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THE EDISON EXHIBIT AT THE PHILADELPHIA ELEC· 

TRICAL EXHIBITION. 

Tbe accompanyi ng engraving. made from a sketch laken 
by our artist at the International Electrical Exhibition at 
Philadelphia, is a fai thfulrepresentat.ion of the Edison eXbib- 1 
it, than which nothing in tbe great hall bas attracted more at· 
tention. The Edison Oompany sought to represent a minia­
ture counterpart of every detail of their system with a me· 
chanical and art i stic finish that should render it worthy tbe 
name it bears. How well they have succeeded every one 
who visi ted the Exposition is aware. To those who have 
not, this hrief sketch may, perhaps, gi ve a general idea of 
its most salient features, and the thnroughne

'
ss which

'
distin­

guished it. 
Facillg the main entrance, a circular structure of artistic 

workmanshi p marl,s the general headquartt'rs. Wilhin the  
dazzl illg glow o f  incandescence bursts from a circle of calla 
lilies jutting outward from a mass of roses, and japonica, 
and chrysanthemum, and gladiol i  h anging from tbe ceiling, 
and-

" From the arched roof, 
Pendent by Bubt.le magic, many a row 
Of Btarry lamps and blllzin/!: cressetB fed," 

not witb naphtba and asphaltum,as were the lamps in Milton's 
pandemonium, but w i th an invisible cmrent, which, gener­
ated lIy dynamos at the other end o f  the great hall, is led by 
devious routes through subterranean passages. Near by tI 
towering cylinder, glazed with mica, blazes with incande­
scence lamps, while colored lamps, fed by the same current, 
hang in fest,)ons aroulld it. 

The various and ingen iously contrived parts whicb go to 
make up the Edison Sj stem are here displayed, not as models 
the practical workings of wbicb must be explained, but at 
w(,rk in their several capar.ities. 

Here js 1 he plant fed fr�m a central station, intended for 
cit ies or sections thereof, sucb as that. one i n successful opera­
tion in New York city; and there the isolated plant intend­
ed for great manufactories and the l ike. The dynam03 oc­
cupy a section of their own at the northl'rn end of the build· 
ing, and notwithstanding the great currents they are generat­
ing, wbich feed several tbousand lamps scattered througbout 
the building, tbeir movements are so noi seless that tbe average 
visitor, th ough he be in their vicinity, would scarce suspect 
tbey were in active operation ; a low rumble being all that 
can be heard even when close to tbem. 

Oppos i te the Edison h eadquarters, and on the other aide of 
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the common thorougbfare, is placed a section of the much 
talked ahout and little understood underground apparatus of 
the Edison system. It is intended for and has served to 
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make incandescent lighting, not a possibility, but a practi­
cability. 

By it the current may be efficiently distributed for light­
ing and for power. For the  most part it is constructed of 
wrought iron piping, in which are laid the copper electl'ic 
mains through wbich the current is transmitted. These 
conducters are insulated with species of tape devised pur­
'posely for them, and to still further guard against contact 
they have here and there a serving of rope. Around the 
mains and inside the pipes is poured an in�ulating material 
which possesses the double advantage of hardening w i thout 
cracking. Tbe three wi re syste m devised by Edison for his 
underground apparatus is a fair exponent (If his genius in 
simplifying c ompl icatpd nnrl expensive mecbanisms. In­
ste'ld of the four wi res whicb heretofore were thought neces­
sary to ratTY the current' f!'Om t.wo dynam os of equal power, 
he uses only thl·ee. The central wire of the three is run from 
tbe connection which is made between tbe positi ve pole of 
one dynamo and the negative pole of the other dynamo; the 
two outside wires representing the remaining posi tive and 
negative poles. 

There is no current through the cen tral main while t h e  
dynamos are working evenly, thl.l opposing currents having 
It neutral izing effect., the one upon the other. In�tead of 
the 100 volt current  which the outside mains should carry, 
they WOUld, if joined together, carry nearly 200 volts. This 
is prpsented in tbe tbree wire system by means of tbe con­
nection tbat is made with tbe central main from the mains 
on ·eitber �ide of it .  In the three main system, the wires 
need not be of as large diameter as where four mains are 
used, and hence, as may readily be seen, 81 ill another sav­
ing of copper is effected. 

The apparatus by which tbe Edison lamps are freed of 
air before being sealed is fashioned after the �tyle of the 
Spreng-el air pump-a column of mercury whi le  falling- driv­
ing the air before it. Tbe life of the Edison lamp often 
extends beyond olle tbousand hours, whicb, i f  used on Pon 
average of five hours per diem, would insure its successful 
operation for more tban bal f a year. Tbis does much to 
sustain Mr. Edison's assertion that by means o f  bis appa­
ratus he c�n reduce the vacuum in his Inmps to one  one-hun­
dred-thousalldtb of an atmosphere. After his pumps have 
done tue i r  work, a curren t. of elec'tricity is sent tb rough the 
filament of the lamp to eliminate what ail', if there be any, 
may have become mechanica1Jy entangled. 

(Oontinued on page 246.) 

THE PHILADELPHIA ELECTRICAL EXHIBITION.-TlIE EDIAOll EXlIIBIT. 

© 1884 SCIENTIFIC AMERICAN, INC.



Ititntifit �mttitatt. 
ES'l'ABIJISHED ]845. 

MUNN & CO., Editors and Proprietors. 
PUBLTSHED WEEKLY A'l' 

No. 361 nUOADWAY, NEW YORlr. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIEN'I'IFIC AMERICA1\'. 
One COPY. one year postajle Included. __ . ..... . . . . . .. . .. . __ . _ .. _ .. . .. . 83 �o 
One copy, six months Jlostlli(e included .... . .  _____ ....... __ . ___ . _ __ . 1 tiO 

Villbs.-One extra copy of 'l'H" SCIENTIFIC AMERICAN will be supplied 
jlra, is for every Clllll of tl ve subscribers at $3_20 each; ad,Utlonal COple" at 
same proportionate 1'8i.e. Po�ta�e prepaid. 

Remit lIy postal order. Allllres. 
AlUNN & CO .861 Broadway, corner of Franklin street, New York 

�'he Scientific American Snpplement 

Is a distinct !Iaper from the SCTlll.�TIFIC AMERICAN. 'I'HE SUPPI.EMEN'I' 
ls lssued week.ly. Every number contains 16 octavo pagos, uniform in size 
with SClEN1'I1rIC AMERICAN. 'l'erms of subscription for SUP�J.EMENT, 
15 00" year, postage paid .  to sub.criba,.s Sinjlle copies. 10 cents. Sold by 
all news dealers throuahout the countr}. 

(Joluhined Untes. -The  SCJIDN'l'IFTC AMERICAN and SUPPLICMEN'1 
wlJl be sent for one year postage free. 011 receipt ot seven. dollars. HoUI 
papers to one address or ditrerent addresses as desired. 

1'be safeRt way to remit is by draft, postal order. or registered letter. 
Addre •• MUNN &CO .• 861 Broadway. corner of �'ranklin street. New York. 

SelentlOc AmerI"an EX1.ort Edition. 

'1'IIe 8CIII:N'1'IFIC A 1tf1�RICAN Export Edition Is a larKe and slJlendld perl­
"diesl, Issued once a month . E:lCh number Cc.ntains about (me hundred 
large quarto pages, profusely illustrated. embracing: n.) :Mo�t of the 
platee and pages of the four preceding weekly iSRues of the SCI lIJ:\'J'I1I'IC 

AMEHICAX, with its splendid engra.vings and valuable information: (:l.l 
Commercial. trade. and munufacturing announcements of leadinR bom\es. 
'l'erms for Export Edition, $5.00 a year, sent prepaid to any Jlu.rt 01 the 
wOl'ld. Single copies 50 cents. rr Manufacturers and others who desire 
to secure foreign trade may have large. and handRomely dlspla.fcd ;Ill­
nouncements published in this  edition at u very moderat.e cost. 

1'he SCIE:'\TIFIC AM IWICAN Export I£dit ion hns n large guarHIIteed clrcu­
h,tion in all commercial places throughout. tile world. Addres. �I UNN & 
CO.,861 Broadway, corner of Franklin street. New York 

NEW YORK, SA'l'lJRDAY, OCTOBER 18,1884. 

Contents, 

(Illustrated articles are loa"ked with au asterisk.) 
Army. the. reorganIzation of. I New books and publlcations_ .... 250 

project for. __ ... ________ . .. _. _. 241 . Notes and queries._ .... __ .. ___ . ___ . �1 
Botanizing .upon a coIn- ...... __ . 247 I Observatory. McCormick. tbe . .. . 241 
Business and personal . . . . ... . .. . 250 I OXY2en und nitrogen, industrial 
Chimpanzee •. �oun.Il" .......... --- 2-17 production of •... _ . .. __ . .  ___ ._ 248 
Claims, combmatIOn, infringe· Pa'per weight and pencil sharp-

ment of • . . • • • • • • . . . . . . . . . • • .  24t I ener, combined· . . . . •. . . . . . . . . . . �,� 
Comet. new. the . . . . . . .. . .. . , . .. 244 I Patents, decisions relating to . . . 24S 
copper for roofing.... ...... . . . . 245 POiRonlng from galVa! nized iron . . 242 
Correspondence . . . . . ... . .. . 0 • • •  245 Pr{,SB, improved. De Nobili's •.... 242 
D!a.monds. setting in tools· ... . . . 2U \rints on musUn, mount-inll . . . . 0 .  249 
Dlslnfectants. " 0  • • • • • • • • • • • • • •• • • •  245 I r0

W
crty, physician's, exemption 

�'i,\';.�c.R
r
oe��r�llrori: "piiiladei� 2

45 
Raft���e�

e
i�,;ms;.;: ::: _: : : :  ::: - ::: � " ph�a, Edis<?D exhibit· . . . . ... . o 239 Rock formation in Orange Moun-Ji.lectTlcal exhlbltlon, U fI_ Elec- talns, N. J .• curious ___ ... _____ . 242 trlc Lightlnjl I'o-,s exhibit" .. 241; Salmon canning in Br. Columbia. 216 Filter. oil, an elfecUve and Shafts and belts ___ . _ _ ._ .. _. ___ .. _ 241 ellsily made __ .. _, __ . __ . .. _. 245 Shop savinjls _____ . __ ... _. ___ . _____ . . 240 Floors. concrete VB. bnck . ... . ... 248 Steel, soft, punching on, on t.be 24-1 

Gun, mach., Maxim . • . . . . • . • • . . . •  244 influence of . . . . • • . . . . . • • • . . • . . .  244 GHUDSI. machine, ritle caJiber • . . . •  248 Toy. a mischievous ........... ..... �9 ydrophobia, prevention of. _. _ 245 Trade marks. the value of . ___ . 242 Inventions, agrfcu,tural . . . . . . . • •  250 Trade murks and labels, decisions 
Inventions, index of . . . . .• . . .  251 of Com.of Patents concerning 240 
Inventions, mechanlcal .. _____ .. _. 250 Tubilljl. rubber, gas tijlbt .. ,, __ .. _. 2'7 I.\':;���\'h'!i': 1:::.I:r�I��

n
�.���

.
:

.
:::: M!J ��,.:i�i��

o
:;.:i�::?.!tiire·iii <ii'ln .. �� 

M0t';�l':'W
d
lm::::\llt·J:,����. �  �� 242 �1:ft.I::'!J"ch�1j,r��I����:��::: . :: �� 

TABLE OF CON'l'ENT:::; OF 

THE SCIENTIFIC AIIERICAN SUPPLEMENT 

No.4-59, 
For 'be Week ending October 18, 1884. 

Price 10 cents For sale by all newsdealers 
PAGE 

t. ClIE.I1ISTRY_ ETC_-Purlftcatlon of Water . . . ..... . ... . . . .  _ ...... . _ . .. 'l8SO 
Schwelnfurth Green.-Us manufacture and use ... . . . . . . .. ... . .. . .. 'l8SO 

II. ENGINEERING AND MECHANWS.-Automatlc Frelgbt Car 
Couplers_-Couplers select"d by the Master Car Builders' A ssocia-
tlon.-lI'lth full page of illustrations .... _. __ . __ .... . __ .. _. __ . . .. . ... . 7324 

Car Couplers on �I""sachusetts RlLllways_ . .  ____ ..... _ " _. _ . .  __ • __ • 7326 
The Severn Tunnel Rallway_-By J. CLA RKE HAWKSHAw.-Paper 

read before the British ASSOCiation at MontreaL-With map and 
sectional elevation of tunnel.. _." . ___ ....... . . .  ___ .... ___ ......... . _. _ '1827 

The Darlington Forge.-Fun p"ge of illustratlons .. _._ . .  ___ . . . . . . . . 7329 
Light Traction Englne.-With enjlravlng . . __ ... . . . . .. ....... _ . . . .. . . . 7380 

Ill. ELEI:TRICITY, ETC.-The National Electrical Conference.­
WOl'k of the U_ S. Signal Service in relation to earth currents and 
atmospheric electrlcity_-International electric standards.-Form­
ation of a unit of power.-Theory of the dynamo-electric machlne.­
Transmission of energy.-Underground wires. -I,ljlhtnlng rOds . ... . 7320 

Apparatus for Testing the Resistance of LlJlhtnlng Rods.-2 
lIJlures .. - --.. . . . .. -- ..... ---..... ___ . . .. ... . ______ . _ . ___ .... ___ ._. _ .. . . . 7828 

Ban L1"htning.-By GASTON I'LANTE.-2 ftjl\lres._.. . .  ..... _ .. . . . 7323 
Messrs. Renard and Krebs' Electric Balloon .. _ ... .... ... . _ . ___ . ___ 7S23 

Ititufifit !mtritau. 
RECENf DECISIONS OF THE COIIJlIISSIONER OF PATENTS 

CONCERNING TRADE MARKS AND LABELS. 

The Ojfteial Gazette of the United States Pat ent Office, of 
September 30, 1884, containR a deciRion rendered September 
22, 188!, on the vexed label and trade mark question by the 
Commissioner of Patents. In rendering his decision the 
Commissioner gives very length V reasons, the text filling 
nearly two ful l pages of the Gazette. The question is the 
old one whether the Commissioner Ililnse fuse to register I1S 
a label what in h is judgment constitutes a trade mark, and 
whether, if not a t rade mark in all characteristics, it t hen 
can be registered a� a label. Whoevel' as an applicant has 
had labels snbjected to Patent, Office rulings on the a1.Jove 
question, will know what the decision was. The Commis­
sioner held that the words" nilt a trade mark" occurring in  
the statute gave him fu l l  power to refuse l abel registration 
to a Jq,bel con taining subject matter for a trade mark. 

We take decided issue with this decision .  In former arti­
cles we have stated pretty fully what our views are, and 
have fortified them by appropriat.e quotations from authori­
ties. The great court decision in these matters was ren­
dered September 30, 1881; it is in the case entitled the Wil l­
cox and Gibbs Sewing Machine Company against E. M. 
Marble, CommiRsioner. This was a case before the Supreme 
Court of the District of Columbia, and in  it a peremptory 
mandamus was i ssued, enforcing just such a regis tration as 
is now refused. 

In his decision MI'. Butterworth d isposes rather briefly 
of the opinion in the sewing machi ne case. He does not 
agree with it, and so concludes that it was not fully argued, 
aud asserts th at  it was practically an exparte case. Now 
the truth is that. the case in question did not go by default 
in  any sense.  In Mackey's Reports, vol. i., page 285 et seq., 
Mr. Marble's answer in the case will be found. If the de­
cision, published also in  the Official Gazette of October 17, 
1882, be examined, it wi ll be found unusually long and ful l .  
The court strikes at the root of the mat ter  by going back 
to the o riginal registration of labels with the Librarian of 
Con�ress under the copyrigh t laws, a n d  by deducing there­
fl'Om the powers of the Commissioner of Patents. But this 
opinion of so high a court is disposed of as giveu in .. prac­
tically -an ex parte proceeding,". and as one ren­
dered in a case that" did not have careful consideration" 
from the court. Now, no one can impartially examine the 
decision so shortly disposed of, without forming exactly the 
opposite opinion. It is certai nly a bold criticism on the 
methods of so hig h  a court t o  say that it decided a case and 
issulld a peremptory mandamus w ithout "careful considera­
tion." 

The Supremll Court of the District of Cr,lumbia is the 
successor of the old Circuit Cou rt of the District. By the 
act of February 27, 1801, the original trihunal was estab­
lished, one of w hose fu nctions was to issue writs of man­
damus tIl compel public officers to do acts required of 
them by 13 w in performance of their duties. The Supreme 
Court of the District waR established by the act of March 
3, 1863, whereby the oid Circuit Court was abolished, and 
the new court made its successor. Cases from the Supreme 
Court of the District may be appealed to tbe Supreme 
Court of tbe United States. Thus the court we are consid­
ering possesses very high powers, exceeding in some respects 
those of the ci rcuit courts. It is, to all intents and pur­
poses, in the mandamus proceedi ngs a United States Court. 
Several jud ges, one chief and five associates, compose it. 
Yet a carefully rendered decision of such a court, given 
afterf ull deliberation, is d ispos!:d of by the Commissioner of 
Paten ts in  a singl e  sentence. 

Tbree divisions of label and trade mark matter are creat!:d 
by the Commissioner's decision . There is, first, the lab('l, 
which must be descriptive; secondly, the trade mark, w hich 
must be arhitrary 01' non-descriptive, and in use in commerce 
w ith some foreign nation or Iudian tri be; and thi rdly, the 
subject matter for a trade mark, but not in the prescribed 
commercial use. Of these three the flrst two are registrable, 
the last the Commissioner decides is non-registrable. All this 
distinction is pu rely a Plltent Office creation .  The old registra­
tion unde r  the Copyright Laws w ith the Librarian of Congress 
was subject to no slIch r uling�. The inheri ted power of 
registration belonging to the Com missioner of Patent,s should 
Lot be ei ther. The point overlooked by this official is tbat 
he registers labels under one clause of tbe Constitution and 
trade marks under another. To define trade marks i n  ad­
dition to the special act of March S, 1881, he has a multitude 
of court decisions. To define labels he is obl iged to have 
recourse to Worcester's dictionary. His predecessor used 
Webster. He does not take the point that the greater in­
cludes tbe less, and that the term la1.Je! includes trade marks. 
Labels are registered u nder the copyright hw.  Can anyone 
conceive of an engraving being refused registrat,ion by the 
Librarian of Congress because it is arbitrary? Yet this is 
precisely what the Commissioner upholds as proper pract.ice 
in the Patent Office. 
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change has heen inaugurated. The status of affairs now is 
that tbe Supreme Court decision is set aside, and that ruJ:ngs 
are m ade that would unquestionably incur a mandamus 
from that tribunal were one applied f or. But owing to the 
somewhat minor importance of this class' of privileges, such 
proceedings will not, often be inaugurated. 

The Commi�siollpr's arguments in  the case in question as 
affecting labels are derived from these words of tbe statute: 
"not a trade-mark," and from Worcester's d ictionary. This 
is but a small ba'lis for a decision. The true way to treat. 
such a case is to go to the root of the matter, and examine 
the origin of the powers whose l imitations are under discus­
sion_ Had the lat.ter method been ado pted, and not the more 
superficial plan,  It different result would probably have been 
reacbed. But taking the issue as presented, we find that the 
Commissioner quotes Upton's definition of a trade mark, and 
Worcester's of a label . The trade mark according to Urton 
is "the nam e-symbol," etc. . . •  �dopted by a manufacturer 
or merchan t" to dllsignate the goods that he manufactures 
01' sells." Worcester says a label i s  "a small piece 
of paper 01' other material contlliuing a n ame, title, or de­
scri ption, and affixed to anything to indicate its n ature or con­
tents." Certainly these two definitions quoted by the Com­
missioner in h is  decis ion come very close to each other, con­
sidering that they describe t h i ngs that he cOllsider� so radio 
cally different. Even in Worcester's definition of n label 
absolute descript iveness is 110t i n sisted on, as nature and 
contents may be ind icat.ed arbitrarily liS w ell as descrip­
t ively. It is in such !ll'bilrary i nd ication that the commerciai 
value of a trade mark consists. 

We can only h ope for the satisfaction as well of the Com­
missioner as of the public that some of these casrs will aga in  
be  brought before the Supreme Court of the D istrict of Co­
lumbia. M r. Butterworth, we are conv i nced , desi res such an 
issue no less than the prospeJti ve rpgistrants of labels and 
trade marks. When such a case does a r iFe, the Commission­
er, to borrow his own exprcssions, w ill have a good chance to 
fully argue the case and see that, it receives careful consider­
ation from the judges of t he court. 

04 4 _I .. 
SHOP SAVINGS. 

A very s uggest ive sight was w itnessed a short time ago i n  
a visit to a large manufactory of machinery and tools. The 
outlet to the sink had been been c1o�ed, and the  large drain 
p ipes had to be removed and cleamed. The result of that 
clean ing was a surprise to tbe proprietors, alt hough it waR 
not so to at least some of the workmen_ If a l ist  of the ar. 
ticles found in the drain pipes and at their outlet i nto the 
tail race w as made it would be almost l ike an inventory of 
the small parts used in tbe manufact ures of the estahl ish, 
ment. There were hundreds of  pieces of broken files, taps, 
reamers, dri lls, parts of machines and tools spoiled i n  the 
w orking, and a wagon load of c olton waste. The watel' 
closets h ad been used as convenient "catchall s," "scrap 
heaps," ana" glory holes." How much the esta1.Jlishment. 
had lost in this way could not readily be estim ated, as much 
of it must have been swept away by the stream and m uch 
of it buried o ut of sight. 

It is surprising how m uch mfty be saved in tbe shop by 
judicious atten ti on  to little th i ngs aud by handy appliancee 
for s!lving. An establishment that works up brass ana i ron 
in about equal proportions for more than a year, mixed the 
drillings, turn ings. and filings of both metals i n discr imi ,  
nately, and dumped them out  of doors as useless rubbisb 
to be got rid of. A separating machine was suggested, and 
now one of the proprietors declares that if paid for its cost 
within three weeks. It is self-operati ng, requiring only tLe 
occn.sional supply of the chips and the removal of thoRe aI, 
ready sep:lrated. The mixed chips pass through a trough in 
a thin stream before a revolving cyl inder composed of horse­
�hoe magnets; the brass chips drop in front  into a box , and 
the iron and ste('1 chips are carried on the  magnets to the 
under side, and are br ushed off by fi xed brushes into anotlier 
box. Before being separated, these mixed chips were 
worthless; after being separated the iron  chip!! had a mar­
ketable value, and the brass cbips a value ten times as gl·eat. 

In a large man u factory of machin e  screws, where two bar­
rels of oil a day is not an nncommon amount to 11se, if  all 
the machin�s were supplied afresh, three-fifths of this 
amount-sometimes more-is saved for further use. Thi s  is 
doue by a small centrifugal machin e. 'fhe chips , soak ing  
in  oil, are dipped i n t o  the lit.tle cnp shaped receiver, the 
cover closed, the belt started, and the oil comes i n  an  al­
most invisible borizontal sheet against the sides of the en­
veloping pan and runs in to a tank ready for use. The 
chips are cleaned so nearly that they barely soil the hands. 

In a certai n machine shop worn out and broken files are 
placed in a transverse holder on the gri ndstone frame, held 
agai nst the facp of the stone by spring�. g i ven a traverse by 
a beH and It spiral cam, and the resul t is bits of smooth steel 
just adapted for forging to bllring bar cutters a .nd keys, 
with a further result of keeping the stone trued. 

IV. ARCHlEOI,OGY.-A8tonlshing Dlscovery.-Delfted May"" that 
lived in America thousands or years ago found among tbe gods 
and goddesses of Japan.-By ALICE D. LE PLONGEON ... ... __ ..... _ 7833 

The mis fortune of the whole business is, that these cases V_ �ATURAL HbTORY.-Electric Fishes, PhysiolOgical, Chemical, 
_lIagnetic. and InductIve Elfects.-Actlon upon the magnetic are usually not of sufficient  import.ance to be brollght before 
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Sciatica -. . . . . . . ... ---- . . . . .. ... ... .. . _ . .. .. . . . . .  _ . . . . .. .. . . . . . . . . . _ . . .  78191 of label and trade mark registrnt ion went on with perfect 
vu. BlOGBAPIlY.-Prof. RODEltT E. RoGEII8.-Ghemlat_ . . . . .. _ .. . . _ '7319 smoothness and satisfaction. It is a grt:at pity that allY 

In brass man ufaetories tbere is unavoidable waste of tbe 
metals in  the scorire of the m elting furnaces. in the rolling 
mill department , and the wire drawing_ Whatever (If this 
waste, with the sw ee pings, can be gathered is put into large 
mortars and subjected to the impact of pivoted pestles until 
the whole is pounded to a dust Then i t  is floated in a r un­
ning stream of water tbrough a chute over riffles, which 
catch the heavy metallic particles and allow the lighter 
trash to pass off. 'l'he m etalliC residuum, packed in cruci­
bles with luted covers, gives back a profitable percentage ot 
sulid brass to he reused. 
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A PROJ'EGT FOR THE REORGANIZATION OF THE ARMY. m i t  ted on a shaf t at any place in its en�ire length . Even if I a correspondi ng resemblance, and the chloride we know 
The inte1 1igent  observer from the other side of the ocean t his deflec t i on is not ap parent to the eye, it can be detected abundantly as a violen t  poison ; we may doubtless fear the 

bas often, upon h i� retur n  home, recorrled his surprise that by holding the finger ag,tinst a shaft i u motion. lactate. 
a n atioll of fifty mill ions of people should suffer its seacoast The d i rectio n  of l.Jelts is a subj ect that iR not usually suf- Here then seems a real  source of danger from water flow-
defenses to fall into decay, its army to sink into insigni fi - ficiently considered. I f a belt is hung to run vertically its ing th rough galvanized iron pipe3, and if really any i nj llry 
cance , and i l s fleet to lapse into the proportio ns  of that of a entire weight is u pon the  upper shaft, and it must be kept ha'\ ever been produced l.Jy such watp.r, it is doubtless in this 
po wer of the fourth cl ass. To tbe European mind, wedded so t ight as to take up t h e  sag o f i ts  weight, which causes i t manner that it has been done. But tbe remedy is p lain an d 
as it is to the theory t b at peace is only secure when sustai n- to fall off f rom th e  b uttom of the lower pulley. If a belt sure. The metal and the oxide are both i n sol uble, a n d  can 
ed by the power to make w ar, the idea that there is safety must run vertically, let the lower pulley be as much larger sure ly be filtered out. If, therefore, the water co u l d  al ways 
in disarmament is i ncomprehensi l.J le .  than the  upper one as possible, so that the belt can have a be filtered no danger would ever occur, but  u n fortunately 

The super ficial observer, as we know, ascri bes the la- bearing on its sides. Under no circumstances allow the t h is is done in so few in stances that the pract i cal bearing 
ment able condition of both our military ar m s  to the  tem- lower pul ley to be smaller than the u pper one ; i t is best al - of i t is small. And w e  com e then to the quest ion,  Is this 
pera m ent of the peo pl e  t hemselves, w ho, to h is  mi nd, are ways in leading from a lower to an upper shaft, or vice versa, evil .  thu8 shown to be chemically possible, anythi n g  more 
too m uch absorl.Jed in the race for wealth to guard against to give the bel t an angl e ;  the best runn ing belts are those than a m ere matter of theory ? Have we any proof that 
disaster w hen it shall have been acquired. which run ho rizontally. poison ing has eve l' been prod uced by the use of the so-cal l ed 

This is, there is reason to bel ieve, only in part true. Re- Never have the pull of the belts all on one side of the shaft ; galvanked, that is, zin c  coated pipes ? 
cent events have sbo wn that.  when t h e  matter is set before it is unnecessary to point out the reasons why. The pull of We h ave examined with ver}" great care all th e  accou nts 
the people in i ts t ruP. colors, w h e n  the necess i ty for certai n belts shoul d be as equ a lly d istributed relatively as possiblc. available. and so far we can find nothing t o  convince us that 
mi l i t ary precautions is  sho w n  and t h e  reason for arma- It. is an easy matter to ascertain t he proper pos i ti on of the inju ry has ever occurred. Various reports hav e appeared 
ment e x p l a i n ed, they are quick to realize it. Hence it beari ng� of  a shaf t relative to its weight before the hangers of injn rious effects, b u t  none of them have been subst a l l ti a t­
w as t ll at t h e  schem e  to improve the  n aval service and, above are placed and .the shaft hung. Place the bare shaft o n  ed by satisfactory proofs. So many oth er causes of il l 
all, to man u facture lIeavy rifled steel guns for coast defense, boxes on movable horses, the bearings being at the des i red healtb ,  even of sudden attack� simulat i n g  the effl'cts of 
w as recen tly set afloat .  Little, however, has been said about distance apart. Then load the length of sh aft w ith t he poison, are l i able to be in tervolved in almost e very cu se, 
the army , notwithstan d i ng the words of warnin g uttered by w eighed or est imated load of pulleys, and not ice any deflec- that ne w sp aper st atements are to be received with extreme 
its la te ret iring ch ief. W ith a v i ew of obtaining plans for t i on. Til e  load test n eed n ot be the actual weight. but only caution. And considering the smal l numbers of e ven thpse 
th e thorough reorganizat ion of the m ilitary ar m, the Mili- a relati ve portion . Rig a lev�r o v er the shaft m id way be- which have appeared in com p a rison with the countless my ­
t ary Ser vice Institute recentl y offered a prize. T h e  suc- t ween the bearings o n  the horEes, on e  end o f  the lever to be riads o f  th ose w h o  are constantly us ing th e  water from z i n c  
ce�sful  eSRay was cont ri buted b y  Lieut . Arthur L. Wagner, held hy a r o d  bolted to the floor an d  the ot her end loaded. pipes, w e are fairly e ntit led to bel i e ve that pract.ically no 
Sixth  U. S. In fant ry . It is a concise statement  o f the m il i- By est i mati n g th e  difference ( " el ati ve) between the fulcrum danger can be att ributed t o  the m , n nd t h at the public may 
ta l'Y necessities of the Un i ted States, and, si nce i t has been and the shaft and the  shaft and th e  weight at the end of t h e  rest satisfied to hold the m  sa fe and harmless, the am olln t of 
san c tioned hy the best mi li ta ry authori ties, m ay be looked lever, a comparatively easily h a n dled weight can represe nt material presented for the chemi cal action i ll t b e s tom ach 
upon as a correct est i m ate of our requirements. the total w eight of the sha ft ,  o n  the prin ciple of the ordi- to which w e  have referred ueing in  f act too i n sign ificantly 

The  gener al plan outli n ed b.V Lieut. Wagner i s tbe organ- nary stea m boiler safety val ve l ever.  After test.ing the sha ft small to produce any result. 
ization of IV hat m ight be called the  nucleus of a n  effective by the actual weig ht of the pulleys and belts it has to carry, _ • •  I .. 
army, which, in t ime o f  war, could be readily expanded into add fi fty per cent more for the sagging, swaying, and vi bra- The McC ormick Oblilervatory. 

a much larger body of tra i ned fighting me n, s u p po rted by a tion of the belts in motion, and w hen t i r is total weight can At the recen t  meeting of the American Association,  Pro-
mili tia organizat ion practically trained in t h e  most mi o ute be sustained without deflection, the posit ion of Y()Uf bearings fessor Ormon d  Stone, d i re ctor of th e  Lean der McCormick 
d etails  of the sch ool of the soldier. He would llave the is determined. observatory of the Uni versity of Virg i nia,  gave an elaborate 
peace est abl ishment. at 27, 501 officers and enlisted men, • • • I .. description of that obse rvatory, 1 I0w approaching comple-
w h i ch on a war footing shou l d  be raised to 56,356. First and POISONING FROM: GALVANIZED IRON. t ion,  and to be devoted ent irely to origi n al research. The 
primarily he would have each arm of the service-artillery, No ques t ions can hy possihi lity be of m ore intense interest telescope, w hich w ill  soon be mounted, is the t wi u  i n  size 
cavalry, and infa n try-armed and equipped with the most t ban those which relate to th e means of supplyi ng pu re w ater of the Wash ington t w enty-six inch, anel l ike it in m ost of 
effi cient weapons a n d  acco uterments. T h e  field artillery for use in our cities and to wns. AU the drift of modern re- itB details, except t h e  driv i ng clock, which is l i ke th at of the 
should he provided wil h Gatli ng and rifled guns, and so search has been to show that diseases of va rious ty pes are Prin ceton t wenty-th ree i n ch, with an auxi liary ('on trol by 
drilled t h at they could wo rk quickly enough to operate  at a sp read through the agen cy of drinking water m ore energeti- an outside cl ock , and t h at it h as Burnham's micrometer i l ­
moment's notice, even on an advance skirmish line ;  the cally than i n  any other m ode. But of w hat use is i t  to lumination. The observatory has a permanent fun q of 
gunners be i n g  protected by shields f rom the at tacks of search wi th  diligence for a pure sou rce of supply, if i n  the seven ty-six thousand dollars as a beginning ; an d e ighteen 
sha rpshooters. He is sustained by the best modern a uthor· process of t ransmi ss io Ll to the consumer the w ater is to ab- thousan d dollars have l.Jeen expen ded in observatory build­
ilies wlr en he claims that caval l'y , to be most effective, sorb t hat wlJich shall carry w ith it  death, o r  at least the i n g�, and  eight th ousa n d  dol lars for t he house o f  the d i rect­
should fight a foot save lIpon t h os e  rare occaRio n s  whell a seeds of ill health ? The mode of distr ibut ion becomes or. Sit uated eight  h undred a n d  fifty feet above the sea, and 
sudden dash on an exposed flank 0 1'  t ile like should be re- therefore of equal i m p ortance with the source of supply. on a h ill tbree h u n d red reet above surrou n d i ngs, t he mai n  
quired of them. T b e  sa ber, h e  th inks, ought not b e  dis- With the prim ary condui ts, channels o f  brick o r  ston e, bu i lding, circular  i n  shape, i s  surmounted h'y a hemi sphe­
carded,  but the principal w eapon of the trooper shoul d be and street mains  of iron, there seems to be no occa8ion to rical dome forty -five feet in  diameter .  The brick walls 
an improved magazine  rifle. find fault. Pure  watering entering t h em will be del ivered have a hol low air space, w ith inw ard ven ti lat ion  at bot-

One of the most i nterestin g  features of Lieut. Wagner's pure. The practical danger must come, if it comes at all, tom and outward at  top. 
pa per will be found to be the description o f a m odel nation al in t he smaller distributing pipes, the hou�e servi ce. For Mr. Warner ,  the  builder of th e dome, gave a n  inter est ing 
reserve , ('om posed of a bat t al ion from each congressional this purpose three metals are in use in all O lll'  ci t i es-lead, descri ption o r the ingen ious method of adj usting the conica l  
district i n  the country. Th is reserve, composed of the s am e  i ron, and galvan ized iron, the latter being really zinc. With sur faces o f  t h e  beati n g  w heels, so that they would, w ithout 
JIIaterial as the present milit ia ,  sbould he partly equipped by the t w o former we do not propose at present to deal ; but in- guid ance, follow the exact c i rcum feri>nce of tire track� ; aIJ rl  
the Governmen t,  a n d  b e  i nstructed under t h e  personal super- asm uch a s  recently attention h a s  been publicly dra wn.to cases t h e n  of t h e  adjustment of the gu ide w heels, s o  that the  axis  
vision of ar my officers detailed for the purpose .  It would of 8upposed poiso nin g  frum drink i ng w ater which h as pass · o f  th is  cone shou ld be exactly n ormal to the c i rcular track.  
cl lnsbt entirely of in fantry and h eavy artillery, the latter ed t hruugh pipes of galvanized ir on, i t  is  worth w bile to The framework of tbe  dome cons ists of  thi rty-s ix  l ight s teel 
being lim ited to com panies and battalio ns in the seacoast. look to the matter cll lsely. We h ave been accmtomed to gi rders,  tbe t wo central paral l e l  ones allo w i ng an ope n i n g  
ci l ies, drill ing usual ly a s  i nfn n t ry, but at t imes  serving t he believe that galvan ized iron w as a perfectly safe m ateria ! ; s ix feet wide. The covering is o f  galvanized iron, ea ch  
great guns mou nted i n  t h e  neighbori ng fort ifications. if it is not so, the public ought certainly to be advised of the  piece fitted in 8itu, and the stre ngth o f  the frame is designed 

As a whole, t his paper of Lieul. Wagner's w ill commend fact. to  stand a w i n d  pressure of a h undred pounds pel' square 
itself not only to the sold ier, but to the people themselves ;  The fi rst question for us is. What fore the chemical P088i- foot. Tbere are three equal openings with indepen d e n t  
for, whi l e  prov id ing for a po werful mi litary organizat ion. biliUe8 involved ? We a r e  t o  take the case o n l y  of water sh utters, t h e  first extendi ng t o  the h orizon ,  t h e  second be­
hy far the greater portion of t h e  power is arranged t o be w ilich is supposed to  be sufficiently pure for dri nking, thus yond tile ze n ith ,  and the t h ird so far th at its ('en t er i s  op-
wielded by the people themsel ves, w h o  are sovereign.  necessar i ly excluding that wh ich is to any perceptible de- posite the division between the fi rst a n d  second. The shu t -

.. 4 • I ... gree brackish. We have not, therefore,  to suspect the pre- ters are io d ouble h al ves, open ing on horizontal tracks, Hnd 
SHAFTS AND BELTS. sence of chlorine or of alkal ies in sufficien t proportion to con n ected by endless chain w ith compulso ry parallel mo-

In many cases the shafting is too lig ht for the weight put have any appreciable effect. Neither can w e  have to deal t ion of the e n ds. The dome w e ighs twel ve tons and a h al f, 
UP' lD  it and the strain to w h ich it is subjected. In many wi th  any organic acids. Til e  water, of course, can'its w ith and the l ive  ring one  ton aod a half ; and a t ange n tial pres­
cases the bearings a re too far apar t to p roperly sustain the it free ai t·; whose oxygen is a po werful  agent, and w e  have sure of about forty ponnds, or eight pounds on t h e  cnd l e�s 
load w hen i ll motion. III m any cases the  directions of the t h u s  the m eans of forming zinc ox ide  constantly p resent. rope, suffices to start it. If this ease of m otio n  cont i n ues as 
be l t s  are either absol utely improper or relatively wrong. But the oxide of z inc is as insol uble in water as the  metal the dome gro ws old, it is certainly a remarkatJle piece of en-

Recently m u ch trou ble w as cau .. ed by tbe heating and itself, and as an oxide we may d i scard it from the question. gineering work.  
rapid wea r i ng out  of the boxes o n  the  receiving length of a And it  would seem t b e n  that a galvanized iron pipe o f  any -----_.�' ... H ...... _-----

m ain countershaft in an estahlishment which occupied a length ought to  deliver the water as pure as it receive s i t . Wells and Cholera. 

fou r  story buildin g. The length of shaft, which was only And chemically s peaking t his is n o doubt true. But an- The New York Board of Health condemns the use of 
t wo i n ches d i ameter, w as replaced by one of two inches nnd oLher factor is involved, whicb can by no means be n eglect­
three-eig hths, but the trouble stil l  contin ued. Between two ed ; this is mechan ical attrition. 
hangel s, a little over eight feet apart, were b u ng pulleys, Tllat  the gal vanized pipes nre constan tly w asted by the 
the a/!'gregate weight of which could not have b een less  than wat er is certain ; the zinc s urface is d estroyed, and accu­
six hundred pounds. The main driv i n g  belt, twelve inches m ulations in t h e  p i pes occur sometimes ,  alm ost chok i ng 
will e on a s i x  foot pulley,  ran directly up and d(lwn-verti - them, but t h is is done apparent ly ol l ly by the force of t h e  
cally-and every other belt p u l l e d  in one d i rectioB . The current cutting o ff  n n d  car ry i ng with i t  either met all i c  
nJ a in  belt that r a n  ve rtically w eighed about t w o  hundred zinc or the coat ing  o f  oxide, t wo inert and inn ocuous sub­
pounds. With t hese data the intell igent millwright or other stances.  
m echanic can rpadily see t b at econo mical running w as im- , No w if we could stop here our che m i st ry would s urely 
possible. carry us saf e ;  but the very object for whic h we are bringing 

O bject ion is ma,le to sha fting, stiff e nough to heal' the load the  w ater is that it may go i n to  the stomachs of consumers , 
and strai tl, on accoun t. of its w e i ght .  T h is m i ght be remedied an d here we enc ounter a new ser ies o f  cond itions . 
in a great m easu re by subs t it uti ng hollow for sol id  shafl ing. The gastric follicles, called into special act iv ity at every 
This subject was t " eated defi ni tely in the SCIENTIFIC AMERI- act of d igestion, d evelop an acid sec retion. The precise na­
CAN of May 12. 1 1:183, u n d er the  h eading " The Load of ture of th is is still a matter o f  dispute among phy siolog ists , 
Shaft i n g, "  sho win/!, that the change w as entir e ly feasible. t hough all agree that it i s  e ither lact i c  acid or l,ydrochloric. 

Part of this object i on m ight he removed, al so, by suffiei- Either one of these would at once dissol ve zin c  oxide or  
ently �upporting the shaft ,  as i t  is  evident that a shaf t  w il l  metall ic  zinc. Of the  physiological act i on prod uced by 
r uu wit ll less friction w hen r un n i ng perfec tly straight and zinc lactate we !lave no know ledge ; but inas m uch as the 
level than when running o n  t h e " dou ble wabhle " princi- two acids are so closely allied as t o  be d ist ingui shed with 
pie: l it  least no deflection out of a direct line should be per- difficulty. i t  is reasonable til  inf('r that their sa1ts would have 

water obta i ned from the ar tesian w ells of the c i ty ,  maintain­
ing that it is  unfit for h u man use, and reco mmending that 
all the wells be immediately closed. Dr.  Cyrus Ed'o ll .  o f  
t h e  Board, says he d oes not believe there is  o n e  w ell in Ne w 
York city that  is safe, for the r('a�on that the substrata be­
n eath the city are contaminated i n  some degree by I pakages 
f rom t b e  se wers and oth er d rainage. Paris can have good 
wells, hecause the watershed i� 182 miles away, and Londo[] 
bas a like advantage. But the w atershed ()f New York is 
the city itself situated right over the w ells. The ch ief rea· 
son urged for the closing of t h e  wells is of cou rse protection 
against di sease, an d especially against cholera. D r. Edson is 
certain that in n inety -nine  cases out of a hundred c h olera gpt , 
into the human system thr ough the  germs in w ater used . 
The j u dgment of the intell i gent gentlemen com posing the 
Board of Health that the  wells are really dangPorous will  
justly car ry great weight,  es pecially in view of the possi I.Jle 
advent of cholera here . Those w ho have expended large 
sums in sin k i ng wells for the m pply o f  t h e ir l.Juildings, t he 
In8urance Oritic thi nks, w i l l  nat ural ly he rel uctant to yield 
t o  t hese concl usions. But al l  will adm i t  that publ i c  health 
and safety should be tbe governing con sidl'rat ion. 
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SETTum DIAMONDS IN TOOLS. 

The engraving shows an improved method of inserting 
diamonds into the teeth of boring , dr i l ling, sawing , grind ­
ing. and o t.her tools, by which the diamonds are r igid ly and 
perm anen tly secured in position w i thout b racing or soldt.r­

i n g  and wit hout any possibility of their gettin g detached. 
The large cut shows the tool mou nted for dril l ing ; Fig. 2 is 
a ve rtieal transverse section o f a boring tool ;  Fig. il is a 

top view of the same ; Fig. 4 is a top view of a tool of larger 
s ize ; Fig. 5, top view of a hollow drill ;  and 
Fig. 6 is a side view of a tooth for stone cut­
ting saws. The stock o f  the tool is pro­
vided w ith one or more tram, verse recesses of 
dovetailed shape, the sides of which con verge 
sligh tly toward the longitud inal axis of the 
recess. 

Jtitutif i t  �tutritIU. 
stitnt.es a sim ple and compact device, which exerts great 
pressure. 

This in vention h as been patent.ed by Mr. A. Dc Nobili,  
and additional information may be obtained from Mr. Emil 
Zucca, of 250 Wash i ngton Street, New York city. 

. .-.. ----
Curious Rock Formation in Orange Mountains, N . J. 

The work o n  the quarry near Mt. Pleasant Ave. , neal' the 
top of the monntain, which has been carried on for mRny 

[OCTOBER l 8, 1 884. 
The Value oC Trade Marks. 

About a year ago what is styled t h e  New York Cab Com­
pany began to rnn cheaper cabs in the city lhan the hack­
men had theretofore afforded. 'I'heir vehicles were so dis­
tinctive as to be at once read ily recogn ized , the lower panels 
bei ng pa i nted yellow and the u pper ones hav ing the device 
of a crown with three feathers issuing from it, encircled with 
a garter of gold .  These cabs at once hecame favorites, and 
a prominent hack owner immediately pai n ted over a number 

of h i s  vehicles in pretty close i mitat ion of the 
same style, so that the public generally would 
easily be deceived thereby. The origi nal 
company then began suit foJ' i nfringement of 
trade mark . w h ich Justice Lawrence has just 
decided in the Supreme Court. 

In his opinion Justice Lawre n ce says that 
the cabs of the company were painted in a 
novel and peculiar manner, and that the in­
fringer's cabs were painted and le t tered to 
create the impression that they belonged to 
the same company. The Justice says : " The 
true doc trine in cases of this character is, I 
think, that no oue should be permitted to so 
dress his goods or w ares as to enahle him to 
ind lice purchasers to believe that they are the 
goods of an other. " He cites a large number 
of cases, and goes on to declare that an exact 
i m itation of a trade mark is n ot neces8ary i n  
ordt'r t o  convey a false impression . A partial 
one m ay be equ al ly effective in m isl eading 
one. He does not mean to say that the cab 
company bas an excl usive property in  color 
or words, h u t  that " it has established a trade 
mark in the colo!', words, and de vice as com­
bined , which entitle it to call on a court  of 
equity for protection aga inst an im i tation de­
signed to mislead the public and deprive the 
plaintiff of its profits. " 

' . G  
LIFE RAFT. 

Inserted in the recesses are the diamonds, 
which are shaped at t w o  opposite sides so as 
to correspond exactly to the shape and size of 
the recess. To obtain d i amonds of the pro­

per size requi red for the different tools, the 
raw d iamonds are broken up, which is ac­
com plished by making a sl ig ht incision with 
a di nmond cutt i n g  tool at tb e point where 
the diamond sbould be separated , and then 
cleavi ng the stone in the l ine  of the incision 
by a suitable tool . The diamonds are then 
cut into shape, and in serted with the narrower 
en d foremost into the bit hy aid of a few 
light blo ws. The double wedge action of 
the recess h olds the tapering base of the 
diamond r igidly in place. The diamond pro­
jec t s  at both sides of the bit., and is also 
p o i n ted at its center when required for bor­
in g purposes. For l arger sizes of boring 
tools, sevllral diamonds of smaller size, 
shaped as described , are driven close to ea.cll 
other into the recess, as ind icated in Fig. 4. 
When used for stone cntt i n g  saw�, or for 
rock d ri l ls ,  the stones are so i nserted that the 
longitud in al inclination of one tran sverse re­
cess is  in the opposite direction to th at of 
the next adjoining recess, thereby exposing 

HESSELS' METHOD OF SETTING DIAMONDS IN TOOLS. 
Since the l ife boats, life rafts, etc. , used 

at present on steamers an d sai li ng vessels 

the st ock to the same strain on both sides. By this method 
the d iamonds can be inserted at the place of use by an 
average mechani c, so that the necessity of ret u rni l l g  the bits 
for setting is obviated ; and w hen they become worn off they 

can be exch anged , and used w itb bits of s m aller size un ti l  
they are en tirely used up. 

This inve n t ion has been paten ted by Mr. Anthony Hes­
sels , w h o  m ay be add ressed care Messrs. Geopels & Raege­
ner,  Tryon Ho w , New York city. 

IMPROVED PRESS. 

OUT en grav ing shows a press designed for th e use of 
book bin ders, p r in ters, metal workers, and for purposes 
where a com pact and powerful apparatus is desirable. The 
fol lower is mortised to a l low the passage of two standards 
that r ise from the ends of the bed.  The sides of the stand­
ards are fitted with ratchets, and in grooves on the p laten 
a re slid ing dogs that are forced into contact w i th the 
ratchets by spri ngs so liS to prevent the rise of the fol lower. 

The d ogs are drawn out to allow adj ustment of the follower 
to or from the bed, accord i ng to the height of the material 
to be pressed, and suitable levers m ay be p rovided for mov­
ing all tbe dogs at once. At the middle of the fol lo wer is a 
stand support i n g  a scre w operated by a band wheel on its 
upper end.  Levers, hung on fulcrum posts on the follower 

DE NOBILl'S IMPROVED PRESS. 

and having their outer ends forked to stride the standards, 
are jointed to a nut on tbe scre w. Hook ended pawls hung 
on the outer e n d s  of the levers en gage ratchets  on the 
stand ards in such a way as tu permit the levers to descen d 
but not to rise. In operating the press the m aterial is 
placed on the bed and the follo w e r  adjusted on the stand­
ard s. T ben by turning the screw the platen is forced d o w n  
b y  direct pressure of t h e  scre w and also b y  the downward 
movement of the nut acting through tbe levers. Tbis con-

do not present sufficient faci l ities for saving 
yeaT S ,  has recen tly revealed a very curious format ion of rock the lives of person s  on the vessel in case of acci­
and has attracted much attention. So much i n terest h as be- dent , Mr. John It Adams, of Houston , Texas, has in­
come centered in this discovery that Prof . Geo. H. Uook, of vented a l i fe raft so con structed that it can be used as a 
Geol ogical Bureau,New Jersey, m ade a recent visi t to Orange stateroom ordinarily an d as a raft in case of danger. This 
w ith the special object of making an examination of this geo- life raft is  provided with two oval end pieces, on the edges 
l ogical formation ; and his report reveals the curious fact that of which are placed staves held in position by heavy bau d s  
the format ion there , and a t  the famous Gian t's Causeway, drawn together b y  n u ts a n d  bolts. On top is a plat­
Ireland, are almost identical . The roek is basaltic trap. and is form su rrounded by a railing. A ladder leads from the 
de posi ted in columns from 15 ft. to 40 ft. high,  as perfectly h ol low sh aft on the plat. form down to the floor of the raft. 
cut as i f  moulded in fo rms, and owing to their  hexagonal or Between the floor and the shell are formed com partments 
pentagon al shape offer the suggestion that their formation in which water, food, and other necessaries are pl aced . The 
was crystalline. At the two extremities of the quarry the raft is d ivided by a longitud inal central hallway , extending 
columns are vertical , while in the m iddle they diverge in from end to end, and by tl'!lnsverse partitions form i ng a 
every direction, from a poi nt at top of clearing perhaps a series of staterooms.  Doors lead from the hal l w ay i n t o  the 
hundred feet above th e base of the quarry. The colu mns at staterooms and into a toilet room formed at o o e  end. A c­
the northel'll end are the l argest, some of them being  4 ft. cess to the compartments beJ;leath the floor is had by t.rap 
across a single side, while the smaller columns present faces ·  doors. In each stateroom are bunks, wh ich are hinged to 
not over one foot across. the side wal ls an d provided with suitable means for holding 

Prof. Cook states in a letter to the Orange Journal that " it them in place. At the end of the raft o pposite the to il et 
belongs to the same class of rocks, both in material and struc- room is a d oor opening to the hall  way. The raft is held on 
ture, with the Gian t 's Cause w ay in Ireland , but  it is on a deck by chains , and th e staterooms are nsed, aecess being 
much l arger sca le, as w il l  be seen by com paring th e dimen - had through the end door, which in  case of danger is closed 
sions (which are gi ven above), w ith the follow ing taken from 
a description of the noted curiosity- of Ire l and, w hich says : 
' In diameter the pil l ars vary from 15 to 20 i n ches, and in 
height some are as much as 20 feet. ' "  

These basaltic columns are undoubted ly of igneous ori­
gin, and the curious feature of them is that they seem to 
rest upon a platfo rm of red san dstone , of whieh the moun ­
tain is princip a l ly composed, and which is a rock of earl ier 
formation than the trap itself.  The explanation is that 
the trap, wh il e in a molten condition, was forced through 
open i ngs or fissures in the sandstone during some period of 
vol can i c  u pheaval. It is believed further that there m llst 
have been more than one eruption of m atter, a s  th e peculiar 
i ncli nation of the layers would so ind icate. The matter of 
working the rock is very sim ple, from the fact that the col­

limn s  are so d i stinctly cut that w ithout very much effort 
on the part of t h e  workmen they can be d i slod ged from 
bed s and rol led to the base of th e quarry, almost in their 
com plete in tegri ty.  Although there  are n umerous qual'J'ies 
and formations of trap in the moun tain, this is the only on e, 
so far as discovered, which presents the pecul iarities ob­
served above. 

.. . . . .. 

Lectures by Sir 'Villiam Thomson on Molecular 
Dynamics. 

By invitation o f  the authorities of the Johns Hopkins Uni­
versity, Si r W il liam Thomso n ,  D . C . L . ,  F.R. S.L.  and E . ,  
etc . •  Professor of Phys i cs i n  t h e  University o f  Glasgow, will 
del i ve r  in Octoher next a course of eighteen lectures on 
,. Mo lecular Dynamics, " before the Physical Sect ion of the 
John s  Hopkins Uui versity,  Bal t i more, Md. 

The open ing lecture  wil l  he given on ·Wednesd ay, October 
1, at 5 P.M. The othe r l ectures w i l l follow on con secutive 
days at the sa llle hOll r. Professors and s t uden ts o f  physics 

are in v i ted to atten d ,  alJd arrangem('nts wi ll be m ade hy 
which they may eas i ly obtain temporary lodgings, provided 
an early intimation is received of their inten tion to 
come. 

ADAMS' LIFE RAFT. 

and securely holted, the ent rance then bei ng made through 
the shaft. In case the vessel �in ks, the raf t ,  being discoll­
nected from the deck, is washed off and floats l i ke a huge 
cask or barrel, and as it is closed on the sides and ends it 
can be t h ro wn abou t by the waves w i t bout injury to the 
occupants. As all the staterooms on deck can bp. construct­

ed i l l  this manner, it is evidf'nt that a steamer can carry 
sufficient rafts for a large number of persons without wast­
ing any room. 
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OCTOBER 1 8 , I 88�]  
THE INDUSTRIAL PRODUCTION OF OXYGEN AND 

NITROGEN. 

Since tbe times of Priestley and Lavoisier, chem ists have 
ever been trying to find some i n dustrial and cheap m ethod 
of producing oxygen ; and many persons, wbose names we 
sball not mention,  have vainly endeavored to extract this 
gas from the air, since this is the most abu n dant source of 
it that is  nat ural ly at the disposal of experimenters. We 
have passed in review the 
works o f  the best aut horities, 
and have foun d  there i n  n o  
practical method o f  obtaining 
th i s  gas regularly and in an 
in dust rial way. MI'. Boussi n­
gaul t, in his  researches on the 
absorhing power of  caustic 
barytes, declares, in  a report 
made to the Academy of  Sci­
ences in 1 850, that this sub­
stance loses all i ts properties, 
in i t� funct ious of absorption 
and production,  at the end of 
eigh t 01' t .en operat ions. 

We l i kewise fi nd in Mr. 

Ititufifi t �mtrjtau. 
balance a d isk tbat is designed to accurately proportion the 
mixture of ail' and carbo l l ic oxide that serves for b eating. 
No w tbis  bar, in expandi ng, causes tbe disk 01' air valve to 
rest upon the corresponding disk, and from this there at 
once results a lowering of tbe temperature to 500 degrees ; 
tben the bar that is regulated to perm it  of an elevation to 
800 deg rees contracts, and brings about an entrance of the 
air again,  and consequently a nother rise in tbe temperature. 

243 
ible gaseous beverage. Tbe experiments that have just been 
made with this by several physicians are very conclusive. Car­
bonic aci d ,  which for a long t ime has been daily consumed 
under the form of Sel tzer water, i s  n evertheless placed 
amoug violen t  poisolls, whi lc  our oxygen is an aliment 
w h i c b  i s  i n dispensable to all organized beings. 

Inhalations of oxygen are, by physicians, deemed neces­
sary in  certain dise ases. O n e  can therefore now cou n t  u pon 

an absolu t.ely pure gas for ar­
resti ng all kinds of decompo­
sitions, s ince it  is the antisep­
tic par excellence. 

Acting as a combustive, it 
gives rise to a new metal lur­
gy througb the facil ity with 

which the highest tem pera· 
tures may be obtained by its 
aid. There is no need of 
dwelli ng upon the economy 
that results from its  use  in the 
man ufacture o f  all metallic 
oxides. The advantages of 
our system wil l  be apparent,  
too,  as regards the p roduc­
tion of tbe Drummond ligb t. W urtz's w orks a passage 

touching the operations and 
expcriments of Mr. Gondolot. 
But n either Mr. Boussingault 
n or Mr. Gondolot appears to 
h ave been encouraged by the 
results that h e  outained. We 
b ave seri ously sougbt t.he 
causes of  the want of success 
that h as e xisted to our d ay, 
and bave especia lly st udied 
both tbe chemical and physi­
cal con d i tions of caustic bary­
tes w ith respect to its use in 
the extraction of oxygen from 
the atmosphere. 

O u r  researches, and the 
m ultiple expl'riments that 

Fig. l.-BRIN'S PLANT FOR THE PRODUCTION OF OXYGEN. 

Finally, w e  must say a few 
words regard ing th e  electri fi­
cation of oxygen. Several 
chem ists have g i ven their at­
tention to thi s  Rubject .  but 
have met w i th d ifficulties that 
proved in8l1rmountable. In 
fact, before manu facturing 
ozone industrial ly and apply­
ing it  economically, it was 
necessary to obtai n oxygen 
in profusion. Ozone,  m ore­
over, is only the reduction of 
three vol umes of oxygen to 

one-a reduction operated by 
electricity. 

they nEcflssitated, put us upon the reai t rack of a product 
which w e  now possess, and which not only does not dimin­
ish in its powers of a bsorption and production, but has al­
ways given ns proof to the con trary in the i n d efini te dura­
tion of it� operation.  For exampl e :  1 k i 1 0gramme of caus­
tic barytes made by nul' p rf)CeSR w il l  ren dcr at the first ope­
ration 25 liters of oxygen, and the prod uction will  i ncrease 
from day to day, and,  after eight days of cont inuous work, 
tbe yie ld of this  same kilogramme will  be 68 liters. 

We assert, tben, tbat a regnlar rate of production w ill 
permit  of cou n t i n g  upon a yield of 50 li ters of  pUl'e oxygen 
per kil ogramme of caustic bary t.es, and per operation. We 
Ray 50 l i t  ers because it is n0t necessary to carry thc deoxida· 
tion furth e r. 

We now come to the description of our process for sepa­
rating the oxygen from the n itrogen in the atmospberic air. 

The caustic barytes which we prod uce is pl aced in iron 
retorts arran ged in h orizontal ser ies. These retorts bave 
metallic friction joints at each 
extremity. For the perfect 
demonstration of our system 
we have constructed two cou­
pled furn aces. each having 15 
retort s 2 '8 meters in lell gth 
and 16 centimeters in internal 
diameter (Fig. 1). Two force 
and suction pumps are in com­
mun i cation with these series of 
retorts (Fig. 2). One of the 
pumps forces air into the re­
torts, w herc, in con tact w i th 
tbe barytes, its g i ves up i ts  
oxygen. This is what we call 
p e r  0 x i d a  lion. The other 
pump effects a vacuum in the 
retorts and sucks up tbe oxy­
gen that has combined with 
tbe barytes. This i s  what we 
call deoxidatio n .  

B u t  the  air, be fore e n t.eri llg 
tbe retorts, is freed from its  
carbonic  acid by passi ng i t  
through t h e  chambers of a n  
apparatus con t ai n ing l ime 
and caustic soda. 

In t h i s  way we have obtai n ed a regulari ty in the heating 
that guarantees a long duration of  our m aterial, and that 
also secures a perfect w (.)rki og witbout the needs of relying 
upon a personal surveillance. The running of our appara­
tus is thcrefore automatic a o d  precise, &ince but Olle valve 
i s  to be closed in order to  produce thc peroxidat.ion. Thi� 

valve is opened for the deoxidation,  and then the pyrometric 
bar is left free to play. 

Our experimental plant is capable of producing 100 cubic 
meters of pure oxygen per day ; and it is therefore not a 
laboratory matter that we are describing to our readers. 

The oxygen that has been pro duced by all the processes 
known up to the present time bas always cost so mucb that 
it has been impossible to deliver it for cOllsum ption ,  seeing 
that a sufficient. prod uct ion and reasonabl e price coul d  n o t  

b e  guaranteed. Besides. t b e  gas which i s  usually extracted 
from cblorate of potash re mains,  in spite of all modes of 
washing, ch arged with chlorille vapors tbat render it ahso-

We shall subm i t  a very 
simple and practical means of producing it .  The oxygen 
is electri fied iu its passage agai nst the  s ides of two test 
glasses, one within the other, and so arranged that tbe elec­
tric effluvia shall easily pass from one glass to the ot her. 
The interior glass bolds a conducting J i quid into w h ich an 

electrode d i ps. The external vessel is surrounded with  the 
same liquid,  into which d i p s  another electrode. These two 
electrodes are conn ected with the two poles of  a Ruh mkor:II 
coil actuated either by pile elements or a dynamo. As soon 
as the curren t passes, tbe characteristic odor of tbe ozone 
gas perm i t s  of at once knowing that the red uction is be ing 
effected. The energy of the ozone, then,  depends u pon the 
sum of elect ricity of  which it is a carrier, and con sequently 
upon i ts reduction. Ozone will soon be tbe suhject of 
medical experiments, w h i cb we h ave left to some scientific 
men who have been specially requested to examine the 
question. 

The industrial m a n ufacture of  oxygen by the reduction of 
peroxide of barium, followed 
by successi ve reoxidations 
and deoxidations, ad infini­
tum, can bc just as well con­
sidered a production of n itro­
gen as of oxygen. III fact, 
the process is based upon the  
property p08sessed by bari um 
of fixillg the oxygen of the at­
m ospbere and of setting ni­
t rogen free, when a current 
of air is  passed over barytes 
heated to a dull red .  Now 
just as the tramformations of 
the material al ternate, so lIo 
the production of the gases 
likew ise, tbat is  to say, dur­
ing deoxidation the retorts 
disengage oxygen, and, dur­
ing peroJ(idation , nitrogen. A 
sim ple change of cock per­
mits each of tbese gases being 
sen t  into its respective gaso­
meter. 

T h e  coupling of these two 
furnaces b as permitted us to 
tran sfer the peroxidation or 
deoxidation to tither one of 
them at will  through piping 
and cocks. Fig. 2.-FORCE AND SUCTION PUMPS OF BRIN'S OXYGEN APPARATUS. 

Nitrogen, then, is isolated 
just as well as oxygen during 
the o perati on of tbe plant. It 
may even be said that t,he 
production of the fi rst·named 
gas is much great er than that 

of the second, si D ce the at 
mospli eric air con tains  about 
four volumes of n itrogen to 
one of oxygen, and conse­The peroxidation of the 

barytes is effected at a temperature of between 500 and 600 
degrees, but the deox idation takes place well at about 800 
degrees. As it was necessary to regul ate these differences in 
temperature absolutely ami automatically, we devised pyro­
metric bars, which,  through their expansion or contract ion,  
allow us to obtain exactly the temperatures necessary for tbe 
peroxidation or deoxidati on. 

T hese bars are shown to the right of  Fig. 1 .  The pyro­
metric bar receives at its extremity a lever which holds in 

lutely unti tted for medical ap plications. Ours, on the con­
trary, is absolutely pure, and con sequently inodorou s  and 
tastel ess. 

We &hal l now speak of  the applications of oxygell . 
It occurred to us that by forcing pure oxygen under a h igh 

pressure into water we w ould obtain a solution of a certain 
quantity of the gas, that the volume in excess that could not 
dissol ve w ould remain d i vided and confined in t h e  water, 
and that we would then have a very light, tonic, and digest-

quently that for each cubic meter of the lattGr produced 
we i nvariably obtain four cubic m l'ters of the former. 

Up to the present we have confin ed ou rselves to collecting 
only tbe oxy gen, as being the more ferti le  i n  industrial ap­
plications and capable of m ore n umerous and diverse com­
binations. Yet nitrogen, w h ich is llsually considered as 

merely the meclium of oxygen . is : l ikew ise ari apted to nume· 
rons special applications. For example, artificial fertilizers, 
most of them ammoniacal, are valued according to the pro-
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port ion of nitrogen tbat tbey contain . The possibility of 
manu facturing ammon ia  by the i m mense sonrce of nitrogen 
reRulting from the p roduction of oxygen is therefore one o f  

the most valuable features of our plant . We need not be 
surprised that n o  one h ILS as  yet tried to perform such a syn­
tbesis .)f ammon ia , that is to say, to br i ng about a d i rect 
combin ation o f  its e lements, n i trogen and hydrogen , for 
tbe reason is very sim ple , and it is because it is first neces­
sary to obtain tbese t w o  elemen ts. Th is obstacle disappears 
when we have at our disposal an absolutely gratuitous 
source of nit rogen , as is the case with us. 

Without enter i n g  i n t o  a series of chemical considerations 
u pon the reciprocal affinities of n i trogen and hyd rogen ,  it 
wi l l  be seen that it is possible to create cond i t ions that  are 
sufficiently favorable to bring about a combin ation of these 
two elem en ts. 

The intermedium that we have chosen is an intimate mix­
ture of carbon and caustic harytes. We place this mixture 
in retorts that are arranged either in a vertical or horizon tal 
d i rection . A pi pe leads the n itrogen into a quantity of 
water, w h ich d i vides it, and i t  thus carries along a cert:tin 
quant ity of aqueous vapor. 'rhe gas thus charged with 
h umidity is led into a retort heated to about 150° . Then 
the aqueous vapor decomposes on  contact with the barytes 
and carbon , and the oxy�en fixes itself upon these latter , 
wh i le the hydrogen and nitrogelJ , alone  remaining iu pres­
ence, com bine and form ammonia. The production of am· 
monia sal ts proceeds, then,  from the easy combination of 
the ammonia gas and the acids into whose presence i t  is 
brough t.-Brin Bruthers, in La Nature. 

.. 4 ' � _  
The llIaxlm llIachlne Gun. 

However opin ions may differ as to the desirab i l ity of arm­
in g  our troops individually with a qu ick fire or repeating 
rifle, so as to g i ve each man a reserve of power to be used in 
the  h our of need and when hotly pressed, there does not ap­
pear to have been from the first any question as to the prac­
tieal value of that class of weapons known as machine guns. 
Hence they quickly found favor with the autho rit ies, and 
have been introd uced into both branches of the service. 
The es�ence of these guns is rapidi ty of fire, a nd a smart 
shower of bullets can be projected from them by the simple 
turn ing of a handl e . The fire from these guns is exceedingly 
rapid ,  reacbing some 150 to 200 rou nds per minute, the ope­
ratrH· tu rn ing a h an <l l e witb one hand, and, for a traversing 
fire, imparting to h is  gun a bori7.ontal reciprocat ing motion 
with the other. Remarkable as these results are, they are 
ecl i psed by a mach ine gun whicb  we h ave recently inspected 
in operat i on , and which by simply pul l ing a trigger once 
will feed itself and fire away cont in uously at the rate of 600 
rou nds per minute, if desi red , t he  operator only h aving to 
impart the t raversi ng mo t ion to the gun as required. This 
remarkable gun is thc in vent i on of an American gentleman , 
Mr. Hi ram S. Maxim,  who is l ikewise the inventor of the 
system of electric lig hting bearing bis name, which was in­
troduced into Engla n d  about three years since. The gun 
has a s ingle barrel , and is arranged in sucb a way that the 
force of  the recoi l from one round at the m om en t of  firing if'! 
util ized and forms the i::!ot i ve power for loading and firing 
tile next round , and so on rou nd after round in succession . 
In fact, one recoil performs al l  the fu n ctions of b ringing the 
next cartridge into position,  forciug it i nto the barrel, cock­
ing the hammer, pu lling the trigger, extracting the empty 
shel l ,  and ejecting it from the gun. To effect, this the bar­
rel is so mounted in its case that at tbe moment of firing, the 
recoi l  <l r i ves i t  backward about th ree -quarters of an inch, 
and it is th is m oveme n t  of the barrel alone that actuates t,he 
mechanism of the gun and en ables it to keep up a continu­
ous fire. 

The gun we saw fired at Mr. Maxim's works, 57d , Hat­
ton -garden ,  London, has a barrel of the ord inary service 
regUlat i on cali ber of 0 ·450 in. and weighs w it h its t ripod 
s tand 126 lh .  It stands about a ft. h igh , and is about 4 ft. 
9 in. long from muzzle to rear of firing mechanism. The 
train ing arrange men ts enable t he  gun to be ele vated or de· 
pressed and set at any angle  by adj us ting screws, and tra­
versed rad ial ly over any desi red h orizontltl range. Or it 
may he instantaneously detach ed from the screws so as to 
be moved freely in every direction by hand . As the gun is 
sel f· firing, tbe operator can train it  j ust as requ ired while it  
is being discharged. 

The cartrid!('es are placed in a canvas belt in a man ner 
somewhat similar to that in wh ich they are carried in a 
sportsman 's bel t .  The Maxim belt, however, is some seven 
yards long lind holds 333 cartridges, and length can be at­
tached to length as each becomes emptied, �o that the  fire 
can be maintained contin u ously. This belt is placed in a 
box immediately below the gu n ,  and the leading end of it 
is inserted i n  the gun to Alart with. As the gun is fired the 
belt is drawn into it on one side , and one after an oth er the 
cartridges are drawn out of the belt, forced into the barrel , 
fired , and the empty belt and cart ridge cases ejected froID 
the opposi t e  side of the gun . By this arrangem ent the car­
tridges and the gun ner are botb below the level of the gun, 
and are only exposed to fire in a minimum degree . The ex· 
ternal  fi ring arrangeme n t  consists of a trigger or lever, 
which is placed against a graduated quadrant at the sid e  of 
the gun,  and the rap idity o f  ti ring is rl'gulated by the di sta[lce 
to w b ich th is level' is pul led over. If tbis trigger be pul led 
over to ward the  gunner about an inch, and uutil the pointer 
ind icates the fig ure 1 on th e  quadran t scale, the gun will 
then fire at the rate of one round per minute . By pu lling 
the t rigger over a little further the rate of fire is increased 

1titutif i t  �mtritIU. 
to about five rounds per minute , and the rate is gradually in­
creased as the trigger  i s  pulled further over until it reaches 
the rear end of the scale , when the fire is main tained at the 
un precedented rate of 600 rounds per minute. 

It i s  thus possible to fire ei ther single shots, volleys of 10, 
20, or 100, and to mai n tain a continuous fire either fast or  
slow. When the  gun is once adjusted for a certain speed , it 
maintains the fire at tbat speed independently of human 
agency u n til all the cartridges have been discharged. Should 
the man working the gun be killed , the guu will still con­
tinue firing so long as any cartridges remain to be fired , pro­
vided no hitch occurs from a faulty cartridge. The great 
rapid ity of fire in th is gun is  attrihuted to the following 
cause : In the ordinary machine gun it is stated that a very 
great speed is not possihle w ith a single barre l ,  because a cer­
tain percentage of the cartridges hang fire-that is, they do 
not explode at the moment of bei ng struck by the hammer, 
and therefore, if one of these guns be worked with too great 
,'ap id ity, some of the cartridges will be drawn from the bar­
rel be fore they explode. Hence, it is said that in all machine 
guns worked by hand it i s  necessary to have the  movement 
snfficien tly Elow to gi ve t h ese comparatively slow cartridges 
t ime  to explode before they are removed from the barrel . In 
fact, the action must be sufficiently slow to meet the requi re­
ments of the slowest cartridge of the series. With the Maxi m  
automat i c gun , howeve ,·, a cartridge cannot b e  withdrawn 
from the barrel until after it bas beeu exploded. It fires the 
quick. exploding cartridges rapidly, and if a slo w  one pre­
sen ts i tself, it fires t hat particular one slowly. Should a car­
tridge hang fire for five minutes. it  would n ot be withdrawn 
from the barrel until it had exploded ; the gun,  ' in fact , must 
and w ould wait for it. Hence great rapidity is possible 
w ith a single harrel. 

Such is  the gun we recently saw tried, and, although we 
did not aee 600 rounds fired in a minute, we saw several 
series of rounds fired at that rate-that is, 10 per second. 
In pract ice and with continuous rapid firing the barrel would 
become heated , to conn teract which it is surrounded by a 
water jacket . But besides the syste m of feeding the gun 
we have described, Mr. Maxi m has another, in wh ich the 
cartridges, to tbe n u m ber of 96, are placed in a flat brass 
drum on the top of tbe gun , and the movement o f the barrel 
rotates the drum, draws the cartridges from it, and forces 
them into the barrel to be fired. When empty, the drum is 
removed and another one substituted for it without stopping 
the operation of the gun. A small reservoir attached to the 
gun furnishes the necessary supply of cartridges to keep the 
weapon in action during the brief interval of ti me required 
to remove an empty case and replace it by a charged one. 
The belt system of automatic fir ing has been applied by 
Mr. Maxim, not only to mach i ne gu u s  such as we have de­
scribed , but also to rifles to be fired from the shoulder. In. 
one instan ce h e  altered a Winchester rifle in  such a way 
that the recoil performed all the necessary functions  except 
pulling the trigger. An ordinary Martin i-Hen ry rifle has 
been arranged by Mr. Maxim so th at the recoil extracted 
the empty cartridge case and cocked the ham mer, while the 
act of pl acing a new cartridge closed the breech action. Mr. 
Maxim has also made a third gun, in which al l the fu nctions 
are performed by means  of a sligh t elongation o f  the car­
tridge case at the moment of tiring, the case being corrugat­
ed to afford the requ ired extension. The system first de­
scribed by us, h o wever, appears, so far, to be the most 
pract icable, and this gun is well worthy the atten tion of 
our n aval and  mil itary authorities. Delivering, as it does , 
such a perfect hail of bullets and being self-act ing, it would 
appear to commend itself for use w herever mach ine  guns  
are appl icable in war . -London Times. 

On the Influence of" P u.nchlng on Soft Steel ••  
BY W. BECK-GEBHARD. 

During tbe course of experiments made at the Poutiloff 

works at St. Petersburg, on the influence of p unching on 
the strength of soft steel fish plates, the resu l  ts , already 
well known , were arrived at, n amely , that punchi ng in the 
cold weakens perceptihly, and reduces the elongation of the 
steel ; that steel annealed after cold punch ing, and when 
punched hot, is not injured ; that annealing, when well 
done, even increases the tenacity of the punched specimen , 
and tbat the evil effects of cold punching lire in a great 
measure removed by subsequent reamering out of the h ole. 

On bending samples of soft steel which bad been punched 
in the cold through the holes, it was invariably fou n d  that 
the specimen would  bend without crack ing , if the punch 
side of the hole was on the convex side of the hend ; but if 
the bar were bent i n  the opposi te direction , that is to say, 
with t be die s ide convex, the specimen broke. This was the 
case w ith all cast metal ; wh ile puddled or scrap i ron could 
be bent without i nj tlry. This  phenomenon led the author 
to i nstitute a n  i n vest iga t io n as to w h ether there was any 
fonndation for the very ge nerally received op inion that the 
edges of a punched ho le on the die side are injured by a ring 
of minute incipient rad iating cracks. For this purpope a 
large number of specimens, 5 in .  by 3 in. by � in. , of all 
k i nds of steel were prepared . The edges were planed , the 
surfaces poliRhed, holes were pierced in various ways, and 
the metal surrou nding them was careful ly examined with a 
m icrosco pe , but no trace whatever of cracks could be found , 
though the n ature of the steel ranged from 0·1 to 0 ·6 per 
cent of carbon. 

• Translated from Gorni Journal. St.  Petersburg, March, 1884, and 
published in London Iron Trade J!JJ;ckanr;e. 

[ OCTOBER 1 8 ,  1 884. 
:as 

Although the search for incip ient  cracks proved fruitless, 
Mr. Beck-Gerhard observed and h as described, he bel ieves 
for the first t ime , certain markings on the pol ished surfaces 
of the plates around the cold punched holes, which seem to 
possess very great interest. Visible t o  the naked eye,  and 
surround ing the holes, were sheaves or bunches of lines 
starting tangentially to the holes, and curv ing sl igb tly to­
ward them. These lines branch out in opposite directions, 
and in tersect with some degree of regularity. They do not 
appear in the vicinity of d rilled holes ,  but are disti nct in 
cold punched holes reamered out. In forged iron they did 
not appear, although they were most disti nct i n  the softest 
steel , and vanished when the metal reached the hardness 
due to 0 -6  per cent of carbon.  An increase of thickness 
in the plate caused a correspond ing increase in the number 
and clearness of the lines, upon which the sha pe of the h ole 
was also found to have an effect. In all the 5 in. by 3 in. 
specimens the lines were d istinctly sunk, while in two of  the 
10 in .  by 10 in . specimens the li nes were prom inent, sink­
ing gradually to the level of the plate toward th ei r  en ds .  At 
the poin ts of intersection near the holes the cont inu i ty of 
the l ines was in terrupted ;  dots  or nodes represented their 
course. 
, In the 3 in. specimens with planed edges the lines termi­
n ated abruptly at the edges, but in n atural bars, &ucb as 
fish plates, the more pronounced rays turned round the 
edges, and actually appeared on the opposite side. In all 
the samples the l ines were less developed in the upper or 
pu n ch side of the plate, and even at times degenerated into 
a mere froste d  appearance . Heating the plates to redness 
did not obliterate the rays, though it rendered them less 
pronounced . 

In order to determ ine how far the rays extend ed arou n d  
a cold punched hole, a 10 i n .  square sample was cut  out  of 
a % in. steel plate, the surfaces were pol ished , and a 1 in.  
hole was punched in the center. The curved rays a ppeared 
very strongly marked on the die s ide, and les3 pronounced, 
hut still very dist inct, on the punch side. The su rfaces 0 1  
t h e  plate were then washed w ith aqua regia, when  the ray� 
disappeared, but the surfaces became streaked w itb elong­
ated buhbles and hair l ines arranged i n  the direction in  
which the plate had last passed through the rolls. The sam· 
pie was then cut into e i ght test pieces, four on each side of 
the cen tral hole, and subjec ted to rup ture by tension. T he 

resu l t  was an average u l t imate strength of about 27 tons per 
square inch, with an elongation of  20 per cent. . All the 
fractures took place at one of the e longated bubbles, and the 
polished surfaces o f  the 'spec imens devel oped ridges and in. 
dentations, wb ich could not only be seen, but fel t. On plac­
ing the specimens together i n  theh· or iginal reJat iv(' posi· 
tions as a 10 in. square pl ate, it was at once seen that the 
mark ings on the stl- i ps formed together a system of curved 
rays aroun d the cen tral hole , precisely analogous to those 
which the solid plate had exhib i ted, only the rays extended 
much further over the surface. Test bars cut from a simi­
lar % in.  plate 10 i n .  square, w hich had not been punched, 
exhibited none of the marks above described, hence it must 
he concluded that the effect or influence of the 1 in .  cold 
punched hole had extended all over the 10 in .  plate. The 
observations made so far, the author considers, are insuffi. 
cient for the foundation of a theory, and regrets that his 
occupations do not admit of further inves tigation . 

Infringement or Combination Claim •• 

In the case of Schneider 'V8. Poun tney, for i n fri ngement 
of a patent shad e h older for lam ps, Judge Nixon , of  the U. 
S. Circuit Court, district of New Jersey , ruled as fol low s :  

Where one party man ufactures one portion o f  the device 
covered by a combinati on claim, and another party manu­
factures the other part of the combination , and i t  does not 
appear that the two parts are capable of separate use , held 
that the parties are joiut infringers. 

And the defendants cannot protect t.hemselves by invoking 
the well-settled rule tbat where Po patent is fOl a combinatif)n 
merely it is no t infringed by one who uses one or more :Jf 
the parts, but not all, to p roduce the same resu lts, eitber by 
themselves or by the aid of other devices. 

Even if there is no proof that the defendant had made aD 
actual prearrangement with any particular person to �upplJ 
the other portion of the combination, it w ill be infened frllOl 
the circumstances of  the case that it  is the i n tent of  the de· 
fendants tbat such other port ion sball he added to their arti, 
cle of manufacture. 

The NeW' Cornet. 

The new comet discovered by Dr. Wolf on the 17th inst, 
has heen observed by me. Its position at d iscovery was 
right ascensi on 21 hours 16 min utes ; declination north, 
22 degrees 23 m inu tes, which br ings it near the  we�terD 
l i mit of the constellation Pegasus. As observed by me w i th 
the 9-inch reflecti ng telescope, it is an easy telesco pic objec 1 
i n  moderate moon light. The coma is somewhat e longateq 
iu outline,  an d the n ucleus is smal l  but bright and star-like. 
The comet is m ovi ng south ward at the rate o f abou t  half a 
degree daily along the w estern edge of the conste llntioo Pe­
gasus toward the star Epsilon . About the middle of Oc· 
tober i t  will be in the head of Pegasus. 

The comet may be read ily picked up by telescopes of 
moderate aperture, as i t  is sl owly grow i n g  brigb ter. 

W ILLIAM R. BROOKS. 
Red House Observatory, Phelps, N. Y., Sept. 27, 1884. 

© 1884 SCIENTIFIC AMERICAN, INC.



OCTOBER 18, 1 884.] 

Copper f'or Roofing. 

To tM Editor of tM Scientific American: 
At page 193 of your last issue I see a few words relating to 

copper for roofing. 
In the year 1833 , fifty-one yeal's ago, I huilt a house near 

here for my mother, and I covered the roof with 18-oz. copper. 
It is still there, and good for another tifty yearR, more 01' less. 
Several years ago the roof was raised 4 or 5 feet, when some 
repairs were made. The only disadvantage of copper after 
the first cost is found in the water caught from that roof be· 
ing sligbtly impregnated w ith the copper, so that it becomes 
in  a slight degree green ,  and possibly might be injurious to 
health if used for driuking. 

The con d uctors for the rai n  are of copper, so that I have 
never felt at al l anxiouR in storms of thunder and l ightn ing, 
as the copper roof is an excellent conductor. 

Milton, Mass. , Sept. 26, 1884. 
4 4 . , .  

R. B. FORBES. 

An Eft'ectlve and Ea811y Made 011 Pllter. 

To tM Editor of tlt6 Scientific American : 
In your issue of Sept. 20, Mr. Geo. Boxley gives a metbod 

of filteri ng oil such as is used for lubricating purposes, etc. ; 
his method may a n swer the purpose very well, but I have a 
dev ice, which I have used for a n umber of years, tbat I think 
very m uch superior to his.  l use a sh allo w pan about three 
inches d eep, alld sqllare in form and fiaring, or wider at the 
top than at the bott.om ; this I locate in any conven ient 
place where i t  may not be disturbed, so placfld as to have 
one side a little the lowest, say about � of inch ; over this 
el lge of the pan I place a piece of  beavy woolen clotb of 
sufficient length to reach to the bottom of tbe pan, and to 
hang over the outside and exteud a l i t t le  below tbe hottom 
of th e  i n ner end ; tbis w ick forms a capillary siphon, and 
fi lters the oil in tbe most perfect manner. A piece of sheet 
zinc 01' tin with the corners turned up on one  side as far as 
nearly to the center serves 1/.8 a guide to the dropping oil 
into a vessel to receive i t .  The pan can easily be clean ed, 
lind is on the whole better and cheaper than any method I 
have seen 01' h eard of. 

ALVIN LAWRENCE. 
Lo well, Mass. , Oct. 6, 1884. 

DI8Inf'edant8.'" 

It has been proved by experience that the best mellns of 
checking the progress of cholera and other such diseases is 
by the propel', use of d isi n fectants, and on that account a 
few words about them wi l l  not be inopportune. 

The �se of  disinfectants has of late years greatly extended ; 
few pl'lVllte houses :1re witbout them ; in fact, none should 
be. Their val ue as a means  of preventing the extension of  
in fectious diseases is  attested by the fact that the  mun icipal . 
Jl,uthorities of many large tOWllS made arrangemen ts, when 
cholera was last th l'eatening us, for distributing to every 
housebolder in the d i strict a free supply of disinfectants i f  
the d isease sbould appeal' therein. 

Th is  piau was adopted in B ristol during the last outbreak 
of cholera , and was attended wi tb  most satisfactory results 
�resnlts wbich were certainly no less due to the energy and 
promp t.itude of those w b ose du ty  it  was to p revent the dis­
ease spreading tban to the efficacy of the disi nfectants. In· 
deed, by the free and proper use o f  disi n fectants cholera has 
been reduced from the very terri ble position it had attained 
in t he' eyes of our forefathers, to a much lower-to a reach­
able-level. 

There are many kinds of disin fectants known, and Bold to 
the publ ic  at varying prices, some valuable, others entirely 
worthl ess, as d isin fectants. Every one is familial' w i th 
bleaching powder, which was formerly (and is still to a con­
siderable exteu t) so m uch used . It  is very effectual, owing 
to the chlorine gas which it  freely gives off when exposed to 
the atmosphere, or moistened w i th dilute acids ,  such as vine­
gar. Charcoal, too, i s  well known as a disinfectant, and as 
a powerful deodorant. We may here reUlark that a deodo­
rant si mply disguipes the bad smell without destroying tbe 
poison w bich i t  may contain , and i n  this  respect differs from 
a t rue di� infectant.  Of all known disinfectants. carbol ic  
acid is now generally admit ted to be the most efficacious 
ILl ld it is  the basis of most of the disin fecting agents no� 
Bold . The acid is too powerful to be used alone, and is 
therefore generally mixed with eig hty 01' ninety per cent of 
,?me other substance not possessed of disinfecting proper. 
tIes. Sometimes tbe  bisulphites of lime and magne�ia are 
�dded,  and these substances are t hemselves possessed of dis­
Infecting properties ; but- more genera"y chall( or sand i s  
�sed ; or tbe acid i s  s imply di luted with water. A small 
portion of the mixture sprinkled i l l  water closets and other  
places where decompo�i ng m atter i s  allowed to remain  will 
diminish, if not. entire ly remove, the chances of contaoion 
lLnd sweeten and purify tbe atmosphere. 

:> , 

Although carbol ic acid is so efficacious, there are some 
who object to i ts use. It bllleUs rather strongly, and many 
persons are thereby prevent ed fl'Om using' it. It is a pity on 
this accoun t  to be robhed o f  its ad vantages ; and such per· 
Bons  would do well to try and educate themselves to the 
�mel l .  Moreover, it i s  better to breat he  an unpleasant Ilnd 
pure atmospbere than a pleasant but unhealtby aud danger­
OilS nne. The smell of pure carbolic is much more easily 
borne than that of  crude carbolic ; and we would recommend 

* By an llDalytlcal chemist in (J�', FamU'V A{agazine. 

Jtitutifi t �mtritJu. 
the use of the purest carbolic procurable, diluted with eighty 
or n inety per cent of water, or mixed with the same' percent­
age of precipi tated chalk. It is difficult for the chemist, 
trai ned and accustomed to the offensive and unwholesome 
smells in the laboratory, to understand how any person can 
retain a strong disl ike to the compal'atively sweet smell of 
carbolic acid. 

There are some reasonable objections to the use of car­
bolic acid as a d isinfectant in a concenl,rated form. In the 
tlrst place, i t  is a pow erful poison, and i f  taken internally, 
is almost certainly fatal. The liquid carbol ic acid varies in 
color, as the crudeness of the product i ncreases, from pale 
straw to dark brown,  approacbing almost to b lack in til e  
very impure kinds. This darkening is due to the pre�ence 
of tarry substances, w hich add considerably to the offensi ve­
ness of the smell. Th is cbanging color renders it liable to 
be mistaken for other liquids, but in the form of powders 
the chances of such m istakes occul'1'ing are few, if any ; and 
if kept in the diluted form the danger is very greatly dimin­
ished. 

The smell of carbolic acid is very characteristic, and can 
be readily dist inguisbed. 

When it has heen accidentally taken internally, castor oil 
and sweet oil should be ·freely administered, and a doctor 
obtained without delay, 

It is very pain ful when externally applied, as it rapidly 
caut erizes tbe fiesby tissues. In tbe concentrated form (t 
should be very cautiously handled.  Oil  or cal' bon ate of  
soda rubbed on the parts are  t h e  best remedies for  extern al 
injury and pain, Water may be applied externally, but 
should not be taken intel'Dally. 

Another objection to the use of  carbolic acid in the con­
centrated form is that it is apt to be wasted, for many per· 
sons are ignorant of or incredulous as to its powerfully de­
struct ive effects on ani .mal l ife, and are sometimes so forget. 
ful of principles of economy in this matter as to use carbolic 
acid in an un dilut ed form,  and in quan t ities far in excess of 
what is rcquired. 

To prevent waste, the acid is llsed to form the basis of 
what are known as " carbolic disin fecting po wders , "  w h ich 
consist si m ply of chal k, 01' some other cheap substance, in 
a tinely divided s tute, to which from ten to twenty per cen t  
of carbolic acid has been added , and sometimes from tlve to 
twenty per cent of the bisu lph ites of l ime a n d  magnesia, to­
gether with some coloring matter, to give a pleasing effect" 
to the eye. 

Powders are an expensive form of disinfecting by carbolic 
acid ; and a considerable .saving m ight be effected by persons 
who use it largely if the mix ing were dOlle by themselves 
instead of by the manu fact. u rers, and the same t ins  used 
over again, while the article so made would have many ad· 
vantllges. It could, in the first place, be made as strong as 
the necessities of any particular occasion might require, and 
i l l  t he next place, the pure acid may be used for house dis­
infection, and so lessen the disagreeableness of the smell, 
while the commnner kinds may be employed for yards, sta­
bles, fowl houses, etc. The method of making powders is 
very s imple. About four  ounces of tbe acid, by weight or 
measure, should be added to one pound of precipitated chalk, 
or fine sa nd ,  01' mould, 01' any other harmless substance in a 
tlnely subdivided state, and thoroughly mixed iu a large 
bowl . This powder will be sui table for all ordinary pur­
poses, and will be far superior to many of the disinfecting 
powders sold at twice the cost. 

Why, it may be asked, cannot our chemists discover some 
pleasant  and non-poisonous d isinfectan t ?  Why are we under 
the necessity of substituting an intolerable smell fol' a bad 
one?  The answel' is that nothing but poisonous suhstances 
can be good general disin fecta nt�, 8 S  the dangerous mat ter 
which it is the aim of disinfectants to destroy is  ch iefiy or­
gan i c, of w hich too, though of course in a far h igher degree, 
the v i tal parts of the  buman being consist. Of dis i n fectants, 
charcoal is perhaps the least objectionable ; it is neither dan­
gerous nol' mal -ordoroll s ;  but though extremely valuable as 
a deodorant, i t s  use fulness as a disinfectant is very limited. 
A disinfectant m ust be capable of de�troy illg the lower 
forms of organic l ife, some of which consti tute disease ' and 
the province of the cbemist i.s to find Ollt that subs�ance 
w hich is most destructive to tbese lower organisms, and 
least da ngerous and objectionable t o  man. Carbol ic  acid 
best ans wers these requirements, and on this account has 
recently come i n to extensive use. 

.. .  e . ..  

Progre88 In Dyeing. 

A new pigment,  to w hich the discoverer, O.  Miller, bas 
given tbe name canarine,  is destined to replace many of the 
colors employed at present in dyeing and pri nting, being 
the only dye wh ich like ani l ine black in dyeing silk can he 
applied without th e i n tervent ion of Il mordant to vegetable 
tiber. An alkaline sol u t ion  of this color is used as dye bath . 
The ti ssues dyed with th i s  color are neither uffectell by 
l ight nor by wasbing w ith soap, In view of the chenpncss 
and 8 implicity of dyeing textile tiber, the importance o f  
caDflrine i n  calico prin ting i s  equaled only b y  that o f  an i l ine  
black. T he recipe used for  the manufacture of this  chromo­
gene is  the fol lowing:  

One  part o f  potassium snl phocyanate is dissolved " in  an 
equal weigh t o f  water, and 0 '1  part  of potassium cblorate 
and 1 part muria t ic acid added ; the m ixt u re soon becomes 
bot , e \'olves gases, and deposits Il colored substance. When the 
reaction has slackened, the veRsel is placed in cold w ater, and 
another portion of 0'4 part potassium chlorate and 1 rart 

245 
muriatic acid is introduced ; the orange colored sub�idence 
is til t�red, and �xhausted wi th  water, D uring the operation 
the temperature of the  mixture should n o t  fal l below 800 V. , 
as a lower temperature gives rise to the formation of hy­
products, w h i ch are i nferior in purity and intensity of color. 
Pure canarine is obtained from the abo ve precipitate on dis­
solving in a hot aqueous soluti o n  of potassium cau�tic  cool­
ing down of the liquid to 40° C. , and preci pit a t ing, �11 ad­
dition of 20 parts of alcobol ,  the potassium com pound. 
It is strained after standing for 12 hours, thoroughly washed 
out, and d!'ied at 100° C.  The pigment represen ts  a red­
bl'own powder of high lustel', and is d issolved by su lphuric 
acid into persulphocYllnogen and sulph llrou� acid ; it  iil solu­
ble in ether, alcohol, and alkal ine solutions. 

A dye solution of this color is p repared i n  the following 
manner : 1 part canarine is m ixed with 20 parts of water 
the mixture is  heated to ebul l ition . and kept hoi l ing for som� 
time, and 1 pllrt  potass ium caustic added ; after the color is 
d issolved and the l iquid appears brown,  a quantity of 7 to 
10 per cent of soap is iutroduced,  and the liquid al lowed to 
cool .  Potassium caustic cannot be replaced by caust ic soda, 
as tbe sod ium derivatives of  the pigment are insol uble in 
cold water ; lime and magnesia salts also precipitate the 
color from its solution. The color suffers by uoiling with 
caustic potash decomp'Jsit ion ; its solution therefore is to be 
effected witbin the sbortest time. 

The dye-beck employed for work i ng consists of 60 liters 
canal'ine solution and 80 liters of wate r ;  it is worked cold, 
and dyes 800 yards of w ov�n tissue ; when partly exhau�ted, 
it serves fill' dyeing of light shades. This process h as been 
modified by Koecbling, wbo di�solves 100 gram mes of cana­
!' ine and 100 grammes borax in 1 l i ter water, beats the mix­
ture to ebul l it ion, and then employs the hot solution for 
dyein g ;  the t emperatl l l'e of the dye bath is main t ained by 
the application o f  the method em ployed i n  dyeing with al i­
zarine. Schmid has shown that cana rine can be used as 
mordant fo!' allil ine colors, the shades whicb it produces 
with methyl blue, malach ite green ,  and Poir rier'l! violet reo 

sist the action of a hot soap solu tion. The alkaline sol ution 
of canarine, being of a yellow ish 01' ol'ange-brown color, ac­
cording to concentration,  dyes cal ico without the application 
of a mordan t. Canarine bas been produced upon the fihel' 
by printing on to the tissue a mixture of a luminum sulpho­
cyanate and alum mum cblorate, with traces of vanadium ; 
the fabric heing stl'etched on a frame, was submitted for one 
d ny at a tem perature of 28° to 30° C. to oxidation. When 
potassi um sul pbocyanate is used for the respecti ve aluminum 
saIt in printing, the mixture abs,)rbs witb av idHy anil ine  
vapors and assumes an emerald color,  which is  gl'lldually 
changed to black. In dyeing yarn a bath is prepared by dis­
solving potass ium sulphocyanate, potassium chlorate, and 
muriatic acid iu an adequate measure of water ;  the tiber is 
paRsed through this solution, and then further treated ac­
cording to known methods.-.Elrflndungen. 

... I e  • ., 

Prevention of' Hydrophobia. 

French science may i ndeed c la im a new title to the grati­
tude of humanity. While grnnting this, we do not wish 
to rush to the h asty conclusion that hydropbobia ill to be 
banished f!'Om our m idst ; only, if we can bel ieve our eyes 
and ears, it seemr; that we are within measurahle d istance of  . 
this glad state. What has Pasteur done? He has-if our 
information be accurate , and we have nl) reason to doubt it 
-done something to twenty-three d ogs, thereby rendering 
them, at IIny rate for a time, i llcapable of  suffering from 
rabies, Side by side with the free animals  he bas placed 
others which may be regarded as �ervile to the yoke of hy­
drophobia. Of the  latter series, six were bitten uy mad 
dogs, three of them becoming mad ; eigbt were subjtcted to 
in travenous inoculation,  all becoming mad ;  and tlve to in­
oculation by trepanning, al l likewise becoming mad.  On 
th is  showing, sixteen ou t of  n ineteen dogs died when  a dose 
of the  virus of rabies was �()wn in them;  whereas, of twent.y­
th\'ee protected dogs, none succumbed, althollgh the vi rus 
was brought in the mo,;t effectual manner i nto the tissues of 
each animal. It is II well kn own fact that many mOl'e per­
sons a\'e bitten by rabid ani mals than suffer from hydropbo· 
bia. What tbe exact propol· t ion may be is nut satisfactorily' 
known, but in dogs it would appear that about half the n um· 
ber bitten ber:ome rabid. 1'here are two explanations of the 
escape. The first is expressed by saying that 11 0 virus gets 
into the tissues of tbe body. 1'he second suggestion, though 
possible, is  less plai n .  It ill tl) the effect that some organ­
isms arc unsuitable for the development of the r"bid poison. 
There is analogy fo\' t b is conten t ion.  Some individuals are 
bel ieved to be insusceptible to t b e  poison of scarl et fever, 
and th is  �tatemen t also appl ies to o tber acute specific diH­
eases. The questioner of nature may ask how these f!lcts 
are to he expla ined ?  And although we !I.\'e on very uBsafe 
ground,  sti l l  science does afford some clew to a possible ex­
p l a n ation . If we remember rightly, Sir James Paget bas 
asserted his bel ief  tbat a severe attack of typhoid f�ver may 
dn away with the p rotection afforded by a previouB attack 
of smallpox. Typhnid fever so modifies the cons l i tu t ion 
tbut the p rotoplasmic or!!'an ism once again becomes favor­
able to tbe growth and development of t.he germs of small­
pox. Inoculatio n  witb the at tenuated virus of hydrophobia 
gives a dog immunity from the disease,  just 0 8  s imilar treat­
ment preserveR a s heep from charbo1l ; in other words, the 
physical bas is  of  the canine organism is so altered that it no 
longer affords nourishment for tbe evolution o f  the poieon of 
rabies. -Lancet. 
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( Continued from first page.) 
The Ed ison electric meter, by which the amount of electric 

light used in any dwelling or  office may be determined, is 
shown and explained at the Expo�ition. Before entering a 
buildi ug, the CUlTt'n t  is t rausmitted thmugh a resistance 
al ready knowl l .  A �hunt circu i t  leads into tbe jar of a bat­
tery, the plates of which are zinc and tbe cbarging fluid tue  
sulpbate of  tbe  same. The same amount of curren t wlJ icb 
eu ters the bu ild ing is transmitted via the  shunt circuit to the 
deposi t ing jar, the amount of z inc  deposi ted on one pole and 
taken from the other being a measure of the curren t wbich 
has entered. Tbe weigh ing of the plat.es completes the ope­
ration, and enables the Ell ison Company to ascertain the 
amoun t  of electricity they have furnished the consumer. 

Upon a series of tables ranged along (lne side of the Edison 
exbibit are shown the various discoveries made by tbe wiz­
ard affecting telegraphy. 'rhese are so varied and so well 
kno wn throughout the c iv il ized world as to make any at­
tempt at further descriptiou unnecessary. 

One of the electrical comicalilies of the Exbibition was 
tue i l luminated colored gen tlemen wuo pol i tely d istributed 
cards to aston ished v isitors. The Ed i son Company con·  
ceived the  i dea of so locating  one of their  l amps tuat it 
could be seen by all, and to do this m ost effectual ly they 
placed it upon a be1met surmoun ting tbe head of  tbe col · 
ored party. Two wires led from the lamp under h is 
jacket, dow n eacb leg, and terminated i n  copper d i sks fas· 
tened to his boot heels. Squares of  copper of a suitable 
size for him to stand naturally upon were placed at intervals 

�titutifi t )mtritau. 
be that sell arc ligbts wi thout pretending to sen incande­
scent. The United States Company, bowever, as shown by 
their  exll i bit, are prepared to supply everything in tlle way 
of electric l ighting, arc and incandescent. 

Around their headquarters were to be seen hundreds of 
small and large i ncandescent l ights, whose soft, menow 
l ight bid defiauce to the night, whi le  a multitude of the 
United States arc l ights, fastened to the overllanging arches 
of the roof, cast down their powerful rays upon the sur­
rounding exhibits. 

At the beadquarters of the United States Company, n ear 
the main entrance, five dynamos belonging to their system 
were placed.. These were inactive, so as to permit of in­
spection. 

Over at the north end of the building ten of these dynamo 
maehines were kept constantly at work, in order to supply cur­
rent to the almost innumerable lamps of all descriptions this 
com pany kept aglow on the floors and arches of the Exposi­
tion buildings. The cbaracter of the curreu t  generated hy 
thpse machines is one of the peculiarities and advantages o f  
the  system. Tlle  current is continuous and free from pulsa­
tions w hicb, when the mains are properly insulated, renders 
it comparatively harml ess. III both the arc and incal l de­
scent systems, as exhibited , the regulation of tbe maebine is 
whol ly automatic. The lights may be turned off w ben no 
longer required, and a corresponding cbange is immediately 
apparent in the current generated, and in the amount  of 
power requ ired for dri v ing tbe  dynamo. 

The large incandescent l igh t s  shown in the()ompany's e'(bib-
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this switchboard, tlley can be coupled together. By means 
of this switchboard any of the outside circu i ts can be cou­
p led to any of the dynamos, and reudily changed from one 
hattery of dynamos to another w ithout, to an im pOrl tlDt de· 
gree, interfermg with the others. Again , at the wi l l  o f  the 
operator, the dynamos ()an be put on any particular engine ,  
and should certain  shafting meet wi th  an accident, other 
shafting can be con nected by the aid of a serie!; of clutches. 
By means of  tbis swi tchboard, whatever combinations of 
circuits w i lh combinations 'of machines are required can 
readily he made. A Eeries of cables connect tbe ci rcuits 
with the machines. At the extremi ties of  til e cables plugs 
are affixed, one extremity connecting w i tb the ci rcuits, the 
other with the machines. The dynamos are carefully guard­
ed against tbe assault of li�htning by being furnished with 
l igbtning arresters. TlIe lamps are adjusted to each c i r()uit 
by means of an extension of the ci rcuits from the switch­
hoard in regular order, and the lamps can be removed or re­
turned without injury to the outside c ircuit. 

The testing of lamps upon the circuit w here they are to be 
employed also proved an in t eresting feature of tbe exh ibit. 
As a whole, the United States system is very com plete, and 
their friends may wel l  feel proud of the in terest ing d isplay 
w hich tbey have made, and tbe prominent positi on they 
have held in the exhibi tion. 

Salmon Canning tn British Colum bia. 

The Delta Cannery is · the l argest in Brit ish Columbia. 

THE FHILADELFHIA ELECTRICAL EXHIBITION.-UNITED STATES ELECTRIC LIGHT COo'S EXHIBIT. 

in  the floor, and were elect rically connected witb the dy­
namo. So with each III'el i n  contact w ith a plnte he was eu ­
abled to  make and  break the  c ircu i t  leading to h i s  lamp ,  the 
movement requi red blling so slight as not to attract attell ­
tion , and h i s  hands being free to bandle tbe cards. :l\1any 
nervous persons were start led hy the sndden flashing of the 
li ght, and so gn�at were the crowds that continually sur­
rounded thi� individual tbat he was frequently obl iged to 

change h i s  quarters in order to keep the passages open . As 
a furtuer i m p rovement it was the i l l tent ion to p lace copper 
stri ps under a carpet and provide the beels w i th sharp 
points, so that each step would be il l uminated. This s imple 
exhibit ion led many folks from the ruml d istricts to inqu ire 
as t o  the cost o f  snch an appliance, as i t  was just. the tbing 
they wanted " to carry around the house. " 

.. . . � -
THE UNITED STATES ELECTRIC LIGHT CO.'S EXHIBIT AT 

THE PHILADELPHIA ELECTRICAL EXHIBITION. 

Those who have visited the Exposition and not  seen tbe 
exbi bit of the Uni ted Slatl'S Company missed at tbe same 
t ime one of the most important as wel l as most interesting 
apparatll� to be found ill eitber of the halls or any (If the 
corridors or galleries t herein .  It was, bowever, not difficu l t  
to  find, for, a s  a matter of  fact, parts of i t  pervaded almost 
every nook and cranny of the great ball. No expense was 
spared by the projectors to  make an effecti ve showing, and 
not con l en t  with exhih i t ing the more salient points of their 
system, they caused to be established a complete plant, wbere­
in even the details of filament manufacture and tbe mercury 
prOCl'!l3 of exhausting the air from their lamps were practi­
cally demon�trated. 

There are some companies that sell J3lant and not light, 
others that sell l ight and n ot plant, while still others there 

it attracted much attent ion by reason of tllei r n ovelty. They Commencing operations only five years ago, its bu�iness bas 
were from sixty to one hundred caJildle power, and, un l ike assumed such proport ions that it now employs a force of 

arc lights, cast n o  sbadows. Being vacuum lamps, like the over 400 men-280 Chinese and 160 Ind ians-and a fish ing 
smaller incandescent  lam ps, they rcqu i re no attention. outfit cO l l s i st ing in  part o f  38 boats and nets, 2 seines, 1 
There is no pulling up and down every day and renewing steam tug , and 4 scows. The can nery covers a space of 160 
of carbons, as in  the arc l ight systems ; it  being only neces- by 120 feet, is two stories higb ,  and ill Eome re�pects i s  the 
sary to switch on the current to light them, and swi tch it off best furnished on the Pacific Coast. It is  provided with a 

to extinguish them. boiler 16  feet. long and 4 feet in diameter,  12 tank�, 2 retorts 
The Weston arc l ight sys tem is used by tbe Uni ted States of 3 ,360 cans capacity each , fill i ng  and soldering macbi l les ,  

Company, and tbe Maxim incandescent system as improved 4 lacquer  batbs, and every convenience for the rapid and 
by Weston. Each of the three forms of  electric l igbting thorou?;h performance of the various operations  necessary 
requ ires a greater or lesser modification of the dynamo, to secure tbe h ighest degree of perfection in the prepara tion 
though all are constructed on the same general  principle. of this most excellent article of food. Chinamen, under the  

The arc  ligbts of t he exhibit w ere generated by five dynamos supervision of experienced white foremen, are employed for 
each having a capacity of from five to fifty l igh ts. Tbe tbe canning process and Indians for catching the fish, re. 
current from these macb ines sbowed an electro-moti ve force ceiving from $1 . 25 to $2 per day, the net tenders the latter 
o f  1 , 500 volts, whi le  that from the dynamos furnishing the amount. 
large incandescent  lights showed an E. M. F. of 160 vol ts. The daily catcb per boat ranges from fifty to three hun. 

One of tbe most i nterest ing features of the exhibit was the d l'ed salmon, the fleet sometimes bringing in twelve or fir. 
making of tbe incandescent  lamps, or rather the vacuum teen thousand .  This season (1 882?) tbe run bas heen so ex­
making and tbe seal ing. traordinary that the Delta Cannery put up 1 , 280 cases in a 

The delicate carbon loops are attached on either side to single day, and 6,600 cases in six days. Messrs. Page and 
platinum and placed within a vacuum, where a mercury Ladner. the managing partners of the fi l'ln,  �howrd me their 
pump is made to withdraw the air, and in its place is forced product for the last month, amounting to the enorm ous 
the vapor of gaAoJ iue, which leaves a slight deposit of  car- quantity of 25,000 cases, or 1, 152, 000 cans .  covering every 
bon upon tbose part� of the loop which offer the greatest avai lable  space of the immense lower floor to Ihe  beight 01 
resistance, and thus the res istance is made equal all around. over five feet, the largest number ever packed by any one 
After this  i t  is placed in i ts  lamp, wbich is sealed after the establ ishment  during tbe same period of  time. Two bun.  
air has been exhausted. dred and fifty barre ls  of sal mon,  or about 13,000, were also 

All tbis was publicly demonstrated at the United States salted witbin tbe month. The company ship their goods di· 
Com pan v's exhibit. rect to London and Liverpool through the firm of Welch, 

The Weston switchboard, as exbibited, is a model of Sim- ,' Rithet & Co. , of Victorin,-Newton H. Chittenden, in Guidt. 
plici ty. Thc circuits from the dynamos being brought to to British ColumlJia. 
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BOTANIZING UPON A COIN. cent and old (from the years 1848-49), also Russian mble 

Who has not remarked those small blackish masses which,  notes, and have found bacteria upon all of them, even upon 

I1S a consequence of  too long a circulation, form incrusta- the cleanest. 

tions (Fig. 1) upon the surface of  coins, in the depressions On the surface of all the paper money is always to be 

between tbe images and let ters? These have been stud ied I found the �p(:c�al b acterium of putrefaction, viz. ,  Bacterium 

by Mr. Rei nscb, of Erlangen,  whose investigations have e m ·  terrrw, DnJardlll. 

braced tbe coins-copper, sil ver, and gold-of all the states In the thin incrustations on the paper money I ascertained 

of Enrope, and who  has every where found micro-or­
ganisms-algre and bacteria. 

Upon scraping off with a needle the incrustation that 
had formed in the depressions of coins, and then plac­
ing it in dist i l led watel' and exami ning it under a mag­
nification of from 200 to 300 diameters, Mr. Reinsch bas 
detected the presence of tbe  fol lowing bodies : frag­
ments of textile fibers (Fig. 2, c), numerous granules 
of starch (Fig. 2, il), espec ial ly  that o r  wheat, globules 
of fat, aud a few un icellular algre, etc. But, upon in­
creasin g  the magn ification .  there are seen, amid all such 
detritns, bacteria in a " t ive  motion (Fig. 2, b). Some' 
t imes i t  is the rod·shaped sorts (o�ci l l aroid bacteria), 
having an oscillatory motion ( Vibrio, Fig. 3, d) , or a 
spiral one (Spirillum), and sometimes the globular forms 
(micrococcuid bacteria). Sometimes all these forms are 
collected upon one and the same piece of m oney ; but 
in most cases one form or another is met with isolat­
ed l y. 

Tbe globnlar bacteria are most frequent ; the 

247 
Valerian Cor Superficial Wounds. 

At a recent meeting of the Societe de Biologie, M. Arra­
gon brought forward a new method of dressing wounds, by 
which, he declared, their hea.ling was hastened and the pain 
was made to disappear at once. The metbod consisted in 
the application of compresses wet with a decoction of thirty 
parts of valerian root in one thousand parts of wat.er, O f  

fifty pati ents treated in this w ay, wi th oIlly two had 
benefit failed to result, whether the wonnds were lace­
rated 01' contused, but it is expressly stated that the 
treatment is o f  n o  avail  in deep wounds. In one in­
stance, warm injections of the decoction were used for 
otitis media. The anodyne effect is attributed to the 
act.ion of the valerianic acid on the t erminal nerves, and 
an antiseptic influence also is credited to the remedy. 

• 4 . . ... 
Gas Tight India Rubber Tubing. 

An elastic rnbber tubin g  perfectly gas tight and free 
from smell has been urgently needed for many years ; 
in fact, the impossibili ty o f  mak ing  satisfactory gas 
connection for gas apparatus which requires to be mov­
able has rendered the use of gas as a fuel in many cases 
a most objectiotlable nuisance. A tubing by Mr. Fletch­
er, of Warrington, Eng. , is made of two layers of rub­
ber, with pure soft tin foil vulcanized between. It is  

, said to be pE'rfectly and permanently gas t ight under 
any pressure, and free from smell after long con tinued 
use, while it retains the flexibility and elasticity of an 
ordinary rubber tube. 

-------..... �� .. --------

Spirilla (Fig. 3,  c ') are much more rarely met with . As 
for Bacilli, these are a lmost always found upon copper, 
gold, and silver coins, under the form of from 4 to 
12 jo in ted rods abollt 0'0055 or 0 0077 mm. in diame ter. 
Tbe termin al joints of  these rods are swollen into a 
globular form. All these bacteri a  cease motion as soon 
as a d rop of iodi ne or glycerine is i n troduced into tlle 
preparation. As for algre (Fig. 2, It) , the t w o  species 

Fig. 1.- 001n wi l h  incrustations at a lJ c. Fig. 2.-A portion of the mass magni ­
fied x: 200-250: a. alg", ; b, bacteria;  c, fibers of cotton ; d, starch grains. 

F i g. a.-The same more highly magnified : at , alg", (chroococcuS) ; f/ , u n i cel· 
lular alg.., ; c' . Bacillus; d' , Vibrio;  e', Spirillum. 

YOUNG CHIMPANZEES. 

Tbe chimpanzee is generally adm it ted to be the 
highest species of the apes, because its anatomy com­
pares more favorably with that of man than any otber 
of the monkey family. The adult measUl'PS nearly five 

oftenest met witb on coins are a very small Chroococcu8 (of thc occurrence of starcll grai ns  (e;;pecially those of  wheat), 
the family Phytocll romacere) and a unicellular species (Fig. l i nen  and cotton fibers, and animal hairs, 

'
and, in this deposit 

S, b') that approaches the Pal mellere. The Oll-1'oococci are upon the forint state notes, the blastomycete Sacclta1'omyces 
hardly 0. 00095 mm. in d iameter, and are found collected, cerevi8ia! in full vegetation .  
i n  4s, 8s, a n d  128, i n  spherical colonies that form small Various Micrococci, Leptotriches (many w ith club shaped, 
masses 0'02 mm. in diameter (Fig. 3, aI). 'l'he  second iorm slVollen ends), and Bacilli are also the most frequent plants 
of alga (tbe one tbat approaches the Palmellere) is much in the deposit of the paper money. 
larger, and consist s of  thick-walled cells having dark colored The two new species of algre described by Paul Reinsch 
cont.en ts. In form t,hey arc related to the Pleurococci. Their are very rare on paper money. The green Ple,urococcu8 cel ls  
diameter is from 0 '009 to 0 '01 mm. , and the tbickness of  I have been observed in some cases on 1 and 5 for i n t  state 
tht i r  walls is ahout a tenth of these figures. Several of these notes, and the bluish-green minute ChroocOCCUg on the bor­
cel ls  are found in segmentation, but n ot, however, so regu- der of the 5 forin t  state notes. 
larly as the typical Pleurococcus. The algre are met with The vegetation of the paper money is, according to my 
only upon 01(1 coins ; the new pieces contain bacteria merely. researches, com posed of the following min ll  te plants : 
Aside from algre and bacteria, the illc rustations upon coins 1. Micrococcu8 (var ioUA forms) ; 2. Bacterium terrrw; 3. 
con tai n undeveloped hyphre, and 
spores of fungi atlalogous to tb ose 
found in mould. 

The fact ascertained by Mr, Reinsch 
Is of great importance as regards pub· 
lic hygietle. We al l know to what a 
degree tbe bacteria are propagators of 
contagious diseases, and certai nly they 
coul d  not choose a better vehicle for 
thei r d issemination than cush-that 
" object of circulation " par excellence. 
It would perbaps be prudent in t imes 
of ep idemic  to wash in a boil ing alka­
line sOlll tion such coins  as have become 
coat ed by too long a circulation . ­
Science e t  Nature. 

In con nection with this snbject, we 
present the fol lowing article, contri­
buted by the ed it.or of  the Hu ngm'ian 
Journal of Botany to the Septem bel' 
numher o f  the Bulletin of tlie Torrey 
Botanical Club, of thi s  city : 

THE MICROVEGETATION OF BANK 

NOTES. 

The recent researches of Paul Reinsch 
in Erlangen h ave revealed the oc­
currenc'e, on the surfaces of tbe coins  
of many nations, of  different bacteria 
and t wo min ute algre (Ohroococcus mone­
tarum anel PleU l'OCOCCU8 monetarum, P. 
Reinsch), l iv i ng in a thin i ncrustation 
of organic detritus composed especially 
of starch grains, fi bers, etc. , deposi ted 
npon the ir  surfaces d l lr ing the course 
of long circulation. This thin incrus­
tal ion renders the coins very suitable 
for th i s  microvegetat ion,  but the same 
phenomenon is exh ibited by paper 
money, and, indeed, by notes of clean 
and ,  to the naked eye, unaltered sur­
face. 

I bave scraped off some of these 
minnte incrnstat.ions with hollowed 
Ollt scal pels and needles, and divided 
them i n to fragments in d istilled water 
that had been boiled shortly before, 
and, upon examin ing them with lenses 
of high power (R. T. Beck's one-
tenth incb), have seen the various schizomycetes dis­
tinctly. 

I can now proceed to give a brief accoun t of the resul ts I 
have obt.ained from the investigation of the paper money. 
I have investigated the Hungarian bank and state notes, re-

YOUNG CHIMPANZEES. 

Bacillus (various forms) ; 4. Leptothrix (species ?) ; 5. Saccharo' 
myces cerevMa; 6. Chroococcu8 rrwnetarum; 7. Pleurococcu8 
monetarum. From a hygienic POiDt of view an investigation 
of the commonest household objects, and especially of books 
etc. , used by student�, may not be superfluous, 

fcet in h eight. Its body is covered w i th long blackish­
brow ll bail', which is th ick upon th e  back, but scant upon 
the  fore part of the body ; at the sides of the head the hair 
is very long,  and h angs down in the  form of  whiskers ; thc 
eyes are rather small ; the I i  ps are ti.Jick, and admi t  of great 
protrusion. The hauds and feet are nearly n aked , and the 
hairs of the forearm are di rected toward the e lbow. 

The chimpanzee is a native of the Guinea region of West 
Africa. It has only been w i thin the l ast few years that l iv­
ing specimens have been exhibited in this country.  Our 
Zoological Gardens, Pb i ladelphia, have now two interesting 
individnals of tbis spedes. Altbough they are compara­
tively yonng, perhaps not older than six years, yet they have 
an extremely antiquated appearance. I heard a country­
man say to a bystander that he " guessed they were 70 years 

old, easy, " One  of them has such a 
great fondness for an old blanket, that 
he  earries or  drags it w ith h im wher­
ever he  goes. Even i f  he desires to 
cli m b  to the extreme top of h is  cage, 
the blanket must  go along, although it 
greatly retards h is  progress. He knows 
its use, but does not always use it ju­
diciously. Thus, on an oppressive ly 
hot day in July, I have seen him re­
clining for twenty minutes or more, 
entirely envelopod in tbe blanket, with 
the exception of h is face , looking at 
the spectat ors with a comical and pout­
ing expression. I saw one, when teased 
and disappointed by its keeper, th row 
itself upon the floor, and roll and 
scream vehemently, very l ike a 
naughty child in a tR ntrum.  A board 
shelf was placed across their cage for 
them to cli mb upon.  This thl'Y soon 
fonnd  could be used as a spr ing board, 
and nothing seems to give them more 
pleasure than , when tbere is a good 
audience, to steal gently to the center 
of the board, grasp it tigb tly with all 
fours, and spring v iolently up and 
down,  causing the board with them­
selves to vibrate rapidly, and produc ­
ing at the same time a loud, jarr i ng 
noise. They then seem to greatly en­
joy the startled and amused looks of 
the spectators. Perhaps :me of their 
most human actions is  l anguidly to re­
cline, and holding a straw i n  one hand, 
listlessly to chew at its t ip, wh i l e  tbe 
eyes are rolled vacantly around. It 
may be that tbey are then bui lding 
" cftstles in Spain . "  A lady observ­
ing a chimpanzee thu� engaged, said 
he was thinking of l iberty and his 
sunny home. But I do n ot for a mo­
ment �uppose he was dreami ng of and 
longing for bis  Dati ve home-tbe lnxu­
riftnt and bal my forests beside the calm· 
gliding Gam bia-but rather saying to 
himsel f, " Isn't it most t ime for that 
bossy and consequential cousin of  mine  

to bring me my boiled rice and mil k ? "  C.  FEW SErss. 
• • • • • 

The Len�th oC the Meter. 

The result of the latest investigations by Prof. Will iam A. 
Rogers, gives the length of the meter as 39 '37027 inches. 
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Concrete va. Brick Floors. I but only to the debtor in the particular case. If there is any 
The designer of a certain warehouse in Germany, nn able doubt whether a n  art i cle claimed to be exempt  from attach ­

t o  find definite data o f  the resistance of such floors, resolved m e n  I. i s  a tool under t h e  statute, t h e  queRt i on should b e  sUh­

to make t.rials for his o w n  i nformation, and incidentally for m i t ted to tiJ e  jury w hether  its use as a tool by the debtor i n  

that ot h i s  professional hrethren . T h e  warehouse w a s  o f  h i s  bu,iness i s  reasonably necessary. If it is, it is exem pt ; 

immense size, covering nearl y  an acre of ground ,  and was otherwise, it i s  not exempt. " 
intended for the 8tomge, among other things, of heavy ------............ ' ..... , .... ------
pieces of metal, t h e  handl ing o f  wh ich  often involved con- IMPROVED VISE. 

s i derabl c  eh0cks to the floors. The whole bu i ld ing was fire- The object of an invention recen tly patented by MI'. Wi ! -

proof ,  par t  of t he  flooring being of bri(;k arches i n cement ,  l iam M. Whi ting, of El izaheth,  N.  J. , i s  to  constl'Uct a vise 

hetween  i ron beams, and part of concrete slabs supported in  for  grasping and securely holding articles of various s izes i n  

t Ue same way. Five trial floor arches were buill , each 44 such a man ner t h a t  the p re"sure exerted b y  the pivoted 

in ches in span , of which t h e  fi r�t consisted of con crete, made jaws  may be i ncreased at w il l  by a device act ing  independ­

with one part Port.land cement to fi ve parts of gravel ,  w h ile ently of the scre w  and nut usually employed for forcing 

the second was o f  h ard bricks i ll Portlan d cement mi xed them together. The jaws o f  the vise are of the usual form, 

w i th th ree parts of  sand , and was covered wi t h  a coat o f  A screw threaded bolt  extends t h rough holes i n  the jaws, and 

asphalt th ree· quarters o f  an in ch  th ick ; the th i rd was of  at one e nd is pivoted to a cam lever,  which also serves' as a 

softer hrick, in mortar con t a in i n g  on e-half as much l ime as h ead for the bolt and prevents it from passing through t lw 

ceme n t, and fou l'  parts  san d ;  tbe  fourth was of the same holt,. A nut turn s  upon t he thread of the bolt projecting 

brick, i tl equal parts o f  l i me and cemen t, an d five parts sand ; 
and the fifth was of the same hrick, in cement alone,  m ixed 
with fonr parts sand. These last floors were fin ishcd w i t h  
a coat o f  cement, three-quarters of  an inch thick or more. 

Fifty-fou l' days after t b e i r  com pletion, each floor was 
loaded with pig iron to the amount of 200 pounds t o  the 
square root. T h i s  weigh t had no  effect, and two days later 
the COIlCI'f�tc arch W ,\ S  tested by lett i ng  fall upon it an iron 
bal l i ) f  60 pounds weight .  Th is ,  dropped from a height of 
five feet, d id no harm,  and another ball , of 135 pounds 
weight, was let fall from the same height. The fi rst blow 
produced no effect, but by c; ro pping the ball repeatedly on 
the same spot a crack was star ted at the fourth b low,  a n d  
the e ighth broke a ho l e  ent i re ly through t h e  floor, the open­
ing bein g  4 i nches in diameter at  the top and 24 i n ches at 
the uuder side. 

Thirt.y days later the same test was appl ied to another part 
o f  t he floor, and a hole of  the same size and shape Was 
broken th rough at  the  n i n th hlo w  of the ball. The t h i ck­
ness of  the concrete in  the middle  of the �pan was 4 inches. 
Trial s were made of the  brick floors in the same W H y. T h e  
tirst, of hard b r i c k  in  s trong cemen t  mortar, stood forty­
eigh t blows o f  the heavy ball before it was p ierced ; the sec­
ond ,  of  softcr brick, wi th  l ime added to the mortal', gave 
way at  t he  ten th blow ; t he  th ird ,  at the seventh b low ; and 
the last, of  soft hrick ill sandy cem e n t  mortar, w i thout  l ime,  
at thE>  tenth. In  all these cases the hole broken  through was 
much larger at the in trados  than at the extrados. A new 
floor was then bui l t  o f  soft brick, i n  mortal' made w i th  t wo 
parts l ime to three of cemen t and  ten of sand,  and  covered 
w ith a layer of concrete, of equal parts of  cement  and sand,  
2 i nches thick.  A fter th is had set ,  the floo r required seventy­
on" h lows of the 135 pou n d  we ight  to brea k it through. 
Tb is protective effect of  the thick layer of concrete over 
b ricks is very curious, but  aside fro m  th is; tbe resul t  of the 
tests was decidedly in fav()r of the brick arching. -American 
Architect. 

... f • • • 
ExeUtption oC a PhysiCian's Property troUt D ebt. 

WHITING'S IMPROVED VISE. 

.. 
•... :." . .... '. , �" .... . ..... .... 

fro m the op pos i te s i d e  of the v ise. By means of t h i s  nut  
the  jaws  may be  forced together, but  where a greater p res­
sure is desired tban can be ob ta i ned in this wll,y , the cam 
le vel' is ra ised so that the II ltrrowest portion of i ts eccentr ic 
i s  i n terposed between tbe  jaw and pivot of the level'. 

After th e jaws .have been brought sufficient ly together  by 
tbe I IUt ,  the final pressure for grasping the object is  ohtai ned 
by fOl 'cing the lever downward, when i t  may be conven iently 
held by grasping i t  in t he hand ,  t.ogether  w i th  tbe lower 
port ion of the v ise. Th is  vise is des igned wi th e�pecial re­
ference to the requi remen t s  of telegraph line men,  and is  of 
great value  in working upon several  articles of  the same 
size, for  i n  such case it  cfln be  se t ,  by means of  the  sGrew, 
so as to  allow the object to be read i ly placed between the 
jaws, after w h ich the grasping preosn re may be i nstantly se­
c ured by a s i ngle mo vement of tbe cam lever. 

.. . . � .. 
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DECISIONS RELATING TO PATENTS. 

United States Circuit C o u rt.-Northern District oC 
Illinois. 

THE BROWN MANUFACTURING COMPANY V8. DEERE & CO. 

Blodgdt, J. : 
The fi rst cla i m  of let ters patent No. 190, 816,  gmn t ed to 

William P. Bro w n ,  May 15, 1877, for an i m provement in 
cou pl i ngs for cultivators, examined, sustained, and the de­
fendant  held to i n fringe. 

The p h rase in the claim " against or with the weigh t of 
the rear cultivators 01' p lows  " should not he read , as de­
fendant  conten ds, " against anel w i t h  the weight," Hc. 
There i s  no uncerta in ty or am biguity in  this cla i m .  The  
c la im is  comprehensive en ough to  covel'  both the arm, M 
(by wh ich a spring power is applied), and the arm,  M' (by 
which the  draugh t power can be applied), for the purposes 
to w h ich the inve n t o r  p ro posed to apply t hem. 

The ohjection that the �pet;i fication d escribes and the claim 
covers a useless form or  con struct ion , as well as a meful 
one, is of no avail wh ere the  infr i nger uses the la t ter. The 
well  known maxim applies, " Utile per inutile non vitia, 
tur " - that w h ich is serv i ceable is not to be rendered in­
valid by that which is  useless. 

Transferring  the point of a pplyillg  the l i f t ing force of a 
spring from a poin t  beh ind  the for ward end of the beam to 
an arm on the coupling, to w h ich t he \Jeam is p ivoted, held 
to involve paten table inven t ion. 

The fact that not  on ly the d efendantH in this case. hut 
other large manufacturers of  c u l t i va t ors, have at once adopt·  
cd substantial ly the  same auxi l i ary l i f t ing devices shown  in 
com plainan t's paten t  i s  evidence of the popular  acce p tance 
of th is  as a practical solution of many o f  the difficul ties 
which  had been encoun tered ill the attempt to  usc the  older 
devices, and  i s  snch a change an!l i mprovement as reqn i red 
more than mere mecha n ical sk i l l ,  and bri ngs th is device 
fai rly w i th in  the domain of t he patent l aws . •  

The fact that t hese oldcr devices-Stover o f  1870 and 
Brown of  1 872-wbich i t  is now c la i med were sllscept ible of 
bei ng modified by mere mechan i cal skil l  i n t o  a m ach i n e  i n  
i t s  operat ion and effect l ike tha t  s u o w n  b y  t h e  com plainant's 
pat.en t, rested wi thout  any such modificatio l l  un t i l  tne pre­
sen t  patent was pro m ulgated , held to be q uite tonclus i ve 
p roof that i t  requ ired s01l1 eth i n �'  more than mechanical sk i ll 
to produce what is shown i n  this paten t. 

Unite d S tates Circuit C o urt.-So uthern Dl ",trict 
oC Ne,v York. 

HOLMES ELECTRIC PROTECTIVE CO�{PANY V8. METHOPOLI· 
TAN BURGLAR ALARM COMPANY. 

Wheeler, J. : 
Patent No. 120, 874, gran te,j to Ed w i n  Hol mes lind Henry 

C. Roome, Nove mher 14, 1 871,  construed t l )  be for lin el ec­
trical ('overing fitt ing the outs ide of safes, as d i s t i ngu ished 
from an elec t ri cal protect ion app l i ed to hou"(j8 a n d  o t h er 
bu ildings an d to rooms. The patent susta ined, aud a pre­
limin ary inj uncrion granted. 

The prov ision o f  the st atutes that a United States patent 
for an in  venti  on previously patented abroad shal l  be so 
li m i ted a s  to  expire at the same time w i th the fore ign  pat ent 
seems to  menn th tH the terlIl o f  the  patent  here sha l l  be as 
long as t i le remain der of  the  term for w h ich the patent  was 
granted there, w i thout rpference to incidents occu rring after 
the grant. It refers to fixing th e  term , not to keeping the 
foreign patent in force. 

Rifle Caliber Machine Guns. 

A New Hampshire physician was unfortu n ate euough to 
fall in to  deb t  and h ave j udgments en tered against h im.  The 
cred i tors naturally t rii'd to  obtain pay ment by i ssuing execu­
tion, and among the articles lev ied on by the sheriff were 
the physicia n 's wagon and harness. The Ne � Hampshire 
law says that such articles as are " tools of a person's occu­
pation " cannot be seized and sold under an execution . The 
physician mai ntained that his w agon aUll harness came un­
der this cies ignat ion ,  and tried to  recover them from the 
sher iff. The court, in d eciding the quest ion,  w h ich is an 
important one, does not settle the partieular caoe, but refers 
it to a j u ry. The legal princi ples involved are of interest, 
and W E>  qnote from the decision as follows :  

Lieut. Sleeman, in  a n  art icle in the  N. A. Review for Octo­
ber upon the develo pment of machine guns, says : 

COMBINED PAPER WEIGHT AND PENCIL SHARPENER. The usc of rifle cali ber machine guns offers t.o a general 

" The court cannot say, as a matter of law, that a wagon 
or a harness is a too l  of a phy sician's calling, and so exempt 
to all physicians ; nor can tbey say that it i s  not such a tool. 
The most that can be said, as a matter of law, is that it may 
be a tool of his  profession if, in the particular case, it is rea­
sonably n ecessary for him to use it as a tool . If it should 
appeal' that his  practice was confined to his office, or that he 
was a phy sician or surgeon in a h ospital, attending  to no 
cases out side o f  the insti tution, o r  that he  was a surgeon on 
shipboard, or that he went on foot or horseback, or on the 
cars, to vh;it  his patie n ts ,  a w agon an d harness w ould not  
be exempt u n der our statute ,  becau"e they would be of n o  
use to  him as tools in  h is practice. They m ight  be of use 
to him in other respects, as in guing to church, or in  cany­
ing his chi ldren to school . or in v i sit ing fri e nds,  or as a 
means of recreation and pleasure ; but these nses are mani­
festly not within the  legit imate scope of the techn ical duty 
of a physician. Not comi ng within tbe strict defi n i tion of  
the term tools, and not heinp: reasonahly n ecessary as tools 
for bim in his pract ice of h is  profession, they would not he 
tools w ith i n  t h e  meaning of the statute, and so would n ot be 
exempt as such, But i f  it should be found that the physician 
c !:l i m i n g  the exemption could not practice h i s  profession with 
reason able success w i thont  a team with which to visit his 
patients;  that he  was located in a conntry tow n ,  for exam­
ple,  where i t  was n ecessary for h im to  ride a large part of 
the t i llle i n  order  t .o accom plish any t h i n g  professional ly ,  a 
wagon and harness might properly he found to he reason ably 
necessary for him as tools o f  his occupation. But the find­
ing would be one of fact, so far as the reason 'lhleness of the 
use i s  concerned ; and i t  conld not  be said that these ar t ic les 
are exempt to every physician, or to physicians generally, 

A small article which artists a n d  d rangh tsmen will find 
part ic u larly useful has been recently brought out by 
Messrs. Keuffel & Esser, o f  1 27 .Fulton Street, New York 
c i ty. In a east metal coverless box are journaled , longi t u­
dinally, two rollers,  the axles of  w h ich are extt:llded th rough 
the case at one rnd and provided with buttons by means o f  
whieh they may b e  turneci .  Each roller i s  formed w i th a 
longi tud inal s lot j ust w ide e n o ugh to ad mit the edge of a 
piece o f  fine sand o r emery pap(,r, which is of snch a length 

the s im plest and most effective means w hereby to i n t ensify 
rifle fire at any point o f  h i s  position, wi thout  caus ing the 
offensi ve or defensive power of any otber part to be weak­
ened for t b is purpose. 

Rapid fi ring single barrel ed shell guns possess some ex­
ceedingly important features for the  III i l i tary service, 
whether used in the field,  as mountain guns, 01' fOI' the arma­
ment of fortifications a n d  earthworks. The properties 
that most strongly recom mend these guns fo r serv­
ice ill the field are rapid tire ,  l itt le 01' no recoil  of gun 
carriage, mobility, simplicity of mechanism and manipUla­
t i on ,  and,  las tly, the use of made-up 01' sel f-contained car·· 
tridges. It is difficul t  to conceive of more suitable gUll s  for 
l ight  horse artillery. Take, for ins l ance, a battery of six 
rapid firing three-pou tlder shell guns ,  each capable of d i s ­
charging e ight projecti les i n  hal f  a mi nnte, w i th  ci elibemte 

, a i m  hetween each shot. A hattery of this n ature could in 
th is  short period of time de l iver forty-e ight prOject i les, equi v­
alen t  to 144 p( ,unds of metal , and i f  common shells were 
used, with 1,440 spl in ter;;, or for sLrapncl shel ls ,  with 2,016 
lead bul lets. Such a rain of  bursting shel l s  w ould C 1'(>a te  
terri h Ie  con fusion, and b ave a most  demoralizing and de· 
s tructive effect, if  thrown among a body o t'  troops, whi le  if 
d i r(jcted against earth works or houses, the con t i n uous fire 

COMBINED PAPER WEIGHT AND PENCIL SHARPENER. I of shel l  after she l l  would S(lon produce considerable damage. I The comparati ve l ightness of these weapons  would permit 
as  to  ad m i t  of  its bein g  WOll l l r!  �eve1'>tl times around the of their  hei ng provided with an effective shielu protect ion 
roller.-. The paper passes ove r a bar p laced across t he top w ithont r<:>du cing to any serious extent  their property of 
of the box parallel to and bet w een the roll ers, and thus pre- mobili ty ; beHidcs, the addi t ional weight of tL i s shield would 
sents a wid" surface upon wh ich  the penc i l  may be con- permit of a larger powder charge Leing used , with a corre­
venien tly sharpened. WLen the ex posed part of the paper spondi n g  i n c rease in initial veloci t.y, accuracy, and power. 
becomes worn, a clean portion may be hrough t  u p  by s im- I Th ree-pou nder guns have heen referred to, but  six-ponnders 
ply turning one  of the rollers. All the d irt  is collected at are also adapted for field service, by allowing them to recoil 
the hottom of tue box. The de v ice also forms a \'ery handy I and autom atically return to the ir  original positions without 
paper weight. causing their carriages to run back. 
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VerlDlllon.-lts ManuCacture In COhlna. 

The Ohinaman has no knowledge whatever of chemistry, 
and of the principles of natural philosopby and statics gene­
raUy his notions are of t.he most rud imentary and primitive 
description. How then, in the face of these obvious disad­
van tages, have the Chinese coutrived to place themselves in 
the frou t rank among n ations in the ma.tter of  certain chem­
ical manufactures, one of the most importaut of which is  
tbe subject of tbis article-vermilion ? In our last article 
we bave seen w itb wbat ingenuity and pertinacity in carry­
ing out his  ends tbe Ohinaman hao succeeded in making 
perhaps the most delicate and perfect iron castings in tbe 
world. 

He has succeeded in tbat instance not by any deep re­
searches i n to tbe hidden mysteries of nature, by no process 
of tbongbt involv ing an inquiry i nto the " reason why; " to 
this the Obillaman is aver�e, the whole tendency of his edu­
cat ion,  such as it is, tends to made him satisfied with ob­
serv ing  effects ; it is suffici(·nt to bim to know tbat tbings 
are so, w i thout  going in to  troublesome or elaborate in vesti­
gations  into those cbangeless laws of nature into which bis 
philosophy teaches h i m  that, :;tS be cannot alter or control 
research, is fruitless ; but  that he baR in bis own small, in­
gen ious, patient way observed effects to very good purpose 
the unrivaled excellen ce of some of h is manufactures testi­
fies. We w ill now enter a vermilion manufactory, and 
walch the process from the first stage of mixing its two in­
gredients-mercury and  sulphur-to tbe final process of 
weighing ana packing t his costly and beautiful pigment for 
tbe market. 

The firAt objects to attract the visitor's attention on enter­
ing tbe yard a t tached to the works w i ll probably be large 
piles or stacks of charcoal, crat�s or baskets of broken 
crockery ware, and n umerous rusty old iron pans of some­
what s im ilar sha pe to the rice pans previously described, but  
considerably th icker and beavier. There will  also probably 
be a l ew broken and disused cast iron mortars. All tbese 
art icles are the cast off or worn out implements of the manu­
facture, and will be described in their proper order. On 
en terinM the factory proper, scores of  little stone mills, each 
being turned by one man, and otber long rows of workmen 
wl'ighing out and w rapping up the vermil ion, w i ll be seen. 

The furnaces are then arrived at ; tbe�e may be a score or 
more in number and may be ten or twelve in each furnace 
room, five or six on each side. After pass ing the�e the 
stores of  quicksilver, sulphu r, alum, glue, new spare iron 
pans, serviceable crockery ware, and sieves, and otber uten­
sils used in the factory are arr i ved at, and this completes the 
view of the works. The iron pans in wh ich the vermilion 
is su blimed are t hose referred to above ; they are circular 
and semi-spherical in  sbape ; all are of the same size and 
weight ; they are cast u pside down,  and in the casting, a mn­
ner or lump of iron, two and tbree-eigbths inch in diameter 
by from six-eighths to one inch in depth, is purposely left on 
every pan, in order to enable the workman the more readily 
to handle the pan when stirring up its contents. The size 
of t he pans proved by actual measurement to be twenty-nine 
and a quarter inches in diameter, by ei ght and seven-eighths 
inches deep, and the weight forty cal lies, or  say about fifty­
three pounds. These pans are set in rows of five or six on 
eaeb side of a smal l  rectangular room , i ll size some twelve 
feet by fifteen feet ; the door of th is room is of wood, and 
con t ains an apert.ure a few inches square in  order to enable 
the workman to watcb the progress of h i s  operation, from 
time to time, without the necessity of lowering the tempera­
ture of the apartment by opening the door. The pans are 
set in brickwork, each pan h aving beneath it a grate to hold 
tbe charcoal used as fuel. There is n o  communication be­
tween the grates or fUl"naces undel· each pan, and no chim­
ney, the fiames and products of combustion finding exit from 
the front of the grate , which is left wbolly open at all stages 
of the operation. 

Tbe process of manufacture is as fol lows : Taking an iron 
pan, w hich is of four inches smaller diameter than those de­
scribed , and also in all other respects proportionately less, 
except the runnpr, wh ich is the same size, a skilled work­
man p roceeds to weigh out seventeen and one-t hird pounds 
of sulphur. This he places in the pan, and adds about half 
the conten t s  of a bottle ot' quick�i1 ver. The pan with its 
cont ents is tben put upon a small e!lrthen brazier or portable 
furnace, the fuel used in wbich is  charcoal. When the sul­
phur is sufficiently melted, the workman, taking an iron 
spatula or sti rrer, rapidly stirs up the quicksil ver with the 
sulphur ,  and gradually adds the remai n ing contents of the 
bottle of quick�ilver, stirring tbe two ingredien ts together 
meanwbile until the mercury bas wholly disappeared, or 
" been kil led , "  as t .he Ohinese put it. When this takes place 
the pun is rAmoved from the fire, a small quan tity of water 
is  added, and rapidly stirred up with  the contents of the pan, 
which have now assumed a dark tlood-red appearance and 
semi-crystalli n e  structure. 

This  mass is then turned out of the pan into an iron mor 
tar. and then broken up into a coar�e powder. Tbis forms 
a charge for one of the large pans previously described, and 
when sufficiel!t material bas been prepared to charge all tbe 
pans  in one  furnace c bamber the sublimation is proceedpd 
with as follows : All tbe pans having received tbeir quantum 
of crude verm ilion , this is covered with a number of crock­
ery or porcelain ware plates of tougb, strong manufacture, 
each about eigh t incbes in diameter ; some of these plates, 
bowever, !Ire broken up, and are in a more or less fragmentary 
condition . When these plates bave been pi led up into a 
dome·sbaped heap of the same sbape as the bottom of the 
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upper pan, t o  which they should extend, the whole is cov­
ered witb one of the smaller pans previously described. Now, 
it will he remembered than tbe smaller pan was of four 
inches less diameter than tbe larger one ; there w ill conse­
quently be a circular space of two inches all round betWeen 
the cireumference of  each pan. 

Oonsequently the rim of the upper or covering pan will 
be about two inches lower than the rim of the lower pan ; 
there will also be some four  inches space horizontally be­
tween the rim of tbe larger lower pan and that portion of 
the smaller pan which is at the same height as the rim of the 
larger one. Tbis space is carefully filled with a clay luting 
into which some holes, generally about four in number, are 
pierced, extending down to the rim of the smaller pan or 
cover ; this is done in order to allow the heated air and other 
matters to escape. AU the pans i ll one furnace chamber be­
ing thus charged ana covered , the fires are lighted. The 
flames from tbe charcoal should occasional ly p lay several 
feet above the mouths of the furnaces. The door of the 
cbamber is kept closed, except when  it i s  opened for a mo­
ment in order to enable the workman to replenish the firps, 
whicb m ust be kept up  at a fierce heat for eigbteen hours. 
During the process a blue lamben t  fiame i s  seen to play above 
each of the four holes which are pierced through the clay 
luting of the pans, so it is evident that a considerable quan­
tity of either one or probably both the icgredien ts is wasted . 

After eighteen hours the fires are allowed to go out, and 
the contents of the pan cool down. When th is iH accom­
plished, the greater portion of the vermilion w il l  be found 
adhering to the lower surface of tbe broken up  porcdain 
plates with wh ich the crude product is covered. The vermil­
ion is then carefully removed from the porcelait-. by means of  
chisels, and is n ow ready for  the elutriating mills. Another 
portion of vermilion of not 80 good qual ity is found adher­
ing  to the upper iron pan and that ob tained by w ashing the 
clay luting in a cradle, as diggers wash dirt for gold. This  
t ogether with the wipings and scrapings generally i s  mixed 
up wi th alum and glue water i nto cakes, and, after drying 
on a brick surface heated beneath by means of wood or 
charcoal, is powdered up on a mort ar, and resublimed when 
a sufficient quantity bas accnmulated. • 

The vermilion which was removed from the porcela in 
plates is o f  a blood red color and crystal l ine structure. This  
is then powdered up  in a mortar and removed t o  tbe levigat­
ing mills ; tbese are the ordinary little horizontal stone mil ls 
used by Ohinese and other natives of the East to gr ind rice 
and other grain iu to fiour or pulp, as the case may be. Each 
stone  is about two and a balf feet in d iameter ; the  lower 
stone is stationary, the upper is  turned hy a d irect-acting 
piece of wood having a hole in it ,  wbich works a wooden peg 
affixed to the upper stone, which is made to revolve by a 
backward and forward movement of the piece of wood, or 
handle, some three or feet long, previously ment ioned. One 
man turns each m ill. 'rhe upper stone bas a small bole in 
it near its center, down which the workman from time to time 
pours a little spoon ful of the powdered vermil ion, which he 
washes down into the mill witb water ; as  he  turns the mi ll  
the workman keeps continually ladling l i t t le  spoonfuls of 
watel· down the aperture or hole in the upper stone ; the 
ground and thus elutriated vermil ion, as it escapes from be­
tween the stones, is washed down by the water into a vessel 
placed beneath to receive it. 

When work is  suspended for the evening, the ground ver­
milion is carefully stir red u p  with a solution of glue and 
alum in water, in  tbe proportion of about an ounce of each 
to the gallon . The glue has been made to mix with the 
water by previously heating i t  w i th  a small  quan tity of 
w ater ; tbe earthen pots in which this process is effected each 
bold ahout six gallons. The mixture is then left to settle. 
In tbe following moming the mixture of glue and alum is 
poured off the vermilion, and the u pper portion of the cake 
of vermi lion at  the bottom of the vessel-that i s, the portion 
w hich remained longest suspended in the liquid-will be 
found to be in a much finer state of subdivision than tbe 
lower portiol ! ,  which requires to be again elutriated as on 
the previous day ; this separation of the more finely divided 
vermil ion from that which was coarser by suspension in a 
dense medium, is a really most ingen ious process, for wh ich 
we should give the Ohinamen every credit. 

The process of grinding, elu triation, and separation of the 
coarsely groun d  from the fine vermilion sometimes requires 
to be several times repeated, in order to fully bring out the 
color. As a final process :the  damp cake of fi nely ground 
vermilion i s  stirred up with clean water, and allowed to set­
tle down un t il the next morning, when the water is care­
fully poured off iuto large wooden vats to still further de­
posit a small quantity of vermilion still remain ing in sus­
pension, and the vermilion dried in tbe open air on the roof 
of  the premises. When quite d ried the cakes of now ful l  col­
olored pigment are carefully powdered and sifted by means 
of square m uslin bottomed sieves, contained in a covered box 
some two feet h igh by two and a hal f  w ide, in w hich the 
sieves, which slide on a framework inside the box, are jerk­
ek back ward and forward by means of a handle on the out­
side of the box or case contain ing them_ 

The now fully prepared vermilion is removed to the pack­
ing house, wbere may be seen rows of workmen, men and 
boys, seated before a series of tables. Between every two 
workmen is ! th ird ,  w i th a small pair of scales, which be 
bolds in his left hand ; and as the workmen on either side 
place before him the little pieces of  paper in which the ver­
milion is to  be w rapped up, be  weighs into each paper one 
tael (about an ounce and a tbird avoirdupois) weight of ver-

milion ; the papers are two in number, the iL lner a black or 
prepared paper and the outer a piece of ordinal·Y w hite 
paper. After being wrapped up the packets are placed in 
rows before anotber workman, who stamps them with a 
seal contai n ing ill Cb inese characters the name and address 
of tbe manufactory in which the art icle has been malle, and 
the quantity and quality o f  vermil ion contained in tbe 
packet. 

The rapid ity and deft.ness of the Cbinese workmen at this 
employmen t  is really surprisi ng ;  tbe stamping,  for instance, 
is effected at the average rat e  of sixty i mp ressions pel· mi­
n ute, ana the wrapping up is carried on w ith proportionate 
rapidity. The mixture of a lum, w h ich is the ordinary 
aluminum potassium sulphate, with the  vermilion, in one 
of its stages of manufaeture as described above,  i s  not add­
ed, as at first sight we thought it migbt be, merely to assist 
in clarifying or purifying the water by causing it to deposit 
its sediment, but seems to have some peculiar effect uJlon 
the color. Although wbat may be the mtionale of the pro­
CPSS, or bow it acts, we cannot quite clearly see ; the glue is 
added as described above merely to favor separat ion of the 
finely elutriated vermilion by holding i t  longer in suspension 
than the coarser part icles, which sink first, and may there­
fore be se parated in their order of strati fication. 

The act ual composition of vermil ion is one  hundred parts 
of mercury to sixteen of sulphur, when both the,e ingredi­
ents  are in  a perfectly pure state ; the excess of  five and  one­
third pou n ds of sulphur added by the Ohinese is  probably 
volat ilized and lost in the process of SUbl i mation , or as the  
sulphur used is generally not quite pure, a part may go for 
foreign matter contained in the sulp h u r ; tbe balance bei ng  
probably the  raison d'etre of the blue lambent flame seen 
playing over the apertures in tlie luting du ring the subl ima­
tion p rocess. For a peopl e, baving like the Ohinese no  
acquain lance with even the first rud iments of  chemistry, 
the proportion of ingredients taken-fifty-six and one-quar­
ter catties to 13 cal lies, or say 75 pounds to 17 and one-t h i rd 
pounds-shows wonderfully accurate powers of observation 
and a knowledge of com bining proportions only to be gai ned 
by much expel ience and a long extended series of careful 
observations highly creditable to the m an ufacturers. The 
en tire process is one or the most ingenious and in teresting to 
be seen in any part of the world. 

Hong Kong, March 29, 11384. 
-T. 1. B. , Ohem. New8. 

Mounting Prints on M uslin. 

At a recent meeting of the Rochester Photographic So­
ciety, Mr. J. M. Fox gave the fol lowing account of  his 
method of moun ting prints on cloth. He said : 

" After trying many experimen t s  in double mounting on 
mus! i n  I have adopted tbe following method : I prepare seve­
ral yards of  cloth at a time by s iz ing w ith starch, and 
always keep a roll of  i t  on hand ready for nse. While damp 
the cloth is stretched not too tightly on a frame, and sized 
plentifully with  warm starch paste made ratber th in ,  and 
spread on evenly. Where large quant ities of musl in  are 
used, perhaps ten ter bars might be em ployed to advantage 
for stretcbing.  When dry cl oth is cut to the size required 
before mount in� ,  allowance being made for the expansion 
of tbe prints, if the starch for monnting be nsed wh i le warm 
(wh ich I think is preferable), it should be as SI  iff as can be 
con venien tly spread on the print, for the reason that it w i l l  
expand the cloth l ess and dry quicker. From the  moment 
the first prin t  touches the cloth dispatch is important ; there­
fore both pr ints are first pasted , one being laid aside ready 
to he p icked up quickly. The first pr int  is rubbed down  
with a hand rolier, which can be  done more expeditiously 
than w i th tbe hands_ When the second  print  is properly laid 
on the side there is less occasion for haste, and rubbing down 
by hand is preferable ; because, although tbe roller does the 
work perfectly on the ti rst p rint mounted, i t  is l iable to 
leave a ir  bubbles in rol l ing down tbe second one. To avoid 
bubbles i n  the band rubbing, the strokes should be toward 
the m iddle of the print, and not in every direction from the 
center. When the moun ting is  completpd, the prints are 
placed between papers and covered i mmediately with seve­
ral folds of cloth of sufficient weight to keep them in place. 
To facil itate d rying they may be aired after an hour or two 
and placed between dry papers and again covered with  the 
cloth. " 

A Mischievou s  Toy. 

On each side of 108th St. ,  between Th ird and Lexington 
Avenues, this city, is a row o f  new fiats. The row ou the 
south side i s  almost completed, hut a very large n u m ber of 
the whole glass w illllows bave bee n shattered.  The hole in 
the glass is  generally small and round, wi th fractures ex­
tending i n  al l d irections. 

" The boys do it with what is just now the most popular 
toy Harlem ever saw ,"  said a policeman in Lex ington Ave­
n ue. " The  toy is  made like t h e  stock of a gun.  A short, 
hol low,  wooden cylinder fits into the channel of  the gun stock 
and is secured near the muzzle of tbe stock hy a s tout ruh­
ber cord. When this cylinder is pu lled back to the posi­
tion a gun lock would occupy, it is caught on a trigger. The 
boys put a lead bullet into the l i ttle cylinder, a im at a win­
dow a square away, and pull the trigger. A j i ngle fol lows 
every time. Sparrows and cats even have been killed by 
the bullets. It has heen i m possible M far to catch the boys 
in the misch i ef, because tbere is nothing to tell where tbe 
shot comes from. Unless we are lucky enough to see some 
of them in the act, we will probably not be able to stop tbc 
destruction . •  , 
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MECHANICAL INVENTIONS. 

A bf':ari ng for spindles of spinning ma­
chines has been patented by Mr. Albert R. Sherman, 
of Pawlncl,et, R. 1. This invention combines with 
tile spi nni ng (JOlster a Ild case a ball or detachable stiff 
vert.iral supportiug pin with free lateral movement, the 
pin or ball stepped at its lower end in the bottom of 
Ihe bolster case, ano the oil cushion between the bol­
sle r case and the bolstcr being preserved in the plane 
of the whirl. 

....... 
AGRICULTURAL INVENTIONS. 

A circular saw lifter has been patented by 
Mr. William G. Baumgardner, of Filer City, Micb. It 
is a yoke with a handle pivoled on ear.h of its parallel 
bars, with a cam lug on one side of the pivot adapting 
the two handles to form gripping bars, between wbich 
the toothed edge of the saw may be inserted, so as to 
be f(ripped and held firmly. 

A hand truck has been patented by Mr. 
JOSBph Annin, of Brooklyn, N. Y. The truck frame is 
of cast iron, Wilh jaws cast in one piece lherewith, and 
having parallel extensions for receiving clamping bolts, 
the bandIes having sockets or clamping jaws for secur_ 
ing them tightly, and so they may he couvenienti y .. t-

A combined COrD planter and fertilizer dis- tached and removed. 
tributer has been patented hy M r. William CaBS ill, of I An automatic safety brake for horse pow­
Hamden Juncti on, Ohio. This i.llventi.on covers im- ers has b6en patented by Mr. �illiam L, Remington, 
�rovements on

. 
a former pa:ented lTIVeHtlOl1 �f rb� same of Meriden, Conn. This in vention consists princ i pally Inventor, ma

.
kIl1

l
g t�he mach�ne more convement III use of a system of levers applied to the ordinary bl'ak� 

and. mure rehab e III operatIOn. 
lever in such manner that a downward movcment of Lhe 

A check row corn phnter has been patent- main horizontal lever of the Eystem will shove forward 
ed by Mr. Stephen E. Williams, of Rockport, Mo. The the brake lever and apply the brake, 
frame is mounted on a slationary a'rle wilh rotating A safe has been patented by Mess rs, John 
wheels, and hinged to it is a frame with rotating axle w. �Johnston, of Richmond , Va'1 and J. H. Rogers, of Bnd flxed drive wileels, so the drive wheels can be Washington, D. C. An envclope iH made to cover tbe 
raised from the ground; there are also hinged markcr entire safe, the envelopp. being wholly or partially ad­
bars which can be readily raised aud lowered. juslable, with means for adjusting, and an electro mag-

A corn harvest.er has been patented by Mr, netic locking device for precluding the movement of 
John E, Smi th, of Wilmington, Del. The cutters are the envdope except within certain intervals of time. 
arranged to cut I wo rows of corn at one passage across 
the ::field, the outer cutler, or tlJe one most remote 
from the team, being ill ail vance of t.be inner one, 
there being also an evener chain for bringing t.he butl 
end s of the two rows of stalks together to be bound 
as fast as they arc Cllt. 

A barrow attachment for plows forms the 
suhject of a patent i.sued to Mr. Enoch Calvin Eaton, 
of Pinckneyvi lle, III. An obtll"e angl ed bar earrying 
tp.eth on its outer arm is so combilJ�d with a turn plow. 
another bar bent at both ends having teeth adapted lo 
work real'wardly, ae 10 form a harrow rigidly attached 
to the plow beam, to puhe rize and level the �oil, cut. 
ting down rhe high parts of the furrow slice and fill_ 
ing the low places. 

••• 
MISCELLANEOUS INVENTIONS. 

An oil filter bas been pMtcnted by Mr. Dan­
iel S. Neiman, of Fargo, Dakol,a Ter. It is a tank with 
a funnel at its upper eno and a series of shel ves with 
layers of charcoal, lime, and woolen cloth, wi�h a steam 
coil surrounding Ihe lower end of the funnel. 

A hair sp ring regulating pin for watches 
has been palented by Mr. George F. John.on, of Auro· 
ra, Ill, In combitlation with the regulator and its pins 
is a spring, so al tachen a'ln arranged as to close by its 
tension on or a�ainst the under or exposed ends of the 
regulator pins. 

A paper box machine has been patented by 
Mr. Maurice Marques, of New York city. 'l'here are 
male and fem,lie cutting die8, wi th expa nding plates, 
and me ans for operatillg them, RO the paper box may 
be formed of a single blank cut from a sheet of paste­
board or other suitable material. 

A pump has been patented by Mr. Luis G, 
Carea!!a Y Saenz, of Puebla. Mexic,o. It is a dou ble pis­
Lon pump, with rigid piston dIsk and rod arrangen ec­
centrically, with a segmental plate attached to the disk 
nnd rod, allanged imperforate rub her plate, and vari ous 
olher novel features. 

A clock striking mechanism has been p,l1-
tented by Mr. Lucien Dillcon, of Chaska , Minll. The 
ohject of this invp-nlion is to simplify the c01l8t.ruction 
and reduce the cost of clocks intended to strike the 
hours and their subdivisions,. as well a;; llrevent their 
becoming easil y disarranged. 

A horse detacher has been patented by 
M< 'ssrs. John E, Slevensoll ana Joseph Forsyth, of 
Brighton, Tenn. 'rhis is an im proved contrivance of 
trace hooks and means for unhooking the traces there­
from, to provide simple and efficiell t means of escape 
from the hor ses when they become uneontrol labl e. 

A line throwing gun has been patented by 
Mr. Jeremi ah Williams, of Harlfo"l, Ky. There are 
side openings in thc barrel about Ihe middle of itR 

length, and t here is a cone beld to turn on the barrel 
on wllich the line secured to the dart is held , the dart 
having a wad held on its butt end by a screw, 

A distributing roller for mucilage, gnm, 
etc., has been patented by Mr. Joseph A, Conwell, of 
Vineland, N. J. This invention consists of a roller 

with �n annular groove at each end inclined inward 
from the rim toward the cenrral axis, making pockets 
for the mucilage flowing down the ends of the roller. 

A plumb bob has been patented by Mr. 
George Morrison, of Elmira, N. Y, In its upper hol_ 
low portion is a spring barrel gearing wit.h a pinion on 
a shaft, a reel being ",onntea on toe shaft with its peri­

phery notched for the engagemAllt or a spring pawl for 
holding the reel at any desired point. 

A nut for carriage axles b as been patented 
by Mr. Robert M. Pierson, of Mayesville, S. C. The 
nut is hollow . with adju�table co vers for taking up the 
endwise wear of the axle box in the hubs of carriage 
wheels, and it has 1\ 10 cking device for maintaining the 
hollow nut and core in any gi ven relation to ea ch other. 

A paperhanger's table has been pa tented 
by Mr. Lewis A, Young. of Stanstead, Q,uebec, Cana_ 
da. This invention combines, with 8 frame, means 
for trimming the ed ges of the paper , for distributing 
tlle paste, and an endless conveyer belt upon which 
the paper is cond ucted after having been supplied 
with pa ste . 

A chain pump has becn patented by Mr. 
George W. Derrick, of  Centerville, Ore. This inven­
tion covers a special com binal10n of parrs to lessen the 

friction and wear upon r ubber buckets, and also to al­
low the well pipe to be re.dily clearea of sediment and 
the water to he. easily discbarged from its npper part to 
prevent freezing. 

A carpet fastener has been patented by Mr. 
James A. Waters, of New York city. A hooked clamp 
plal,e is employed , jourllaled in suilable blocks or 
sta nd ards, and acted upon \:y springs, for grasping and 
holding the edge of (he carpet, 80 the carpets may be 
held wi thou t injury and easil y taken up and replaced, 
avoiding the 11,e of tacks, hooks, etc. 

A rope su pporter for hay and other cal" 
riers has been patented by Mr. Richard Tennsnl, Jr., 
of Woodland, Wis. It. is made with a pulley to receive 
the rope, hars, and wheelS to carry the pulley, and 
spring catches to engage with the cal'fier, prevent.ing 
the rope from oagging, and lessening the spHce travel­
ed by I he horse at each trip. 

A mowing machine knife has been patent­
ed by Mr, John M. Hamblin, of South Union, Ky. 
This invention provides a light, strong serviceable 
knife bar and knives, which may be worked a long 
time without excessive gumming and with little power, 
and which will allow of a quick, easy, and accurate 
sharpening of thc knives when dulled. 

A door hanger haR been patented by MI'. 
George H. Burrows, of Somer vil le, Mass, It is made 
with a traveling bar with a longitudinal slot to receive 
t.he wheel, and long rabbets in its lower side to receive 
and travel npon the journals of the wheel, (he im­
provemen t being especially applicable to car doors, 
though useful for other purposes. 

A hoot 01' shoe polishing machine bas been 
patented by Mr. Arthur A. Sparks, of Trenton, N. J. It 
consists of a frame mounted loosely on 11 shaft and 
cnrrying revolving hrushes, which may be swu ng around 
to the work by turning the frame in vertical plane, the 
brushes being revolved by belts leading from a fixed 
pulley Oil the shaft. 

A spoon bowl has been patented by Mr. 
Henry Nickolds, Sr., of Taunton, Mass. The bowl 
of Ihis ' poon by tilis construction, instead of having a 
sharp edge, bas ir,s ma�in bent outward or extended 
in the manner of a flange, or made whh what is styled 
a returned edge, so it will present a more smooth and 
agreeable surface to the upper lip. 

A pole attachment for wagons has been pa­
tented by Messrs. Alfred T. Hawk and Joseph W. 
Scott, of Preston, Ohio. It is made wilh a socket bar 
secured to the hounds at the forward side of the axle 
by clips, and a socket bar secured to (he f orward part 
of the bounds by a keeper, and properly strengthened 
by brace rods, so two poles can be readily appl ied to 
the wagon. 

A wasilin,!!; macbine has been patented by 
Mr. MerrilL W. Palmer, of Holland , Mich. This in­
vention covers certain improvements in clot hes wa8hers 
where the water is forced throur:h the clothes by air 

being compressed in the vesse), a valve admi l ting air 
but preventing its escape, the up R.ud down mo vement 

of the washer effecti vely acting 10 force soapy water 
through the clothes. 

A belt clamp has been patented by Mr. 
Eleazer Ai nfworth, of Wilmington, Del. Clamp bars 
are provided with convex sides facing each olher. the 
bars having groo ves in the end s increaSing in " depth 
from the outer to the inn�r edges, to permit inclining 
the clamp bars to the screw rods, the invention being 
an improvement Oil a former patented invention of the 
sa me inventor. 

A marker for weatber boards, flooring, and 
jambs has been patented by Mr, John Hamm, of Mem­
phi!o:l, Kansas. n consists of a rule formed of two sirips 
of WOOd, connected togelhp.r at one end by a hinge and 
at the oppOsite end by a transverse screw, each strip 
having a short arm, and each side of the rule a stand­
ard witb a shouldered projection, with oth�r novel fea ­
tures. 

A saw mill head block has been patented 
by Mr. Robison W. Shelbourne, of Bland ville, Ky, 
'fhere is a wlJeel with shaft gearing with the log set· 
ting shaft, a rising and falling rail adapted for contsct 
with the wheel, an apparatus for actuating an endwise 
movable bar, and other novel features, to effect in an 
improved way the manipulation of the log in present­
ing it (0 the saw. 

A cotton gin breast has been patented by 
Messrs. William F, Smith and William W. Adams, of 
OZifk, Ark. There is a suitably supported flexible 

breast back comprising one or more belts armed Wilh 
strips npon the exterior ,ides, and driving wheels en­
compassed by the belts, with other n ovel features, til 
facilitate the passage of the cotton to the saws, prevent 
breaking or stopping tlle roll, and afford increased 
facility for ginning wet cotton. 

-

A folding skeleton gun stock ha5 been p -I �u.sint$s and :lefSO'Ual. 
tented by Mr, Frederick Schwatka, of Vancouver Bar· 
racks, Washing tOil Ter, The skeleton extension is PiV' 1 ' . 
oteo to "wing upon a smaller stock of gun or pistol, The ,Ohm'qef01' �n8ert�on under th�S Itead 's One ])o:lar 

and arranged so Lhat when closed it fit' underneath Ihe a lone for eaclt .nse1'tw1I; ab�ut �.qltt w01'ds t? a lone. 
stock ; there is also a spiral articulated construction of Adve"t,seme�ts must be 1'�ce!Vea at pUIJ�,catwn 

.
oiflcp 

the skeleton s tock, with fastenings for it closed and as ealtyas 11tU1'8day .nOl""ng to appear on next .ssue. 

extended , securing great compactness and providing 
for a large extension of tbe stock. Cities over 10,000 population \Vishin� cheapest, best, 

highest speed street railway, address Stewart & Co., 
A numbering attachment for printing press- 3041 Dauphin, Phila. 

es forms the subject of four patenl" issned to Mr. AI-
I D . , "0 " f S ' "  k b m d II . r Id Th h arwm s rIgm 0 pecles ; wor S y • yn a , 

bert R. Baker, of Indl anapo lS, n .  e press .1' an '
Huxlev �pencer etc .. cheap enough for aU. Write for 

additional cylinder, with numberlng heads properly a catal��ue, J. Fitzger ald, 20 Lafayette t'lace, N. Y. 
mounted therein, and appropriate mechanism for ope- . 

rating lhem, the cylinder being in such relation to the Practical mall wanted, A man l horoughly posted in 

regular r.ylinder that the numbers in tile numberiug the manufacture of machine and planer knives. and 

heads will come in contact with the paper thereon as competent to take charge of men. Best of references re­

the cylinders revolve, with various other novel fea- quired. Michiga.n Saw Works. East Saginaw, Mich. 

tures. 
A wheeibarrow has been patented by Mr, 

Jose\lh Annin, of Brooklyn, N. Y. The body can, by 
means of clamps, be secured to the handles at any de­
sired distance from the wheel, and a stiff flanged brace 

sustains the t,ray in its normal shape, 80 the barrow 

can be used in carryhlg burning coals about gas works, 

melted refuse about iron works, <ltc. Tbe same invent­
or has also obtaiJled another patent covering an im­

ploved metal wheelbarrow tray, with two ang ular side 

and end p,eces, forming a flaring body , riveted togetber 

with the bottom. 

A belt fastener forms the subject of two 
patents issued to Mr. George W. Soulhwick, of South­
wick, MagR. It consists of a rigid plate with prongs 
ant! eyes on both edges, the long i tudinal axes being 
parallel with the edges from which the prongs project, 

so the strain is distri buted over the plate in all its pORi­
tions; also, if !;he belt begins to rip, an additional plat.e 
may be fastened on the belt, and the 1001'S connected 

wit,h tbe other, the object being to unite the ends of 

driving beltR, 80 they need IlOt be adjusted al.d tigbt­
ened as often as wi th the usual lacing. 

NEW BOOKS AND PUBLICATIONS. 

AMERICAN NEWSPAPER ANNUAL. N. W 
Ayer & Son, Philadelphia. 

This a handsome octavo of nearly a thou.and !Jages, 
containing a full list of all newspapers in the United 

States and Canada; it also has classified lists of those 
devoted to special suhjects, as religion, agriculture, 
trade, science, etc., making it an extremely valuable 
and con venient reference book. From these lists we 

see that there are in 1884,12,713 newspapers and period i­
cals published in the United States, as compared with 
11,966 in 1883-a gain of 747; while Canada shows a loss 
of 9. The book may in part be styled a co·operative 
publication, in which tbe various ne wspapers join with 
the Messrs. Ayer & Son in getting out a volume which 
will give the greatest amount of information about their 

business. 
DYNAMO-ELECTRIC MACHINERY. By Sil-

vanus P. Thompson. E. & F. N. Spon, 
London and New York. 

For Sale. Canada patent, dated Sept. 19, 1884. The 
U. S. patent just issued is proving a great succesS. Must 
have funds, Will sell cheap. Henry Blnley, 594 Ilroad­
way, Albany N. Y. 

For Sale. A very important patent Butomatic turn 
table for horse carS. All States and Territories for sale 
except Louisiana. Patented Sept. 16, 1884. Apply to 
C. F. Bollwitt, 170 Orleans, New Orleans, La, 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co., Cleveland, o. 

For Steam "nd Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed. fire anc'llow 
pressure pumps, independent condensing outfits, vac­
UUIT., bydraulic, artesian, and deep well pumps, air com ... 
pressors. andress Geo. F. Blake Mfg. Co .. 44 Washtng­
ton St., BORton; 97 Libertv st" N Y. Send for Catalogue. 

Blal,e's Patent Belt Studs. the strongest and best fas­
tening for RUbber and Lea ther belts. Greene, Tweed 
& Co., N. Y. 

Q,uinn's device for stopping leaks in boiler tubes. 
Address S, M. Co., South Newmarket, N. H. 

Mills, Engines, and Boile" for all purposes and of 
every description. Send for circulars. Newell Univer­
sal Mill Co" 10 Barclay Street, N. Y. 

Wanted.-Patented articles or machinery to mannfac­
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Bruoh Electric Arc Lights and Storage Batteries. 
Twen1 y thousand Arc Ligh(js already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

"How to Keep Boilers Clean," Book seot free by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilen< 
a specialty. Lake Erie Boiler Works, Buffalo. N. Y. 

Preeses & Die". Fe rracute Mach. Co., Bridgeton, N, J. 
Tbe Hyatt filters and methods guarantced to render 

all kinds of turbid water pure and sparkling. at economi­
cal cost. The Newark Filtering Co" Newark, N.J. 

Sleam Boilers, Rotary BleacberJ, Wrought Iron Turn 
'fables, Plate Iron Work, Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 
to the George Place Machinery CompanY, 

121 Chambers and 103 Reade Streets, New York. 
Iron Planer. Lathe, Drill, and other machine tools of 

This volume is based on the Cantor lectures of the modern design. New Haven Mfg, Co" New lIaven, Conn. 
anthor before the Society of Arts, in ISS'!, but affords a For Powe r & Economy, Alcott's Turbine, Mt,Holly, N. J. 
good deal more than a mere reprInt of those papers, 

which were at once republished and widely circulated If an invention has not been patented in the Unlled 

in America and througbout Eur ope. The present work. States for more than one year, it may still be patented in 
is a review of what has been done, down to the pre,,· II �an�da. Cost for Canadian pnt�nt, MO. V�rious other 

ent time in converting the energy of mechanical mo. I 
... ormgn patents may also be obtamed. For IndtructlOns 

tion int� that of electric currents, and vice versa, a I 
address Munn & Co., SCIE�TIFIC AM�RICAN Patent 

subject in the investigation of which the writer hns agency, 361 Broadway, New York. 

been prominent for Fome ye ars past. His papers have Guild & Garnson's Sleam Pump Works, Brooklyn, 
been read, and his judgment is highly valued, by all N, Y. Steam Pumping Machinery of every descrip-
thorough investigators in this field. tion. Send for catalogue. 

WONDERS AND CURIOSITIES OF THE 
WAY, By William S, Kennedy. 
Griggs & Co., Chicago. 

RAIL.. Nicl<el Plating ,-Sole manufaclurers cast nickel an­
S er Odes, pure nickel salts. polishing compositions. etc. Com .. 

. . plete outfit 10r plating, et c. Hanson &:; Van Winkle. 

This is a plea.ant book fo� a traveler on a journey by 
rail, with which to wlllle away an h our. There are 
few matters in it with which an ordinary engineer oran 
intelligent mechanic is not already conversant, but it is 
sometimes agreeable to refresh the memory with a book 
of this kind, which interests without taxing the mind. 

THE BOOK BUYER.-This iR tbe title of a very 
excellent Jr,onth ly periodical issued by the well known 
publish ers, Messrs. Charles Scribner's Sons, 743 Broad· 
way. It contains the titles and prices of all the princi­
pal new books issued during the month, interesting 
literary information, elegant extracts from the latest 
and best works. It is in short a guide and summary of 
current literature, American and foreign. It is full of 
useful suggestio]]s fc>r readers, and merits the wide 
circ(llation it enjoys ; 50 cents a year, 5 cents per copy, 
88 pages, 

Received. 

FARLEY'S REFERENCE DIRECTORY OF THE 
MACHINISTS, IRON, STEEL, AND METAL 
WORKING TRADES OF THE UNITED 
STATES. A. C. Farley & Co., Phila­
delphia. 

THE MAN WONDERFUL IN 
TIFUL, An Allegory. 
B. and Mary A. Allen. 
Co., New York. 

THE HOUSE BEAU­
By Drs. Charles 
Fowlcr & Wells 

THE PRACTICE OF ORE DRESSING IN EUROPE. 
By Wheaton B. Kunhardt. Johu Wiley 
& Sons, New York. 

AN IMPORTANT QUESTION IN 
By Charles A. L, Totten. 
&'Sons, New York. 

METROLOGY. 
John Wiley 

THE THEORY OF DEFLECTIONS AND OF LATI­
TUDES AND DEPARTURES. By Isaac W. 
Smith, C,E, D. Van Nostrand, New 
York. 

SELF-RAISED, OR FROM THE DEPTHS. By 
Mrs, Emma D. E. N. Southworth. T. 
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OCTOBER 1 8 , 1 884.] Jcitutifi c �tutritau. 
jelly, 2 ounces of gelatine are-dissolved in a pint of cold I tb e chord of the arc between the places of observation boiler above grate? Obj ect being to have boiler as 
water, and when dis�olved , 1 pint of hot water aud 1 being compnted from measurements actnally made small and light as pORsible. A. A plain vertical Iloiler 
quart of cider are aclded, that is, 8 ounces to the gallou. upon the snrface of the earth for the purpose of estab- wIthout tu bes would be too heavy. Yonr boil e r  sh ould 

(9) O. B. H. writes : I wish to decolorize lishing it� d ameter, upon which i� based this melho? of . be abont 18 inches diameter and 32 mches high, with 
red wine vinegar. I think of leaching it through ani- computatIOn. The translt of Ihe mner planets, parttcll- : tnbe" so as to give say 28 to 30 feet fire surface. U"e 
mal charcoal. WIll the commercial variety of that larly V�nus, h�s �Iven a more refin�d method of tri- : coke or anlhracite coa l ,  c hestnnt size. You should 

HINTS TO CORRESPONDENTS. article answer my purpose or would the vinegar be to angulatIOn, which 18 somewhat complicated. You may ; make a drawing of boiler to "ee what tubes vou con get 
Name a n d  A ddress must accompany all letters, much t . t d b d"  I '  th h h t 

0 obtaiu a clearer insight into this subject by reading any ! in. The furnace should not be less I han 12 inches deep. 
or no at tention w i l l  be paid thereto. Tni s  i s for our con am:na e y 1880 vmg e p osp a es, car- technical work u on a.tronom 2 A vessel movm at I information,  and not for [JIIbl ication_ bonates, etc. ,  m the coal ? If so, how could the coal th f 10 

P
15 k t 

y
'h ' 

D 
. 

I 
g (27) J. H. B. asks : How many horse power 

Reference8 to former arl icles or answers f:Jbould b d b ft h e rate 0 or no 8 an OUf. oes it eave a .  . 
g ive dill e of paper and pa�e or number of q llesLion . e prepare so as to e t for t e purpose ? Would vacuum or hollow in the water at the stern of the ves- , engme would be reqUired t o  drive a single paddle 

Inqu i ries not answered m reasonable time shou l d  wood coal answer? A: To take aw.ay the.color of vme- sel, or does the water follow 11 the vessel ,  so as to kee I wheel 5 feet in diameter, f�ce � feet 6 inches, buckets 
be repeateu ; correspondents w t l l  bear In mind that gar, 2 pmts red wme vmegar are mixed WIth 1� ounces . t t t t 'th h � , A Th . � 6 mches deep ? The boat IS a lIght draught catamaran 
s
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search, and, bone charcoal, or bone black, in a glass vessel. Shake III con 
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motlOn. 0 30 feet in lenglh. Please state the size and stroke of t oug we en eavor to rep y to a , cit er by letter h" ' "  vesse s roug e water pro uces a s Ig epresslOn . . 
or _ matI. eaeh must take his turn. t tS mtxture from time to lime, and In two or three under the stem from the inertia of  the water or ina- cylmder and tbe nnmber of square feet of heatm!!: sur-

SpeCial I u Corlnatioll requests on matters of days the color comp letely dIsappears. When the pro- bTt . th � I face of boi l er. Wonld it be as econumi"al to have II 
person al rather than generaf tnterest. and req uests cess is  to be performed ill the large way throw the bone ' I Y to acqUire e momentum necessary to mstaDl y long stroke engine with direct connection with crank 
accompan ied with  remittance of $1 1.0 $5, according blacl. mto the cask of vUlegar, shakmg It from time to . shaft, and thus avoid the noise of the gear wheels. or a 
to the s u hject. as we cannot be expected to perform time. Wood charcoal if ground fine would answer,and (19) E. L. M. wn tes : 1. Do yon know of short stroke geared? How many turns sbould �he be 
for Prompt A n s",ers by Letter, shou l d  be I ' . . ' .  . fill the cavity. 

such ".ervice witham remnneration.  the impurities contained in i t  are so slight in quantity any macbine shops where they take appren tices ? If so geared u p ?  How many revolutions should the paddle 
Scientifi c  American S u p p l em ents referred ' . .  . . . . . ' 

to may be h ad at [he office. Price 10 cents each.  that they can be entIrely d isregarded. please gIve theIr addresses. A. TakllIg apprentices 1D whee l make 1.0 inmre a fair speed to t he boat ? A. One 
IlIlner� l s  &em for examinal.ion should be distinctly (10) J. B. asks what k i n d  of cement to use machine shops is  always dependent somewhat on the engine 4 inches cylinder by 10 or 12 inches �troke, di· 

marked or labeled. appearance of the appilcant, and is largely a matter of rect connection to shaft. Boi ler to have abont 60 feet to fix a glass eye wi th. A. Dissolve fine glue in strong personal judgment wi th the employer ;  the opportuni- fire surface ; 40 to 45 revolntions per minute. 
(1) J. H. B. B. asks : How can I determin e acetic acid to form a thin paste, or use Canada b�lsam 

the velocity of water in a pipe t I have an artesian well, or cle.r glue (gel at.ine) to which has been added a Email ties have been often better than they are j u st at pres- (28) J. R. O. asks : Will you please let me 
and it is suspected tbat there is a loss of water by per- quanlity ( one fiftieth) of potassium bichromate. The :���::�:�Y

a��:�g:��n�� t��:e��;;'��g
e��n:S�i c::: know in the uext number of your paper the heating 

colation through t.he joints of the pipe. If there is some lar.ter soon loseq its yellow tint, and becomes unaffected si derable manufacturing locality, wonld not, we pre- power of crude petroleum as compared with the best 
simple device which I cOlild let down 250 feet and as- by dampness when exposed to daylight. sume, have long to wait for an engagement, though we bitnminous coa l ,  that is to S8.y, how m ilch petroleum 
certa in the velocity there, and then get it  at the top, I (1 1) J. F. S. asks how neal' a completp. do not now know where there are any vacancies. 2. 

will equal one ton of coal ? A. Two-thirds of a ton of 
conM of course settle the question of loss, and ascer- vacnum can be produced by an exhaust fan. Or in Would two cylinders 3x5 inches develop more power pet rolenm equa ls  one ton of tl t e  coal. Heat of com­
tain the amount of water. A. We know of no m ethod other words, how low can the mercury in a barometer than one 6x6 inches? Wh i ch is most economical and bustion, 20,240 nnits.  Evaporative power at 212°, 

of accomp ishing what you want by getting the differ- be reduced in  an air tight chamber or vessel. from lightest, also horse power of first ? A. The 6 inches by 20'33 pounds water to 1 pound petroleum. Best coal, 
ence of velocities; if you could run down a self-packing I whi c b  the fan is  exhausting tbe air? A. An exhaust 6 in ches would be more (han double, the power of two U of these amoun ts. 
plug to the bOl tom of the pipe, you cou ld tben dis- I fan will produce a draught but not an appreci a.ble 11 inche� by 5 inches. We cannot estimate the power, (29) H. B. S . writes : I want something to 
cover if tbere. are any leaks by the subsidence of the vacnum, on ly ahout equal to �ne or two ounces nega- as you give nei ther the pressure of steam nor velocity. st ick paper labels on to wood or glass that will stand 
water In the pipe. tive pressure, say about one-quarter inch on the bar- 8. Give best size of ports, pipes, and thickne8S of cyl- being wet or put into water. It need not stand hot 

(2) J. A. R asks : 1 . W<lUld i t do to at- ometer. 2. I wish to produce a partial vacuum in an inder, cylinder heads, etc. , for hili:h 'peed two cyl ir.der water. A. In order to render glue insoluble in water, 
tach the engine shaft direct to the saw shaft by a coup- air tigh t cylinder 2xl0 feet, and with either a rotary 3x5. A. Steam openings, five-sixteenths inch by �M even hot water, it is only necessary when dissolving 
ling? A. With a slow saw and f , st feed the saw would pump or fan i nstead of the regul ar air pump. Which inches, exhaust openings % inch by 2M hlches.  Your the glue for nse to add a little pot assillm bichromate to 
wedge and heat. Do not think it advisabl e to attach wou ld be preferable? A. A rotary pumj4 or any air cylinders, heads, etc . , may be made about as light as the water, and 10 expose Ihe glued part to tbe light. 
engine shaft to saw sbaft under any circumst ance. 2. pump. they can he cast, bored, and turned. 4. Would the The proportion of bichromate will vary with circum­
I had a dispute with several persons about tbe length (12) W. P. W. writes : I h ave a steam boi ler described in SUPPLEMENT, No. 182, furnish stances, but for most purposes about one-fiftieth of 
of belt used on common steam thrashing machine. I pump used fonaising water. Pump 3M and 5x7 inches, abundance of steam for the above engine ? A. No. not the amou n t  of glue will snffice. 
claim after the belt has all the grip the pulleys will I run thi s pump continuously 10 hours, and pump say half large enough for the two engines ; boiler should (30) �. B. H. · w rites : 1. What would be 
allow, then any more length of belt is l08t weight and 9,000 gallons during that time. The lift from the sur-- have 130 feet fire surface. 5. Would above engine the cost of machinery Includ ing engine, boile., pro­
harder on the machinery. How is it ? A. There is no face of the well to top of tank is 55 feet distance, and boiler furnish enough power to run a boat 35x6 pell er, and sha ft. with all  fixtures, such as is de ocribed 
advantage in extremely long belts. of well from the pump is 68 feet; snction p ipe 14 miles per hour; if not, what size boat ? A. No; but in SCIENTIFIC AMERICAN SUPPLEMENT, No. 81 (July 21, 

(3) A D wrl' tes ' Is I' t neceSS" I'V to 0'1 1 well 2M inches ', delivery pi ll e, l'L inches ', I throttle li ttle more than 7� miles with a boat 28 to 30 feet by 6 
1877), on the I)oat Fl irt? A. I'ro oably "280 to "300. • • • " J 72 f e e t .  You may get with good model 9� to 10),2 miles ., .. 

fitted bear;ngs (l ight work) as often as customary ? I the valve so as to run slow. The boiler pressure per hour. 6.  Could sails be applied to above steam 2. Would it  be suitable for one of the Sharp i e  mod el 
know of a case where a shaft, through neglect of an averages 60 pounds, the boiler furnishing steam to yacht at the same time profilably? A. Sails would be a boots descri bed in SUPPLEMENT, No. 177 ? We want 
employe, was allowed to run three mouths on one oil- run an engine and for other purposes. I wish to find out delriment generally. the boat to run on the St. John River, N. B., 
iug at 10,000 revolutions per hour. Not the slightest some method of getting at the cost of raising this where in the lowest water there i s  not more than 18 

damage was d one to the " Babbitt "  or to the sbaft, nor amount of water to the tank on a basis of coal price (20) W. D. writes : Will you let me k n ow or 20 inches. Smooth, gravelly bottom. If that ma-
was there noise or heat. A . Thi s looks rather extrava- say at three m i lls per po und. I also would l ike to how many miles an hour a catamaran boat ought to go chinery would not be sui t a ble for snch a hoat , could yon 
gant. Thcre is a patent for dry journal boxes. As far know the method nsed to obtain the result.  A. The when propelled by six paddles ? The face of aach paddle suggest IIny that wonld answer the purpose. with cost? 
as known to us, they have been failnres. Probably the computed lift of the pump in vol ume of water is about is two feet six inches by two feet; three paddles dip at A. Yes, but woul<l suggest that you make the 
shaft in question did not bear upon the journal box. 18,500 pounds 1 foot high per minute. The computed a time and as th ey pass out th� other three e n ter. " Sharpie" 5 or 6 feet longer than that shown i n No. 1 77. 

work of the pump at the pressure you name is about They enter the water vertically, and leave it the same ; The machinery would do very well for such a boat, giv­
(4) L. D. B. asks what Bessemer steel is, 40,000 pounds 1 foot high per minute. So yon must there is one yard of space between each paddle, and illg her a speed of about 6 miles per hour. 

and if nails made ot it are as good or any bet.ter than lose 100 t ' f '  ti Th ' d' I' b h ddl I " t  
. 

I d t t over per cen In rIC on. e In Ica IOn y eac pa e revo ves In 1 s own cuc e; an 0 run a (31) O. A. P. asks '. Wil l  you please be kind t h e  comm on iron nail. A. Bessemer steel is a low t . 1M h h' h 'd d . h th h d d 1 t' . d h d'  
grade of steel made by blowing air through molten �:�::��n !on�:� ���:�ie;' ;�u' :�; Isa�:�y :;�1gu a� :::e�UI��e:;th

r��O
t�elO����e�I��:�I;� tw:v;e� s;� en ongh to s tate why and when the kaolin sbonld be 

iron in a converter. It i8 tough and strong, and is the 8 pounds per horse power, or say 100 pounds coal per inches ; the two hlills fifty feet long by three feet added to a hektograph ; whet her the glne,  glycerine, 
very best material for nails it you can afford it. day, or 30 eents for coal alone. Oil, attendance, and in- wide and four teet depth, to draw two feet six inches etc. , sholiid be boiled ? If so, how long, and how to 

(5) J. A. L. asks : 1 .  What is com pou n d terest must be adeled to this for obtaining a proper of water when in sailing trim ; width of boat twelve pr�vent b�b
?
bles from forming on 1 tb� su��e of the 

spir its of ammon i a ?  Can I compoUl:d it ? A. For com- value of ihe cost of pumping. For the detail of these feet, paddles in middle of boat, three and three, par- he lograp A. '1' he kaolin shon d e a ed when 

pound spirit" of ammonia, the aromatic spirit s of am- computations we refer yon to Haswell's Engineer's allel to each other. It is my opinion [ can make tbe the solution of the glue and �Iycerine is  complete. It 

mon i a  are usuaJly dispensed by druggists. Its prepara- Pocket Book. rnn from Pbiladelphia to Wilmington in one hour, is added si mply to give the pad II light color. For the 

tion is simple to those famil iar with pharmaceutical (13) G. W. F. }lsl.s the process for clean ing and it  is thirty-five miles ; the grip of the paddles is otberinformation consult article on copying process in 

manipulations,  and its formula according to the United and polishing steer horns. A . Rough down the horn good for one hundred revolutions more, if need be. SUPPLEMENT, No. 374. 

States Pharmacopreia,which de scribes its manufacture, with a rasp or tile to make the surface even. '1'hen Can I do it with a boat and paddles as I have descri bed (32) E. K. E. asks :  1. What is the benefit 
is : scrape wi th broken glass or a steel scraper,such ae cab i - to you ? A. There is no data upon w h ich your ques t i on to be derived by searching for the north pole? A.  The 

Carl,onate of ammonium . . . . . . . . . . . . . 40 parts. net makers use for finishing hard wood.. Tben fini sh can be answered, but we do not hesitate to say that practical henefit is doubtfnl, but scientists hope in-
Water of ammonia . . . . . . . . . . . . . . . . .  100 with a buff of felt (wbee l or hand) with tripoli and yon cannot accomplish what you propose. and advise formation so obtained may guide us in researches on 
O i l  of lemon _ . . . . . . . . . . . . . . . " . . . . . .  12 water. Gloss with whiting and water on a soft buff, you not to expend time and money upon the expecta- magnetism "nd electricity ; also teach us more ot tlt e 
Oi l  of lavender fiowers. . . . .  . . . .  . . . . . .  1 finishing the gloss with a cloth and dry whiting. t ion. history of this planet. give ns a better Imowledge of 
Alcobol . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  700 (21) J. D. B. writes : Referring to SCIEN- ocean currents, and throw light on many other obscure 
Distilled water sufficient to make . . . .  1000 (14) H. L. R. asks for the best glue or sub- points of geology and physical invest igation, though 

2. Are spi rit. of turpentine and oil  the Rame ? A. They 
are. 3. Will the sun draw the temper from saws and 
other edged tools ? A. It is generally considered that 
such is the case. 

stitnte for glne of Ii waterproof natnre, to use in glu- TIFIO AMERICAN, August 23, 1884, No tes and Queries, it must be confessed a great many people doubt whether 
ing the white kid leather to the pine ribs of an organ No. 31, what size screw, number of b l ades, an d pitch the prohable ber,efits are worth the cost. 2. How 
b II h h b II 

. .  d of same wonld work best for engine mentioned in this e ows, w ere t e e ows Is situate in a damp room, number, also s i ze of boat., and probable speed o f  boat? would the explorers know when tbey would reach lhat 
under which c ircumstances ordinary gln e softens, and 

I have an engi ne and boiler 2x4, 3 inches stroke, but my that point? A. The explorers know their latitude by 
allows the leather to come off from the wood. A. The b t' th th as on an othe part t 

(6) W. R. G. asks : What will cure a dog addition of a small quan tity of bichromate of potash to boiler is a lit tle bigger, it is  14.x28, including firebox, �
h
:::

r
�

�
�ns ere, e Eame y r 0 

your glue and the subsequent exposure of the glued 14x9; 12 l-i n ch fiues, but have much trouble with fiues 
material to light would probably secure the desired re- getting stopped up; what would you advise to use for 
suits. fuel ,  except wood ? I have need soft cbunk coal ; broke 

of the mange? A. Any of the following can he used as 
lotions for the mange : 

Corrosive sublimate . . . . . . . .  _ . . . . . . . . . .  M ounce. 
Hydrochlor i c acid . . .  _ . . . . . . . . . . . . . . . . . � 
Water . . . . . . . .  " " "  . . . . . . . .  " . . . . . . .  1 qnart. 

or: 
Corrosive snblimate . • . . . . . . • •  , • . .  _ .  _ 1  drachm. 
A mmonium chloride . . . . . . . . . . . . . . . . . Yo ounce. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 pint. 

or, to the last add a strong decoction of white hellebore, 

(15) E. L. desires a receipt for making a 
good stove polish or paste. A. Black lead pulverized, 
1 pound ; turpentine, 1 gill ; water, 1 gill ;  sugar, 1 
ounce ; mix. 

them to size of walnut. A. Propeller abont 17 mches 
d iameter and 26 i nches pitch,  three Illades. Boat 15 to 
16 feet long, and 36 inches to 40 inches wide. Speed 
5 to 5Yo miles per hour. Your boiler is too small:  it 
shonld be about 18 inches diam ,ter, and 32 incbes 
high. Furnace Dot less than 12 inches deep, and should 
have 28 to 30 feet fire surface. Use coke or anthracite 
coal , chestnut size. 

(33) J. N. B. w rites : I am tr0ublerl to coat 
cast iron perfectly with tin, havin!? it roll off in places 
as though the w ork was greailY. Have t ried boiling it 
in strong potash water after it  was p i ckl ed in dilule oil 
of v itriol . an d then rin.ed in water, passed throu�h 
dilute muriate of zinc, but have never been able 
to coat cast iron with th e  same perfect coat and 
gloss that I call wrought or mslleable i ron. I have seen 
80me lots of malleable iron that w e re imperfectly an­
nealed that the tin wonld act in the same manner as 

half a pint. 
(7) J. H. G. asks : Is the cause of the potato 

(16) Z. D. asks : How many gallons of water 
per minute should a 3M inch pipe one foot long w i th a 
head of 103 feet d ischarge ? A. 6,930 gal l ons per minute, 
free from other friction than the one foot nozzle. (22) E. P. S. asks for some f0rmula for with cast iron. What. is tlIe cause of i t ?  A. Your 

trouble in tinning cast iron i s  not YOll rs alone. The 
carbon in the ca, t ir01l is repellent 1 0  ti n .  The inventor 
of a perfect tinning process that is not expensive for 
cast iron will muke a fortune if he can secure the pro-

soap powders. A. Use any suitable kind of hard soap, 
baked and ground. 

(23) U psi lou wants to know recipe for an 
acid mixtUle t hat will restore files and other cutting 
tools, w hen blunt from nse. A. Thoroughly clean Crom 
grease or o il  by alkal i ,  soda, or potasb.  '1'hen dip i n  
solution made with 1 part nitric ac i d ,  3 parts Sulphuric 
acicl , 7 parts water by wei"ht, 5 seconds to 5 minutes 
according to fineness of cut. Then wash in hot water, 
dip in milk of lime, dry. and oil. 

(24) B. S. w rites : I h ave a bun ch of small 
chains ent'rely coated with rust. I have used coal oil 
to clear the chains of rust, but to no avail . Could you 
recommend a bet ter method? A. Shake them in a bag 
of fine sand or emery. 

cess for his own benefit, 

I N D E X  O F  I N V E N T I O N S  
For ",bleb L etters Patent oC tbe United 

StatcfII �"el'e Granted 

September 30, 1 884, 
AN D E A CH H E AR I N G  THAT D A 'J'B, 

" scab " known, and wha t is lhe cRu se and remedy ? A. (17) B. J. B. wri tes : I am d igging qui t e a 

Potato " scab " and " sk m crack," though not identl- l arge cistern (13 feet diameter and 1O:feet depth) ;  would 
cal d i seases, ollght to he considered together, for tbeir be glad to know if it w i ll be safe to put the cement di­
cause" are apparently the sam e. They proceed from recUy over the clay side. , or whether a brick wall must 
an irregn l ar sUPPj y of moisl ure to the growing root b e  introduced. �'he cistern is circular. Is there any 
and plant. Where the growth has been vigorous and good recen t work on the construction of cisterns ? A .  
rapid, and has been t h en checked by d rollght, the skin \ o u  may make a good cistern wall  wilh a concrete of 
of the potato becomes firm and strong : if now a 8ud den equal parts Portland cement, sharp clean sand , and 
and rapid growth starts,this firm skin i s cracked by dis- broken stone. But \'0 make it thoroughl y  substantial 
tention, ana lhe cracks extend down into the s tarchy I he concrete should b� rammed between a crib and the 
substance;  this is . .  skin cracl, . " In another case, clay wall, so as to  have a solid outside bearing Euitable 
where the new and rapid growtb is perhap s  not quite for the arch or cover. If you make a cover of concrete, 
so sudden in ItS .tart. the skin instead of cracking be- I make tbe arch nearly hemispherical, or half a sphere, 
comes rough and thickened in patches and scales;  this I �or safety, although expcrienced persons could make 
is " scab," and results from excessive development o f  l it much fiatter. For th e  arch use 00 per cent more 
the cork cells forming t he inner surface of the skin.  Portland cement than noted above. Build the support 
In e i ther case, . .  scab " or .. skm cNck ," the tissnes be- wi th scantling and boards nearly to the form required, (25) D. T. ,  Jr. , asks : 1. When is " 24 [See note at end of list about copies of these patents.] 
neath become diseased and die t o the clept h of half an and cove r with sand to give it a t.ru e form.,and tamp the o'clock" I>y t,he twenty-four hour syst em-at 12 M . . or 
inch more or less , of course injuring the vdlue of the concrete around the outside first, filli ng in solid against 12 midnight? A. Midnight, civil time ; at meridian , 
crop. In this decayed ti ssue, various mi l es barely visi- the earrh bearing for supporting I he arcb ;  finish at the astronomical time. 2. Doe. the a$tronomical d ay be­
ble , and others too small to be detected without the hole in the center last. Mak e tbe arch at least 8 inches . gin at 12 M. or 12 midnight? At 12 M. 
help of a microscope make their home and have been thick. at center and 12 inches at the outsicle bearings ' j (26) 0 B B ' t  W· il . 2 4 
erroneously supposed to be the caus� of the injury. I We know oC no book on this subject. .

• • . W � l  es : It en g l tl e X 
. . I wches for a very smal l, light lannch or canoe, say 15 

These forms �f dl�ease were first de.crlbe� by Dr. Her- (18) A. L. P. ask� : 1 . How do a stronomers ' feet b 21L feet shar ie wi t  would lIOt a lain c l in-
man Schacht 10 I 11S report to tbe Prussian Board of . I . Y 7'.. . P : y p . y 

. 
. 1858 

calculate the dl-tance to the snn or any heavenly body? I drtcal vertical botler wlthollt tnbes Or fines run It at a 
AgrIculture, IU . I am at a 108S to see where the starl ing point is, to Ob- I moderate rat.e of speed? What sh ould be beight. ano (8) S. D. H. writes : We want to make some ta in the angle . A . By making a !riangle of which a diamet.er of smallest boiler that would answer ? If 
cider jelly. Will you please _nform me how much gela- part of Ihe earth is the base; observi ng the zenith dls- tubular, what should be height and diameter of .hell. 
�;ue to use to a gal lon of cider? A. To make cider tance of the sun's center at simultaneous muments, length, size, and number of tubes, and distance of 

Accumulator, J. R. Morgan . . . . . . . . . . . . . . . . . . . . . . . .  305,835 
Adjustable chair, Poolman & Marks • . . . . . . . . . . . . . .  805,845 
Aerat(>d beverages, dispensing apparatus for, J. 

Mattbews . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  305,945 

Air and gases, apparatus for purifying, F. Wlnd-
hausen. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.040 

AI"rm. See Steam alarm. 
A l arm lock, til l .  J. C. Sturgeon . . . . . . . . . . . . . . . . . . . . . .  305.766 
Amalgamator, W. " oller . . . . . . . . . . . . . . . . . . . " . . . . . .  305,949 
Arsenid es and sulphides . working auriferous and 

argentiferolls, E. Probert . . . . . , . . . . . . . . .  . .  . . . .  , 305.R46 
Ash holder and dumper. G. M. GrosB . . . . . . . . . . . . . . . 305.013 
Axle box, car, G. F. Gear . . . . . . . . . . . . . . . . . . " "  . . . . . .  305,748 
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Axle nut. carriage. R M. Pierson . . . . . . . . . . . . . . . . .  305.813 II Grindinll mill. J. Hollingsworth . . . . . . . . . . . . . . . . . . . . .  305.751 I Sewing machine needle guide. B. F. Landis . . . . . . . 305.936 1 � d4'rrU$£mtuts Axle skein. S .  G. Cole . . . . .. . . . . . ... . . . . . .. . . . . . . . . .  305.794 Gun. Une th rowinll. J .  Williams . . . . . . . . . . . . . . . . . .  305.873 Sewing machine take uP. B. F. Landis . . . . .. . . . .. . . 305.931 � • 

Axle. vehicle .  T. E. Gregg . ... . . . .. .. .. . . . . . . . . . . .. .  305 .810 Httmmer guide, 8teltm� T. R. :Morgan, Sr . . . .  o • • • • • •  305,836 Sew�ng mach!ne take u �. C. A. Sisson . . . . . . . . . . .  , . . 305,%5 , I lUil i de I-a ge. each i n sel't i o n  .. .. ..  .,.:) cen t" n l i ll e .  
Balance, F. F.  Meyer, J r  . . .. . . . . ... . . . . . . .  _ . . . . _ . . . .  305'�'17 1 Hand clg,mp, J.  W. Wmsp.r .. . . . . . . . . . . . . . . . . . . . . . . . . 805,989 Sewmg machmes. heatmg attacbment for wax Unci, !'n::e, e n d. t ll !il C I' l i o ll  .. ..  _ 8 1 . 0 0  n l i ll e .  
Baryta. manufacture of anhydrous caustic, Mar- ] l anger. See Colter hanger. Door hanger. thread, B. F. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805,932 (About eight words to a line. I 

chand & Picabia. . . . . . . . . . . .  . .  . . . . . . . .  305.828 Harness. rope. M. White . . . . . . . . . . . . . . . . . . . . . . . .  305.7fi8 Shade catch. G. A. Crisson . . . . .. . . . . . . . . . . . . . . . . . . . 305.301 Enqravinqs may head advertisements at the same rate 
Ba.ket. wire. W. B. Bisbee . . . .  . . . . . . ... . . . . . . . . .  305.785 J larvester. corn. J .  E .  8mith . . . . . . . . . . . . . . . . . . .. . 305,975 Shaping machines. adjustable tabl e for. H .  J. per line, in, mealJltrement. as the letter press . Adver. 
Bath. lSee Shower Bath. 1 I arvester. pitman. G .G. l Iunt . . . . . . . . . . . . . . . . . .  305.820 Hendey .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  305.922 tisements must be received at publication lilfice as earlv 
Bed head rest. J . Q. A. Sarllent . . . .. . . .. ........ ... 305.761 Hat and coat hool<. F. Taylor . . . . . . . . . . . . . . . . . . . . . . 305.861 Shel l .  explosive . .  1. L. Bachelder .. . . . . . . . . . .. . . . . . . . 305.881 as Thursday morni1.,; tf) apvear in Jlext issue. 
Bedstead and table. combmed foldlnll. M. M .  I I  a t  and roat hook. wire. �'. Tay l or ..... ... . . . .. . . .  305,860 Shower bath . portable fountain. J. C. Reed . . . . . .  · 305.817 

Wagnt:r . . . .. . . . . . . . . _ . . . . . . . . . . . . .  . . ... . . . . . . . .  305,986 Hay Clnd oth�r carriers. rope supporter for. R. Shuttle, B. F. Landis . . . .. . . . . . .. . . . . . . . . . . . . .. . . . .  805,933 
Beer cooler. H. Nadorll' . . . . ... .... . . . . . .. . . . . . . . .  305.95� 'fennant. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .  305.862 Skate roller. H. E. Gilford . . . . . . . .... . . . . . . . .. . . . .. 305.915 
Belt clamp. Ill. Ainsworth . . . . . . . . . . . . .. . . . . . . . . . . . .  305.87€ Head light. locomotive. 1. A. Williams . .... . . . . . . .  305.872 Skate, roller. E. Hall .  . . . . .. . . . . . . . . . . . . . . . . . . .. . . . 305.919 
Blast furnace a-as seal. E. A. Uehlicg . . . . . . . . . . . . . 305.983 Hinge. butt. B. F. Levering . . . .. . . .. . . . . . . . .. . .. . . . .  305.826 Skate roIler. H. J. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.029 
Blowing apparatus. J. M. Blackman . . . . . . . . . . . . . . . . .  305.885 HOI:( scalding device. D. W. Peters .. . . ... . . . . . . . . . .  306.031 Skate rol l er. J. �l orss .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . 305.837 
BObbin, B. ii'. Landis . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 305,935 Hoisting deviceR, mechanical gearing for, W. C. Smoke consuming furnace, Grewcox & Yeiter . . . 305,918 
Boiler. Eee Colfee Boiler. Tubular Boi ler. Low Alsdorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.877 Snap hook .  C. L. Pond . . . . ... .. . . . . . . . . . . . . . . . . . . . . 305.844 

Pressure Boi ler. Holder. See Ash holder. Sash holder. Twine Solder. making granulated. A. M. Randolph . . . . . .  305.758 
Bolts. manufacture of. H. E. Coy... . .. . . . . . . . . . 305.8!)8 holder. Soldering apparatus. V .  McDonald . . . . . . . . . . . . . .. . 306 .028 
Book and index. combined. J. S. McDonald. . .  . .  305.755 Hook. See Hat and coat hook. Snap hook. Sole edge setting machine. A. Harden . . . . . . . . . .  305.814 
Book support, E. IN . Thompson . . . . . . . . . . . . . . . . . . . .  305,863 Hoop pointing and lapping machine, A. F. 'Yard. 305,868 Spectacles and eyeglasses, C. Marsh . . . . . . . . . . . .  . . 305,944 
Boot and shoe heel and sole edges. burnishing Horse detacher. Daullherty & 'l'homas . . . . . . . . . . . . .  305.746 Spike roll. H. Greer . . . .. . . . . . . . . . . . . . . . . .. . . . 305.308. 305.809 

wax for use in finishing . J. F. l.'!lompson .. . . .  305,98 1  Horse detacher, Stevenson & �'orsyth . . . . . . . . . . . . . .  305,858 Spinning machine spindle bearin�t A. It. Sherman 305,969 
Boot or shoe polishing machine, A .  A. Sparks . . . . 305.856 HI)rse powers, automatic safety brake for. W. L. Spoke socket . F. \V. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . 805,Q78 
Boot or shoe sole. L. Ill. Moore. . . . . . . . . . . . . . . .  305.881 Remington . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  305.759 Spoon bowl . H. N tckolds. Sr . . . . . . ... . . . . . .. . . . . . .  305.839 
Bottle and attachment to prevent its being refill· Hydrocarbun apparatus for heating and lighting. Spring. See Carriage spring. Veh icle sprina-. 

ed . J. E. \\' otson . . . . . . . .... . .. .. . . . . .. . . . . . .. . . . 305.988 F. II . Holmes .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  306.015 Spring plates. die for formina- ribs OU ,  W. Evans . . 306.010 
Bottles, attachment to prevent the refilling of, J. Induction ana resistance coils. machine for coil.. Square, tailor's, S. C. Hugland . . . . . . .. . . . . . . . . . . . . .  805,849 

E. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,870 lng wire and thread in tbe manufacture of. Stationery package. C. W. Cook . . . . . . . . . . . . . . . . . . .  305.896 
Box. See Butter sb ipping box. Fare box. )Iatch Lel",h & Clark . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 005,939 Steam alarm and damper regulator. J .  C. J ones .. 305.822 

box. Jack. See Lifting jack. Steam boiler and sediment coi1ector, combined, 
Box. E. S. Coffln... .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  305,142 Joint. See Railway rail jOint. J. i:lvaulding.. . . . . . .  . .  . . . . . . . . .. . .. . . . .. . . . . . . 305.857 
Box for holding and d ispl aying goods. J. M acCal· Key ring, G. W. Jopson . . . . . . . . . . . . . . . . .  305,823 Steam boilers. steam Ilenerator. attachment to. 

lum . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305.827 Kindl ing. machine for making. J. Bowman . . . . . . . .  305.733 B.  Davis . . .. . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . 305.803 
Brake. See Wagon brake. Lamp. coolling. H. Langosch . . .... .... . . . . .. . . . . . .  305.825 Steam engine. B. 11' .  Grist . . . . . . . . . . . . . . . . . . . . . . . . . . 305.811 

DYNAMO ELECTRIC 
M AC H I N E R Y. 

Brake valve. engineer·s. F. A. �lcArthur . . . . . .. .. .  305.83 1 I�amp. electric. T. L. Dennis. . . . . . . . . . . . . . . . . . . 306.205 Steam engine lubricator. C. W. Boluss . . . . . . . . . . . . .  305,887 A Manual for Students of Electrotecbnics, 
Bridge, draw, T. Cooper .. . . . . . . .. . . . . . ... . . . . . . . . . S05,795 Lamp. incandescent electric, Hickman & ,\ I cCoy . .  305.817 Steering mecbanism, ship, G. F. C lemons . . . . .. . . . . 305.741 
Buckle. t race .  �;. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . 305.933 1,amp. va por hurnlng. street. Z. Davis . . . . . . . . . . . .  306.002 Stove. W. T. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.940 
Bureau and bedstead . combined. M. M. Wagner .. 305.985 Lathe. wood turning. E. H. Hudson . . . . . . . . . . . . . . . 306 016 Table. See Game table. Paperhanger's table. 
BUrner. See Vapor burner. Lifting j a ck. Rohinson & Good win . . . . . . . . .. . . . . . . . . 306.033 Tank. See Measurina- tank. 
Butter shlppinll box. C. Y a rnal l .  Jr . . . . . . . . . . . . . .. . . 305.990 Light. See Head l ight. Telegraph local circuit. B. E. J .  Ells . .. . .. . . . . . . . . .  305.906 
Can. See Oil can . I,ock. See Alarm lock. Firearm safety lock. Te· egraph. quadruplex. B. E. J. Eils . . . . . . .  305.907. 305.909 
Candle mold . J. Breltvet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.787 Lock. N. J. VOte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.796 Telegraphic transmisSion. biplex. B. E. J. Eils . . . .  305.908 
Canopy. A. ". Freemqn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305 .0Il Locomotive .anding attachment. Annis & �·ar· 'felephone receiver. G. M . I l opkins . . . . . ... . 305.927. 305.928 
Capsule cutter, W. A .  Tucker . . . . . . . . . . . . . . . . . . . . .  305,867 rand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  305,992 Telephone receiver, '1'. F. THylor . . . . . . . . . . . . . . . . .  805.980 
Var coupling. B. A .  Fisher . . . . . . . . . . . . . . . . . . . . . . . . .  005.912 Loom belt shifting device and stop motion, S. S. 'l'elepbone transmitter. C. W. Long . . . . . . . .. . . .. . . 300.026 
Car COupl ing. P. H1en .... . . . . . . . . . .. . . . . . . . . . . . . . . . .  305 924 A llen . . . . . . . . . .. . .. .. . . . .. ... . . . . .. . . . . . . . . . . . .  305.775 TelephoniC transmitter. W. S. Davis . . . . . ... . .. . . .  305.901 
Cur coupling. J. M. [goe . . . .. . . . . . . . . . . . . . ... . . . . . . .  305.929 , Low pressure boiler. �. S. Robilliard .. . . . . . . . . . . . . . 305.848 Telephonic transmitter. electriC. W. B. Hale . . . . . 305 812 
Car coupltng. J. T. Wi lson . . . . . . . . . . . . . .. . . . . . . . . . . .  305.875 ) ,ubrIcator. W. H. CraIg . . . . . . . .  , . . . . . . . . . . . . . . . . 305.714 Telephonically, apparatus for communlcatmg. W. 
Car, dumping, D. C. Niblick . . . . . . . . . . . . . . . . . . . . . . . . 305,954 I Marker for weather boards, flooring, and jambs. N. Marcus . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,S'Z9 
Car. dumping. W. J. West . . . . . . . . . . . . . . . . . . . . . . . . . .  305.871 1 J . Hamm . ... . . . . .. .... . . . . . . . . . . . . . . . . . . . . . . . .. . .  305.9"0 Therapeutic apparatus. electro. C. L. Clarke . . . . . . .  305.894 
Car. hand. J. H. Cook .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . 305 . 601 Match box. J. Li"es . .. . . . . . . . . . . . . . . .. .. . . . . . . . .. 305.941 'I'hermomtters and weather glasses, case for. E. 
Carpet fastener, J. A. Waters . . . . . . . . . . . . . . . . . . . . . . 305.869 j Measure and register, automatic grain 311d seed, P. Haft' . . . . . .. .. . . .... . . . . . . . . .. . . . . . .. . . . . . .. ... 306,014 
Carpet sweeper. W. J. Drew . . . . . . . . . .. . . . . . . . . . . . 306.008 J. L. & E. D. C audln . . . . . . . . . . . . . . . . . . . . . . . . . .  306.000 ,(,b!ll couplinll. J. F. A l bee . . . . . . . . . . . . . . . . . . . . . . . . .  305.�91 
Carriage spring. C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . .  3%.888 : �·Ieasuring tank. E. A. Smead . . . .. . . . . . . . . .  305.973 'I'hill coupling. J. A. Brallaw . . . . . . . . . . . . . . . . . . . . . .  305.890 
Carrlal(e wrench. D. Tr�e .. . . . . . . . . . .. . . . . . . . . . ..... . 305 .767 ,. :'.leter. See Hotary meter. Water and steam T�rashing roac�lne straw carrier. I. Starr ... . .. . .. 305.�9 
CarrIer. See Cash carrier. Cash and parcel car· meter. TI le for Ilrates. Jamb. J. V. Nicolai . . . . . . . . . . . . . . . .  305.756 , 

rier. Victual carrier. �l ica sheet. composite. F. Peckham . . . . . . . . . . . . . . . . 305.956 1 Time detector. watchman·s. W. Bauer . . . . . . . . . . . . . 305.582 . 
Cash and parcel carrier. J. B

.�
rns . . . . . . . . . . . . . . . . . .  305.735 Micromete� �a��. F. �. Richards . . . . . . . . . . 305,968 Tool, combin�tion, H. K. Aust Jn . . . . . � . . . . . . . . . . . . . .  805,993 

Cash carrier. automatic. A. II . Bode l l . . . . . . . . . . . . .  305.886 Mill. See GrIndmg mIl l .  1 Torch. coal 011. Z. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.001 
ClIskets into graves. apparatus for lowering. J. I Mining drill. H. C. Burk . . . . . . ... . .... . . ... . . . . . . . . . .  305.791 Tree protector. B. J. Downs.. . . . . . . . . ... . . .  . . . . . 306.007 

Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.736 Mining machine, coal . A. J. & J. T. Baggs . . . . . . .  305.9lJ4 TrUCk. b and. J. Annin . . . . . . . . . . . . . . . . . . .. . . . . . . . .  305.880 
Casting cannon . mold for. B. T. Babbitt . . . . . . . . . .  305.777 I Mold . See Vandle mold. . . Tube. See Well tube. 
Cement. manufacture) of hyoraulic. R. W. Lesley 305.753 MotIOn. device for convertIng. L. Chevalher . . . . . .  305.999 Tubular boiler. A. D. Davis . . . . . . . . . . . . . . . . . . . . . . .  , 3(1,0.802 
Cement. man ufa ctu re of t,ydraulic. S. II . Short . . 305.970 Motor. W. Chilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3().\.79� . Twine holder. W. B. Hlsbee . . . . . . . . . . . .. .. . . . . . . . . .  305.786 
Cement. manufacture of Portland. Lesley &; Grif· 1 Motor. C. D. Vadersen . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  3(16.039 

I 
Type locking device. C. A. Dirr . . . . . . . . . . . . . . . . . . .  306.006 

ftths . . . ... . . . . . . . . .  , . . . . . . . . . . . . . ... . . . . . . .. . . .. .  305 ,754 Mowing machine. C. W. McKelvey . . . . . . . . . . . . . . . .  305.833 Underground conductors, conduit for, D. H. Dor-
Cbain. ornamental . J. A. Islnger . . . . . . . . . . . . . . . .  306.017 i M owing machine. knife. J. M. Hamblin . . .  . .  .. 305.813 sett . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . . . . . ... . . 305.904 
Chains. coin holder for watch. C. S. Pine . . . . . . . . . . 306.032 1 Mucilage. gum. etc . •  distributing roller for. J. A. Valve and cock. �I lttel sten.cheld & �lemmler . . .  305.948 
Cbalr. See Adjustabl e chair. Conwell . .  . . . . . . . . . .  . . .  . . . .  .. . . . ... . . . .. . . . . . . . .  305.895 Valve for traps of wash basins. C. W. Garland . . . . 306.012 
Cheese vat, knockdown, D. H. Roe . . . . . . . . . . .  , . . . .  300,034 I Musical instrument, mechanical. M. Gall y  . . . . . . . .  305.806 Valve, safety, Sargent & \Varren . . . .. . . . . . . .. . . . . .  805.966 

Chimney cap. ornamental. l1. SchoU . .. . . . . . .. . . . . . 305.8.')2 Nut lock. A. B. Clark . . . . . . . . ... . . . . .. . . . . . . .. . . .. .. 005.793 Vapor burner. Z. Davis . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 306.003 

By PROF. SILVAN US P. TIIOMPSON, B.A. 

408 Pages with 2 3 0  Illustrations, Price, $5.00, 
DESCRIPTIVE CIRCULARS FREE. 
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THERMOMETERS. 
STAN DAR D T H � R M O M E T E R  co., 

PEABODY, l\lASS. 

FOR SALK U Y  THE TRADE. 

F R I CT I O N  C L U T C H  Cnurn. H. Felt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.910 , 011 can .  M. A. W. Louis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.027 Vat. Sce Dye vat. 
Churn power. J. A. Lawrence . . . . . . . . . . . . . . . . . . . . . 306.022 1 Oil for lubricating. etc . •  compo.ite . G. W. Banker 305.782 VehiCle running gear. S. M. Chester . . . . . . . . . . . . . . . .  305.996 P u l l eys a n d C ut-off Co u p l  i n gs. 
Cil(ar wrappers. machine for cutting. G. W. Tan. Ores. apparatus for treating. T.  R. Jordan . . . . . . . .  306.01 9 Vehicle spring. C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . .  305.850 JAS. HUNTER & SON. North Adams. Mass. 

ner . . . . .. . . . . . . . . . .. . . . . . . . . .. .  . . . . . . .  . . . . . . . . .. . . .  305.859 Ovens. heat indicator for, E G. Nuno .. . . . . . . . . .. .  306.030 Ve hicl e top, 1'. C. McCurdy . . . . . . . . . . . . . . . . . . . . . . . . .  305,83� 
Clamp. See Helt clamp. Hand clamp. 1 Overshoe. rubber. F. Richardson . . . . . . . . . . . . . . . .  305 .964 Vehicle .  two wheeled. H. J . Bruhn . . . . . . . . . . . . . . . . . 305.734 
Cleaner. See WeU cleaner. OxlOlzing and chloridizlng furnace. J. R. Brett . . .  3il5 . 188 Yeloclpede. E. T. & D. Higham.. .. . . . . .  . . . . . . . . . . .  305.925 
Clock. D. W. Bradley .... .. .. . . . . . ... . ..... . . . . . . . ... 305.889 Package fastene r. E. C. firuen . . . . . . . . .. . . .. . . . . . . . . 305.R92 Velocipede. E. E. Sell . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 305.968 
Clock striking mechanis-m. L. DiacoD . . . . . . . . . . . . .  305,903 Package, m�rchandi8e, Spross & Meeker . . .. . . . . 3O�,977 Vermin destroyer, Wofford & McCord . . . . . . . . . . . . .  306.041 
Clutch. gravity. friction, A. D. Simpson . .. . . . . . . . . 305 765 Paint. J. A .  Sbephard (rJ ... ... . . . . . .  . . . . . . . . . . . . . . .  1O.5�8 Victual carrier. R. Burgess . . . . . . . . . . . . . . . . . . . . . . .  305.790 
Coal elevator. P. Best . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3():),784 I Paper box machine, M. Marques . . . . . . . . . . . . . . . . . . . .  005,830 Wagon b · ake. A. J. Branham . . . . . . . . . . . . . . . . . . . . . . . 305,891 
Coal sClltt le .  H. H. Pendell . .. . . . . .. . . . . . . . . . . . . . . . . . 305.958 Paper hanger's table, L. A. young . . . . . . . . . . . . . .. .. 305.774 Wagon pol e attachment. Hawk & Scott . . . . . . . . . . . .  305.815 
Cock, Ilage, T. R. Bin/lham . . . . . . . . . . . . . . . .. .. . . ... . 305.884 Paper in a continuous web, apparatuB for and Wa�h1ng machine, M .  W. Palmer . . . . . . . . . . . . . . . . . . 305.841 
Cock. stoP. and waste. J. Kelly . . . . . . . . . . . . .. . . . . . . .  3C5.0l0 I process of j ub sizing . air drying. and calendar. W atche ••  hair spring regulating pin. G. F. Jobn. 
Coilee boner. J. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31J5.305 I iOI<. Kite. & Fillto . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 305.824 .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.821 
COll'ee roa.ter. P. A. Peterson . . . . . . . . . . . . . . . . .. . . 305.959 Paper pulp digester. E. H. C app . . . . . .. . ... . . .. .. . . 305.740 Water and steam meter. A. C. Christensen . . . . .. . .  300.893 
Colter hanger. H. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.853 Pin. See Safety pin. W ell cleaner • •  mtomnttc. A. Wright . . . . . . . . . . . . . . . .  306.04� 
COoler. See Beer cooler. 1 Planter and fertilizer distributer. combined, corn. IV ell tube. R. Gogin .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  305.916 
Cop windin!! machine. Lever & Grundy . . . . . . . . . . .  306 .023 IV. Cassill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . 305.738 Wheel. S. T. Williams . . . .. . . . . . . .... . . . . . . . 305.4£9 to 305.772 
Cotton gin breast. Smith & Adams . . . . ... . . . . . . . . 306.035 Planter and fertilizer dbtributer. combined. cot. Wheelbarrow. J. Annin . . . . . . .. . . . . . . . . . . 305,878. 305,879 
Coupllnl(. See Car coupling. Thill coupling. ton seed. N. H. Davis . . . . . ,' . .  : . . . . . . . . . . . . . . . . . . . 305.304 1 Whiffletree and neck yoke ferrule. P. S. Crawfurd 305.H5 1 ( rane. A. Grafton .. . . . . . . . . . . . . . .. . . .. . . . . . . .. . . . ... 305.307 Planter. check row. corn. S. �,. 1\ Ilham ... . ... . . . . .  305 874 Wire machine. barb, S. Thompson . . . . . . . . . . . . . . . .  305.865 COUNTERSINK and DRILL COM BINED. Crank for overcoming dead centers, 1\ J. Christy 305,739 Plow, T. C. Belding . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .  OOj,935 Wires, etc., device for stringing, S. McAu l i:ffe . . . .. 305.9(6 1 
Cultivator. J . R. Salter . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  305.851 Plow point. self·sbarpening. T. Cox . . . ... . . . . . . . . . 305.300 Wrench. See Carriage wrench. 
Cultivator. roller. Hering & Daum. . . . . . . . . . . .  . .  .. 305.m Plumb bob. G. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.051 Wrench. H. Heber . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . .. .. . . 305.961 �BI=iiIIE ' 
Curtain stick. H. Lobdell . . . . . . . . . . . . . . . . . . .  306.021 .  Wfi .025 . Pole. vehicle. A. A. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.926 
CurtalllR, device for hanging window, T. T. Dunn 306,009 Power. �ee Churn power. 
Cut·olf slide valve. W. Schmidt . . . . . . . . . . . . . . . . .. . . .  305.7G2 Power. device for transmitting. G. L. Ritson . . . . . 305.931 I Cutter. See Capsule cutter. I Precious stones. Incrusting in relief on. T. Peiter 305.957 TRADE MARKS. 
De
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� 305.797 Ale. porter. and beer. Long Island Brewery . . . . . . . .  11.528 Tbe Countersink following the Dr1ll. the job la finlsh. 
Dental lropression cuP. R. F. Crowther . . . . . . . . .. .  305.900 . Printing machine sheet delivery apparatus, C. �eer, �. W: Voigt ... . . . . . . . . .  � . . . . . . . . . . . .. . . . . . . ... . . .  1 1 ,531 ���� .r�[ce�Pe;{���nbysaVing the adjusting of too . .a and 

. C 
CampaIgn hght. Masten & 1\ el l s . . . . . . . . . . . . . . . . . . . 11,530 I Wi l ey & II u .... 1 1  Illfg. · C  .. . .  Greenfield Mass. Door hanger. G. H. Burrows . . . . . . . . . . . . . . . . . . . . . . . . .  305.006 B. ottrell .. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . ... . . . . .  305 .798 Cartridl<es for breech loadlnl< firearms. Winches. , _ _ _ __  . _ __ __ .. � . __ Door hanger, Cogger & Hamlin ... . . . ... .. . , . . . . . . .  305,743 Printing maTJ?inal newspaper advertisements, G. t A c PAT E N T S Door ·plate. harness rosette. etc .. Creteau & ;\Iet. 1 E. Jones . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . .  305.930 � . ter R

H
epeat
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Ad
rms ompany . . . . . . . . . . . . . . . . . . . 11 .510 

t t C li O 99 " Igars. Bske ams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.525 
calf . . . . . .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  305.899 I Prin ing press cu ting apparatus . . B. Coltre . . .  3 5.7 Crockery wllre. china. and porcelain. Shaw & Son . . 11.534 ' • Draft equalizer. C. Ducharme . . . . . . . . . . . . . . . . . . . . . 305.905 ' Printing press numbering attachment. A. R. Ba. D k D & \' h I 78 30 yes. pac age. unn ; ite . . . . . . . .. . . . . . . . . . . . . . . .  1 l .522 :II1ESSRS. MUNN & VO . . in connection with the pub. Dri ll. See Mining drill. ker . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . 305.7 to 5.7�1 

Drill feeding apparatus. rotary. C. B. Rice .. . . . . . . . 305.962 Pul ley. O. R. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.840 Fireplace fixtures. C. L. Page . . . . .. . . . . . . . . . . . . . . . . . .  1 1 .533 hcali on of the �r.rENTI"1C AMJ(RICAN. cont inue to ex 
Dryin" machine. '\. C. Getten . . . . . . ... . . . . . . ... . . . . .  303.914 Pull ey, J. E. Sanders . . . ... . . . . . . . . . . . . . . .. . . . . .. . . . . .  305.965 Gin. wines, and distil led liquors. A. C. Harris . . . . . .  1 1 .524 amine Improvements, and to nct as Sol icitors of Pat en ts 

Dye vat. C. A. Ho1fmann. .. .. .. . . . . . . . . . . . . . . . . . . .  305.818 Pul l ey. friction. P. Pe.rtree . . . . . . . . . . . . . . . . . . . . . . . . 305.842 Knives. razors. and shear •. F. Westpfal .. . . . . . . . . . .  11.588 for Invent ors :Medicine for meo, horses, and cattle. H. Hinrichs. 11 ,526 1' " • 
. ElectriC alarm signal. 1. II. �'arnham . . . . . . . . . . . . . . . 305.747 Pump. L. G. Careaga y Saenz. .  . .  . . . . . . . . . . . . . . . . .  3:15.997 Medicine for urinary disorders. A. B. Goodyear . . .  1l.52a In tlll S I l.ne of busmcs. they l,a ye had thirty-nqht 

Electric cable. W. A. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . .  305.854 Pum p. Paxson & Colliel d  . . . . . . . . . . . . . . . . .. ... . . . . . . .  305.955 Medicines. various. proprietary. A. C. Meyer . . .. . .  11.531 • years experzence. and now have " nequaled facilities for 
Electric cable. T. G. Turner . . . . . . . . . . . . . . . . . . . . . . . .  306,037 Pump. E. M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 305.982 Nerve pencils. G. L. Lawrence . . . . . . . . . . . . . . . . . . . . . . .  11.527 i the preparat i on of Patent Drawi ngs, Spec iflcaUons. and 
Electric machines. mechanism for driving dyna. Pump. chain. G. W. Derrick . . . . . . . . . . . . . . . . . . . . . . .  305.90� Oil. high test burning. Beacon Oil Company . . . . . . . . 11 .520 . the prosecution of Appli cations for l'at.ents in the mo. J . lt. Markle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 305.913 Pump. doubl e·acting .  H. C.  Stoulfer . . . . . . . . . . . . . . . . 305.036 Oil. standard Illuminating. Bellcon Oil Company . . . 1I .519 . United fltates. Canada. and };'oreign COllntries.  Messr •. Electrolytic liquid for uecOndary batteries. W. E. Pump. mIning. A. Sjogren . . . . . . . . . . . . . . . . . . . . . . . .  305.972 Oils and their products.essential and volatile veJ;e- Mlllm & ('0. also attend to the preparat ion of Caveats. Case . . . . .. . . . . . . . . . . . ... . . .. . . . . . . . . . .. . . . .. . . . . .. 305.737 P
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table. A. M .  Todd . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 11.525 Cor'yrl'�hts for Books Labels Rel· • •  lles As.,·�nment. Engine. See Pumping ena-ine. Steam engine. uom nver. . ox. . . . .. .. .. . . . .. ... . . . . . . . . .. . . . . . . � . , 0 0  , " '"' • 

Fure box. J. �'. Goodridge . . . . . . . . . . . . . . . . . . . . . . . .... 305.917 Rack. See Feed raCk. OptIcal goods. T. Mundorlf . . . . . .. . . . . . . . . .... . . . . . . .  1l.53'J and Reports on Infringement s of Patents . A l l  b�eines, 
Feather trimming J. Hawlowetz . . . . . . . . . . . . . . . . . . 305,92l RaHway rail cbair. Thompson & Race . . . .. . . .. . . . . 3tI5.884 

Perfumery. J. 
,
S. Tyree . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  11.536 intrusted to them i 8  d one with speC ial care and prompt, 

R ' 1  ' 1  . i t A  W W . ht 
3().� 7'"'3 Plows, A. G. S��rke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.041 ness. on very reasonab l e terms. Feed rack. E. Schannep . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.967 a. way ra, JO n . . . rIg ... . .. . . . . . . . . . . .. . 1 Saws. E. C. AUtlns & Co . . . . . ... . . . . . . . . . . . . . . . ... . . 11.518 Fence builder's b(.ard and wire holder and gage. Railway track cleaner. W. H. Ferguson . . . . . . . . . . . .  305,911 Screws. round head. P. & F. Corbin . . . . . . . . . . . . . . . . . . 11.521 

A pamph let sent free of charge. Oil application. con. 
J. �'. Amstutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.776 Ratchet. gravity. friction. A. O. Simpson . . . . . . . . . .  305 .764 Shirts. Martin Brown Company . . . .... . . .. . .. . . .. . . .  11.529 taining full information about Paten ts an d  how to pro. 

Filter. colfee pot. H. A. Manning . . . . . . . . . . . . . . . . . . .  305.942 Reflector. C. J . Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.749 Velveteens. A. Wimpfhelmer & Hro . . . . . . . . . . . . . . . .  11,539 : cure them ;  d i rec tions concerning J,,,bel., Copyrights. Filter. oil. D. S. Neiman . .. .. . . . . . . . . . . .  . . . . . .. . . . . 305.953 Refiector. window. A. Holberg . . . . . . . . . . . . . . . . . . .. 305.750 _______________________ 1 Desigl ls.  Palents. Appeals. Reissues, Infringements. As. Fire arm safety lock. D. L. 1'ower . . . . . . . . . . . . . . . . 305.866 Refrigerator. J. P. E. WiilllIhagen . . . . . . . . . . . . . . . . 306.043 A pri n t e d  copy of the specification and drawing of signments. Rej ected Cases, H ints on the Sale of Pa. Fire escape. C. �1 . :\-1orrIson . . . . . . . . . . . . . . . . . . . . . . . .  3()5,950 Rnaster. See Coffee Roaster. 
Furnace. See Smoke consuminR" fut'nace . RoofinJl" cleats, machine for bending tin, S. A .  finy patent i n  the foregOing list, also o r  any patent ten tR, et.c. 

issued since 1866. will be furnished from this omce for 25 We ai oo send . free a' charoe. a Synops is of Foreign Gage. See Micrometer gage. Pbilltps . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 305,757 cents. In ordering please state the number nnd date , Patent 11aws. s now l�g �he cost an.d m etho\.l of sec.uring Gam. table. M. R. Gately . . . . . . . . . . . ... . . . .. .. . . . . . . 305. 9l3 Rotary meter. S. Shaw . . . . .. .. . . . . . . . . . . . . . . . . . . . . . 305 .763 of tile patent de.ired . and remit to �Iunn & Co .• 861 patcnts In all the prmC l pa l counlrl es of the world. 
Gas and e !ectric light fixture. combined. S.  H. H. 1 Safe . .  J ohnston & Rogers . . . . . . . . . . . . . . . . . . . . . . .  '" 306.018 Hroadway. New York. We al.o furnish copies of patents lU UNN 4: C O . ,  SoJiei tors .o 1' Patents, 

Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 305.9'l4 Safcty pin. G. H. Smith . . . . .. . . . . . . . . . . . . . . . . . . . . .  305.974 . t · . t 1866 b t t . d tb 361 Broadway. ,ifew York. 
Glove fastener. E.:J. Kraetzer . . . . . . . .. . . . . . . . . . . .. . .  306.021 • Sash h old er. T. '\. Bereman . . . . . . . . . . . . . . . . . . . . . . . .. 305.783 gl an eO! pnor 0 ; u a mcrease cost. as e BRANCH Ol<'FICE.-Cornp.r of F Imd 71b streets .ppp ; O catlOns. not being printed. must be copied by Washinl!1 on.  D. C. I 
Governor. engine, J .  L. Heal d . . . . . . . . .  . . . . . . . .  305.816 Saw lifter, circular, W. G. Baumgardner . . . . . . . . . . . 805,883 han d. Governor for water wheels. etc .. W. T. KeUogl( . .  305.752 Saw mill  dog. F. M. Underwood . . . . . . . . . . . . . . . . . 306.093 
Grain binding machines, need le or binder arm for, I Sawing machine, C. M. Pierce . . . . . . .. . . . . . . . . . . . . .  805.900 Canadi an 1·nt.ent.8 may now be obtained by the 

automatic. H. A. & W. M . Holme .. . . . ..... . . .  305.819
1 
Sawing machine. oircu ' ar. J. W. Rohbins . . . . . . . . . .  305.760 

I 
Inventors for any of the Inventions named in the fore. 

Grain transfer and storage .ystem. pnenmatic. L. Seal . oar. J. W. Burd. Jr . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  305.789 gOing li.t. at a cost of $10 each. For full ln.tructions 
Smith . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  306.9'16 I Sewing machine feeding and cha.nneling device. addre •• Munn & Co .• 361 Broadway. New York. Other 

Grate appliance. B. Murphy . . . . . . . . .. . .. . . . . . . . . . . . .  S05.8S8 B. F. Landi .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S05.9S7 foreign patents may also be obtained. 

ROOFING 
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HASWELL'S 
Engineers' 

" trutifi c �mtri.cau. 
S H I PMAN STEAM E N G I N E. 

A BOAT A N D  STAT I O N A R Y  E N e I N E. 

No skllled attendant required ! Safe from fire and 
explosion ! No expense when engine stops !  

-Steam I n  F I V E minutes.-
Runs ten hours on less than 3 Gallons of Kerosene. See 

illustrated article in thla p'l"'r , September 13. 

SHIPMAN ENGINE CO. 55 Franklin St., Boston. 

:E- :EL X C E &  
Including erating, and free deliv· 
ery on cars or to express compan� 's 
office from any one of our agcoc.led 
or factorie!. 
ENGINKo No. l , 31' to � H.P • • •• lOO " No. 2, full 1 H.P • • • •  125 " No. 3, £u11 2 H.P • • • •  175 
Illustrated Vatalopes Oil 

receipt of' stomp. 
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� C>  B L.A.&�'. Pocket-Book. NEW-YORK B E L  T I N C A N D  P A C K I N C C O M P'Y. IRON REVOLVERS , PERFECTLY BALANCED, 
The Oldest and Largest Manufacturers of the Original Has Fewer Parts than any other Blower. 

NEW EDITION, S C> L I D  "V U L O A. N I T  E P. H .  de. F. M .  R O OTS, Man ufacturers. 
C O N N E RSV I LL E ,  I N D. 

Enlarged and Enti rely Rewritten. 

FROM NEW ELECTROTYPE PLATES. 

Mechanics' and Engineers' Pocket-Book of '.rables,Ru1es, 
and Formulas pertaining to Mechanics, Mathematics, 
and Physics, including Areas, Squares, Cubes, and 
Roots, &c .• l�ogarithms, Steam and t.he Steam-Engine, 
Naval Architecture, Masonry. Steam Vessels, Mills. 
&c. ; Limes, Mortars, Cements, &c. ; Orthography of 
Technical Words and Terms, &c., &c. Forty-fifth Edi· 
tion, Revised and Enlarged. By CHARLES n. HAS­

WI�LL, CiVil, Marine, and Mechanical Engineer, Mem ... 
ber of American SOCiety of Civil Engineers, Engineers' 
Club of Philadelphia, N. Y. Academy of SCiences, Insti� 
tution of Naval A rchitects, England, &c. Pages XXX., 
902. 12mo, Leather, Pocket-Book Form, 

I cannot find words to express my admiration of the 
ski ll and industry displayed in producing the same. To 
you belongs the honor of baving presented to the world 
a book containing more positive information than was 
ever before published. I could with justice say more. 
-Extract from a Letter to the Author from Capt. J. 
ERICSSON, the Oelebrated En(ll.neer. 

It Is an extraordinary evidence of the value of a book 
that It has passed through forty-five editions. This is 
true of -'1r. Charles H. Haswell's pocket volume, which 
is a wonderfully compacted mass of information, '  tabJes, 
rules, and formulas on all matters pertaining to Me .. 
chanica. MathemaUcs, and Physics, adapted to the 
wants of engineers, builders, and all practical men.-N. 
Y. Observer. 

There are few books better known to mechanics and 
engineers than . •  Haswell 's Pocket-Book." To all such, 
In fact. the book Is Indispensable. It Is one of those 
books whose success has kept pace with it merits.-N. Y. 
Herald. 

The most compact manual of mechaniCS, mathemat­
ics, and physict:J yet published-an invaluable pocket 
volume for civil, marine, and mechanical eng!.neers.­
N. Y. Star. 

Published by HARPER &, BROTHERS, New York. 

pr Sent by mail, postage prepaid, to any part of the 
United States, on receipt of the price. 

FARLEY'S REFERENOE-DIREOTORY OF THE 

E:: :n::l. e r y  "VV" h e e 1 s .  
A l l  olhel' Idnds Imitations an d  Infel'j Ol'. Our name is stamped in full upon all our 

standard HE LTINI�, P A (J K I N G, and H O SE. Address 
Nevv York Belting and J?acking Co., 

W a rehou se, 1 5  Park R ow. o p p .  Astor H o u se. N. Y .  JOHN H .  ()UJi;EVER, Treas. 
JOHN D. CH�EVJ£R, Treas'y Dap. Branches :  308 Chestnut St . .  Phila . •  alld 164 Madison St., Chicago. 

THE CAMERON STEAM PUMP. 
&T.A.J.V:J:>.A.�:J:> OF E.:x:.O.:m:l:.ll:l:.llEJ.VOE. 

30,000 IN USE. 
M A N U F A C T U R E D  S O L E L Y  B Y  

The A. S. Cl'11EROY STEiDl PlTDIP WORKS, Foot East 23d St., New Yo !'], .  

OF BARREL 2 2  T O  2 8  I N CHES. 

S H OOTS A C C U RATE LY U P  TO 1 200 Y A R D S .  
GOOD WITH SHOT AT :1..00 YARDS. 

EVANS' 26-SHOT SPORTING MAGAZINE GUN 
SHOOTS TWENTY-SIX SHOTS IN SIXTY SECONDS, 

With Either Ball or Shot Cartridg", Without Bemovlng from the Shoulder. 
It is the Best Gun in the W or Id :;��dL.r:.ft'i.::rl:':!:� �r::eo:��tf�Il!� 

NO HAMMER I N  THE WAY, THROWING DOWN THE GUARD EJ ECTS. LOADS AND COCKS. 
The Evans is without exception the most accurate, tongeElt ranged easie!<t loaded, quickest fired. best con .. 

strllcted . s lmpliest aud most perfect breech loading gun jn the world .  It is 44 calibre. centre fire , 22 to 28 
tnch barrel . Engraved Black Walnut Stock, and Sighted with gra.duated Bights up to 1200 yards . Good for all Large Game 1 200 Yards I Good Cor all Small Game 100 Yards with Ball Cartridge at , with Shot Cartrldge at • 

W H A T  I S  S A I D  OF T H E  EV A N S .-U N SO L I C I T E D  T ES T I M O N I A LS .  
" The Evans ha s  been my constant compnnlon for two vears, I have shot Sixty Buffaloes a t  a run , and  pennies from 
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t��:;.8n,� V� �h��:\\r�� h!��!�� :r��rpi can clean out a whole band oC Indians alone w ith it. I bhall recommend them wherever I gO,"-Texn,g Jack. hIt 
Is the stl'ongest shootIng gun I ever put to my shoulder, and as for accuracy It can't be beat. I know it to be the best 
jun in the mal'ket. " -1. A. Boyd, of Yates' Sharpshooters. ThiS Repenting Gun Is superior to all others , 
d�trett�'�l�:l
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perfect in every resvect. l'le w11l bell this splendid repeating-gun �2 inch barrel for $ ' 2 . 00, or the 28 1nch barrel for 
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ba.lf and �5 shot cartridge! fne. Price of Shot Cartridges $2.00 per hundred. Ball Cartridges $ 1 . 50 per hundred. 
We al'e able to make this extraordinaryofl'er because Vd ' have sldcured twenty thousand dollars worth of these guns at 
one-third the actual cost you will never get another such bargain, aD�Jou can readUy sell it from $30 to $40. Send 

:;;o;;lt bb���I;i���� IO��:�J World 1If'p; Co. 122 .B assau Street. lj ew 'Y or k 

!.��!E!���!! Finishod and Ron�h Pnlloys LE PAGE'S 
OF THE UNITED STATES. LIQUID GLU E A. C. FAR L E Y  & c o . ,  P u b l i s h e rs , P h l lad e l p h l a .  AT GREATLY REDUCED PRICES • 

TO CLOSE O U T  STOC K .  U N E Q U A L L E D  FOR C E M E NT I N O  $5 to $90 per day at home. Samples worth $j; free. WOOD GLASS CHINA PAPER LEATHER &c· "' Address STI};SON & Co . •  Portland,Malne. SEND FOR PRINTED LIST OF SIZ ES. AWARDED CdLO M'!: D A L 'LONDON, i833. 
Used by Mason & Hamlin Organ & �iano Co.,Pullmall 
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l'�d�bg�: �;:e j;[tzg�� au FFALO, N. Y. FVERYWHERE. Sample Tin Cans senl by Mail, 25o. 

they have ever been offered .lor sale separately. 
FO R SALE T E b t F t I Send postal for complete descriptive cataloll;ue . m-::ge an� ��
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of inlet, 20 inches, outlet 22x24. Will be sold low. Weights and Measures.-A description of the various 
001-305 Washington Street. opposite Old South, �:���ss THOS. A I .LIN t; & (JO., New Haven, ��;�';,��:�'f,tfK:rl;fe'\.�;;tf���is\'l�r:�.i'�l��rl(t�; ��d 

Boston, Mass. ]\" easures for comparing standards of weigbt and length. 

CON TEMI)ORA R Y  SOCIALIS M .  'l'HE NORTHERN PA CIFIC RAILRO AD. 
. .111. -An Interesting paper, setting forth the great advan-
By JOHN RAE, M.A. �r!ti�}�tl:��;O r���,��n�O ;�i���

ti
��l��� f��ru���ll�:t 

Crown 8vo, $2.00. Mr. Rae's book is the first attempt �istinguish: it �rom the two lines t'hat ;J;lave preceded it. 
that has been made in the English language to sketch I contalneq In S C I E N T IFIC Al\1 11:RICA N �

.
UPPLEME �T. No. 

out the prevailing types of Socialism historically, with ' 4 1 �. PrIce 10 cents. To be had at thIS office and from 
a ful l  account. of the economic theories advanced in aU newsdealers. 
their favor, and a careful and judicious estimate of ------
the various schemes in the light of a sound yet liberal lEW OARD S 20 Hidden N arne 
Bocial philosophy . without prejudice (\r class bias. 
" A book that was urgently demanded."-N. Y. Swn. ��Xd!.i�� 5�c��i{'h�1�:; 

FIFTY YE.\RS' O BSERVATION OF liEN AND :�u.i.U;:e1er;';��b!�/ed5C�T���itli����: 
EVE�TS CIVIL AND Mil ITARY 15c. , 4 packs 50c. (not the cheap embossed edge 

. , , .  
i!iIiI"",i!-""'�'dverti"d by olhe" for loc'k

Agenl, New Sam· 
By E. D. KEYES':�j�;_���.�. ��� .. u. S. A., and late t:=tf.rs.iCA�D ac��rt

e
l;�I;:�RO��:ac�'i

d
N; 

1 vol. 12mo, $1.50. General Keyes, as aide-de-camp of 
General Scott, was brought into contact with many of 
the most d istinguished eharacterR, civil and mUitary. 
who have taken a prominent part In American a:ffairs 
during the last half century. The charm of his book 
consists in personal anecdotes and the revelation of 
the essential characteristics of these eminent men. 
His descriptive powers are remarkablp, and his ref«:.r­
ences to Ga�tronomerst Puritans, Orators. Politicians, 
and Militury Men are inimitable and strikingly just. 
0', These books are for sale by all booksellers, or will be sent, 

postpaid. on receipt of price, by 
CHARLES S C R I B N E R'S S O N S ,  

'143 & 145 BROADWAY, N. Y. 

F
or Sale or I,ease. Handle Factorr' 00 H. P. Engine 
and BOiler, 1 acre land opposite depo , 2  artesian wells, 

2 lathes, Dry House, etc ; t.own has 2 railroads i good faci-
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i
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J U ST P U B L I S H E D. 
TH E 

Steam Eng ine  Indicator ,  
AND ITS USE. 

A GUIDE TO P Il A CTICAI. WORKING ENGINEERS, 
For 2reater economy and the better working of Steam 
EngInes. The indicator, and what its object is i its con­struction and action thoroughly exp lained; together wit,h the method of c · lculatln" the Horse-Power of Engines as shown by the Diagrams. 

BY WIL I , I A M  BA R ," ';TT L I� VAN. 
l8mo. Board. Illustrated. Price, 50 (�ents. 

I) .  V A N  l'\ O "''l' Il A N U, ]>ubl i�hel', 
23 Ml���jIs ��tl, 

b�'m�;�rir:e�ei�tsof :ri�':. York. 
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t ion of the various systems of sewage d Jsposal now in 
use. Contained in SC I ENTIFIC AMERICAN S U P P L E­
M EN"', No. 425. I'rlce 10 cents. To be had at this office 
and from all newsdealers. 

� New Catalogue of Valuable Papers 
contained tn SCIENTIFIC AM l<;RICAN SUPPLEMENT, Bent 
tree Of charge to any address. 

MUNN & CO . .  361 Broadway, N. Y. 

DR. KARL WEDL, PROFESSOR OF 
Histology In the University of Vienna.-Biograpbica 
sketch, accompanied with portrait. Contained in S(,I-

�:J,��IC
Ttt;�':;i��i t��';,�c';,M:n�Tfr�i:i at;�n�W���I�r�� 

PERFEC'l' 
NEWSPAPER FILE 

The Koch Patent FHe, for prese"""Y"in� newspapers, 
magazines. and pamphlets, has been recently improved 
and price redu('ed. SubSCribers to the SCIENTIFIC AM­
ERICAX and SCIK\TTIFIC A MERICA X SPPPLEMF.NT can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of this paper, Heavy board side� ; inscription 

Illustrated with three eng-ravings. Contained in SCHilX­
T I FIC AM ERICAN S ll PPLEMEN�" Nos. 407 and 4�;'i .  
Price 1 0  cents. To  be had at  this office and from all 
newsdealers. 

VVATER.. 
Towns, and Manufactories 
Snpplled by GR EEN & SHAW 

� P1TENT TUBE AND GA�G WELL SYS1'EDI. 

Wm, D. Andrews & Bro" 2 3 3  Broadway, N. Y. 
Infringers of above patents will be prosecutell.. 

WINCHESTER CATHEDRAL. - FULL 
pa�e illustration of this noted �cc]esiastical ed1flce. 
with brief historical �lCcount of it. Contained in RCI E:S-­
TIF I C  AMEHICAN SUPPLEMENT, No. 3 1 9. Price 10 
cents. To be had at this office and frOID all news­
dealers. 

See illus. article in i:lOIENTIFIC AMERICAN Sept. 13, 1884. 

40 Hidden Name, EmboMed and New Chromo 
Cardl!il, name in new type, an Elegont 4S Page 
Gilt bound Floral Autograph Album with 
quotations, 12 page Illustrated Premium 

a
nd Price List and Agent's Canvassing Outfit 

all for 15c. SNOW &; CO ... Meriden, Conn. 

GOLD MINES OF SIBERIA. -INTEREST-

S. S. TOWNSEND, Gen. Agt. , "  Cortl!md St. , 9 Dey "" 
COOKE & C O . ,  Selling Agts . ,  22 Cortland Street, 
JAS. BEGGS & CO. ,  Selling Agts. 9 Dey Street, 

1VE'VV YO:EL�. 
SEND FOR PRICED CATALOGU:&:. 

BOLIVIAN EXPLOHA'l'lON.-BY REV. 
J. D. Parker. An interesting account of Dr. Heath's 
recent exploration of the Beni River. Contained in 
SCJI<;N'l' I F I C  A M I£ HICAN S{TPPLE.\H;NT, No. 4 1 0 .  Price 
10 cents. '1'0 be had at this office and from all news­
dealers. 

ONLY $ 1 .00 BY MAIL, POSTPAID. 

KNOW THYSELF. 
A Great Medica l Work on  Manhood. 
Exhausted Vitality, Nervous a nd  Physical Debility, Pre­
mature Decline in J)l an and the untold misel'ies flesh is 
beir to. A book fol' every man, young, middle-aged, and 
old. It contains 125 prescriptions for all acute and 
chronic diseases, f'acb one of which is invalua.ble-so 
found by the author, whose experience for 23 years is 
such u.s prohably never bf'fore feJ I to the lot of any 
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teed to be a flner work in every f'ense--mechanlCal, liter .. 
��'n��� ft�i��(l,(lonrath;��n����lr£� ����J���d�i�i; 
instance. Price only $1.00 by maiJ , postpllid. IJlust ra­
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the I\ ational Medical A ssociation. to the 
officers of which he refers. 

Address the I'eabody :M edical Institute, or Dr. W. H. 
�:��e;su�t�J o��lR���e����e;eq�Y:lg:, s��
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tion from 9 A. M. to 6 P. M. Sundays from 11 A. M. to 
1 P. M. Be .Ul'e of the No. 4. 

V I C O R  For Men. Quick, sure, aafe. Book I"re .. Olvjale Agency, 160 Fulton St., New York. ------------------

O P I U M& WllISKY HABITS 
cured with Double 
Chlorjde of Gold. We challenge investiga­tion. 1 0 ,000 Cures. 
Books free. T h e  LESLIE E.  KEELEY CO. 

DWIGHT. ILL. 

FORE IGN PATEN TS. 
Their Cost Reduced. 

The expenses attending the procuring of patents In 
most foreign countries having been considerably re­
duced, the obRtacle of cost is no longer in the way of a 
large proportion of our inventors patenting their jnven .. 
tlons abroad 

CA N A DA .-The cost of a patent in Canad.a is even 
less than the cost of a United States patent. and the 
former iu('llldes the Provinces of Ontario. Quebec, �ew 
.Brunswick, .r-Tova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the chcap and easy method now otl'ered for obtaining 
patents in Canada is very large, and is steadily increus­
Ing. 

ENI. ] ."  ND.-The new English law, which went Into 
force on Jan. 1st, enab !es parties to seCUre patents in 
Great Britain on very modp.rate terms. A British pa­
tent includes England, Scotland, 'Vales, Ireland, and the 
Uhannel Islands. Great Britain is the acknow ledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A gOOd 
invention is like iy to realize as much for the patentee 
irl EnjiZland as his United States patent produces for 
him at hl'-rue .  and the small cost now renders tt possible 
for almo�t every patentee in this country to secure a pa­
tent in Great Britain ,  where his rights are as well pro­
tected as in the United States. 

O'J'HER C O U N 'j·IUES.-Patents are also obtained 
on very reasonable terms in France. BelgiulD, G ermany 
Austria, Russia, Italy, SpHin (the latter includes Cuba 
and all the other �panish Colonies), Brazil, British India, 
Austral ia, and the other British Colonies_ 

An experience of THIRTY-EIGHT years has enabled 
the publishers of "l'RE SCIENTIFIC A:\11U{lCA� to estalJUsh 
competent and trustworthy agencies in all the principal 
foreign countries, and it hus a.lways been their aim to 
have the business of their clients promptly and proper .. 
ly done and their interests faithfully guarded. 

A pamphlet containing a I'lynopsis of the lJatent laws 
of all count rifls. including the cost for each . and othe 
information useful to persons contemplating the pro. 
curing- of patents abroad, may be had on appl ication to 
this Office. 

MU IS N  & ('0 . . Editors and Proprietors of TH :O SCI­
F.NTIFIC AMERICAN , cordially invite all persons deSiring 
any information relative to patents, or the registry of 
trade-marks. in tbls country or abroad. to call at their 
offices. H61 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

FOIl. THOSE W H O  DESIR F: to kel?u tnformed cOllcerning current literary matters, and who \ !tnt their informa­
tion in a compact shape, THE BOOK b,I'� Y ll; H . ,  a monthly 
journal, was started a year alZ"o. The October number is 
ready. Over 300 books are mentioned in j+,s text and 
advertising pages. The price Is W cents per 1innUID. If you wish to examine before subscribtnJ(, senti for a =�We': 

��k.to CHARLES SCRIBNER'S SONS, Pui.l!:Sll-

;�e��Eo��r:�� wt::B�1Ctr�;ri� tre
lim��ceSsary for 

Address 
HUNN & CO., 

Publishers SOlE 'rIFle AMERICAN 

Ing account, by M. Martin. of an expedition to Siberia 
for the exploration of the auriferous deposits of that 
little known region. With two Il lustrations. con- I 

Pul>lIshers and Patent Solicitors, 
ta.lned In SC I ENTIFIC AMERICAN SUPPLEMENT, No. 861 Broadway New York 326. l'rice 10 cents. To be bad at this office and from Branch Office. Mr. F and 7th Streets OPPoSite Patent all newsdealers. Office, Washington. D. C. • 

© 1884 SCIENTIFIC AMERICAN, INC.



254 

Inside PU lle, each insertion .. .. . 7:) N'l IfR n line. 
nael, l·RU'e, each i l l!Ole.'lion .. ..  - $ 1 . 00 a nne. 

(About eight words to a line.) 

Angmvings may head advertisemen.ts at the same rate I per line, by mea"UT(fT!'..;n.t, as tlte letter pres.. Adver· 
tis.'1nents must be 1'eceived at publication olfic. as em'ly 
as Thursday morning to u:ppear in next issue. 

. ��-- B AND FI NE GRAY I FION ALSO ST EEL  
�ALLEA�-r,.l; i CAST INGS FR�"" SPECIA�£Rt>l..S 

S DEVLIN � Co] f��,����� JAPANN let� � . TtlOMjI; LEHIGH AVE & AMERICAN 5T PHILA '--. AN D  __ 

WIl' H ERBY, RUGG & RICH A RDSON. Manufacturero 
of Patent \\ ood Working ,\-I achfnery of every descrip� 
tion. Facnitie� unsurpassed. Shop formerly occupied 
by R. Ba, l  & 1.'0 . . Worcester, Ma�R. Send for Catalo�ue. 

F, B rown's Patent 
FRICTION 
CLUTCH. 

T h e " M O N I TO R . " 
A N E W  I. I FT I N G  A N I) N ON. 

LI I,'TI N (' I N .J EC'l'OR. 

Best Boller Feeder 
In the worl d .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A I  .... l'u r el lt 

EJ E C T O RS 
OR 

Water Elevators, 
For Conveying 

Water and Liquid. 
rnt�.lIt Otlt�r"t Ln. brlentor". etc. 

N.A T H A N  M A N U FAC T U R I N C  C O M PA N Y ,  Seud 10" ." " 0""0. 9 2  &. 94 L i berty St. , N e w  York. BlY.JOHNS' 
-ASAIElfDa LIQUID PAINTS 

R O O F I N C .  
Fh'e·proof' Building Felt, 

Steam Pipe and Boller Cove ringo, steam Pack· 
lng, Mill Board" G •• tets. "heathlngs, 

Flre.p r oof uoatlngs, Cement, ... c. 
DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO., 
87 M a i d e n  Lane, New York.  

170 N.  4th St" Phila, 45 Franklin St . •  Chioago. 

EVAPORATING FRUIT 
FUll treatise on improved .- . .;.�-
methods, yieldo. profi��ricestrll· .. ' .

. 
and general otatistics . ..  REE. 

AMERICAN MAN'F'G CO.  ' . ... 
.. BOX R," WAYNESBORO, PA. . 

.� . . 

ICE MACH I NES 
Of aJl sizes, from 

TO l b .  per H o u r  to 
50 Tons per Day 

Binary Absofntioll System, 
ECO NOMICAL. 

SIM PI.E, REI.IA BLE. 
Send for Circulars.' 

Delamater Iron Works, 
16 Cortlandt St., 

NEW YOBK, II. S. A. tlPrint Your Own Cards L:�;!�, 
with our $3 Printin g  Press. Larger sizeo 
for circular., etc . . $8 to $75. For young 
_ or old. busine�8 or pleaBur�. Everytbing 

easy, printed d irec ti.ons. Send two s i amps 
for Catalugue of Presses, 1'ype, Cards, 

etc., etc,. to the factory. Kel •• y ... Co., Merid. n ,  Ct. 
V OLN E Y  W. lllASON & CO., 

FRICTION PULLEYS CLUTCHES and ELEVATORS. 
l'ltO V I IJ EN CE, R. I. 

1titufifi t �mttitau. 
T he Best i n  the Worl d .  

We make the Best P;ockinp; that can be made regardless 
of cost. Users will sustain us by calling for tbe H JEN­
KINS STANDARD PA CKING." 

Our H Trade Mark " is stamped on every sheet. None 
genuine unless 80 stamped. Iar Send for Price List . .  B." 

J ENKINS BROS., 
11 J ohn Street. N .  Y. 19 Kilby Street, Hoston .  

Ahrens, welke:.rll!�:1�uisvme, K .  �iin
R

iI�aMr�t��;s,
S
ia����'Mi�·MO. 

M arinette Iron Works Co., �1 arlnette,�ls. J. 'D. Donaldson & Co.,Detroit1Micb . 
Salisbury & Cline, Chicago, III. Hendrie & Bolthol! M 'f'g Co. , Denver, Col. 
John �'hompoon, Cleveland, O. Dunham. Carrigan & Co., San Francisco, Cal 

ROCK BREA KERS AND ORE CRUSHERS. 
W e  manufacture and suppJy at short notice and lowest rates, Stone and Ore Crushers con-
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e
i��t!lieV:s J����t ���: �rt�nl:;t!l�:j�rh and July 20th, 1880. to Mr. 8. I;. Marsden A ll Crushers supplied by us nre constructed under 

the superintendence of Mr. Marsden, who, for the past fifteen year�, has been conneeted with 
the manufacture of B lu.ke Crushers in this country and Enllland. FA R R E L  F O V N D It Y A N H  MACHINE (JO . . lllallllfrs., Ansonia, (;0\1 11 .  
CO PE1.A N D  & B A C O N ,  Agents, New YOI·k. 

SPEAKI NG  TELEPHONES .  
'l'lfIt; AftmRICAN Imu. '1'1'; U;PIIO in; CO�I PA N \"  

W. H. FOIIBES, W. R. J)RIV I1 R, THIW. N. VA IL, 
President. 'l'reaswrer. Gen. Manager. 

Alexander Graham Hel l ' s  patent of March 7. 1876, 
owned by this company, covers every form of apparatus. 
including Microphones or Carbon Telephones, jn which 
the voice of t.he speaker causes electric undu l ations 
corresponding to the words spoken. and whicr articu !a· �g�
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cuit on final h earing in a contested case. and many in­
junctions and final decrees have been obtained on them. 

'I'his company also owns and controls all the other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake. Phelps, Watson. and others. �y:gb
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can be procured o:iirectly or th rollgh the authorized 
agents of tne com nany. 

A l l  telephones obtained except lrom this company. or 
Its authorized licensees. are lafrinjitements. and the 
makers. seHers. and usere will be proceeded against 

Information furnished upon application. 
Address all communications to the 

A IU E lt i C A N li E . . . .  'l'E . .  1WH O N E  (;OIU I'A N Y, 
!11i il l l l l< Stl·ee,. 110 0 ' '' " ,  IU a.s. 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDI N G. 
Operated by one handle. 

"Ill WILL L I FT HOT WAT E R .  
/Iii", POSITIVE ACTION GUARANTEED U N DER 

3d' A L L  CON DITIONS.  

NO ADJUST M E NT FOR VARY I N G  STEAM PRESSU R E. 
WILL LIFT WATER 25 FEET. S E N D  FOR DESCRI PTIVE CIRCULAR. 

OF F I C ES A N D  W A R E ROOM S : 
Phllada.,12th & Thompson Sts' l New York, 109 Liberty 
Boston, 61 Oliver St. Street. 
Augusta. �a., 1026 Fe?,wlcl<; St. Denver, Col .. 438 Blake ! 
San FranCISCO, Cal . ,  ..., cahfor- I Street. I nil< Street. ; Chicago, 111. , 204 Lake St. 

TEL ESC 0 P ES "':�;!t'�icBaOu��:,"It'!or�m��e:=; 
Ooora Glasses • •  Uieroseopes. \V. n .  WA I.M S L E Y  & (!II.,  successors to R. & J. BECK, Philadelphia. 

armustrated PriCtl List free to any address. 

WANTED ������k�'��o �.f�k���l�� th�i� 0-.yn homes. Work sent by mail. No canvassing. Addres'i WIth stamp Crown M't·. Co.,29O Race St .• Cincinnati,O 

The "Duc" Bucke 
Made of Steel.  

FOR 
ELEVATOR BELTS. 

1,�OO,OOO lu Use. 
-Prices Greatly Reduced.­

Send for circular to IRON (; I.A D M'F'G CO., 22 Oliff' St>'eet. NeW" York. I 

P H O N O C R A P H Y ,  OR PHONET IC SHORT.HAND 
Catalogue of works by Benn Pittman , with alpha­

oet and illustrations for beginners sent on application. 
Addreos Plwnol/faphic Institute, CInCinnati, Ohio. 

SEBASTIAN, MAY ... CO.'S. 

I MPROVED 860 
Screw Cutting Lathe. 

Designed for actual work j n o  
toy. Lathes for wood o r  metal. 
Drill Presses, Chucks, Drill!:!. 
Dogs, and machinists' and a.ma­
teurs' outfits. Lathes on trial. 

Catalogueo mailed on applica­
catio n .  �l\iIl;"'El1=;j'''';iiiiiiq IS:; �,;t.,�JII:;i, �;t��� St. ,  

WESTON DYNAMO ·ELECTR I C  MACH INE 
The undersigned, sole agents for the above machine 

for 
ELECTROPLATING AND ELECTROTYPING, 

A
C O LU M B I A  B I CYCLES 

. 

Ne���trar�(�Cp!�)LC��I�gUe, 
giving full description of tbese ma .. 
chines. sent for stamp. 

�'lI E l'O l' E  IlI' I" G CII.,  
5 97  WashlngtonSt., Booton, Mass. 

GASKILL'S STEAM PUMPS, 
AND 

GASKILL'S HIGH DUTY PUMPING ENGINES. 
For public water oupply. Manufactured by 

'l'HE H O l . L Y  MFG. (; 0 . ,  l.ocl<pol·t, N. Y. 

This is the only steam boiler ever 
devised in strict compliance with 
the demandR of n atural laws. It 
gives complete immunity against 
explosions, deUvers dry st.eam, 
prevents all incrustation an d de­
posit on the bottom plates, affords 
safety with high pressure, nnd 
secur"es great economy, The in 
6i

n:�YI�:� :tfSI����I�!O r���ir, st:l� 
pIled. internally or externa lfy. fo 
new or old boilers. Licenses grant­
ed on liberal terms to man ufac-

v:�;"�C,,�,!� I�o��i[�tl''l� i ) S I VE B II J1.E lt C() . .  
I lia nlld lli1 l1roadway, N .Y. 

�D/I: • .A.. :E£.A.Ef..Ef..YS, 
Providence. U. I. (Purk St.), Six minutes' walk West from station. 

Ol'lJdnal and Ouly lIuilder of the 
H A R R I S · C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
S e n d  fo r copy E n g i neer's and  Steam User's 

M a n u a l .  B oJ .  W .  H i l i M.E. Price 8 1 .25. 

" .:.-, -/ I i TIGHT &S LAGK BARRfLMACH INfRY 
__ : �� , ,� cou A S PE C I A LTY G'y 
-=-,-==� J O H N  G R E E NWOOD &: CO .  R O C H  ESTER N Y 

Leffe l Water Whee ls ,  
With hnpol'tant Improvements. 

11,000 IN SUCCESSFUL OPERATION . 

FIN! NEW PAIoIPIlLJ:'l' FOB 1883 
Sent free to thOS6 Interested. 

JAMES LEFFEL & CO. , 
Springfield, Obio. 

110 Llbel'ty St., N. Y. City. 

FOOT LATHES 
The best for A mateur, Electrician, amd Work Shop use. 

sl�';;i�lof.X�:t �n:e/�8r.?t6��, ��g� 1Q"0';;�le�����lRiage, 

Foot l)ower CirCUlar Saw. 

N A IUt A G A N SETT MAC H I N E  CO ..  Send Stamp for Catalogue. Providence, It, I. 

THE BEST STEAM PUM P. 
V�ll Duzen's Patent ISteam I·ump. 

Incomparable in cheapness and effi­
ciency. Needs no care or sk111 i cannot 
get out of order ; has no moving parts. 

A Supel·iol· Fh'e Pump. 
Instantaneous a n d  powerful, ever ready. 
Available, wherever steam pressure can 
be had, for pumping any kind of liquid 
(hot, cold. sandy, Impure, etc.). We make 
ten sizes, prices from $7 to $"75. Capaci-

State for what p\!��������t:g ':�ef,�I��: 8ita���'; 
of U Pumps." V lUI J)llzen & Tift, Cincinnati, o. 

[OCTOBER 1 8, 1 884. 

and flO per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 260 horse 
power. sen'l.t:oW�lcj.'t��c�ta�gu�cM

s, P. O. IIox 1�01. Ehuira, N. Y • 

�� CARY & M OEN �, 
STEE RE OF..GY.Q¥SCRIPTION @>cy � 
234 J2��T. EVERY &STEfLSPRINGS: NEWVORK CITY 

�t���cNc 1 n LEA D I N G  NON CQ N OU Q c  eOVERINGFORBOILERS,PIPES � 
With % to !J:( incIi thickness It radiates less heat than 
anlo��net;Fe°;i1�ib� ��:\h!tng1\���e�·emenL Covering 
known, is very durab le, absolutely fire proof. and is 
ea.lly applied. 

Sold In a dry state by the pound. 

FOSS I L  M EA L  T U B ES 
for Cold Water and Refrigerator Pipes. 

FOSSI L M EAL C O M P OU N D  
lor Lining of Icehouses and filling in of Safes. 

Send for Circulars. 

FOSSIL MEAL CO. , 
48 Ced a r  Street, 

N ew Y o r k .  
Reliable parties, deolrinp; to  take the A gency for their 

reopectlve territory, will apply in writing, glvlnp; refer. 
ences. 

OF THE 

J titutifit �tutti,au 
FOR IS84. 

'rhe Most Popnlar Selell t i lle I'aller 1 11 the WOl'ld. 

'1'10 1 8  widely ci"cll i o  l ed and splendidly Illustrated 
pa.per is published weekly Every number contains six­
teen pages of useful information , nnd a large number ot 
original engravings of new inventions and discoveries. 
repl'e8enting Eng-ineering Works, Steam J' I achinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry. ElectriCity, �'elegraphy.  Ph otography, Archl· 
tecture. Agriculture, Horticulture. N atural History, etc� 

A I I  C l ns!'!!c8 of IteluleJ·� find in the ;3CIE :\" 'l'IFIO 

AMERICAN a popular resume of the best scientiflc in­
formation of the day ; and It Is the aim of the publishers 
to present it in an attractive form, avoid ing as much as 
possible abstrnse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'l'el'ms of �lIbscri ptioll .-0ne copy of the SCIEN­

TIFIC AMI';mCAN will be sent for one year-52 numbero­
postage prepaid, to any subscriber in tbe United States 
or Canada, on receipt of three ((0I l n.)·8 nnd "" C l l lY 
cent. by t1& publishers ; six months, $1.60 ;  three 
months. $1.00. 

Cillbs.-One  extl'a copy of the SClE�TIFIO AM lmI­

CAN will be supplied gratis for every eZub oj jlve s'ubseribers 

at $8.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCI ENTIFIC AM "RICAN and one copy 
of the SCIE � TIFIC AMERICAN SUPPLEM tc.N'I' will be sent 
for one year. postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollars bv 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. M oney carefuuy placed Inside of envelopes. 
securely sealed, and correctly addressed, seldom goes 
astray, but 10 at the oender' o  risk. Address all letters 
and make all ordars, drafts, etc" payable to 

& co . •  

36 1 B road way N ew Y o r k .  

To i'ol'eign Suhscribe1'8.-Under the facillties of 
the Postal Union. the SC IENTIFIC AMlmICA" is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. India" Australia. and all other 
British colonies i to France, Austria, Belgium , Germany 
Russia, and all other European States ; Japan, Brazil 
Mexico, and all States of Central and South Amerfc�a. 
Terms, when sent to foreign countries, Cana.da excepted, 
U. goU., for SC I E N TIFIC AMERICAN , one year ; $9, gold 
for both SCIENTIFIC AM I';RICAN an i S I' P I'LEME"T tor 

refer to all the principal Stove Manufacturers, Nickel 
and SlIver Platers In the country. Over 1,500 now In use. 
Are also manufacturers of I·u)·., Nickel Anodes, 
Nicl<el Salts, Polishing Compositions of all kinds, 
and every varfety of supplies for Nickel, SHver, and 
Gold Plating ; also, Bronze and Braos Solutlono. Com­
plete outfit. for plating. Estimates and catalogues fur­
niAhp.il llnon aTlTlIfc8tion, 

Tbe fact that this ohaftlng has 75 per cent. greater one year. This Includes pcstage, which we pay. Remit 
strength, a finer tlnil;lh. and is truer to gauge, than anr. 1 by postal order or draft to order of other in use renders It lmdoubtedly the post economica . ,.. We are also the oole manufacturers of the C I(L lmRA'I'''D MUNN . �  CO., 361 Broadway, Ne N York. 
COLI.) ",," S' P A 'I'.COUPLI X G, and furnish Pulleys, Hangers, 

HANSON VAN W I N KLE & Co. 
S O L E  A G EN TS "JF. WAR [\, \' J 
�ew ¥ ol'k OlDce, 9:1 aud 94 Liberty St. 

:��iig!:t\�� roost a'J'J�1l:� .:trl'tJGrrt�'k��L��1.��� on 
Trb5;�:�i!�:��:�:n"a�"st:.� ,e;;f�:�g�fil�a. 

i:r 3tocks of thl. Shafting In store and for sale by FULLER, IlANA & FITZ, Boston , Mass. Geo, Place j}lachlnery Agellcy. 121 Chambers St., N. Y. 

PR�NTING INKS. 'rH:P:· " Scientific American " Is primed with CHAS. . E::;<EU JOHNSON & CO. 'S Dl'K. Tenth and Lom. liard Sts. PbiJa., ::.nd 47 Rose St . ,  0pp.  Duane St., N. Y 
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