a porous but otherwise airtight To imprint the gelatine relief upon the sheet of lead pre-

diltphragm. A capillary gauge, b, is connected by means of pared as described, the rel ief is placed npon the lead plate, 

a cock inserted in the side of thc funnel as shown. The up  then covered on both sides with a sheet of steel and  card-

per end of the funnel-shaped stand is fitted with a tube, e, board, and all are passed through the spring roller press, 

provided with a cock, d, and connected at c with an India- which has the same set or adjustment as before : the addi-

rubber cap. In use the cock, d, is first opened for a short tion of the gelatine relief causes an im pression from the re-

time, to establish equilibrium of pressures. This cock is lief t o  be produced upon the lead sheet, which serveg, when 

tben closed, the cover, g (usually kept on the bottom of tbt' backed up, as the type for printing from. 

stand), removed, and the funnel is held over the suspected When it is desired to print with greasy or fatty inks a 
part of the gas main. Wherever there is a leak the gas col- grained surface is used, which is first obtained in the pro-

lects under the porous plate, diffusion commences, and the tiuction of the original gclatine relief by placing between 

gauge rises. To clear off the contained gas the gauge is the positive and sensitive gelatine slleet a gauze or perforated 

taken off, and the cock, d, opened for a moment, when the sheet. A grained surface is thus incorporated into the 

instrument is ready for a new trial. When the delicacy of original gelatine relief during the process of light printing. 

the apparatus is increaRed by the use of a diffusion dia- As thus prepared the relief is laid upon the lead sheet, lind 

phragm of large area in conjunction with a very small gauge, both are passed through the press as be fore stated. The 

it is possible by it to discover leaks too small to ignite. The grain of the gelatine relief is thus transferrE'd to the lead 

paper above referred to is given , in extenso, in the Journal sheet. 

!'Ur Gasbeleuchtung. 
. In place of producing the grained surface as above de-

.. • • •  ... scribed, after the gelatine relief has been impressed upon 

A.phalt a. Fuel. 
the lead sheet, a sheet of fine wire gauze, muslin soaked in 
glue aud dried, sand paper, or their like is laid upon the 

Inventors ought to find a good field in tbe study of some impressed lead sbeet and backed with a soft cloth, and all 
effective mellns to utilize asphalt as fuel. The solution of are passed through the press between the steel plates and 
this question would be of great �el'vice to this country. It cardboards. 
is said th�t many o� what .were thought to �e coal mines, A roughened surface is thus imparted to the lead plate. 
recently discovered m varlOUS parts of MeXICO, are really 

IMPROVED NUT LOCK. I The advantage claimed for the general method as descr'bed 
deposits of bitnmen. Now wbile asphalt i� bighly combus- I I is, that the gelatine relief is more easily i mpressed upon �hin 
tible there seems to be at pr�sent no practIcable �ethod to . !  sheets of lead than upon thick plates by hydraul ic pressure. 
utilize it as fuel, owing to Its melting when subJected to ha�e been properly constructed, their .wrench surfaces will i Large sheets can be easily prepared, and less expensive ma
heat. It is likely, however, that with the demand for cheap be m the same planes. Now, by turnmg both at once with chinery is required. 
fuel now felt all over the country for railway, mining, and tbe wrencb, the support nut will turn down to its resting -----_ .. H-' ....... ,-... _---
otber industrial purposes, some effective method can be de- place, and the lock nut will turn up to a snug contact with 
vised to make practical use of its heat producing qualities ; the support nut, when, as in the former case, every tendency 
burning it, perhaps, after reducing it either to a liquid or va- of the support nut to unscrew will only force the lock nllt 
porized form. The inventor of such a process could com- more snugly against it. 
mand a handsome fortune for tbe use of the right in this In the engraving Fig. 1 shows the nuts in place on the 
country. The products of the new oil wells in Vera Cruz, bolt, and Figs. 2 and 3 show the contact faces of the nuts. 
milch of which are said to be too heavy for illuminatmg pur- This invention has been patented by Mr. B. S. Cocker. 
poses, might also be utilized in the same manner.-Mexi- Further information may be obtained by addressing Messrs. 
"an Financier. Cocker & Hill, Tupeka, Kan. 

VEsUVIUs.-Letters from N aples �ay that the condition of 
the volcano bas again become an object of serious attent ion 
to Professor Palmieri, and of wondering interest to ordinary 
spectators. Since the 21st June the activity of the crater 
has been steadily increasing, tbe first symptom being the up· 
burst of a column of flame, visible at a great distance. 
Every night II fiery glow, l ike II gigan tic crown, hovers over 
the summit , forming in the clear summer night a spectacle 
of mingled picturesqueness and terror. 
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AUGUST I I , 1 883.] 
TD BRUSH ELECTRIC LIGHT WORXS, ROCDSTER, N. Y. 

The following description of the power station for the 
Brush Electric Ligbting Company, of Rochester, N. Y. , is 
from the Milling World. Tbese works are located on the 
west hank of Genesee River, at wbat are styled " the Lower 
Falls, " within t.he city of Rochester, N. Y. ,  and they derive 
their motive power from tbe wat.ers of tbat river. They 
are intended for generating electricity for ligbting purposes 
i n  the ci ty of Rochester and vicinity. They consist of a 
brick supprstructural build ing or house, 100 feet long by 50 

feet wide, and one story high, resting upon and supported 
by sUbstantial substl'1lctural walls and piers of stone and 
brick, of various beights and forms, and substantially based 
upon prepared foundations at various levels in the sol id 
rock. 

Fig. 1 is a cross sectional plevation through the wbeel and 
gear pit, as viewed from the north or down stream end. 
Fig. 2 is a longitudinal section from tbe bottom of the 
wheel pit upward, as viewed from the west or laud side of 
the works 

The superstructure is spanned across i ts width at tbe base 
of the roof witb nine trussed girders, which support the 
roof ann the line 

to its diameter, while at the same time the percentage of 
power in proportion to water expended (accoramg to tests 
made at the Holyoke testing flume) ranks it among the 
highest and best. Another advant.age possessed by this wheel 
is tbat its comparatively small diameter for a given power 
causes it to revolve so rapidly as to make a considerable 
saving in the cost of sbafting and gearing. 

Tbe situation and surroundings of the . water wheels and 
tbeir appurtenances in this case are indeed unique and ex· 
traordinary, and indicate a perspicacity of discernment, 
acuteness of concept.ion , boldness of design, and thorough· 
ness of execution on tbe part of the projector, that stamps 
him at once as eminently qualified to place and execute a 
work like this, environed as it is by great natural obstacles 
and serious pract ical difficulties. To make a proper place 
for the flume or forebay, an open recess or bay was cut into 
the upper rock bank about 32 feet borizontal deptb by 20 
feet wide and 46 feet perppndicular depth, down to a level 
with the hottom of the head race. The bottom of this bay 
is about 45 feet below the floor of the superstructure, and 
extends under it about 28 feet. From the bottom of this 
recess at its back side is a shaft about 12 feet square, sunk 

Fig. 2 

o�,. eul.ut 
M/cet deep. 

port to the stand . pipes by their connection with the iron 
forebays, A A, they and the wheel cases, C C, are supported 
at their bottoms by iron beams, as shown in cuts. The tur· 
bines are placed in the wheel cases, 0, and each one has 
about 58 feet of steel shafting, 37'11 inch es in diameter, cou
pled to it and supported \)y bracket bearings prOjecting from 
the stand pipes, B B. Each of said shafts has on it, I leal' 
its top end, a spur pinion 21% inches in diameter by 17 i nch 
face, 17 teetb, 4 inch pitch, machine dressed. Tbese gear 
into a core spur wheel 697'11 inches in diameter, having .54 
wooden cogs, and whicb is bung on neal' the bottom of a 
steel countershaft 6 inches in diameter and 60 feet l ong, on 
which ,  near its top end, is a bevel wheel 88 inches in dia
meter, 18 inch face, 55 teeth, 5 inch pitcb, gearing into a 
core bevel wheel, 99'6 inche!! in diameter', with 56 wooden 

co�, . 18 inches wide. 
This wheel is on a short, horizontal shaft, . 6 incbes in dia· 

meter, having on its fartber end, \)eneath the floor of the 
building, an iron spider carrying a wooden rim hand wbeel, 
10 filet in diameter by 4 feet 8 inches face, carrying a rnbber 
belt 4 feet 6 inches wide by three·eighths  i nch thi('k, which 
connects with the heretofore described five·foot leading band 

wheel on the main 
Fig. 1 line of sbafting 

above, and drives 
them. 

The turbinps ope· 
rate under 94 feet 
head of water, in· 
cluding tbe ten -foot 
draugb t tubes, and 
a l' e estimated t a 
make 582 revolu· 
tions per minute, 
and develop 5 7 2  
horse power each, 
which, combined, 
equals 1, 1 44 horse 
power. The coun
t e r upright sbaft 
makes 183 '22 revo. 
lutions per minute, 
the counter h ori· 
zon tal sbaft, with 
tbe ten foot band 
wbeel , 179 '95 revo· 
lutions per minute 
the main line shaft 
about 359 '9 revolu· 
tions per minute, 
agd the electro dy
namos 755 '79 revo· 
lutions pel' m inute. 

This work bas all 
been carried 0 u t 
under the direction 
and immediate su
pervision 0 f Mr. 
Joseph Cowles, of 
Rochester. 

The Fatal Cramp. 

A writer in tbl! 

shafting with i t s  
l e a d i ' lI g  wooden 
r i m m e d  b a n d  
wbeel , 5 foot diam 
eter by 4 foot 8 
inch fa('e, and 1 8  
pairs of  fast and 
loose wood· rimmed 
pulleys, 42 illch di· 
ameter by 13 inch 
face each, making 
360 revolutions per 
minute, and COli · 
lIecting by 12 inch 
bplts w ith 18 elec· 
tro . dynamic rna· 
chines arranged up· 
on the floor near 
eitber side of the 
bui lding, as shown 
in Fig. 1,  giving 
t hem 756 revolu· 
tions per minute, 
at an expense of 40 
horse power eacb, 
making a total of 
720 horse power, 
s u p p o r t i n g 720 

JigWlI, �at·�t() 41) 
lights pel' machine, 
or one light per 
horse power. The 
magnittide of the 
lights is not stated. 
In Fig. 2 is a side 
elevation of one of 
the machines. The 
fast and loose pul· 
leys which drive 
tbe dynamos were 
furnisbed by t b e 
Taper Sleeve Pul· 
ley Works of Erie, 
Pa. ,  ana they are 
so constructed and 
arranged that by 
one s i n g l  e and 
gradual movement 
of 1\ double· beaded 
oscillating cam, in 
connection w ith a 
b e l  t shifter, tbe 
loose pulley, which 
hangs on a hollow 
independent bear· 
i ng (not shown in 
the cut), concentric 
with and surround· 

ELEVATIONS OF TD BRUSH ELECTRIC LIGHTING WORKS, ROCHESTER, N.  Y., SHOWING THE 500 H. P. TURBINES. 

BritishMedical Jour
nal calls attention 

to the f I' e q u e  n t 
notices of deatb, by 
cramps, of bathers. 
and suggests some 
prevent.ives- reme· 
dies are in these 
cascs too late. He 
says that cramp is a 
pain ful and tonic 
muscular spasm . It 
may occur in any 
part of the body, 
but it is  especially 
apt to occur in the 
lower extremities, 
and , in its mi lder 

ing the shaft without contact therewith, is thrown into gear 
and set in motion, so that as the cam is continuously moved 
forward through the extent of its parallel arc, which holds 
the loose pulley in gear. the belt is shifted on to it, wben, 
by a little further movement of the cam, its inclined part at 
the rear end disengages the clutch, and the loose pulley, to· 
gether with the belt and the actuated machines, cease mov· 
ing and remain idle, until the cam is moved in tbe reverse 
direction, setting the idler in motion, shifting the belt into 
working position, and setting the machine in motion , when 
by the inclined part of the opposite end of the cam from 
that afore·mentioned, the clutch is disengaged and the idler 
is again at rest, out of contact with any of the running 
parts. 

It is in contemplation to add 9 more electric machines 
in this same building, to be driven by the same power, 
sbould time and circumstance demand it, making 27 in all, 
producing 1 ,080 lights and requiring 1 ,080 horse power. 
The power is to be obtained by the use of two Victor tur· 
bine water wheels, 20 inches in diameter, made by the Stil
well & Bierce Mfg. Co" Dayton , Ohio. This wheel is noted 
for the extraordinary power developed by it, io proportion 

perpendicularly into the rock to a depth of about 90 feet, 
to a point some fOllr 01' flve feet below the surface of the 
hack water from the river below the fal ls, which are nearly 
100 feet high, as will be seen by the cuts. From this shaft a 
culvert extending about 36 feet in height from the bottom 
of the shaft is cut through the rock out to the river, as 
shown in the cuts. Between the top of this opening or 
doorway, and the bottom of the race and fore bay, is about 
55 feet vertical thickness of rock, as shown in cuts, being 
represented in  section in Fig. 1. 

On the bottom of said recess in the rock, and partly over 
tbe shaft tberein, i s  t.he flume, contain ing two U·sbaped 
iron forehays, AA, seven feet high, opening toward the head 
race, and from the bottom of which are suspended two iron 
stand pipes, BB, 76 feet and 10 inches long hy 42%, inches 
in diameter', their upper ends opening i nto the forebays to 
receive water to supply the wheels. At onc side of each 
stand pipe, and connected thereto wit.h a short cylindrical 
tube, is an iron w heel case, C, with a draught tube attached 
to its bottom, and extending sOllie ten feet downward, and 
ent ering the back water. One wheel ca�e in eacb flgure is 

partly broken away, to show the wheels. Besides the sup-

forms, it is limited to a single muscle. Pai n is severe, and 
the contracted mnscles are hard and exquisi tely tender. In 
a few minutes the spasm and pain cease, Il'aving a local sen· 
sation of fatigue and soreness. When cramp affects only 
one extremity, no swimmer 01' batber, endowed w itb aver· 
age presence of mind, need d rown ; but when cramp seizes 
the whole of the voluntary muscular system, as it probably 
does in tbe worst caseR, nothing, in the absence of prompt 
and efficient exi raneous assistance, can save the individual 
from drowning. Its most powerful and most avoidable 
cause is the sudden immersion of the body, wben its surface 
is bighly heated, in water of a relatively low temperature. 

• • • • • 
How a Woodchuck Looks to a Child. 

The Boston Post says, a gentleman from Boston was rid· 
ing with his two little daughters in Maine the othpl' day 
wben a w oodchuck scampered along the road in front of the 
horse. The youngest of the little girls, aged about  3%, years, 
watched the woodchuck with eager interest, and when he 
turned and disappeared in the woods, she said to her father, 
with the relieved air of having solved a mystery, " Papa, it 
was .a sponge, wasn't it ? "  
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Development of tb e ArtUlclal Vltramarine 
Industry. 

The following abstract of a paper prepared by Dr. Ernst 
Rohrig for the Chemiker Zeitung, has been made especially 
Cur our columns as presenting facts of world wide interest. 
Although it is doubtful whether the animal consumption is 
steadily increasing, the German factories, according to Dr. 
Rohrig, show an increased production in the last ten years 
of about three million pounds. Ani l ine colors are fast 
crowding ultramarine to the wall for paper making, and the 
poor quality of some of th e ultramarine that has been put 
on the market has also brought the whole into disrepute. 
Germany surpasses in number and size of its factories all 
other eountries, although n ot protected by import duty on 
ultramarine, so that large quantities are imported from 
France and Austria. There are a few factories in this coun
try, but they are not able to su pply the home demand. 

Artificial ultramarine was first prepared in 1828 by Guimet 
in Toulouse, and simultaneously by the celebrated German 
chemist Gmelill . The contest for priority of the discovery 
was settled by the late R. Von Wagner, by means of docu
mentary evidence showing that the discovery was made in· 
dependently by both. (The editor of the Chemiker Zeitung 
considers Gmelin's priority to have been very positively es
tablished. ) Simultaneous discoveries in chemist.ry have 
been frequent enough, as in case of chloroform, gun cotton, 
and even oxygen. 

Before artificial ultramarine  was discovered, the natural 
ultramarine was made from the costly lapis lazuli, by a 
tedious method of grinding, washing, floatin/!,", and purify
ing, so that it cost then $225 per pound. Its use was very 
limited owing to its price. 

The chtmical composition, according to Clemens, and 
Desormes, is as follows :  

Si l ica. . . .  . . . . . . .  • • • • • • • • . . . • • • . . . . . . . . . . . . . • • . • • • • • .  35·8 per cent. 
Alumina . . . . . . • . . • • • • . . . . . . . • • . . . . . . • . . . • • • • . . . . . . . . 34·8 " 
Soda (NaO) . . . . . . . • • • • . . . . • • • • . . . • • . . . . . . . . . • • . . . . . 23·2 
Snlphur . . . . . . . . . . . . • • • . • • • . . . . . . . . • . • • . . . . •  . . . . . . .  3·1 

Carbonate of lime . . . . . . .  • . . . • . . . . . . . . . . . .  ' . . . . • •  3·1 

100·0 
While the process which Guimet discovered for making 

ultramarine remains a secret to the present day, Gmelin at 
once published h i s  d iscovery and observations, and there· 
by became the creator of the German ul tramarine industry. 

Gmelin's publicat ions in Liebig's Annalen induced many 
other scientific men to institute investigations into the theory 
of ultramarine production, but up to the present time no sa
tisfactory theory has been established. For a closer study of 
the subject Rohrig refers to the excellent essays of Ritter and 
Ebell. Gmdin's discovery at once furnished the technical 
chemist with an �mpnlse· to institute experiments for mak
ing a practical use of tbe discovery� Each strove to invent 
for himself a practical method for making artificial ultra
marine on a large scale, and in this way the d ifferent ultra
marine fa1)tories of Germany have been gradually called into 
existence. 

The earl iest of these factories was that of Leverkus, estab
lished in 1834 in Oologne. and next that of Leykauf in 
Nuremberg, founded in 1837, in  both of which a more or 
less independent process of manufacture was built up. And 
even at the present  time each separate factory has its own 
special peculiarities of manufacture, some of which are more 
or less important, with others that are perfectly non-essen
tial. 

There are two kinds of ultramarine, known as sulphate 
ultramarine and soda ultramarine. They differ from each 
other in their external appearance, in their properties, in 
the methods of preparation, and in the raw material from 
which they are made. 

The raw materials used in making " sulphate " ultrama· 
rine are kaol i ne clay with but little silica, sulphate of soda, 
sulphur. and resin or coal ; those employed for soda ultra
marine are silicious clay, quartz or infusorial earth, soda, 
sulphur, and resin. The proportions of each to be used will 
depend upon the shade and quality of the ultramarine to be 
pro(iuced. For example, an increase of sulphur deepens 
the color, more silica will better enable it to resist acids and 
alum, and gives it a reddish shade, while less sulphur, with 
but little silica, gives a light blue of little coloring power 
and unable to res ist alum. The sulphate ul tramarine has 
less resistance for acids, yet has greater coloring power, and 
the c o l o r  shades toward green.  

The manufacture of ultramarine embraces the following 
operation s :  

1. Preparation and Mixing of the Raw Materials.-The 
clays are ig'nited more or less strongly according to the re
quirements of ultramarine, and then ground as finely as pos
si ble by means of millstones, and the quartz l ikewise, if it is 
used. After the clay has been mixed with the other sub· 
stances they are run one or more t imes through the mill
stones to secure an intimate and thorough mixing. 

2. igniting or Burning the Mixture. -This is mostly done 
in crUCIbles placed in rectangular furnaces wi th fire beneath 
or in muffle fUl"Daces, and in a few caset! in retort furnaces. 
The heating differs with the mixture and the furnace. The 
snlphate m ixture, for example, requi res a much greater heat 
in bUI·n ing than the mixture for soda ultramarine, for it reo 
quires an orange·red heat to convert sulphate of soda into 
sulphide of sodium, while soda ultramarine is formed at a 
much lowrr tempenlture. 

The chemkal changes in this process take place in two 
stnges ; in the first, Ritter's white ultramarine is formed ; a 
silicate of soda and alumina, which contains sulphide of 
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sodium, either mixed or chemically combined. A POlYSUI- 1 their hands and knees to a window and called for help, but 
phide is likewise formed, which is mixed with it mechani· the noise in the street prevented their cries from being under
caUy. stood, it being thought by those below that they were call· 

In the second stage, which begins as the furnace cool� and ing for more hose, and preparations were making to send it 
the reducing gases disappear, the mechanically intermixed up to them. Meantime they were in danger of being suffo
polysulphide is oxidized by the air to sulphate, and the cated, and the flames were gradually advancing upon them. 
white ultramarine changes to blue. Filially Ohief Gicquel saw their peril, and a ladder was 

An intermediate .stage is the production of green ultrama- raised for their rescue, but it was too short. Finally one 
rine, which is formed more largely in burning the sulphate of the imprisoned men found a piece of string, which he 
ultramarine, because the white ultramarine, or mother sub- lowered to the gronnd, a life line was drawn up, speedily 
stance, does not contain enough polysulphides to make a made fast inside, and the men began their descent to the 
blue. To convert this green ultramarine into the blue re- ground.  One of them was so faint from exhaustion that he 
quires special roasting with the addition of sulphur. Green was unable to clasp the rope, and slid down it some fifty 
ultramarine also finds considerable use directly as a pigment. feet, lacerating his hands terribly. He was caught at the 
Soda ultramarine made as above is perfectly blue at first. bottom by a compan ion, and saved from further injury. 

3. Wa8hing the Crude Ultramarine.-This operation ili The others reached the ground in safety, but scat:cely had 
necessary in or.der to remove the soluble constitutents (sul- thcy done so when the flames burst from the windows they 
phate of soda and dirt) from the crude product, and is ac- had just abandoned. 
complished by boiling it separately in distilled water heated ... . e , " 
by steam. 

4. Grinding tlte Crude Ultramarine.-Its power as a pig
ment is developed by grinding. ' The finer it is ground the 
greater its power and the lighter shade. It is ground on wet 
stones. 

1'. Floating the Ground Ultramarine. -This operation sepa
rates the coarser from the finer particles ; the coarse grains 
have a darker 'color but less power than the finer ones. 

6. Drying the Ground Pigment. -This is  accomplished in 
kilns of various construction. 

7. Preparing the Dried Pi!J1nen tfor the ]ffarket.-As it be
comes somewhat packed in dryi ng, it requires to be broken 
up and si fted. It now only requires suitable adulteration to 
fit it for t he market. 

Induration of Soft Limestones _ith Fluosillcates. 

The use h itherto made of alkaline silicates to harden l ime
stones is far from satisfactory ; it . leaves the stone impreg
nated with soluble sal ts which are only expelled after long 
exposure to rain. These salts of potassa and soda rapidly 
nitri fy, and assist tlle growth of fungous bodies for which 
the potassa salt is It manure. Another mischievous conse
quence, resulting from thb process, is the formation of an 
ename1 impermeable to water upon the surface of the stones 
which have reached a point of saturation with the alkaline 
wash, and this enamel upon tbe arrival of frost imprisons 
the water, which i'reezing  underneath this obs tinate varnish 
forcibly detaches the glassy coating and breaks and injures 
the underlying surface. M. L. Kessler has apparently sue· 
ceeded in replacing this indurating bath by a solution of 
fluosilicates of bases whose oxides and carbonates are insolu
ble in a free state. 

When soft limestone is satnrated with a concentrated so

lution of a fluosilicate of magnesium, aluminum, zinc, or 
lead, a degree of induration is soon reached which is very 
considerable. In fact, except the liberated carbonic anhy
dride there is formed only fluorspar. silica, aluminic oxide, 
and carbonates of zinc and lead or fluoride of magnesium, 
all of which are less soluhle than the limestone itself. No 
varnish is formed and therefore no danger threatened from 
the expansion of frost underneath it, the process has per
fectly resisted the severe tests of winter, and this method 
of silicification is only slightly more expensive than the old 
process it is intended to replace. 

It possesses unexpected ad vantages. It is frequently valu
ble to give to the surfaces of soft limestones the appearance 
and the polish of the hard marbles, if only to avoid the set
tlement of dUbt and soot upon their · rough surfaces. In 
order to smooth and polish the coarsest limestone it answers 
to coat it with a paste made of the pul verized stone and 
water, and after drying to impregnate it. with the fluosilicate 
chosen for its lapidification. It forms a homogeneous body 
finely granular in texture, and as hard and refractory as the 
stone  itself. It is only necessary to take some very simple 
precautions to avert the carrying away of fine dust in the 
beginning of the operation, caused by the rapid disengage
ment of carbonic anhydride. The skill in its applicat ion 
consists in flowing the solution in a thin film over a surface 
sufficiently dried . 

When a coloring substance insoluble in water is mixed 
with the pa.ste, a very variable and intere�ting series of de
corative effects are secured. Finally, by employing colored 
fluosilicates, as those of copper, chromium, iron, etc. , the 
limestone is coiored even in its interior by the formation of 
insoluble compounds. These colors follo w the intimate 
construction of the stone and afford designs of considerable 
beauty.-Le8 MOnde8. 

... , . ,  .. 
'.l'be Value oC String. 

Perhaps it is natnral instinct that makes the " small 
boy " tie up to a piece of string. But the possession of 
string in an emergency i3 the subject of more than one 
truth ful although romantic tale. The descent of a work
man left on a chimney, by meaus of a string to pull up a 
rope, is familiar, and the stretching of a connecting cord 
across a Virginia chasm by means of a kite, saving three per
sons from the fate of Indian captives, in the early days of 
the country, is ·remembered. But a better because nearer 
exhibition of the value of string was given in New York 
city on the occasion of the fire at the Munro buildings in 
Rose Street. Fourteen firemen were cut off in the upper 
stories of the building by a " back draught, " which SUf
rounded them suddenly with smoke and flames, and cut off 
their retreat hy the stairs or tire escape. They crawled on 

A n  Editor's Experience _itb iLiabtning. 

1\lr. H. M. Burt, editor of Above the Cloud8, published at 
tile Summit House, Mount Washington, N .  H. , writes to'a 
friend in Hartford. Conn. ,  detailing his experience w ith a 
bolt of light!ling. He said that he was in his office at about 
six P.M. , July 28, when he fel t  a tremendous blow in the 
back. ' " '  I could not imagine at first what caused it, but in
stantly thereafter I saw a ball of fire as large liS a man 's head 
in front of me, not three feet off. It exploded with a tremen
dous noiBe, seemingly as loud as a cannon , and then I knew 
what m ust have happened. My left leg seemed to be com
pletely paralyzed, and I fell to the floor. Three of my 
printers were in the room at the time, two sitting at the 
table near me lind one standin/!," up a little further off. The 
latter had tbe skin on one hand torn up, another was hit in 
the back, and the th i rd escaped without injury." 

Mr. Burt gradual ly recovered from the temporary paraly
sis induced by the electric stroke, and he winds up his ac
count by saying: " You have probably heard of the im
pression of a tree being found upon the bodies of those 
killed by lightning. The same tiling was noticed upon my 
back, and, as there are no trees upon MountWashington, it 
seeQls to me that the peculiar appearance must be the result  
of the blood settling in the smaller veins. " 

• f • • • 
DR. HENRY MACAULAY, M.D. , of Bel fast, has recently 

made a suggestion wbich, i f  fol lowed in tropical coun tries, 
will turn the tables on the sun with a vengeance. He sug
gests that Mouchot's sun engine should be used to pum p 
cold air into d well ings, factories, etc . ,  pointing out that the 
temperature, cap in thiR way be reduced from 100° Ot" more 
to 60° . ,  He po ints out that not only will this reduce t he ' 
temperature especially at night, thus rendering sleep possi
ble, but fresh air will be guaranteed during the day, and the 
plague of flies and insects would be excluded. The weak 
poin t about this arrangement is that it requires ice. We 
think, however, adds Nature, that sooner  or later in America 
where the heat in summer is more distressing than in any 
other part of the world, and ice is everywhere, this arrange
ment, or one like it, is certain to be adopted. 

.. , . ,  .. 
Steel Nalls. 

At first the extra cost of steel nails was one and a half 
cents per poulld, or $1. 50 per keg, but it has now been re
duced to $1. The great advantage of the steel nails is that 
they can be driven into hardwood as easily as an iron nail 
will go into a pine board. Stee! nails have been driven into 
a white oak knot without bending. Nothing IlIse is now 
used in laying hardwood floors, as they require no boring, 
hut are driven readily. For all kinds of finish they are es
pecial ly adapted, and as so much hard fi nish is now em
ployed,  their use must be on the increase. They are also 
used largely by builders, and box makers are increasing 
their demand for them. Box makers have been using the 
better grades of iron nails, as they desire those that can be 
drawn and redriven . 

. . . . .. 
Dakota Enterprise. 

The following newspaper item well illustrates the rapid 
utilization of Inmber in new sect ions of the country :  " Towns 
grow out West. A denizen of La Bean, Dakota, was reo 
cently asked what the population of that town was, and he 
replied : " Well, the first l umber was received two weeks 
ago last Sunday. Now there are six general stores, one dry 
goods store, one hardware store, five saloons, one meat mar
ket, three lumber yards, one bank,  one newspaper office, one 
telegraph office, a post office (with 280 cal ls and 80 lock 
boxes of the Yale pattern, in a building 20x30, two stories 
high), two hotels, and some other structures. Since then 
there has been started anotlier bank, It 50 room hotel , a hard
ware store, a dry goods house 30x80, and a Presbyterian 
church." 

... . e , " 
Over tb e Ocean on Wbee] s. 

A dispatch from London, dated July 29, says that Terry, 
the man who left Dover at 9 o'clock yesterday morn ing on 
a floating tricycle. crossed the English Channel and arrived 
safely at Oalais at 5 o'clock in the afternoon. His mach ine 
was a tricycle of two side wheels of large diameter and one 
steering wheel of sma ller diameter, each of t hem buoyant by 
a h ollow compo�ition of water·tight material. The propel
ling power was his own legs, the larger wheels being fur
nished with paddles at proper distances on their peripheries. 
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Storage oC Wind Power. 

To the Editor oj the Scientific American : 
Upon readin g your first article offered by W. O. A. , on 

the storage of wind po wer, a plan occurred to me which 
wouJ.d do away with the engine, which I suppose would be 
necessary if  you took power from com pres�ed air ; my plan 
is-L() raise a heavy weight in a shaft, running from the 
ground to the roof, the size of weight to be determined by 
the amount  of power req uired. I would have wind ' wheels 
attached to weight by proper gear, so that we could wind up 
power at the same time we were using it, and have two or 
three days' power in advance, which would be imparted to 
machinery u pon the clockwo rk principle. The idea seemed 
to me very simple. F. N. DAVIS. 

Calais, Me. , J uly 24, 1883. 

Rotary Crom Reclprocatln�. 

To the Editor of the Scientific American : 
Wbile developing an inventhn severnl years ago, I had 

<lceasion to make use of a mechanism which would give m e  
a one- way rotary mOI'ement from a reciprocating rotary m o 
tion. Not being ahle to find sucb, I devised one ; and never 
lJaving seen Ilnything like it anywhere, or the same move
ment effpcted in any other way automatically, I derm i t  
may b e  n e w ,  and if  so, o f  use to some of your mecllanical 
readers. 

In the cut, B is the power shaft, and A the transmitting 
shaft, the separation of the two  being indicated in dotted 
lines. Bevel gear, E, is free upon shaft. B, idle wheel, D, 
is loose upon its axle, and C is fast or keyed to shaft, A. 
The double forced grip or frictional adherence " cl utch,"  b, 

f ,i�utifi ' �tutritl'. 
[SAN FBANCISOO CHRONICLE. ]  

Th e  Coining ProceS8 at the San Francl8co Mint. 

There have been but fe w registered visitors at the mint 
s ince that time, but a reporter, unobserved, passed in among 
the n umber and commenced his an n ual in vestigations. A 
number of bars of bullion were the in teresting obj�cts first 
poin ted out by the conductor to h i s  visitor. After that in
troduction  of the subject of  money making he coutinued his 
interest ing narrative, detailing every process in the coining 
of a dollar, from its receipt as metal of an uncertain value to 
its issuance for circulation. Bullion is  received ill the form 
of bricks of all  sizes and very peculiar shape when it comes 
from Spanish American countries. The regular shaped 
bricks oFten weigh as heavy as 150 pounds. 

The Mexicans melt their silver and run it into the most 
crude shaped moulds in the world, in quantities so large 
and heavy th�t a burro could not carry one casting. It seems 
strange at first to thi l lk of tbese indolent people performing 
a very troublesome Rnd laborious operati on on ly to find 
themselves con fronted with more labor. There is  good rea
son , however, for the large castings. If the val uable metal 
were calTied in qua ntities convenient for hundling. raiders 
for miles around would be after it and demand the whole or 
a large portion of tbe silver as salvage for protection agaiust 
other rniders. The Mexican silver received at the mint is  
taken to the machine  shop and cut  up before it is in shape 
to be put into any of the largest crucibles. The reg ular 
shaped bricks are taken first to the assay office, where the 
diagonal ly opposite corners of opposite surfaces are clipped 
and the brick bored into both ways. An assay is then made 
of the cl i ppings and borings. The result of an assay is made 
k nown to the person making the deposit in about twelve 
hours. He gets his money and the government gets his 
bullion. 

After the assay the bullion passes to the refinery if it 
should require tbe operations there performed . It is melted 
in the refinery and poured out on water. There is a great 
sputtering for a few moments, and then a result called " the 
granulations "  is perceptible. The solid molten mass has be
come sCf tlered in particles of many sizes and indescribable 
shapes. The general appearance is that of the fallen leaves 
of forest trees which have become crisped up by the frost. 
The granulations are theu weighed and put into large cal
drons of ironstone china about the size of a barrel. The caI-

carries just 1,000 silver dol lars. One of the most interesti ng 
objects to be seen in the mint is a large balance scale, so 
nicely adjusted that one may take a hair from the head, 
split it and place it  on one of the scale pans, and the beam 
will be noticeably deflected. Only dollars and " twenties " 
are now being coined, but there is money enough on hand 
in the mint to make half the tow n  richo There is more 
money than can be handled. The reporter noticed the 
heavy doors for a new vault which is to be con ,tructed 
as a strong place for the excess of coinage. There is 
$15,000,000 in one vault,  $8, OllO,OOO in another, and $6,000, -
000 in another, besides bumon which will  turned into money 
as soon as the new vault is completed. 

. . . , .. 
Eruption oC a Volcano In Lake N icaragua, 

During the past three or four months the extinct volcano 
of Ometepe-an island in Lake Nicaragua, t wenty m iles 
long-has gi ven signs that it was ahout to hurst into nctivity. 
Smoke, fla mPR, ashes, pumice st.one, small lava flow�, uud 
all the accessories which mark a com plete volcanic  outlet 
have been seen .  The inhabitants  of  t h e  island have been 
frig h tened, a nd for leagu('s around on the mai l l land the 
people have been in a const ant state of exci tement: as is 
proved by the fol lowing interest ing relation given in the 
l;'anama Star and Herald. On Ju ne 1 9, for the first t i me, 
the lava streamed from the new cra ter and ran in the direc
tion of Las Pilas, but until the 22d it had not reached the 
main road at Sinacapa. On the night of the 20th the sides 
of the mountain were alive with fire as the lava poured 
down, sweeping wilh it  trees, rocks, and earth,  w llile the 
continued bellowings of the  volcan o st ruck terror into the 
hearts .of all who hpard them. On the 23d, the whole island 
was continually quaking, m any of the inhabitants fled, and 
the authorities commenced preparations for the removal of  
every oue from the is land.  On the 24t h the lava bed had 
covered up the road, and two young merl who had gone 
with others to watch the flow had heen buried uu der i t. 
The lava continued to pour out in an a l most uninterrupted 
stream, but up to the 25th of Ju ne it had not reacbed the 
shore. 

On the 26th a panic set in among the populace ('au�ed by 
the prolonged and incessant ru mblings, the torrrnts of lava, 
and the cloud s of ashes and dirt wh ich cominually issued 
from the mountain. In consequence schoonel's and boats drons are val ued at $100 each, and the men worki ng  about were sen t to the island to transport the people to Granada, them are very careful in their movements lest they should Rivas, and other cities. The lava flow on Tuesday, the 26th , 

damllge or destroy one. The caldrons are Bet in rows on took a new direction, and pouring down within a mile of 
1• free t I ·t· u ·  11 b th h ft P ' t a false floor, under which pass steam pipes. Water S 0 move ongl u ma y upon 0 s a s. rOJec - the town cut off communication with the farms aud pastures 
ing from shaft, B, is a pin, a, or may be a tongue free to �ows aruun� t�em .to .the height of . about a foot. A quan - upon which the isla.nders depend fOI' their Jivi ng. On the 
slide smoot.hly in a slot or reccss set at an angle, formed t�ty of mUrIatIc aCId IS then plac:d m the caldrons pro por- 27th and 28th the eruptions were horrible in  their  intensity. 
into said " clutch . "  Nn w

.
, when B. is rota�. e_d, as sho w n by tlOnate to the amount of granulatlOns. They are then closed d I d t th f . . I fl ' t th . I d 0.. .... .Go A 8er iilM_ is . .1 an e 0 __ ��, eWhrema1D� Eeo,e e eeIDS 0 e maID an . 

IlIto", .,,�8i'rimmjfsfiart:"A: 'Ii1t!!' m�'l' :'  nYft,uwfl!.';!"'�m".""v ."" .... !I',Mt-�uf.i.l-...e ... --.. .-""" ...... -�o r1II" "
BOiling lava ana mulI anOasbes anCl' rocks n ow cover !fie 

as to direction and �peed, and when B reverses, as per to pIpes beneath the false floor, ancl the steam heats t�e cal- sides of the mou n tain and the pleasant slopes which have 
arrows. at, the " clutch "  shifts i nstantly to bevel wheel , E, drons aud their contents. The red fl1 m�s at t?e chI mney 

been cultivated for centuries by the pecul iar and ancient 
in which case the shaft, A, is driven as before ; and from tops are generated in this proc:ss. ThIS h�at1Dg reduces race which inhabited tbe island. The view of tbe volcano 
the rt'tliprocating rotary motion of B we get a one-way t lle granulations to a fluid state If they an' silver, but gold when in eruption is said to be one of fmrpassing grandeur. 
rotary movement of A. The promptness with which the remai ns solid in granulations if  part gold and part silver. Clouds of smoke sweep upward, through them flash glitter
shi fting of b is made is dependent upon the pitch of the The fluid is drawn off by a siphon and deposited in tanks ing masses of burning, half  molten rocks, w h ich shatter 
angular slot and the clearance of the frictional adhering about twe l ve feet iQ diameter which contain a stirring appa· into a thousand fragments on coming into contact with the 
surfaces. S. D. MOTT. ratus driven by steam power. cold air, Wh ile underneath there swells, bubb�es, and throbs 

59 A t H N Y k Common salt is then placed in the solution to precipitate � or onse, ew or . the ever-surging mass of red hot lava destined to carry ruin 
the si l ver. It is deposited as chloride of silver, and the . to the villagers wh'� have h i therto lived on the flanks of the liquid is drawn off through filters and all owed to flow away. 

How to Get Rid oC Red Ant •• 
To the Editor of the &ientijie American : 

volcftno. Although the ground is in a conti nual tremor no The chloride of sil ver precipitate b about the consistency of earthquakes have been experienced, an d the clouds of ashes 
In the SCIENTIFIC AMERICAN of July 14, I not iced among 

the Notes and Queries (No. 1) the question : " What will 
kill ,  remove, or destroy the small red ants ? "  The reply 
was, greased pnper. I t ried grea.ed paper for many seasons, 
but the a n ts returned again with every sum mer. 

a mason's putty c?at, and resembles it very closely i� oth�r w hich constantly rise do not trouble visitors to the island. rf'Hpects. The aCIds are then cleansed out by washmgs m Tb t . d th t R' h I d . . e s rong w m  s sweep em over 0 Ivas. w ere an 
what is well known

. 
as t�e sweetelllng process. :When the I owners are becominO' alarmed at the prospect of their crops 

silver has been obtallled 10 a state as near as pOSSIble to ab- b ' d d 
'" 

. . h d b h d r emg amage . solute punty It is taken to t e press room. an y y rau IC -----_ .. _'H .... , ..... _-----

For four years I have used water treatment, and have not 
seen an an t si nce the first y ear of usi ng water. If the ants 
come in at the pa ntry window, wet several folds of old cot
ton cloth,  and lay it the whole length of the outside window 
si ll ,  occasional ly pouring w ater over the cloth, and this will 
effectually prevent the ants from enteri ng. 

Ascertain where they come in, and treat them with the wet 
cloths. They cannot crawl over anything wet. 

Z. H. SPOONER. 
Plymouth, Mass. , July 25, 1883. 

pressure com pressed into solid circular masses of from 
twelve to fifteen inches in diameter and five inches thick, 
resembling very m uch the shape of a cheese. The silver is 
then placed in an oven in iron pans. A fi re is raised and the 
iron and oven lire brou ght to a cherry red color for th e pur
pose only of driving off mois ture in the chloride of silver. 
The least portion of moisture in the crucibles would hreak 
them, a n d  the silver w ould he lost in the ashes. The cakes 
next go to the melter and are run into bricks. If it goes on 
the market as bullion, its weight in ounces and i ts value is 
stamped upon each brick. If it is  to be' turned into coi n ,  it 
is again melted an d an alloy of one-tenth copper is put in both 

Prehl8torlc Man. for silver a.nd gold, and the w):lOle is then run into ingots. 
Professor Marsh contri butes a paper to the Ame1uan These are heated and rolled to the proper thickne,s and 

Journal of Science for August in regard to the reported find- width, and the strips are then annealed and whitened. The 
ing of human footprints in sandstone near Carson , Nevada. blanks are next punched and clean sed of the grease from the 
He says that many differen t kinds of tracks were found , rollers. and are then sent to the adjusters. Each piece is 
selme of which were made by an animal allied to the ele- weighcd and if found too heavy a little is filed off the edge ; 
phan t ;  some resembled these of the horse and the deer ; if under weight ,  it is remelted. From the adj usters the 
others were apparently made by a wolf. There w�re also blanks pass to 

'
the stamping room. The milling, as H is 

tracks made by large bi rds. The supposed human foot- generally termed, is then put on, but not at al l according to 
prints are i n  six series, each with alternate right and left the popular idea. If the blacksmith'!! homely but ex pres
tracks. The stride is from two and on e-half to over three sive word of " upsetti ng " were used instead of milling, 
feet in extent. The individual footpri n ts are from eighteen there would be but little doubt as to the process. 
to twent y inches in length , l1nd ahout eight i nches wide. After it is u pset, to raise the ring on the surface, the blank 
The di�tance bet ween the l ine of ri�ht hand and left hand passes under the die. The i mpression is made on bo th sides 
t racks, or the straddle,  is eighteen to nineteen inches. The from one blow. The milling is in reality by pressure-sqlleez
size of these footprints. lind especial ly the width between ing the sil ver out i n to the little grooves of the mould. A 
the right ancl ler! series, are strong evidence that they were rule of the coiner's department does not allow an employe 
not made hy men , liS has been so gen erally supposed. A to leave it. during the day until aft er the accounts are ad
more probable explanati on is that the impressions are the I justed. From the coiner the money passes to the counter, 
tr:l cks of a large sloth, either Mylodon or Morotherium, re- I who w i lh the aid of n countin g board, which holds an exact 
mains of w hich have been found in essentially the same n umber of pieces, is able to count thousands where a person 
horizon. ordinarily would count only units. The counting board 

Experlment8 with Pea8. 

. Experiments have been mllde this  season , at the New 
York Agricultural Experiment Station , at Geneva, N. Y., 
on tbe period of growth of peas and the relative value of 
seed matured from the  earl iest and tht! later pods. It ap
pears from experiments with sixty-e ight  so called varieties the 
earliest edi hle pods were obtained in fi fty-five days from 
plan ti ng, and of fifteen others the  latest req uired fi ny n ine 
and a balf  days. O f  beed peas gathered from the first pods 
and from the latest pods, the average difference in the vege
tation of the seeds was fourteen and one-half per cent in 
favor of those earliest matnred, and in favol' of  earl iest pro
duction of edible peas a difference of five day s in favor of 
the earl iest matured seeds. In prod uctiveness, IIlso, the dif· 
ference in favor of those from the earliest matured seed is 
considerable, from an equal n u mber of plants the earliest 
seed vines producing in the �ame time thirty-ei�ht well 
fi lled pods to only thirteen w ell filled pods from the later 
matured seed. 

.. . . . . 
P08tal N ote8. 

It is only a month before the public will have tbe new postal 
n otes, the limit of their preparation bei ng September 3.. 
They will prove to be a great con venience, as the sender 
can transmi t any sum from one cent to five dollars. The 
New York Tribune ill ustrates the convenience of the new 
arrangemeI)t hy stating that " a lady l iving out of town who 
wants to send $3. 79 to a drygoods store in New York will 
hand that sum , and 3 cents fee, to the postma�ter. He will 
give her an order with the figure th ree punched in the dol·  
lar col umn, the figure seven in  the column of dimes, and the 
figure nine in the column of cents. This is simple and easy, 
and offers no chance for fraud. " 
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TUNNEL BORING KACRIlfE. 

The illustration of the boring machine for tunneling the 
English Channel, herewith shown, is from a photograph 
furn ished by Mr. Thomas Engl ish , the patentee of the in
vention. The main framing of the machine consists of two 
parts. The u nder frame or bed is of trough like form ; 
titting the lower part of the circular tunnel, and having at 
its upper edges suitable guides parallel to the axis of tbe tun
nel, along w h ich the upper part of the framing is titted to 
slide longitud inally. 

On the u pper frame the axis of the boring head is mount
ed in bearings w i t b  gearing and an engine worked by com
pressed ' air, so as to cause the boring head to revolve slowly. 
Tile axis of the boring head extend ing backward is made 
tubular and fitted with a piston , the rod of which projects 
backward and is fixed at its end to the under frame or bed. 
An air engine works hydraulic pumps, whose throw can be 
varied at will, forcillg water into the hollow axis of the 
boring Ilead through a channel provided within the piston 
rod, and thus causing it to advance w hile it revolves. When 
it has advanced as far as the lengtb of the guides permits, the 
gearing by which it is revolved is disconnected from the en
gine, its axis is relieved from the hydraulic pressure, and by 
means of four hydraul ic jacks projecting down from the 
upper framing and m ade to bear against the lower part of 
the tunnel, tbe wlJOle machine is slightly raised. The water 
under pressure is tben admitted into the annular space 
roull d  the piston rod, and wh ile the upper frame remains 
stationary the under frame or bed is caused to advance 
under it,  after w hich the lifting jacks being relieved from 
pressure allo w the bed to take its bearing in its advanced 
position, and the bori ng head is again put in motion forward. 

The boring head consists of two strong radial arms pro-

� eifutifit �mtritau. 
.Exhlbltlon o r  In.ed •• 

The exhibition of insects lately opened at the Palais de I'In
dustrie, is the twenty-sixth exhibition of insects held in Paris 
under the auspices of the Societe Centrale d'Apiculture et 
d 'Insectologie, the object of the society being to classify and 
improve the insects useful to man, and to point out the best 
means of extirpating the noxious ones, or at least of check
ing their ravages. The association, at the head of which \s 
Dr. Marmottan, deputy for the Department of the Seine, 
has succeeded very well in its attempts, and the exhibition 
this year is, says the .American RegUite1·, organized on a very 
complete scale, being composed of four main divisions and 
one subsidiary one (devoted to snails and slugs). The first 
division comprises all insects of recognized util ity to man, 
and the various stages of their development, from the egg to 
the perfect state. The second division contains noxious in
sects ; they have very advisedly been classed, not according 
to the scientific grouping, but according to the plants they 
prey upon. There are ten classes in the n oxious division, 
the first six of which include the parasites of vegetables and 
trees; the seventh and eighth contain the insects which prey 
upon timber and upon manufactured materials, silk, linen, 
etc. ; the nInth class comprises the ordinary parasites, such 
as the fiea, etc. , and the tenth the insects injurious to pisci
culture. The third division groups together al l the birds, 
animals, and reptiles which tend to destroy the harmful 
insect, and thus act as friends to man. The fourth di vision 
is devoted to the arts and manufactures more directly con
nected with the cultivation of in�ects. The principal 
features of the exhibition are naturally the silkworm and 
bee, with their various methods of culture, products, etc. 
Apiculture is not very largely represented at the exhibition 
of insects, and if the bf'p. industry is not better carried on in 
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exhaust suction a large shaft runs from the foul air chamber 
down to the buck of tbe kitchen fire, where the heat of the 
boiler and the fire suffice to attract the air. From the back 
of the kitchen fire, in the basement of the house, the air 
again travels up. A square brick shaft or chimney con veys 
it through the roof and i nto tll/� open. In the center of th is 
shaft is a circular metallic fiue, which carries away the smoke 
of the kitchen fire, and this fiue,  always more or lesR heated, 
stimulates the current of air. A comparison of the minimum 
velocity at  whicb the ail' moves forward in the extracting 
flues (200 feet per minute) w ith the cubic contents of the 
house, shows tbat the atmosphere is entirely changed 
throughout the dwelling once in every twenty min utes. 
This result  is obtained imperceptibly-that is, w i thout tbe 
slightest draught ; yet ten persons smoking in one room felt 
no inconvenienGe, and next morning there w as not the slight
est trace or taint of tobacco odor remaining . "  

It is claimed that in addition to the equal heating of the 
entire house, the cost of fuel  is reduced one-th ird from that 
of the ordinary method. But as the com m on way of heat
ing houses in England is by open grates, this proport ion 
might not be applicable to the American system of furnactl 
or stoves. 

• • • • • 
The Mineral Riches or Tonquln . 

Its gold mines, says a writer in tbe Pari;; F'igaro, can r i val 
those of California and Australia. The natives use that 
metal for exchange ; the females of the Muongs of the Black 
River, on their w ay to and from market, gamble w ith 
thousands of fran cs' w orth of it, w ithout caring whether 
they win or l ose. Tbe mines of Talan,  near Yuen. Kiang, 
on the Red River, were visited by the Commission of the 
Meikong, who found gold there in bars as well as dust . 

IMPROVED BORING MACHINE USED IN 
. 
THE CHANNEL TUNNEL. 

jectin g in opposite directions from the axis , each arm hav
in/!: through it a n u mber of cylindrical holes to receive tool 
holders which are clam ped therein by keys, and any of which 
can be withdrawn backward for the purpose of repairing or 

replacing their tools. The cutt ing tools are so arranged as 
to cut concen tric annular chases in the face of tbe rock, leav
ing between them narrow portions of the material, which can 
be readily broken away, or which crumble away while the 
machine is at work. Within the trough h ollow of the bed 
are arranged inclined w orms which cause the excavated ma
terial to travel backward and upward, so that it is del ivered 
behind the machine into trucks, by which it is removed 
from the tunnel. We are indebted to the Engineer for our 
cut and the above particulars. 

• ' . 1  .. 
The Refuse or a Great City. 

In New York the garbage and ashes are placed in boxes 

and barrels on the sidewalks and removed daily by the carts 
of the Street Clean i ng Department, which haul them to the 
nearest department dock, where they are dumped on scows ; 
and these scows ate towed out to sea in deep water and there 
emptied. 

The street sweepings are disposed of in a similar manner. 
The offal, such as dead animals and diseased meat, comes 

within the province of the Health Department, which lets 
out by contract to certain parties the removal of this mate· 
rial from the entire city. For this present year this w ork is 
done for $40,000. Tbe offal is taken by the contractors to 
Barren Island and then converted into fertilizers. 

Two kinds of etreet sweeping machines are used, says 
Engineering New8, one made by the Chapman & O'Neil  
Manufacturing Company, at No.  291 Avenue C, New York, 
and the otber, called the " Boston machine, " made by the 
Abbot-Downing Manufacturing Company, of Concord, 
Mass. A single horse machine costs about $350 to $400. 

France than would seem to be the case from a visi t  to the 
Palais de l'Industrie, there is room for improvement in this 
respect. Sericulture, as the French term the rearing of 
silkworms, is also inadequately represented at the exhibi
tion ; indeed, the only silk grower of any importance there 
represen ted is Baroness Herold de Pages, who ow ns a large 
magnanerie, or manufacture of silkwormR , at Lourmaria, in 
the Department of . Vaucluse. The show of bee hives is 
good enough , and the honey exh ibited is o f  very fine ap ·  
pearance. Butterflies and beetles, some of  them claRsed as 
noxious and oth ers as useful, are very numerously repre· 
sented. The section of snakes and lizards (exh i bited on ac
count of their relation s  to insects-the relations of th� de
stroyer and the destroyed) is more complete than m ight 
have been expec$ed. The owl, so fatal to mice and rodents 
in genera l , stands all by himself in a post of honor, while 
the rodents who destroy grain are pilloried in cages. 

. . . , .  
Heatin g  and VentUatlnlll:" a D'Welllng. 

The London Lancet describes an experiment recently made 
by Dr. Hogg, of Chiswick, in warmi ng, cooling, and ventilat
ing a dwel ling. The house has not been built long enough 
to thorougbly test the means for cooli ng the compartments. 
but the warming and the ventilation work admirably. 
" NoDe of the windows can be opened. There is but one 
fireplace, that in the kitchen. Underneath the hall a large 
passage is used as the intake of fresh air. Here it can be 
c'olJ\ed in summer by ice or water spray, while in winter it  
is  warmed by hot steam pipes, which are econom ically heated 
by a small coke stove. The ail· then passes up into the haH,  
from wbich it is only separated by an iron trelliswork, and 
travels into every room of the house by apertures made i n  
the skirtings and cornices. In the ceili ng of ellch room there 
are one or two openings and exhaust shafts, leading to the 
foul air chamber in the roof of the house. '1'0 produce the 

Still higher n ear the source of the Red River, the precious 
metal is obtained in large quall tilies. S il ver also is not 
rare, and copper is found everywhere, all the domestic 
utensils of the people being made of this metal. The tin 
m ines are not worked for want of capital ,  although those 
worked near Mong-tsze, in Yunnan , n ear the Red River, are 
the most va.luable known to exist. Zinc, lead ,  iron, and bis
muth are also known. The coal mines, however . are tbe 
most important of all. Tonquin produces also musk, tortoise 
shell, mother-of-pearl, wax, silk, peacocks' featbers, as w ell 
as those of the blue pheasant, and other birds of brill iant 
plumage. " In short," concludes the Fi,qaro, " it is a rich 

country, and worth the trouble of occupying it. " 
. · e , . 

Oily Substances In Rice. 

According to G. Cam pari (" Annals of the Milan Society 
of Applied Chemistry "). oily substances are contained in 
large quantities in the embryo of tbe rice, which he finds to 
be composed of 95 ·54 per cent of fatty acids, and 4 '46 per 
cen t of gly cel'ine. Treatment witb bisul phide of carbon 

produces a yel l ow wax-like substance which read ily sa
ponifies with bases, melts at 32° C.,  becoming quite solid at 

28° C. , with a specific gravity of 0 ·93005. It is completely 

soluble in ether, chloroform, and benzine;  its composition 
appears to be C 79 ·2, H 10 ·9, 0 9 ·9 per cent. The fatty 
acids melt at 36° C. , emit a perceptible pear-like odor, and 
yield, when saponified and heated with magnesium acetate, 

a body which melts at 62" C. , and exhibits the composition 

of palmitiC acid-C18H .. O •. 
.. f l  . ..  

THE pine forest al ong the Adriatic at Ravenna, Italy, 

celebrated hy Dante and Byron, and which fu rnished the 

shipyards of Rome and Venice , are to be cnt down, because 

an excavation for a railroad has so drained the soil that the 
rees have died. 
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GREA.T LOBB IN THE DIAlIOND FIELDB. 

The late unfavorable news from the African diamond 
fields has been the cause for quite an advance in diamonds 
both in European and American markets. The excellent 
illustration of the great mine at Kimberly, which together 
with our facts is taken from the Jewelers' Journal, renders the 
description more graphic. 

Mr. H. B. Joseph , one of the passengers by the Austrian 
bark, Lea, just arrived at New York from Cape Town, and 
who is a Cape commi'ssion dealer in diamonds, copper, wool, 
etc. , tells most distressing tales of the great sufferings in 
Cape Colony. In parts of the country, he says, there has 
been no rain for three years, and the people are starving. 
The condition of affairs in Cape Town, at Kimberly, Du 
Toits Pan (the diamond fields), the Leydenburg gold fields, 
the Orange Free States, and surrounding country i� 
worse than it has been for years. What adds to the general 
distress consequent on the failure of the crops, is a disaster 
at the great diamond mine at Kimberly, 600 miles up from 
Cape Town and 400 mi les from Natal. The mine is 380 
feet deep and 1% miles in circumference. The soft debris 
has fallen back into the mine in such quantities that it is 
estimated that eighteen months will be required for its reo 
moval . 

Upward of 4,000 tons fell within twenty-four hours. The 
extent of the calamity can be judged by the fact that this 
celebrated mine has yielded $15,000,000 in diamonds a year. 
The effect at Cape Tow n  has been most disastrous. The 
revenue has fallen off 50 per cent, and the min ing shares 

�'ltutifi t !mtri eau. 
Perhaps there is no place in the world where wire rope 

tramways are employed to so great an extent as in the spot 
represented in our engraving. It will be seen that the ropes 
extend in great numbers to the banks on either side of the 
fields, w here the earth is deposited in vehicles of various 
sorts, and from whence it is conveyed to more roomy quar
ters to be picked over or wasbed. 

The engraving shows that some of the claims have been 
worked to a far greater extent than others, some of the 
miners having made deep excavations, leaving the mines of 
others actually above the average level. 

GenluB, Talent, Indu.try. 

" Talent " is a quality which enables its possessor to ac
quire knowledge by learning from others and by unassisted 
study. 

" Gen i us, " on the other hand, is characterized by a great 
independence of instruction ; it takes its own course, and 
originates new ideas and inventions never thought of before. 
It may of course enlarge its sphere of knowledge by reading, 
by observation, and by experiment ; but it is by no means 
characteristic of genius to be apt to be taught ;  on the con
trary, embryo geniuses are often dull fellows at school and 
idle to boot. It rather dislikes to follow in the track of 
others, and rises superior to obstacles of circumstances and 
deficiencies of education. Genius may safely be left to hew 
a path for itself. Talent is greedy of  instruction. Hence 
the two have very different relations to education , a subject 

a poor lad, with all ):Jis possessions upon his back and a dollar 
in his pocket. As Mark Twain depreciatingly remarks, 
" Anybody might have done th at ; the only difficulty is to 
have the dollal·. " But how few out of the milliDns who 
have begun life with a dollar, or even with less, have 
arrived to be Franklin s l  

O n  the other hand, i t  seems absolutely immaterial with 
what seemingly insuperable disadvantages gen ius may be 
oppressed j it will make i ts way to the surface and triumph 
over all. 

Can indnstry then supply the place of genius ? Em· 
phatically, No ! Industry may compensate for paucity of 
talent ; for talent, as we have said ,  is a common heritage , 
and its presence or absence is a matter of degree, and what
ever results are attributed to talent are the join t  product of 
talent multiplied by industry. 

" Genius " is as a living organ ism,  inst inct with its own 
life, performi ng its appointed functions spontaneously, as 
of necessity. 

" Talent " is an elaborate engine, ski llfully devised to 
move many wheels and to perform divers works, but want
ing tile motive power. 

" Industry " is the motive power. -R. W. Giles. 

The Captive Dolphin. 

The whale w bich was found by a fisherman in Selsea Bay 
some six weeks since, and preseu t.ed to the Brighton 
Aquarium, is, says Nature, a valuable addition to that es-

VIEW IN THE DIAMOND MINES, SOUTH AFRICA. 

have gone down to 75 per cent. It is estimated, said Mr. 
Joseph, that it will cost $1 ,250,000 to clear the mine. The 
fall in the prices of diamond shares has ended in a great 
tragedy. There are sixty-five diamon d mining companies, 
with a subscribed capital of $35,000, 000, and of these COlO
panies only fourteen are paying dividends. Most of these 
mines are w ithin a radius of 150 miles, and at an average 
of 600 miles from Cape Town. The extent of the commer
cial convulsion is illustrated by the Great Central Diamond 
Company. It has a subscribed capital of $4,500,000, aud 
paid taxes on $4,200, 000. Two years ago the shares were 
rated $1,800 each, but to-day they are worth only $400. 
The Frerers' Diamond Mining Company at De Beers, a 
quarter of a mile from the Kimberly mine, with a sn bscribed 
capital of $650,000-$500 a sbare-has been sold out by the 
sheriff for $75,000 for rates owed to the m ining board. Mr. 
Herm Wilegroot, a leading merchant, hlew ont his brains 
on account of all these troubles, and two weeks afterward 
Mr. S. R. Schonz, resident magistrate, killed himself. Al
together, there have been about ten suicides of leading men 
caused by the commercial depression. The most terrible 
stories of starvation come from the copper region, especially 
from the neighborhood of the Manamaculand mines. Capt. 
Segarich said that commercial circles in Cape Colony are so 
greatly depressed that many of the colonists are returning to 
Europe, especially to England. He said he could h ave 
brought many more passengers if he had had room. 

If these reports prove true. tbere is no doubt but that the 
recent advance of from twenty-five to thirty per cent in dia
monds will be followed by others, and those dealers who 
have bought before the rise will be among the most fortu
nate of the trade. 

upon which I shonld much like to di late, but the lengtb 
into whi.ch I have been unintentionally betrayed warns me  
t o  a void the temptation . 

Arkwright perfected his invention of the spinning frame 
in the uncongenial atmosphere of a barber's shop, in the 
teeth of a scolding wife who more than once broke up his 
models on the eve of completion, and who habitually up
braided him for neglecting the profitable occupation of " an 
easy shave for a penn y . "  with the elegant apostrophe, 
" Cuss the 'cheenery !" I believe she lived (0 be Lady Ark
wright. Let us hope that sbe learnt to moderate the rall
cor of her tongue. 

George Stephenson, i nventor of the locomotive and the 
father of railways, developed his extraordinary engineering 
genius in the obscurity, physical and metaphorical ,  of a coal 
pit ; eking o.ut h is  slender earnings by m ending the boots of 
his fellow workmen and occasionally a watch or clock. 

Sir Humphry Davy, who was described as an " idle and 
incorrigible schoolboy, " was apprenticed to an obscure 
apothecary in Penzancp. ; he afterward became assistant in 
the laboratory of Dr. Beddoes, of the Hotwells. Bristol , 
well known to my father, who was then serving his ap· 
prenticeship at the same place, but I cannot discover that he 
knew anything of the Doctor's more illustriouR subordinate. 

Faraday's father was a Yorkshire blacksmith, who mi · 
grated to London, presumably in search of work, and Fara
day himself was apprenticed to a bookbinder. A cbance at
tendance upon fOUL' lectures by Sir Humphry Davy was the 
immediate cause of his directing his attention to science, 
and he was some time after introduced to the Laboratory of 
the Royal Institution through Davy's instrumentality. 

Benjamin Franklin made his first entry into Philadelphia, 

tablishment. Although undoubte!lIy belo nging to the whale 
family, competent authorities have pronounced it. to be a 
bottle·nosed dolphin, a creature rarely (0 be seen alive in an 
aquarium. It bas been placed in a tank which holds 100,000 
gallons of water, and is 11 0 fee t in length , so that the 
animal , which is ten feet long, h as some amount of freedom . 
It seems to be doing quite well, for not only has it not lost 
in bulk since its capture, but has even gained, weighing 
now more than eight hundredweight. It is very �ame, tak
ing its food from the attendant. At present it subsists 
upon mackerel , that being the food most, easily obtained 
just now. Of t.hese i t  takes five meals each day, and man· 
ages to eat some four hundred of them during a week. The 
mackerel season is, however, almost over, and some other 
diet U1Ust be fOllnd for tbe animal. perhaps herrings . When 
first placed in the tank, i t  retreated to one end. After a 
week's sojourn tbere, it sought t.he other end of the tank. 
Here i t  remains swimming in  circles. When s w imming it 
keeps close to the surface of the water, moving through it 
with a graceful undulating movement, coming now and 
again to the surface, and taking in a fresh supply of ail' 
about every third or fourth t ime it thus ri�es. The animal 
is certain ly an interesting acquisit ion to the aquarium. 

.. I e ,  .. 
substitute t'or Rubber. 

A composition has been invented by MM. Dankworth and 
Landers, of St. Petersburg, which is reported to be tough . 

elastic, waterproof, insulating-in short, a nearly sufficient 
substitute for India rubber. It is composed of a mixture of 
wood and coal tal', linseed oil , ozokerite, spermaceti, and 
sulphur, which are thoroughly mixed and heated for a long 
time in large vessels by mean� of superheated steam. 

© 1883 SCIENTIFIC AMERICAN, INC



88 
Dowel Makin&, and DowellnK. 

The method vf putting things together by means of dowels, 
or doweling, as it is termed, is one of the utmo�t importance, 
and is required in some part or other of nearly all articles of 
furniture. I shall describe, first, the manner of making 
them, and tben give a few directions for t heir use. 

For making dowels you must select a strong and tough 
wood. The hest for the purpose is beech, although oak or 
wal n ut w ill  answer very well for some purposes ;  it m ust be 
8traight grained, as straight as you call possibly obtain it, 
tlnd thoroughly dry. The dowels are made in various sizes ; 
those most generally in use are Va in . ,  M in. , i iu. , and Ys in.  
in diameter, accord ing to requirements, a size very nearly 
� in. diameter (about that of an ordinary lead pencil) being 
very useful. You must purchase or make a dowel plate. 
They are sold with holes in them for m aking three or foul' 
different sizes, but it is not a very difficult mutter to make 
one out of a piece of irou k inch or so thiek by punching a 
hole in it, and enlarging it to the size you require. You will 
want a brRce and the necessary bits t o  cort'e�pond with the 
plate hole� ; now mark your wood out ; about 10 in. 01' 1 1  in .  
lengths are  the m ost handy to  work, and the widths should 
be rather more than the diameter you intend the dowel to be. 

Havin\l' Cllt out the lengths, plane them up squa1'e, then 
take off eack corner of the square with the plane,  so as to 
get thenl to correspond nearly w i th the h ol es. The best 
way to do this, w h ich is rather an awkward job, is the fol
lo win g :  Gilt a piece of pine t in. thick, 2Ys or 3 in. wide, 
an d about 2 in. longer than your dowel lengths ;  straighten 
one edge of it, and murk a ,14 in .  margin each side upon it ; 
from this cut inwardly on the bevel to a depth or � or t
in. This will give you a V-shaped groove. You may cut 
it out throughout its length, and put a screw 01' pin in one 

' end to form a stop ; but it  is better to leave Ys in. square at 
one end, and to cut the groove the remainder of lengtb.  
This  placed i n  the bench screw, and you will find you r length 
will lie in it  while you plane off the corners ; you can then 
reverse and proceed until all are completed. It is necessary 
to take a little more-about two or three shavings-off one 
C<lrner, it is immaterial wbich, than off the remainder. 

I shall explain the reason for this presen tly. Having 
done this, take the dowel plate. You will  notice that the 
holes on one side of it are larger around the apertures than 
the other ; rest i t  with this side upward, upon the bench over 
a hole ,  underneath the one you intend usiug, and drive the 
len gthS steadily through.  You m ust commence carefully, 
hold ing the length with the left hand near the bottorn, while 
YOll tap it gently w ith the hammer with the right until you 
get it fairly entered. Then go ou m ore firmly. When you 
have driven it through rather more than the thickness of 
th� benah, you wil l find it pet ter to hold the length from the 
ilndel'rteath side, as' tllis 'will prevent the plate; from jarring. 
The lengths should not go through without a moderate 

amount of dri ving force, aUlI on the other hand they must 
not requITe too much, or they will be likely to break without 
goinp: through. A little practice will familiarir.e you witli 
th i s ;  but it is  bett er at first to use your lengths a little 
shorter than I have previollsly recommended, and you will 
be le�s l ikely to break them. You must take care to keep 
them a� upright as possible, and hit them fairly on the top. 
When made, tht'y should, when looked a.t endways, or in 
'section anywhere, be circular in appearance, and fit the 
plate hole tightly with the exception of that portion where the 
additional amount was taken off the square C<lrner, wkich sltould 
now appear a trifle off. 

Before dowel iug anything, i t  is necessary that the various 
parts intended to be secured by this method should first be 
fitted exactly in the position they are to ulti mately remain 
in. Su ppose, for exam ple, we h ave the head of a desk, the 
top of a cabinet, or anything of a similar nature we w ish to 
dowel . It is first accurately fitted and placed in position. 
Now, take a marking awl and mark lightly-a small mark 
% i n .  long is suffieient-on the outside edge of the ca1'cass, one 
or two or as many points as you require dowels. You 
must, of conrse, be guided by the requirements of your 
work ; a distance of from 4 in.  to 6. in apart answers 
generally very well ; but use sufficient to make it quite secure. 
When marking these points on the carcass, mark the top to 
correspond at the same time, by simply d rawing the awl 
ttpward and marking it on its underneath Bide, taking care 
that it does not move 01' shift at all while marking. Then 
gauge on each , sett ing the gauge' so that it will mark in such 
a position that you can bore with �afety, not too ?lear the 
edge or where there is any likelihood of splitting anything. 
From the previous markings draw a line at right angles to 
�h e gauged mark unti l it meet8 it. This is done by run ning 
a square along it. The points where these two lines meet 

wil l  be th ose for the center of the dowel and its cor respond
ing h, }le. In some cases, you will easily be able to find ex
amples. We cau obtain the posi tion in this way : 

Take the piece of work to be doweled, and consider the 
most sui table place for them. Mark this, and bore a hole 
in it with a tine bradawl ; now, get a needle poiut, or 
a tack with the head knocked off, insert it in this hole, and 
give it a gentle tap; carefully pres� it home, and it will 
mark the requ ired spot. This method is m orc applicablp 
w here some part of the work acl,s as a support to the 
ot her, and you merely want a dowel or so to steady it ; like 
a piece o f carving or fretwork. Our points being n o w  all 
marked, bore the holps with a centerbit the size o f  dowEl 
you inteud Ilsing. Do not use them too 'large. If you are 
doweling into i in. or 1 in. stuff, use edgeways. A t in. or i 
in. is gum large 8lIough. If you have not one the 8am6 size, 

J titltifit !mtritau. 
use a smaller. You can then enlarge this with a quillbit, 
and remove the core prod uced by boring with a nosebit. Bore 
them perfectly upright. Tbe depth will vary, according to 
circumstauces, from I in. to 1 in.  In some cases, it is im
material how deep you bore ; in others, this must be care
fully attended to, because a h ole bored right through might 
disfigure your work. 

It is best to drive the  dowelsflrst into that part of the work 
where you can bore deepe8t. You must glue the lwle8 well 
wi th  good, hot glue. You will fiud a piece of iron wire very 
useful for this, and it can be used repeatedly, as the dried glue 
left on it after using will not adhere to the metallic surface. 
Now take your dowel length, and drive it into the hole, until 
it is home, and will go no further. You wi ll hotice while 
d ri ving in, that the glue and air will escape from that 
portion of the hole where the dowel, as previously descri hed, 
doe8 not quiteflt. If this were not so, the driving force ne
cessary would, in all probability, split the wood around. 
You must saw the lengths off now, leaving sufficient to fill 
the other holes yon have bored. If you can not judge the 
requisite length sufficiently accurate with your eye, measure 
it, and do not get them too long. After sawing off, , remove 
all the edges and round the top of the dowel with a rasp. It 
is best j nst to try that the holes are right, and the work in 
right position , by knocking it on tcmporarily. If  so, glue 
the lwlea and put the parts together, press them firmly down 
to each other, and get a close join. If  you h ave any diffi
culty in this, it is better to apply gentle pressure by using a 
hand screw o,r cramp to force them together than to 8trike them 
with a hammer or anything.-Building New8. 

The Wrinkling Strain oC Pillars. 

It is not often that pillars are made of thin plate iron ; but 
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haustive manner in Mr. Box's treatise. Thin platejron pil
lars are seldom used by the architect ; but the engineer re
sorts to them in the piers of bridges and other purposes, and 
he will find the addit ion of angle iron s tiffeuers increase the 
strength in a direct ratin.-Building News. 

New Rnles Cor the Shipment oC Explosive •• 
Commissioner J. W. Midgley has issued the following 

circular, under date of July 21, for the use of the railroads 
in the Southwestern Railroad Association ,  Iowa Trunk Line 
Association, and Colorado Traffic Association : 

Shipmen ts of Hercules powder, Atlas powder, giant pow
der, and other explosives of which nitro-glycerine forms 
the basis, when subject to the a uove associations, except 
California, will hpreafter be transported on the following 
conditions and at tbe following ciassification : 

1. That, at the cost of shippers, the bottom of the car con
taiuing the above mentioned explnsi ves m ust be covered to 
the depth of at least two inches with sawdu st, to absorb 
possible leakage. 

2. That the packages containing the explosives shall be 
so placed and loaded that the cartridges sball al ways lie on 
their sides and not on their ends. 

3. That the cars shall be so marked, on both sides and 
ends, that those who will have charge of them will not do 
anything ignorantly to incur danger. 

4. In less than car loads, this property will be recei ved 
(when made into cartridges only, and not in bulk under any 
circumstances) ou the following conditions : 

Packed in wooden cases, i n  cartridges , each case not ex
ceeding 100 pounds, nor less than 5 pounds of explosives, 
provided that such explosi ves are packed in dry sawdust, 
as follows : 

as the failure of pillars of this kind is anal ogous to that of Each cartridge shall be surrounded on all sides with d ry 
plate girders, - the studen t of construction may profitably con- sawdust, and all interstices between sucll cartridges and a sider the question of wrinkling strain. A plate iron pillar space of at least one inch between the outer side of such car
may fail in one of three ways : (1) by crushing, (2) by flexure, tridge and the inner side of the case shal l  be filled with 
and (3) by wrinkling, each of these modes being governed dry sawd ust. Each of these cases shall be plainly marked 
by laws peculiar to itself. It is seldom that a pillar fails by on at least three of its sides with the name of its contents crushing, as it  is generally made of a proportion in which and " Explosives-Dangerous, " so as to be readily seen by 
simple compression does not come into play. More gene- those who are to h andle it .  
rally a pillar yields by both bend ing and crusbing, but in 
plate iron pillars failure may take place first by wrinkl ing or 
corrugation. A pillar made of wrought iron plates of a size 
that would prevent failure by flexure ough t to have the 
plates of sufficient thickness to p revent wrinkli ng. Let us 
imagine a stanchion of [ section formed by plates. It is 
readily conceived that the unsupported edges would wrinkle. 
It is found by experi ment that the edges of such a section 
would fail by wrinkling unless the distance of the unAup-
ported edges is small . 

' 

Mr. T. Box, in his treatise on " Streng th of Materials," 
illustrates this st rain by an example of a rectangular pillar of  
thin wrought iron plates both ends flat, 8' 1 inches X 4 ' 1 inches 
external dimensions, with a thickness o f  0 '061 ,  and a length 
of 2t feet. By calculation, this pi llar would fail wilh 1 ,173 
tons, or 766 tons per square inch. But the absolute crushing 
weight of wrought iron in pillars is only 19 tons per square 
inch, or one-fortieth of the theoreticai breaking weight by 
flexure. Even this reduced stJ;ili n was not borne by the pil
lar, as it actually failed by wrinkling witll 7 '108 tons per 
square inch, or little more th an one·tb i rd of the crushing 
straiu ; the ratios of  the strain!' being, by wrinkling 1 '0, by 
crushing 2 '7, aud by flexure 108. The actnal breaking load 
in this case was only Th of the bending strength. By in
creasing the length of the pillar, flexure may become the 
principal source of weakness , i ts  resistance to that being so 
reduced until  it became less than the w rinkl ing straiu. It 
often happens in practice that a pi l lar gives way partly by 
flexure and partly by wrinkling-a. mixed resul t being ob
tained. Thus, iu studying the laws of wrinkling strain, the 
experi ments are made on short pillars, where flexure cannot 
come into play. 

Mr. Hodgkinson's experim.en ts may be expressed by the 
following rule for the compre ssive strain in  tons per square 
inch, with which the plate will wrinkle :  W = t' t + b x M, 
where W = the compressive strain in tons per square inch, 
t = the thickness of the plate  in inches, and b the 
breadth in inches of  a , plate supported at both 
edges, as in a square pillar ; M = the mUltipl e found 
from experiment, the mean value of which is 80 for rectan
gular pillars. In a pi llar of th is kind the plates w ould be 
joined at the corners by angle irons, then the breadth is 
measured between the edges of the angle pieces. Hodgkin
son 's exper iments have clearly demonstrated that the wrink
ling strain is independeut of tile length of plate.  Ex peri
en ce has also shown that in  long plate pillars the plate often 
fails near the end. As Mr. Box observes, the crush ing strain 
due to flexu re is a maxi mum at the center, and at the ends 
it is nil ; but the crushing strain of direct pressure is the 
same from end to end. 

5. In no case must the caps, fuse, or exploders used for 
exploding these powders be loaded in the same car w i th the 
explosives , and under no circumstances will the cars be re
ceived if  so loaded. 

6. Any and all nitrate or other explosive preparations not 
in accordance with such specifi cations (except ordiuuy 
black powder) will in no case be received for shi pme(lt. 

7. All loss or dam age to such property that may result 
from explosioR" 'Or from a disregard of any of the abo.ve 
condi tions hy Fhippers or by the agents of the l ines com
prised in the above ns sociations must be assumed by the 
shipper or owner. 

8. Und er the above conditions, the rates will be : In quan
tities less than car load s, act ual weigh.t, t wice first class ; in 
car loads, actual weight, minimum 20, 000 pounds pel' car, 
first class. No shi pment will be rated at less than 100 
pounds .  

The right  of any of the railroad compan ies comprised in 
the above associations to refuse to receive high explosiv&s 
for transportation under any circumstances is reservpd. 

This circular is a most important one, as heretofore high 
explosives were not men tioned in the tariffs of these associa
tions, being accepted by the different lines at special rates. 

. . . . .. 

Mexican Railroads. 

The Mexican Financier gives the following list from <lfll
cial sources of the railroads completed in Mexico up to the 
end of April : 

Tlascala Railroad . . . . . . . . . . . . . .  . .  
Orizaba·Ingenio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mitla . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 
San Andres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tlalmanalco . . . . . . _ . . . . . . . .  . . . . . . . . . . . . . . .  . 

Puebl" aud Matamoras Izucar , . . . . . . . . . . . . . . . . . . .  . .  
San Martin . ,  
rL'ehuacan-Esperallza . .. . . . .. .. .. .. .. .. .. .. . . . . .. . . . . . .. .. .. .. . . .. ..  .. 
Tehnantepec . . .. . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . 

Sinaloa and Dnrango . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . 
Vera Cruz�ede11in . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Hidalgo Railroad . .  " . . . . . _ . . . . . . . . . . . . . . . . . . . . .  . .  
Pnebla-San Marcos . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . 

Miles , 
2'M 
8'00 
8 75 
7 '00 
9 00 

19 '00 
23'00 
31 00 
81 '00 
86 00 
89 '00 
M ' OO 
57 '00 

Yucatan l ines . . . . . . . . . . . . .  . . . . . . . . . . .  68 ' 00 

Mexico-Tlalpntalpam . . . . . . . . . . . . . . . . . . . . . ' . . . . . 75 ' 00  

Sonora Railway. Gnaymas t o  No!):ales . . . . . . . . . . . . . .  234 ' 00  

Interocean ic. Mexico to  Cnantla and branches . . . . . . 183 '00 

Mexican National, Mexico to Acambaro . . . . . . . . . . .  178 ' 00  

Laredo southward , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2OS ' OO  
Branches . . . . . .  _ . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . S7 ' OO  

---478 '00 

Mexican Central, Mexico to Lagos . . _ . . . . . . . . . . . . 81 1 ' 00 

Paso del Norle to Chihuahua " . . . . . . . . . . .  " . . _ . . 802 'PO 
'l'amp'co to San Lui. Poto$ i . . . .  . . .  . . _ . . . . . . . . . "  62 ' 50 

---675'50 
Mexican Railway, Vera Cruz to Mexico . . . . . . . . . . . .  2G4 ' OO  
Puebla and Jalapa branches , . . . . . . . . . . . . . . .  . . . . . . . 69 ' 50  

--358 '50 

Total . . .  . • . . . . . . . . . . . . . . . . . . .. . . . .  . . , 2,379 . 25 

The best plan of strengthening plate iron against wrin
kli ng is by the addition of angle irons or ribs, which practi
cally reduce the breadth of plate. A center rib, for instance, 
red uces the width to half, and the wrinkling strain is de
creased 41 per cent. Indeed, t he object in all structures 
composed of thin plate i ron, like pillars and beams, is to re- The table foots 2,379)4 m iles, although t h e  Financier 
duce the practical breadth of the unsupported plat e by cellt!- gi ves the total completed road at 2,437 miles. The Mexican 
lar arrangements, by ribs, or otherwiRe, !'uch that the wrin- National, the Interoceanic, the Hildago, and the Yucatan 
kli ng strain shall be made equal to the crushing strain ,  or 19 1 lines are narro w gauge, the rest standard gauge. A n u mber 
tons per square inch. Those who wish to study the snbject of the sh orter lines given above are worked by horse po wer, 

of wrinkling stram will find it handled in a masterly and ex- , and some of them have been in existence a long time. 
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Byd.roklnone, a New Developer Cor Gelatine PlateB. 

BY EDWIN BANK •• 
Hydroquinone, or hydrokinone, or quinol-for it is known 

by all these names-partakes very much of  the nature of 
and is closely allied to pyrogallol. Like pyrogallol, it is a 
derivative of henzine. The solution of it is neutral to l it
mus paper. It has a powerful attrllction for oxygen, absorb· 
ing it w hen dissolved in water from the atmosphere, and 
more rapidly when rendered alkaline, though in nei ther case 
does it do so as rapidly as pyro ; hence its solution will keep 
better, and, when mixed with alkali, retain its developing 
power a longer time than pyro. The cbemical formula is 
also very similar. Pyrogall ol has C.H.(OH)., and quinol 
C.H,(O H). ; so that, it will be observed, while each contains 
six atoms of carbon and six atoms of hydrogen, wbich is 
the composit ion of benzine, pyrogaJlic coutains three atoms 
of oxygen and quinol on ly t wo. AnotbElr resemblance to 
pyro consi�ts in the fact that both exist in nature in certaiD 
vegetable production s ; pyro exists as gallic acid in gall
nuts and oak bal'k, and quinol as arbutive in the leaves of 
the arbutus, or herbeny, ann other Erica(}(!(lJ. 

Commercially, qui nol is made from anil ine and from car 
bol ic  acid, bot h also benzine derivatives. It is first obtained 

as quinone (C.H,O.) hy the oxidation of aniline. One part 
of an i l i ne  is d issolved in eight parts of sulphuric acid diluted 
wi th twice its bulk of water. After cooling, a saturated 
solution of two and a half parts '}f hichromate of potassium 
is added very gradually to avoid too great rise in tem pera
ture. At first a thick, pul py mass of aniline black is formed, 
the reaction heing the same as that which takes place in the 
aniline printing process. This shortly cbanges to a dirty 
brown solution .  It is then treated with  sulphurous acid in 
excess, wheu quinol or hydrokinolle is formed. This is ex
t racted from a sol ution by et her, a ll d  on evaporation crude 
quinol is left. Other methods are given , but sufficient has 
been said to give an idea of its nature. Its characteristics as a 
developer are of the most inl erest to photographers. 

Captain Abney, who, I believe, was the first in this coun
try to draw attention to its developing power, says that it is 
twice as powerful as pyro. It is very certain that it will 
bring out a fully developed picture with at least half the ex
posure necessary when pyro is  emploYEld. At fir3t sight this 
appears strange when it is observed how much more power
fully pyro absorbs oxygen ; but the explanation probably is 
in tlle fact that hydrokinone is more gradual in its action, 
and h as a more " selective " power than pyro. With a 
collodio-hromide fil m,  for instance, w hich is not so much 
protect ed from chemical act ion as a gelati ne one, pyrogallic 
acts witb sllcb energy, when mixed with an alkali, that. the 
whole film is reduced immediately, and no image, or only a 
fain t  ODe enveloped in fog, appears ; hence.; there must be 

A soluble bromide, w uich is usually used, has this effect, but, 
unfortunately, at the same time, partially undoes the work 
which the light has done, rendering it necessary to give 
10ngerexposuriO'.. But with hydrokinone no restrainer is 
necessary unless a great error in exposure has been made. 
It does its work rapidly and clean, in this resembling the 
ferrous oxalate ; it does not discolor during development so 
mnch as pyro, and consequently does not stain the film so 
much ,  while full printing vigor is very easi ly obtllined with
out having to resort to in tensification. The color and gene
ral appearance of the negative are more like the wet-plate 
procel's, since the shadows remain so clear and free from 
fog. It seems almost impossible to fog a plate with it. 

A collodio-bromide, or even a collodio-chloride, plate ex
posed in the camera w ill develop clean and rapidly without 
any restrainer. This property of developing a chloride h 
very surprising, and will prohably be very important. I 
have tried a collodion con taining all chloride, with no trace 
of iodide or bromide or of free silver, and in the camera it  
is nearly, i f  not quite, as rapid as a bromide when developed 
with hydrokinone and an alkal i ;  while I think it has tbe ad
vantage in roundness and vigor. One grain to the ounce is 
strong enough for most purposes. With some samples of 
hard gelatine it is advisable to use two ; but with most kinds 
and with collodion one grain is quite sufficient . I prefer 
using it w i th a saturated solution of washing soda as an 
alkali. Two or three drops of this to the ounce of solution 
of hydrokinone rapidly develops the image, and the addition 
of a fe w drops m ore to complete development- is all that is 
needed. A soluble bromide acts very powerfully as a re
tarder and restrainer. W ith a mere trace added, develop
ment is very much slower. 

Although its cost per ounce is greater than pyro, an ounce 
of it will go as far as two of pyro, so the difference is not so 
much as it appears. No doubt, if a demand sprang up for it 
the price would also be reduced considerably. Many of you, 
I dare say, can remember the ti me when pyro was seven 
sh i llings and sixpence per OUllce, and hypo two shillinj:ts per 
pound ; but grea ter consumption, and consequent demand 
for them, soon brought these pl"ices down. The same will 
dO:.Ibtless take place when the value of hydrokinone becomes 
recognized . 

I must not omit to mention, before concluding, another 
use ful property of this developer-that is, its suitabil i ty for 
dt'vel opi ng on paper either a bromide or a chloride film, 
whether i t  he produced by an emulsion, or by the older 
method of first bl'U�hing over the paper the haloid, and 
afte l'ward the silver. The clearness with which it works 
renders It very sui table fOI' this p�rpose, and for enlargement 
or print ing enables pictures to be obtained with very sbort 
exposures. 

$ citutifie �tutficall. 
Steel I n  ItB Relation t o  Modern GunB. 

At a reCElnt meeting of a number of artillery and naval 
officers at Kal'lsborg, Sweden, Captain John Bratt, of the 
Swedish artillery, read a paper on " The Steel Industry and 
its Relation to the Manufacture of Modern Guns. " The 
author has for many years been the government inspector of 
Swedish gun factories, and has paid many visits to the gun 
factories of Russia, Germany, and France. In his paper, 
having given an account of the importanee of iron in mod
ern civ i lization, the autbor stated that there was no other 
raw material which had been subjected to such a successful 
p rocess of refining. 

It was in its most important and interest ing form, viz. , 
steel, that he intended to deal with it on this occasion. 

Captain Bratt proceeded to show, by drawings and dia
grams, the metallurgical processes and methods of refin ing in 
use at the present moment. HaviDg referred to tlle various 
kinds of steel and their manufacture, the author urged tlle 
necessity of subjecting all cast steel, of whatever kind, to a 
mechanical process of treatment by which tbe cavities which 
are caused by the gases con tained in every &teel bath are 
entirely rcmoved. The steel, he said, should be perfectly 
close and homogeneous in order to be suitable for manufac
ture. 

The means of obtaining this indispensable quality was 
the steam hammer. The largest at pre,.ent in use were those 
at LEl Creusot, Essen,  and Perm (Russia) . The latter rested 
on the largest block of cast iron in the world. It had a 
cubic contents of 83 cubic meters, and contaiDed 700 tons 
of pig-i ron. Tbe difficulties, the cost, and, in some instances, 
the daDger of forgiDg great blocks o f  steel made it  a matter 
of moment to discover some method whereby the gases in 
the bath might he removed and a homogeneous steel pro
duced. 

Such a m ethod was discovered in 1870, and h ad been per
fected at Terre-Noire, and consisted chiefly in adding a flux 
of silicon in the Martin furnace immediately hefore the steel 
is tap ped. The author showed so me samples of steel made 
at Bofors, in Sweden, by that method. One was taken 
from tile heartll immediately before, and the other just 
after, the sil icon was added. The former had a surface 
�imilar to a fracture, and was covered witb blisters, whereas 
that of the latter was perfectly smooth. The Bofors Iron
works were the first Swedish works which had procured 
the Terra-Noire patent, and thus the first pl"Oducers of this 
kind of steel in Sweden ; and the method had a special in
terest to those assembled by the fact that guns of Bofors 
steel had been manufactured with the most satiE factory re
sult, w hich led him to believe that Sweden would very soon 
make her own guns. 

The authol' next gave an account of Krupp's manufacture 
. . 

ployed 72 men ; in 1882 their number was 16,000, while 
some years ago they had in five months turned out no less 
than 1,400 pieces of artillery. In twenty-four hours the 
works could roll sufficil.!nt rails for a Swedish mile of railway 
(six English miles). Captain Bratt t ben referred to his per 
sonal study of the Krupp method. He had been present 
at the casting of guns at the foundry which had been es· 
tabl ished by Messrs. Krupp near St. Petersburg. He stated 
that the ingots for some of the largest guns n umbered up 
to 500. 

He then described the heating of the metal for forging, 
and the difficu l ties attending this operation, the forging 
under tbe steam hammer, whereby the cast metal is com
pressed to under four times its original size, and,  finally, 
how the gun , after being bored and turned, is  made red
hot and hardened in oil. The author next gave an account 
of the experiments which had d uring the last few years 
been made in Sweden, to solve tbe question of producing 
first-class guns of close cast steel by the Terre -Noire 
method. 

The trials made bcluded the bursting of a �lDooth-bore 4-
lb. muzzle loading gun. It had shown a very high degree of 
resistance, and had, in fact, only been burst by loading it right 
up to the muzzle. No less than 1 ,041 shots h ad been tired from 
a 12-centimeter rifled breech-loader, which was at last burst 
uuder the excessive pressure in the chamber of 5,500 atmo
spheres, while the normal one was from 2,000 to 2 ,100. The 
last experiment was the firiDg of tbree 8-centimeter j:tuns of 
the new model gun of the Swedish artillery. Each of these 
guns h ad, without suffering in the least degree, fired 2,000 
shots, with normal cilal'ges. 

Two of them were then, after 152 and 154 attempts had 
been made, burst, under a pressure in the chamber of 5,000 
atmospheres, the normal one being 1 , 800. The t hirri guu 
could Dot be bmst , hut only cracked in the breech. All 
these gUDS had heen cast at Bofors, and were finished at the 
gun factory at Finspong. In conclusion, Captain Bratt 
stilted that lately a competi tion had spru ng up between 
these two worKs, which had before worked in concord. 
This was caused by the fact tbat the problem whether first
rat.e steel guns could he made in Sweden had beeu Iwlved, 
and that these two works desired in future to be independ
ent of each other in gun making. At Bofors there was 
now erectiDg the plant required for finish i::Ig guns, and at 
Fmspong a steel foundry. Both had received orders from 
the government, and he trusted that at no distant date they 
would receive them also from foreign governments. 

. .  " , . 
PHYSICIANS say that ginger ale is a poor substitute for 

wat er, because the capsicum it contains irritates the lining 
of the stomach and produces dangerous iDflammation. 

The Pollution oC Stream •• 
Possibly tbe matter will, some time, attain importance 

enough to question the present assumption of municipal and 
other corpori\tions of the right to use any flowing stream as 
an open air sewer. In Hartford, Conn. , this aspect of the 
question has assumed a serious character. A stream called 
Park River, an afiluent of the Connecticut River, recei ves 
the principal portion of the sewage of the city of New 
Britain ,  tile sewage of not less than ten manufactories with
in the limits of Hartford , and then courses the' bOllndarie� 
of the Bushnell Park, on which stands the Capitol, receiv
ing in its course around the park the emptyings of several 
of the principal sewers of the city. The result i� an open 
sewer of tile vileRt description in the heart of the city. In 
the Jigllt of the common law and of recent decisions on tlJis 
subject, it is pOHRible that a suit by any individual citizen 
might. not lie Ilgainst tbe city as a corporation for permitting 
the befoulment of  the stream to the annoyance of passengers 
on the streets and visitors to tile park. 

A case was recently tried in  the Snpreme Court of New 
York, in w hicll the plainti� sued tile city of Rochester for 
damage to him by reason of sewnge poured into a strellm 
that flowed through his laud,  the water being used for his 
cattle. The court j:tave him a verdict for damages. The 
judge decid ed that the plai ntiff has a right to say that no
body shall i n c rease the natural flow, nor can he be com
pel led to take any more drainage than flows by reason of 
the natural shape of t.he land, nor can the people ahove him 
turn anything into the stream which would not naturally 
flow there if left to its ordinary course. They cannot in
crease the area drained, the amount of the drainage, 0 1' send 
down into the stream any waters or things that would not 
naturally flow there. 

The Sanitary Engineer, in summing up the com mon law 
on this subject, makes these points  from authorities : 

e ' Tbe fact that the water of a stream has heen polluted i n  
a similar way for more than twenty years, does n o t  con fe/ 
a prescriptive right to contiDue it, particul arly when the 
nuisance resul ts from the increase of tlle pol lution. ThEl 
fact that a tOWD has legislative authority to dispose of i t s  
sewage does not give i t  the right. to discharge that sewage 
into a stream adapted for domestic use. 

e , The fact that a person owning property on the banks of 
a stream, and thereby owning an intere�t in the water, does 
not use the water for domestic purposes and has no desire 
to  so use it, does not prevent him from bringing au action 
to protect himself against the acquirement by others of a 
prescriptive right to pollute the stream, and t hereby depriv
ing him of h is  right to receive the water unimpaired either 
in qua.l i ty or quantity. The Engl ish precedents forbiddi ng 
the contamination of streams by sewage, Ilr� very numer�u�, 

the health of a large city requires the removal of its sewage, 
and that t.h is cannot be done exce pt at great expem.e with
out discharging it into a stream, does not justi fy such dis
charge ; f  there are even but a very fe w persons to be 
affected by the nuisance thus created . The city m ust either 
buy the rights of these few persons or compensate them for 
their violation. "  

.. � . . . 
Artesian Wells In AIg�rla. 

In the south of tbe province of Constantine, Algeria, . tbe 
boring of artesian wells, begun in 1856, was cont inued with 
renewed activity, after the intElrruption occasioned by the 
Frauco-Prussian war, under the direction of M. Jus. At 
the end of 1879 the long l ine of wells following the Wady 
Rir, hetween Biskra and Tugurt, included 434 sunk by the 
Arabs, and yielding 64 000 liters a minute, an d 68 bored by 
the French, yielding 113,000 liters. In the same decade, 
the number of palm trees in the oases had increased from 
359,000 to 517, 000 ; of fruit trees, from 40,000 to 90,000 ; of i n
habitants, from 6,672 to 12,827. During the first half of 1880 
twelve new wells were bored, yielding 22, 000 liters, and, nt 
the end of 1881, the total supply of water from these under
ground sources was 209,000 liters a m inute. -Hev. Geogr. 

.. .  1 ' " 
A DUBbel or Coal. 

In conseqnence of the practice of peddlers of coal in Bos
ton of sel ling by means of short measure, gettiug retail price 
for three pecks of coal for a nominal bushel,. a law has been 
passed speci fying that in the sale by measure of coal in 
quantities less than five hundred pounds, the baskets or 
measures used s hall be of a cylindrical form, of the fol low
ing di mensions : nineteen inches in diameter in every part, 
and nine inches in depth, measured from the highest part of 
the bottom, each of which shall be deemed to be of the ca
pacity of one hushel ; or nineteen inches in diameter in every 
part. lind four inches and one-half in depth, measured from 
tbe h ighest part of the bottom, each of which shall be 
deemed to be of th'l capacity of one-half  bushel. Such 
measures, i n  selling, shall be filled leve l full , and shall be 
@ealed by a sealer of the city or town iD  which the person 
using the same usual ly resides or does business. 

.. . . . . 
A rtUletal Filteri n g  Stone. 

K. Steinman, in Tiefenfurt bei Gorlitz, proposes filtering 
plates from the following mixture : 

Clay . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 parts or 10 or 15 
Levil:ated chalk . . . . . . . . . . . . . . . . . . . _ . . . . . . 1 l' 1 
Glass sand ,  coarse . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 

line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  2 �  6G 
Ground dint . . . . . . . . .  . .  . . .  . . . . . . . . . . .  . . . .  . .  80 5 

The ingredients are mixed thoroughly in water, moulded. 
and hard burnt.-Dingler" Journal. 
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gers, and to enable the operator to IP'IISP the handle I ;gu!I!i"".1I!1I! "'Ud » ... . hw .. "'l ENGINEERING INVENTIONS. 

An improved steam motor boiler, in wbich 
steam Is generated hy employing a large proportionate 
heating surface, has been parented by Mr. Josef 
Schreiber, of Vienna, Austria. A series of tubes de
pend from tbe bottom of the hailer into the furnace. 
and wlthln these are suspended smaller circulating

· 
tubes. The object of the series of tubes Is to produce 
superheated dry steam. 

An improvement relating to refrigerator 
cars has been patented by Mr. Charles P. Jackson, of 
Chicago, Ill. Jrn Ice chamber extends the whole length 
of the car. An inside partition extends all around the 
car, which serves to prevent the passage of the hot air 
from without and the cold air from within. The ice 
rests upon supports at the top of tbe car. These sup· 
ports may be raised or lowered to admi t of a greater or 
less quantity of Ice for lowering or increasing tempera
ture. Pans are provided for receivillg the drip from the 
meltin/!: Ice. 

An improved traction engine, which is 
Claimed to be l ighter and to have its weight and strain 
more equally distributed upon the sl1pporting wheels 
than any previously constructed, has been patented hy 
Mr. L. E. Bandelier, of New Haven, Ind .  In this ma.
chine all four of the wheels are made to act as drivers, 
and any one of them may be driven by itself indepen
dently of the others, to facilitate turning. Tbe invention 
relates also to improved construction of the wheels, which 
are provided wlth radial spokes, and with ohlique Bnd 
angular thrust braces, which it is claimed greatly in
crease their strengtb. 

An improvement relating to balanced slide 
valves for admitting steam to the cylinder of steam en
gines, has heen patented by Mr. James B. Allfree, of 
Cumberland , Md . The object of the invention is to pre· 
vent the tllUmp consequent upon the SUdden shutting 0:11 

of the steam . 'l'he improved valve is provided with two 
valve seats placed parallel with one another, and 
having two other valves arranged to reciprocate thereon 
aud held together by clamps at the ends, which fix the 
limit of separation. Springs are provided which retain 
the valves in proper relation to one another, to permit 
,heir approach to each other when unduly pressed. 

An i ngl'nious device for open ing up snow 
hanks to permit the passage of trains has been patented 
by Mr. G. A. Gunther, of New Utrecht, N. Y. The la
motive Is 

·
provided with a Ion!/, tube, one end of which 

terminates within the caboose, while the other projects 
In front of the locomotive. 'l'he locomotive is  likewise 
furnished with a snow plow , and when this is insufilci_ 
ent for clearing away the snow a torpedo is  inserted in 
the tube, w blch Is exploded hy coming In contact with 
an anvil at the end of the tube, thereby scattering and 
loosening the drift for the more ready entrance of the 
plow. The. same inventor has also obtained a patent for 
another powerful device for clearing away snow on a 
railroad track. The invention consists in a cannon for 
loosening the snow, which caunon Is preferahly pro
vided with side apertures or tuhular arms which 
serve to loosen up tbe I'IlOW in front of the plow for 
facilitating the action of tbe latter. The same Inventor 
has also obtained a patent for s till another form of de_ 

vice lor exploding torpedoes In snowbauks. Upon a 
car suitably arranged for the purpose, Is raised a tower 
having a shaft projecting horizontally from fts toP. 
The torpedo .l!! nm ou t on this shaft to Its extremity, 
and then dropped iuto the snow bank, where it Is ex· 
ploded by jerking the rope which regulated the descent 
of �be torpedo into tbe snow hank. The car Is likewise 
provided with a plow for clearing the track when the 
snow has been loost'ued by the explosion. 

• • •  
IIEClIANICAL INVENTIONS. 

A very simple and inexpensive band pre�s 
has been patented by Mr. Thomas L. Vought, of Made
lia, MInn . The especial object of the improved press 
is to facilitate the compression of com stalks, straw, 
hay, aud other combustible substances into bundles for 
fuel. 

Mr. John J. Myers, of Baltimore, Md. , bas 
obtained a patent for an improved dry gas meter, In 
whicb the stop;Plates are 10 constructed tbat it is impos_ 
�ible to pass a wire down the inlet passage and tamper 
with the works. With this meter persons with dis
honest intent are prevented from disturhing the 110w 
of gIIS, or Its registry. 

A very simple meat chopper, an improve
mant upon a patent granted to S8me inventor July 4, 
1882, has been patented by Mr. Adam Metz, of BurJ inlC
ton, Iowa. The i mprovement consists in suspending 
from tbe rocking lever a series of segmental knives, by 
which mean� the meat is more quickly chopped, and at 
the same time more effective work Is claimed to be ac
complished than with most other meat choppers. 

Mr. George W. Con verse, of Spokane Falls. 
Washington Ter., has ohtained a patent for an im prove:. 
ment in turbine water wheels of tbat class in which the 
water descends In an annulus through chutes which 
cause it to project ob liquely agllinst the sides of the 
bucket, on which it acts both by its impact and its 
weight, escaping from the bottom of the wheel in an 
anllular stream . 

An im proved mill in which the grain or 
other sub.tan·ces are crushed between rollers has been 
patented by Mr. James B. Al lfree, of Cumberland , Md. 
This machine is'provlded with two permanent rollers and 
with two revolving rollers, which are provldell with 
springs, so that when any hard substance is  encounter
ed, the rollers wi ll yield and save the mill from break. 
age. 

A very simple wasbing machine has reo 
cently been patented which cODsiHS in a box having a 
seml-cyUndrical battened bottom, and a dasher provid
ed with projecting teeth which Is so mounted on the 
box of the mllllhine that either a pounding motion or a 
latera l to and fro rubbing motion Is brongbt to bear ou 
the clothes. 'I.'he inventor is Mr. L. N. Myers, of Mid. 
dleburg. Pa. 

An improved sewing mach ine shuttle has 
heen patented hy Elizabeth Chavers, of Sid don, Mich., 
which consists in a ah llttle contalninl( a spool of thread 
or .Uk, whlch .pool Is mounted on a spindle in !the 

shuttle, the thread passing through an aperture in the 
shuttle through a U-shaped slot ill a blade pi voted on 
the sbut tle, and then through the opening in tbe �ewing 
plate of the machine. 

, Mr. Samuel N. Silver, of Auburn ,  Maine, 
bas recently patented a very simple spring motor in
tended for propelling sewing machines, bicycles, and 
like purposes wbere small power is requ ired. By the 

use of a spring connected to the driving shaft, and the 
adaptation of clutches, tbe inventor has produced a 
very simple motor Rnd one for which he claim. con
siderahle merit . 

Mr. Edgar T. Gordon, of New York city, is 
the patentee of an improved metbod at manufacturing 
turning lathes for light work. Tbis consists in prepar

ing the wearing portions of steel or iron, and completing 
tbe structure by castinjt the metal In and around these 
parts. This avoids all labor of tapping, drilling, keying, 
etc., and enables a very good machine to he made at 

little cost. 
A simple but practical device to prevent 

doors from rattling has been patented by Mr. John 
Milton, of Hamilton , Va. This Improvement Is design
ed to be attached to the ordinary latch of a door, and 
consists in an accessory latch operated by the knob and 
simultaneously with the ordinary latch, and so connect
$d with it that when the door Is closed this latch will 
press against the keeper, and thus close the door1irmJy 
and prevent l'!'-tt1 lng by the wind. 

Mr. James Hobson, of Bury, near Man· 
chester, England, has ohtained a patent for an improved 
pile wire motion for looms used for weaving carpets. 
velvets, plush, etc. A stationary track is provided upon 
which sUdes the carriage for inselting tbe pile wires 
into the fabric, and this is further provided with an os
cillating switch pivoted to the outer end of the track in 
such manner that it shall be capable of movement t o  
and from the carriage track to receive and properly 
transfer a newly withdrawn pile wife for re-entrance 
into the fahric. 

Mr. Geo. W. Wilson, of Lanesborough, 
Minn . .  is the patentee of a very simple separator and 
purifier for grain, meal, etc. Tbis machine is provided 
with a numb�r of sieves which are set In a frame, and 
shaken by Ihe rocker tbat is mounted upon a rotary 
shaft, tha gmin being delivere.d on to these sieves 
througb a spout. In the �pace above these sieves is ar
ran/!:ed a suction blower for carrying away the dust and 

cha:l! trom the grain. Suitable slides are arranged for 
regulating the power of the hlast, anll the sieves are so 
arranged that they may be changed accordiug to whether 
grain, fine middlings, or meal is to be purified. 

An improved machine for cutting out 
and stamping crackers from sheets of dough has 1'('_ 
cently heen patented. Tbe dough is pressed out into a 
sheet by rollers, and Is then delivered upon an endless 
apron wbich carries it  beneath the stamps, and cutters. 
By pressing the dough before stamping the crackers 
are rendered of a more uniform diameter and appear· 
auce. The hed plate, which Is located underneath the 
cutters to resist the pre;sure from the ·latter, is support
.ed by robber blocks upon a secondary plate, which is 
adjustable upon fonr screws, 80 that it may be regula. 

lated according to the thickness of the dough. The in· 
ventors are Messrs. D. H. Coroel l , of Brooklyn, N. Y., 
and August Scbincke, of New York city. 

Among the recent inventions in treating 
ores, of which Mr. W. H. Howland , of . San Francisco, 
Cal. ,  has patented many. is a new machine for grindin/{ 
and pulverizing ores. 'rhe ore ts deposited in the pres
ent mach ine at the center, and when the driver Is rotat
ed the ore is thrown ant by centrifugal force, and by 
rotating arms. In this way the fragments of ore are 
ground.against one another and against the serrated sur· 

face ·of the internal wall of the mill, and become pulver· 
ized. Water ls suPP e o tbe mlll for wash ing and sepa. 
rating the are. In:case tbe mechanical action Is not suf
cient for pul verizing tbe are, steam is used for heatin/{ 
tbe water, which facilitates the grinding. 

An improved instrument for measuring 
distances, called a geodometer, has heen recently patent· 
ed by Mr. Samuel Dewell, of River Sioux, Ind. A large 
wheel is journaled between two shafts and an odometer 
with d ials and pointers is placed on the axle to record 
each revolution of the wbeel, the rim of which is marked 
0:11 Into twenty·five equal parts, each division represent
ing one link of a surveyor's chain. One of the several 
spoke s  in the wheel is painted a di:llereut color from the 
rest. so tbat every revol ution cit the wheel is observed, 
and the distance traveled recorded. A novel arrange· 
ment is attached for calculating the distance across 
streams, etc., where the machine cannot he propelled . 
With the geodometer an .inexperienced person can take 
measurements, and determine numbers of acres with· 
out much calculation, the distance traveled being anto
matlcally recorded by tbe odometer. 

• • • • • 
AGRICULTURAL INVENTIONS. 

A machine which combines the whole ope
ration of harvesting and husking com has been patent
ed hy Mr. William H. Secor, of Farragut, Iowa. This 
machine is designed to be driven over the row of com, 
and the ears are stripped from the stalks as the machine 
passes along, by radial wings, which:are connected w i th 
a rotating sbaft. The ears are then carried by an end
less apron to the rollers located in tbe back part of the 
machine, which rollers strip the husk from otr the ear 
and deposit the latter· in a receiver. 

All improved draught equalizer bae been 
patented by lIlr. Elmer E. Stevenson, of Quincy, Minn. 
This is adapted especially to be applied to harvesting 
machines, and cons ists In a bar �ecured transversely to 
the tongue of the macbine and having two osc illatory 
metel triom/!:Ies at the ends pivoted to the bar. A chain 
passes al'Ound a pulley connecting the triaugle draught 
attacbment in such a way that the draught Is equalized, 
so tbat a less powerful anima l  does only the work 
relative to his strength. 

.. . . . .. 
IIrSCELLADOUS INVENTIONS. 

Mr. Frnnk A.. Buell , of Brooklyn, N. Y. , 
has patent.ed an improved saw handle. The object of 
the invention being to avoid any cramping of the fin. 

more ftrmly than Is possible with th� Ordinary hand saw , 
JIt[;l'w.t-"[;I'P iIt � -""' P¥ .. iIt • 

handle. 

Mr. Charles H. Niggeman; of Lexington, 
Tk8

.
0llmgefor IR86f'Utm under tkiB liead iB One Dollar 

Mich ., is  the patentee of an Improved stud button, in 
a /,nefOl' eac1t iR86f'tion : about eigltt wordB to a line. 

which two heads are connected together by a cylindrl- Advel'tiBMnentB must be "ecelved at pulJlication ojftc, 

cal shank wi thin which is a spiral spring. One of the as ea,ly aB Tltursday 'nm'1&I1I(I to "'fllH'ar in neIl:t iBsue. 
heads is detached from the shank to admit the latter 
being attached to the �hirt, and then so firmly secured Graining and imitating woods. finely, rapid ly, and 
again as to render it impossible to become detached . easily. Stamp for catalogue. iT. J. CIIllow, Cleveland, O. 

For forming dove·tailed mortises in the 
front of drawers, and like purposes, the Eagle Lock 
Company, of Terryville, Conn., have by assignment 

from Mr. W. D. Bradt, of Jockson, Mich ., just had a 
patent granted to tbem for an improved router bit. By 
tbis implement locks are made to fit in cupboard and 

other doors witbout screws, as well as bureau drawers 
wi thout screws. 

Mr. P. J. Leonard de Rache, of New York 
city, is the patentee of an Improved ftreproof ceiling. 
Tbe ceiling is composed of tiles supported from the 
joists by hangers, and having facing tiles placed against 
tbe si<les of the joists , and top tiles placed between the 
upper parts of the joist�. The top tiles and the tope of 
the joists are covered by a layer of cement, rendering 
the ceiliu/!: secure against . fire. 

Hellos, Blue Process, Paper; the best made; war
ranted. Sold at aU stationers, or Kedel /I; Esser, New 
York. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
/I; O'Brten, �l'f'rs, 23d St., above Race, Phil&.. Pa. , 

Peck's Patent Drop Press. See Wlv. page 76. 
Curtis Pressure Regulator and Steam Trap. See p.78. 

HUlstone DreBBlng Diamonds. Simple, effective, and 
durable. J. DlcldnBon, 84 Nassau street. l!ew York. 

tlteam Hammers. Improved Hydraulic Jacks. and Tube 
Expanders. R. Dudgeon, :U Columbia St., New York. 

50,000 Emerson's Hand Book of Saws. New Edition. 
Free. A ddress Emerson. Smith /I; Co .. Beaver Falls. Pa. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutoh E'llileys, Cut-oll' Coupling. see Frtsble's ad. p .  78. 
Gould & Eberhardt's Machinists' Tools. See adv. ,p. 77. 

Barrel, Keg, Hogshead, Stave Mach'y. See ad., p. 78. 

For Mill Mach'y & MUI Furnishing, see illus. adv. p.76. 

An improved manner of balancing two 
wheeled vehicles has been paten ted h y  Messl'll . John W. 
Coo and Dani el Merritt, of Brooklyn :  N. Y. The body 
is hinged at its forward end to the crossbar of the 
shafts, and connected at itA rear ends wj.th springs 
which rest upon adjustable supports aUached to the 

shafts In the· rear of the crossbar, . so that by simply 
turning the set screws of the crossbar tbe cart body Hand and Power Bolt Cutters, Screw Plates, Taps In 
will he raised or lowered at the rear, to balance the cart great varlety. The Pratt /I; Whitney Co., Hartford, Ct. 

properly for persons of differen t wei/!:hts or horses of 
di:llerent size. 

An improved sash holder, for holding and 
locking a sash In any desired position, is the su bject of 

a patent granted to Mr. WUliam ' Conner, of M i ssouri 

Valley, Iowa. Within the window casing is p laced a 

wedge-shaped piece to which Is attached a link move

ment. A handle is placed inside the room connectin/!: 

with the link attachment. By operating this handle 

tbe wedge is brought more or less forcibly against the 
edge of the sash, holdlng the window partially open or 
closed lIB desired. 

M ineral Lands Prospected, Artesian Wells Bored , by 
Pa . Diamond Drill Co. Box 423. E'ottsvlllo, Pa. l:Iee p. 7'I. 

For best low price Planer and Matcner. and latest 
improved Sash, Door, and Bllu:1 Macblnery, Send for 
oatalOj(Ue to Rowley & Hermance, Williamsport, Pa . 

The Porter-Allen High Speed Steam Engine. South. 
work Foundry /I; Mach. Co • •  480 Washington Ave.,Phil.Pa. 

Llghtuing Screw Plates, Labol-saving Tools, p. 78. 
Hollar's Safe and Lock Co.,  York, Pa. ,  manufacturers 

of Improved Fire and Burglar-proof Safes,  Bank and 
Safe Deposit Vaults and Locks. See adv. p. 61. 

25" Lathes of the best design. Calvin Carr's Cornice 
Machinery. G. A. Ohl /I; Co •• East Newark, N. J. 
Drop Forgings. BlIlings & Spencer 00. See adv. , p. 45. 

The Ide Automatic Engine, A. L. Ide, Sprlngfield, m. 

An improved device for holding a door 
open against the wall of a room , and which serves 
likewise as a bu:l!er. has been patented by Messrs. G. 
G. Matthews and Rudolph Matthews, of Wichita, Kan. 
A beveled catch is attached to the lower edge of the 
door and a spring catch is fastened to the base board of 
the room, so that when the door is swung open the Brush Electric Arc Lights and Storage Batteries. 

catch on the door hooks into tbe spring catch on the 
Twenty thousand Arc Lights already SOld. Our largest 

base board, holding tbe door ajar against the wall. 
macblne gi'les 65 Arc Llgbts with 35 horse power. Our 
StOrage Battery Is the only practical one 10 the market. 

A machine for cleaning small fruit, such as Bmsh lIllectrlc Co., Cleveland, o� 

currents, huckleberries, etc.,  has recently heen patented Engines, 10 to 50 borse power, complete, with govern· 
by Mr. J. F. Hudson. of Brooklyn, N. Y. Tbe frolt is or, "450 to •• Satl8faetlou guaranteed. M ore than 
deposi ted In a receiver whence it passes Into a cyllndri- eight hundred In use. For clrenIar address Heald /l;  

cal screen composed of longitudinal wires and furnish. ,1Il0rriS (Drawer l2:l'), BaIdwlnsvlllc, N. Y. 
ed with a hrush which rotates concentrically within the ' Best Squaring Shears, Tinllers', and Oanners' '1.'001. 

screen. In thla way the stems, dust, and other refuse at Niagara Stamping and Tool Company. BulIklo, N. Y. 
pass through the wires and f�ll into a receiver below, Lathes 14 in. swing, with and without back gears and 
while the berries are carried down and delivered Into a screw. J. Blrkenhead, Mansfield, Mass. 

box underneath the machine. The Best.-The Dueber Watch Case. 

Mr. Alex. G. Points, of Staunton, Va. , is If an invention has not heen patented In the UDlted 
the patentee of an improved dinner pail for the use of States for more than one year, It may still be patented In 

workmen and excursionists. The casin g  is cylindrical Canada. Cost for Canadian patent, t40. Various other 
and provided with a series of circul ar pans placed one foreign patents may also be obtalued. For Instructions 

above the other withlu the outer case, 
·
they being de-

address Munn & Co., SOIENTIFIO AMERIOAN Patent 

sigIied for meats, eggs, or other foods. The opening Ageucy, 261 Broadway. New Vork. 

at the top of the cylinder. is closed by a tea keltle. A Farley's Directories of the Metal Workers, Hardware 

receptacle)s formed at the end for carrying knives, 
'frade. and Mines of the United States. PrIce IS.OO 

forks, ete. Provision Is made for carrying a tin cup on 
each. Farley, Paul /I; Bilker, 500 Market Street, Phlla. 

the tea kettle. The pai l seems to be very compact and Guild & Garrison's Steam Pump Works, Brooklyn, 

well lllTanged for the purpose for which it is Intended . N. Y. Steam Pumplug Machinery of every desorlp.. 

Mr. Michael Hannan, of New York ci ty, 
tlon. 8end for catalogue. 

has obtained a patentfor an improved snow melting ap- Nickel Plating.--Sole manufacturers cast nickel an

paratus intended to facilitate the removal of snow from 
odes, pure nlokel salts, polishing compOSitions. etc. Com-
plete outfit tor plating, eto. Hanson & Van Winkle, 

streets. Tbis consists In a tank open at tbe top, so that Newark, N. J., and 92 aud 94 Liberty St., New York. 
the snow may be readily shoveled into It. A cylindrical 
furnace is placed within the tank. The snow as it falls 

Lists 29, 80 & 81, describing 4,000 new and 2d·hand Ma

upon the heated wall over the furnace l1ues is immedia. ohines, ready for distribution. State just what machines 
wanted. Forsaltb /I; ('0., Manchester, N. H., /l; N. Y. city. 

tely melted, and the water fiowing into a reservoir may 
he used for clearing away any remaining snow upon 

For Power & Economv, Alcott's Turhine, Mt.Holly, N. J. 

tbe street, and In the gutter. "Abbe" Bolt Forging Machines and " Palmer" Power 

An improvement in blackboards used in Hammers a speclalty. Forsaith /l; Co., Mancbester.N.H. 

schools for displaying exampies in mathematics and Railway and Machine Shop Equipment. 

similar purposes has heen patented by Mr. Otis M. Send for Monthly Machinery List 

Mi tchell, of Marathon, N. Y. It is so constructed that 
to the George Place Machluery Company, 

an example or copy may be exhibited in connection 
121 Chambers and lOS Reade Streets, New York. 

with the board, and al. the same time the latter may be " How to. Keep Boilers Clean." Book sent free by 

nsed as  a desk, arrangement being made for swinging i t  
James F .  Hotchkiss, 84 Jobn St • •  New York. 

from the wall,  and lowering the npper portion to form Wanted.-Patented articles or machinery to make 

a tabl� or desk. A couvenient table or desk for making and lutroduce. Gaynor & Fitzgerald, New Haveu.  Conn. 

drawings, etc., is thns improvised , wben thl> artlcle 'is Water purified for all purposes, from household sup-
not required for a blackboard . pile. to those of larllest cities, by tbe Improved filters 

Messrs. Silas B. Hazen and G. L. Van Gor- manufactured by the Newark Filtering Co., m Coni

der, of Winamac, Ind ., have obtained a patent for a
merce St . . Newark, N. J. 

very. s i mple device for holdin/!: a door open or in any I..atest Improved Diamond Drills. Send for circular 

position desired. This device is not permanently at-
to M. C. BullOCk Mfg. Co., 80 to B8 Market St., ChlC84!o, 1lI.  

tached to the door or wall, but consists in a wedge. Ice Making Machines and MachineS for Cooling 

shaped strip of metal , or a spring wire frame may he Brewertes, etc. 1'lctet Artificial Ice Co. (Limited). 142 
used with like good resu lls . When in use the metal Greenwicb Street. P. O. Box 1DlS, New York city. 

strip or w!re frame Is laid upon the fioor, and the door Presses & Dies. Ferracute Mach. Co" Bridgeton . .  N. J. 
is swun/!: over it and a latch prevents the. door closing Machinery for Light Manufactnri ng, on hand and 
agaln , and the wedge .shape of the check prevents the buUt to order. E. E. Gal'vln & Co., t39 Center St., N. Y. 
door swinging further open, so that the door is held In Split Pulleys at low prices, and of same strength and 
any desired pOSition by very simple means. app" .. rILnce as Wbole Pulleys. Yocom & tlon's Sbaftluir 

An invention whicb recommends itself to Works. Drluker St., Pblladelphla. I'a. 

the attention of grocers Is the patent of Mr. A ddison Supplement Cate.logue.-Persons In pursuit of infor. 
M. Herman , of Newtonia, Mo. , for an improved tilting matlou on any special engineering. mechanical. or sclen

barrel or bin. This improvement not only faeil itates tltlc subject. OlIn bave catalogue of contents of the SO I
access to the contents of the barrel, but protects the ENT I II' I C  AlflClUCAI< SUPPLEM ENT sent to them free. 
contents against insects and dust. The barrel or bin is 

Tbe Suppr.l'A1 E " T  contains lengtby articles embracing 

secured to bars wh ich are mounted on pivots, the sock. 
\.he whole range of engineering, mecbanlcs, !IOd phyo1. 

ets of which are provided wlth annular recesses to hold 
cal science. Address Munn & Co . .  Publlsbers, New York. 

a Iiquld for preventing the passage of inseCts into the The Sweetland Chuck. See l Ilus. adv., p. 46 . 
barrel. To the rear ends of the tiltln/!: bars are hinged Improved Skinner Portable Engines. Erie, Pa 
links fastened to tbe cover of the barrel or bin, so that Oatalogues Iree.-8clentific Books , 100 pBgCS; Electrl. 
when the barrel is  tipped forward the lid will be cal Bookll. U pages. E. & F. N. Spon, 35 Murray St •• N. Y. 
simultaneously raised, dording ready lleee .. to the C. B. Rogers & Co . •  Norwich, Conn • •  Wood WorklDl 
contents of the harrel. Macblnery of every kiud .  See adv., _e trI. 

. 
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NEW BOOKS AND PUBLICATIONS. 

DIE ELEKTRISClIl!l KRAFTUBERTRAGUNG 
(THE TRANSMISSION OF POWER BY ELEC
TRICITY). Edward Japing. Wien, Pest, 
Leipzig : A. Hartleben, 1883. 236 pages. 

Various mean. have been devised for transmitl ing 
power. and the last is  by the use of electricity. Mr. 
Eduard Japing has published a very interesting work, 
which is now before us, on the above subject. He 1lrst 
describes the natural and artlftcial powers adapted for 
operating the electric generators, the various kinds of 
machines for generating electricity, electromotors. 
their advantages and defects, the magneto-electric and 
dynamo-electric machines, and the relative costs offpro
ducing the cnrrent by means of machines. batteries, etc. 
The following chapters treat of the theory of convert
ing the cnrrent into work. the theoretical calculation 
in relation to transmitting power great distances, the 
thickness of the transmitting wire, the effect of coun
ter-currents. the effect of the nnmber of revolntions of 
the armature, etc. The transmitting wire" and cables, 
the insulation of tbe same, the division of the current, 
and tbe accumulators or storage batteries. especially 
those exhibited at Munich. are the subjects of tbe fol
Jowlng chapters. The I .. st chapters are devoted to the 
losses sustained by transmitting power, examples of 
practical use of the electric transmission of power, and 
the relative cost of such transmission. This work 
constitntes the second volume of Hartleben's Electro
Technical Library. 

TUE W ATCUMAKER'S HAND BOOK. By 
Claudius Saunier. Translated and en
larged by Julien TrippIin and Ed ward 
Rigg. M.A. Illustrated by wood cuts 
a;nd copper plates. Published by Julius 
Tripplin.  and by A. Fischer, Loudon. 

This handy sized volume contains much that may be 
useful to other workers in the metals besides those en
gaged in watch making. The treatment of cast steel, 
brass. copper. and bronze. the contrivance of appli
ances for their working. the choice, use, and care of 
tools. and many handy shop hints. make the usefulness 
of the manual extend beyond the particular branch of 
mechanical art for which it is especially designed. For 
the watch maker and the watch repairer. the directions 
are so minute and exact and the illustrations so fre
quent tbat the book must be valuable for reference to 
workmen and useful as an instructor_to apprentices and 
beginners. 

• 

ItS 

tftitufifi t !tutti tau. 
(3) J .  M. B .  writes : There i s  a difference I Corset, C .  M .  A. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 281.659 Ivory. method of an d apparatus for bleaching. J. 

of opinion here as to the power of tWo engines. One . �orset clasp. C. F. Laufer . . . . • . . • . . . . . . . . . . . • . . . . . • . . 281.771 • Miller . . . . . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 271.780 
marine engine, 6 inched in its diameter, 6 inches Corset stay plate. J. A. Ray . . . . . . . . . . . . . . . . . . • . . • . . . .  281.792 Jack. See Last jack. 
stroke; one marine enl.";ne 6� inches in its diameter, Cotton separator and cleaner, seed, W. O. Cole- Joint. See Universal iolnt. 
S inches stroke. 100 pounds steam. 28 inch two blade cou��:�: ·s��·c�;·��",;.�ii��: · · · · · · · · · · · ·  . . . . . . . . . . .  281.671 Jolnt fastener, R. W. Ferguson • . . . . . . . . . . . . . . . . . .  2R1.8M 

pro II WhO h h th t d h . Kettle, lamp. W. Pountney . . . . . . . . . . . . . . . . . . . . • . . . . .  281.791 pe er. IC as e mas power, an w at ,s Cradle, W. H. Burgess . • . . . . . . . . . . . . . . . . • . . . . . . • • .• . .  281,966 Keyhole guard. J. P. Wllkmson . . . . . . . . . . . . . . . • . . .  282,018 the difference. same number at revolutions ?  A. 6 Creamer, centrifugal, L. B. Nielsen . . . . . . . . . • . . . . .  281,916 Key seat milling machine, Buchbinder & Vogt . . • •  281,838 
inches by S inches stroke has 20 per ceut more power Crimping forms, machine for the manufacture "f, Knife cleaning machine, W. H. D. Jones . . . . . . . . . . 281.885 
than 6� inches by 6 inches stroke. J. W. D. FWeld . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . • . • • . •  281.856 Knob attachment • •  1. Kirby. Jr. . . . . . . .  . . . . • . . . . .  281.701 

(4 M S R 
. . H '  I ' - Crushing and /ll"indlng m .. chine, C. Klmplen . .  . . . 281.887 Ladder adjustable N Coons " 81 9'17 ) . • • WrItes . aVlUg an 0 d G1 ego- Cultivator and seed planter. J. F. H,· II . . • • • . . . • . . .. .  �1,878 

' , .  . . . . • . . . . . . . • . .  . . . . . • • . . • , I  
.0 Ladder, extension, C. �'rizell . . . • • • . • • • • . . . . . . . • . • .  281,681 rian telescope. the brass tube of which Is a litlle over CUltivator, sulky, J. C. Bayley . . . . . • • • . . • • . • • . . . . . . . 281.957 Ladder. extenSion. J. Spangler • • • • . . • . . . . . . • . . . . • • . .  281.805 

5 inches in diameter. tbat in its present stste i s  of no CUt-olfvalve. N. W. Williames . . . . . . . . . • • • . • • • . . . . . •  281.812 LamP. W. L. Ewing . . . . . . . . . . . . . . • . . . • . . . . . . • . . . . . . • . .  281,6118 
nse whatever. I woul d  be glad if you conld inform me Cutter. See H .. rvester cutter. Ice cutter. Lamp, W. Newman . . . . . . . . . . . • . . . . . . . . . . . . • • • . • • . • • . .  281 .716 
in your Notes and Qneries: 1. What should be the focal Damper regulator, indicator, and lOCk, E. O. Pohl. 281,726 Lamp burner. W. W. Eastman . . . . . . . . . . . . . . . . . . . . .  28] .674 
lengtb of the pl .. no-convex objecti ve 5 inches diameter. D�slccating machine. C. Kimplen . . . . . . . . . . . . . . . . . . •  281.888 Lamp. electric arc, N. S. Keith . . . . . . . . . . . . . . . . . . . . . .  281 ,698 
in order to make a cheap achromatic telescope on the D,es. etc., manufacture of metal. G. F. Champ. L .. mp, electric arc. J. Lea . . . • . . . . . . . . . . . . . . . . . . . . . . • .  281.691 

dialytic principle of about 5 feet focal length when D
' ney . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . • . . • • • • • . . . • . . . . .  281,970 Lamp fixture. extension. Parker & Uriswold . . . . . . 282,008 

finishedf 2. What should be the focal length of the .sinfectlng candle. 'r . Shaw . . . • . . • . . • • . . • • • . . . • . • 281 ,798 Lamp lid. miner's. Deeds & Mack • . . . . . • . . . . . . . . . 281,'l46 

11 hr '  Wh h . la 
Drawers, G. W,ttm.n . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . .  281,816 Lamp. night, T. Bergmann • . • • . . . . . . • • . • • • • • • . . • . . . 281,825 int ac omatizer� 3. et er a smgle p no-conCave Dredging apparatus. S. Meinesz . . . . . • . . . • . . . . . . . . . .  281.905 Lantern. A. J. Sawyer et aI . • • • • • • • . • • . • • . • • • • • . . • • • , 281.79'l will answer, or If a compound one, consisting of a Dredging machine. Johnson & Johnsen . . • • . . . . • • . • 281.888 Last jack. G. M. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  281.74� 

plano-concave of 1lint and a plano-convex of crown Drier. See Clothes drier. Grain drier. Leather skiving macblne. W. W. Currier . . . . . . . . . . 281,9'19 
glass, will be required? 4. Can the correction be made Drill. See Rock drill. Leather washer. T. Gingras . . .  . . . . . . .  . . . . . .  • . • . . . .  281.760 
with an achromatizer of 2 inches in diameter; and lastly Driving bit, E. H. Gllm .. n . . . . . . . . . . . . . • . • . . . • • • • • . .  281,991 Lemonade shaker. W. M. Reed . . . . . . . . . . . . . . . . . . . . 281,9.5 

what should be the distallce of the corrector from the Educatlon .. l .. pparatus, Lamberet & Bllloud . • . . • • • 281,i70 Life-preserver. E. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281.824 

objective' A. For your dialytic telescope, use a Egg carrier, C. W. Hunter . . . . . . . . . . . . . . . . . . . . . . • . •  281 .696 Life-raft. E. A. Hayes . . . . . . . . . . . . . . . . • . . . . . . . . . . .• . .  281 .689 

plano-convex lens 4!J:i Inches diameter 28 in. focus Electr�c call apparatus, C. S. Sblvler . . . . . . . . • • • • . . . .  281.981 Light. See Headlight. '! • Electnc circuits. automatic cut-out for, R. J. Lightning arrester for electric wIres. W. R. Pat-for tbe object glass, of crown glass .
. 
A plano ·con- Sh:.;.hy . . • • . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  281.799 t I lL • h d' t 21 h f erson . . . . . . . . . • . • . . . . . . • . . . . . . . . . • . . . • • • . . . . . . . . . . .  281,728 cave ens 2"" IDC es lame er. mc es ocns. Elect C light regulator, R. J. Sheehy . . . . . . . . . . . . .  281,800 Lock. See Seal lock. 

dense 1lint glass. Place the 1Iint lens at about 13 Electric macbine, dynamo, E. A. Edwards . . • • • •  281,985 Lock, J. S. Aydelott . . .  . . . . . . . . • • •  • . . . . . . . . • . . . . . .  28t.822 
inches from the object glass, plane side tow .. rd the Electric machine. dynamo and maglleto, J. M_ Lock. �'. W. Mix. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  281,713 
eye, and in a manner to allow of a small adjustment McMaban . . . . . . . . . . . .  . . . . . . . • . . . .  , . . . . . . . . . . .  281.904 Locket. C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . • . . . . •. . . . 281.688 
for linal c<'rrection. The focns of the combination will Electric switch, automatic. H. W. Spang . . . . . . . . . . . 281,987 Locomotive asb pan, C. F. Smith . . . . . . . . . . . . . . . • . . .  281 ,936 
be about 5 feet. Electrical conductors, system of laying subte..... Lubricator, J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . .  281.699 

ranean, W. R. Patterson . . • . . . . • . . . . • . . . . • . • • • •  281.1'l2 Mailing packet, C. H. Leonard . . . . . . . . . . . . . . . . . . . . . . 281 ,892 

I N D E X  O F  I N V E N T I O N S  
Elevator. See lIay elevator. Hydraulic elevator. Match boxes. machine for making. Beecher & 
Elevator buckets to belts, attaching, Wittich & Elliott . . . . . . . . . . . . • • . . • . . . . • . . . . . . . . . . . . . . . . . •. . . . .  281 ,958 

Strader . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • • . . . . .  281 .746 Match splint machine, G. H. Millen . . . . . . . . . . . . . . .  281,778 

For which I. etters Patent oC the ·Vnlted 
End gate, wagon. Frazee & Culver . . . . . . . . . . . . • . . . .  281.989 Matches. frame for dipping, G. H. M llleu . . . . . . . .  281,777 
Engine. See Rotary engine. Steam engine. Matches from the dipping frame, etc .• machine 

States were Granted 

July 24, 1 883, 
Traction engine. for transferring, G. H. MilIen . . . . . . . . . . . . . . . . . .  281 .776. 

Evaporator, J, A. M orrell . . . . .. . . . . . . . . . . . . . • . . . . . • • • 281.912 Measuring machine. skin, C.  G. Winter . . . . . . . . . • • •  281.74. 
Excavator and wrecker combined, N. J. Cuyle . • • •  281,844 Mechanlcal lDovement. J. Cochran, J r .  . . . . . . . . . .  281,976 
Feeding device. salt. J. Goldstein . . . . . . . . . . . . . . . . . . .  281.993 MeChanical movement, Crompton & Wyman .. . . . . 281.842 

I\ND EACH BEARING THA'1' DA.TE. Feed gate. automatic. D. W. Marmon . . . . . . . • . . . . • • 281.7()l Mecbanical movement, Parsons & Borcbardt . . . . .  281.72() 
[See note at end of list abOut caples of these patents.] 

Feed water heater and purifier, W. S. McKinney. 281.775 Mecbanical movement. O. F. Stedman . . . . . . . . . • . .  281.938 
Feeder. boiler. Knowlton & S .. ge . . . . . . . . . • . • • • • . . •• 281.702 Metal boxes machine for man ufacturing, Dauche 
Fence vost, metallic, D. B. Oliver • • . . • • • . . . . . . . . . .  281.717 & Deniaud . . . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  281.980 

Amalgamator. Davis & Stead . . • . . . . . . . . . . . . . . . . . . . . .  281,982 Fence post., machine for driving, H. & B. Dixon. 281,848 Mill. See Grinding mill. RoJ1lng mill. 
Annunciator and tIre alarm, electric. Van Ben- Fertilizer, W. J. Oourts . . • • . • . . . . . . . . • . . . . . . . . . . . . .  281,840 Moulding machine. H. Reynolds . . . . . . . . . • . . • . . . • . . .  281,926 

schoten & Johnson . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . .  282,016 Fertilizers, process of and apparatus for manu- Mortising macblne, II. Feyh . . . . . . . . . . . . • • • . . . . . . . .  281.855 
Anvil, O. Dimock . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • . . . . . . .  281,847 facturing, P. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  281.698 Motive power. Seebacb & Bettschen . . . . . . . • . • . . • . .  281.929 
Asbestus and articles or goods made therefrom. Filing the teeth of rotary cutters. machine for. J. Motor. See Rotary motor. 

preparation of, J. B. Amyot . . . . . . . . . . . • . . . . . . . .  281,951 Berry • . . . . . . . . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • • • 2tll.980 Motor. J. R. Ford . . . . . . . . . . . . . . . . • . • . . . . . . . • . . • . • • • • . .  281,858 
Ashes, device for arre.ttng dust from, W. H. Fire alarm and call bell system, el ectric, C. H. Mowing and reaping machine, L. M. Hawes • . .  ' " 281,872 

Grab .. m . . . . . . . . . . . . . . . . . • . • . . . • • • • • • • . . . . . . . . . . . • •  281.867 Fr .. nk. . . . . . . . . . . . . . .  . . . . • . . . .  . . . . . . . . . . . . . . . . . • . . 281.680 MusicaHnstrument key board. M .  H .  McCbesney. 281.898 
Atomizer. B. F. Sutton . . . . . • • • • • . • . . . . . . • . . • . . . • . .  281.942 Firearms. recoil cllsbion for. H. G. PlJfard • . • • • • • •  281.725 Musical Instruments, mechanical key board at-
Automatic g .. te, D. Hershberger . . . . . • . . • . • . . . . . . • . . 281,692 Fire escape. O. R. Bowie . . . . . . . . . . . . . • . . . . . . . . . • . . . . 281.661 tachment for, W. Thorpe . . . . . . . . • . . • . • . . • • . . . . .  281,947 
Averaelng machine. W. S. Aucblncloss . . . . . . . . . . . •  281 ,953 Fire kindling SUbstances. press for moulding, Necktie holder. D. E. L .. dd . . . . . . . . . . . . • . . . . . . . . . . . • .  281.708 
Bag, bale, and hundle tie, D. E. Ladd . . . . . . . . . . . • • •  281,704 T. S. Rayner. . . . . . . . . . .  . • • . .  • • • . . .  . • • • . . • . . .  • • •  281,1'28 Needle blanks. machine for feeding. J. Berry . • . . .  281.961 . 
Bag fastener. C. A. Brobst . . . . . . . . . . . . . . . . . . . . . . . . . . 281.663 Fishing reel, G. H. Palmer . • . . • • . . . . • • • • . • • • • . . . . • • •  281,818 Oar and o .. r lock. S. S. Hazeland . . • . . . . . . . . . . . . . . .  281,818 

HIN'l'S '1'0 (JORRESPOND.ENTS. Bale tie, A. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.821 Flood gate, A. L. Stout . . . . . . . . . . • • . . . . . . • • . . . • . . . •  281.941 Ordnance, breech-loading. T. Nordenfelt . . . . " . .  282.008 
BaUng press, K. W. Bennet . . . . . . . . • • . . . . . . . • • . . . . . . 281,959 Floor clamp, E. Caywood . . . . . . . . . . . . . . . . . . . . . . • . . • • •  281 .988 Ore reducing and separating machine. C. E. 

No attention will be paid 1.0 commuDlcations unless Baling press, R. IV. Whlteburst . • . . . . . . . . . . . • . • . . . .  282,017 I Flower pot for artWcial fiowers, B.  Ltlwy . . • . . . • • • •  281,706 Moore . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . • . • .  281,782 
IIccompanIed with the fnll Ilame and address of the Basket handle, McConnell & Cbandler . . . . • . . • . • . .  281,900 I' Frame. S

. 
ee Quilting frame. Slate frame. Wln- Ore roasting furnace. J. M. Thompson . . • . • • . . . • . . .  281,945 

writer. Bearing, anti-friction, H. G. yates . . . . . . . . . . . . .. . . . .  281,950 dow screen frame. Pantaloon garment, C. C. Pearson . . . . . . . . . . • . . . . • .  281,790 

Names and addresses 01 correspondents will not be Bed, cot. C. T. Segar . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . • .  281.930 I Fruit bleacher, R. E. Stone • . . . • • . . . • • • • . • . . • •  • • • 281,940 P .. per feeding machine, sheet. R. J.  Stuart . . . . . . . .  282.014 
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ring and venting. P. Brady . . . . . . . .. . . . . . . . . . . . . . . . . .. . . 281,963 Fur garment. W. Keii��: ·::. :::: ·. : ·::::: ·:::::::. : : : : : :  281,886 Pen support and �a�d :e8:,

n�.
e
D: H;ii�; : : :·: : : : : : : :  281:876 10 former answers or anicles, will e kin enollg to Bell, J. F. Wollensak . . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . .  281,747 Furnace. See Glass furnace. Ore roasting fur- Pens, avparatus for snpply of Ink to. Hughes & 

name tbe date of the paper and the page. or the nnmber Belt fastening, E. Maynz . . . . . . . . . . . • . . . . . • • . • • • • • . • •  281,708 nace. Carwardlne . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  281,998 
of tbe question . Bit. See Driving bit. Furnace for manufacturing Iron and steel. J. Perambulator. 'l'. F. Simmons . . . . . . . . . . . . . . . . . . . . • . .  281.933 

Correspondents wil ose inquiries do not appear after Bit stock, W. L. Parmelee . . . . • . . . . . . . . • • . • • • • • • • . • •  281,920 Henderson . . . .  . . . . . . .  . . . . . . . . • . . . . . . . . . . • . • . •  281,764 Perambulators, canopy top for. Elchling &Fltch . . 281.675 
a reasonabie time sholl id repeat I'hem. If not tben pub- Bleaching palm 011, etc . •  B. T. Babbitt . . . . . . . • . . . . .  281.823 Gas producer. J. Zellweger . . . . . . . . . . . . . . . . . . . . . . . .  282.025 PhotographiC plate holder. E. L. Bergstresser. ' "  281 .660 

Jished, they may conclude that, for good reasons. the Blower, steam, W. McClave . . . . . . . . . . . . . . . . . . • . • . . .  281,774 Gate. See Automatic gate. End gate. Feed 1'lanos. stringing. J. P. Richardson . . . . . . . . . . . . . . . . . 281.79t 

Editor declines them. Boiler explosIons, apparatus to prevent, L. Slm- gate. Flood gate. Sliding gate. Picture exhibitor. revolving. A Nelson . . . . . • . • • • • .  281 .914 

Persons desiring special information which is  purely klns. . . . .  . . . . . . . . . . . .  . . .  . . • . • • • . . • . . . . . . •  . . • • • • .  281.803 G .. te. J. Zook. . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  282,026 Pill coating machine, G. F. Chappell . .  . . . . • . . . . . • . . .  281.979 

of. a personal character. and not of general interest. Boot cleaner, M. Lesser . . . . .  • • . . . . • . • . . . • • . . • . • • • •  281.893 Gear cutting machine. C. E. Albro . . . . • . . . . . . . . . . . .  281.820 Planter check row attachment, corn. Runstetlel- ----. 
sbou ld remit from $1 to  $5. according to the sllbjecr , Boot or sbo'l...Q. C. Buch. . . . . . . . . . . .  • • . . . . . . • . . • . . . .  28],664 Gear wbeels, machine for cutting teeth of metal- & Marlay. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  282,012 

Boot. and shoes:ma-nnfiiCt�I,709 IIc, C . E. Albro . . . .  __ __ , . . . . . . . .. . . . . . . . . . . . . .  281 .819 Planter check row attachment, seed. C. P. Parker 281.919 
as we canllol, be expectell to speml time and lahor to Boring machine. F. F. & H. F. Hartwlch . . . . . . . . . . . 281, enerator. ee Steam generat_ Plante •• COlD, D. S. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . 281,981 
obtain sllch information without. remllneratioll . Boring tool. metal, J. M. Hanscom . . . . • . • . . . . . . • .  281,fl87 Glass furnace, E. Jones. . . .  . . . . . . . . . . . . . . . . . . . .  281.697 Planter, corn, A. C. Evans . • • . . . . . . . . . . . . . . . . . . . . . . �81.756 

Any nll mbers of t.he SCIENTIFIC AMEItICAN SUPPLE- Bottle case, J. Davis . • . . . . . • • . . . . . • • . . . . . . . . • • • . . • . • • .  281.845 Glass press, IV. M. Wallace . . . . . . . . . . . . . . . . . . . . . . • • . .  281,740 Planter, seed, N. Evinger . . . . . . . . . . . . . . . . . . . . • • . . . . .  281.677 

IlENT referred to in these columns may be had at th e Box. See Service box. Glassware. J. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28"2.002 Plow jointer, D. Woodward . . . . . . . . . . . . . . . . . . . . . . . . 281,817 

office. Price 10 cems each. Brake for winding or hOisting engines. W. C. Glove fastener. D, T. Chambers . . . . . . . . . . . . . . . . . . . .  281 ,969 Poke, animal, J. E. Hunter . • . • . • • . . . . . . . . . . . . . . . . . . .  281,881 

Correspondents sending samples of minerals, etc . ,  W aters . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . .  281.810 Grain .eparator and grader, P. Van Gelder . . . . . . . .  282.808 Post. S e e  Fence post. 
for examination, should be careful to distinctly marl< or Breecb loader. W. Gardner . . • . . . . . . . • . . . • . . . . . . . . .  281,888 Grall, drier, J. C. Slaughter . . . . . . . . • . • . . . . . • . . . . . . . .  282,018 Pot. See Flower pot. 
label tlleir specimens so "s to avoid erredn their identi- Bridges and elevated railway structur�s, safety Grate and lining. C. T. Barnes. . . . . .  . . . . . . . . • . •  . . .  281,658 Power. See Motive power. 

llclltion. device for, J. W. young . . . . . . . . . . . . . . . • . . • . . . . • .  282,024 Grinding mill. E. H. & C. Morgan . . . . . . . . • • . • • . • . . . .  281 ,911 Press. See Baling press. Fruit press. Glass 

(1) O. W. R. asks : What would be the 
weight of a body on the surface of the sun as com
pared with its weight on the surface of the earth� Sci
entists Reem to vary largely in their estimates. Proctor 
says a letter weighing half an ounce on the earth 
would weigh about four tons on the sun, which is about 
in proportion to (be mass of the sun liS compared with 
the earth. taking into consideration the fact that the 
specilic gravity of our luminary is only one-balf that of 
tbe earth. Other writers place the weight of a body at 
the sun as only about 27 times as great as on the earth. 
Which is rightf A. The sun's mass is about 354936 

times that of the earth, and its radius is about l 1 1 ' S  
times that o f  the earth. Hence the d ifference of the 
masses divided by the square of the difference in their 
radi i  equals the difference in gravity at their snrfaces, 
for the difference in gravity is inversely as the square 
of the radius. Thu! 354'936 ---=27'9; or a body at 

111 'S' 
the sun's surfaces would weigh 27'9 times more than at 
the earth'. surface, under the same conditions. But a 
body that i. solid at the surface of tbe earlh would be 
vaporized by the intense heat at the sun's surface, and 
its condition in regard to gravitating in1lnence might be 
materially changed. We think that it would be some
wbat less than the above lili:ures. We think the quota
tion from Proctor an error. as he does not hold that 
view in his latest work. 

(2) E. P.--The following is recommended 
as a good mucilage for label�: Marcerate 5 parts of 
good glue in lS to 20 parts of water for a day ,  and to 
the liquid add 9 parts of rock candy and 3 parts of gum 
arabic. 'fhe mixture can be brushed upon paper while 
lukewarm; it keeps well, does not stick together, and 
when moistened adheres 1Irmly to bottles . For the 
labels of .oda or seltzer water bottles it is well to pre
pare a paste of good rye 1Iour and glue. to which lin
seed oil, varnish, and turpentine have been added in the 
proportion of half an onnce of each to the pound. 
I.abels prepared in the latter way do not fall o� In 
oamp cellars. 

Buckle and loop. harness, L. Hartson . . . . . . . • . . . . . .  281,810 Grinding mill . .... Wilson . . . . . . • • • . • • • • • • . • . . . . . • . . . .  281,814 press. Hay press. 
Button fastener, R. J. Gilmore . . . . . . . . . . . . . . . • . • .  \ .. 281.99"l Guard. See Keyhole guard. Saw guard. Printing press gripper mechanism. J. T. Hawkins. 281.763 
Button fastener. J. H. McClure . . . . . . . . . . . . . . . . . . . .  281.899 Hall' rooter, knitter, and hackle. M. Campbell . . . . . 261,884 Propeller for steam vessels, M. S. Nelsson . . . . • . . . .  281 .915 
Cabinet for type-writers and sewing machines. Halter, R. H. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . .  281.952 Pulley, W. F. Boysen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.828 

W. Horrocks . . . • . . • . . . . • • . • . . . . . . . . . . . . . . . . . . . • . •  281.765 Hammer and box opening and scraping device, Pulley, W. H. Carruthers . . . . . . . . . . . . . . . . . . • . . . . . . • . . 281.669 
Cable ways. grip for endless. L. J. Wing . . . . . . . . • . .  281,815 combined. J. J. Wylie . . . . . • • . . . . . . . • . . . . . • . . . . . .  281,818 PumP. W. H. & C. A. Holcombe . . . . . . . . . . . . . . . . . . . .  281.695 
Can filling machine. M. Jensen . . • . . . . . . . . • • . . • . . . • .  281 .767 Handle. See Basket handle. Punch. ticket. W. H. Campbell . . . . . . .  � . . . . • • . . • . • . .  281,835 
Car coupling, N. J. Cheeney . . . . . . . . . . . . . . . . . . . . . . . . .  281,9'14 Handle hooks. m .. chlne for forming tub, J. H. Quilting frame. R. B. Bledsoe . . . . . . . . . . . • • • • . . . . . . .  281,826 
Car:coupllng. R. H. Dowling • . • • . . . . . . . • . • • • . . . • . .  ' " 281.988 Dunbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.984 Quilting machine. L. Schultz . . . . . . . . . . . . . . . • • . . . . . .  281,732 
Car coupling, IV. McConway . . . . . . . . • . • • . . • • • . • • . . . .  281 ,901 Harness. E. P. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . 282.798 Quoit, H. F. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.779 
Car coupling. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282.779 Harness breast chain, W. Rudolpb. Sr . . . . . . . . . . . . . .  282,011 Radiator. T. :McAvity. Jr . . . . • . . . . . . . . . . . . . . . . . . . . .  ' " 281.897 
Car coupling, J. O·Connor . • . • . . . . . . • • • • • • . . . . . . • • •• • 282,000 Harrow. A. C. Ev .. ns . . . . . . . • . • . . . . . . . . . . . . . . . . . • . . . . 281,755 Railway, electric. F. B. Crocker .t a! . . . . . . • . . . . . . . . .  281.672 
Car coupling, F. Sloat . . . . . . . . . . • . . . . . . . . . . . . . • • . . . . . .  281.935 Harvester cutter. I. F. Bassford . . . . . • . . . . . . . . . . . • • 28 1 ,956 Railway pneumatic switch and electric indicator . •  
Car electrical circuit coupler. railway. P. C. H"rvestlng machine, grain, C. Whitney . . . . . . . . •• • . 281,811 C. A. Cooper . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . .  281.839 

Ricketts . . . . . • . • . . . . . . . . . . . . • • • . • . • . • . • . • • • . • . . . . . 281.730 Hay elevator and carrier, M. Stentz . . . . . . . . . . . . . . .  281.798 Rallway tie, A. R. Spaulding . . . . . . . . . . . . • . . . . . . . . . .  281,806 

Car heating apparatus, I. Sblrpser . • . • . • . . . . . • • . . • .  281,801 Hay press, portable. G. W. Freeman . . . . . • • • . . . • .  281.990 Railway, traction, W. B. Reaney . . . • . . . • . •  , . . . . . . • . .  281,724 
Car starter. W. B. Cleveland . . . • . . . • . • • • . . . . • • • • • • . •  281.975 Hay rake, A. W. Taylor . . . . . . . • . . . . . • • . • • • • • • . • • . • •  281,9<18 Rake. See Hav rake. . " 

Carriage, child's. G. W. Bryan. . . . . . . . . . . . . .  • . . . • •  281.832 Hay stacker, W. Louden . . . . . . . . . . . . . • • . • . . • . . • . . . . .  282,003 Ram. Hydraulic. G. YeIlott . . . . . . . . . . . . . . . . . . . . . • . . . .  281,749 

Carriage gearing. A. S. Carleton . . . . . . . . . . . . . . . . . . . •  281 .667 Headlight, locomotive, A. H. Handlan. Jr . . . . • • . .  281.889 Recumbent chair, E. E. Peck . . . . . . . . . . . • . . . . . • . . . • . .  281.724 
Carriage tops, jointed brace for. B. Taylor . . . . . . . .  281,944 Heel trimming macblne. H. A. Henderson . . . . . . . .  281,691 Reel. See Fishing reel. 
Carrier. See Egg·camer. Hinge. D. McCurdy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282.004 Refrigerating apparatus, J. Reid . . . . . . . . . • • • • • • • • . 281.793 

Case. See Bottle case. Hoe. spring. J. S. Heath . . . • . . . . . . . . . . . . . . . . • • . • . . . . • • 281,874 Refrigerator and beer cooler, M. Hohl • . . . . . . . . . . . .  281.879 
Cement compound, W. J. Budlngton . . . . . . . . . . . . . . 281,965 Holder. See Copy holder. Necktie holder. Pho- Regulator. See Damper regulator. Electric 
Chaln, ornamental, J. Etzensperger . . . . . . . . • . . . . 281,853 tographic plate holder. light regulator. 
Chain. ornamental, F. Fontnean . . • . . • . • • • • . . . . . . . .  281,988 Hone, knife. T. Wl1liams . . • . • • . . . . . . . . . . • • • • . . . . • • • • •  281,744 Road making macblne. F. M. Moulton . . . . . . . . • • . . • . 281.715 
Chain link. drive. A. S. Held . . . . . • . . . . . . . • . . • • . . . • .  281,995 Hook. See Tng hook. Rock drill. W. H. Randall. . . . . . . . . . . . . . . . . . . . . . . . . . . 281,922 
Cbalr. See Recumbent chair. Hook for hats, etc .• F. young . . . . . . , . . . . . . . . . • . . • . . . .  282,023 Rock drilling machine, Parsons & Borcbardt . . . . • .  281 .119 

Chart. dress. L. A. Call . . . • . . . . . . . . . . . . • . . • • . • . . • . . • . 281.666 Hoop dressing macbine. N. P. Stevens . . . . . . . . . . . . .  281.797 Rock drilling machine, hand. Paroons & Bor_ 
Check. baggage. C. Sears . . • . . . . . . . . . . • . . . . • • . . . . • . 281.738 Horse detacher. O. T. Jones . . . . . . . . . . . • . . . . . • . . • . . .  281.880 chardt . . . . . . . . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . . • . . . .  281,718 
Check book. N. A. Gibbs . . • . . . . • • . . . . •  , . . . . . . . . . . . . .  281.662 Horse detacher, C. J. Spindle . . . . . . . . . . . . . . . . . . .. . .  281,938 Rolling mill, A. Crandell . . . • . . • . • • • . . . . . . . . . . • . . . . 281,978 
Chuck. drill, I. G: TOdd . • • • . . . . • • • • • • • • . . . . . . • . • . . . • • 282,015 Horseshoe. E. & V. D. Slmar . . . . . . . . . • . . . . . . • . • • . • • .  281.932 Rotary engine, O. H. Robinson . • . . . • • • • . • • . . . . . . . . . .  281.796 

Churn. H. W. Merritt . . . . . • • • • • • . . . . . • . . • . . • • • . • • . . . .  281,906 Hydraulic elevator. W. H. Milliken . . . . . . . . . • . . . . . . .  281,781 Rotory motor. A. Kissam . . • • . . . . . . . . . . . . . . . . . . . . . . .  282.001 

Clamp. See Floor clamp. Ice cream. etc., non-heat conducting package for. Rubber waste. separating foreign substances from 
Clasp. See Corset clasp. J. H. Empson . . . . . . . . . . . . . . . .  . . . • . . . . . . . • . . . . . .  281,851 India, A. W. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281.769 
Cleaner. See Boot cleaner. Coal cleaner. Ice cutter and harvester, C. B. Church . . . . . . . . . . • . .  281.751 Sash fastener. M. Judd . . . . . . . . . . .  . . • • • . .  . . . . . . • . .  261.i68 
Clipping machine, hor.e, R. K. Carpenter . . • . . • • • . . 281,668 Ice harvester. C. B. Church . . . . . . . . . . . . . . . . . . . . . . . . • • 281.752 Sash fastener, McCloskey & Coleman . • . . . . . . . . . . . .  282.005 
Clothes drier. O. F. Smith . . . • • • • . . •  • . . . . . . . . . . . . . 281.724 [ce shaving machine, M. Gonzales . . . . . . . . . . . • . . . . . •  281,686 Sash fastener, A. Montant . . . . . . . . • • • . . . . . . . . . . . . . . .  281,7t4 
Clothes wringer, O. P. G<>uld . . . . . . . . • • • . • • • • • • . • • • • . 281,866 Indicator. See Temperature Indicator. Station Saw frame, buck, W. Clemson . • • . . . • . . . . • . • • . . . . . • . . 281 .8.'17 
Clutcb. friction, D. R. Kinyon . . • . . . . • • • • • • • • • . . • . . . 281,7CO Indicator. Saw gunrd, T. P. Heinemann . . . • . . . . . . . • . . . . • . • . • . . . 28 1 .690 
Coal cleaner. Snyder & Morse . . . . . . • • . • . . . . . . . . . . • . .  28L725 Inlaid metal work for jewelry. etc ..  J. Rothschild. 281.9'./8 Sawmill head block, H. R. Barnilurst • . . . . . • . . . . . . . 281.710 

Compass and apparatus for reading Its Indica- Insulated electric conductor, A. A. Cowie • . . . . . . . .  281,8(1 Sawmill head block facing, A. F. Griswold . . . . . . .  281 ,762 
tlons, clinometer. E. F. Macgeorge • . . • . . . • . . • .  261.772 InBulated electric conductors. manufacture of. J. Scale, weighing, W. G. Collier . . . .  " . . . . . . . . . . . . . . • .  281,753 

Condenser. F. A. Wllmans . . . . . . . . . . • . . . • • • • • . . • . .  282,020 F. Gilpin. . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . .  . . • . .  . . . . 281,864 Scraper. ditch and road, J. W. Hedges .t al . . • . • .  281.875 

Condenser, .urface, A. W. RObertson . . . . . . . • • • • • .  281,927 Insulating compound for electrical conductors Scraper, sulky. P. Englehart . . . . . . . . . . . . . . . . . . . . . . . .  281.986 

Confection, J. S.  Dunham . . . . . . . . . . . . . . . . . . . . . . .. . . 281.849 and .. pparatus for compounding and avplylng Screw, wood. r. F. Brown . . . . . . . . • • . . . . . . . • . . . . . . . .  281 ,831 
Copy holder, A. Gerard . . . . • . . . . . . . . • . . . . . • . . . . . . • • •  281,759 the same. J. B. Hyde . . . . . . • . • . . . . . . . . . • . . . . . . . . . .  281,999 Se .. l. car. F. G. Gillmore . . . . . . . . . . • . . . . . . . • . . . • • • • • • 281.868 

Copying book, manifold. J. R. Carter (r) . • • • . . . • • • •  10.859 Iron high III carbon and low In silicon, lDanufac- Seal lock. W. H. Williams . . . . . . . . . . . • . . . . . . . . . . . . . . .  282.019 

Corn sbeller, J. R. H .. mllton . . . . . . . . . • . • . . . . • • • . .  281.868 ture of cast. J. Reese . . . . . . . . . . . . . . . • • • • . . . • . . . .  281.729 Seed hnller. cotton, P. M cDermott • • • • • • • • • • • . . • . . 281.902 

Corn sheller. J. S. Pursley . • • • • • • • • • • • • • • • • • • • • • • • •• • •  281.921 Iron, treating. G. Neilson . . . . . . . . . . . . . . . . . . . . . . . . . . . 281,784 Sepurator. See Cotton sepat-ator. 
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Bervi",! box, cast lead, E. W. Meyer • • • •  ' . . . • . • . • . • .  281,712 
Sheet dclivery apparatus, L. C. Crowell . . . . . . . .  ' • • .  281,754 
Sheet metal ve.sel handles, attachmen� ot. E. 

Mouhot . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  ' . . . . . .  282.007 
Sheller. Bee ()prn sheller, 
Shoe, T.on.�  'Veber • . • • • •.• • • • • • • • • • • • • • • • • • • • • • • • • • • . .  281,789 
Shoe ffl�tener. F. J. )fix . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . .  281.909 
Shutter worker. A .  C. Wyckoff . . . . . . .  . . . . . . . . .  . .  281.148 
Silk and thread polishing mac4lne. W. R. Land-

fear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 281.705 
Slste fraDle, C. Nelson . . . . . . . . . . .  . . . . . . . :i81.785. 281.786 
Slste fraDles. machine for forming muffilng strips 

for. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281 .787 
Sliding �te. S. J. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.908 
Snap. harness. L. Flalljr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281.857 
Snow plow. W. H. Il. Baker ,  . . . . . . . . . . . . . . . . . . . .. . . . .  231 .954 
Soap, W. H. 'l·ownsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.807 
Spark arrester. R. M. Howling . . . . . . . . . . . . . . . . . . . . . 281.766 
Speculum and dilator. N. S. lIubbell . . . .  ' . . . . . . . . .  281.880 
Spring. See Vehicle sprinjr. 
Square. C. W. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281.761 
I?tatlon hidlcator. A. B. Gill . . . . . . . . . . . . . . . . . . . . . . . .  281,68� 
Steam blliler and furnace, ,A. C. Engert . . • . . . . . . . .  281,852 
Steam boiler. vertical. J, A. ,Langdon . . • • . . . . . . . • . . 281.890 
I?team "nlPne. F. D. Cummer . . . . . . . . . . . . . . . . . . . . . 281.848 
Steam engine. J. Walrath . . . . . . . . . . . . . . . . . . . . . . . . . . . 281.809 
Steam generator. sectional, W. P. Thompson . . . . 281,948 
Stereoscope. I I .  C. White . . . . . . . . . . . . . . . . . . . . . . . . . . .  281,748 
Stirrup for riding saddles. P. Ganzhorn . . . . . . . . . . .  , 2l'I,861 
Stone nnd ore crushers, movable jaw fol";D. BreD-
. nan. Jr. . . .  . .  . . . .  , . . . . .  , . . . . . . . . .  , . . . . . . .. . . . . .. . . . .  281 ,829 
Stool. plano, J. Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.676 
Stopper. See 'l'ube stopper. 
Stove, gas. E. E. Gold. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  281,685 
Stove, heating, C. L. Ridgway . . . . . . . . . . . . . . . . . . . . 281.795 
�tove. oi l or vapor, R. S. Oliver . . . . . . . . . . . . . . . . . . . . . . 281,917 
Stove pipe thimble, M. McGuire . . . . . . . . . . . . . . . . . . . .  281.710 
Stove shelf. J. WenzeI. . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 281,949 
Target, fiying. D. A. Johnson . . . . . . . . . . . . . . . . . . . . . , �,OOO 
Tele-thermoscope. electric. \\'. S. Johnson . . . . . . . .  281.884 
TeJellraph, automatic printing, F. Ostrogovich . . . .  281,788 
Telophone exchanges. spring jack 8w1tch for. J. C. 

Warner . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  , . . . .  . .  . . .  281.741 

Telephone l ines, tran.mltting appara�us for. T. D. 
Locl<wood . . . . . . . .  . . . . . . . . .  . .  . . . . . . . .  281.895 

Temperature indicator, eJectrie, R. Hewitt, Jr • . . •  281.877 
Thill conpling. Wood & Taylor . . . . . . . .  ' . .  , . . . . . . . . .  282.021 
Thrashing maclline tooth. M. L. Horner . . . . . . . . . . 282,027 
Tie. See Bag. bale, and bundle tie. Bale tin. 

Railway tie. 
Tllp machine. C. J. Merri lL .  . . . . . . . . . . . . . . . . . . . . . . . . . 281 .711 
Toasting bread and brOiling meats, etc., apparatus 

for. :11 . l:', Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 281,683 
Tobacco mouids or sh�pes, compOSition of matter 
, for greasln!! ,plug. 1. n. Huddleston . . . . . . . . . . .  281,997 

Toothpick package. G. R. Schi!"meL. . . . . . . . . . . . ' . .  281,731 
Toy. A. Vick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281.948 
Toy velocipede. H. S. Lockwood, . .  . .  . .  . . . .  . . . . . . .  281.894 
Traction engine. A. O. Willson . . . . . . . . • . • . . . . • . •  , . . .  281,818 
Traction wheel. F. E. young, . . . . . . . . . . . . . . . . . . . . . . . .  282,022 
T,runk, J. A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  281.955 
Tube stopper. D. j. Morgan . . . . . . . . . . . . . . . . . . . . . . . .  282,006 
'I'ua- hook. harness, J. E. Evans . . . . . . . . . . . . . . . . . . .  281,997 
Umbrella, Bollack & Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . �8I.827 
Underground wires, etc., carrier for, T. A .. B. Put-

nltm . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  282.010 
Universal joint, R. Edmonds ,  . . . . . . .  , . . . . . . . . . . . . . .  281,850 
Valve balance, J. n. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  281.907 
Valve, steam actullted. G. Clarke . . . . . . . . . . . . . . . . .  281 .886 
Valve, .team engine. G. H. Burley, . . . . . . . . . . . . . . . . 281.665 
Vegetable and fruit dry. �t"F. Cogok . • .  ' 281.�38 

Vehicle':!'!'?t',eHM ,1?f .. ;�!.!I.�j!>1t.:.)ll. Ell"',,, , , , :, " ' " '281,859 
Vehicle, side bar. F. G. Bippus . . . . . . . . . . . . . . . . . .  281,962 
1Teblcle spring, 'G. F. Putnam . . . . . . . . . . . . . . . . . . . . . . . 281,728 
Vehicle spring, Sliter & Bazzett . . . . . . " ,  . . . . . . . . . . . .  281.934 
Vehicle, two-wiuieled, Chandler & William •• . -, 

281,971, 281 ,872 
Vehicle. two-wheeled. L. Christy, . . . . . . . . . . . . . . . . . .  281.670 
Vehicle. two-wheeled. L. Green . . . . . . . . . . . . . . . . . . . . .  281.884 
Vehicle, two-wheeled. �'. A ,  Maus . . . . . . . . . . . . . . . . . .  281896 
Vehicle. two-wheeled, C. M. Murch . . .  ' . . . . . . . . . . . . .  281,788 

$ titutifit 1\mtritlu. 
Pills. Elnaln & Co. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.4.51 
Steel. bar. plate, and various other kinds of. S. 

Osborn & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.460 
Tobacco, all kinds of chewing and smoking. Garr, 

Bros . . . . . . . . . . . .  , . . . . . . . .  , . .  . . . . . . . . . . . . . . .  " . . . . . . .  10.453 
Tobacco. all manufactured. Spaulding & )Ierrick , .  10.462 
Tobacco,.cigars. nnd cigarettes, fina-cut cbewing. 

ping. and smoking, R. Hamilton . . . . . . . . . . . . . . . 10,464 
Tobacco. fine-cut, plug. and smoking. R. Hamilton 10,454 

A printed copy of the specification and drnwing of 
any patent In tbe foregOing list. also of any patent 
issued since 1866. will be furnished from this office for 2" 
eents • .  In ordering please state the number lind dtlte 
of the pn.tent desired. and" remit to .:\ Iunn & Co., 261 
Broadway. New York. We also furnish copies of patents 
granted pdor to 1866 ; but at increased cost, as the 
"peciUcations, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of .the inventions named In the fore. 
going list, at " cost of $40 each. For full Instructions 
address, M;unn, & Co., 261 Broadway. New York. Other 
foreign patents m!Ly also be obtwned. 

Insi clt� Page. each i n Set·l i o n  .. .. ..  7.') cen tM a l i n e .  linch:. l»a:U'e� cneh hl �f.�l'l i ol l  .. .. .. $l . U O  n l i ne.  , (About eight words to a line. I, 
Engravings '1114?1, /l,eali" adver.tiseme:nts at the saf1le rate � line. Int measul'e11!'!nt. as the fetter 'PrelJS, 2ldver· 

t18ements must be recewed at publICation office as early as TkuT"Iday morning to Q'jYIJear in next iSsue, 

RO LLSTON E VARI ETY LATH E .  
Latest improved. Rotary 
and Stationary Bed Plan
ers and Buzz Planers j 
Band Saws ; Warawell's 
PaUint Saw Bmch Dowel 
1\ l achine j 0hair Machine-1Jo �����

r 
s���h�j

e
�ec� 

, hand Machine"Y always on 
hand. Send for catalogue. 

�%�, �����; S't�ailc"tih�:':.tM�.S�OLLSTON E MACHINE 

'i'HE PHOTOGRAPHIC GUN.-BY E. J. 
Morey. Description of a new apparatus In the form of 
a gun, designed to �ake Instantaneous photographs of 
anlmaJs ln motion. With IIvefignres. Contained In SCIENTIFIC A'''JRICAN SUPPLEMENT, 1iI0. 336. PrIce 10 
cents. To be had at this 01ll.ce and from all newsdealer�. 

WOO D, TA B E R  M O R S E ,  
Eaton, Madison Co., N. Y., 

MANUFACTURERS Oli' 

PORTABLE AND AGRICULTURAL 
Stea.m Engines 

Of the HIGHEST STANDARD. In every respect, of 
materials and workmanship. Were pioneers 

In the manufactnre of 
Practically Portable Steam Engines, 

And with determined policy to build only the BEST MA-
'i,.�I::�: gj'�0�:1�:c�I�;T��aA�7t:n������lf,;'.� 
provements, have attained the HIGHgST STANDARD in 
excellen�e of workmanship, simPlicitl of design

'b. 
and �=�In.:'l th��":ian:i':m':,r���e

r 0 a century ave 

Standard Portable and Agrioultural Engines 
of the world. Descriptive Circulars sent on application. 
Mention this paper. ------------------------

T��uft��':..t��'l no: MAN U FACTU RERS 
their location, and of  those who are 'eeklng a place 
In which to establish themsplves. is Invited to the 

g�lw"!e��r,;�������I�\�;:.
e Hudson River, midway 

POUGHKEE I'S I E  OFFERS 
A plentiful supply of good and wholesome water at 

low rates. A complete system of sewers. 
Convenient access to the lO'eat market of America. 
Cheap freights by rail and water. 
Cheap living, which insnres labor at reasonable 

wages. , 
An attractive and healthy place of residence. 
Address H Association for the Promotion of 

Usef'nl lUannfactures." .  , 
JOHN I. PLATT, President. 

$72 A WEEK. $12 a day at home easily made. Costly , Outfit free. Address TRUE & Co .• Augusta, Me. 

ESTABLISHED 1844. 

J .  o .  T O :O :O ,  
ENGINEER AND MACHINIST. 

Flax. Hemp. Jute, Bope
h 
Oakum. and Bagging Machinery. Steam En�es. BOilers, 

�i.bli."Jg. "i��� ��n�'i':J.d
e��C�:�::f:��=e,.s��am Engine an Force Pump 

The New Baxter Patent Portable Steam Engine. 
pJ:�

s
e 

e
=::. "£:m";1�r.:�re:'OO.K��

t
�g��.��dyJ;l��Ire�?�� ��n:, 

'·. and a'lfkfudB of , ligr:\cultural and mechanical purposes, and are furuJshed at the :tonowing low prices : .. 
1 Horse Power, $150. I 8 Horse Pow.er, $290. 
1%, Horse Power, 190. 4 Horse Power, 850. 
2 Horse Power, 245. 5 Horse Power, 420. 

Send for descriptive circular. Address 
J .  C .  T O D D ,  Pate rso n ,  N .  J . ,  

O r  N o . 1 "  Barclay St. , N ew York. 

[AUGUST I l , 1 883. 

S I B L E Y &. W A R E ,  
Soutll Bend. In diana. 

S P E C I AL T I E S : 

1 94 I NCH DR I LL PRESSES , 
WHEEL OR LEVER FEED, 

AND GEAR CUTTING. 
I'RICES REASONA BLE. 

STRAIGHT LIN E  ENG INE co. SYRACUSE. NY: 
STR I CTLY F IRST CLASS AUTOMATIC ENG I NE'OIi' FROM TEN TO S I XTY HORSEe • .  POWER· 

N E W  H AV E N  M A N U FA CT U R I N C  CO. 
N E W  H A V I> N ,  CO N �  • • 

MAXUFACTURERS OF IRo:; WORKING 

MACHINE TOOLS 
Lathes, PI:\UPrs, Drills, Sha lWI". ef e. 

ILLUSTRATED CATALOGUE ON APPLICATION. 

ALLEA L.E:,z' CAST INGS FR�\1 SPECIAL ER N S  
� , �-- - - 8 A N D  FI N E.  GRAY IRON ALSO ST E E L  

VLIN y, C f I N t  T,NN IN,  ' A p  pf,1T , > 
I /IS DE ,, 0: FIN I SH I N G , ANNING A � 

, TtiOM LEHJCH AVE & A!"E�ICAN 0'IT PH I!.A " , __ �-"o...3 
FO R S A ,LT<�. 

An 18 x 36 WItH� n T  A U TOillATIC ENGINE, In 
good order. Address the 

CUMMER ENGlNE CO . •  Cleveland. Ohio. 

THOUGHTS ON CHEMICAL AFFINITY. 
-Bv Charles Morris. An Interesting discussion of the 
attributes and combining properties of the molecules of 
matter. Contained in SCIENTIFIC AMtOH I (,AN S I ·PPLE. 
M "NT, No. 341. Price 10 cents. To be had at this office 
and f",m all newsdealers. 

$5 to $20 per day at home. Samples worth $51roe. Address STINSON &, Co. ,  Portland. Me. 

� 
---I'F I R E  -AN D- V E R M I N·l� 

P R O O F  
Sample and Circular Free by mall. 

u� S., MINER�L WOOL CO'I 22 Courtlandt St., It. Y. 

T \l C  E N C I N �  W A N T E D  
In go9d wQlldng order, Ol'Unders double 7 or 8 In. or sin. 
gle 10 or n-fu. Address TUG, P. O. Box 773, New York. 

Velocll>ede pelial, J. Knous . . . . . . . . . . . . . . . . . . . .. . . . . 281 .889 Va1na))1e U. S. Patent for Mlxin� and trnshlng Vent for beer barrels. G. Hopf, . . . . . . . . . . . . . . . . . . . . .  281.694 I Machine In great demand amon� Chemists, Grocers. Woodworking Mach inerY'i' 
!ri'a ���

ln
ia�g:TeB�;.�

lt
.:g Wagon. J .  Mose� . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . 281 .913 Drysaltjf.S'J.tl'iR':l�li�1te fi����in������SEngland. Wall decoration. H. Fechteler . . " . . . . . . . . . . . . . . . . .  281,679 -=.c.. ________ _ Agricultural Works. CarrJsge 

and Buggy Shops. and Generil.! 
WoodWorkers. Manufact'd by 
COl'de�lnan & EaRn Co., 

A GENTS W A N TEO .-$20 a day can easily be made 
sellinll' Dunham IS Patent Combination 1.'ag and Envelope Wa8h�r. ' See Leather'washer. 

Wlishlng machine, J. F • Ifill . .  " . . . . . . . . . . . . . . . . . . .  281.996 
Washing machine. A. L. Johnson ' . . . . . . . . . . . . . . .  281,882 
Watch and timepiece movement, full plate. F. 

Fltt . . . .  . . . . . . "  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.758 

Watch escapement. detachable. F. Fltt . . . . . . . . . . . .  281.751 
Watchmaker's tool, A .  W. Bush . . . . . . . . . . . . . . . . . .  281,987 
Weather strip. J. Shoemaker . . . . . . . . . . . . . . . . . . . . . . . .  281.W'.! 
Wheel. See Tr.ctlon wheel. Wheelbarrow 

wheel. 
Wheelbarrow wheel . L. H. Goodwin . . . . . . . . . . . .. . .  281 .865 
Windlass, Moore & Heaberlin, . . . . . . . . . . . . . . . . . . . . . 281 .910 
Wln,low screen frame. E. J. Brent . . . . . . . . . . . . . . . . . .  281.9<;( 
Wire fabric and making the same, J. Simonson . . . . 281,804 
Wire stretcher. G. S.pean . . . . . . . . . . . . . . . . . . . . . . . . . . . 281,678 
Wood IIller. R. Parke . . . . . . . . . . . . .  ' . . . . . . . . . . .  ' .. . . .  281.721 
Wringer. See Clothes wringer. 

DESIGNS. 
C,,'rpet, F. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.110 to 14.114 
Carpet: A. L. Halliday . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  14,116 
Carpet, T. E. Meagher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 14,119 
Carpet, T. Onslow. . . . . . . . . . . . .  . . . . . . . . . . .  .. . . . . . . .  14.12( 
Carpet. G. W. Pngh . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  14,128 
Carpet, S. Smith ' . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  14.1S0. 14:181 
Glass articles. cut. G. E, Hatch . . . . . . . . . . . . . . . . . . . . . .  14,1 17 
Mat. E. E. & O. H. Widdlfield . . . . . . . . . . . . . . . . . . . . . . .  14 ,133 
Mirror or picture frame. F. G. Newel! . . . . . . . . . . . . . .  14.126 
Oilcloth. fioor. C. T. & V. E. Meyer . . . . . . . . . .  U.I20 to 14 128 
Plsno case. square, A. Kaucher . . . . . . . . . . . . . . . . . . . . .  14.118 
I'I�nre frame and easel, W. H. Brownell, . . . . . . . . . .  14.115 
Rnffilnll or collarette, H. RosenthaL . . . . . . . . . . • . • • • .  14,129 
Spoon or fork handle. 'I'. J. Pnlrpolnt . . . .  , . . . . . . . ... . 1£,127 
Upholstery, two-ply, A. Monlot, . . . . . . . . . . . . .  ; . . . . . .  U.I25 
Ventilator or air grate. W. W. Drummond . . . . . . . . . .  1(.182 

TRADE MARKS. 
Alum. concentrated, Harrison Brothers & Co. . . . , 100'66 
Beverage containing acid phospha�es, W. C. Mil-

burn .  . .  . .  . . . . . . . .  . . . . .  . . . .  . . .. . . . . . . . . . . . . . . . . .  10,458 
Bitters. T. S. Foote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.452 
Bitters. tonlc •. J .  Ooyd . . . . .  , . . . . . . . . . . . . . . . .  " . . . . . . .  10,400 
Cabs, D. P. Nichols & Co, . . . . . .  . . . . . . . . . . . . . . . . . .  19.459 
Canned fruits and vegetables, Reid. Murdoch & 

Fischer. . . . .  . .  . .  . . . . . . . . .  . .  . . . . . . .  . .  . . . . .  .. . . . .  10,465 
CII/ars. Lozano, Pendas &; Co . . . . . .  . . . . .. .  10.'57 
Cologne water. essentIal oils, extracts, essences. 

tonics. and articles of this class. West India 
Mannfacturlng Company . . . . . . . . . . . . . . . . . . . . . .. . .  10,468 

Flour, Joseph & Anderson . . . . . . . . . . . . . . . . . . . . .  10.455, 10,458 
Medicinal compound for.the cure of 8crofuhl and 
. :the Ilke. diseases, H..R. Stevenson . . . . . ; .. ,; . .  10,468 Oars. lIWeepB, sculls. and hand.plkes, Ne1f' Tork 

.Boat Oar Company. . . .  . .  . . . .  . .  . . . .  . . . . . . . . .  . . .. . . .  ]O.l6'I 
PaInt, IIre and waterproof. H. :m.. Rowe. . . . . . . . . . • .  lO."1 

Send for IIIl1Strated tireular and Referenee List. 

STATE THE HORSE POWER REQUIRED, 
AND 

ASK OUR PRICES ! 

Cincinnoti, 0 •• lI. S • .c\ . Ful l asaortment of Perin Saw Bladea. __ 

I FO�P�� LI!. EL�e� r:.� �w�s �eltble. , Work. two miles on steel eable wire. Illustrated Circulars free. Holcomb & Co., Atwater Place, Cleveland, O. 
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JOSEPH '1'. D�NHAM & CO,. Pier 24, N. R., New York. 

G .  A .  GRAY, J r. & CO . ,  
I ron a n d  B rass Wo rk i n g  

MACHINERY, 
42 EAST 8th STREET, CINCINNATI, OHIO. . 

UPRIGHT I����=::;;������ 
D R I LLS  

ALI, SIZES. 

BOR ING 
Especlall1 ada�ted to Direct Connection to ShaftIngl 1  and ach nerY#'��r

al>�:.,�.
ay to Deficien� 

THE WESTINGHOUSE MACHINE CO. ,  

-AND PAT E N T S .  TU R N I N G MESSRS. MUNN & CO . .  in connection with the pub. 
P I TTS B U RC ,  P A .  

Address. If more � 9( Liberty St. NEW YORK, 
convenient]., our 14 South <Janal St", CHICAGO, Branch Omces: 401 Elm St., VALLAS, TEXAS. 

Iication of the �crnNTIFIC Al\II ,RICAN. continue 1,0 ex· 

M I LLS amine Improvements. nnd t o  act as Solicitors of Patents 
, for Inventors. 

I -W· �-l'IBIIIIl In this line of busines� they have had thirty·eight 
48 and 72 inch years' «I:perience, and now have 1Ineq:ualed facilities for 

. DIES ANDDTHERTDU, Jft1U�ola1I"" . BHIET METAL Q HAMMERS _P roRQI.D� ,s tiles "  Parker Press CAt . 
-_ ..... 

the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents In the 

H BICKFORD 'Gnited States. Canada, and Foreign Countries. Messrs. 
I Mnnn & Co. also attend to the preparation of Caveats, 

swing. 

Clnclnnati. Ohio. Copyrights for Books, Labels, Reissues, Assignments, 
-----------------------------_----__ -------- and Reports on Infringements of Patents. All business 

ROCK BREA KER S AND ORE CRUSHERS. 
We manufactnre and supply at short notice and lowest rates, Stone and Ore Crushers con_ 

��
I
�W�W��

n
!���'i��!::'it,�i1�

n
p�'i,

t
��;������io���I��L��e�;; '���:t �e�� �:';t�sasAl.i'nm� and July 20th. 1880, to Mr. S. J,. Marsden " II  Crushers'supplled by us nre constrncted under the superintendence of Mr. Marsden. wbo, for the past fifteen years. has been connected with the mann facture of nIuke Crnshers in this country nnd England. 

FARREL FOUND R Y  AND i}IA CHINE CO., illanufn., Ansollia, COlin.  
COPELA Nn & BACON, Agents. N e w  yo,'k. 

C O N T I N E N T A L  W O R KS, B R O O K LY N ,  N .  Y .  
DUC'S MECHANIC AL ATOMIZER OR :PULVERIZER, 
�£fIi��1fM�RI!f. 8lH't�i\\}�.0(!gt'Dail/ir:�h%l:t

r
�R

a
:�, �rrilH�r.t1'8rl: i-'¥iM'! 

PHATE ROCK, etc. It Is simple and not liable to get out of order. revolving sbell being 
constructed af Siemens-Martin steelj and all parts mechanical in deslllD and of first-Class 
oonstructlon. Well!ht, 5,500 lb.; heaVIest piece. 1.500 Ib; It will pnlverlze 1 Til 10 TONS IN TEN HOURS WIth 30 H. P. For cIreWa.rs and full partIculars. apllly to or address TBOS. •• �OWLANP. I!\ole M .... f·r� Breekb •• N. 1.'. 

intrnsted to them is done with sperial care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of cbarge, on application. con· 
taining full information about Patents and how to pro
cure them; directions concerning Labels. Copyright •. 
Designs, Patents, Appeals. Reissues. �frlngement •• As· 
signments, Rejected Cases, Hints on the Saie of Pa
tents, etc. 

We al80 send. fr� q,f charae. It Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
pal<ents in all the principal countries of tbe world. 

Ml1NN &. CO., SoJ1cltors of' Patents, 
261 Broadway. New York. 

BRANCH OFFICE - Corner <>f F and 7th Streets. Washinglon. D. C. 

© 1883 SCIENTIFIC AMERICAN, INC
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NEW PARLOR ORGAN ONLY $36. 'WaUN'l!!D 
SIX (6) YEARS. 

anOrl1:ii":-:;:;;iisI101iiid"';;;ir;yr�o;;;urself of the above offer at once, as ir.�.Jh-t� In mind, tha* I will not 

DA N I E L  F!! .B EATTY, W 

THE B,V,RK",Hl ltE HIl,l .S.-A new COlored , Map, 22x28 in. sbowing mountains lakes, rivers, I valleys. hamlets, raliroads, h1ghways, and points of Interest, nee to any address. Apply to BERKSHIRE LIF� 
lNSURANOlO CO., Plttsftel<l, MaSS.; or it." General Agent, . 2'l1 Broadway, New York 0It)'. ,. 

- � . .... . 
youtoWn ·wn. 1'1111110" e Address H. HALLET &; CO., POrmind, Me. 

$40 000 l�x��E�!I!.�� ! 
Tm� OITJIll. GOOD TILL BEPTElIIBEB, 1883, Ol'l'LY. 

The proJ)l1.etors of the FARM .. FIELD AND FIRESIDE. being desirou$ of having their already wellknown and popular Agricultural and FamJly paper more widely circulated a.nd introduced into houses where it l� not a.1l'eady known, have deter�ined � throw. off all profit this !ear and in addition use a portion ot their C!l-Pltal for th.e sole purpose of lncreasing theIr circulation to I OO,ono copies. After deciding to more utensi.vely advertise than ever before. the following plan h.-s been a.i1optett fiy us. 

P<»]R, 50 

a II IS 0 re en S 0 e Iven Away� 
BiBB'S -- � u. S. Government Bonds of $1000. . . . .... . 85000 00 1000 Pocket Sllv.rFrult Knlv ... . . . . . . . . . . . . . . . 1000 00 

BCeA\ebLraT .. �-3'O;g.RlnB.l 19 R �: g�::����: "of, l�gg: : : : : : : : : : : : : ::: : : � gg �888 g�':,�·G�:';�!cP.-!,';.e'i·.;a;;li . . . .  · . . . . . . . . . . i888 gg 
..... . 1 Matched pair of Trotting Horses. . . . . . . .. .  1000 00 10 Gents' Gold Watches English Y;;;ement 800 00 

FIRE PLAOE HEATERS 1 G�and Squ�e Piano. . .  . . . • . . • . • . • . • • • • • • • • •  800 00 10 L�di�sJ Gold Watchf's, English movem't 600 00 
To w:nn.pperandlow ... room� l ¥��.�";,.�l����:$�::::::::::::::: ::::::: � gg � �gfi:a1�D'\�.\'��rn:.':'�;� m?v

e
'
t � gg The ��ldH�:::�1nm::::�rlmioal 1 Anve

� 
Din!1er Service. . . . . . . .. . . . . . . . . . . . . .  100 00 3 Patent Harvesters . . . .  , . • • •• • • • • • •  : : : :::::: : lOW 00 B. C. BIBB It. SON � ��

p
s. 8��:�a:ckS·Of·85o· ·eacii: : : ::�::::::: �88& gg srJ �r���;:or! �<j!i�1u;e�· · · · · · · · · · · · · · ·  s:: gg Poundr,.. Otll08 and Salesroom&, 1000 P�otograph Albums 82 each. . . .  • • • • • • • • • •• 2000 O() {) Raw Silk Parror �uit Furniture� :::::::::: 1000 00 B:it:�:;t �treet, � ���;��n: : ::; : : :: : : : : : : : : : : : : : :::::·::: �88 gg U��?S������cte�,

i
j�����:a\��. �ZED SLATB ��A�Nnu8::�· �t----jIt����������U��d�f��2�5���ro��1����J�����������������I �Send!or Oirculars. ents. thus guar eDtl V ue rom cents e���'a!�C:-.. ell a grand ago tion . -

All of the above presents will be awar ·oy comUllttee.chosen at the Fe.tI-
WA XT1<:D.-F1RST-f'T,A�'" I · .\ TTV,R N IU A K
J<; n ,.. To a good man steady work and flrRt-class pay. 
Address B. W. PAYNE & S"N�, Cornlllj(, N. Y. 

1- 1 
OPI U M  

Ha.bit easily cured with CHLORIDE OF GOLD LESUE E. KEELEY, M .D. ,  SURi�O]Ni!. & A. R. R. D�Xc:;,.:El:or. c:da_ 

RUPTUB.EI 
�.rt,:'.°!lMJ'k�lW}�O��{h�� ��Ve ����a�� 
Wew York. His book. with Photograpbic likenesses 
of bad cases, before and atter cure. mailed for lOco 

M A N H O O D ! 

KNOW THYS A Boolr for 
' Young ,  J\I i(lfll �-A , 
The untold miseries that result from Indl.cretlon In early life mltybe alleviated nnd cured. Those who doubt this nss�rtlon shou'd purobase and read the new medical work published by the I'cnbo(\v ill edicnl I I1 �tit  .. tr, Boston. entltIerl tbe "ci f''''''' o f  I Me :  01'. ,. .. I f- I'l'e

.. e l'v n t i o " .  It Is not only a complete and petiect tre .... tlse on Manhood. Exhausted Vitality; 'Nervous and ���fh�lt�t�����n'i .ro";�����.P���g;e�nn���w�:;tc;:.��! p"escriptions Cor acute and chronic diseafles. each o n f'!  
o f  \vhich j �  i l l v n l n � bl f'.  so proved by the author, wbose c:rn"rlence for 21 years Is .uch as [lrobab1y never before fell to the lot of nny physician. It contains 300 
�::�gjll�g���iiY, rIi:���h����r�:r e�:r'it�ln��!I':J;; ant�ed to be a finer work in every sense-mecbanir.a1. 
1�1���yco�[nri����s1��.I;;;��� �Jn��h:fiI'i;�r�e���J�':t� 
PrIceonlY$l.25 by mall. Gold me�alawar<1ed the autbor br, thc National Medical A.aociatlon. I l lnstrated sam-
l' l��!.?n�'fu"1W&f,V���I�·Alet'N'k*[TiJTE. or DR. 
W. H. PARKER. No. 4 Bulflncb Street, Boston . .  Ma ••• 

The author may be consulted on all dl._es requiring 'lIInll and experlenoo. 

..... bJ' tht"J Snblllcribe .. s. this festival will take place Sept. 9th. It will not---be neceSS�""""Tbl" Subscribers to 
:��a� 

th
;lfrb�

v
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r
:���8s�� 

be 
-!F�

y S� �t����ta��� �����d us i: i�h1: :: nra:°:?i: 
for Six �onths' �UbSCriPt10n, and therefore we cha.rge nothing for the presents. O U R  PROFITwill Ee  in 
your future 

�
atron

�b 
as we believe yo'll: wUl like our paper 80 well that you will always remain a subscriber . t�R.� �¥� J'.Ri�.lol!,,����ill �:�:;��fth�IF1�

e
Nr: r.�tJA�b cFf�nl���Eu:o;n.1x"�;��,I!n� 

a numbered receiot for each of your subscribers and one extra for your trouble 
SEND TEN SUBSCRIBERS with $5 and we will send / 2  subscriptions and twelve numbered receipts. 

This oifer will hO}(!Ji
00d until Sept. 1st oTily:, as we shall Um t the number of new subscri}:ltions to 100 DOD, 

��
e s:��;i�;t: our friends to forwaid subscriptions early, as in no caae will they be received'la.ter 

TH E FARM, FI ELD AN D FIRES I D E  
18 one of the oldest and a.blelt edited Family and Agricultural papers. It conta.ins twrentl' .... ere pae'es 
, Eilrbt:r Col .. ,na.,.including elegant cover, bound, stitched and cut. And now hag a circula.tion of 43,000 
OO PI ES. It contains Stories, S ketches, Poetry, Farm, O a rden, Househo l d  and A g ri
cu ltu ral Departments b� the best Oontrl b utors of the d ay, as well as an I l l ustrated 

!'�����I�W':�!'i���'and ���!�ap�rC'!1 ��e��2��e!1 E!fnO:D�· lII��U��ti�o�e�:refu��:�� 
contltinB that whieh wiU interest, instruct and amuse tile whole family. 

T H E PROPR I ETORS are men of means, who always have done as they agree, and our paper i8 long 
eatablished and re1 abfO with sufficient capital to carry out and fulfill to the letter a

r:J 
otfer we m

az; 
make. A�l!lt��Mr�ta �MM�glw.1.I.l��2dIJI.!i l.�"J��1JeYW::':i

l
JI:��t. 

a
s�;I�co;i.� ".J;!� 

ONLY 60 CENTS rxJ���:.�*���e�e=m�� ��i::=�J:�!tfe>� 
eubscription price. AI to our �,(l�tll PDt refer thOle whtJ d.; nol kwow 11' to anll repvt.abl� PubliRher in Chimuo. 

��:Jr!,a Sle"tte�� " � �o��; ���r � �����13�&'d�::!:� :; tg:r risk; \L-ger sums should be sent by 

FAR M ,  FI ELD A N D  F I R ES I D E, 89 Randolph St., Chicago. REMEMBER these are P resents to o ur S u bscri bers given to them abso l ute ly 
Free. Cut t h is out li n d  show to fri ends, acq uai ntances and n e i g h bors, as It 

will  not appear again. ( Postage S� sums less than ' 1 .00.) 
H..E.A.:J:> T::a::ESE z...ETTE H..S = 

I �� I�!:e:::v�r;o�r, 
;your pa.per. ean d�;;�I�� v.'s:"IT\i� Ii!t!l�ht:-o!�::o

:!!i.Y. 
" 1  think the paper worth ten ttme.the: prlceJ�H��l,llP���:\l���I::!:�.;; .. 
" I  :reeelyed your paper and am 110 well pleased with It that I Inclose lisa more for the s.me. l ahall try and set more subscribers for your excellent paper." 

FRANK GEYER, Cooter, Idaho. 
e;��::e�::.c:r beiDa: 110 prompt. EveWBh�l!#�v�:&IG'Rf;�� \i�r��!�i:��d 
.:.: ��:.r:l:!te..I::::::a:::;�!� tr:��h J�D��lllll:GTtN. �:;: B�':.·:t.:::!:�Vt� 

pr WE C01JLD GIVE AN lrNLIMITED NUMBER SIMILAR TO THE ABOVE. 

H E N D E R S O N ' S  S P E C I A L  R E F R ACTO R Y  C O M P O U N DS. 

I C E  M A K I N G  M AC H I N E S, 
And Machines fo r Coo l i n g  B reweries, Pork Pack i n g  Esta b

l i sh ments, Cold Storage Ware houses, H ospitals,  etc. 
l"!ESD FOR I1,LUSTRATED AND DESCRI PTIVE CIRCULARS. 

PICTET ARTIFICIAL ICE CO. (Limited), 
P. o. Box 3083. 142 Greenwieh St.f New York City, N. Y. 

IRON BLOWEI\ 

:a L.A&'1". 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  8t. F. M .  R O OTS, Manufacturers, 

CONNERSVILLE, I N D. 
S. S. TOWNSEND, Gen. Agt.,22 Cortiand St., 9 Dey at.. 
COOKE & CO., Selling Agts. ,  22 Cortland Street, 
JAS. BEGGS & CO.,  Selling Agts. 9 Dey Street, 

N:m� Y<>�K.. 
SEND FOR PRICED CATALOGUE. 

SPEAKING TELEPHONES .  
'J'UJI , umU le"i\' IU<;U, 'J'EI,EPIIon: eml l'A NV, 

W. H. FOHBES, W. R. DRIVI<R, THVO. N. VA IL, 
President. Trefl8'1JA'er. Gen. Manager. 

Alexander Graham BeU's patent of Marcb 7. 1876, owned by this company, covers every form of apprratus. Including Mioropbones or Carben Telephone., In wblch the voice of the speaker causes electriC undu atlons corresponding to tbe words "poken. and which artlcu! .... 
¥g�sJ:����i�i���� W�l��fstg;:8Yggb��. t��c�ri���:i r::��r�l�ni��� t�u��;ft:��e������fn�� I�hc�ab�! 
j::��ft,:.n:�d'�n!e'.;:,e';,.c��t';,"t��n��'far�� �:rfi'e�: Tbls com�any also owns and controls all the other 
�!Sr:'0:P��lp��W�i�g� . ��dB�&e�s�ison, Berliner, Gray, 

!f.,y���g�t;se f�tr!:l���� t��';�lj1�g, �'haP!l'J���fi�:.;iem. 
��n�: o¥�'hc.:'���n��e�IY or througb tbe authorized 

All telephones obtafued except from this company. or its authorized licensees. are infringement!;! and the makers. sellers. mid users- will be proceeded against. Information furnished upon application. Address all communications to the 
A 1UEUWA N  I� " I . ! . ')'E J . "PHONE COIlU·A N V, 9a llh l l{ �t .. eet. UOI'!t I OU,  lU lbiS. 

STEAM PUMPS 
or eve ... y desCI'jPtion anti fnr ... very purpose. Boller �'eedlng and Fire Pumps a Rpecialty. Pumping 

lei 
returns from steam heating apparatus without tbe use of tanks or traps. Combined Pumps and Boll· ers for Railway water Station •. Adopted by twenty-four leading R. R. lines. 

SMITH, VAILE & CO., Dayton, O. Send for descriptive catalogue. 

ARTESIAN WELL DRILLING, WELL 
BORING AND MIN
ERAL PROSPECTING MACB[NRRY. Portaule, low priclld, work(!ll by hOM!!e .  s!t'am or man power. Will pl"octlrt'l an ahllnrifl,nr.e of WAter In e .. rtb or rock, anywhere. Senfl Re. stamp tot· f'AtRlol(tlP, ,,110 nAmt:8 (If those � .. ant, lug water. C. D. Pierce Well Co., 29 I10le Street, New York. 

C l al'l,'s NoiHe\"8" Rubber Wherl8. 

tlWJg;;I�J;:d'n£:p���te6}nir�':,d ",�:!Y:' .Adapted for Trucks. Boxes, l1askcts, Tables, ' and work of cvery kind In Mills, Ware· bouses, StorCls. etc. Catalogue free. 
GEO. P. CLARK, Winasor Locks, ct. 

Ste e l  Cast i ngs 
From II to 15,000 lb. weight true to pattern, of uneqnaled streWb, toughness, and durability. 20.0:lO Crank Ehatts 
l't�d !u�rI��ft� ���lso�t��IM!�fI 0��ITnr:snnl��n�r��� 
clrcu�iI'1�Jl..'irrtIiS�TEEJ. eA !i'TIX Wo ; eo., 407 Library St., Philadelphia, Pa. 

WESTON DYNAMO ·ElECTR I C  MACH INE  
The undersigned, sole agents for the above maohIne 

for 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the principal stove �anufacturer •• Nickel 
and Silver Platers In the' country. Over 1,500 now in use. 
Are also manufacturers of POl''' Niclwl A 11 0df's. 
Nick,,1 Salts. Polishing Compositions of uli kinds, 
and every variety of supplies for Nickel, f3l\ver, and 
(MId Plating ; also, Bronze and Brass Solutions. Com
plete outfit. for plating. Estimates and catalogues fur
nished upon application. 

H AN S O N  VAN W i N K L E  & CU 
S O L E  A G EN TS' \ lc' W \ U /, . Y ," 
New V.rk'Omce, 9!& aDd 94 Libert)' St. 
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I n.loIe, Palle, 
'
eaelo iIl8e.·tion - - - 7a cents 0 line. 

Back Palle, enclo Inset-tion _ _ _  81.00 0 line. 
(About eight words to a line.) 

1iJn,gra1ring8 m(¥J/ head advertillllflUlnts at the same rats 
per line 1lv measurement, as the letter pre& . AdtJel'o lilleriimla must be received at publication qt/Ic6 as early 
a8 Thursday f'1tO'I'I'I4ng to appear in next 'I88Ue . 

The Best Injeetor 
In the World. 

The Cheapest , Neat· est. an d most 
Eeonomlcal Injector. 

Also BIl!:h-lIftlng 
Automatie Injeetor. 

Lehigh Valley Emery Wheel Co. 
X.u'�h.i..h1;o:a., :Pa., 

EmerJ,f,�J .. undum 
A N D  C R I N D I N C  M A C H I N E R Y , 

For use In FoundrieshMachine Shops, Cotton Mills. Saw Ml1ls, etc. Parties 
needing such goods s ould not f

. 
all to send for catalogue and prices. No 

shop where steam or water power Is used Is complete without them. 

O N E  THOUSA N D  TONS 

M ETALLIC SH I N G LES 
T:&I::JII 

Shimer Cutter Heads 
1 0,000 SO L D .  
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work Car SIding:. Fioorinll, 
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Shimel" & Co., 

MANCHESTER, EN GLAND. A n d  !!!!1 Dudle,. Road, Wolverhampton, Enlr. Mi lton, Po. 

BOJlec�!!n�, !� IF��J!I�t���Ju�'!!! 
catal�M.��'l!&�B�8�tnllstor ��! ��'o;�. .• COLU M BIA . .  B I CYCLES 

. . Ne��!ra!�(�Cp!�)Lc�!:gue, 
giving full description of tbese ma
cbines. sent tor S cent stamp. 

. THE I'OPE M' F'G C O . ,  . . . . 59'l Washington St., Boston, Mass. 

Seventh Annual Exhibition 

PittsbHr� HXDosition 8ociuly, 
O P E N  F R O M  

SCDtcmbcr 6 to October 13 ,  1883 . 
Artists, Inventors, MechaniCS, and Manufacturers of 

the· Ullited States cordially Invited to participate. 
. 
J

�I?!=:'t�Fao�n�g?iWlL,a:S���s:2 acres. 

J. O. PATTERSON, Secretary, 
P. O. Box S9a, Pi ttsburg , Pa. 

WD. A. HARR I S .  
PIU) V I J)ENCE, R .  I. (PA RIi. STREET), 

Six minutes walk 'Vest from station . 

HARrii'S:(')onLis'se 'jtNGiNE 
Wi l io H art-i s' I'al e n ted Im provementB, 

f.· .. m 10 to 1 .000 H. P. 
. PA T£NT �; .. J ACKET K E TT L E S , 

Plain or Porcelain LIned. Tested to 100 lb. 
. 

pressure·
J
l�M'rr.

1i��
D & CO. 614 and 616 Market St., Philadelphia, Fa. 

BOGARnUR' PATENT UNIVERRAL ECCEN
TRIC MILLS-For In'indlng Bones, Ores Sand Old 

Cruclble� FIre CIs,. Guanos, ·  011 Cake, Feed, Corn. 
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�� Co�:e, 
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DUS, corner of White and Elm Sts., New York. 

THE RIDER HOT AIR 
COMPRESSION 

Pumping Engine ,  
For cit,. and countr,- residences where 
It is required to raise a suppl,. of water. 

Simple, Eeonomleal, El'eetlve. 
No skill required to run It. We can 
refer to our customers '1f eight ,.eurs' 
standing. Bend for catalogue. 

CAMME Y E ll & SA Y ER, 
19 Dey St., New York. 

ROO FI N C. 
�'or stliep or fiat roofs. Applied b,. ordinary workmen 
at one-tlilrd the cost of tin . . Clrcuiarll and .ampl esfree. 
Agents ''' anted. T. NEW. ltJ John Street, New York. 

THE GREATEST OPEN CIRCUIT BATTERY IN , THE WORLD. 
BERGMANN & CO. bavenow succeeded In suppl:ylng what has till now been the great desideratum 

In Telephone and all open circuit work. . 
Thl. Batter,. I. not onl,. the Simplest, cleanest, most economical, and most durable of all ,  but It 

overcomes all the exlstlillr defects of the Lemanch6 and ot.her forms hitherto emplo,.ed. It Is 
SlOall, neat, compact. and ve� portable ; hermetlcall,. sealed and guaranteed to form no g&l!!es. On 
this account It requires hardl,. an,. attention. It wlU last more thin twice as long as anT other. It 
Is chea�er than lID,. other. Helglit'r6

M 
Inches : diameter, 3}4 lnches. ·Prlce !Jci complete. 
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to dealers and 
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FR ICTION 
CLUTCH. 
Send for Illustrated Cata

logue and DIscount Sheet 
to 

A. a; F. BROWN, 43 Park Plaee, New YOl'k. 

rl\tFTpuuljNd 
HARTFORD 

STEAM BO I L E R  
Inspection & Insuranee 

C O M PA N Y. 
w. B. FR4N K L lN,V. Proll' l. J. M. A J. II EN, P rea' l .  

- J. n .  P I ERCE.  8e r.' y . 

THE DUPLEX INJECTOR .  
The constantl,. Incr,easing demaud ·for this " Boiler 

li."::.
r Te.ra��t:lrl��:!�a���J·=Ir:� nOw 

Manufactured b,. JAMES JENKS, Detroit, Mlell. 

OF 'l'BB . 

J tittdifi, �mttitJu 
FOR 1�3. 

The Jlost Popular Selelltille I'.per In tile '''orld. 

H. 
ERICSSON'S 

New Caloric 
I'UDlpi il� En6inc,  

FOB I Only 83.!!O n. Year, I llelll d lnir po.talre. Weeld,.. 
l)� NUlDbe.·s a Year. 

===:::-�:-:-:::=::--::-::-- ____ :-_-==.__ 'rlol .. widely clrcll l u . ed and splendld1,- llIustrated 
VOLNEY W. MASON &, CO. paper Is published weekI,.. Ever,- number contalns sI:I:. 
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ASBBSTf'S ROPE PACKING, 

A S BESTO S WICK P A C K ING. 
A S IIESTOS FLAT l'A C K I N G, 

A SBESTOS SHEA T H I NGS, 
A SBES'l'OS GA SKETS, 

A S IIES'I'OS BU I l.DI N G FE I.T. 
Made of strictI,. pure Asbestos. 

H. W . .. fOHN S  M'F'G CO. ,  
87 M a i d e n  L a n e, N ew Y o r k ,  

Sole Manufacturers of H. W.  Johns' Genuine 
A I'!!II ESTOS J. f'lUfD l'.UNTS. ItOO]!' 

PA 'fiii' dmtr..rGc.rllitI�H�,n'E 

FIREl'ROO F ('OATINGS, 
CEM EN'l'S, E'J'C. 

OA.",rinth'A price Hsts and samples tree. 

DwelllJll!:s &; f)ountry Seats 
, teen pages of useful Information, and a large number 01 FRICTION PULLEYS, CLUTCHES, and ELEVATORS, I Original engravings of new inventions and discoveries, �!:Il��! ��lri�� stc:ir 

IlI,lamarer Iron \Vorks, 
c. H. Delamater & Co., 

Proprietors, 

PROVIDENCE, R. I. '. representing Engineerillg Works, Steam Machlner,-, 

16 Cortland.. St" eet, 
New York, U. S. A. 

Pulverizes ever,-thlng-hard, soR,gummy; etc. 11 The best Cla,. Grlnder and the best Cotton Seed ... Huller In the world. � Portable Steam Enldne .... Stationary Engines, Horlzonta.l and Uprfght .Hollers, all slzes , on <I) band fOr immediate deliver,-. 
j:!: 10 Barclay St., N. Y. City. 

ESTABLISHED 1841. 
..,.O:&l:N :&I:OLL.A.NX» , 

Leffe l Water Wheels ,  
With ImpOl·tant Improvements. 

11,000 IN SUCCESSFUL OPERATION. 
rINIII NIIIW PAKPILIII'l' rOil 188S 
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JAKES LEFFEL & CO. , 
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I Express. M one,. carefully placed Inside of envelope8, 

The Oldest and I.arlle"t Manufacturer .. of the Ol'ldnal 
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