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The tops of the towers are each covered with a cast iron 

RENEWAL OF NIAGARA SUSPENSION BRIDGE. • plate, 8 feet square, bedded in mortar. The upper surface of 
The re·enforcement of the anchorage and the renewal of this plate is planed to it true surfaee and supports a number 

the suspended superstructure of the Niagara Suspension of turned rollers 5 inches in diameter. On these rollers rest 
Bridge, without a 1lI0ment's interruption of traffic, rank as the saddles, consisting of heavy castings whose undersides 
one of tile most prominent feats of modern engineering; are planed. The top of each saddle has a groove of semi· 
and the fact that, with a slight exception, tl,(\ wires forming circular section in which the wires of the cable lie, each 
l11e cables and suspenders were found by the inspecting cable having a separate saddle. The planes of the curves of 
engineers unimpaired, is most sign ificant anf1 reassuring. the cables, between the towers, are inclined in such a man-

We have taken extracts from the report of )11'. Leffert L. ner as to bring those of each pair nearer-together at the mid. 
Buck, engineer of the work, and give engravin,gs from the dIe of the span, to give lateral stability to the bridge, From 
engineer's drawings and from 
photographs furnished by �Tr. 
William G. Swan, superin
tendent of tbe bridge. 

From the inception of the 
project of spanning the chasm 
of the Niagara Hiver below 
the falls w ith a suspension 
bridge for railroad purposes, 
to the year 1855, when the 
bridge was completed and 
opened to traffic, it was con· 
sidered a bold undertaking, 
and by some engineers, even, 
as an impracticable one. But 
the bridge has been in con
stant use for twenty.five 
years, and under constantly 
increasing traffic, demonstrat· 
ing the adaptabil ity of a wire 
suspension bridge to a local· 
ity requiring extremely long 
spans. 

In spite of its snecess, how
ever, It lIas been an object of 
constant solicitude to the 
traveling pu blic. The fright
ful chasm that it spans would 
naturally excite the fears of 
most people, and this feeling 
has been greatly enllanced by 
doubts as to the condition of 
the eables and their anchor
age. 

The bridge consisted of 
two pairs of iron wire cables 
and the suspended super
structure, the cables resting 
on masonry towers at each 
enrl of the bridge, their ends 
being secured by means  of 
chains to suitable east·iron 
anchor plates bedded in the 
roek forming the banks of 
the river. 

The suspended superstruc· 
ture consisted of two floors, 
placed at a vertical distance 
apart of 17 feet, and connect· 
ed by posts and rods in such 
a manner as to form a trussed 
tube, as shown in Fig. 2. At 
each five feet in the length of 
the trusses, two wire rope 
suspenders connect the upper 
floor with the npper cables. 
In the same manner the lower 
floor is suspended to the 
lower cables. 
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the towers to the anchorage t he cables diverge from the cen· 
tel' line of the bridge snfficiently to make the plane eon
taitling the portion each side of the tower vertical. The 
wire forming the cables was boiled in linseed oil before .it 
was laid, and as the cableR were made the in terstices at the 
shoes and towers were flushed with boiled linseed oil and 
Spanish brown paint. Then the whole length of the eable 
was flushed with the same as the serving progressed. 

Each end of each cable had a separate anchorage. as 
shown in dotted lines in Fig. 3. 

A rectangular pit or shaft, 8 ft. x 7 ft. in plan, was sunk 
vertically into the rock, to a 
depth of 25 feet, with the 
bottom enlarged to form a 
cham bel' 7 feet square. An 
anchor plate, 6 feet 6 inches 
square and having seven Tect· 
angular openings through it 
to receive the lower links of 
the anchor chain, is set in the 
chamber. the links put in po· 
sition, and secured by a 376 
inch diameter pin passed 
through their heads and un
derneath the plate. From the 
plate the chain passes verti
eally upward to the surface of 
the rock. From this point 
the joints of the chain are at 
points of a vertical curve of 
25 feet rad ius, the joint at 
the upper end of the curve 
forming the point of the tan· 
gency with the line of the 
cable. 

Beyond this joint is an· 
other length of chain com· 
posed of nine links, each bar 
of which is 10 feet long and 
7 xi%, inches section. Fonr 
of these links alternate with 
the shoes of three of the 
strands of the cable, and are 
seeured to them by a 876 inch 
diameter pin passing through 
links and shoes. The remain
ing five links are in like man· 
ner eonnected with the reo 
maining four shoes of the 
cable strands. 

The anchor plates are se· 
cured in the chambers by 
means of neatly fitted stone 
blocks set in cement mortar, 
the whole pit being solidly 
lilled with cement masonry, 
and the interstices around the 
bars grouted. Above the 
rock and up to the end of the 
chain the whole is inclosed in 
a solid wall of masonry, heavy 
blocks of which form sup
ports of the joints of the 
curved portion of the chain. 
Formerly the strands were 
also covered with masonry 
and the whole grouted, the 
intention being to preserve 
them from corrosion. 

Such, in brief, is the de
scription of the cables and 
anchorages before the new 
work was begun. 

The appearanee of the old 
superstructure of wood, and 
wire suspenders and stay 
cables, is  familiar to all who 
have seen the bridge, or pic· 
tures of it, and therefore need 
not be fully described in this 
connection. 

In February, 1877, Mr. 
Thomas C. Clarke, Member 
Am. Soc. Civil Engineers, 
with a view to examining the 
condition of the portions of 
the cable strands embedded 

Each cable is composed of 
seven strands or bundles of 
wire. Each strand is made 
up of 520 scant No. 9 wires 
laid parallel, and at each end 
formed into a loop which fits 
into a groove in a U-shaped 
cast iron shoe. The seven 
slrands are bound into one 
bundle of 3,640 wires, which 
is served elosely with wire 
over the whole length, with 
t he exception of about 13 
feel at each end. and of about 
10 feet of the portions resting 
on the towers, thus forming 
a cylindrical cable 10% inches 
in diameter. RENEWAL OF NIAGARA SUSPENSION BRIDGE-RE-ENFOROEMENT OF THE ANOHORAGE. [ Contin ned on page 35.] 
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IMPORTANT TELEPHONE DECISION . 

Judge Lowell , of the United States Circuit Court, Boston, 
Mass. , rendered an important decision on the 27th ult. , in 
which he virtually confirms to the American Bell Telephone 
Company, the exclusive right of talking over a wire by elec· 
tricity. If this decision is correct, then the Telephone Com-

I pany is  in  possession of one of the most gigantic and extra
ordinary monopolies ever obtained by an individual or 
aequired by a private corporation. It wil l almost bear com· 
parison with the patent iS5ued by the Spanish sovereigns to 
Christopher Columbus for his discovcl'y of the New World , 

====:=====================:;;. by which tbe continent, its peoples, and their possessions, 
TERMS FOR 'J'HE SCII�N'J'IFIC AMERICAN. I I d d h' h b d h f h ' h' f Olle copy, one year postag-e included ..... . . .... . .... .......... ... .... $3 20 were p ace un er IS t urn an t at 0 IS Clre orever. 

One copy, six months, postal(e included ...... .. . . ......... 1 60 ' But the magnitude of that grant caused its ultimate down-
Clubs.-One extra copy of T HE SCIENTIFIC AM ERICAN will be supplied fall ; and possi bly the Bellonian patent may, witb more 

gratis for every club of five subscribers at $3.20 each: additional copies at 
same proportionate rate. Postag-e prepaid. justice, meet a simihlr fate when it reaches the Supreme 

Remit by postal order. Address Court of the United States. 
�lUNN & CO .. 31 Park Row, New York. I If it does not, if this decision stands, what a marvelous 

honor belongs to Alexander Graham Bell! What an astonish· 
ing benefit he has conferred upon his fellow men! He is 
declared to be the original and first discoverer of the far
reaching art of speech transmission by electricity. 

The Scientific Alllerican Supplement 
is a distinct paper from the SCIEKTIFIC AMERICAN. rrHE SUPPJJEMENT. 
is issued weekly. Every number contains 16 octavo pa.ges, uniform in size 
with SCIF.N'l'IFIC A}nr]RICAN. Terms of subscription for SUPPLEMI':NT, 
$5 00 a year, postage paid, to subscribers. Single copies, 10 cents. Sold by 
aU news dealers throughout the country. 

Oombined Itales. -1.'he SCIENTIFIC AMERICAN and SUPPLEMTr.NT 
will be sfmt for one year postage free, on receipt ot' seven douars. Roth 
papers to one address or different addresses as desired. The suit in question was brought by the American Bell 

Telephone Company against Albert Spencer and others, 
�f.1he safeRt way to remit is bv draft po�tal order, or registered letter. 
Address MUNN & CO. 37 Park Row. N. Y 
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Itbe electrical undulations employed by the defendants is I 
'different from the Bell plan. The defendant's device is 

Contents. 
made on the principle of the microphone, wblCh has been 
very much improved since the date of the first Bell patent. 
The judge says: " If the Bell patents were for a mere 
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judicial examination. But a trial has been had, the laymen 
are defeated, and the hopes of hnndreds of telephon ic invent
ors laid low in the dust. It may be, however, that the near 
future has relief for them in store. N"c>. 2109, 

For the Weel� endin!!. July 16, 1881. 
Price 10 cents. For sale by a!lllewsdealers. 

Judge Lowell pay� a just tribute to the learning and inge
nuity of Professor Reiss, hut holds thai his telephone 

.of 1860 was an imperfect instru ment, which, although 
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THE GREAT COMET OF 1881. 

(JULY 16, 1881. 
1,000 miles in diameter, the coma or nebulous head 12,000 
miles in diameter, and the tail 40,000,OQO miles long. 

On the 27th Prof. Lewis Boss, of Dudley Observatory, 
Albany, N. Y., calculated the comet to be about 84,000.000 
miles from the earth , and receding at a rate of nearly 
1,000,000 a day. At that date the nucleus was estimated by 
him to be 1,200 mileq in diameter, and the first and brigbtest 
semicircular envelope of the head appeared about 14, 000 miles 
broad. The largest branch of the tail measured, he thought, 
at least 35,000,000 of miles. 

On the night of the 26th, as seen from the same observa
tory, the tail was traced for forty degrees. One branch of 
the tail passed in a perfectly straight l ine about two degrees 
to the East of the Pole Star. The other branch was shorter 
and fainter, and curvt'd to the westward (east ward, astro
nomically), term inating at a point about five or six degree, 
southwest of Polaris. The uir was wonderfully transparent, 
and the fine gauze-like tail became an object of delicate and 
fascinating beauty. 

Tbus far no agreement has been arrived at among astrono
mers toucbing the comet's identity and orbit. By some its 
(approximate) elements are tbought to resemble most those 
of the comet of 1807 ; others find greater resemblance to the 
elements of tbe comet of 1684. Tbe majority of observers 
hold thl1t the comet is receding, having made its perihelion 
passage some  time in June, various dates being given. Most 
probably the comet is the one observed by Dr. Gould III 
South America on the first of June. 

The comet was pbotographed for the first time June 26, 
by Dr. Henry Draper, of this city, and on seveml succeeding 
nightB its photograph was secured here, and also, it is 
reported, i n  Europe. Dr. Draper has likew ise made careful 
studies of the composition of the several parts of the comet 
by means of spectrum analysis. The nucleus gives a con· 
tinuous spectrum, indicating a wl id or l iquid body heated to 
incandescence. Tbe coma, or cloud about the head of th" 
comet, gives a banded spectrum indicating the presence of 
some compound of carbon in the gaseous envelope. The 
tail g-ive, a continuous spectrum which i s  not crossed by the 
characteristic lines of solar light, from which it is inferred 
that the tail shines by its own light, not by reflected sunlight,  
and that the incandescent particles which compose the tall 
are solid . On the strength of these discoveries Dr. 
Draper expresses the belief that the nucleus is com
posed of mineral substances, partly, perhaps, of olivine, 
which is an ingredient of meteorites, and of some volatile 
elemeut which yields to the influenCe) o f  heat. As the comet 
approacbes the sun, the volatile part is turned into gas by 
the hcat, and flames out to form the coma. The fact that 
the C'lma is alwavs on the sunward side of the nucleus 
strengthens thi s supposition . But after bursti ng forth 011 
the side toward the sun , the vapor seems to he repelled and 
to stream away from tbe sun, thus forming the tail. The 
cause of this repulsion cannot be absolutely asserted ; but 
in all probab ility electricity has something to· do with It. 

CHEMICAL ACTION .IN A MAGNETIC FIELD. 

Every student is familiar with the experi ment in which 
fine iron filings are dusted over a plate and subjected to the 
influence of tbe poles of a magnet. The iron does not re .. 
main uniformly distributed, but falls into systems of lines 
which mark what are carlled the lines of magnetic force. 
Excellent illustrations of these curves will be fOlInd in lon
nection with Professor Mayer's articles on magnetism (SCI
E:NTIFIC AMERICAN, vol . xlL, pages 211.212, etc.). These 
lines of magnetic force occnpy what Faraday named the 
magnetic field which surrounds the poles of every magnet 
to a distance greater or less according to the strength of the 
magnt'l. Recently Professor Ira Remsen, of Johns Hopkins 
Un iversity, has undertaken some n ovel experiments to ascer
tain whether the chemi cal behavior of a F.3tal is i n  any way 
influenced by magn etic action, and has arrived at resu lts 
which are of considerable interest. 

His best effects were obtained by placing a shallow vessel 
of thin iron , containing a solution of copper sulpbate, over 
the poles of a m agnet. Out of the magnetic ficld the solu
tion would deposit upon the iron vessel a uniform coating 
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An Experiment with the Induction Balance. 2 figures. Hughes' 

The comet whose appearance was announced last weE'k of copper. When brought within the field of n permanent 
continues to be the subject of much wonder, speculation, magnet capable of  supporting t wenty-five kilogrammes (55 
and scientific study. Though less striking in appearance pounds) the copper was deposited in a fairly uniform way 
than Donati's comet of 1858, it is one of the most brilliant on tbe entire plate except at the line, marking the outlines 
and interesting of these erratic visitors to our skies that of the poles. Tbese lines were sharply marked as depres
scientists have been permitted to study. sions m the depo�it. When,  instead o f a permanent magnet, 

induction balance applied to prestidigitation. ... ....... ......... . 4609 
Double Action Mercurial Air Pump. 2 figures . . . . . . . . . . . . . . • • • . . . .  4609 
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So far as heard from the comet was first observed in the an electl'o·magnet was employed, the iron vessel and copper 
northern hemisphere about four o'clock of the morning of solutioll being the same as before, a more striking action 
June  20, by G. W. Simmons, Jr. , of Boston,  while camped was observed. There was no deposit of copper for a liar 
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VIII. ASTRONOMY. E1'C -Part'al Eclipse of the Sun. December 31. i the exact calculation of the elements of the comet's orbit ence of the magnetism on the iron plate, or on the lIqUId, or 
IBf!aln�\�!;"sRie�:iA:l:g��dl�gflih':obBervaioryo'i've,;tivliis::::::.:m the estimates of tbe dimensions of the head and tail and on beth together. Further experiments will deCIde between 

IX. HYGIENE AND MEDICINE.-'l·urpentlne Vapor in Whooping 
C'W!:'s�ate In';aneRo';Pital: near Norri';town� 'Pa: :::: : :::::::.:: ::: £g� 
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their Jlstance from the earth are ilttle better than guesses. these POSSIbIlIties. A full report of the work thus far do De 
At Harvard University, on the 24th, the comet was thought will be found in the current issue of the Scn:NTIFIC AMERI· 
to be about 69,01)0,0;)0 miles from the sun and 29,000,000 CAN SUPPLEMENT. The expenments are easily repeated, 
mIles from the earth. The nucleus was estimated to be I and open up a novel and lIlteresting field of mquiry. 
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THE SPREAD OF THE CARPET BEETLE. J where an in vasion is feared. In Europe, however, the insect I power �achine where the water falls from a reservoir �nto a 

In the latter part of May, Master Fred. F. Richardson, of i is said to infest dried meat, in w hich it is liable to cOl�l e  in ! well wIthout an ?ut let. at a lower level. The well WIll fill  

Tarr town N. Y. , called our attention to the fact that the I contact with fat ; and it is such an omnivo:ous creature In the up, and the mach.me Will stop. . .  " 
, r ' h  Id t the carpet beetle (Anthrenu8 8crophularim) I larval state that it mig

, 
ht p

,
ossibly betake Itself to tallow as a Mr. Gamgee tnes to rem

,

ed

,

y thiS eVIl by h.IS high-pi essure 
new ouse a

d 
pes 

h
' 

bl f th fi Id 1 . Furthe; relish Its t aste for carppt-�tuff as already noted is of re ' boiler, which is intended t.o supply the motIve power of an 
had appear" on t e ossoms 0 e e ( alsy. ' . , ' .  . .  f h ' I th . d r ' i . -

d ' d th ' t ' 'd ' bl mbers cent origin and there's no tel ling but it might learn to hke InJector by means 0 w 1C 1 e am moma vapor an IqUH 
observatIOn Iscovere e .msec s In conSI el a e nu I even Profe�sol" Lintner's cotton soaked in kerosene. is to be forced back into the w orkin/!: boiler. The operation 
on the flowers of the Deutz'ta. , . ' . 1 ' 1 b I 'k d t tl t f h' h 

, . h . f th b tl ) ' A Massachusetts natur'llist proposes the soakmg of the of thIS hrgh.pressure, 101 er may e I ene 0 la 0 a Ig · 
A statement of the f acts (Wit speCImens 0 e ee es : ' 

i ·  l '  b th k' . ,  . d C , k U S E t 1 ·  t t edges and �eams of carpets with an infusion of cayenne pep- pressure reserVOIr, ymg a ove e wor mg leserVOlr, an 
was sent to Professor omstoc , . . n omo OgiS , a - . 

h' h h 11 t 1 l 'ft 11 th t . . 1 k ' h h tl b tl h d b  f'ore per and strychnia-one-quarter pound of pepper and two operatmg a water-ram w IC s a no on y I a e wa er 
Washl Ogton m a etter as mg w et E'r Ie ee es a e f h II b k ' t th k' . b t l 'ft th . ' . . drachms of strychnia powder to the gallon of water. We do out 0 t e we ac 10 0 e wor mg reserVOir, u I e 
been dlseovered leadmg an outdoor hfe. ' , - '  . . 1 b k t . t . .  1 h . ht ' d d J '; f' I not kn ow of any actual test of thi s remedy W hICh is ob- water WhICh operates t IC ram ae 0 I S orlgm a elg . 

Professor Comstock's answer, ate une , ran as 0 ' ,  ' .  • b th th t f ' th jectionahle because of its hurtfulness to man. Another Farth m the zeromotor must e stronger an a ar 
lows : d h ' h '11 t '  I (theoretical) remedy is an infusion of cayenne peppel' an I w IC WI move moun ams 

In reply to your letter of recent date I would state that the . h' t f epper and hal f  a pound of . . quassm c IpS- wo ounces " p beetles 3ent were spec.lmens of the ) �ported. carpet beetle quassia to the gallon of w a ter-which has the merit of not 4 , • , � 
0 = 0. 

(A nthrenU8 8croplwlanm), as you surmIsed. Smce the beetles bei ng poisonous. These infusions can be applied to new WOOD WEAVING. 

carpets by dipping the ends of the roll s  in a shallow pan eon- We take the following details concerning a very peeuliar 
taining the liquid ; to carpets already down the liquid might industry from a recent number o f Oassell's Magazine: One of 
be applied with an atomizer. until the edges and seams are the busiest town s of the manufacturing district of the Aus· 
saturated. trian empire is  Ehrenberg, lying close to the Saxon frontier. 

c 

NEW CARPET BEETLE (AnthrenUl 8crophularire) . 

The interests involved in this insect invasion are coexten- and d i stinguished fro m other towns a n d  vill ages for its curi
sive with the carpet and woole n industries ; and it is clear I ous industry of wood weaving-spm'terie work, as it is called 
that the inventor who shall devi�e some mre and simple I -whieh was introduced something more than a century ago 
treatment of carpets and clothing to make such articles proof i by a carpenter named Anton Menzee. The threads u;,ed for 
against the pest, will not only make him�elf a pu blic bene- weaving are n o  thicker than wri

.
ting pape�, a� I vary in 

factor, but reap a suitable reward in cash. Thu s  far the width from the fifth to the twenty-� fth par� of an I n c h .  The 
naphth& and benzine applications seem t o  promise the best aspen is  the only tree whose w�od IS SUffi?Iently tough an� 
results ; but they are somewhat hazardous, to say nothing of , p liable to supply th�se .threads m the requ�red lengths. TillS 
the disagreeable odor they leave. A pleasanter, safer, and tree was formerly IndIgenouS to BohemIa, but ?as now 
more permanent preventive is needed. alm ost entirely disappeared, so that the raw matenal for the 

of this group are known to gen erally feed u pon the pollen 
of flowers in the adult stage, while their larvoo are miscella
neous feeders, there is n othing surprisiug in your observa· 
tion ; still it is of interest , as I am n ot awat'e tha t  it has been re
corded as yet in this country, except with regard to the Cali
fornia variety of the species, which Dr. Le Conte has called 
A. lepidu8. Professor Li ntner said, in 1878,  " The insect has 
not yet become sufficiently abundant in New ,  York to be 
found resorting to plants for its food, " and I do not recal l at 
the present moment that 1 have seen this statement corrected 
since, 

Very respeetfully yours, 
J. HENRY COMSTOCK, Entomologist. 

The inference to be drawn from this discovery is not en
couraging to housekeepers. The beetles, in the larval con· 
d ition, have already proved very dest ructive to carpets, and 
scarcely less so to woolen goods generally, wherever they 
have gained a footing ; and now that they are multiplying 
out of doors there is  little hope of their extermination. 

It will be remembered that this latest and least welcome 
of immigrants from Europe was first discovered p reying upon 
carpets by Professor J. A. Lintner, Entomologi st of New 
York State, in 1874. In its n at i ve home it is said to have 
shown no su<�h proclivity, whether from lack o f  carpets or 
an abundance of mor8 attractive food it is impossible to 
say. 

In the thirteenth annual report on the New York State 
Museum Professor Lintner gave a full description of the in· 
seet, w i th figures by Professor C. V. Riley. We copy the 
figures h erewith for the information o f  housekeepers, who 
may n ot be aware that the pretty little beetles found crawl
ing about the walls have anything to do with the hairy de
stroyers of their carpets, blankets, and woolen clothing. 
The tail like tuft of black hair radiating from the last seg
ment of the larva h as been clip ped in the picture ; n aturally 
it is nearly as long as the whole body. The indicated size 
of the beetle is for the female ; the male is about h alf as large, 
and is whiter. A full description of the beetle in its seveml 
stages was given in the SCIENTIFIC AMERICAN of October 5, 
1878. At this time the pest is  only too well known, and the 
chillf question with regard to it is how to stay, its ravages. 

T h ere is a remote possibility that the attractions of out
door life may w ithdraw the pest fro m  the domestic field and 
cure it of its newly aequired taste for carpets. But it is far 
m ore probabl e that, after mul tiplying outside during the sum
mer months, it  may swarm i nto our honses in the fall w ith 
vastly increased numbers and eapaeity for mischief. Mean
time householders will do well to wat ch cl osely to see 
whet.her the female beetl es do not leave the flowers and be-
take themsel ves to the house to deposit their eg2;s upon car
pets and clothing. In this case the ravages of the larvoo may 
he kept up the  year roun d ,  and not,  as heretofore supposed, 
during a few months of w inter or early spring only. 

The rE'medies proposed for the pest are numerous, but 
most of them are disappointing when put to practical test. 
In the report referrerl to above Professor Lintner says that 
Persian insect powder. camphor, pepper, tobacco, turpentine, 
carbolic acid,  and the l ike are powerless. He recommends 
the use of benzine or kerosene on cotton stuffed into the 
joinings of the floors and the crevices ben eath the base
boards,  An efficient but somewhat hazardous remedy is said 
by others te be found in the liberal use of naphtha around 
the sides of the room,  along the seams of the carpet, and 
wherever cracks in the floor provide a run way for the larvoo 
under the carpet. Obvi ously great care must be taken to 
give the rooms a protracted and th orough airing before 
l ighting lamps or fires, as the naphtha takes fire readily and 
the v apor mixed with air is dangerously explosi ve. 

In view of the fact th"t the larvoo of a rplated species of 
beetle abhors tallow it has been suggested that a remedy for 
the carpet beetle might be found in the liberal use of tallow 
in lhe cracks of the floor and around the edges of  the wall 

, 
4 , . ,  .. sparterie w ork has to be bronght from Russian Poland. The 

GAMGEE'S ZEROMOTOR. w ood used for the purpose of weaving must be free from 
The SCIENTIFIC AMERICAN of July 2, 1881 , con tains an knots, as the smaller defects or irregularity, such as ordinary 

article on Gamgee's zeromotor, signed Valenti n e  G. Bell, persons would hardly notice, m ake the fibers quite unfit for 
M.l. C. E. , etc. working. Arrived in Ehren berg, the wood is planed and 

This wri ter expres3es the opinion that the zeroll1otor w ill divided into pieces n early 272' inches wide. When these 
be able " to go on continuously during a given d uty ;" but have been made perfectly smooth they are divided again by 
that " a eolossal engine will be required to do a very small ! an instrument resembling a plane, but furnished w i t h  a nUl1l 
amount of work ;" and he suggests the followi ng method for bel' of fine kni fe blades, which mark the w ood at regular 
m aking an estimate of the size of the engine required, viz. : distances, according to the width the strips are to be. This 

" In a eondensing steam engine there is a difference of process requires the utmost de xterity and nicety, as it is 
about 1 , 000° Fah. [u nits ?] of heat between the steam issuing absol utely essential that the divider shall exactly follow the 
from the boi l er and the water returning to it. On the other d i rection of the fiber, and for th is  reason, among others, it 
hand, in Professor Gamgee's engine, thi s  difference will not must always be done by hand. 
exeeed 60°. Without going into the question of the relative The divider makes incisions onE'-fifth of an inch deep ; the 
specifie heats of  water and am monia, w e  may say roughly wood is theu carefully planed and comes off in thin paper
that, for the two engilles to indicate the same power when like strips . some of them not wider than a stout thread. 
w orking at t'ue same number of revol utious, they must have They are gathered up by women as they fall, and are exam
cylinder capacities in i nverse proportion to the above dif- ined and the defective pieces rejected. There is a good deal 
ferences of heat respectively. "  o f  waste in the process. T h e  threads o r  fibers being ready, 

Let U'l apply this rule for making an estimate for a zero· must be tied in couples at one end before they can be woven . 
motor, to be substitued for the steam engine of a certain ves· This work is done by littlE' children of four years of age and 
�el, having two cylinders, 33 inches by 2 '75 feet, working upward, wbo earn eight cents a d ay. The weaving is done 
w ith a steam pressure of 60 pounds per square inch. The ; chiefly by women,  and on looms which differ considerably 
two pistons s w eep through a space of 64'9 1 4  cubic feet per from those in ordinary use, the fiber bcin g  not more than 39 
revolution of engines. Aeeording to Mr. Bell's opinion to 50 inches in length. The longer fibers form the warp, the 
the pistons of the zerom otor should sweep through a space of shorter the woof, w hich are passed in an d out by means of a 
64'914, X 1 . 000 . f l ' f . little instrument w i th an eye like a needle. Until within a 
--- -- = 1 082 cubre eet per revo utlOn 0 engmes ' . 

60 ' , few years thIS concluded the whole process-the " founda-
and sixteen rotary engines, having cylinders 50 inches diame· tions, " as they are called, were eomplete and n othing more 
tel' by 5 feet long on an 8 inch shaft would be required, was done except that a few hats and caps w ere made of them. 
which, making proper allow ances for cylinder heads ,  stuff· These were of the simplest description, and any thing but 
ing boxes, a n d  couplings, would occupy fully 11}0 feet in the bep-oming ;  moreover, they were glued together, thus making 
length of the vessel. them unpleasant to wear in hot or wet weather ; accordingly 

Mr. Bell's estimate, however, is based on wrong premises. they brought but no cents 01' 60 cents per dozen, and were 
The size of an engine for a given power depends on the in· W OI'll by the very lOWE st classes. 
dicated mean pressure of the working fluid, which is not Within the last few years, however, owing partly to the 
dependent on the difference in temperature of, or units of i nterest taken by the Government in the manufaeture, a great 
heat contained in, the worki ng fluid at its in itial and final change for the better has taken place. At present Ehren· 
p ressures. The follow ing example will make this clear : I berg sends out n ot only the raw material, but ready-made 
Let us take two condensiug eng-ines, one working withou t  goods-fashionable hats of all kinds and a variety of fancy 
expan,.ion with steam of 100 pounds pressure, t h e  other work- articles skillfully concocted out of the w ood fabde ; ladies' 
ing with the same initial steam pressure, but expansively, so , hats of every description and of the latest fashion, such as no 
that the mean pressure in the cyl inder is 20 pounds. Assum- I one need be ashamed t o  weal', are made entirely of wood and 
ing the back·pressure to be the same i n  both cases and so : sold at astonishingly low prices. Men's hats are to be had 
small that it may be neglected, then the initial and final tem- J of all shapes, from the Panama h at-not a whit inferior to 
peratures will be the same i n both cases, but, with the same that hought in Paris-to Vie common hats exported in large 
piston speed, the expansive engine must be five times larger Ii quantities to China, and the linings or foundations of which 
than the non·expansive engine. give stiffn ess to the fez of the Turkish soldier. The export 

Mr. Bell's estimate of the size of the ammonia boiler is  ' trade embraces all E urope, from Spain to Russia, extends 
also based on wrong data. The mean difference of tempera - I beyond the Caucasus to India and China, and m aintains 
tures of the water and hot gases i n  a steam boiler is  m uch active relations with North and South America as w ell as Aus
less than 2, 000° Fah. ; this differenee exists probably between tralia. The manufacturers are i n  direct communication with 
the temperatures of the furnace and of the water ; but  when the four quarters of the w orld,  and their goods are being 
the gases leave the boi ler their temperature is generally not introduced into A frica by French and English traders. 
more than from 200' to 300' higher than that of the sleam. 4 . . . .. 

It is doubtful whether ]\I[r, Gamgee will deri ve much com- Influence of' Maglletism on ElectrIcal Currents. 
fort from Mr. Bell 's  indorsemen t of his i n vention. The At a recent m eeting of the Physical Society, London, Mr. 
public, however, cannot be w arned too mueh against this Hall, of Johns Hopkins University, Bal timore, exhibited his 
delusion .  The u t t er fallacy of  the princi ple on which the experiment in whieh a current of electricity flowing longi
zeromotor is based may be illustrated in the following man- tudinal1y along a thin foil of metal is caused to y ield a trans
ner : verse or lateral current by inserting the foil between the 

The heat stored up i l l a body is capable of doi n g  a certain foils between t.he poles of a magnet. Th e l ateral current is 
amount o f  work in the same manner as a m ass of water 1 observed on a sensitjve galvanometer, and care is  taken in 
stored up i n  a reservoir. To make the power of the w ater , thE' first place to find poi n t s  of connection with the foil 
available for work, it must fall down to and flow off at a " which yield no curren t befol'e the magnet is applied. The 
lower level. In the same manner the heat mmt fall d o w n  I results were that if iron is called + the series i s  i'ron +, 
to, and flow off at a lower temperature ; this is effected by the i silver -, gold -, plati num -, tin -, and, curiously , nickel , 
condensing water, or other refrigerat ing medi um, of a heat i though a magnetie metal like i ron, is - , but un inquiry o f  
engine. Bu t  a s  the zeromotor i s  t o  work w ithout a refrige· Professor Chandler Roberts i t  proved that the nickel em
rating medium which carries o ff  the heat contai ned in t.he , ployed was, perhaps, impure. Cobalt ranges b etween iron 
working fluid at a lower temperatu re, it resembles a water I and silver, and is + like iron. 
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EXPLOSION OF A ROLLING MILL BOILER IN POTTSVILLE, 

PENNSYLVANIA. 
BY S.  N. HARTWELL. 

Some evidence before thc coroner goes to show that the lower portion not far from its original place ,  as shown in 
bottom oi the shell was only three -sixteenths of an inch thick , Fig. 2. A �arge '1rea of roof was b l o w n  off and d estroyed 
and that the top was scan t  a quarter of an inch thick. Pipes and timbers in the track of the fiying piece of the 

The subject of this report was a plain cylinder boiler with This is probably an error, since each ring of the cylinder is  boiler were b roken and thrown down, and steam, bricks, and 
cast iron bead s, a type much used in al most all kinds of composed of a single plate, as shown at a in Fig. 3, and it was splinters fi lled the air. 
manufactories. Hun dreds of them may be seen of about the observed by the writer t.o be of  uniform thick n e�s through- The water from the main portion of the boiler was pro
same dimen sions and construction set in triplets, etc. , in out. The iron m easures 0 '2 1 00" just at the edge of the rnp- jected by i ts own expansion, carrying bricks and pieces of 
the steam cotton mills of Fall River and Lowell , Mass. , and tured plate on the bottom. iron with it down the " race , "  a thoroughfare between the 
Providence, R. I. , and they are very common in iron mills THE COURSE OF THE EXPLOSION furnaces, where the three fatally i nj ured men had been at 
in all parts of this couutry. The sample now illustrated ex- i s  indicated by the illustrations ; the irregular line, Figs. 1 work. 
ploded on the 10th of June, 1881 , and killed three men. and 3, is the location of the rupture. Here the l eak on the '1'hat the weakness that distinguished this boiler among its 
It was somewhat shorter than most of its numerous fellows was the accidental l ocation 
kind, and was the right-hand one of a pair in its con struction of an obscure or entirely 
placed over a puddling furnace, known as hidden defect in a most trying spot, is a fair 
No. 4, in the Fisbach Rolling Mill, owned hypothesis. It is said that a flexible h orse-
by Mr. C. M. Atkins, and located about a n ail was forged from a piece of iI'on cut from 
mile from Pottsvil le.  This boiler was 30 the plate near the fracture, but it . is certain 
inches diameter by about 26 feet long, made, that  at the fracture the iron was crystall in e 
in 1870, of a good quali ty of iron plates ; 11 and brit tle. No notable  defectF, either origi-
single-riveted rings composed the cylinder. n al or acquired , were found in th e boi ler .  
The brand " C. H . ,  Pottstown, Pa. , "  is seen There were marks insid e, not in t h e  line of 
on the plates, but no figures indicating their fracture , sh owing that scabs of d eposit h n d 
tensile strength w ere foun d. The heads recently been detached, an d  sligh t  bulging 
were fiat cast iron disks, about 1 %  inches appeared, but they were unimportant ,  and 
thick, the frOtit one having a man-hole i n  its the boiler was practically clean and appeared 
center of the usual size. The rear head had to have been well  cared for. It iHtd n ever 
no man hole. The fiange�, of the heads been patched or otherwise repaired,  and n o  
turned inward to receive t h e  shell plates. blame can justly be charged to its makers, 
The boiler had the usual water gauges and owners, or  managers. 
a 3 inch diameter lever safety valve_ The The mildness of the accident is due to the 
pair of boilers were supplied w ith w ater BOILER EXPLOSION, POTTSVILLE, PA. di rection of the weak line and the conse-
through a cast iron T-pipe attach ecl to the quent gradual cham c ter of the break. Had 
n ozzles cast on the lo wer part of each front head . This hottom was discovered a few minutes before t h e  boiler broke the boiler opened instan taneously by the b ursling out of a 
exploded boiler and its mate were sl1'lpended by h ook bolts in two. The fire bars were p romptly ordered out by the head or the breaking of the shell on a longitudinal line, from 
and riveted staples, A, beneath cast iron arch ed girders placed master mechan ic, Mr. Sharpless, but the man who attempted grooving, corrosion, or a ripped longitudinal seam, and had 
upon th e side walls at each end of the boilers. They were to do it was driven from the stoker's pit beneath the stack the three ton s  of superheated water been suddenly set free 
al so united hy a cross pipe or small steam drum of cast iron hy the stea m formed of the wat er blown from the rapidly in- from the preHsure due to its confinement , it  would have 
having a nozzle for the safety valve and tbe steam pipe by creasing leak into the white hot puddl ing chamber, whence expanded something as powder burns, and a greater effect 
which they were connected to the system of n ineteen pairs a "  heat " had JURt been drawn .  The man lcft the pit (to shut would h ave been produced . 
of similar boilers and four upright ones_ off the hlast w hich he though t had been turned on by some So far as the writer has observed during several yeaDS of 

Except the uprights and one pair of " starting " boilers one), aud saved himself from a horrible death in the pit, for study of this subject explosions from tran sverse defects have 
they were all !'imilarly healed by waste gases from puddling just then the boiler broke down , and the parts separated and been confined to hoilers in iron works, all similarly set and 
and reheating furnaces. The comnus tion of the fuel is took direc tions indicated by the  angle at which they were exposed to great and sudden changes of temperature. Some 
urged by a large fan-blower, that del ivers cold air, through a acted and reacted on by thp expanding water. (See dotted of the causes are obvious, but there may be others not yet 
suitable system of suspended iron blast vipes, B, into the se ve- lines, Fig ; 1 . )  The shorter piece took an u p ward a n d  west- traced_ 
ral furnaces. whence the gaseous products of combustion ward course, making several back somersaults among the It is believed that some safer method of setting gas-heated 
pass through the reverberating chamber, and ris- boilers can and ough t to be devised. For exam· 
ing through a flue at the extremity tbey return pIe, a fire-brick arch or  shield might be con -

through the chamber beneath the boilers, travers- structed to receive the first impact of the hot 
ing onee their length in con tact with their lower 2 .  gases nnd the succeeding colder current.s of 

half, to the brick lined iron st ack, C, supported air, protect the iron from the damaging tlier· 
on column s  above the stoker's pit, as shown in mal changes, and distribute the heat over a larger 
Figs .  1 and 4. S t eam in this system of boilers is area of the boiler. 

maintained at from 60 to 70 pounds, blowing off A jury of competent mechanics assisted the 
at 70, as indicated by ganges at each of the three gentleman ly and zealous coroner, Dr. W i l L  C . •  J. 
large engines. The steam t hus generated is used Smitb ,  of Pottsv i l le ,  in exnmining tll i a  case . 
to drive the works throngh a 44" x 44" upright They rendered the following se nsible 
engine for a 22 inch beam train, making 82 revo- VEHDICT : 

lutions per min ute ; a 24" x 60" horizontal engine " After visiting the mill at which the d isaster 
for the puddl i n g  machinery , 55 revolutions per occurred, and hearing t he evid ence relati n g to 
minute ; an upright 36" x 36" en gine for the rail the death of Daniel Moran, Hen ry Lansber),!er. 
mill, making 85 revolutions per minute ; together and James O'Neil, tbe jury find that t,he deceaserl 
with several smaller lifting engi n es and the fan. came to their deaths from i nj uries received hi 
blast engine . the bursting or rupture of t b e  boiler at Atkin�' 

THE HISTORY Pisbach Rol l ing i\lill, on Friday, the 10th day of 
of this boiler is fully givell by Mr. Atkins, the June. The j ury are of the opin ion that the ac-
owner, who has been many years in the iron cident resulted from the constant expansion and 
busin ess, and uses a great number of boilers, and contraction to which all cylin der boilers are snb-
he is very particular to procure the best o f  C. R ject, destroying the fiber of the iron, reduci ng its 
No. 1 plates for them. He testifies, referring to BOILER EXPLOSION, POTTSVILLE, PA, normal strength to such an extent that when the  
his  admirable record books, that  this boiler was fracture took place on the bottom of the hoi IeI' 
made for h im in March, 1870, put to work on the the metal remaining in  th e  line of fracture was 
28th of Apri1, 1873, used interruptedly, the months and days steam pipes, blast pipes, and timbers, and fell within 25 feet'· not of �ufficient stre ngth to resist the pressure to wlJ i ch it 
in each year bei ng designated , in a ll a total of 76 months, I of its starting point . The m ain portion not havi ng so great was exposed. These are circumstances over which neithf'r 
something onr half the time since 1 870 till the 1 0th day of inclinati on from the horizontal , after breaking down recoiled owners 1I or employes have any control in this c lass of boil
June, 1881, when,  according to  the evidence, i t  exhibited its borizontally east w ard against th e  stack, C,  which in fall ing ers.  In our examination we found the i ron to be of No. 1 
first symptom of weakn ess, a leak on the bottom ,  ancl within to an i n clined position among the timbers broke and knocked character, with nearly its original thickness. "  
a half h our after i t  was discovered i t  broke i n  two, a s  shown down the main hlast pipe, B ,  and a large shaft that ran north • • • • .. 
at a in the engraving, Fig. 1, near the beginning of the th ird and south across tbe mill.  HATTERS say that the size of  the human head in Englan d  
plate from the front p n d ,  where t h e  h o t  gases from t h e  fur- The u pper part o f  the furnace or boiler setting was demol- a n d  Scotland has been gradually dimini�hing i n  s i z e  within 
nace below first impinge on the iron shell. ished, and the boiler fell and remained upon the damaged the l ast quarter of a century. 

I., j' 
, - - - - _ .' 

PIT 

" 
'. 

Fig. l.-BOILER EXPLOSION IN POTTSVILLE PA.-SIDE ELEVATION, SHOWING CO URSE OF FLAME AND HOT GASES. 
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RENEWAL OF .NIAGARA SUSPENSION BRIDGE. 

[Oontinued from fi1'8t page. ] 
in the masonry, caused a small excavation t(l be made 
near one of the shoes. On reaching the first strand, two or 
three of  the wires were found to bE corroded quite through 
and others were partially corroded. Shortly afterward Col. 
W. H. Paine, of the East River bridge, visited the bridge, 

and gave orders for the removal of all the masonry cover
ing the strands of each cable. He also made tests of the 
elongation of the strand portion of one of the cables, by 
meane of a Vernier scale. He found in this way that the 

pin. Beyond (; each of the four chains was independent of outset been limited to 190 tons, it is not probable that the 
the others, but had the same curvature and rested on the total weight of live and dead load ever exceeded that of 
same stone supports. Two of the chains connected with ordinary usage. 

the upper cables. The other two passed along grooves While these changes were being made. the work of replac
cut in each side of the wall, passing the supports of the ing the lower floor was going forward each way from the 
old upper cable chains and fastened to the lower cable. middle. After the work of replacing the trusses and floors 

As will be seen by Fig. 3, tbe plan followed required a was completed, that of renewing the track began at the middle 
bend in the lower cable chain to bring it on to the l ine of and proceeded each way at the rate of 30 feet per day, or of 
the cable. This was done by dividing the change of direc- 60 feet total. Thfs could have been done without interrupt
tion among three points, and securing them in pos ition by I ing traffic, but as the Great Western Rail way Company was 
means of stirrups attached to the ends of the pins of the I to do the work of removing the old material of the track and 

elongation under a given moving load, on 
the bridge, was no greater than the modulus 
of the wires would allow, supposing the total 
section to be the same as when the cables 
were new. He also cut out some pieces of 
wire and tested them for tensile strength, 
ductility, etc. Their ultimate streugth was 

fully equal to that of the new wire per 
unit . of section, and their reduct.ion of rup
tured section w as satisfactory , but as the 
wires tested were etched in places. of course 
the stretch would be principally confined to 
the etched port ion, hence render i ng any mea· 
surement of the stretch a matter of extreme 
difficulty. 

In March, 1 877, l'lr. Buck joined Col . Paine 
at Suspension Bridge to assist in examining 
the condition of the bridge and in repairing 
the defective w ires . After the strands were FIG. 3.-8ECTION OF ANCHORAGE. 

thoroughly cleaned and the wire bands re moved, they were old chain , as shown at a, b, and c. In plan the pits are 
opened, the paint removed from the interstices, and the 6 ft. x 2 ft. 6 in. On the New York side they were sun k to 
inn er wires examined. T hey were found to be in as good con- a depth of 17 feet . On the Canada side to 23 feet . At the 
dition as wben first put in. The outer defective wires were cut bottom the pits were chambered to 6 x 7 ft . in plan, for 
away so as to uncover the second layer of wire at the bend the reception ot the anchor plates . 

of the shoe, when the second layer, or course, was found to The anchor plates are of cast iron 5 ft. 6 in. square and 
be sound find bright. Thus it was found that the only wires strougly ribbed. Each plate has eight cavities cored into 
affected were the outer wires of the outsid e stran ds. Near it for the reception of the lower heads of the links inclosing 
the cylindrical portion of the cables, the outer wires were them perfectly. O lle pin passes through the whole eight 
sl igh tly rusted clear around the cable, but as the shoes were links and all the partit ions of the plate. After the plate 
approached, the etching appeared to work toward the lower ;vas properly placed in the pit it was solidly concreted 

underneath. The stone blocks above the plate were cut 
to fit each place with thin joints, and the pieces as large 
as could be got i n t o  the  chamber and notches. All vacan t 
places were fi l led solirlly with stone and cement , but no 

stone was permitted to come in contact w ith the chains. 
After the new chains were adjusted the masonry was 

rebuilt and both new and old chains covered and grouted 
so lidly, and the wire stranos w ere covered w ith brick housl's . 

Irr·renewing tbe suspended superstructure it was deci ded 
to use steel for the posts, chords , track stringers, and 
lateral rods, and iron for all otb er parts. 

1t was also decided to put the new iron beams in, nearly 
throughout, bpfore commencing the work of erection 

]'ig. 4.-Plan showing connection of New C hains with the Cables. I proper . The work began at the m iddle and proceeded 
toward each end. When 150 feet of the new work was in 

strands, till, when the shoes were reached, the prin cipal cor- place, the new chords were securely clamped to the old by 

rosion was of the out PI' wires underneath the bottom shoes. mean� of oak and pine timber. 

The evident cause of this corrosion was the elongation and The portion of the new work thus put in place weighed 

contraction of the strands under the passing loads, which about 1 , 100 lb. per running foot of bridge. Hence there 

had loosened the  cement from the outside strands, al l ow ing were seldom over 90 tons of new material overlappi ng the 

moisture to work in and finally reach the lowest point. The old , but at the start, being in the middle, this was equivalent 

portion of cement among the strands would go and come in to about 15� t�ns distrib�ted, or deducting the 80 tons, 

a 'body with tlJem.. . 
saved by stnppmg the

. 
bndg? there were 7? tons as the 

While the examination was going on, the defect ive WIres I probable ext ra dead load upon It, but as the trams had at the 

were cut out and new ones spliced in under 
strain. The greatest number of wires that 
requi red repairing at one end of any one 
( 'able w as sixty-five, a number quite insigni
ti0allt compared with the total number (3, 640) 
comprising eacb cai)le . 

'1'his examination of the bridge resulted in 
the appointment by th e  bridge companies of 
a com mission to ex amine the  entire structure 
and to report u pon its condition. After a 
very careful examlllation the  commission 
reported that the repairs of wires, affected by 
rust, having been completed, the action of 
the wire portion of the cables i ndicated that 
they were in good condition . But regard ing 
the anchor chains, it was believed that the 
strength of the bridge m ight be augmented 
by re-enforcing them. 

The report was accompanied with plans for 
re-enforcement of the chains, and required that 
it sh ould  be made. The report also suggested 
the renewal of the suspended superstructure 
w : tb  iron, and submitted a general plan for 
that purpose prepared from data obtained 
from Mr. Roebling's published report on 
Niagara Suspension Bridge . 

This plan was subject to such alterations as 
circumstances should require , and the engi
neer in charge accordingly made al terations 

which appeared to be necessary on getting to 
the  surface of the rock. 

put on the new timber, they preferred to 
take an hour each day, when there was no 
passenger trai n  and  scarcely any freight - to 
cross , and make the change of 60 feet at one 
time. 

The camber was made as nearly an arc of 
a circle as pOE'sible. The stress on the sus
penders was adjusted by means of a hydranl ic 
weigh ing machine. 

In a suspension bridge of this sort, to make 
the overfioor stays (or those from the tops 
of tpe towers to different points of the fioors) 
effect ive , a continuous iron truss is required, 
the middle point of whose length shall be 
as nearly stationary as possible. The trusses 
in this case are continuous from end to end. 
In order to keep the middle from moving 
toward either end the automatic device 
shown at the end of the lower chord (Fig. 5) 

w as designed . In the prolongation of tbe line of the lower 
chord is an abutment casting, A, firmly secured to the 
masonry of the arch. This casting receives the end thrust 
of the chord. There is one of these castings at each end 
of each l ower chord . 

A bent lever, B, has its fnlcrum, E, secured to A. At 
the end, D, of the short arm of the lever is hinged one end 
of a three-quarter i l l ch diamet.er round rod, R. This rod 
extends through the lower chord to the opposite side of the 
river, where its other end is secured to the abutment casting 

o 

A 
o 

Fig. 5.-Au tomatic Truss Adjustment. 

by a nut, n. At the end, F, of the long arm of B is sus
pended a cast iron wedge, C, wh ich is i u terposed between 
the end  of the chord and of the abutment casting. The 
action of the device is as follow s :  

The change i n  lengt.h o f  the chord, between extremes of 

tem peratnre . is about 8% inches. If the middle of the 
c hord is stationary each end will consequently move 4U 
inches hetween extremes. The rod, R. wh ich lies loosely in 
the chord, but otherwise is independent of it, is a l ittle 

longer than the chord, and w ill change in 
lengt.h , between extremes, 8% inches, or 
double the movement of either end of the 
chord . Hence the other end o f  the rod 
being fast, the end, D,  will move 8% inches, 

carrying the end of the lever wi th it at tbe 
same time that the end of the chord moves 
4% inches. Arm, E F, of the lever is three 
t imes the length of D E, hence F will move 
25% inches, or six times as far as tbe end 
of the chord moves. Consequently the 
wedge, C, is made with an incl ination 1 to 6 
of its length . There is one of these wedges 
at each end of each lower chord. 'When 
the churd contracts the rod contract s in the 
same proportion a.nd at the same time, 

thus bringing a thicker part of the wedge 
between the chord and abutment . 

There is half an inch of space at each end 
for the chord to go and come in before 
bearing upon the wedge, an amount whi ch 
is very nearly constant for all temperatures. 

The long rods ly ing i n side of thp chord , 
they both keep at nearly the same temperature 
with each other. 

The wedge has two surfaces of friction , 

and hence its inclination of 1 to 6 is far 
within the angle of friction of cast HOD. 
Hence no matter what the pressure of the 
chord; it brings no stress upon rod, R, except 
what is requ ired to sustain the weight of the 
wedge. III this plan the pits were locatfld the same 

as in the other, but smaller. One anchor 
plate in each pit was made to answer for 
all the four chains. There .vere eight links 
secured in the plate by one pin. and the 
firBt joi nt ,  c (Fig. 3), was secured by one long Fig. 2.-CARRIAGE WAY, SHOWING TRUSSES. 

The weight of the old wooden structure, at 
its completion, wus estimated by Mr. Jobn A. 
Roebling at 1 ,000 tons. But at the date of 

the inspection , there having been a large 
amount of timber added to It, it was esti-
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mated to weigb 1 , 130 tons. Wben the work of  replaeing Analyses of' Cows' Milk. i of the house of Queen & Co. , opticians, "phHadelpbia, through 
the lower floor beams was in progresg, Mr. Buck had one of During the winter quarter of 1880 analyses were made of I whom the apparatus was imported for Mr. O uterbridge's 
them weighed, and found tbat owing to the amount of the milk of forty-two cows kept at the Government Agri- exhibition. 
water that it held it  was very much heavier tban it bad cultural lnsti t lltion , Glasnevin, County Dublin , by Charles A. ------.-,..." ..... ... ------

been estimated. He also weighed othcr pieees of the bridge, Cameron,  M. D , Professor of Ohemistry. Cad..,e ric A lkaloid • •  

and from these made a new estimate, with the foilowing The morning's milk and the evening's milk of each cow ,MM. Brouardel and Boutmy bave communicated to the 
result : were eacb analyzed once ; and an examination of the mixed Am.demie des Sciences some further observations on the 

Total suspended weight between the tow ers : Old bridge, milk of the forty-two cows was also made. alkaloids developed in the animal body during decomposition 
1,228 tons ; new bridge, 1 , 050 tons. Difference in favor of The cows, it may be mentioned, wpre good animals ; tbey -alkaloids which M. Selmi h as termed ptomaines. Accord-
new bridge, 178 tons. bad from one to three crosses of the shorthorn breed. They ing to Bouley and L ussana these substanccs may be deve-

It is possiblc t hat the estimate of 1 , 228 tons is somewhat were iI I  the house during the period of the experiments. loped not only after death but during life. It is still uncer
m excess. B ut as the new bridge is now h igher in the mid- Theil' food consisted of a daily allowance of from 8 to 10 tain whether they are formed by simple chemical action or 
dIe than thc old one for the samc tem perature, n otwithstand stones of pulped mangolds and turnips, an d exhausted grain by the influence of minute organisms. The latter appear 
ing tbat the middle Buspenders have been lengthened over 3 from the brewery, together with from one-half to 1� stones concurrently, but they may possibly be merely an indication 
in ches since its com pletion , that w ould indicate a decrease of flay. Tbey w ere, therefore, liberally fed. that tbese alkaloids flll'nish a favorable soil for the  develop-
of considerably over 1 00 tons. In every instance tb p. quantity of milk yielded in the ment of this or that organ ism. The special object of M . 

.. , • •  ... morning exceeded the proportion furnished in tbe evening. Brouardel's researches was the discovery of means by wbich 
Cerebrolocy of Crim.i uals. In two instances the morning's supply was tbree times more these substances may be distinguished from vegetable alka-

A clll'ious observation bas been made by Dr. Moritz Bene- abundant, and in very many cases twice as plentiful. About loids. It is probable that the two have been sometimes con

dict, of Vien na.  He published a book about a year ago, eight homs int ervened between the two milkings. founded, and that this COIl fusion bas led to grave errors in 
" An atomische StudieIl an Verbrechergehirnen, " in which, Thirty o ut of the forty-t wo cows gave richer mi l k  in the medico legal investigations. It was so in a recent case in 
among other n otes, be states that in n early one-balf of the evening than in t h e  morning, and el even cows gave riche r  Italy, where an expert believed that he had di scovered, in 
brains of persistent criminals tbe superior fron tal convolu- milk in thc morning than in t he evening, while t h e  remain - the body of a deceased general , evidence of delphinine ;  the 
tion is not continu ous, but is divided into four sub-convolu- i n g  COW 'I; milk was equally good at both milkin gs. The reactions supposed to be proof of it were, however, certainly 
tions, analogous to tbe d isposition of the part" found in average amou l l t  of solids in tbe morn i ng's milk was 13 '20, due to one of these cadaveric alkaloids. 
predatory, carnivorous animals. In a recent  paper ( Cen- and t h e  evcning's milk 13 '74-a difference of 0 '54 per cent. The most effective method of distinguishing between the 
tralblattfur Med. Wi8s. , November 13,  1880), he argues that The increase in the amount of solid matters in the evening's vegetable and the animal alkaloids is by making a complete 
m ucb of moral perversity may and must be the result of milk was due chiefly to the larger amouIlt  of fats  contai n ed examination of the chemical and physiological properties of 
this  deflection of the cerebral organs from tbe normal type, in the latter. The amount was 4 '22 or 0 '4 per cent over the the suspected substance ; and if any one of these p roper to 
producing as it  n ecessarily w ould, otber arrangements of proportion (3 '82 per cent) found in tbe morn i ng's milk.  In a vegetable alkaloid is  absent, it  is probabl e that the sub
cerebral nutrition , and hmmostat;c relati ons. It cannot be the case of the mixed milk of the forty-t w o  cows, that yielded stance is not thi� alkaloid, but a ptomain e  which reRembles 
fortuitous that the  mental characteristics of the most per- in the evening was richer by 0 '56 per cent of solid matters, it. This method is, however, tedious and difficult, an d IS 
verse cri m inals, and also the cerebral anatomy, both resem- iucluding 0 '44 per cent of fats. only practicable when a considerable quantity 01 the ms-
ble those of wild beasts ;  tbis d ouble analogy must be one of The results of the analyses of the milk of these forty-two pected material is available. A more convenient method of 
cause and effect. cows sho w that the mixed milk of well-fed cows in houses, � ist ingui:lhiug them is by the employment of ferricyanide of 

_��_� _____ _..._.. .. in tbe last quarter of the year, contains, when poorest-i. e. , potassinm. Thi. substance is unaffected by the pure organic 
C olored PhotographIc Prints. in the morning- 1 3 '90 per cent of solid matter, including 4 '20 bases of the laboratory, or those ex tracted from the body 

This process consi sts in obtaining color photographs by pel' cent of fats. O n the 2d of November the mixed milk of of a person wbo is known to have been poisoned. The 
means o f  two impression s  from the negative, the first being eight cows, which bappened tu be in the sam e  house, was cadaveric alkaloids, however, in�tantly transform it into fer
a weak impression in order to give the uutline for gui ding analyzed. One hundrEd parts contained : Total sol id mat- ricyanide, and it  becomes capable of forming prussian blue 
tbe applicati on of the coloring,  an d  the second ,  after the tel's, 13 '90 per cen t ;  solids, minus fats, 9 '75 ; fats, 4'15 ; ash, with salts of iron. The iodomercurate of potash gives simi
colors have been applicd, being an impression of sufficient  0 '72. lar reactions with both classes of substances, but the fcrri-
strength to give the clear draw ing, lights and shadows, and The Society of Public Analysts of Great Britain and Ire- cyanide enables them to be dist inguished. A few drops of 
details of the picture. land have ado pted, as a standard for the poorest pure milk, i a sCllution of the sulphate of the alkaloid are added to a solu-

In carrying out this process, I first take the negative in 9 per cent of solids minus fats, and 2 '5 per cent of fats-a tion of some of this salt in a watch glass, and then a drop of 
the ordinary man n er. I then print on salted paper, alre'ldy total of 1 1 '5 per cent of solids. There is little doubt tbat a neutral solution of iron determi nes the  formation of pl'US
sensitized,  a vcry light or faint proof of each neg u l ive, fixed milk containing less th an 1 1 '5 per cent of solids is watered sian blne i f the base is a ptomaine, and not i f it is a vegetable 
and washed in tbe usual way. When dry I i m m rrse the or skimmed. alk&loid. Un fortuna tely there are two important exceptions 
p rint for two or three seconds only in pure alcohol , then The mixed milk of 100 cows kept on the dairy farm of Mr. to this test : morphia produces a similar effect, and so also 
d ry it  again, and afterwards pass it through th e  rol l i n g E. M. Ru ssell , Pery Square, was found to contain at the ' does veratrine, but iJi a much less degree. -Lanuet. 
press. 'fhe print  is then colored with an ordin ary hair pen- I evening'S milking 13 '8:) per cent of solid, in cluding 4 '00 per • , • I .. 
cil in vegetable colors, tbe various tints being laid on cent of fats and 0 '12 per cent of ash. The solid s, minus fats, Sulphate of Am.m.ollia from. Gas Liquor. 
smoothly, flatly , and lightly, witbout any regard to shading were II 25 per cent. The analysis was made in March ,  The Oomptes Rendus of the last meeting of the Societe 
or softening off, but care being taken to have the tints 1881. Technique de l 'Industrie du Gaz en France contains a 
brighter than tbey are intended to be fi n ally. The colors I think there is the strongest proof tbat milk on the " Note " by M. Marche on the manufacture of sulphate o f  
are applied w ith t h e  follo wing mixture instead of with average contains more than 1 3  per cent o f  solid matters. ammonia by a process whicb, unlike those in general use 
water : During t h e  last sixteen years I have examined an immense . for this purpose, is applicable to small gas works. The pro-

Albumen of egg 100 grammes ' dl' otI'lled watcr 25 g 'a number of specimens of this liquid, and w henever I was cer-, ' , � O " I mmes ; cess consists of the employment of crude sulphate of 
pure glycerI'nc " 5 gl"lnlmes sal 'ImmonI' ac 5 gr 1 s tain that it was pure, I invariably found it to contain more 
. ' � , , ; , , 1  mme ; alumina, or alum cake, i nstead of sulphuric acid, as the 
liquid ammonia, 4 drops. than 12 per cent of solids. I am quite satisfied that the milk Th' . I reagent. IS matena costs about 2s. 6d. per hun dred-

It will be found that the p rint will color more easily i f it of Dublin dairy herds contains from l:l to 1 5  per cent of weight in the centers of p roduction, and the authors of the 
be slightly moistened and placed on a piece of gl ass. After solids. process assert that in consequence of the high tariff imposed 
the print h as been colored, i t is again passed through the METHOD OF ANALYSIS. upon acids conveyed by rail, sUlpburic acid would be less 
rolli l lg-press. When perfectly dry, the colored proof is im- Ten grammes of mil k were kept in a shallo w  capsule in . costly in tbe form of sulphate of alumina than in that of 
mel'sed for a second time in pure alcohol , and is thcn al bu- the water bath at 21 20 Fah until tboroughly desiccated ; the ! cbamber or concentrated acid. The apparatus employed 
menized in a bath composed as follo w s :  Whites of eggs are residue showed the amrmnt of total solid matters. The 10 consists of (1 ) a wooden vat w h ich is fi lled with liquor, to 
beaten up with two grammps of very pure sal ammoniac grammes, dried and pulvprized, were boiled in about 80 cubic wbich the reagent is added in tbe proportion of 4 '5 kilos 
added for every three whites of eggs, 20 per cent of distilled centimeters of ether for several hours, an upright condenser per degree per bectolitre, and after standing from ten to 
water, and about 4 drops of acetic acid for every 100 being placed over the flask containi n g  the ether to prevent a : 12 bours the l iquor is converted i n to sulphate of amm onia ; 
gram mes of albumen. All is beaten up until tbe liquid waste of the latter. The ether containing the milk fats in ! (2) an evaporating pan of sheet i ron . in which the concen
attains a snowy appearan ce, when it is left at least eight solution was filtered (a very small piece of filtering paper tration of the liquor IS effected bv means of the waste heat 
days to stand . It is then decanted and ready for the colored b . d) ' t I ' ht t d fl k Th th d' t' ll d f h 

" 
emg use m 0 a I� are as . e e er was IS 1 e rom t e ovens ;  (3) a small cask in which lix i vLi tion is 

print, wbich should be carefully passed over the bath and off, and the last traces got rid of by passing It current of hot effected-the mother liquor returning into t h e  pan and min 
allowed to remain floating abou t sixty seconds. The print dry air througb tbe flask and con denser. The flask and its gling with the l i quor of other operations. The reaction is as 
is then dried by heat, and finally pa,sed through a sensitiz- fatty contents were then weighed . The amount of the ash follows : 
ing bath in order to be ready for the second im pressio ll .  was determined by igniting at a l o w  temperature in a plat i- ' The liquor contains sesqui-carbonate of amm onia, and 
This bath is composed as follows : D istilled water, 1000 num dish tbe residue obtained by evaporating 10 grammes in feebler proportion, hydr ( J sulphate of ammonia. On 
gram mes ; nitrate of silver, 100 gmmmes. of tbe milk to d ryness. ! coming in contact with the sulphate of alumina, tbe two 

The proof is aga i n  dried, but this time not by heat, and a It is perhaps, in part, owing to the great care taken to ex- ' salts are brought into the state of sul phate of ammonia, 
second impression ,  stronger than the first, is then taken by tract every particle of the fat tbat such h igh percentages of ' wh icb remains in solution i n  the liquor. A precipitation of 
laying tbe negati ve very accurately over the first impression ,  that ingredient were obtained . hyd rate of alumina t akes place, which completely purifies 
so that all outl i nes, etc. , rigidly correspond. This has the In every instance tbe amount of solids was determined by 

'I the liquor, while the carbonic and bydrosulphuric acids are 
effect of establisbiLlg the picture, throwing out high lights, t w o  independent experiments .  Many of the weighings of liberated. The alumina is precipitated completelv in twelve 
etc. 'l'b e  proof is then toned and fixed in the usual way, the fats and ash were repeated. - Tlte Analyst. i hours, and increases so rapidly in density that "it may be 
and can be afterwards enameled. ' .. � • � .. I taken out with tbe shovel when tbe cask is half empty. 

• I • I .. Ultra Gaseous Ma tter in A lDerfea. I Therefore it is sufficient to remove, every three days, the 
A CURIOUS fact, and one bem'ing on tbe value of subma- On the occasion of Professor Carhart's exhibition of the excess of dense precipitate, whicb really contains but 

rine cables, was mentioned by Mr. Pender, January 27, in Crookes experiments illustratin g  the ultra gaseous state of , l i ttle sulpbate of ammonia-not more than two per cent in 
presiding at the h al f-yearly meeting of the Eastern Telegraph I matter, before the New York Electr�cal Society, May 5, it fact. 
Company. It was that the company bad been able for was erroneously stated that the expel'lments b ad not before The reaction is, th erefore, complete. The advantages of 
£10, 000, to pick up from a depth of 2, 000 fatboms o�e of ?een publicly exhibited in this country. As shown in our the process are that the expense of fitting up the appliances 
their cablE'S which IHld been ten years in the water. The Issue of .Tune 18, the same lecture, witb the same experi- is extremely trifling : there is not any expense f or fuel, no 
establishment of thc fact that it was possible to raise a cable ments,had been presented to the Chicago Electrical Society, supervision is needed, there is no wear and tear of plant, nor 
from sucb a depth of  course gives an additional value to all by �rofessor Carhart, January 24, 1881 . is any manipulation of the acid required, while tbe weakest 
telegraphic property. Tne S;cretary of the Franklin Institute recalls to our I liq uors are utilized.  Tbe process is applicable to th e  small

recollectIOn the fact that another early presentation of tbe , est works, and also to those of the farthest removed from 
suhject, with illustrative experiments, w as made in Phila- tbe works wbere the acid is produced, and w ith it there is 
de� phia, February 1 7, 1881 ,. by Mr. Alexauder G. Outer- i the possibility of obtainin g sulphate from the first distilla
brIdge, Jr. , of the U. S. Mmt, whose lecture was published tion , owing to the purification effected by the reagent. 
in t�e. �ournal of tbe Instit ute for April l ast. A still earlier With the same apparatus may be produced chloride of 
exhIbItIon .of som: of tbe Crookes tubes was made hefore ammonium containing 30 per cpnt of ammonia, while the 
the Franklm InstItute, September 15, 1880, by Mr. Walton, i sulpbate contains only from 24 to 25 per cent. 

• j • • • 
BELGIUM promises to become the great industrial teacher 

of Europe. Many foreigners are now attending her schools. 
She bas 59 technical scbools, 32 industrial schools, and a 
bigber commercial school-all receiving funds annually 
from the State. 

© 1881 SCIENTIFIC AMERICIAN, INC
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in the administration of all hnman affairs ; but that improve
ment is not likely to be furthered by denying to the nation 
the credit which is justly its due for its not unsuccessful 

An Inventor!!' Co ngress. efforts to encourage inventors and protect the rights of 
To the Editor of the Scientijic American : patentees. 

The magnitude of the interests Involved in our govern. The expediency of calling a convention of inventors, na-
mental patent system demands protection and the fostering tional or international , may safely be left to the decision of 
care of the nation. the vast and honorable  body of men and women deserving 

It extends to the whole field of our great and rapidly ex· the name. The probability of such a convention's  accom
panding industries-agricultural, commercial . manu factur· pIlsbing much, even if held, is, to say tbe most, very slight. 
ing, m echanical, mining, chemiC'll and mechan ical pbiloso- Certainly Mr. Ruggles' call to reform tbe patent  system, 
pby, and th e broad range of tbe scientific devel opments of witbout a more specific indication of what is to be cbanged, 
the world's industries. and in what way, and for wbat purpose, is not likely to be 

It calls in trumpet tones upon the host of toiling i nvent- responded to with any great enthusiasm, except, perhaps, 
ors to rally and to concentrate tbei r mental force for the l b

. 
y certain associations, whose interest in the " am�nd ment " 

equit able protection of tbeir rights. ( so· called) of the patent laws has tbus far boded lIt tle good 
It has becomc, apparently, expedient to con vene an Invent- to inventors_ 

ors' Congress, at Wasbington 0" New York, on or about This is not the first time that a general convention of in· 
the 15th day of November next, to take such action as may ventors has been proposed. That such propositions have 
be deemed advisable . in ant icipat ion of the meeting of the never been put into execution is  not surprising when w e  
n ational Con gress. stop to consider how narrow is the basis of common interest 

Among the questions for consideration by tbe Inventors' on which inventors and paten tees can come together, calli l l g 
Congress, the fol lowing may be entitled to some degree of to mind at the same time the circumstance that tbe trou hles 
prominence ; of inventors arise quite as often from the opposition of other 

I. Tbe reformation and equi table establ isbment of our inventors as from that of tbe public at large. 
patent sy stem. As citizens it is  easy for A, B, and C to unite in all hearti·  

(1 )  The classi fication of  patents in conformity with a ness in agreeing that tbe public good demands the fullest 
stringent rule of discrimin ating charges, scaled according encouragement of invention. As inventors representing the 
to relative importance and periods of continuance. tbree tenses of the verb " to invent "-past, present, and 

(2) Adj usting and limiting the reven ues to the legitimate future-it is as easy for them to find themselves in an atti-
expenditures of t h e  Patent  Office. tude of mutual hostility. A's in venti on is finished, patented, 

The present accumulation of revenue on the operations of introduced, and is tbe basis of a profitable industry. What 
the i nven tive genius of citizens is abn ormal to our doctr ines A specially wants of tbe patent laws is that they should pro
and system of government, and oppressive to the indigent teet bis monopoly, make its duration as long as possible, 
inventor. and not encourage overmucb the efforts of B and 0 to su p-

(3) A competitive system of premiums for indicated or plant him_ B 's invention is before the Patent Office for 
prescribed inventions of n ational importance, and also the recognition. He has a horror of grasping monopolies. He 
bestowal of moderate " bounties " on deser v ing indigent feel s it a moral duty to protect the public from the extor
inventors. tions of A. He would, therefore, bave A's patent construed 

II. The expediency of petiti oning the Federal Congress to most rigorously , and tbe utmost latitude allowed to his own 
convert the Paten t  Office into an executive department of claims. If A or any other inventor bas forestalled him in 
the national govern ment. any particular he regards it as somehow a personal wrong, 

The vast arena for the emulation an d  development of the and is apt to blame the patent la.ws for discouraging i n ven- .  
inventive genius of our citizens would find a more expanded tion or accuse the patent examiner o f  working in tbe interest 
scope under an independent autonomy. of some " bloated monopolist. " C is an inventor in the 

III. The question may be thus summarily con sid ered as future tense. He wants to accom plish a certain end, and is 
to the exped iency of inviting the nationalities of the 'fJorld to provoked to find that A an d B and possibly others have 
participate in an Inventors' Congres8, at Paris, London. or patented the very devices b e  wants to use. The interests 
Washington , to deliberate on the adoption of a plan for which he has in common w ith them are apt to be oversh a
co operation in the administration of the great interests do wed by those interests which conflict, certainly if he is at 
involved i n  the field of invention . all i nclined to be selfisb. 

In t lie trite adage that " necessity is the mother of inven
tion," there is, doubtless, some truth, but. it is  capital and 
not necessity that profits by invention abroad , and very often 
at home ! 

The above noted interests in volve a policy of national con
cern, inviting prompt consideration. About 243, 000 in ven
tions have authentic record, and bave been already illus
trated ill the vast sphere of our national industries, impart
ing vigorous action evolved by in ventive genius. 

In times past, when novel inventions were few, the inertia 
of popular habit and popular prejudice was the chief hin
derance to the immediate success of new inventions. No w, 
improvement, progres�, or whatever it may be called, is the 
rage ; n ovelty is grasped at and fought over, and too often 
the i n ven tor's worst opponents are those of the household o f  
in vention-his brother craftsmen. 

It may be that a union of inventors would bring peace by 
arbitration ; but we are inclined to think that snch a union 
would have to be the product of m uch figbting. 

The special ends which Mr. Ruggles would have the pro
posed conven tion work for do not, as a whole, impress us as 
altogether feasihle or desirable. If tbe charges for l etters 
patent w ere to be graded, as he proposes, accordin g  to the 
importance of tbe devices covered, there wonld at once arise 

37 
basis of tbe American system ; but we see little reason to 
anticipate such progress on the part of foreign governments 
for many long years. 

------_ .. _«�.t+, ...... _-----

Rye Roots in Ice. 
To the Editor of the Scientijic American : 

I send you a vegetable growth that I think possesses some 
botan ical interest as an illustration of the anomalous con
ditions u nder which certain forms of vegetation can germi
n ate and grow. These are the facts : Two years since Mr, John 
Gruel, a prominent confectioner of this place, called my at
tention to the fact that rye grains germinated and threw out 
long rootlets embedded in ice in his iceh ouse. At the time 
I saw a number of tbe grains with rootlets attached that were 
reported as growing in the solid ice. I did not doubt his 
word, but as I did n ot see the grains in 8itu I passed it by_ 
Last year he did not use rye straw as a lini n g  to his  icebouse, 
hence there was not a recurrence o f  the anomaly. Last w i n ter 
he again used rye straw to line his house, an d  last night he 
notified me that on removing ice he found a n u m her of the 
sprouted grains. He told me I should be presen t to-day w ben 
he removed the ice. I was, and was witness of the foll ow
ing details : O n  removing a tbick bed of  ice from the wall, 
between which and the ice there was a packing of rye s t raw, 
I found a large number of the grains with their rooth,ts pene
trating the solid, clear ice in various directions. The one I 
inclose I detacbed from a large lump of ice, the rootlets twin
ing through the detached ice. Tbe grain was contained i n  
a n  ellipsoidal cavity o f  three-eighths inch major axis sunk i n  
the smooth face o f  the ice resting against the wall. The 
plu mule (I take it to be) ascended along a slight cavity, a 
prolongation of tbe receptacle of the grain .  From the 
grain the rootlets spread out through the transparen t ice, 
their track being plainly visible throngh the ice. Though 
following devious tracks, what was strange to me, the root
lets were dra w n  from the ice by a slight pull on the grain, 
as if they were not rigidly embedded in the ice. 

At the same time I saw a nu mber of  similar instances, 
some wi th a greater n umber of rootlets  and longer, but they 
were injured in extraction . 

D. J. BENNER. 
Gettysburg, Pa. , June 16, 1881. 

Ants as Fruit Gr()W'ers' Frie n d s .  
Many o f  the leading orchard proprietors in Northern Italy 

and Southern Germany are cultivators of the common black 
ant, wbich in sect they hold in high esteem as the fruit grow
er's best friend. They establish ant h ills in their orchards, 
and leave the pol ice service of their fruit trees entirely to the 
tiny colonists, wbich pass all their time in  climbing lip the 
stems of the fruit trees, cleansing tbeir boughs and leaves of 
malefactors, mature as well as e mbryotic, and descending 
laden with spoils to tbe ground, when they com fortably con · 
sume or prudently store away their booty. They never 
meddle witb sound fruit, but only invade such apples. pears, 
and plums as have already been penetrated hy the canker, 
which they remorselessly pursue to its fastnesses witbin the 
very heart of tbe fruit . Nowhere are apple an d peal' trees 
so free from blight and destructive insects as in the immedi
ate neighborhood of a large ant hill five or six years old. 
The favorite food of ants would appear to be the larvre and 
pupre of those creatures which spend the whole of their brief 
existence in devouring the tender shoots and juvenile leaves 
of fruit trees. -Prairie Farmer. 

IV. The question is also presented as to the expedien cy 
of establishing a 810ck exchange for patented inventions at 
:New York, as early as September ensuing.  with brancbes 
at the great commercial centers at home and abroad, thus 
giving sol vency to the productions of inventive genius 
among the world's i n dustri es. 

V. It is respectfully suggested tbat inventors favoring 
these views organize in each State at t h.e earl iest practicable  
moment, and select delegates to an inventors' Congres8, to 
meet on the 1 5t h  day of November, 1881, on the ratio of two 
at large aad one for each jive hundred inventor8 for each State 
represe II ted. 

the impossible task of deciding the  relative m erits of inven- • « • • .. 

tions. Tbe natural tendency of inventors is to exaggerate Harrison's Moon Pict u re". 
the value of tbeir invention s ; the tendency of the officlals of We have examined with great pleasure the lithographic 

It is also suggested that the SCIENTIFIC AMERICAN-the 
publishers con senting-be made the organ for communica
tion for the development of this subject: 

DANIEL RUGGLES. 
Fredericksburg, Va. , June 25, 1881. 

the Patent Office is the reverse ; and it often happens that I copy in color of Mr. Henry Harrison ' s  pain ting of the cres
both fai l  to appreciate tbe real significance of particular in· cent moon, j u st publisbed. It  represent s  the moon the tbird 
venti ons, the working value of  w hich may not become fully day from new, with the terminator at 1V[essier. In tbe earth 
apparent u ntil years after the patent is granted. On the shine on the shadowed surface several of the more prominent 
otber band, inventions which seem to be, and really are, of features of the moon are visible. The picture, 24 inches 
signal value wben made, may be supplanted by better de- square, sbo w s  the moon 18  inches in diameter ; the back 
vices almost immediately, and so lapse into insigniJcance. grou n d  is dark blue, the color of the field in the telescope 
Only omniscience and infinite impartiality in the Paten t  an hour after sunset. The accuracy of the work is attested 
Office could keep the proposed discrimination from being by our best astronomers and stu d ents of the m oon, and its 
an instrument of injustice to inventors and the source of value to students and institutions of learn ing is unquestion · 

Comments on LeUe r ot· llIr. Daniel Ruggles. I immediate dissatisfact ion to all. The suggested system of able. The entire surface of the moon will be s imilarly rep-
For nearly forty years the SCIENTIFIC AMERICAN has been premiums and bounties to indigent inventors would be as resented in a series of  six pictures, showing the moon at three 

an earnest advocate of inventors and i n ventors' rights. On impossible to carry out fairly, as it would be certain to open da.ys old, at five days old, at seven days old or first quarter. 
every proper occasion it has set forth tbe j u st cl aims of i n- the door to corrupt ion and scandal . Besides, the same de- at last quarter, sunset at Copernicus ; and the last three days 
ventors to popular appreciation, public honor, and that termined effort which w ould secure to tbe deserving invent· of the old moon, sunset at Aristarchus. Each plate is accom· 
pecuniary reward which is secured by the legal recognition or financial assistance from a government office, would be panied with an outliHe drawing and a descriptive pamphlet. 
of their property rights under letters patent.. If, therefore mucb more likely to obtain the needed help at the bands of The price is $3 a plate ; to be had of Henry Harrison, New 
i1; fails  to sympathize with the 'movement which Mr. Rug- clear-sighted or speculative individuals. With our abun- York. 
gles proposes, i ts readers will understand that it is not for dance of capital seeking opportunity for investment a pro· . . . � . 
any lack of desire to advance in the fulle8t degree the law- mising invention need not suffer for lack of means for its 
ful interests of the pioneers of material progress_ development_ 

With all respect to our correspondent's judgme�t. we are The proposition touching the establishment of a stock 
comppl led to take issue witb the very first proposition be exchange for patented inventions is, in its present form, 
lay s dow n ,  inasm uch as it implies that the interests of in- simply incomprebensible. The developmen t  of properties 
ventol'S have not bitherto enjoyed the " protection and is in no way furthered by stock exchange operations, nor is 
fostering care of the nation . "  their solvency ; and w e  fail utterly to see bow inventors 

The Patent Office has not always been admimstered as could be benefited by the institution suggested-barring, of 
wisely as might be desired ; our present legislation has been course, those of tbe Keely and Gamgee sort. 
more 01' less defective from the first ; our courts have not The propriety of adjusting the revenues of the Patent 
always been free from prej udice and error in adjUdicating Office , 0 its legitimate e xpenditures has been repeatedly 
patent cases ; nevertheless, our patent  interests are and urged by tbe SCIENTIFIC AMERICAN. On this point our 
always have been under tbe fostering care and protection of agreement with Mr. Ruggles is complete. 
the n ation to a degree not attained or even aimed at in any We should be glad t o  see an international conventlOn look
otber country. There is room for improvement, as there is mg to a umfication of the patent laws of all nations on the 

F resh Water S ponges. 
Mr. Potts. of the Philadelphia Academy of Natural Sci· 

ences, states that tbe order SpongidiE bas many more represent
at,ives in our fresh waters than bas generally been supposed. 
He recently described before the academy three species of 
Spongilla, wbich he detected in a small stream near Phila· 
delphia. Since then he bas found the Spongilla fragilis of 
Leidy plentifully m the Schuylkill belo w the dam, and a 
lacustrine form above the dam, and has obtamed a very 
slender green species, which appears creepmg along stems 
of Sphagnum, etc. , in a swamp n ear Absecum, New Jersey , 
a beautiful species from the Adirondack lakes, another 
lacustrine form from the lake near the Catskill Mountain 
House, and four species from an old cellar at LehIgh Gap, 
Pennsylvama. 
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Burroughs Price Brunner. LIGHTING GAS BY ELECTRICITY. i has been turned off, the circuit to the second magnet i s  
Undoubtedly the  quickest, �afest, and cleanest method of  ! broken, so tbat the  further rotation of  the cock is arrested. 

lighting gas is by means of electricity ; but be fore the inven - i The upper magnet operates an armature lever carrying a 
tion of the electric lighter shown in the engraving, attempts i pawl, which acts upon a mutilated ratchet wheel on the plug 
to make a lighter which could be used to  light either a single \ of 1he cock, and rotates the plug until a blank space in the 
light or a large number of burncrs did not prove altogether sat- I wheel is reached, when the plug will not be turned further 
isfactory. Two electro-magnets are connected wi th a cock and by the vibration of the armature ; but each movement of the 
with ratchet wheels and circuit springs, arranged in such a latter breaks the circuit at a point opposite the slit in the 

Mr_ Burroughs Price Brunner, who died in San Francisco, 
Jnne 4, at the age of 52, was an engineer and inventor of 
some note. When but a youth he invented a l inseed oil 
press which is sti ll in use and suhstantially unimproved. 
Before the war he was for twelve years superintendent and 
engineer of the Charleston, S. C. , Gas Works. Losing his 
property in the South he made his home in San Francisco 
in 1864. He constructed the gas works in King street in 
that city ; planned and constructed the Pacific Rolling Mills  
-an institution which now gives employment to from 400 to 
500 men-and invented a great deal of the machinery used 
in it, notably that employed in utilizing old steel rails. He 
also planned and built the Pacific Oil and Lead Works, and 
the construction of the Virginia City and Truckee Railroad 
as a steam road was largely due to his influence. At the 
time of his death he was superin tendent of the Gas Works, 
Rolling Mills, and Pacific Oil  and Lead Works. 

IMPROVED HOISTING APPARATUS. 

We give an engraving of an improved apparatus for lift
ing variable loads which is both safe and portable. The 
invention consists in a block provided w i th differential gear
ing of novel construction, provided with a safety -stop device 
and automatic brake acting by the weight of the load. 

In the engraving Fig. 1 is a side elevation of the appara
tus ; Fig. 2 is a central vertical section ; Fig. 3 is a vertical 
section showing the brake mechanism, and Fig. 4 is a detail 
v iew of the chain wheel. 

A is the main shaft of the mechanism ,  having at its ends 
chain w heels, a a', on which are endless hand chains, b b. 
'I'he wheel, a, is loose on the shaft, and has on its hub a 
pllllOn ,  c. The wheel, ' a ' ,  which is fast on the shaft, is 
formed with a rim flange and internal gear. d is a second
ary shaft carrying fast pinions, e e ' ,  that mesh with pinions, 
c, and wheel , a', respectively. The shafts, A d, are jour
naled in cheek plates, j' j', which at the upper end are con
nected by a yoke or bar, g, that is fitted with a hook, h, for 
suspension of the apparatus. At the lower end, the cheek 
plates, j', are COl l n ected by a bar, p, on which is bung an eye
piece or ring, i. On the shaft, A, between the plates, f, a 
chain w heel, k, is keyed, on opposite shles of which there 
are two wheels, loose on the shaft, having their hubs 
extended through the plates, j'. On the shaft, d, is loosely 
hung a bent guide piece, t, that laps over the chain 

RHODES' ELECTRIC APPARATUS FOR LIGHTING AND 

EXTINGUISHING GAS. 

wheel and prevents the chain from rising. The hoisting way that one circuit and magnet turn the cock around until 
chain, m ,  passes around the w heel, k, and its end hal'ing the it is open, and the spark is produced at the same time to 
hook, k', may be attached to the load, or when douhle power light the gas. The ratchet wlJeel has blank spaces, so that 
is required the chain carries the block, n, and has its end con- after the gas is fully on the cock cannot be turned any farther 
nected to the ring, i. The brake wheels, l, ha,'� their faces , by that electric circuit, no matter how many times the spark
next to wheel, k, formed with ratchet teeth, and the wheel, k, i producing lever is operated. The second line-wire and mag
is provided w ith foUl' s ;n'i ng pawl,�, 0, two on each side, con- I net are employed for turning off the gas, and in so doing 
sisting of straight pin� �et in mortises. with spiral springs the oth", ratchet wheel is brought to the  position where the 
behind them, so that they are projected and engage the ratch- � first pawl can act upon it, when the same is moved by the first 
ets. The rims of the wheels, " are formed with V-gr0oves. I magnet in tnrning on the gas and l ighting it. When the gas 

There are two curved toggle bars, q q (Fig. 
3), hung on the lower crossbar, p, beneath 
each w heel, t, and extending around them at 
opposite sides. The upper ends of each pail' 
of bars are connected by a right-and-left-hand 
screw rod, 8, to allow of their adjustment, 
and the bars carry brake blocks entering the 
grooves of ths disk , I. The brake blocks are 
in two portions-the outer portions, r, that 
are attached to bars, q, by bolts passing 
throngh slots, as shown in Fig. 2, and the 
loose V-shaped portifllls, r', placed between 
the portions, r, and brake wheels, l. The ad
j ustments of these parts may he made so that 
the brake blocks shall give exactly the press
ure required to hold the load suspended from 
the shaft, A. 

The load is raised or lowered by operation 
of either hand chain, according to the power 
required. Thc chain on the wheel, a', gives 
the greater speed, and with heavy loads may 
be first used to tighten the hoisting chain and 
the other hand chain then used. As the chain 
wheel, k, turns in raising the load, its pawls 
engage the ratchets of wheels, t. The load 
on shaft, A, is sustained by brake wheels, t, 
resting on hlocks, 1" , which, in turn , are sup
ported by bar, p, Sf) that the brake is continu
ously applied and the chain wheels arrested 
by the ratchet devices the moment the hand 
chains are left free. In lowering the load the 
hand chains are to be run backward, and the 
chain wheel , k, will then give revolution to 
the wheels, I. Tbe load will thus be at all 
times under the control of the operator. 

It will be seen that with this apparatus foUl' 
rates of speed are attainable. The apparatus 
is also safe and portable,  and can be made of 
comparatively small size and used for heavy 
loads. The brake wheels have sufficient hold
ing power, though made of small size, for the 
re'lson that the whole load resting on the 
axle is taken by the brake blocks at opposite 
sides of the wheels. The resistance can be 
varied by shifting the blocks to change the 
angle of resistance. This invention was re
cently patented by Mr. George Speidel, 933 
Buttonwood street, Reading, Pa. 

b 

SPEIDEL'S HOISTING APPARATUS. 

burner, and the spark of the extra current which passes at 
this point ignites the gas. 

The vibration of the armature of the lower magnet closes 
the cock by a similar operation, and puts the ratchet wheel 
by which the cock is  opened into position to be engaged by 
the pawl carried by the armature lever of the upper magnet. 
With this construction all that is necessary to be done IS to 
gently press the button belonging to the particular burner to 
be lit ,  when the gas w i ll be turned on and ignited instan tly ; 
by press ing another button the gas is extingnished. 

The action of the device can be made entirely automatic, 
so that the opening of a door or window will turn on the 
Jight. Used in this way it forms an effective safeguard 
against the attacks of burglars. 

In the sickroom or nur sery, or wherever it is desirable to 
have a light occasionally through the night,  this inven tion is 
very desirable ; and i t  must be admitted that the device 
does away with great risks from fire, s i nce no matches, tapers, 
or lighters are required. 

For particulars, address the inventor, Mr. T. H. Rhodes, 
638 Monroe street, Brooklyn, N. Y. 

BehavIor o f  Metals In Soli d i fy i ng. 
For ;<OI1lC years it has heen well known that water is  not

as was formerly supposed-the only substance that expands 
in solidifying. The recent investigations of Nies and Win
kelmann go to show that i t  is  rather the rule than the excep
tion for metals to expand in EOlidifyi ng. 

The fundamental experiment was putt i ng the solid metal 
into the fused metal. In some cases the difference of den
sity could be measnred. They found then that  tin in solidi 
fying is i ncreased in volume 0 '7 per cent ; zinc is increased 
0 2  pel' cent ; wlJile solid bismuth is as much as 3 per cen t 
less dense than the fused metal. The fact of expansion in 
sol id ifying was also demonstrated for ant imony, iron, and 
copper. With lead and cadmium the results w ere indeci
sive ; the former presented difficulties in  the probably very 
sma ll diffc]'(' llce of density as a solid and as a liquid,  its 
small heat conductivity and heat of fusion ; the latter in the 
fact that in fusion i t  passeb first into a viscous state. Thus, 
of tlie eight metals examined, six showed di stinct expansion 
in solidifying, and  the s a m e  lllay 0(,(,111' i n  the two otbers. 

---.-.-..----
Cu t t ' ng a Railroad along a C l i ft'. 

The passengers on the Hudson River steamers have lately 
been entertained by the sight of gangs of workmen swarming 

along the face of a bold cliff jutting into the 
river near Cornwall. many of them sm pended 
by ropes. A Bun reporter says : 

The cliff was crowded with men, who, 
clinging like l izards to the face of the rock, 
were working seventy-five feet above the sur
face of the water ; and here and the�'e were 
laborers hanging (for the foothold they had 
obtained was hardly worthy of the name) by 
ropes fastened many feet above their heads, 
and circling their waists. All the passengers 
gazed with amazement at the singnlar specta
cle ; and when one of the men, tUl'1ling toward 
the steamboat, waved his hand, cheered, and, 
falling off, swung for a moment, and then, 
getting his feet to their former place on the 
rock, renewed his work at cutting into its 
face, the spectators from the river 8ent back 
an answering cheer, as the boat swept aronnd 
the point that hid the workmen from their 
sight, and left them discussing wbat they had 
j Ubt seen . 

Greatly interested by the sight the reporter 
left the boat at N ewhurg and returned to 
Cornwall to inqu ire about the mid-air work
ers. He found that they were employed by 
the Ontario and Western Railroad Company, 
constructing the new North River Railroad_ 
It is under contract to be completed by June 
1, 1882, and is to run from Jersey City to 
Cornwall, and thence west to Middletown.  
The country through which it  passes i s  so  
rocky and mountainous that  much of the 
work has to be done by blasting, and this is 
especially the case between West Point  and 
Cornwall. At West Point a tunnel 150 feet 
deep and 500 feet long bas been cut Ihrough 
Target Hill, and many other bores, nearly as 
extensive, have been made. But the point 
already mentioned, near Corn wall, presented , 
perhaps, the greatest difficulties to the engi
neers and contractors. About eighty men are 
employed there, and they were selected on 
account of their activity and freedom from 
nervousness. 

" They are not active enough , however, " 
one of the surveyors said to the reporter, " to 
retain their foothold in every place. and at 
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certain spots it is necessary for them to work bound, as it I other birds introduced in these two panels, which have been structure is made of adobe, stone, and the debl-is of a former 
were, to the rock, for a drop of seventy-five feet into the cleverly selected, make a strong contrast, and strengthen the civilization_" In conversation to-day, as on former ocea
river below, or pos>ibly upon some of the straggling stones effect Nothing more appropriate could well be conceived sions, Captain Eavans expressed a decided opinion that the 
that rise above the surface of the water at the base of tlle than the funny puffy little penguin looking up at the giant Aztec civilization bas been greatly over-estimated. He be
cliff, would undoubtedly serve to reduce our staff of work- flamingo; or the modest robin, a bird of home affections, lieves that many monuments attributed to them, for instance 
men. Had they been sailors they might, perhaps, have looking at these strange looking foreigners. the "Calendar Stone," belong to the Toltecs, or even a more 
managed better so far as clinging to the rock is concerned, "Bird lovers, no less than lovers of art, must be grateful. ancient race. 
but they could not have done the work." : to Mr. Marks for these his last and most charming efforts in At Teotihuacan some Rkulls were taken from the sepul-

The workmen are, for the most part, Italians, although a ! decoration." chers, and it was found that they corresponded with those 
few of other nationalities are employed. Italians, however, . _._-----_.. .. f.. .. discovered in the Indian mounds of the United States, not 
are best adapted to the peculiar work, not only because they Antiquarian Research In Mexico. only in size, but in the peculiar tlattening of the occipital 
are lithe, light, and active, but on account of their ability to i The World's intelligent correspondent at the City of Mex· region. Captain Eavans mentioned that the pottery, espe
stand the fierce heat that beats down on the exposed face of i ico says, in a recent letter, that the American explorel', Cap- cially the circular dishes, in these .Mexican ruins were almost 
the rock. ! tain Eavans, had jui't returned from San Juan Teotihuacan, identical with those fonnd in Arkansas, and he entertains 

.. , • , .. and had brought some Toltec relics and other antiqne ob- . the idea ·that the great Toltec Empire was overrun by Indians 
Population and TeDlperature. jects, which he believes belong to an earlier civilization. I from the north as well as by the Aztecs and by tribes from 

These antiquities are, according to an agreement made with I Central America. He remarked various indications that A census bulletin shows the distribution of population in 
the United 8tates in accordance with temperature. Arrang-; tbe Mexican Gov
ing it in groups by 5 degrees of mean annual temperat.ure, cmment, to be 

it is found that no less than 98 per cent of the total popu- phtced in the Na

latioll live between lines marked by 40 and 70 degrees tional Museum, in 

Fah. The cotton region is above 55 degrees, sugar and rice this city. Afte�' a 

above 70 degrees, and tobacco between 50 deoTees and 60 thorough examma
degrees. The prairie region of the Mississip;i valley lies tion of the pyramids 

almost entirely below 55 degrees, while the great wheat I of "The Sun" and 
region of :Minnesota and Dakota is mainly below 40 degrees! 

"The Moon," Cap
of mean annual temperature. The highest maximum : tain Eavans com
temperature is in southwestern Arizona and southeast- I menced excavating 
ern California. Of the entire population, 89 per cent : on 

.
the s�te of the 

are fouud in the classes which have a maximum tempera-! a
_
nclent CIty of T�o

ture between 95 degrees and 105 degrees. In considering· tIhuflcan. The rUI
.
ns 

minimum temperature, it is seen that 95 per cent of the I 
of that place COnSIst 

inhabitants of the United States live between the lines of. of heaps of stones 
35 degrees below zero and 10 degrees above for extreme' and debris placed on 
cold. 

' some 20,000 little 

From this it is evident how population tends to increase 
in regions rather north of medium temperature; or, more 
correctly speaking, between isotherms of low d!:'gree. 

... �. 

m 0 u n d s, w h i c h 
formed the bases of 
the dwelling houses. 
That tbis city was 
destroyed by fire is 

PANEL DECORATIONS FOR EATON HALL. clearly demonstrat-
The Duke of Westminster has recently made extensive. ed by the heaps of 

addit.ions to what was already an immense mansion, known I charcoal and ashes 
as Eaton Hall. In tbe 

' 

decorations for these new 
apartments great expense 
has been incurred to pro
duce novel effects, and the 
designs for some of the 
rooms possess rare nov
elty. A small drawing 
room has been ornamented 
with twelve painted panels 
by Mr. H. S. Marks, R.A., 
who took for his models 
rare and curious birds 
from the Zoological Gar
dens of London. Our en
graving represents a speci
men of thtl panels pro
duced by the artist. The 
Art jlfagazine, from which 
we take our illustration, 
says of lhe artist and his 
subjects: 

" The birds which Mr_ 
Marks loves to give us are 
tbose which serve best to 
illustrate his peculiar hu
mor. They are all funny 
birds with strange charac
teristics, fond of quaint 
attiLudes, and gi ven to odd 
ways. 

PANEL DECORATIONS FOR EATON HALL. 

communication had exist
ed between these races_ 
Among other things he 
said: "This can be proved 
by Implements of obsidian 
being discovered in the 
mounds of the United 
States, and as tbat suh-
btance does not exist in 
those northern regions tlw 
probabilities are that it 
carne from Mexico." 

. I.'. 
A Census of the Rocks. 

The Census Bureau hlls 
undertaken an interesting 
and valuable work in col-
lecting information relat
ing to quarries of building 
stone and tbe like in all 
parts of the country. The 
inquiries cover not only 
tbe location and extent of 
building, roofing, flagging. 
ornamental, and other 
stones and rocks, but the 
amount of capital em
ployed, the annual out
put, methods of quarry
ing and llressing the stone, 
the number of hands em
ployed and wnges paid, 
methods of transportatIOn 
and their cost, th� number 
of structures of all sorts 
made of each sort of stone, 
and so on. 

The aim has also been 
to secure duplicate sam
ples of four inch cubes of 

on the rough rock from each quarry, for physical and chemi· 
The walls cal examination. This part of the work is being done 

of one building ex- jointly by the CCIlSlIS Office and the National Museum, 
cavated and traced and is in charge of 01'. Geo. 'IV. Hawes. ., One of the o·bject� 
out were 140 by 120 of this investigation," said Dr. Hawes to a reporter, .. is to 
feet. The stucco on tind out what minerals each one of the building and Orll:;
the inside wall was mental stbnes contains, to ascertain how each will act under 
veryfine, of a bright 
red (which fades by 
exposureJand elabo
rate design_ A piece 
shown your corre
spondent was of a 
beautiful crimson 
and white color, in
terspersed with mi
ca or powdered 
quartz, which must 
ha ve made an apart
ment "light up" 
beautifully. 

You may recol
lect that when Mr. 

different 'conditions as to temperature, etc., to discover the 
strength of each-in a word, to know all about our rock re
sources. Here are a half dozen different kinds find colors of 
granite, all un I ike in structure and yet all called gra!l i te. 
Quarrymen and stonecutters can tell nothing about. them 
except what you can see for yourself. Now here," �aid 
the Doctor, turning to a large block of coquina from Flori
da, .. is a stone which answers admirably for a bUIlding 
stone in Florida, but if you were to build a 1101l"e of it in 
New York it would soon tumble down_ On til(' other hand, 
those granite blocks whieh are app'lfcntly indeslrllctihleand 
which are so valuable a building stone in New York, would 
soon deteriorate-rot. so to speak-in the Florida climatt'. 
Of course, in a scientific investigation like thb we naturally 
solve some important economic que,tions and make some 
discoveries which will be of vcry great practical interl'st and 
value. For example, we know that Porth1nd sandstone 
when quarried and set on edge, as it IS III 'the walls of so 

tihuac:ln about a many buildings in New York, will III a few years begin to 
year ago he reported ,scale off and give the building a ragged appearance. Aga\ll, 
the finding of slm- we received some Earnples of rock from the only quarry in 

"Tbere are no more 
comic birds than the 
crowned crane, the bird of 
all others Mr. Marks de
lights in painting. It is 
obvious from their man
ner that they possess in 
themselves the keenest 
sense of humor. Now 
upon one leg, the other 
tucked up close and out 
of sight, they rest quietl.l· 
and S(Jlemllly hrooding' over affairs of state; next, they com
mence an absurd and ridiculous dance, threading the giddy 
maze in and out, and round and round, as keen and excited as 
any bipeds indulging in intricate quadrilles. To the dance 
will succeed a stately and majestic walk; after which, appa
rently without any rhyme or rea�on, they will range them
sel ves against the fence and start off on a wild foot race. 

ta of pavement or Florida-a kind of sandstone. Well, after a thorough ex
stone worlt which he decided indICak(j three dIfferent amination and analysis of this stone we found that it eon
epochs of occupation or civilization. Captain Eavans dif· tained about sixteen per cent of phosphoric aCId. It IS con· 
fers materially from the French explorer. He said to me: sequently a great deal more valuable as a fertilizer than it is 
"Actual excavations and careful exaillination have fully as a building stone, but that fact had never before been dis
convinced me that these three strata, or the pavements, as covered." 

.. Compared with this extraorlllllary bird, the scarlet ibis, 
although a curious bird, has not.hing very remarkable about 
it except itg shape and color, the latter being of a glowing 
scarlet, which commends It to the artist for purposes of 
decoration. For the same reason he has selected the fla
mingoes which figure in the upper wood-cnt_ These splen
did creatures, which measure from five to six feet in height, 
are magnificent in color, ranging from a deep scarlet to 
"ariou8 tones of a blUI"h pink and falllt red. 

.. 'fhe skill of the artist has been further proved by the 

Mr. Charnay called the layers, which in one place are but In the workshop where the stones are being polisbed and 
two feet apart, and in others only separat!:'d by six inches of tested the correspond('nt was shown examples I)f the more 
earth and pebbles, are simply the foundations on which the familiar stones_ A piece of Quincy granite was ,een, under 
city was built. I found benealh these layers of stone seve- the microscope, to he fllll of pentagonal cells containing air 
ral sepulchers. Some of these tombs contained hllman and water. Under the action of heat the water is converted 
remains interred In a manner similar to those dIscovered in into steam and bursts the stone; hence the tendency of 
Indian mounds in the United States. In them were also Quincy granite to fly to pieces in a fire. 
vases in which food had doubtless been deposited for the In polishing the differellt faces of the sample cubes many 
dead. There were also implements, etc. made of obsidtan. " important discoveries have been made. Sandstones and 
Last week Captain Eavans examined the Pyramid of Cho· limestones, whIch have never been thought worthy or any 
lula. He differs from others who have described it, and better place than in the foundation or wall of some rough 
says: .. There is no natural hillock or elevation; the entire structure, have been smoothed and polished, and it 18 found 
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that the quarries from which they were taken con tain rna· I means of a file the ragged edge is removed ; often it may be then requested to lay the pellets out on a table ,  and Mr. 
terial adapted to the most elaborate and ele�ant structures. I cut with a pair of scissors ;  only a narrow rim then remains, Bishop wrote out successively on a sheet of paper every 
Dr. Hawes declares that from the samples already received : which is rounded as much as possible by turning in the name that had been folded up. Mr. Labouchere had watched 
he is convinced that no country in the world is better sup- I flame. In this way the end of the larger tube has been re- , every movement very keenly, but was entirely deceived. 
plied with stonp for both building and ornamental purposes duced to about the size of the smaller one. Both pieces are I M r. Bishop then showed that it was done by hold ing be
t han is the Uni ted Btatps ; and he thin ks that when all our I now heated at the same time in the flame, as has been pre- I tween his fingers a dummy pellet w hich h e  substitutp,d for 
n at ive resources become known, as they will afterthe census viously described, due precau tion being taken that the two each of the five in turn, so that five 5hould always appear 
work has been completed aud its results published , the Uni- ends were of equal diameter before they were heated to- I on the table, while real ly ont' of the real pellets was in his 
ted States w ill cease to import stone from foreign countries. gether. If one of the openings is  still too wide, its size is hand to be read. 

4 ' . ,  _ .. , • 1 .. reduced by heating it a l it tle stronger than the other, until it . 
Fish Plague� In the Gulf of Me xic o .  contracts sufficien tly. The two ends being then of equal I Illftuence of Minute Traces 01" I1npuritie01! on the 

The occurrence of areas of poi soned water in the Gulf of size, and having been uniformly softened, they are joined, i Properlle!ll 01" M"ta l O1! .  
Mexico, '�au,;jng the death of fish in vast nnmbers and t hreat· and treated as has already been mentioned . That alloys have often properties quite different from 
ening at times important industries, has been the occasion of When it is desired to join the pieces of tubing at right those of the compon en t  met als is a well known fact. But 
special inquiries by the Fish Commiss ion. As early as 1844 angles (T - shaped ), one of the tubes is closed at one end and the remarkable effect of some impurities-they cannot be 
MI'. Benjamin Curry, of Manatee, described the E:ffects of heated by means of a small sharp pointed fame, which is cal led alloys-on metals is not so familiar to most people. 
the plague. I t  appeared again in 18.i4, and in  a milder degree blown tangentially  against the tnbe. In this way a small, In a recent lecture by W. C. Roberts, before t.he Royal 
on several occasion ,.;  nntil 1878, w hen in several localities round piece of the wall of the glass tube becomes very hot, School o f }iines, in London ,  the following interesting i llus-
the marine fauna of  was completeLy destroyed. The and precaution is taken that the beated portion is as much trations w e re given : 
fatal areas are descrilH'd as strips of greenish discolored water, ci rcular as possible. As soon as the glass appears to be suf- I The presence of only one three-hundredth of one per cen t 
a m i le or more long:, and from fi fty to two hundred yards ficiently soft, one blows into the open end of the  tube, the of an timony in a ma ss of molten lead, the surface of which 
wide, strongly marked by the n umbers of  dead sponges and flame, however, being still kept directed at the heated ci rcle ; is exposed to the air, w ill cause it to be rapid ly ox idized, 
fishes floating in it. The sponges, which arc usually white this then is blown out with a sl ight. snap. The open end of while a similar mass of lead of equal surface, but free from 
when the animal dies, tnrn black in the poisoned water ; and the tube which is t o be joined is now placed in the flame, and the minute quantity of antimony, will be but slowly acted 
the gills of many of the fish are covered with  a froth or sl i l l l e. when both tubes have become sufficiently softened, they are upon ; and it  has been show n that seven o ne- thousandths of 

Tile latest plagne followed the terrible hurl'icane of brought together and joined , as has heen described. In the one per cent of copper i s detrimental to  the lead employed 
August, 1880, and ex tended from Tampa Bay to Shark Ri vel', same way a tn be may be joined to the side of the bulb.-M. in the manufacture of white lead . 
Bahia Honda passagp, and in patcl i es by Key West, the B., in JournlZt of Education. I The presence of one-twentieth of one per cent of lead or 
Marquesas, and East Key, the Tortugas group. 4 j . ,  .. certain other metal s in standard gold wi l l  render a bar an 

The following account  of the plague at Egmont Key is Str,.wberrles and Garden Tt'uck by the Barrel. inch th ick so b rittle that it may read i ly be broken by a 
given by the agent  of the Fish Commission there : The following method of growing strawberries i n  barrels slight rap with a hammer. Less than one half of one per 

" The  first dead fish we saw was on Sunday, October 17, is .l1ot n ovel , but it has been recently vouched for as :t prac· cent of iron in metallic copper will reduce the electrical con
as the tide came in. There were thousands of small fish .tical and profitable success. It would seem to offer many ductivity by about sixty per cent, w h i le a far smaller quan
floating on the water, most of them quite dead. I saw only advantages for people i n villages with little or no garden  tity will render it qn i te unfit for manufactnre into telegraph 
one kind the first day ;  they were small fish, four or fi,ve space. Bore fifty holes in a barrel with an inch auger, and cables, or for other elec trical purposes. 
inches long ; the Key West smackmen called them ' -trim. ' sink the bottom of the harrel an inch or two in the ground . Dr. Fleitmann has recen tly show n that nickel, which 
T hlfy were n ew to me. The next day other kinds Were dying Fill the barrel with rich loam to the level of the first row of breaks under the rolls,  may be made perfectly malleable by 
al l  along t he shore ;  the pompano was about the lIeKt to give holes ; then insert the straw berry plants, taking care that the the addition of a l i tt le over one-ten t h  of one per cen t of 
i n ,  and by the 25th of October nearly all kiuds of fish that roots are wel l secured. The row completed , fill  up the bar- magnesium. An ingot of  a certain variety of steel contain· 
inhabi t these waters were dy ing exc( 'pt  the ray family. I reI to the second row of holes, and �et out another row of ing no manganese will break into pieces �t the fi rst b low of 
don 't remember of ever seeing any stinger or whipper ray, plan ts, and so on till the ba rrel i s fnll. For watering and the hammer, whereas a similar i ngot containing eight one
or the devil fish, as we call the largest ones of the ray fam- fertilizing, set into the top of the barrel an old tin can with hundredths of one per cent of that metal will forge readily. 
ily. From the 25th of October to the 10th of  November was a perforated bottom, fil l ing the can with proper fertil izers. I Certain plates of Swedish puddled iron exhibited in the 
the worst time ; during that time the stench wa� Sf) bad that The barrel of plan ts can be kept inigated hy water enriched Paris Exhibition of 1878 we l:e found to have a far h igher 
it was impossible to go on the beach . I sent my family to by passage through the can ; or good results  can be obtained resistance to fracture by impact than certain other plates 
Manatee, and the assistant keeper and myself shut ourselYfls , by irrigating with soapy wash water without fertil izers. compared with them ; and yet analysis proved that the main 
up in our room' and kept burning tar, coffee, su lphur, rags, I Fifty well nourished plants will furnish a family with many difference between them lay in thl) fact that the good plates 
etc . . n igh t and day, in orde� to stand i t .  It was warm , damp, messes of berries, and three or four barrels covered with , contained only two one-hundredths of one per cent of rhos
and calm weatlipr. They continued to die for about six plants would be equal to a good aized strawberry bed. The ' phorus, whereaR the inferior plates contained one-ten th of 
weeks ; they kept get ti ng less eveI:Y day. I counted seventy plants should be set out in the fall , and might be covered , one per cent more . 

sharks within eighty yards . all small ; I never saw a shark for protection during the winl er. I Carbon, it is well known , g ives to i ron fusibil ity. and ren
over four feet long dead . The cowfish and eels were ahout A modification of this plan is strongly recommended by ders it  capable of being cast in moulds. The results of very 
the last to die. In regard to the  cause of their dyi ng, I have the Prai" ie Farmer, Appletons' Home Garden, and other many experiments appear to show that tbe presence of 
made up my m ind it w as caused hy the fresh water, as there authorities, for growing melons, cucumbers, tomatoes, ptc. , fifteen one-hundredths of one per cell t of carbon converts 
were immense quant ities of fresh water coming down the in places where regular gardening is not practicable. iron into steel , rendering it capable of bping slightly hard
bay , and the water here was nearly fresh on the surface. \Vhat is needed is a few barrels. Bore holes around the ened ; with more than one and a half per cent of carbon 
wh ile the wat er underneath was perfectly salt. Now.  i f  the I m iddle, and one hole large enough t o ad mit the nose of your the metal ceases to be mal leable, and it is  know n as cast 
fresh water cou ld have passed off into the Gulf w ith- I watering pot. Fill the barrels with �tones as high as the iron . 

out being disturbed by winds it would have n-aturally rows of holes, and fill in wi th good, rich ,  fine earth to the The i nfluence of carbon on the tensile �trength of steel is 
spread out th inner and thinner as it would have rolled on top, in wh ich plant cucumber" melons , squashes, tomatoes, very remarkable. Two samples under iden ticall v favorable 
towara the Gul f  Stream , and once it got there then thpre etc. One barrel w i l l be enough for e:\Ch kind. Be sure to conditions as to their amount of sulphur and phosphoruA , 

would have been no trouble . But on the 7t h of October we . have one large flat stone lean over the large hole where you but. containing fifteen one-hundredths and eighteen one hun
had a heavy gale from the sonth west, and it continued to

! will pour in water until it runs out of the holes you have dredths of one per cent of carbon , respect i vely, will differ 
blow from the south and west until the 11 th of October, and  a '  made, and which will prevent the earth from filling this by six tons per square inch in breaking st rain, or by an in 

very heavy sea runn ing at the m outh  of the hay, and it large hole up. Range the barrels around your yard and creaRe in the latter case of twenty-seven per cent . 
churned the fresh aad aalt water all up tog�thel , and the plant your seeds. Keep the barrels filled with water up to : Nickel can be made mal leable by the addition of three
stnng southerly w inds set this mixed water back and kept the holes, and you have all the requisites for rapid, healthy tenths of one per cent of phosphorus. l\1 .  Nyst , of the 
i t here for several C:ays. I noticed a few days betore the fish growth-a i r, heat , and moist u re. You can raise all the Brussels mint,  has lately found that the presence of fifteen 
com menced to die a pec ul iar smell on the water, something vegetables you will need in the greatest perfection, and they one-hundredths of one per cent of si l icon i n  standard gold 
l ike the smell of bilge water, and the color of the water was will last nnti ! late in the autumn, as they can easily be cov- i will so affect i t s  molecular grou pings as to renrler it possible 
a d irty green, m i xed with small sediment. I notioed the fish ered on frosty nights. Cucumbers and tomatoes may hang ' for a thin strip to bend by its own weight ,  as zinc would, in 
w h ile they were dying, when they first camc� in shQal wa ter ; over the barrels, cutting them off when they reach the bot- the flame of a candle. 
they would act crazy, dart around in every direct ion , but in tom. Melons may be tied to the wall fence. The st ones -__ --"H • .-..' �  .. _-----

a short t ime they would give up and float ashore. On ex have an important service in holding up the earth, and i n Pi ll Manufacture. 

amin i ng them I found their gil ls all gl u ed together w ith a absorbing tbe heat during the day, which they give out at The pins used in this country are made by fourteen facto-
slimy substance and of a wh itish color, an i in a short t ime nigh t,  keeping the water at an even te1pperature. You will ries, chiefly located in New England. Their annual pro-

the gills wonld turn green,  and the fish bloat very l arge I IJe ttStonished at the result, if you have never tried it. i duetion for several years past has been about 7, ono, OOO pins. 
cannot make any corre(·t �tatemen t  as to the number t hat 4 • I I - This number has not va ried much for some years, the demand 
died, but t housands of barrels floated up on this island Intere01!tlng King T r i ck. remaining about the �ame. T w o years ago the competi tion 
There are no fish dying n ow ; all we catch are fat and nice. ' Some years ago great stress was laid upon the abili ty of among the nine princ ipal companies then ex isting for the 

• , • • .. certain  spiri tual mediums, so-called, to pass upon the arm manufacture of toilet pins l ed to sllch a cutting of prices 
Joining Together of Gla�s Tu bes. of another person an unbroken iron ring, the person's hands that the business became unprofi table, and the market wa� 

In order to fuse to!!;ether two pieces of glass of the same heing clasped all the time by the medium 's two h a nds.  Mr. flooded with goods. A year ago a combination w as formed 
diameter they must have the ends evenly cut off. They are I W. I. Bishop lately showed a gathering of scientific and of three wir: compan ies , and now all of the pins made by 
then both held in the flame and slowly tnrn ed, wi t hout I literary peopl(' in London how it is done. He bandaged the them are s lupped to New York, and handled by the head 
touching mch other, in orde r that both ends may become , eyes of Mr Sime, saying that it was for that gentleman the agency of that city. From their common warehouse they 
u n i f:>r :n l y  heated . Then they nrc taken out of the flame, and ' same as if the gas was tnrned out. He then eaused Mr. are sent to every part of the country. The importations of 
careful ly but truly placed together. The thickening wh ich S ime to place his h ands t ogether on his knees, brought his English pins are small , and the exportation of pins from the 
is formed at the point of j U llct iol l  is  removed in the follo w- own hands from each shoulder of Mr.  Sime to his hands,  United States is confined to Cuba, South America, and 
ing manner : The end of the tube which has been joined is  placed one of h i s  hands on Sime's two, and said : " Yon feel parts of Canada. England supplies almost the whole world 
e ither mel ted together or closed with n cork ; then the th ick now that both of my hands are touch ing yOUl's. " " Certain- outside of the United States, although the American pins 
ening is h eated in the flame,  wQile at the same time it is very Iy, " said Mr. Sime, " I feel both of your hands. " Bishop are not inferior in qual i ty. The raw material-the brass 
evenly rotated ; after softening it is sligh tly blown out ; had one hand perfectly free, and slipping it through an i ron and iron wire from which all American pin s are made-is 
then again heated . and so somewhat co m pressed ; then blown ri ng placed the free hand back. The ring was thus held on from the w ire mills of this country, and much of the ma
out again . This operat ion is repeated until the thickening their joint arms, MI'. Sime having no idea that Mr. Bishop's chinery is of American invent ion an d  paten t.-North Amerhas completely dimppeared. It is particularly essential that right band had left his for an Instant. He said the illusion ican �l:[anufacturer. 
during this operation o f  r('moving and blowing out, the was perfect. So much can be done with a remarkably ------4_.HI .... I ___ ----_ 
axes of l he  two tubes form a straight l ine. This requires shrewd Scotchman in the dark while every one else is smil- BEETLES AS A TEST OF WooL . -A French entomolo crist 
some skill and dexterity o f manipulation.  If one wants to ing at the simple process_ Mr. Bishop then got Henry asserts t hat the wool of d ifferent  countries cau be d i�tinjoin a narrow tube to .:lne which is wider, the latter is first Labouchere to write five names and roll them up in pellets, guished in market by the beetles w hich frequent the bales. closed at one end , and this end softened by careful rotat ng d la F08ter. After they had been written and placed by Mr. He has identified 47 s pec ies in Australian wool ; 52 in South in the flame ; then blowing into the open end, a bulb is formed Labouchere in an envelope, Mr. Bishop came upon the plat- African wool ; 30 in South American wool ; 16 in Spanish . 
at the heated end ; this is broken by strong blowing. By form and sat opposite him at a table. Mr. Labouchere was and 6 in Russian wool. 

' 
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LUBRICANTS. I 'fhe fish (whole) is steamed, macerated, and the jelly minutes in water when the film is to be removed from the 

In answer to a number of correspondents we puhlish the I pressed through fine  sieves for usc with the other con· glass. In all stages of the process where soaking in water i s  
follow ing : i stitnents. required, be careful to continue it  l ong enollgl } ,  as i f  any ad -

The desirable features of a good lubricant 01' unguent may
' 

Chard's preparation for heavy bearings consists of : hesion exists between the film an d  the glass, damage to the 
be briefly s tated t llll S :  It should , first of al i ,  reduce friction Petroleum (gravity 2.j O)  . . . . . . . . . . , . .  12 ounces. former will ensue on attempting to rem Jve it. 
to a minimum, should be perfectly neutral, and of uniform Caoutchouc . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 I was led to em ploy this method chiefly for the purpose of 
composi tion. It should not become gummy 01' otherwise Sulpliur . . . . . . . . . . . . . . . . .  2 " printing my negatives by the single tran sfer carbon proces�, 
altered hy exposure to the air, should stan d a high tempera- Plumbago . . . " . . , _ . ,  . . . . . _ . . . . . . _ . . .  4 Which I consider the best and most convenient (for an am a-
ture w ithout loss or decomposition, and a low tem perature Beeswax . . , . . . .  . . . • • . . . . . .  . . . . . . . . .  . .  4 teur especially) that ex i sts , but I find abo great advantage in 
without solidifying or deposit ing solid matt ers. The ques- Sal soda. . . . . .  . . . . . . . . . _ . . , . . . . . . . . . .  2 the small space o('cupied by the tissue negatives, and t h eir 
t ion of cost and ad(}ptability to t h e  reqn iremen ts of light or 1'1 ' . . .  1 40 portabil ity_ The tissue is very tough, and cannot ea<I' ly be IlS compOSitIOn IS stirred all( heated to 1 0 Fahr. for -
heavy bearings are also import�.nt  c . msiderat io ll s. abont half an h our. torn (unless a cut or tear has begun at tbe edges , in which 

The finest l ubricating oils i n  l he market-those used for l' f case great care is req uisite). The second coating of coll odion he ollowing are a few of th e compositions for luhricat-watcn,  clock , and s imilar delicatc mechanism-are chiefly . h 1 acts as a protection to the inclosed gelatine film, an d adds lllg' t at Ja ve been patented : 
prepared from sperm oil by diges t ing it in trays, with clean P 1 'd I '  . 1 1 substance to the tissue, while it pre vents the " cockling-up ' etro eum resl uum, al {al i ,  ammotlla, all( sa tpeter. 
lead shavings, for a week or more . Solid stearate of lead is G . which the sensitiveness of the gelatine to moi:;ture causes I' f raphite, oIl, caoutchouc. formed, and rem ains adhering to the metal,  while the oil it is attem pted to use the film as a t issue on its first rf'moval Asbestos and grease. becomes more fluid and less l iablt; to change or thicken on L ' , from the glass, without a second apI)lication of the collodion Igr;umvltre and spermaceti. Chil ling. Ivory dust and spermaceti. as directed. Of course the same treatmen t  may be app l ied 

Sperm oil is used for lubricating sew ing macbines and 1" " I to transparent positives, and might be useful for ot her pur-1tI an", petro eum. other light m�chinery. Some of the oils sold for this pur- Zinc and caoutchouc. poses.-Photographic New8. 
pose contain cotton seed oil and kerosen e,  and ot hers are 
com posed largely of mine ral, sperm, or signal oil-a heavy, 
purified dist illate of petroleum 

Good heavy l ubricating oil is made from heav:\, paraffine 
oil (a disti l late  of petroleum). Owing to " cracking " (de
composition of t he vapors of the b eavy distil late into lighter 
products), w hich takes place in the still, the crude oil con
tains a large per cent of light offensive oils, too thin for 
lubricating purposes. In MelTiI's process these are sepa
rated by blowing superheated stpam through the oils ,  heated 
just  short of its boil ing point  in t h e  still, the lig'hter oils 
being' driven off, a n eutral, nea:'ly odorless, heavy oil, grav
ity 29" B. to 26° B. , and boil ing at about 5750 Fahr. , remain
ing. When mixed with g00d lard oil it makes an excell e n t  

an d c!wap lubricant . 
Common heavy shop and engine oils are comm only varia

ble mixtures of heavy petroleum or paraffine oils, lard o i l ,  
w hale o r  fish , palm, a n d  sometimes ('otton seed and resin 
oils. There are nearly as many of these composite oils in 
the market as th ere are dealeI'll in such suppJies. The fol
lowing is one of  them. 

Petroleum . . . . . . .  . . .  _ . . . . . . . . . • . . . . 30 per cent. 
Paraffine oil (crude) . .  " . , • . . . . . . .  20 
Lard oiL . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  �O 
Palm oil. . _ . . . . . . . . . . . . . . . .  , . . . . . . . . . 9 
Cotton seed oil. . . . • . .  , . .  . • .  . . , . . . . . . . 20 

99 

Plastic bronze and caoutchouc. 
Tal l ow, palm oil , salts of  tartar, and boiling water. 
OJ, l i me,  graphite, castor oil. 
Shorts, soapstone, and castor oil . 
Petroleum residuum, s.alt, caustic pGtash, sal ammoniac, 

spirit of turpentine,  l inseed oil, and sulphur. 
Petrol eum residuum and flour. 
Petroleum residuum, lard, sul phur, and soapstone. 
Mixed heavy and light petroleum. 
Oil, wax, caoutchouc, rosin, and potash. 
Pet roleum residuum, sal soda, sulph ur, and kerosene. 
Glycerine, graphi te, asbestos, kaol in,  manganese, soap-

st one, sulphide of lead , carbon ate of lead, and cork. 
Saponified resin, wheat flour, petroleum, animal fat, and 

soda. 
Type metal and caoutchouc. 
Anthracite coal and tallow. 
Tin oxide and beeswax. 
Soapstone, magnesia , lime, and oil. 
Sulphu r  and petroleum. 
Vulcanized caoutchouc, petroleum, and tallow. 
Paraffine oil and m i lk of l ime. 
Asbestos and tallow.  
Spermaceti and India-rubber. 
Tall o w ,  petroleum, soda, and hair. 
Mercury, bismuth, and antimony. 
Petroleum, sal soda, lime, tallow, lard, salt, pine tar, tur-

• f . ,  • 
The Treatment of Sea Sic k n e ss. 

The Tribune has been making inquiries among prominent 
physicians touch ing the cause and cure of �ea sickn ess : 

. ,  W hat advice in n>gnrd to sea sickness would you give a 

patient going to sea ? "  was asked of Dr. A l o nzo Clark. 
" I  should tell him to take a wash basin in to hi s state

room, "  resp�m ded Dr_ Clark, cheerfully _ 

" Then there is no remedy ? " 

" One remetly, yes-to stay ashore. " Dr- Clark conti
nned : " ! th in k  people will be sea-sick unti !  the mil le l l n ium 
comes. The  disorder i s  in a way a puzzle t o  doctors. I t  is 
caused by a disordered action in the bra i n  and nervous sy s
tem, and the stomach feels it as a part supplied with nerves. 
There is no perceptible change in the nerve tissue, but a 
nerve disturbance, and probably all the brain is affect ed. It 
is unaecountable that the practice of going to sea c ures the 
disorder, although this may be owing to a circulatory accom
modation . I h ave never made use of the variou s remedies 
suggest cd. Sea-sickness is m odified by a low diet,  and i f  
health i s  much depressed the patient s houl d keep h is bed. 
.I<'ood should be taken as constan tly as possible, and tbe be:;t 
form is soup with toasted crackers. Any al coholic dril  k 
will  soothe some stomachs. The supposed benefit to be de
ri ved from sea-sickness amounts to very litt l e, except, per-
haps, in the case of large feeders. Of course, land sickness, 
caused by rid i ng backward and in rail way cars, is practi-
cally the same as s('U-sickness. An instance has been lately 

Solid or semi-solid unguents, such as mill and axle gre'lse, pentine, camphor, and alcoh ol . related of a woman cured by wearing a sheet of paper over 
etc. , are prepared from a variety of substances . The fol- Sulp hur, plumbago, m ica, tallow, and oil .  her chest, which illustrat es the power of fai th. " 
low ing are the compositions aud me thods of compou nding a Palm oi l ,  paraffine, tallow , alkali , and asbestos. Dr. George M. Beard said : , . A year ago there was no 
few of these : Tallow,  oil, paraffine, and lime water. disease of which so little was kn own and which was so in-

Frazer's axle grease is composed of partially saponified Flax seed oil ,  cotton seed oil ,  tal low,  and l ime  water. curable a 1 sea-sickness ; now there is PO disease of which so 
rosin oil-that is . a rosi n soap and rosin oil .  In its prepara- Petroleum , tallow, beeswax, soda, and glauber salt. much is know n and which is so perfec tly curable. It is a 
tl'on one half gallo l} of No 1 and two and one b alf gallons Animal oil, crotoll oil, spermaceti ,  tallow, soda, potash, , . , , - functional disease of the cen tral n ervous system, mainly o f  
of No. 4 rosin oil ,  are saponified with a solution of one-half glycerine, and ammonia. tbe brain ,  but sometimes also of t.he spinal cord , and comes 
pound of sal soda dissolved in three pints of water, and ten Sheets of paper or woven fabrics impregnated w ith graph - from purely mechanical and physical causes, lJeing the 
pou nds of sifted l ime. After standing for six hours or ite, steatite, paraffine, t? llow , size, and soluble gums. result of a series of mild con cussions. No more henefi t can 
more, th is  is drawn off frotn the sediment and thoroughly .. t • � .. be derived from it than from an attack of typhoi d  fe ver. 
mixed with one gal lon of No. 1,  th ree and one-half gallons Tissue Negatives Cro:m Gel atine Plates. Infancy and old age are least affected by it, and it Is most 
of No. 2, and four ami two-third gallons of No. 3 rosin oil. BY WIL,'1\ED B A II,EY. frequent and severe witb the nervous and sensitive. In 
This rosiu oi l is  obtained by the dest ructive distillation of The method of removing the films from collod ion pla tes I some cases t here is simply congestion of the brain.  Tbe 
common rosin ,  the products ranging from an extremely by means o f  a f'oat i n g of transfer collod ion, and subseque ll tly chief symptoms are headache, backache, nausea , vomit ing, 
l igb t to a heavy fluorescent o i l  or colophonic tar. either remounting them upon the glass in a reversed posi tion pain in the eyes, men tal depression ,  neu ralgi c  pains, sleep-

Pitt's car, m i ll ,  and axle grease is prepared as follows : to be utilized in processes requiring " reversed negatives," lessness, and nervous exhaustion. Dr. F. D. Lente, of 
Black oil  or petroleum residuum . . .  40 gal lons. or preserving them as " tissue " negati ves, in which form Fl orida, first suggested the \lse of hromide of potassIUm a� 
An i mal grease. . . . . . . . . . . . .  ' "  . . . . .  50 pounds . they m ay be pri nted from either side, will probably be a preventive of sea-sickness in voyages bet w ee n the North 
Ros i n ,  powdered . . . . . . .  , . . . . . . . .  60 pounds . familiar to most readers of the New8. I am not aware, how · and South, and it was u sed with good results. T h i s  had 
Soda lye . . . . . . . . . . . . . . . . . .  " . . . .  2M gallon s . ever, that any method has been made kno w n  for the applica- also been recommended by Dr. Barker, who carefully 
Salt, dissolved in a little water . . . . . . .  5 pounds. tion of the process to gelatiue plates, which present some· studied the subj ect. My ex perience h ad led to my develop-

All but the lye are mixed together and hl�ated to about what more difficulty, so a few particulars of thp t reatment ing this treatment for lon� voyages and su��esti ng bromide 

250' F'lhr. The lye is th�n gradually stirred in, and in which I have found successful may not be unacceptable. of s0llium in large doses instead of bromide of potassium. 
about twen ty-four hours the compound is ready for use_ The collodion is  prepared from one of the usual formulre The former is less irrita t i ng to the stomac h and contains 

Hendrieks' lubricant is prepared from wh' l le  or fish oil, for the p urpose, as fol lows : Ethel', 5 ounces ; alcohol , 0 '805, more bromine than the l atter, but when not p rocllJ'able 
wbite lead, and petroleum. The oil an d  wh ite lead are, in 10 ounces ; castor oil,  !4' ounce ; pyroxylin e , �4 ounce. bromide of potassium may be used. The patient shou ld 
auout equal quantities, stirred and gradually heated to be - The gelat ine  negative ( i n  a dry, and, of course, unvarnished t ake thirty, sixty, or ninety grain doses of brolilide of 
tw een 350' Fahr. and 400' Fahr. , then mixed w ith a suffi- condition) is flowed liberally with the collodion , l eveled, and sodi um three t i mes a day a few days before embark i ng and 
cient quantity of the petroleum to reduce the mixtu re to the allowed to dry. The film is tben cut thl'Ough to the glass at keep it up at sea un til the danger seems to be past . The 
propel' gravity. a short distan ce from t he edges, and the plate l eft to soak in result aimed at is a mild bromization of the ('cn t ral ncrvous 

Munger's prep:lI'ation con, d sts of : water for some twe n ty-four hours, after w hich it will be system, rendering it less susceptible to the disturban ces 
Petr( )leum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 gall on . found that the fi l m  may be l ifted by a corner, and easi ly de- caused by the movements of the ship. There i s a g'reat di f· 
Tallow . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  A C)unces. tached from the glass. It may then be reversed,  and laid fere nce in people about the effect, and tbe great point is to 
Palm oil . , . . . . . . . . . . . . . . . . . . . .  4 upon the glass undcr water in a similar manner to that know wher, to stop taking it, avoiding an excess, a nd not to  
Plumbago.  . . . . . •  . . . . . . . . . . . •  . . . . . . 6 adopt ed with carbon tissue, the su perfluous water being take too l i ttle. A few people have an id iosyn crasy aga i n st 
Soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. afterward gently pressed out, care being taken not to injure bromide, but there is l it t le  0[' no danger from its use if 

These are mixed and heated to 1flO' Fahr. for an hour or the gelati ne  sur face, which is somewhat tender at tbis st age. patients will carefully watch for the sleepiness and i ndis
more, cooled, and after twenty- four hours, well stirred The plate shoul d  then be allowed to dry (not too quickly, or position for exercise which are t h e  symptoms of mild  bromi

together. the film will hav.e a �en de'n cy :o �eel off the glass). If onl;Y zation. I h�ve known of but one failure from the propcr 

A somewhat similar compound is prepared by Johnson a reversed negative IS wanted It I S  now ready for use ; but If  use of blOmldes, and I have here several lct t ers from per-

as follows :  I a tissue negat i ve is d('sired, the plate should again be flowell  SOil S wbo have crossed safely hy their  n se, although al ways 
Liquid. Solid. I as befor!' with the col l odion , dried, cut round ,  eitber at t h e  s ick before. Of course the drug shoul d be taken i n tel i l-

Pet roleum (300 to 37° gravity) . . . . . . . . . . 1 gall. 1 gall .  I edges where previously Cllt, or to any size and shape desired, gently and u nder competent di rectious, as thcre is a g-reat 
Crude paraffi n e  . . . . . . .  . . . . . .  , . . . . . .  1 oz. 2 oz. I and then soaked in water until it can be easil y  removed from difference in d iffere nt people, and every case ougJ i t to be 
Wax (myrtle, Japan ,  and gambier) . . . .  1% oz. 7 oz. the glas" which will be the case in a few m i nutes. The film studied separately so- far as possible . " 

B icarbon ate of soda . . . .  . . . . . . . . . . . .  1 oz. 1 oz may then be dried in blotting paper, and preserved between " What is sea sickness ? "  was asked of D r. William A. 
Powdered graphite . . . . . . . . . . . . . 3 to 5 oz. 8 oz. the leaves of a book (one interleaved wit h t issue paper will Hammond. 
Magnire mes, for hot neck grease : be found convenient for the purpose). " Well,  I should call it  a disorder of the nervous system. " 

Tallow . . . . . . . . . . . . . . , . . . . . . . . . . . . . . _ . . 16 pouuds To prin t, the film may be laid upon a piece of glass in the " I� there any remedy ? " 

Fish. . . . .  . . • .  . . . .  . . . .  . . . . . . . . . . . . . . . 60 printing frame.  and w ill be found to lie flat wit hout diffi- " I can 't lay down rules for other people,  but I can tell 
Soapstone . . . . . . . . . . . .  . . . . . . . . . . . . . .  12 cul t.y in a dry state ; but, if desired , it may be mounted as whl1t I have fou nd beneficial in my own case, and that is 
Plumbago . . . . . . , . . . . . . . . . . . . . . . . . . . . .  9 before with the aid of water and dried . In tbe  latter case ten 0 \' fi fteen drops of chloroform 0 11 l ump sugar, and the 
Saltpeter . . . . . . . . . . . . . . . . . . . . , . . . . . . .  2 "  it will be generally found necessary to soak the plate a few use of bromide of potassium. " 
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CHEMICAL PARADOXES. I make it really impressive the water should be added from 
We are accustomed to associate the idea of combustibility the same flask, so that there can be no fear that water of 

with paper. If it be wrapped tightly around a metallic rod 1 different  temperatures is made to effect the result. 
it can be held in a gas flame without burning. 'l'he metal I We now come to some phenomena of combustion . As we 
carries the heat away from it as fast as applied, becoming I generally see it ,  it takes place in the air, which supplies the 
hot itself. After a while it will reach a temperature, pro- , oxygen. But we can substitute for the oxygen of the air 
vided the flame is large enougb, ttt wbich the paper will i that of a hig'hly oxidized salt such as potassic chlorate. If 
burn. we mix this with sulpbur, whi ch is very combusti ble, and 

This same phenomenon can be more strikingly exhibited I rub the two in a mortar we get a series of quite violent de
by making a vCf'sel of paper, filling it wi th water, and apply- tonations. By the use of phos phorus lllstead of sulphur we 
ing heat. No matter h o w  hot the flame over which it is have a still more violent e xpl osive, which has to be han dled 
placed may be, it will not burn. The water will boil, and with more care. The prod ucts of these reactions are prima
the heat be absorbed , or rendered latent,  in the production of rily sulphurous and sulphuri c  and phosph oric oxides. 
steam. An egg can thu s  be boiled in a paper saucepan- If we mix this same chlorate of potash with a proper pro · 
quite in the Easter vein if we were a little earlier in the portion of sngar we have a mixture that the touch of a match 
season. will ignite and burn with great splendor. The carbon of the 

A sieve may be made to hold water or to float. If the in- sugar un ites with the oxygen of the salt. But it is quite 
terstiees are very fine and the wire bright and dry, the water unnecesmry to use fire to start it. A drop of oil of vitriol 
will not wet it, because a film of air w ill adhere to the wires. or sulphuric acid will start the reaction , so tbat the deflagra
'l'he lower surface of the water is divided by the meshes into tion will take place by decomposing the chlorate. Thus we 
a number of little spheroidal projections, in which the capil · have a solid set on fire by con tact with a liquid.  
lary force or internal gravitation and also coheSIOn come into We have already u sed phosphorus in an experiment which 
pl ay. These h()ld the wat er together so that some consider- showed its great affinity for oxygen. By boiling it with a 
able power is required to foree the w ater t hrough the meshes. strong solution of potassic hydrate a mixed phosphureted 
Thus we cau put quL e  a quantity of water in a fine sieve, or hydrogen is set free which is spontaneously combustible. In 
place one in water and it will float. If the wires are not per · practice it is  made to bubble through water, and each bubble 
fectly bright we !lIay distribute over their su rface some as it bursts produces a flash and spontaneous combustion. 
powder which water will not wet. The dust of bituminous In oxygen the explosive is very violent .  This gas has a 
coal is excellent. Carrying out this principle,  needles, if special interest, as the ignisfatll1l8 has ueen explained by it 
bright, may be made to float without the least trouble, an d whether truthfully or n ot is n ot certain. It is one of the 
will float for a long time. most beautiful exhibition s  of spontaneous combustion in all 

Water is to be made to boil by cold.  A flask half full of water chemistry. It is suseeptible of many modifications. 
is maintained at ebullition for some minutes. It i s  removed As a finale I propose to exhibit to y o n  fi r e  under water. 
from the souree of heat, corked, in verted, ami placed in one We select as t w o  s uitable substanees phosphorus and 
o f the rings of a retort stand. I f  cold water is  pour ed on the ch lorate of potash. These are placed in the bottom of a 
upturn ed bottom of the flask the fluid will start into violent flask and water poured over them. To start and m aiutain 
ebullition. The upper portion of the flask is filled with bteam t he combustion we add sulphuric acid . A highly oxidizing 
whieh maintains a certain presmre on the water. By cooling compound is formed, and the phosphorus begins oxidizin g  
t h e  upper portion o f  the fl ask some o f  this i s  condensed, and or burning w itb a brigh t light. To make it more beautiful 
the pressure redueed. The temperature at which water we eall add phospbide of calcium, when,  in addition to the 
boils varies with the pressure. When it is reduced w ater white glow of the phosphorus, we have an elegant emerald 
boils at a lower heat. By pouring the cold water o ver the green glow added to our fire und er water. It is not a safe 
flask we condense the steam so that the water is bot en ough experiment by any means, as there is danger of breaking the 
to boil at the redueed pressure. To assert that water boils vessel by the violent heat cansed by the reaction. S. 
by the application of cold is a cl1 0 m i cal sophism. .. 4 .  � .. 

It seems paradoxical to see a g enuine metal melt in b dl .. 
ing water. It is a general rule that alloys melt at a lower FIREWORK FORMULlE . 

temperature than any ( If their component s .  By making an COLORED LIGH'rs. 

alloy of cadmium, bismuth, l ead, and tin, in proper propor- These fires serve to il luminate, hence intensity of light 
tions, we form a compound that will melt far below the boil- with as Ihtle smoke as possible is aimed at. In the prepam· 
iug point of w ater, or about 160' F. Yet the melting point tion of sllch mixtures the ingredients, w hich shou l d  be per
of tin, the most fusibl e of the four, is over 4500 l!�. A good fectly dry, must be reduced separately, by grinding in mortar 
way to exhibit this is to m ake teaspoOll s  or punch ladles of or otherwise to very fi ne po wders, and then thoroughly but 
it so that they will  melt in the hot fluid. It would be an , carefully mixed together on sheets of paper with the hands 
illuf'tration of the old proverb, " There is many a slip 't wixt , or by means of cardboard or horn spatulas. 
the cup and the lip. " ! The mixtures are best packed in capsul es or tubes about 

Double decompositions are responsible for m an. V of our ! o l le  inch in diameter and from six to t w elve i nches long', 
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WHITE FIRE. 

Niter . . . . . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 16 onnces. 

Mealcd poweler . . . . . . .  . . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  4 

Sulphur . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  8 

YELLOW FIRE. 

Niter . .  . . . . . . . . . . . .  . .  . . . . . .  . . . . . . . . .  . . . . . . . . . . . . 2 onnces. 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  4 
Nitrate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Lampblack . . . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . .  1 ounce. 

RED FIRE. 

Niter . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ounces. 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Nitrate of strontia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Lamphlack . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1 ounce. 

BLUE FIRE. 

Niter . . .  . . . .  . . . .  . . .  . .  . .  . .  . . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . . .  8 ounces. 

Sulphur . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Sulphate of copper . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  4 

GREEN FIRE. 

Niter . . . . .  . . . . . . . . . .  . . . .  . . . . . . .  . . .  24 ounces. 

Sulphur . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

Nitrate of baryta . . .  . . . .  . . . .  . . .  . . . . .  . . .  . .  . .  . . . .  . .  . .  . . . .  48 

Lampblac � . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  1 0nnce. 

BENGAL FIRE. 

Snlphnr . .  . . . . . . . . . . . . . .  . . . . . . . . 

Mealcd powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4 onnces. 

4 
Antimony . . . .  . .  . . . . . . . .  . .  . .  . . .  . .  . . .  . .  . .  . . . .  . . . . . . . .  . . . 2 
Lampblack . . .  . . .  . . . . . .  . . .  . . . . . . .  . .  . . .  . .  16 

COLORED STARS FOR ROCKE'l'S. 

White, Yellow. Red. Blne. Green. 5 points. 
Niter . . . . . . . . . . . . . . .  16 

Sulphur . . . . . . . . . . . . .  8 

Meal ed powder. . . . . . 4 
Charcoal . . . . . . . . . . . . 
Nitrate of soda . . . . . . . . 
Chlorate of potash . . .  . 

Nitrate of strontia . .  . . 
Gum dammar . . . . . . .  . 
Sulphate of copper . . .  . 
Nitrate of baryta . . . . . 

1 

6 

5 

20 

4 

2 7 

10 

8 3 

4 

4 
6 

'fhe materials are separately reduced to fine po wders, 
mixed with the han d�, moistened with whisky con taining 
a little gum, moulded i nto small lumps, and dried. A small 
quantity of the following composition placed beneath the 
ball serves to throw it out of the tube : 

Niter . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  3 onnces. 

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 onnce. 

Mealed powder . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 8 ounces. 

Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

The tubes are usually made by winding and pasting over 
a half iueh mandrel a dozen turns or more o f  heavy straw 
paper. One end of the tube is plugged with elay or clay and 
plaster, and the other primed with a quick match as described 
under colored lights.  

" Flower pots " and " foun tains " are usually Illade in a 
similar m a n u el', only the diameter and capacity of the tubes 
are greater. These tubes iihould be made of metal. 

ROCKE'r COMPOSITION. 

Niter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 ounces. 
Snlphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512 
Charcoal . . .  . . . . . . . .  ' . . . " . ' "  . . . . . . . . . . . . . .  ' "  19 

The head of the rocket is usually charged with a number 
titular experiments. By mixing solutions of ferric oxide an d made of stiff writing paper. Greater regularit y  in burning is of vari-colored stars similar to those used in Roman candles. potassic ferrocyanide we obtain Prussian blue. The solutions secured by moistening the mixtures with a l i ttle w hisky and Lances are small p aper cases, two to four inches ill diame-
may be so dilute as to be colorless. So two colorless solu- p'lcking them firmly down in the cases by means of a wooden t fill d ' th ' t '  d d t k h tl ' . . . . . .  . er, e WI  composl lOn, an are use 0 mal' t e ou mes tions produce a colored one, the suspended precipitate eolor- cyli ll der, then drymg. To faCIlItate IgllltlOn a small quan-

f fl Th tt  h d d '  t l '  ht  d ; . • ·1 0 gures. ey are a ae e en WIse 0 19 woo en 
ina' the mixture So may chrome yello w  or lead ehromate tlty of a powder composed of mealed powder 16 part s, mter f t' k f' b b d t d b t to ·  " • " rames or s !C s 0 am 00 an connec e y s reamers or and mercuric iodide and hundreds of other reactions be made 2, sul phur and ch arcoal eacb 1,  loosely t WIsted III thlll pa per, . k 

t h Th 
f II . f' th 't ' , . . . . . ' .  . "  qUIC rna c . e 0 o wmg are some 0 e com posl lOns to repeat this  phenomenon. The aCId radICals III these cases IS lllserted III the top. The tubes m e  best tIed to s tIcks fa5-

d '  th 
change plaees with each other. By proper suceession very tened in the ground. use III ese : 

White. Yellow. 

\l6 

Red . 

16 

10 

7).2 

Blne. Green. pretty effects may be produeed. Thus five colorless solutions WHITE LIGHTS. Niter . . . . . . . . . .  . 8 96 
9 may be made to produce a colorless, f\ red, a colorless, a Saltpeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 oUllces. Sulphur . . . . . . . . . . . . . . . . . . .  . . 

white, and a black mixture, all that is neces'>ary being t o  Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. Mcaled powder . . . . . . . . . . . . . . . 5 
4 

4 
2 64 

1 Black sulphide of antimOlly . . . . . . . .  . . . .  . . .  . . . . . . . . . . .  1 " l'tr'ate of soda pour fro m  the first vesse into t h e  next, the second into the �, . . . . . . . . .  . 16 

third, and so on. Numberless other combinations can be YELLOW LIGHTS. Lampblack . . . . . . . . . . . . . . . . .  . 
I. Nitrate of strontia . . . . . . . . . .  . 

8 
30 

made. 
To make two colored solutions produce a colorless one we 

may avail ourse l ves of the power possessed by n itric acid of 
bleaching indigo. Two solution s  of iu digo aro made ; one 
contains a good quantity of sulphuric and hydroehlorie acids, 
the other contains potassic or sorlie ni trate. O n  pouring them 
together and warmmg a colorless solution rei,ults, as the s ul
phuric acid sets free nitric acid and chlorine, which destroys 
the indigo. 

Two liqUIds are to produce a solid. T his is another double 
decomposition. Saturated solutions of ealcie chloride and 
pota8sie carbonate are poured togethpl', when a very heavy 
precipitate of ealcic carbonate or chalk is thro wn dow n .  At 
the present time t b i s  seems ratber a weak affair, but in Its 
day It was called a chemical miracle. It is for this reason 
that I show It t o you. It is histonc. 

Two gases m ay produee a solid. TIllS lS effected by a 
SImple combi nation . Ammoniacal gas and hydroehloric acid 
gas are both absolutely gaseous at ordinary temperature and 
pressure. If brougbt together they combine, forming a 
whIte sohd substance called ammonie chlori de 01' sal am· 

Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 ounces. 

Sulphide of antimony . . . .  . . . .  . . . .  . . . . . . .  . .  . . . . . . . .  2 

Sulphur . . . .  . . . .  . . . . . . . . . . .  . .  . . . .  . . . . . . . . .  . . . .  . . . 2 

Oxalate of soda. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  1 ounce. 

II. 
8altpeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  140 ounces. 

Sulphur . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  45 

Oxalate of soda . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  . .  30 

Lampblack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  1 ounce. 

GREEN LIGHTS. 

I. 
Chlorate of baryta . . . . .  , . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  2 o u nces. 

Nitrate of baryta . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  3 
Snlphur . .  . .  . . .  . . .  . .  . . .  . .  . . . . . .  . .  . . . . . . . .  . . .  . . . . .  1 ounce. 

II. 
Chlorate of potash . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  20 onIlceu . 

Nitrate of baryta . . .  . . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  21 

Sulphnr . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  11 

RED LIGHTS. 

Nitrate of strontia . . . .  . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . .  . .  25 ounces. 

Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

Snlphnr . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Black sulphlde of antimony . . . . . . . . . . . . . . . . 
Mastic . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  l ouncc. 

momac. It IS tbe sub�tallce used by ti nsmIths to brig-htel) PINK LIGHTS. 

the faces of thmr soldermg bolts before tlllmng them.  Chlorate of  potash . . . . . . . . . . . . . . . . . . . . . . . . 

If we Immerse the bulbs of two thermometers. one III Saltpeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

qUIcklIme and. the other In ammonic nItrate, and add water Milk sugar . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lycopodmm . . .  . . . . . . . . . . . . . . . .  . . . .  . . .  . .  . . . .  . . . . . .  1 ounce. 
to each, contrary effects are produced. The quicklIm e  has a Oxalate of strontJa . . . . . . . . . . . . , .  . . . . . . . . . . . .  1 
strong affimty for water, and eombin es with I t  eagerly WIth 

BLUE LIGHTS. 
evolutIOn of much heat. The llltrate of ammorna, on the Chlorate of potash . . . . . . . . . . . . .  . . .  . . . . . . .  3 ounces. 
ot her hand, without much affilllty for water, IS very soluhle, Sulphnr . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 onnce. 

so It dissolves quickly, and m Its passage fro m the solid to I Ammonia-sulphate at copper . . . . . . . . . . . . . . . . . . . . . . . . 1 
the iJqUId state renders latent or ab�orb� a great cl iJ antity of I' For colored fires, where tbe mixtures are Ign ited III shal 
heat, causlllg a fall in the temperature.. if righ tly managed, 1 low pans and maintaIned by additions of the powders, the 
of forty degrees. It IS a very lllstructive experiment. To compOSI tIOns are oomewhat different. 

Sulphate of copper . . . .  . . . .  . .  4 
Nitrate of baryta . .  192 

Sun cases are cases made l i ke rocket tubes and filled with 
the follo w ing eomposition : 

Niter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . 

1 ounce. 

1 
1I1ealed powder . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

CharcoaL .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
16 ounces. 

4 

They are attached to wooden frames to give long rays of 
sparkling light. 

COMPOSITIONS FOR PIN'WHEELS, ETC. 

Niter . . . . . . . . . . . . . . .  . 

Sulphur . . . . . . . . . . . .  . 
Mealcd powder . . . . 
CharcoaL . . . . . . . . . . . . .  . 

Common. 

6 

1 
16 
6 

Brilliant. 

1 

16 

Steel filings . . .  . . . . .  . .  7 

ChInese. 

1 
1 
7 

Cast iron filings . .  ' "  7 

WhIte. 

6 

7 
16 

Streamers or qUIck matches ,  us(\d for commulllcating fire 
quickly from one tube to another in display pleces, are com
posed of the following composition packed III slender con
tinuous paper tubes : 

Niter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 onnces. 

Sulphur . . . . . . . . . . .  . . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  1 ounce. 
Mea/ed powder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 ounces.  
Charcoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

The mIxture for golden rain IS composed of . 
NIter . . . . . . .  . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . .  16 ounces. 
Sulphur . . . .  . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . 11 

Mealed powder . .  . .  . . .  . . . .  . . . .  _ . . . . . . . . . . .  . . . . . .  4 
Lampblack . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Flowers of zmc . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 1 onnce. 
Gum arabIc . . , . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  1 

All the materJalE used III firewor!>:s must he III the state of 
fine powders �\lld perfectly dry. 
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The Cflarqefor Insertion under this head is /)ne Dollar 

a lineJo}' each insertion ; about eiqht words to a line. 

Ad?Jertisements must be }'eceived at publication office 

as earty as Thursday morning to appear in next iS87/e. 

J.J.Callow's new grainPg and letteri'g cataPg,Clevel'd ,O . 

Barrel, Key, Hogshead, Stave Mach'y. Sec adv. p. ,8. 
A nice fitting shoe often makes a pretty foot, but it 

needs German Corn Remover to make lt comfortable. 

When your boller front i. covered with mud from the 
try cocks, it is a sure sign that no time should be lost in 

applying HotchkisR' .\1 echanical Boiler C l eaner. Send 
for circular. 84 ,John St., New York . 

Telegraph, Telephone, Elec. Light Suppl ies. See p. 30. 
For Pat. Safety Elevators, Hoisting Engines. Friction 

Clutch Pul leys, Cut-off Conpling. see b'risbie's ad . p .  29. 
For thc manufacture of metallic shells, cups, ferrules, 

blanks, and any and all kinds of small press and stamped 
work in copper. brass, zinc, iron, or tin, address C .  J. God
frey & Son, Union City, C onn. The manufacture of small 
wares ,  notions. and novelties in the above line, a spe
Cialty. See advertisement on page 30. 

Gear Wheels for Models (list free); Experimental 
Work , etc. D. Gilbert & Son, 212 Chester St., Phiia., Pa. 
Gould & Eberhardt's Machinists' Tools. See adv. , p.  30. 

Linen Hose, Hnbber Hose,Cotton Bel ting, Hllbber Belt· 
Ing. Leather Belting. Greene, Tweed & Co. , 1 18 Cham
bers St., N. Y. 

Safety BOIlers. See Harrison Boiler Works adv. , p. 2S. 
Men,  women, find children use Van Beil's " Rye and The Medart Pat. Wronght Rim Pulley. See adv. , p. 28. 

Rock H when they are sick. For Heavy Punches, etc . ,  see i lIu�trated ad vertisc-Write Pulley Block Co. ; Trucks and Car Pushers, Lock· ment of 1IilIes & Jones, on page 30. port, N. Y. Com b'd Punch & Shears; Universal Lathe Chucks. Lam. 18 ft. Steam Yacht; also 2 H. P. Engine and Boiler. bertville Iron W orks, LambertVille, N. J. See ad. p.  28 . 
Geo. F. Shedd, Waltham, Mass . 

. ,  " M ineral Lands Prospected, Artesian Wells Bored , by Second·hand Engmes, BOIlers, and }Iachmery. Send Pa . Diamond Drill Co . Box {23. PottSVille. Pa. �ee p. 29 . 
for price list. D. Stevenson , .Jr. ,  Harrisburg, Pn. 

. . Hand and Power Bolt Cntters, Screw Plates, Taps in Blue Process or Heliography Matenal and Paper, at I great variety. Tbe Pratt & Whitney Co.,  Hartford, Ct. 
Keu1fel & Esser, N. Y., Importers of Drawing Materials. 

Parties owning Patents relating to Ught Hardware, Rollstoll e  Mac. C�"s Wood Working�Iach'y ad. p. 28. 
that wish the goods manufactured in quantity. or have For best low pnce Planer and MutCher. and latest 

patterns made for same, will find it to their interest to improved Sash, Door, and BUn i Mach inery, Send for 
address Geo. Van Sands, Lock Draw 132, :;\1iddletown, Ct. catal ogue to Rowley & Hermance. Williamsport: Pa .  

We nnhesitatingly pronounce Messrs . Boomer & Bos. 'rhe only economical and practical Gas Engine in the 
chert's  press for making cider the best made. The price market is the new H Otto " Silent, built by Schleicher . 

and terms are very reasonable. and they sh ould be in- Schum m  & Co. , Philadelphia, Pa. Send for circular . 
troduced Ll every fruit �rowing distri ct . Send for illus- Ore Breaker, Crusher, and Pulverizer. S maller sizes 
trated cata.log-ue to the New York o ffice, 15 Park .Row. run by horse power. See p . :30 . 'l10tten & Co., Pittsburg. 

When )'ou go home late, take a boit l e  of German Com 1" or Sequeira Water Meter, see adv. on page 30. 
Remover to your wife , and it will make her hapPYj 25 cts. 

The Patent for the Self·lighting Gas Burner iIlus· 
trated in the SCI E N TIFIC AMER ICAN this week is for 
sale. Address the inventor. 

4 Roll Planer and Matcher; simpl e and substantial; 
weight, 3,500 Ib.j price, $500. O.L.Packard,Milwaukee, W is. 

Peck's Patent Drop Press. See adv. , page 14, 
Houghto n 's Boiler Compound contains nothing that No attention will be paid 1.0 communications nnless 

can injure the iron, but It will remove scale and prevent accompanied with the full name and address of the 
Its formation. Houghton & Co., 15 Hudson St., N. Y. wri ter. 

Manufacturers and others, send postal at once to Names and addresses of correspondents will not be 
gi ven to inqn irers. 

Manufact·urers' Gazette, Boston, Mass., for first number 
free. Ready first week in July. 

'l'r.rrnd Roof'g,Sheath'g Felts. Wiskeman,Palerson,N.J. 
Lo "g & Allstatter Co. ' s  Power Punch. See adv. , p. 13. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind en ongh to 
name tli e date of the paper and the page, or the number 
of the question . 

spread this over the back of the sheet and rub it in until 
the parchment becom0s nniformly soft and yieldmg. 
Then spread it out as smooth ly as possible, cover !t with 
a piece of oiled si l k ;  put on It a piece of smooth board, 
and set it aSIde in a cool place, with a weight on the 

43 
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I N D E X  O F  I N V E N T I O N S  
]'OR WHICH 

board, for twenty·four hours. Then remove the board Letters Patent of tlte United States were 

and silk, cover with a piece of clean fine linen cloth. and Gra.nt�d in tlt" Week Endin� 

press with a hot smoothing iron (not too hot) until all 
signs of wrinkles have disappeared. The heat renders 
the albnmen insoluble and not liable to change. 

(8) R. H. S. asks how to bronze iron cast
ings (by dipping). A. Clean the castings by pickling 
them in sulphuric acid dilnted with about 10 parts of 

June 14, 1 8 8 1 ,  

[Those marked (rl are reissued pat.ents., 

A printed copy of the specification and drawing of any 

water, and scouring with sand ; then dip them momenta� . patent in the annexed list, also of any patent issued 

rily into a "oluli.Oll. of 3 oz. of sulpbate of coppa: and 5 1  since 1866, will be furnished from this omc

. 

e for one dol. 
oz. sulphUrIC aCld In a gallon of . water. Rmse In cold lar. In orderi.ng please state the number and date of the 
water immediately after dipping, and dry in sawdust.  pat.ent desired and remit to 11 unn & Co. , 37 Park Row. 
s

l
e

.
e copper plating an d brass plating, pp. 33 and 3, vol. New York city. We also furnish copies of patents x IV. granted prior to 1866 ; but at increased cost, as th e soeci-(9) C. E. asks if tbere is any other way t o  Hcations not being printed. must b e  copied b y  band. 

melt glne than by first soaking it i n  water ? A. Gille 
can be dissolved in acetic and i n  dilute nitric acids ,  but 
these solutions are not applicable for mdinary gluing. 
Gille can be dissolved dIrectly in hot water, but it re
qnires some time to obtain a �olntj oll frce from l n m ps,  so 
that it is preferable to soften the glue first. in cold water. 
2. Is there a way to b leach glue, that is, to make dark 
glue of a lighter shade ? A. Glue may be bleached to a 
considerable extent. by means of sulphite of soda or suI· 
phurous acid and alum. If the color is due to carbona· 
�eon8 matter, as is sometinlCs the CJse. i t  cannot be 
b leacbed. 

(10) J. M. D. writes : I have some old zinc 
from Smee cells, which I would like t o melt and cabt 
into zincs for gravity cel ls .  Can you tell me of so me 
simple mcthod of melting so as to save the mercury with 
which they are covered ? A. 'rhe only practical way IS 
to distill  off the mercury by heating the zinc scrap in a 
retort. An iron retort is Ilsually em ployed, but the fol
lowing simple substitut.e CHn be made to answer :  Select 
a large clay flower pot and tray (of the same material) 
free from cracb or holes.  Hub nniformly over the 
inside bicarbonate of soda (baking soda) made into a 
thick paste w i th a l i tt lc molasses, then put it into the 
oven and let it get thorough ly  hot. Fill the pot with the 
zinc, broken into sman pieces, invert the tray over it, 
as a cover, and tben turn the pot bottom npward and fill 
in between the rim of the pot and tray with a stiff luting 
of day moistened with a strOllg solution of sal soda. A 
short bent iron tnbe is then luted into the h ole in the 
bottom (toP) of the pot, and when the luting has dried 
the pot is gradually heated by immersing it in hot char· 

Anchor, .T . .T. M aule . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  242,958 

Anchor sback l e  bar, J.  J. Moule . . . . . . . . . . . . . . . . . . . 242,957 
A nimal trap,  Fort & Scott . . . . . . . . . . . . . . . . . . . . . . . . . . .  2{2,912 
A xle box, car. A. G. Paul . Jr . . . . . . . . . . . . . . . . . . . . . . . . 242.SH 
Axle boxes, sand guard for car. H.  Roth. . . . .  . . 242 .986 
A xl e .  car, T. R. '1'imby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243,007 

Band cutter, wire, T. Herberg . . . . . . . . . . . . . . . . . . . . . 242,826 
Barrel, J . •  T. LUck . . . . . . . . . . . . . 0 . . . . . . . . . . . . . . . . . . . . . .  242.948 
Barrel roiler, F. W. Oestermeyer . . . . . . .. . . . . . . . . . . 242.967 
Red, sofa , Flaeremans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242,941 
Bedstead, wardrobe, Go A. Nelson . . . . . . . . . . . . . . . . 242,961 
Beehive, W. K. Lindsey. .  . . . . . . . . . . . . . .  . . . . . . . . . . . . 242,945 
Beer ventilating apparatus , H. Guth . . . . . . . . . . . . . . .  2{2 .924 
Belt, metal lic drive, W. D. Ewart . . . . . . . . . . . . . . . . . 242,905 
Bi cycle. E. A. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,71M 
Billiard chalk holder, L. B. lI olmes . . . . . . . . . . . . . . . .  242,776 

Billiard players, cue guide for, W. ;\1. Bryant . . . .  242.87i 
Bleaching a.pparatus. cloth, J. Fish . . . . . . . . . . . . . . . .  242,907 
Bluing package, A. E. Ooolre . . . . . . . . . . . . . . . . . . . . . . . .  242,955 
Boiler, J. O. Mc:Seil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242,384 
Bonbon wrapper, 1. J. Van Skelline (r) . . . . . . . . . , . . 9,757 
Bookcase, J. IV. Paul y .  . . . . . . . . . . . . . . . . .  . .  . . . .  242,970 

Book cutting machine clamp, J .  Penrose . . . . . . . . . . 242,972 
Boot and shoe edge trimming tOol, J. D. West-

gate (r) . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,766 
Boot and shoe heel plate. T. Armstrong . . . . . . . . . .  242.856 
Boot, and shoe heel stiffener, E. Andrews . . . . . . , . . . 242,737 
Boot and shoe sole and heel protector, J. Field-

house . .  . . .  . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,906 

Boot and shoe sole buffer. F. Winslow (r) . . . . . . . . . .  9 .752 
Boot. rubber, C. H. StraIght . . . . . . . . . . . . . . . . . . . . . . . .  242 ,802 
Boring gauge for bits, S. H. Garrett . . . . . . . . . . . . . . .  242,918 
Bottle envelope. B. O. Marks . . . . . . . . . . . . . . . . . .  ' 0 , , ,  2{2,785 

Supplement Catalogue. -Person8 in pursuit of infor� Correspondents whose inqmries do not appear- after eoal or otherwise, t.he open. end of the delivery pi pe dip-

Box partition , G. L. Jaeger (1'). . . . . . . . . . . . . . . . . . . . . . .  9,762 
Bracelet and scarf ring, M. Lochner . . . . . . . . . . . . .  242.946 
Brick macbine, C.  V. Hem enway et al (r) . . . . . . . . . . 9,750 
Bridle bit.  P. Hayd en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243,042 mation on any special engineering, mechanical, or scien- a reasonable time s h o u l d  repeat them. If not then pu b� p;ngjust below the surface of a d i sh of water, at the 

tifie subject. can have catalogue of con tents of the SCI- Iished , they may conclude that, for good reasons, the bottom of which tbe distilled mercury collects. The Bronzing machine. G. L. Jaeger . . . . . . . . . . . . . . . . . . . . . 242,932 

};NT fF fC AMEUICAN 8UPPLEM f" "T sent to them free. Editor declines them. II d' t'lI b I d h t t ' f Buckle .  G. W. McGill (r) . . .  . . . . . . . . . . . . . . .  . . . . . . . .  9,753 

rrhe SUPPLEMEST contains lengthy articl e s  embracing 
mercury a IS ,1 S o ver e ow a re ea : any por I On 0 

Buckle attachment. R. A. Chapman . . . . . . . .  242.882 

the whole range of engineering, mechaniCS, and physi- Persons desiring special i nformati on whi ch i s purely i t  thaT. lodges in the delivery pipe can be washed down Buckle, trace, S. D. Bingham . . . . . . . . . . . . . . . . . . . .  " . . 242.867 

cal sci ence. Address Munn & Co.,  Publishers, New York. of a personal character, alid not of general interest.  after the pipe ha.s cooled. Burial casket, O. P. Jj-'urman. .  . . . . . .  . .  . . . . . . . . . . . . 242.915 

Abbe Bolt Forging Machines and Palmer Power Ham. shoulll remit from $1 1.0 $5, according to the subj ect .  (11) H. S. aeks for a recipe for a deep navy Butchers' tracks, switch for, C.  Cole . . . . . .. . . . . . . . .  242,754 
as we eanuoL he expected to spend ti me and jah ot· to blue dye. A. See woul dyeing ,  i n SUPPLEMENTS, Nos. I Button, E. W. McGlaulin (r) . . . . . . . . . . . . . . . . . . . .  . . . . 9.751 mers a, specialty . S. C .  Forsaith & C o . ,  Manchester, N. H. obtain s nch i nformation without rcmnneration . ,._ 74 75 76 Button, detncbable.  J. D. Carpenter . . . . . . . . . . . . . . . .  242,881 

For Mill Mach'y & Mill Furnishmg. see illus . adv. p .12. Any nu mbers of t.he ScmNTIFIC A'IERIC AN S UPPLE- " " ' 12) 'W '  E k f tl b t tb d f Button , detachable, Pitts & M edbury . . . . . . . . . . . . . .  242,\l75 

List 26.-Description of �,500 new and secoud.hand >rENT referred to in these columns may be harl at t i l ; , ( . ,  as s or Ie es me 0 a Calender, A . J. Dablon. . . . .  . . . . . . . . . . . . . . .  . .  . . . . 242.760 

Machines, now ready for distribution. Send stamp for office. Pri ce 10 cents each. extracting tan from hemlock so as to get the essence for ()alendering printed sheets, machine for, C. Cham .. 

the same. S. C. For"aith & Co . . Manchester, N. H. --____________________ exportation. A. The crushed bark is put into upright bers , Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242. 758 
(1 ) M. T. asks (1) how liqui d  gold is made copper cylinders cal led extractors, with removable brass Car co upling. O. E. Macarthy . . . . . . . . . . . . . . . . . . . . . . .  242,949 

Combination RoH and Hu bber Co. , 27 Barclay St.,  
N. y, \Vringer Rolls and .\ l o u1ded Goods Spncialties. 

Punching Presses & Shears for ;\letal-workerS', Power 
Drill Presses . $25 upward. Power & )1-'oot Ijathes. Low 

Prices.  Peerless Punch & Shear Co .. 115 S.Li berty St.,N.Y. 

Improved Skinner Port.able EngineE. Erie, Pa . 
.. mval " Steam Pumps for Hot or Cold Water; $32 

and upward. The John H . .  \lcGowan Co. ,  CinCinnati, O. 

r!'he Eureka Mower cuts a six foot swat.h easier than 
a side cnt rrlOwer cuts four feet, and leaves th e cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka M ower Company, 'J1owanda, Pa. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 13.  
Pure Oak Leather B·"It . ing . C. W. Arny & Son , Ma· 

sach as is now sold in the picture frame stores. It i R  
put. n p  i n  small bottles a t  a high price . It is  evi dentl y 
gold powder in naphtha with some light varnish, enoll,gh 
to hold it. Would like to make it for large use.  A. 
Send a sample of the " liqu i d  gold " referred to . 2. 
Sulphuric acid has neen recommended for b leaching 
bristles. Wonld like to know the process- with (,]10 
usual process of sulphur fumes or wi thout i t ? A. S uI 
phuric a c i d  is boiled toget.her with balf its weight of 
sulphur in large stone\vare retorts, an d the sulphurous 
anhydride gi ven off is passed into cold wa ter whieb ab-

I sorbs it.  \Vhen nearly saturated with th e  ga8 l;h i s  
l iquid sulph urons acid i s  used for bleachi ng . 

(2) J. IV. C. asks : What proeess w ill I 

bottoms, and submitted to the action of boi l i ng water Car, sl eeping, E. T. Starr. . . . .  . . . . . . . . . . . . . . . . . . . �42.8()] 
and steam. The liquid is then drawn off and passed I Oar wheel, A t wood & Swett . . . . . . . . . . . . . . . . . . . . .  242 ,858 

into the next cylin der in the serie·s , and so on to the last ; . Cards, maps, etc., mounting show, \V. J . Qunrry (r) 9,785 

t I  11 th k' " . b tt " [ Carpet stretcber, D. Neff' . . . . . . . . . . . . . . . . . . . . . . . . .  ' " 242,960 lCre arc llSll.a y :ee or :nore war l l1 g  ln a er.�,  Carriage spring, childs, A. Hichter . . . . . . . . . . . . . . . . . .  242,!=lSO The partly exhansted bark 18 thf'll treated once or tWlCe I Cartridge shells, machine for uncapping, A. C. 
again with fresh hot water, and i s  finally dropped Oll t I IIobbs . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 242 ,775 
by opening the bottom of the extractor and fresh bark Cmtridge shells, machine for uncapping, Whitney 
put in its place. The l i quid is concentrated by boil ing & llitz . . . . . . . . . . . . . . . 0 . . . . . . . .  . . . . . . . . . . . . . . . . . . 248 0'22 

it down in a copper vac u um pan or in a series of vacuum i Cast.er, A. A. Duer . . . . . . . . . .  . . . . . . . . . . .  . . .  . . . .  242,820 

pans.  I Cattle ringer, H. E. Barn es . . . . . . . . . . . . . . . . . . . . . . . . . . 24�.860 

(13) W D H ask s :  W ith what prepara I Churn, J. D. Albe rt et al .  . . . . . . . . . . . . . . . . . . . . . . . . . .  243,O;}2 

. 
. 

. ' . 
. .  Cigarette macbine. W. R. Norriss. . . . . .  . . . .  242.830 

tlOll can drawll1g paper be covered, WIthout dlscolora- Clay. etc., apparatus for drying. J. S . i1�stlin . . . . . . .  242,�)0:1 
tion, so that I can paint on some portion8 of the sheet Clock pen dulum reguJa ::,or, Davies & Kutting . . . . .  2..j2 ,�92 
wit.h oil  c olors without having the oil  Fopread or sink "I Clot hes reel, 1. N. SmalL . . . . . . . . . . . . . . . . . . . . . . . . . . 242 .799 

nufacturers . Philadelphia. Correspondence solicited. 
have to use in  order to keep the curl in false hair from 

Presses & Dies. Ferracnt." Mach. Co. ,  Bridget.on, N. J. being affected by perspiration or weather ? A.  Flax-

A. D issolve a quarter of an ounce of fine, clear gelatine Coal hod and seive . combined. A. '''atson . . . . .  . 24a.01R 
in 6 oz. hot water. strain, and apply to the paper, antI I Cock , stop, .T. �'Ianag'm . . . . .  242.9 10 

let it get dry before painting. Coffee pot cover, J. McAnespey . . . . . . . . . . . . . . . . . . . . 242 .953 
Wood Working Machinery of Improved Design and 

Workmanship. Cordesman, Egan & Co.,  Cincinnati, O. 
For Machinists' Tools . see Whitcomb's adv. , p.  12. 
Experts in Patent Causes and Mechanical Counsel. 

Parlt Benjamin & Bro . .  50 A stor House. New York . 

Split Po lleys at low prices, and of same strength anll 
appearance as \Vhole Pulleys . Yocom & Son's Shafting 
Works. Drinker St., PhiJad el phia. Pa . 

See Bentel, l\fargedant & Co. 's adv. , pa.ge 29. 

seed water is commonl y  used. 
(3) W. T. asks : Wha t is the best solution 

for making cotton duck for awnings mildew-proof ? A. 
Saturate. the cloth in a hot solution of soa p , ,, quarter of 
a ponnd to the gaBon of wa.ter) ; \-vring out aJl d d igest it 
for hvclvc hours or mo("� in  a solution of half a pound 
alum to the gallon of nater. 

Compass(�s, beam, L. K. Derby . . . . . . . . . . . .  . . . . . . . 242,895 
J\llrMERALS, ETc.-Speeimens have been reo CopIes of writings, apparatus for producing, n. 

ceivcd from the following correspondents, and Gestetner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242,!}19 

examined. with tbe results stated : I 
Corset, m. S. Smith . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242,847 
Cotton elevator, W. F. Newton. .  . . . . . . . . . . . . . . . . 242,963 

M. M . - The quartzose rock contains much sulphide Cotton I!il}, V. K . Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.763 
and carbonate of copper and is qnite rich in silver. An C ott.on picker's shade, 'V. N. Arnold . . . . . . . . . . . . . . . . 242,739 
assay would be requisite to determine i ts  val u e . -M. W. I C rane . hydraulic or steam. C. M. Ryder . . . . . . . . . . . . 242,795 

(4) P. & E. ask bow to ('on vert rancid C.-It i s coal .-W. C. R.-Q,llartz crystals-no value.- Crate or box. W. S. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,761 
W. A. �l . -It is an ore of copper·-a mixture of copper Curtain fixture, G. A. Crlsson . . . . . . . . . . . . . . . . . . . . . . .  242 .891 

Malle,ble and Gray Iron Castings, all description s. 
butter into a sweet pure article fit for table use. A. 

Erie Malleable Iron Company, limited. Erie. P a .  
4 to 40 H P. S team Engines. See adv. p .  414. 

by 100 l b .  of the butter is  mixed with about 30 gai lons of 
hot water con mining >i lb. of bicarbonate of soda and 
15 l b .  of fine granUlar animal charcoal, free from dust, 
and the mixture is churned togetller for half an hour or National Steel 'l'ube Cleaner for bo i l er tnbes. A<i\just· 

ab l e ,durable . Chalmers.Spence Co. ,10 Cortlandt St .. N. Y .  

sulphide and carbonate, with some iron and probably a Curtain fixture: D. ShepHe . . . .. . . . . . . . . . . . . . . . . . . . . . . . �42,796 

l ittle silver. A fire assay would be requi s ite to de t.er. Dead·eye and Its rope f,�stenmg, W. P .. Heal ey . . . 242,774 
. . 

b f h i t S L r ·  Dental engme,  W. H. KImball . . . . . . . . . .  . .  . . . . . . . . 242 .936 nl1l1e the pres�nce or a sence 0 t. e . a ter. � j... . . � t IS Dental mallet, automatic, R. H. Antes . . . . . . . . . . . . . 242 ,853 galena - sulphide of lea d- the prmclpal ore of lead. - Desulphurizing apparatus, Boomer & Randall . . . . 242,870 
W. S.-A silicious clay containing a large quantity of Door check, 1. N. A rment . . . . . . . . . . . . . . . . . . . . . . . . . . . 242,738 

'l'urbiue Wheels ; Mill Mach'y. O.J.Bollinger,Yo('k,Pa. 
Corrngated Wrought Iron for Tires on Traction En

gines , etc . 801e rufrs., H. Lloyd, Son & Co • •  Pittsb'g. Pa. 
Best Oak 1'auued T.eather Bel tiug . Wm F. 1l'ore

paugh, J r . ,  & Bros . , 5S t  Jefferson st . •  Philadel ph ia, Pa. 
Gardiner's Pat. Belt Clamp. 8ee ilIus. adv.,  p.  413 . 
Nickel Plating. -!'ole mannfacturers cast ni ckel an· 

so. The butter h� the�l separated ; after standing, warmed 
and strained through a l inen cloth , thcn resalted, col
ored , and worked up with about half its weight of fresh 
butter. 

(5) W. J. asks : Wbat is t b e  best and cbeap ·  
est  way to make l iquid laundry blll i "g ? 1 .  A .  Dis·  
solve inu igo sulphate paste in cold water and filter. 2 .  
Dissolve good cotton blue (aniline b1ne 6 B )  i n  cold 
water. 3 Di ssolve fine Prll ssian or Berlin blue with 

iron oxi de (which imparts the color) and probably a Draught equa l izer. 1. P. Oadman (r) . . . . . . .  . . . . . . . . 9,758 
l i ttle mercury-worth an assay. Snch ferruginous Drawer pul l .  L. �'. Griswold . . . . . . . . . . . . . . . . . . . . . . . . .  242.770 

clays, when properly ground. bolted, and (lightly) cal· Dyeing fabrics with aniline colors, Armand & 

cined, make good cheap paints.-S .  H. H.-An analys is  Berton . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 242 .855 

would be necessary to determinc th e value of your ore. Dyeing, machine for preparing wa.rps for, r.r. 
It appears 10 be of good quality and lVorth workinO'. _ Rowley . . . .  . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  242,987 

, .  • T . l . . . :' . Earthenware, apparatus for and process of moul d-R .  C .-Cll l eiij clay and carbonate of hme, W Ith a lIttle ing large articles of, J. P. Simons . . . . . . . . . . . . . . .  242,996 lead carbonate and quar tz--salld . -·J. S . D.-An argen· El ectric cable, P. B. Delany . . . . . . . . . . . . . . . . . . . . . . . .  242,894 

odes , pure nickel salts, importers Vienna Hme, crocu s, one-ej,�hth part of oxalic acid in \vater; or use ferro
etc. Hanson & Van Winkle, Newark, N. J . , an d 92 and 94 cyanide of potassiulll (one.twelfth part) in place of 
Liberty St.,  New York . oxalic acid. 

tiferou" galena containing a little antimony.-J. R.- I Electric conductors, conduit for, C. A.. Hussey . . . . 242,827 
The !Jbosphorescent powder does not compare favorably Electric lighting. 't'. A. Edison . . . . . . . . . . . . . . . . . . . . . . 242,899 
with that of the French manufacturers. It contains  a i Electric meter, 't'. A. Edison . . . . . . . . . . . . . . . . . . . . . . .  242 .901 

Presses, pies, Tools for working Sheet Metals, etc. 
Fruit and other Can 'I'ools. E. W. Bliss. Brook l yn . N. Y. 

]'or best Duplex Injector, see Jenks' adv. , p. 418. 
O.  B.  Hogers & Co.,  Norwich, Conn . .  Wood Working 

Machinery of every kind . See adv.,  page 414. 

Clark Hubber Wheels ad v. See page 28. 
Millstone Dressing Diamonds. Simple, effective, and 

durab l e . J. Dickinson, 64 Nassau street, New York . 

Steam Hammers, Improved Hydraulic Jacks. and Tube 
Expanders . R. Dudgeon, 24 Columbia St., New York . 

The Twin Rotary Pump. See adv. , p.  413. 

50,000 Sawyers wanted. Your fnll address for Emer· 
son's Hand Book of Saws (free).  Over 100 illnstratiOJ)Js 

and pages of valuable information. IIow to straightlEn 
saws, etc� · Emerson� Smith & Co., Beaver Falls, Pa. 

Elevators. Freight and Passenger) Shafting, Pnll�YB 
and Hangers . L. 8. Graves & Son . Rochester, N. Y .  

slight excess o f  sulphur awl moisture. Try urying i t  I Electrical conductors, man ufacture of, O. B. Obln· 
(6) B. W. G. asks : What is the best gum thO. rbughly and mi xing it, while h

.
ot, with a smal l qllan- neck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . . 242.813 

composi tion for emery wbeels ? Are there any works tity of anhydrous l ime soap. See late numbers of the l<Jl evator, H. D. O. Kurrus . . . . . . . . . . . . . . . . . . . . . . . . 242.940 

S A f f I d th O Blevutor brake. C. J. Und erwood . . . . . .  . . . . . . .  . .  243.013 
that treat on the manufacture of emery wheel s . ? A. CI�NTIFIC �-IERICAN or · ormu

.fB .fLn n?te::; O�I �S ! 
E ! evator bucket, \V.  H. Burdine . . . . . . . . . . . . . . . . . . . .  242,878 snbJect.-J. G. B.-An alloy conslstmg ch i efly of anti· I Envelope macbin e .  A. A. Rh eutan .(r) . . . . . . . . . . . . . 9,755 Vulcanized caoutchouc is one of the best b i nding mate� 

rials;  glue, shellac. vi trified borax, water-glass. and 
zinc oxide, litharge and glycerine, and vulcanized mix
tures of gutta. pereha, bitumen, and oi l .  etc . 1  have also 
been employed with some success. We know of no 
book givin.g much information on the subject. Consult 
H Knight's American :I\:fechanical Dicti onary . 1 1  

mony with a sma�l percent�ge of Iea� N(}� native . - Evaporator. A .  S .  Folger . . . . . . . . . . . . . . . . . . . . . . . . . . . 24·2.8�2 
B. G. N. - 1 . Argillaceous I1me rock vemed Wi th quartz; 

I 
Explosive compound, J .  M. Lewin . . . . . . . . . . . . . . . . . .  242,78:> 

2. Ferru ginous quartz rock; 3. C'onglomerate ; 4. Flint;  Farm g-ate, H. J.1. Canutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24�.880 

5, 6, 7. 9, 10, and 12, quartz pebbles; 8 and 1 1 .  rose quartz Faucet attachment, beer. L. S.  Bdlcbl ute. . . . . . . .  242.764 

pebbles.-A . F. C.-A fine siliciolls c lay -it might be Fenc!!: C. A. I.ockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . 242,831 

useful to porcelain nlanufacturers. -J. M. P.-The clay Fertilizers, etc. , treatment of animal and vegeta-

is "Verv i mpnre, contains a large per cent of SI lica, and is ble " substances for tb2 manufacture of, A. J. (7) C. S. W. S. writes : Wrinkles have not ;aluable for porcel ain making.- 3 . E. M .-The . H uet: . . . . . . . . . . . . .  . .  . . . . . . . . . .  . . . . . . . . . . . . ;'4;,777 �::�� ';��t�=
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at
(���� batting is sized with an aqueous eolntion (hot) of British �;��e:; a�� ���:;� ���U�;ii�

·
, p' Ti"v��d��'W�Yde ;�2:�: gum and soap appropdately colored with a l i ttle log· �'ire escape. '\'. Maurice . . . . . . . . . . . . . . . . .  . .  . . . .  242 832 is written apd printed thereou ? A. Place the paper wood and chrome __ I �'ire escape and becl bottom. combined, H. R. I.add 242,780 face downward npon a clean piece of blotting paper. 

Beat up to a clear froth, with a few drops of clove oil, COMMUNICATION RECEIVED. Fire extinguisher A. M. Burritt . . . . . . . . . . . . . . . . . . .  242,879 
Fire kindling, E. \V. Banks . . . . . . . . . . . . . . . . . . . . . .  242,741 

the whites of several fresh eggs, and with the fingers On the quantity of solar heat. By C. F. Fish hook snell , M. D. Beach . . . . . . . . . . . . . . . . . . . . . . . �2,366 
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44 $titut ifi t  jmtri cltu. 
Flood gate. S. J. & L. L. Wright. . . .  . 243.000 Printing press. plate. \\' .  s .  Appleton . . . . . . . . . . . . .  242.854 1 EmoJli�nt and remedial preparation o f  petroleum I 
Folding table. C. T. H Van.tone . . . . . . . . . . . . . . . . . . .  242.804 Propeller, screw. D. Ruggles . . . . . . . . . . . . . . . . . . . .  242,842 for external and Internal application. Chese-
Fruit evaporator. Wooden & Trescott . . . . . . . . . . . . . 243.028 Propel ler sbafts. thrust bearing for. D. Gordon . . •  242.92.1 brough Manufacturing Company. Consolidated. 8.359 ' 
Fur. ornamenting. E. Bertrand . . . . . . . . . . . . . . . . . . . . .  242,742 Pul ley b lock. J. W. Norcross . . . . . . .. . . . . . . . . . . . . . . . .  242.965 I Fertilizers. embracing the products known as am-
Fur. pointing. B. Abraham . . . . . . . .. . . . . . . . . . . . . . . . . . . 242.736 Pump. air. W 11'. Blackford . . . . . . . . . . . . . . . . . . . . . . . . 242.743 monia. phosphoriC acid. and potash. D. H. Bald-
Garment. combination . M. Herrmann . . . . . . . . . . . . . .  243.0J5 Pump cylinder. wooden. J.  La Tourette . . . . . . . . . . . .  241.781 win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,841 . 
Gas. apparatus for the manufacture of. A. Hlck- Pump. steam jet. W. A. Reid . . . . . . . . . . . . . . . . . . . . . .  242.982 Flour. C. C. Anders. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  8.H33 

enlooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243.046 Pumping engine. direct-acting. E. G. �hortt . . . . . .  242.995 Flour. H. Becker & Co. . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  R.842 
Gate, I. 8. Sherwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-J2,797 Pumping engine, steam. C. P. Deane . . . . . . . . . . . . .  , 242.817 Horseshoe nai lS .  Ausable Horse Nail Company . . . . .  8,340 
Glass. manufacture of. F. Siemens . . . . . . . . . . . . . . . . .  242.845 Rail drill. H. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.033 Lubricating compound. Cook & Pulver . .  . . . . . .  . .  8.360 
Glue pot. G. Tainter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.005 Railway cross tie. H. Thielsen . . . . . .  . . . . . .  . . . . . . . . . 2-12.850 Medicine for bOg cholera, J. I I .  Kendrick .  . .  . . . .  8.352 I 
Governor. steam. W. R. Micbener . . . . . . . . . . . . . . . . . .  242.835 Railway gate and signal apparatus. C. F. Strack . .  243.001 Oils. illuminating. Empire Refining Company . . . . . . . 8.364 
Grain binder. J. Augspurger . . . . . . . . . . . . . . . . . . . . . . . .  242.85� Railway switch stand. W. L. King . . . . . . . . . . . . . . . . . . 242.779 Paper. albumen. G. Gennert . . . . .  . .  . . . . . . . . . . . . . . . 8,368 
Grain binder, automatic, ,\ 1 .  A. KeUer . . . . . . . . . . . . .  2J3,0ft0 Railway train brake, automatic, J. F'. Carpenter . .  242,8 12 Perfumery and toi let preparations, H. Tappan . . . . .  8,354 
Grain dri l l  and broadcast seeder, Bartholomew & Reed plates. manu facture of, M. Bray . . . . . . . . . . . 242,811 Petroleum for i l luminating purposes, refined, Em-

Law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.862 Refiector for suspended lamps. J. J. Smokey . . . . . .  242.999 pire Refining Company . . . . . . . . . . . . . . . . . . . . . 8.365 to R.367 
Grain drill distributer. J. Noxon . . . . . . . . . . . . . . . . .  242.837 Refrigerator. J. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.!l69 Sewing machines. Wilcox & Gibbs Sewing Macbine 
Grate bar. IV.  U. Fairbairn . . . . . . . . . . . . . . . . . . . . . . . .  , 242,765 Reversible seat. J. A. S. Simonson . . . . . . . . . . . . . . . . . .  242.997 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.356. 8.351 I 
Grate. fire, C. Nikiforolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.964 Rice huller. J. Voyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.01 6  Shovels. spades. and scoops. 0, Ames & Sons Cor, I 
Grincling grain, etc .. roller mil l for. E. Zaepfel . . . .  243.05� Roasting furnace. H. C. Grittinger . . . . . . . . . . . . . . . .  242.769 poration.. . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . . .  8 .335 to 8.839 i 
Grinding mill. W. N. Cosgrove . . . . . . . . . . . . . . . .  ; . . .  242.756 Roofing too l .  W. G. Hyndman . . . . . . . . . . . . . . . . . . . . . .  242.778 Soap, C. Davis & CO . . . . . . . . . . . . . . . . . . . . . .  8.361 to 8 .363 1 
Grinclstone, W. H. Brock . . . . . . . . . . . . . . . . . . . . . . . .  242,873 Ruches or col\arets, machine for making neck. Tobacco. chewing. ·B. F. Gravely . . . . . . . . . . . . .  8.346 to ",349 
Guano distributor. J. Rankin . . . . . . . . . . . . . . . . . . . . . . 242.979 W. T. Hose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.928 Tobacco. fine cut chewing. J. Anderson & Co . . . . . . . 8.324 
Gun Sight. S. G. Bayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.809 Sash fastener, S. P. Rush . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.988 Whisky. rye. T. G. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.343 
Hame, harness. C. Haulf . . . . . . . . . . . .  . .  . . . . . . . . . . . 242.821 Saw. C. R. Marvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.951 ____ ... __ ._ . ___ _ �_ .. ____ � 
Hammock frame .. J . n. Dickinson . . . . . . . . . . . . . . . . 242 .81U I Saw. drag. S. Clemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,886 Engllsb Patents Issned to A lDericans. ! l and fork. W. H�mme, . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.04B Saw, drag. F. Strobl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.004 
Harness. VV. M. GIlliam . . . . . . . . . . . . . . . . . . .  , . . . . . . 242,921 Saw mil l  appliance, K. E. Conant . . . . . . . . . . . . . . . . . . .  242.888 From June 10 to June 17. 1881.  inclusive. 
Harrow. J. Fogarty . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.766 I Saw swage, N. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.935 Belt clasp. w .  M. Whiting. El izabeth. N. J. 
Harvesting machine, J. lIarris . . . . . . . . . . . . . . . . . . . . 242.925 ' Scraper. earth. W. lIaslup . . . . . . . . . . . . . . . . . . . . . . . . . . .  243.039 Bottle wrappers. B. D. Marks. Louisville. Ky. (2 patent"). Harvesting machine. J. C. McLachlan . . . . . . . . . . . .  242.833 Scythe snath. J. Conlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.889 Boot and shoe machine. C . H .  Trask. Lynn , Mass. 
Hatchway. C .  R. Otis . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . 242.968 Sewer trap and screen for catch basins. J. A. Clocks. I I .  J. Davies. Brooklyn. N. Y. 
Header, J. W. Blevin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.868 �ullivan. .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 242.849 Drying apparatus. International Pavement Company. 
Hoe. �'. A. Tryon . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . , 243.010 Sewing machine attachments. support for, C. H. J lartford. Conn. 
Hollow ware cleaner. G. Brewster . . . . . . . . .  . .  . .  242.745 Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.752 Electric arc lights. T. A, Edison, Menlo Park. N. J. llorizontal engines, base plate for, C. T. Por�er . . . 242,976 Sewing machine cutting or trimming attachment, Electric cables. P. B. Delaney et al.,  New York city. 
Horse detaching device. J. E. Anger . . . . . . . . . . . . . . .  242.852 R. W. Reiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.791 Electric lamps. C. A. I1ussey et at . .  New York city. 
Horseshoe. H. G. Yates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243.051 Sewing machine. straw braid. E. Wio"man . . . . . . . . .  243.023 Electric lamps. T. A . Edison. �l enlo J 'ark. N. J. 
Hilb .  vehlc,ie wheel. Gandy & Black . . . . . . . .  . . . .  242.917 Sewing machine tucking and plaiting scale. E. A. Electric machines. T. A. EdIson. Menlo Park. N. J. 
Hydraul ic. relay. Aikman & Osborn . .. . . . . . . . . . . . . . 242,806 Winaus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243,027 Electric wires, protecting, C. A .  Hussey et al. ,  N. Y. City. 
Indexing machine, R. D. Carris . . . . . . . . . . . . . . . . . . . . .  242,751 �heet metal articles, machine for bending, R. C. Foot power mechanism, C. E. Mayo et al., Lowell, Mass. 
Insulating mat,prial , machinery for covering wire i Bhoe, B. Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,872 Grain drier. H. Cutter. North Wilbraham, Mass. 

with . H. A. Clark . . . , 242.884 I Shoe, button. G. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . .  212.990 Grate bars. W. U. Fairbairn. Boston. Mass. 
Insulating material. maclline for covering wire 1 Skate. P. Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.604 Hatchway doors. G. M. Eames et al . . Washington. D. C. 

witb, I I .  A. Clark . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . .  242.885 , Skate. roller. J. G. Norman . . . . . . . . . . . . . . . . . . . . . . . . . .  24�.96G Ice machine. G .  W. Stockman. Indianapolis. Ind. 
InSU lators. glass press for the manufacture of. I Snatch block. T. R. Ferrall . . . . . . . . . . . . . . . . . . . . . . . . . . 243.034 Life raft. W. �I . Van Wagenen, New York city. 

a. Hemingray . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . 242 .825 : Soldering implement. A .  N. Bliss . . . . . . . . . . . . . . . . . .  242,869 Motive power. method of utilizing volatile liquids for, 
Knit fabric and method of making the same, J. I Soldering machine or apparatus. H. �lilIer . . . . . . . .  242.955 I. J,j. Landis. Lancaster. Pa. 

Phipps . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.973 1 Spout. bung. D. C. Van Slyck . . . . . . . . . . . . . . . . . . . . . . . .  243.014 ;\Iou!ds for plastiC materials. H. D. Atwood et al., Taun-Knob attachment. door. A. Good . . . . . . . . . . . . . . . . . .  242,922
1 
Spout. sap. G. J. Record . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.981 ton, Mass. 

Lacing- hooks. machine for making, \V . Halkyard. 242.7n Squibs waterproof, composition to be used in Musical instruments. mouthpiece for. P.Thomsen, Phila-
Lamp bracket. carri9g;e. E. Soper . . . . . . . . . . . . . . . . . .  24�,�48 ! making. C. Crabtree . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.758 delphia. I 'a. 
Lamp, electric, A. Bureau . . . . . . . . . . . . .  . . . . . . . . .  2--12,147 Staples, machine for forming, inserting, and Machine hammers, A .  Beaudry, )'lassachusetts. 
Lamp. electric. C. A. � I ussey . . . . . . . .  . . . . . . . . . .  . . .  242,930 , clinching. J . R. AUgire . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,sm Pumping engines, E. G. Shortt. Carthage, N. Y .  
Lamp, incandescent electric. T. A. Edison . .  242,800. 242,897 , Starch separator. E. Wilhelm . . . . . . . . . . . . . . . . . . . . .  243.024 Pulverizing apparatus. J. E. I l olmes. Washlnl'(ton. D. C. 
Lamp, Incandescent electric, E. Reynier . . . . . . . . . .  242,984 �team bOiler, W. R. Michener . . . . . . . . . . . . . . . . . . . . . .  242,787 Skins. machine for removing coarse hair from, D. Muel .. 
Lamp. multi p le wick , O. Knipe . . . . .  . . . . . . . . . . . . . . 242.938 ! "team engine. back-Rcting. J. Fish . " . . . . .  . . . . . . .  242.908 l er. New York city. 
Lamps, manufacturing carbons for electric, T. A. i Steam engine reversing gear, Abbott & Walters . .  242,851 Stippling implement, J. Gast, Brooklyn, N. Y. 

Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.900 ' Steam meter and reducing valve. B.  WiJllams . . . .  243,0:)5 Spinning machinery. E. Harris et al . .  Providence. R. I. 
Lantern . F. S. Clinton . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  �42.814 Stereoscope and graphoscope. c3mbined. W. H. Soap. @. S. Higgins. Brooklyn, N. Y. 
Lantern for railway cars, etc . . J. Pintsch . . . . . . . . . . 2�,974 J,jewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  242,830 Ships' pen for cattJe. S. Shaw, Massacbusetts. 
Lantern. magic: E. H. Foote, Jr . . . . . . . . . . . . . . . . . . . . . 242.767 Stereotype b :ock. F. Schley . . . . . . . . . . . . . . . . . . . . . . . . . .  242.939 '['ricycle •• C. W. Oldrelve. Massachusetts. 
Lantern. magic. A. A. Hart . . . . . . . . . . . . . . . . . . . . . . . .  242.823 Stoker. mechanical. S. Haigh . .  . . . . . .  . . . . . . . . . .  . .  242.771 Turbines. 11' . F. JObbins et al . •  New York city. 
Lathe. coach, F. W. Tiesing . . . . . . . . . . . . . . . . . . . . . . . . .  24R.OOJ Stove attachment. J. J .  Lawler . . . . . . . . . . . . . . . . . . . . .  242.829 Telegraph cables. I I .  A. Clarl<. Boston. Mass. 
Lathe for turning smaH wooden articles, Sher- Stove. coal oil cooking, T. C. Comns . . . . .  , . . . . . . . . .  2-12.887 Wrenches and drills, '1'. McLean, New York city. 

man & Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.993 i Street sweeper, \\' . D. Pennypacker . . . . . . . . . . . . , . . .  242,971 
Leather black. dyeing. N. G. Sorensen . . . . . . . . . . . . 213.000 Suspender end. G. H. Phelphs . . . . . . . . . . . . . . . . . . . . .  242.7!lO I.eather washer. D. S. Hall . . . . . . . . . . . . . . . . . . . . . . . .  243.036 Swimming device. G. Hayes . . . . . . . . . . . . . . . . . . . . . . . .  242.773 
Lifting jack, P. W. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,863 Tanning apparatu<. e. Mitchel. Jr . •  et al . . . . . . . . . . .  242,954 
Lightning rod ornament, A. J. Welin. . . . . . . .  Wi!.!1 Teaching chemistry. apparatus tor. W. Farmer . . . 242,821 I.ock, G. Bayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . 242.864 Telephone. Cuttriss & Redding . . . . . . . . . . . . . . . . .  . .  242.816 
Lock escutcheon. Barnes & \I" oolaston . : . . . . . . . . .  242,861 Telephone exchange swi. ch. G. W. Coy (r) . . . . . .  9.764 
Lock escutcheon, Woolaston & Priddy. . . . .  . . . . . 243.029 Thawing out sink spouts. device for. A. Stevens . 243.002 
Locomotive engine. E. Shay. . . . . . . . . . . . . . . . . . . .  242,992 Thill coupling, J. H. ,I dam . . . . . . . . . . . . . . . . . . . . . . . .  243.031 
Lubricating compound. R. Ervine . . . . . . . . . . . . . . . . 24�.8Z8 Thrashing machine, J. N. Smelzer. Jr . . . . . . . . . . . . . . 242.846 
Magneto-electric generator. C. A . Hussey" . . . . . . . 242.931 Ticket box. M. Prior . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  242.978 
Magneto generator, T. 11". Lane . . . . . . . . . . . . . . . . . . . 242.942 Time lock. E. H. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2·l2.911 Magneto or dynamo-electric machine, T. A .Edison 242,898 Tobacco packing machine, J .  R. Lawrence . . . . . . . .  24l,782 Match safe. A. I.ke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.049 Toy money box. R. M. Hunter . . . . . . . . . . . . . . .  · . . . . . .  243,048 
Meat cutter. J. H. E. Schmidt . . . . . . . . . . . . . . . . . . . . . . .  242.�43 'I'oy pistol. G. 11" . Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243.003 
Mecbanlcal motor. T. SHllman . . . . . . . . . . . . .. . . . . . . . . .  242,798 '['raveling bap: attachment. W. Roemer . . . . . . . . . . . 242.793 
Medical compound. G. W. Robbins . . . . . . . . . . . . . . . .  242,792 Traveling bag fastening. J. IV. Lieb . . . . . . . . . . . . . . 242.944 
Metallic surfaces. device for finishing. J. A. Mac- Tray bolt. J. S. & R. Topham . . . . . . . . . . . . . . . . . . . . . . . 243.009 

kinnon . . . .  . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . 242.950 Treadle, F. M .  ''' eaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243,020 
Middlings purifiers. cloth tigbtener for. T.  Dick . . .  242,818 Truss. 1\ . Herrick . .  . . .  . . . . . . . . . . . . . . . . . .  . . " . . . . . . . .  242.926 
Milk cooler, D. B. Wooster . . . . . . . . . . . . . . . . . . . . . . . .  242,805 Types. apparatus for manufacturing, J. M. Hep� 
Mining cages. safety attachment for. C. D. Brown 242,146 burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243.044 
Mitten. etc . •  knit . C. E. Wakeman . . . . . . . . . . . . . . . . . .  243.017 Valve, balanced rotary reverSing, 1'. Brotherhood 242.876 

Inside Pa-gef eacli i nsel'tion . ..  1tt �"5 cents n Jine. 
Back Page, each i n sertion .. .. ..  $1 .00 a l i ne. 

(About eight words to a line. ) 
Engravings may llead advertisements at tile same rate 

per line, by measurement. as tile letter press. Adver
tisements must be received at pliblicati<m Office as early 
as T llursday morning to appear in next issue. 

H. rct,�nlld�;�. !�n/LOavs
e�.III?n

o
pu,,�le-

79 A very strong and powerful hand 
pump is the " Peerless." Weight. 70 lb.; 
:p���I,sa1

5
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c
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vacuum pump, with automatic valves 
and cabinet attachment, $22.00. Same as 
gas transferrer. giving very good VilCU
urn, $16.00. Same for air only (all for HZ 
lb. pressure and over), $12.00. Send for 
Circular of al l pumps. and three 3 cent 
stamps for photo. of _ particular pump 
you want. to Factory. 405 N. Fourtb St . •  
PhiladelphlR. Pa. 

Moulding. r.. Laurense. . . .  . . . . .  . . . . . .  . .  . . . . . . .  242 .943 Valve. balanced slide. H. H. Beach . . . . . . . . . . . . . . .  242.865 Sewing Moulds. facing compound for. B. Kane (r) . . . .  . . . . 9.763 Valve. rotary. P. Bro�herhood . . . . . . . . . . . . . . . . . . . . . 242.875 Machine. 
Motive power. O. W ,  Gibson . . . . . . . . . . . . . . . . . . . . . . . . .  242,920 Valve. slide. W. S. Hughes. . . . . . . .  . .  . . . . . . . . . . . .  242,929 CA P I  TAl. W A N T E D .  
Mower and harvester knives. machine for grlnd- Vehicle. spring. P. Campbell . . . . . . . . . . . . . . . . . . . . . .  242.750 The advertiser. having perfected a Shuttle Sewing 

ing. Roundy & Lennox . . . . . . . . . . . . . . . . . . . . . . . . . . 242.794 Vehicle spring brace. A . Reinwald . . . . . . . . . . . . . . . .  242,983 I �����t�·u0ct,i��������:a'fa¥f���\�
l
�

,
t���� To�f;�l��

le 
Musical i n strument, mechanical, O. } I. Arno . . . . . , 242,857 Vinegar. apparatus for the manufacture of, V. 'l'he Machine is constructed without Cams, Gears, or MUsical instrument. mechan .. J.  MoTammany. Jr. 2 12 .786 Michaelis (r) . . . . , . . . . . . .  , . . .  . . . . . . . .  9,754 Ball Joints, and can be made at a much less cost than 
Nai l  plate feeder, D. K. Miller. . . . . . .  . .  . . . . . . . .  242,788 Wadding or batting from waste products. ma- ���N��10�:gf�

n
p�r:n\�� 1f:���� :�� ��RI �������.��� Net. horse. J. I l and . . . . . . . . . . . . . . . . .  * • . • . • • . . • . . . • . • •  243.040 chine for the manufacture of, G. Cox . . . • . . . . . .  242,890 its simplicity renders it much less liable to !Bet out of Nitro�dextrine. making. G. S. Dean. . . . . . . . 2--12.893 \Vngoll ,  platform, S�ith & Gurney . . . . . . . . . . . . . . . .  242,800 or

I�
e6a:�Ac�n�:�:rl�!n

e;E���z.;���t
��e��

r 
pe��l7a��� Nozzle. C. Frankenfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242.768 Wal'on step. H. F. W .  Koeh ler . . . . . . . . . . . . . . . . . . . . . 242.9� power. wbich makes it particularly .adapted lOr l eather Nut J ock , J . Blosser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242,744 Watch stem winding and setting device, A. Twing �43.011 work. both light and heavy. �'he stItch is made io Howe 

Nut lock, J. Watt�. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  243.019 Water, apparatus tor checking the waste of, E. E. ��d
e
ng����t�f

c
:ri:��Tg:�y 

a
fS����'ire� �g;�l:�:�t?f��� Oatmeal machine. W. Eberhard . . . . . . . . . . . . . . . .  242.762 Furney (r) . . . . . . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . .  9.759 ture. Parties wbo would like to interest themselves. or 

Oil can . S.  S. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242.962 \\" eaving cane, machinery for, H. E. Tylander 243.012 �re conte':llplating making a se.wing machine. or � Sew-
Oil cloth. floor. M. A. 1.loos . . . . . . . . . . . . . . . . . . . . . . . . . �42.947 \\' el ls . hydraulic boring apparatus for Oil and :fk!l:���ti��·a�

l
f::�Ko��:�ll�

h
:�'u���u':?ri��t�� �� I)acking for piston rods, etc . •  E. G. Shortt . . . . . . . . . 242.994 other, Vaughn & Vincent . . . . . . . . . . . . . . . . . . . . . . .  243,015 good selling pOints that commend themselves, corre-

Packing. piston rod , S. Armstrong . . . . . . . . . . . . . . . . . 242.808 Whip handle. A. Ca�PbelJ . 2d . . . . . . . . . . . . . . . . . . .  2-12.749 �fl��d�n
h
c:ll:g�i��';.'};d ft�';i;:k�W%e

b
ftI1�

e
:���g�':;'d Paddlewbeel. fe>ttherinl'(. J. F. Broux . . . . . .  . . . . .  242.87J WIndow sbade slat. Shorey & Butler (r) . . . . . . . . . . .  9.756 every advantage given for its investitation. Address Paddlewheo l .  feathering. C. F. lI" i l lner . . . . . . . . . . . . 243.0·!6 Wire. zIDe coated. E. H. l I ill (r) . . . . . . . . . . . . . . . . . . . .  5.761 I:lEWING MACHINJ!}. ox 773. New York. 

Paint and putty burner. G. Bradish . . .  , . . . . . . . . . . . .  212,871 Wood, machine for ormamenting, J. P. Jamison . . 
Paper and the proceRS of manufacturing the 242,�83. 242.934 

same, anti-tarnish , G. S. Page . . . . . . . . . . . . . . . . .  242,839 \York holding clamp, J. M. Naglee . . . . . . . . . . . . . . . . . ��,959 
Paper cutting mnch1nc .  R. Furnival . . . . . . . . . . . . . . . . 242,916 
Paper for packing. etc . .  m mufacture of. G. S. Page :t4'l,840 
Paper hangings and other materiaJs. I?rounding 

machine for, T. B. Smith . , . , . . . .  242.!198 
DESIGN S. 

Paper machine suction box. C. W. Cronk . . . . . . . . .  24�.815 Bucket-ear, L. Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,804 WA NTE D-A second-hand H ol ling M i l l� to roll Parer. corer. and slicer. apple, G, Geer . . . . . . . . . . . .  2.f3,Q35 Buckle , A. Dyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,805 nail plate from blooms. Also one pair �hearN, Pen. wrltin!<. A . } J .  Kirkwood . . . . . . . . . . . . . . . . . . .  242.937 i Dish. J. C . II. Trost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.317 ��t
cg;i�:.

i!�ir�
I!J�nt'ia�'i�r���.9Bo"i�<g:�'o:l��:�a���· Phaeton body. H. W. Titus . . . . . . . . . . . . . . . . . . . . . . . .  2JR.008 i Globe holder. C. M. M itchell . . . . . . . . . . . . . . . . . . . . . . . . .  12.814 

Picture moulding hook. �1 . B. �'ranklin . . . . . . .  . . .  242.913 1 Oil cloth . C. T. & V. E. :I1eyer . . . . . . . . . . . . . .  12.309 to 12.313 
Pill cutter handle. G. F. < 'happeli . . . . . . . . . . . . .  242.883 Range. J.  T. Montross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.315 
Pipe joints. machine for preparing and soldering, I Sewing machines. ornamentation of. E. Hahne! . . . 12,306 

H. V. Hartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24B.037 : Spoon and fork handle. M. 1 1 .  Kingsley . . . . . .  12.307. 1!.308 
Pipe sections. preparing and welding. I I .  V. Hartz 243.038 1 Toy money box. J. H. Parmelee . . .  . . . . . . . .  . .  . . . . . .  12.316 

Pipe folockets, etc . .  machine for bending. J. Nuttall 242,789 i __ Pipe wrench , J. Flanagan . . . . . . . . . . . . . . . . . . . . . . . . . 241.909 1 
Plane. fiexlble-faced. L, Bailey . . . . . . . . . . . . . . . . . . . .  242,740 J TRADE MARKS. 
Planter. corn. G. D. Haworth . . . . . . . . . . . . . . . . . . . . .  2<3.04 1 I Plant.er. seed, J. Holekamp . . . . . . . . . . . . . . . . . . . . . . . . .  242.927 , Beer. lager. Bartho!omay Brewing Company . . . . . . . . 8.858 
Plow. Holhrook & Moulton (r ) . . . . . .  . . . . . . . . . . . . . . .  9.760 i Beer. lag-er. P. M, Ohmei. & Co . . . . . . . . . . . . . . . . . . . .  8.369 
Plow, S. Seegmiller. . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  242.814 I Bitters. Siegert & Hijos . .  . .  . . . . . . . . . . . . . . . . . . . .  8.370. 8.871 
Plow. side hill. W. A .  Cowley . . . .  . . . . . . . . . . . . . .  242,757 I ��rbon �Iack, Carbon Hiack Company .. . . . . . . . . ... . . .  8.84( 
Pocketbook tuck. I.. Bramard. . . . . . . . . . . . . . . .  �J2,810 i C�gars, 'I �ledO & Barranco . . . .  : . . . . . . . . . . . . . . .  : . . . . . . .  8.373 
Pocketkmfe. A. TIIschow . . . . . . . . . . . . . . . , . . . . . . . . . . 242.985 I CIgars , Cigarettes. and smokIng a�d chewmg to-
Pomace, mabhine for extracti ng juice from. N. S. I bHcco, Goodwin & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 .350 

Scoville . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 ,991 I Ci�ars. cigarettes, and smoking and chewing to-

A Good 
Investmt. 

B EST FOOT LATH ES,  
��i�1 �:rg�s, 

a
�lan�cr11'lan��!ti�8r 

Metal. Small Gear Cutters. Slide 
Rests. etc. Just the articles for busi
ness. Highly appreciated, Cata
logues free. 

N. H. BALDWIN. 
Laconia, N. H. 

W ANTED-Twenty-seven Hundred (2,700) feet one-inch 
Iron Piping. old or W."'il. t1t'iffG"iI�����J'��'i:'':o. s. c. 

Potato 'ISsorter. C .  O. �l orrls . . . . . . . . . . . . . . . . . . . 24 !.956 bucco. Strait on & Storm . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.&3 . SC�ElNC�'S 
Printer's galley, J .  A. Hurke . . . . . . . . . . . . . . . . . . . . .  , 2H,748 Cigars, Cigar

. 
ettes, plug. and other chewing tobacco, I WO ODWORKING M 1 C HINERY Printing machine. B. Huber . . . . . . . . . . . . . . . . . . . . . . . . 243.047 and smolpng tobacco. W. Duke. !lons. & Co . . . . . . 8.345 li Prlnt!ng mac�inp,. F. E. P

.
orter . . .  

, : 
. . . . . . . . . . . . . . . . .  242 .9r. ( :OIO�111:! wnter. lli�Cox & Co . . . . . . . . . . . . . . . . . . . . . . . . .  8,351 ; Planers and Matchers, Surfacers. Moulders, Tenoner�, Printmg maclIme. yarn, II . McALIster . . . . . . . . . . . .  242.951 Cordmls, Siegert & Hljos . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.372 Engines. Boilers. etc. etc. BELCHER & BAGNALL. Printlug pre.s. �ylillder. E. J. Frost . . . . . . . . . . . . . . . .  �.91' Dyes. Townley & Lovel"nd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,355 4O CortIan.d St •• New York. 
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, . ;,. 'TRADE: PE.RIN · MARIC� 

1MIi!lli!li1>!:H'.,».J��J1Y&. co , \: .  i I (r,<;U 
J. A.. FA. 'Y d! CO., 

(Cinoinnati, Ohio. U .  S, A. �  
Exclusive Agen t s  a n d  Im t;lo:-tpl"s for the LT n i ted States ,  of tha 

C E LE :a:g,.A.TED P E R I N  BAN D SAW BLA D ES,  
Warranted Bupe,"Co,·to all others 'n qlf.ality,jln-

�it;�'t::Pei:g:':.:����;r�
n
tO"�:=��'f:!t�I::-:a: 

FOR J N FO IUllA'l'I O N  (; O />i (; U{ />i I />i H Holly Water Works, 
FOR 

CITI ES, V I L J . A G E,., JoO U B TT U B A N  TO WN S, 
FACTORIES, ETC ., 

Apply to the 

HOLLY M FO .  CO . ,  LOCKPO RT, N .Y. 
O r  C .  G .  H I 1 .DRETII. i"ec'y. 

H i? Broadway. N('w York City. 

WATER EI,EVATon.  on STEA �' JET ,'nIP. 
Has DO valves or moving parts. 
With 40 lb. steam pressure will 
elevate hot or cold water 50 ft. 
high ; wlll force water through 
gih::p����as�e;f���� r;:!S�5

e
i B2 In. pump. price $7.50. wlll throw 

a % stream of water 40 ft.; 2J.2 in. 
pump, price $14,  at 50 l b. pressure. 

elevates gal. 28 ft. hifib per hour. Send for catalogue 
of Engine'V��n'h����i�' .FJei\l;\t��;,cinnati, O. 

Shafts, Pulleys, Han[BrS, Eic. 
FuiI assortment in store for immediate delivery. 

Will. SEI.L JUtS & (;0.,  
711 I.ibel· t Y  Sll·eet. New Y01'I ••  

SEN D TO LONDON,BE RRYv·ORTO 
�--- P H I LA pA F O R � 

TH E BEST BAND SAW BLADE 
LOCK.","OOD M'F'G co., 
Manufacturers of Iron Toys. Fine Gray Iron Castings, 

Metal Patterns, etc. 
P. O. Box 633. South N orwa lk. ('onn. 

OF THE $citntifit 'tUtdcan 
FOR 1 8 S 1 .  

The ]llost Poplliar Stiell t i lic Papel' i ll  the World. 
VOLU M E  X LV. :\ E W  SElt lES.  

(: OMME N C ES J U L Y  1 .  
O n l y  $3.�O a Year, i n c l n d i n g p o s lage. Weel<ly. 

..)� N ll lnbers n Year. 
T h i M  wide!}' cil'cu l a t cd and splendidly il lustrated 

paper Is published weekly. Every number contains six
teen pages 01 useful information, and a large n UJnuer of 
original engravings of new inventions and d iscoveries, 
representing E!1gineering Works, Steam )1 achinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry. Electricity. Telegraphy. Photography. Archi
tecture, Agriculture. Horticulture, Natura] History, etc. 

A II Classes o f  Re'l('ers find In THE SCIENTIFIC' 

A:\lERICAN a popular resum.e of the best scientific in .. 
formation of the day ; and it is the aim of the publisher"! 
to present it in an attractive form, avoiding- as much a3 
possible abstruse terms. To every intelligent mind, 
this journal affords n. constant supply of instructive 
reading. It �s promotive of knowledge and progress in 
every community where it circulates. 

Tel'JnS of S U h SC1' i pt i o n .-One copy of THE SCI EX
TIFIC AMERICA:\� will be sent for one ? 'car - 52 numbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of t h r e e  d o l l ars nnd tn'enty 
c e n t liJ  by the pubHshers ; six months, :U.60 ; three 
months, $1.00. 

Ci llbs.-Onc  (�xtl'n cop)' of THE ScrE�TIFIC AMERI

C A N  will be supplied gratis ,f01' rt'Cl'Y club oj fi l'e subscribers 
at $d.20 each ; additional copies at same proportionate 
rate. 

One copy of THE SCIE:\'TIFIC AMER:tJAN and one coPY 
of 'l1HE SCI E X TI FIC AMF.RICA � SUPPLEMENT will be sent 
for one year, postagc prepaid. to any subscriber io the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit. is by Postal Order. Draft. or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address al l letters 
and make all orders, drafts, etc . ,  payable to 

M U N N  &, C O . ,  
37 P a r k  R ow, N ew York.  

To Forpign SUbscl·ibet·s.-Under t,he facilities of 
the Postal Gnion, the SCI E � T IFIC AMElt lCA:"; is now sent 
by post direct from N ewYork. with regularity, to subscrib. 
erg in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German} , 
Russia, and all other European States i Japan. Brazil, 
Mexico, un:! all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFlC AMERICA X, 1 year ; $9, gold, for 
both S(,U;XTIFIC A)YERIC'AX and SnpPJ.EMENT for 1 
yea,. This includes postage. which we pay. Remit b� 
postal order or draft to order of Munn & Co., 37 Park 
Row. New York. 

© 1881 SCIENTIFIC AMERICIAN, INC
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A Marvel of iJheazm,ess and of Useful Knowledge Vn a Smau I Space. 

MOLESWORTH'S POCKET BOOK P�� CG�at:Bir, ROOTS' NEW IRON BLOWER. 
FOR 

CIVIL AND MECHANICAL EN G INEERS. 
J UST P U B L I S HED. 

Manufactured by 
D, S, CRESWELL, 

Ea.gle Iron Foundry. 
81H RACE S'l'.. 

Pecket Book of Useful Formulre and Memoranda for 
Civil and Mechanical Engineers. By Guilford L. 

PHILADELI' II lA, I'A� 
I 

:f����':�'6RleW���:l.�.i'lig:i��:�i��ti�� 3�y1�riilR!N: CIVP, �ECJ;I;\NlCAL, AN)) MI�ING EI'!"- ROO FI N  C. 
way. Cheap Edition, full bound in leather, pocket book �. INEE ln IS G af th e lten.selaer I oineclllllc 
farm red ed les. Price $1.00 free a! pastage to any part a! I n stJ l I! te, Tr�n', N .  Y. The oldest engmeering 
the world , I  school III Amenca. Next term begIns September 15. 
This Poc�et B.DOk. one of .the most opular t1!at has 

I 
io�et::gt�;�rJo�J:��li'hnW;�i� apg:i\I��;��I���g��:: For steep or fiat roofs. Applfed by ordinary workmen ever been publIshed, contaIns a , wonderful varIety of of study, requirements. expenses, etc. Address at one-third the cost. of tin . Circulars and samp,es free. Formul", and Memoranda, cove mil nearly eyery sub- DA VID M. GREENE, Director. Agents Wanted. T. NEW. 32 John Street, New York . ject which can arise in the course of the practICe of the --- - ---- _ _____ ____ 1 

Civi! or ;\lechanical Engineer. These for!"ul"" etc. , are $5 t $20 per day at home Samples worth $5free X X  CO'!' (not painted White Duck) $2 
:a:t�liJ �:��:��ree p�s:;::i��)it1r: r:���h����e�: 0 Address STINSON & Co. , Portland, Me: ' • 

knowledge of arithmetic. They comprise tiurveying, � � = .�:==:.. t- , 
Leveling, Earth'York, !-tail roads, ' Brickw�rk, Mortars, �HEPA ltD'S CEI�EBltA 'l'E D  e � 'II 'r � �g Cements. Plastenng. BrIdges, Beams and GIrders. Roofs. %60 Screw C ll l t i n "  Foo t  I n t h e  P'l ..  p:: "" o:j 
�������dSt�:re� c��:?se�Oe���'G��n��'r���ifftl'rV��k: 

. � j , .. H . -g'§ � 'E.��� Wheels, Friction, Alloys, Workshop Receipts, Boilers, Foot and Power Lathes, Drill Presses .� rIC .2:: .: 00 � � Steam Engines of aU kinds, Water Power and Water �<ft�]�����fsl.a6h���S�{t��d�:;:,ST��: .2:: �� t �'O  
�ieg��8 ����:!�!��'e�

c
, I::gir[&��,ejfl�ait�Yi��sg��ngtet Drills. Dogs. Calipers. etc. Send for ... ·�5� MEAS \, .... CUB. FT. 6� catalogue of outfits for amateurs· or ,'\&. 

�r�t� t.1rets,060:����:r� �lt!��������,":�: Knots and 
I artisans. Makes a perfect bed. No mattress or pillows required. . . ' H. I • •  S I I  E I' A ltD &; UO.. Better than a hammock, as it fits the body as pleasantly, 

I 

We also pubhsh 331, 333, 335. & 337 We.t Front Street, and lies strail/ht. Folded or opened instantly. �elf-fast-The Rai lway Uui l (le ... A Hand-book for Estimat- �. 61 _ Ci n cinnati, Ohio. ening. It is just the thing for hotels, nffices, cottages, I ing the probab1e cost of American Railway Construc- camp-meetings, sportsmen, etc. Good for the lawn, tion and equipment. By Wm. J. Nicolls, Civil Engin�er. i P d- piazza, o r  0 1  coolest place in the house." Splendid for in-Illustrated bJi engrav

. 

ings especially full upon the most I on ] 8 To 018 valids or children. Sent on receipt of price, or C. O. D. 
i:f��r�"p�;�e/nb';;�kSio���ilt ae'!t�er.rOP�·iC/'$J�&�j�:! �j , r�rag� �n��:,{);ratrd�h e':{s�e�l riIM�;i�a1 "if:::'S:N:i postaue to any part oj the world, Enl£ i n e  I. a l b e  ... Planer",. DrIll". &c. north of Ma�on and Dixon's Ilee. For �� ('ent�, In 
Among the Contents are-Chap. I. Field Operations. : DAV ID  Minnesota, MlsBouri, and Iowa. , end for Clrcu]ars. 

11. Preliminary Surveys. III. Cost of Earthwork. IV. ' W POND Worcester Mass H. w. �ADD. l.08 Fulton St., Boston ; 2079anaI St. , N.Y.; 
Permanent Way. V. Frogs and Switches. VI. Equip- . ,  , .  927 Arch ilt., Phila.; and 94 Market St . •  ChIcago. 
ment. VIl. Del'ots and Structures. 

pr The above. or any of our Practical and Scientific ElLEV .A. TO R.S Eteam and Hand Power. CLEM & MORSE. 411 & 413 
�g7!�Jie��'fr!'it����r��ge, at the pub, ication prices, to . , Cherry St., Phila., Pa., and 108 Liberty St., New York. 

iT' Our various Catalogues of Books, covering every branch of 'l'echnicaI Literature, sent, free of postage, to 
any rart of the world. 
la:zt i���i;�, % t��p��,IEb�T���l A:E��:�is��elo:1tc:;; catalogues. 

HENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers, and Importers, 
810 'VALXUT ST., PHILADELPH IA, PA. ---- -------_._-- -----

DEAN BROT H ERS, 
Steam Pump Works, 

INDUNAPOLIS. IND., 
Manufacturers of 

BOILER FEEDLRS AND PUMPING MACHINERY, 
FOR ALL PURPOSES. 

Send for new Illustrated Catalogue. 

cured without an operation or the Injury trnsses infilct 
We�r "lo!k. s������:s wn:t'l�h¥>tot�::��h2fJ �i�:n��::s of bad cases, before and after cure, mailed for 10c. 

T H E L A R G e:: S T  MAC H I NERY D E P OT 
I N  A Nt E  R I C A .  

STAN DAR D MAC H I N ERY FOR ALL P U R P O S E S .  
H . B .S M IT H  MACH I N E  C O .  
ESTAB: 1849. 925MARKET s t  PHILADELP HIA. 

STOP ;:R�o:��f:��:�: CATARRH 
HOME TRE ATME:S-T. NO CHARGE FOR CONSULTATION. The fearful effects of 

Catarrh on the system enn be stopped. Childs 
Cat<lrrh Treatment is the only known means 
of posi tive, permanent cure. Send for dis" 
cription, terms, etc. Address 

Rev. T. P. C�III.DS. Troy. O. 

Presses and outfits from $3 to $li00 
styles of type. Catalogue and ""'·'P',�'1(,P.n price list free. 

H. HOOVER, Phlla., Pa. 

WILEY & RU SSELL M'F'G COMPANY, 
GREENFIELD, MAss. .. LIGHTNING " (trade mark), 

Manufacturers of Screw Cutting and other labor-saving Machinery and Tools. Bolt Cutters for hand or power in large variety. The celebrated Lightning Screw Plates 
in various assortments. Taps, dies, and reamers for use in the bit· brace. The Green 

Ri1Jer Tire UQsetur. Green River Drilling Machines. Green River Tire Benders, Horse Shoers' Vises, Tire 
Wheels, Tire Bolt Wrenches. Nut W renches, Countersinks, etc., etc. Send for illmtrated price lUlt. 
NO'V REA D Y  -T h e  N e w  Edi t i o n  of T I'aIHwi u e' s 
( : ivil Eu g i n eel" M Pocket ]JOO.i. 12mo. 691 pages, illust:'ated with 680 engravings from original designs. Fiftee"th thousand. ReviRed, corrected, and enlarged, 
E. CL.&XTON & CO., 930 Market St . •  Philadelphia, Pa. 

B I B B'S 
Celebrated Origina.l 

BALTIMORE 
FIRE-PLACE HEATERS 

To warm upper and lower rooms. 
The handsomest, roost economical Coal Sto\'es ill the world. B. C. B IBB 8< SON 

Foundry Office and 8aleHooms, 39 and 41 Light Strit!t , Baltimore, Md. 
MArRBJ,EIZIW SLA.TE MA.NTELS. Q:J' Send for Circulars. 

FOVlVD 
THE STEAM PUMPS MADE BY 

VALLEY MA OH IN E 00., 
EASTHAMPTON, IlIASS., 

Are the best In the world for Boiler Feeding 
and other purposes. 

THE BAKER BLOWER. 

� SEND FOR 

[ FORCED BLAST.] 
The revolving parts are 

all accurately Balanced. 
Warranted Superior to any 

other. 
WILBRAHAM BROS, 

No. 2:118 Frankford Avenue PHILADEr.PHIA, PA. 
OUR CATALOGUE. � 

SNOW'S B EST 
Wate r Wh e e l  

Governor ,  
MANUFACTURED BY 

COHOES IRON FOUNDKY AND MAt!IIlN}O; UO . ,  
COHOES. N. Y. 

GREAT IMPROVEMENTS 
RECENTLY MADE IN 

Ste e l  Cast i n gs �o��S�LN�ILe�E o
�

,

�
S!NP}��� 

From � to l5,OOO lb. weight. true to pattern, of unequaled PHOSPHATE ROCK, & ( HEMICALS. 
strenllth, toughneRs, and durability. 15.0:JO Crank �hafts I We compel quartz to "rI n d  quartz. 
and 10",000 Gear Wheels of this steel now rnnning prove A ddre .... for new ,·ircular 
��.c�rfre,';�tt�c�jfs't. other Steel Castings. iiend for BAUGH & SON S, Phila delph Ia. 

('H E,,;�;Elt lSTEEI. CASTI1'"GS CO., 407 Library St . •  Philadelphia, Pa. 

EllDilf' 1.1)1�11fi'JlllfTl� AND CLAY RETORT,S ALL SH�ES. Jr �lj\lr:" !Q)M\b�U", = BO RGNER & 0 BRIE N .""O-

50 B EAUTI FU L ALL NEW DESIGNS of lIut-
terfiy, Dragon-fly. Robin Red

bre .... t, Pinks, Pansies, Violets. and Moss Rosebud 
Chromo Cards, name on, lOc. Card Mills, Northford, Ct. 

The fact that this shafting h .... 75 per cent. greater 
�lbe���hu:e����:���ru��gu�t�di;������l:c;g��i��l. We are also the sole manufacturers of the eEL I':BRATED COLLI :'\8' PAT.COUPLIXG, and furnish Pulleys, Hangers, 
:��ii�it\�� 'toost approved slb'ii�s 'i�'imMl��"s� ,on 

Trb';:���U�:��i�:.ia'ins�:.�' c,,::}���g�fita. 
pr 3tocks of this shafting in store and for sille by FULLER, DANA & FITZ. Boston, Mass. Geo. Place Machinery Agency, 121 Chambers lOt., N. Y. 

SASH DOVETAIL ING MACHINE. 
Planers, Moulding Machines, 
Mortisers and Borers, Tenoning 

Blind Rabbeting Ma
chines : also, a large 'V·ariety of 
other wood working machines 
manufactured by 

LEVI HOUlSTON, il[ontlromery, Pa. 

23 !U! S T .  A B O V E  R A C E ,  P H I L A D E L P H I A  

M A C H I N I ST S' T O O L S . RUBBER BACK SQUARE PACKING. 
NEW AND IMPROVED PA�·TERNS. 

Send for new illustrated catalogue. 
Lathes ,  Plan ers , Drills ,  &c. 

N E W  HAVEN IU.," N U FAC"I" U U I N (; co., 
�ew J l aven ... Conn. 

M A O H I N E RY, 
For Iron and Wood Workers. Han d Tools a n d  !'Inp_ 
plies. O. L .  PACKARD, Milwaukee, Wis. 

BEST IN THJ<: WORLD. 
For Pack i n g  the I' iston !Iods and Valve Ste m ;;  of Steam Engine. and I' u m ps.  

the packing which. when in use. Is in contact with the Piston Rod. 
keeps the part II against the rod with sumcient pressure to be steam-tlgilt. and yet 

lengths of about :W feet, and of all sizes from !4 to 2 inches square. 
JOHN H. CHEEVER, Trells. n:w YORK U.:L'l'ING &. PACJKH G CO. ,  37 & 33 Park Row. New York. 

"'" AN rrED. 
A palr of SECONU-HAISD HOI S'l'lNG EN(iINES, in good order. Cylinder. 8 or 9 in. diameter by 12 or 15 in. stroke. A ddress L�-\IUMER CUKE WORKS, Larimer, Fa. 

,{L ' -(·�/!:;.llI G &�LACK �ARRtl M CH INERY J-!��2:rd U_ A S PE C I A LT Y  [fiu'--
- . \",,�:.,) J O  N G R E E NWO O D  & C O .  - "'- ,>, R O C H  E S TER N .Y 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTL Y BALANCED 

IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H.  & F. M. ROOTS, Manuf'rs, 
CONNERSVILLE, IND.  

S. S. TOWNSEND, Gen . Agt, I 8 Dey Street, NEW 
\ 6 Cortlandt St , } 

WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO., Selling Agts. , 8 Dey Street, 

.... SEND FOR PRICED CATALOGUE. 

. .  //. 
Blind Stile Mortising and Boring Xacllines will mortise two Blind Stiles at once for Fixed Slats, in all kinds of wood, regardless of knots, making 50 per minute, 

�Y:t;,nr50 t:e
ermmfA���. of chiP�i .aBtCWJ�1 I�bI�en��� r&�W�g 

WITHERBY, RUGG & RICHA RDSON. Manufacturers of Patent Wood Working ..\1achfnery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied by R. Ball & Co . •  Worcester. Mass. Send for Catalogue. 

VOLNEY W. MASON &, CO •• 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS, 
PROVIDENCE, R. I. 

DRUNK E
A�)��i:� OP IUM ���.l� 

geon. C. & A. R�k. I)��t�t� ur.· �i�!�;. Ni�e. Sur
-

:J?.A.TENT 

Steam HOistmg Machines 
Four Sizes-4 to 10 Horse Power 

The Four Horse Power will raise 
1,200 lb. 150 feet per minute. Other 
sizes in proportion. 

NOBLE c!r. HALL, 
ERIE, PA. 

Steam Fitters' & Plumbers' Supp lies. 
STURTEVANTS' FAN BI,OWEItS. 

ALBER'!' BRIDGES, 46 Cortlandt Street, New York. 

@\� CARY &. M OEN � 
STEEL WIRE O Fc0:' �6{SCRIPTION � � 
234 w. 29. ST. EV£f�Y & STEEL SPRINGS. NEWYORK CITY 

$ 5 5 6 6 Agen tN' l)rofit I)et' "�Teele. WiJl prove 
it or forfeit $�OO.OO. Outfit and Sam-

E. G. R;DEOU�,I� cg�?o$���c{��Stre��,dil�� York. 

ICE-HOUSE AND HEFRIGEHATO R. -
Directions and Dimensions for construction, with one illustration of cold house for preserving fruit from season to season. The air is kept dry and pure throughout the year at a temperature of 34° to 36(,], Contained 
in SCIE�TIFIC AMERICAN S tn)PLE;\JE�T. 1 1 6. Price 
10 cents . '!'o be had at this omce and of all newsdealers. 

PATENTS. 
MESSRS. MUNN · &  CO . .  in connection with the puh

lication of the �CIENTIFIC AMJ<:RICAN, continue to ex· 
amine lmprovementa, and to act as Solicitors of Patents 
for Inventors. $12  A WEEK . S12 a day at home easil y  made. ()

.
ostIY 

outfit free. Address TRUE & Co., Augusta. Me. 

Send/or Circu1ar& Price List 
In this line of bllsines, they have had thirty:flve T E L E P H 0 N E ��w���s t:.;"t��}:� years' experience, and now have " nequaled facilities for 

Circulars free. HOLCOMB & CO., Mallet Creek, O. the preparation of Patent Drawings, Specifications, and 

$66 n week in vour own town. Terms and $5 ontfit 
free. Address H. HALLETT & Co., Portland, Me. 

" The 1876 I njector. " 
Simple. valves. 

Durable, and Reliable. Requires no special Send for U1ustrated circular. 
\V:U. lS E L.LERS & CO. ,  l' hila. 

COPE & MAXWELL M 'F'G  
Ne,,· and IDlprowed St�'l"li oe 

S T E A M P U M P S 
- AND -

BOI L E R  F E E D E R S .  
" THE BES T  MA DE. " 

Addres .. H A M II.TO N, OHIO. 

FO R S A L E . 

AgentsWantedC-- m4-- -�--;. 50-·S.M. SPF.NCF.It, the. prosecution Of
d 

APP
d
licatio�8 f

C
or Pat�nts 

M
in the 

Sells rapidly. � .  H :i 112 Wash'n St.. Umted States, Cana a, an ForeIgn ountrJes. essr •. 
Particulars free. 0 1'1 0 Boston, Mass. I MUlln & Co. also attend to the preparation of Caveats, 

Leffel Water Wheels , 
With recent improvements, 

Prices Greatly Reduced. 
8000 in successful operation . 

rnu: NEW P AI1!P:ELE'r rOi 

- Copyrights for Books, Lahels, Reissues, Assignments, 
and Reports on Infringements of Patents. Al l  business 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

�rn�
PJ��:�a.x��Wlo °t.a!.'i!'i;�I

�M';��{i���e�
¥l�� run- Sent free to those intel:es,te,d. --------------- . James Leffel Sa Co. , 

A pamphlet sent free of charge, on application, con· 
taining full information abollt Patents and how to pro· 
cure them; d irections concerning Labels, Copyrights, 
Desigils, Patents, Appeals, Reissues, II?frigements, AB� 
signments, Rejected Cases, Hints on the Sale of Pa
tentR, �tc. n E A T'I'V '8 �nVy'�t�.Spt��'::':�.i�r;. 5 .s�rl��:: ! . ' Springfield, ,0. ' "  

Catalogue FRlm. Address BEATTV,washfngton. N ,J. . .10 LIberty St . ,  N. \ .  CIty. 

M A C H I N E R Y I WOOOWORKING MACHINERY 
of every description. 121 Chambers and 100 Reade Sts., I For Railroad Shops Planing Mill., Car BuUders, <.:abinet� Carriage, Sash, Doo�1 and BUnd Makers. , 
New York, THK GEORGE PLACE MACHINER"Y AGENCY. S. A.WOODS MACHINE CO., 112 High St., Boslon l 91 LibertY �I., N.Y. , 01 S. Canal St., Chicaa:o, 

We also send. free of char!]e. a Synopsis of Foreign 
Patent Laws, showini! the cost and method of securing 
patents in all the princi pal countries of the world. 

M UN N  & CO . ,  Solicitors of' Patent .. , 
37 Park Row • .New York. 

BRANCH OFl'ICE.- Corner of F and 7th Streets, 
Washington, D. C. 

© 1881 SCIENTIFIC AMERICIAN, INC



New York Ice 
TMa�h ine Company, I 

1 15 Broadway, New York, Room 78. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 
lUachines llIaki ng 

ICE AND COLD AIR I  
Low Pressure when running. No pressure at rest. Ma
chines guaranteed by C. H. Delamater & Co. 

$citutif i c �1Utricau. 
TH E CA M E R O N  S T E A M  P U M P, 

DESIGNED FOR U�E IN 
Go O L D ,  S X L 'V' E ::a. ,  C O A. 'U ,  A. N' D  X R. O' N  

J.\I.[ l: N' E S , 
ALSO FOR GEN ERAL M . \ N U FACTU ll I N G  AND 

F l: R. E  P U :ruJ: P S .  
P U lnps tUl'uishe«1 \vitl, Movable Linings i n  Iron, COlnpmi4iti o n ,  or P h osph ol'.Bt·onze. 

Address T H E  A .  S .  C A M E R O N  S T E A M  P U M P W O R K S ,  
FOOT EAST 23d S'l'R E ET, N E W  Y O U K  C I T Y .  

BOILER COVERINGS, EJE1CTORS 
II> 

[JULY 1 6, 1 88 1 .  

l CATALOGUED: 
I 
I THE FOLLOWING �lANUFACTURERS ARE PRO. I MINENT IN THEIR RESPECTIVE LINES , IN 
SHORT, ARE HEADQ U A RTERS : -----
\lY I R E  R O P E:  

THE HAZA RD MAN UFG. CO., Work" at Wilkes Barre, Pa. 87 Libel'ty St .. N. Y. 

HOISTING ENGINES. 
C OPELAND '-� BACON� 

8a L I BERTY til T . ,  NEW Y O R K ,  

MACHIN ISTS' TOOLS AND SUPPLIES. 
I I .  I'RENTISS & CO M P A N Y ,  

1 4  De �' S t .  ( I'. O. Box 3362), New Y ork. � Are the cheaP
I�\t��'::����f��tive machines 

A • .tt
FJ;'h'kt'�*�·a /.:�lgL!.:r:���,'I

N�.'!C�;'l'k. ROCK DR ILLS & A IR COMPRESSORS. 
. " I Elovatill[ WatBr and CO llVByill[ LiQuids BOYLEICE MACHINE CO.  INGERSO L L ROCR DRILL CO., 

A�BE"1 OS-I,INED. REMOVABLE. . . :  from Mines, Quarries, Ponds, Rivers, Wells, Wheel Pits ; . '  1 1 -2 I'al'l, I'lace. New YOl'k. 
T H E  l'A 'r .; l\ T  A l n  � I'A CE C O V };RI l\ GS. for use in R. R. Water Stations, Factories, etc. They Ice Machines THE CHALMERS-SPENCE CO . ,  Sole Proprietors, I R"2 sple!ld.ldly.adapted for cony eying li</uids in Brew- Estah!'a E A C L E A N V I L S .  1 843. 10 Cortland St. Foot of East 9th St. , N ew York. ; �� _ es, DIst.l11ertes, �ugar RefinerIes, �aper Mil ls, Tanner-

B 
W J 0111 $'- :;.c.::!!:E;":';;:!Yf.���::K. Refrigerati ng" Apparatus .  I :'.'.'.,!!:A;'�;�-:!��·ro':::. :::;:'= M, M, w� 

• p. , q -----. 
:ro�e�c�:/�iec\�- Est�!'

a�2s �:,le��;.��t�!r�,���hlc:!�;c�!ion. ����1: w��!��;Ef�E���� ��a��! o!i
e���: AIIElfDI with Safety Lock At� - , . ,  by FISHER & NORRIS only. 'I'l'enton, N. J .  

T R , ' 0 . A R � tachment, Patented I875- 6 C O L I Til B I A B IC \ CLE . M • 
6-7. Beware of lnflinge- ' The Bicycle has proved itself to be a I:EXETER llIA C H I N }; WORRs,t: 
ments. ThIS Instrument permanent, practical rond vehicle. and Manufacturers of 

L I Q U I 0 P A I N T S f�rSW)di��r:�ihsl�t�"J8� ��:a�I':,�.bCfrtre��1:;n�re1�rg��\���; St��!:��:��g �:;'�:�lus�Ud 
::a. O O F'XN'Go, i ��;AI�u'!,%epl��fn:l1nf��t ,�\\e�i�ei';!<�����:;'ft';;'��� t�li���l�: 1>0 Federal St ..  Boston, M as�. 

I watchmen. Send for cir- Send 3 cent stamp for catalogue with 
Steam Pi pe and Bo i le r  Cover ings , I P. O. Box 2;;',;. 21:i BroadWay, N��''f���.E. nlHAUSER, price'\'\'iHn,8'p�n}1���8°u() . . The Greatest Rook Breaker on Earth. 

L I N  I N G F E  L T ,  597 Washington Street, Boston, Mass. �:r
ci
��h� 

t
�gra cfr��Y��B. A:U��'it�O�li�¥;M'!i,\!,� 

STEA1\'I PACKING, ERICSSON'S WM. A. )IAR Il I S .  I R O N  \v O lt I{ �. Chicago, III.  
I'RO V I DENCE, R. I. (I'A R K STREET) ,  S T E A R N S  S A W  M I L L S  WICK PACKING, Six minutes walk West from station . • 

PURE ASBESTOSMILLBOARD,
G, Now Galoric Pmnnin[ En[ino I H:i!�!���d9}!I�e1��::��,�!t�E ST::���l�:�;��l'�;���O�I��il�������I:;:�·pa. 

C AS K E TS ,  

Sheathhtgs, 
Oements, &0. 

FOR 1 .... 1 111 10 to 1 ,000 H. I' . 
DWELLINGS A N D  CO UNTRY SEATS. 

Asbestos Ooatings, Simplest cheapest, and most economical pumping engine 
�{;sg1i.rriJ��"ale�rIS��J·fo���c���:��.r;�g:�i���rate. 

Descriptive price lists and samples Bent free. DELAMATER IRON WORKS 
H .  W. J O H N S  M ' F ' C  CO . ,  c. H. DELA M A TER & CO., I'l·OPl·!etOl'O, 

87 Maid en Lane, New York.  N o. 10 CortLl IlIl t  StJ'I ' et ,  Sew York , N. Y. 

xacBived Medal 
AND 

mGIIll8'l AWARD 
STEAM ENGINES, &. B. FAR(lUllAB, York. Pl., 

O F  M E RI T  
AT 

CENTENNIAL 
6en4/O'f Cataloguco 

The " SWEETLAND CHUCR." ����::i:;tpenden�d Eccen. � TO I N V EN TOR S Strength,Du· ( ) , 
rablllty, and 
Simplicity of constructIOn. 
SWE E T LAND 

THE 

126 ffn�gnSt.. H d WI t t '  G ___ _ __ _ _ __ �e��:�_ owarU annlaC nrlll[ O .  
M i l l  Stones and Corn M i l l s .  i (INCORPORATED,) 

, We make BUrr Millstones, Portable Mills, Smut Ma-j' chines, Packers, Mill Picks. Water W, heels. Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue. 

, J. T. N O Y E  & SON�, BuHlllo. N. Y. 
364 & 366 Broadway, New York. 

Cheapest end best for all pur
poses-simple, strong, anddu
rable. Also Horse POW
ers and Gin Gear. HOLDS INK FOR A WEEK'S USE. ANY GOOD INK MAY BE USllID. Organizccl fUL' the Ilw,llufactul'e aud in tro 

duction of SA.W, GRIST AND lYl'.1LLS, GINS, PRESSES 
and , MA.cHT"ERY gener-

The Mackinnon ���� Pen or Fluid Pencil. 
:�7';'c��&Uiries promptly PATENTED NOVELTI ES 

AND 

THE ONLY RESERVOIR PEN IN THE WORLD WITH A CIRCLE OF IRIDIUM AROUND THE POINT. ! A l wnys )·enfJy. A lways witII you . Cannot H l ot.  CR"I.1Dot be worn ou t in a l i feti ......  lUaclH N N O N  I' E N  C O . ,  1 92 B R O A D WA Y ,  C O U NER J O H N  S'I' R E E 'l" N E W  Y O R I  .. .  
YANKEE NOTIONS ,  

General Supply Depots In all principal cities in America and Europe. O F  E V J'] R Y  D li: S O R I P T I O N  

'1ork, 
LlgbtMt draft, most d"rable. .m.plest. IllOSt economic:!l = W��: ll'aiu,c1ea1l8it IRQ Cor IIW'bt. 

AND 
mllltlS! 1'1I�m 

AWARDED 
SEPARATORS. 
&o.d tor Illustrated Ca.talogue. Addre •• A. B. Fa'1'qukar, York, Pa. 

NEW Y O R R  BELTING A N n  PAC K I N G  � 

� I -�r ��e�B�e� p!!� � �l
l
o�e�:. 1 � 

Eo- ! Chanicals����aft�\:jtha�:. been a 
� 

3" &: as I'A Iti{-IW\V.- -NE'w \' (mK�!< 

�����]2=-' 
PENCILS, HOLDERS, CA SES, &c. 

T h e  C A L L I·C R A P H I C  Pen . 
A GOLD PEN and RUBBER HOLDER, containing , ink for several days' writing, Can be carried in the 

�������c �6���:eJ-i:�h:i�ri��lvi�aW�UI1J �r��lri:�sons 
I 

M A B I E ,  T O D D  &, B A R D ,  
1 8 0  B R O A D W A Y. NEW Y O R K .  Send for Price· List. 
OI:R GOODS ARE SOI,D BY �'IRS1'-(;I,ASS DEALERS. 

. B0f; .\TIDTJ8' l'A'l'ENT UN IYEIlHL ECCEN-
i cruca;��; \Vr�L�;�?r �a�<IJ�g �i1n:S�k��e�e���dc2�� Corn and Cob, Tobacco, SnUff, Sugar, 8alt�, Roots, Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica etc., 9,nd whatever cannot be grounli by other mills, Also for Paints, Printers' Inks, Paste Blacking. etc. JOHN W. THOMSON, successor to JAMES BOGARDUS, corner of White and Elm Sts. , New York. 

The Pho�Dhor-Bronze Smeltill[ Co ,  Limited , 
l\'('W Offices and 

Salesroom, 
A DJUS1'A n ] � E I N C LINE l'RE��E�. � 

STILES & P ARKEi.t_.I'It.ESS
.
CO . •  1liddletown,  Conn. � � 5 1 2  Arch Street, 

put up over tables, each 
Mannfactured by 

Baclms Water Motor Co 
323 Broadway, New York 

Eo< 

'!!l': � . 
PHILADELPHIA ?fc'fhci- '( NO�{,. I'A . 

I PHOSPHOR-BRONZE 
Wire ,  Rods ,  Sheets ,  Bo lts , etc. 

l'alUl) h l ets aDll Particulars on A p])licntion.  

OW N E R S OF T H E  U. S .  P H O S P H O R -
B R O N Z E  P A T E N TS .  

-

Sole Manufacturers of PhoSllhor-BrOllze i ll the r. S, 's---p fCTA-ciE S TJ.l;rIllo�et;rA, Op��a Gl;sses, S H A P I N C  M A C  H I N E S. 
escopes, and compa����011�P&. J�

agE�\ir
,
s'Jae�: Six in. stroke, with countershaftandchuck,price$13�. 

ufacturing O�ti.cians. P h i l a d e l p h i ll, I'a .  Send I B O Y N T O N  & I' L U JI il'I ER, \\'Ol'cestel', Mass. 
for I l l ustrated 1 rlCed Catalogu e. I - . , . . -,--
ENSIL A GE POWER ! ���I����r1eB��r��� : :����c�!!��:: just the thing-j��' ����T���J>s���!.:r�g, N� Y. ri�t�:;{��tri��d���{�::lfi: _ Gear Cutting. Send for list of Gears. _ tI5and durability. Prices frum 

GRANT, 4 Alden St. , Boston, Mass. " , fl. �.fO�11
0 c�';'�jei�, �hf�o� 

T-�-'HE-;S�jentific f�m('ricfl.n " is printed WIth eRAs. I Address. f0r circular. 
ernor, Pump and Heater. 1 

E)!EU JOHN ,ON & co.'s DTK. Tenth and Lom- 1 HEA I.D A. 1110 RRIS, formerly HE ALD. SISCO & Co., bard St •. Philadelphia, and 50 Gold St. , New York. lJaldwi nsvi I I e, N. Y. 

I CE AT $ 1 .00 PER 'I·ON • 
I'ICTET A R'l' I FI C I A  I, I C I<: CO.,  Limited, P. O. Box 3083. 1 4-� Gl't'eu \\·ieh �t .. � .·,v Y ork. Guaranteed to be the most. efficient and ecorlOmtcol of all existing Ice and Cold Ail' Mach inp�. 

" 1 8 8 0 "  �:ir1i��t\lifJidtl, %�i'o�;e/�t�'1¥6's�'i,��i�:,de. 

THE BERRYMAN 
PAT E N T  

Feed Water Heater 

and  Purif ier 

A M P L E  C A P I T A L .  
Latest Improved Ma chi ner1/. 

CON N ECTI O N S  W I T H  ALL W H OLESALE ME C H A N T S  

I N  T H E  U N ITED STATES A N D  C A N A DA , 

A gents iu } .... ol·cigu COllllt l'h·s. 
Correspondence without charge, with all who 

desire their inventions in our tine de\·eloped. 

KORTING'S  UN IVERSAL INJECTORS. For Boiler Feeding. operated by single handle, takIng 
water up to 150' Fah. 
ofu�ll,

a�I
£���g��t;lii�s��� 6�oc�.pnM��;sf

ew York 

H A RT F O R D  
STEA M  B O I L E R  

Inspeotion & Insuranoe 
C O M P A N Y .  

Have been in use ten years, W .  B .  F RA N I{ L I N . V ,  P res' ! .  J. M .  A L L E N . Pres' t .  
and n e ver require 

repairs. 

I. B. DAVIS & SON, Hartford, Conn., 
Sole Proprietors and lUanufadul'el's in the U. S. 

T�E Hancock Inspirator, 

J. n ,  P I E RC E . Sec · y .  

Working lWodels 
And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 

THE BEST BOII,ER }'EEDER KNOWN. ,h'n k i u s '  l'a j (,l It  Pack i n g  anti ruInf'.  
. " " TH E  STA N D A R J)." Over 1 7 ,000 III use on Loc l)motI ve , sta- i Jenkins' Packing has never jailed to make a �rfect 

tionary, Marine, and Portable Boilers. ' ���n;':"�:�'fe�ir:t';!-!�"t��le a�::ll'!t�:d';'a��n��n��e 
a��;� 

THE HANCOCK INSPIRATOR CO.,  steam metal. JENKINS BROS., 71 John St., New York. 
BOSTON, llIASS. HUB :'lACH,INFRY.-HUB TURNING. HUB MORTIS_ 

��;c.:'i��8���,mr1��iPm��· s���M'![n:WI�.list and 
PO RTER llI A N UFG. CO .. Hm. � rITA 
New economizer. Only portable made ;; � (�' , WIth return fine. :;: " tl' � . I Ab!iio.l u t e  safety g :: , H I' � ;:j  11'.0111 expI o- � I ; L� r � : � 

I s ] o n a n d  � I. : i fi ! :: i ==  from spar,ks. � I; � -iii 'I � "I : Send for CIfS. :;:;' II 1 :, t �  to Po�terMfg. � I '1' : ", Co., Llm , Syra- :r-; - ' L?, 
' l'.�yeo!�Ge�: � ,l i ' ;, . 

" ��t 'Jt.,o�'t . '  . �  
'

. 

Jarvis Furnace Co. 
Patent Setting for Steam Bollers, Burns' ScreenIngs and Slack Coal without Blast. No. 7 ( 'liver St., Boston ; No. 422 East 23d St , New York : No. 709 Market St., St. Louis ; No . 1 �econd St .. Baltimore. 
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a�i��e �:\�fgJ�l�h �':,��g��� the SCIE"TIFIC 
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© 1881 SCIENTIFIC AMERICIAN, INC




