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Scientific American,

lror'rnw MACHINERY AN OPENING FOR INVENTORS.
Wiy it is that potters are not inventors, pud that the
means, methods, nnd applianoes of potters have failed to
challenge (he ingenuity of men not engaged in thit indus:
ey, iU 0s haed to sny,  Tho fact 15 manifest, howoever, that
there is no other indastry which has been 50 little benefited
by invention doring the past two hundred years. The records
of the United States Patent Office show less thun fifty po-
tents connected with the munnfacture of pottery, less than
half the number applying to potors’ umchlncry.v That the
associated  potters of the United States are imperfoctly
aware of the need of invontors™in their trade and of the pos-
gibility of innugurating improvements in their industey, is
8::3;':’,, BLX thontie, postae Inomded ...l e ':1‘ ‘dg evident from the resolution adopted by them at their recent
©lhis.~Oo oxtra oopy Of TIE SCIERTURIO AMERIOAN will bo supplled o contion,  But the stipulation against patenting which
m'xxﬁnf&";ﬂ"‘1‘33.':1:2":,":;53“” e LR R At they make in their offers of rowards for luvt:nlif)u Justifies
Rowit by postal ordor. Addross § ) Lour use of the word fmperfeetly i deseribing their sense of
MUNN & CO., 8 Park Row, New York. |04, They offer (1) roward of five hundred dollurs to

"any person who may fovent and submit to them any new

B To Adverbsers —Tho regular  ciroulation of the Bunvtnu:o
Axrm ' X oples weekly, For 1830 the x )

el el b and useful machinery of importance and applicability in
| their art and business: and (2) o reward of two hundred and

publishers antiolpate s sl Jarger cironlation,
The Sclontitic American Supplement
Yo 0 Qlstinet papor froi Uhe SCLENTIFIC ANERICAN. TITE SUPPLEMENT fifty dollars to any person who may invent any essentinl and
s txsuied weekly, Byors numbor contatne 16 votavo pages, uniform 1o 8120 yeafy] jmprovement o or upon any machinery now iu use
with SOIESTINIO AMEIICAN, Terms of subscription for SUPPLEMENT, 3 “provided that these inventions or improvements
$5.00 & yoar, postage pald, to subseribers,  Singlo coples, 19 cents.  Sold by . by potters, *‘ provi 1t “ Pk I iPhk
all news doalats throwghout the country are free from all patents obtained or to be obtained
+ Combined Rutes —The SCIENTIFIC AMERICAN and Sx‘;::‘l.m:;x:r {inventor or any other pnrsnn,"
rece 3 i Y
:2@::":’:.‘.:0':.:,:::{?:,,y'l”,:.':f :“r‘m“:;::- a5 ..Z:,;:: o The meaning of this provigion is not soclear as it might
A A} . .
The sufost way 10 romit is by (mft, postal order, or registored etter. be.  Still it is evident that the United States Potters® Asso-
ARBI SR S V0 oak Bow e X ciation require an absolute surrender by the inventor of any
Srishpido Ameridan Export BaIton. property rights in his invention before the offered prize is
From this it is safe to infer one of two things:

Scientitic merioa,
o FEDAR LIS BD 1840,
ammt & €O, Rditors and Proprietors.

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK.

— )

postage Ingluded.. ...

ENTIMIC AMARICAN Expart Bdition 1s a lange and splendid perd- |
od.ll.ga‘;.sﬁum onvo amonth Ph‘oxh number ocntaing - about yne hundred | gwarded,
Iarge quarto pages, profasely flnstrated, embracing: (1) Most of the

plates and pages of tho fonr proceding weckly 1ssues of Aho SCIRNTIPIO | either the associated potters do not believe that an invention
3 vings and valuable information: 2.,/ < % R
(::n'u':-:‘r:«l:\.':rl.\':lgﬁxﬁ AR Aot A = of leading h of essential use in their industry could be worth more than

3 > , $500 o yoar, sent propald to any part of the ¢
Workd, ‘&rnnl:';‘»?a;ﬂf e~ Nl tactarors And others who dosire | five hundred dollars; or that an inventor capable of produc-

z hands 1y displi n- | . .
;‘ég!::euv'l‘izn\:.‘sr;‘sgll?i?&ol: 'n‘?ﬁ.-ll:ﬂﬁn'::‘?fn ‘\l':-‘gy ST e At |ing new and useful machinery, upplieable in nn art substan-
T BO1ES FLFIC AM KICAN Bxport Edition has i large guarnnteed clreo- lill"_\' unimpro\'cd for two hundred years, yel cmploying
millions of capital, is likely to hold his labor und his proper-

1ation in all commurcial places throughout the world.  Address MUNN &
GO 8 Park Row, New York.

5 = e YV " ()Z"l‘dﬁi“l_{- 2 1880 ty rights at a curiously low fignre. In either case we are
NEW YORK, bATU_‘P"\, > e =2 X ;inclincd to think that the association might be benefited by

ia careful study on the part of its members of the influence

(Wastrated m;d.: ,,o:::,::::d with an nstorisk.) of patented inventions upon the progress of other arts, and
Agricultural inventions,......... 215 Inventlong, neW...,ocieirveranins 210 | of the value of such inventions both to the manufacturers
Aficoiture machinery 10r.--.-- J12 | Tron. rasprool K for-++:« 38 | who use them and to their patentces.

s THORNeL e ekt A oonen sy V- 3|  Speaking of the premiuwms offered, the Pottery and Glass-

Lumbor, where {t Mo sanRbs ok
Muachinery for agriculture,
 Mechunical inventions. ... ..
2 > a--olboumo oxhibits, Joss of th

Apple trees, two patriarchal
Astronomical notes ahd
os, Wwater, shower of
Blacking brush, improved

ware Reporter remarks that ““whatever causes may bo to
blame for it, it is an established fact that pottery is behind

SO TR e D e i s L

ﬁ‘l‘ug‘gfilgﬁ-‘;;{:f“g:ll}lln "l‘(‘i‘ :}:)J?mlm})‘lmlaél;l :% nl:ousn‘?ds of years nli‘o Wh“el ovbory other i"dus‘ry gh”

Chingae raneral, 8. oxiis, [ SRR | e e o jus of niodern ti
Roman s TAread Rucks. toatiniony of lgt‘..-. 1 nefited Jargely by the inventive genius of modern times,

; é}g ' the potter plods on in much the same way as did his fore-

20 fathers in the art. This state of affairs is largely due, pro-

29 hably, to the conservatism of the potters themselves, who

{ Roman colns at Harvard. .
1 | Sclence in four manufacture
218 | Shades for electric lights,

Shower of water beetles.
() | Socka) Science A

Coins, -

Comet, Gould’s .. ..

Consclontions workers.

Cotton packing. niew sty

gounu'y NSLO0 summer
O

f Eo oDt prizes 212 A
r.yousg, hints 1o the* 213 | seem very generally to go on the principle that “what was
Ot D e e good cuough for their fathers is good enough for them,” and

fgﬁfpanly to the fact that the attention of inventors has never

. &
: s 0 -3¢ been publicly called to the needs of the industry in this
= = 2 | .
o R me-,":j‘e-‘_‘;g"m"mm@; 33 |regard. Once let it become known among inventors that
HONe TASUDE s By | Weaying sheds 10w oo 28| machinery of improved form is nceded, and from all the

- 211 | Whale, the Granny*

5 | Whest crop of France....
12 ° Where the lumber
;ﬁ | Workers, conscientions...

oventions, agricuitural.
[nventions, engineering.
Inventions, mechanical..
nventions, miscellaneom

;2|

'mlde\'ices likely to be offered something can certainly be
-

selected to suit the different purposes,”

Though the anti-patent stipulation is likely to preventany
eager competition for the prizes referred to, the offer of them
may be beneficial in calling the attention of inventors to the
field so long left fallow. The pottery business is rapidly
increasing in importance in this country, and any invention
calculated to improve, facilitate, or cheapen the process of
manufacturing cannot fail to become a valuable property.

The associated potters appointed Messrs, Thomas C.
Smith, Greenpoint, N. Y., John Moses, Trenton, N, J., and
soc | M. Tempest, Cincinoati, Obio, a committee to investigate
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L INEERING AND MECHANICS.—Im; Horlzontal Steam
?ﬂ& 1 fgure —lmproved engine for &'3"" Dr et

SR i 3 Tl ot e L Locomotivefor | 411 test any inventions that muy be offered, and to award
Mo Ortansaid s Hatimad 220222 s o B the priges. To them all communications relating to the
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On tho V. Condition of in Steel and its Influence on BURNING OF A SUPPOSED FIREPROOF BUILDING.

Carbon
m(}owwn l‘?uetu; BYJ.SPEAR PARKER. ... e asee IS
ruwa of Engines and Bollers of the Steamsh
0. | page senersl arrancement 3

B iy = et ; In the recent burning of the .\l'unh;nmn Market, one of
m?&dgﬁ%?am:: ............. R e gn“ the most conspicuous and costly buildings in New York, we
Bteam Dredging for Orsters. D eiaiied G : . 2
ma S5 Boma Iy escripaion of ship and bave another illustration of the fatal mistake of putting into
n.'“ 2 y'i'%’ii'.i-iié’.’.‘is’iiiir'"'ﬁ;"&;{ ... Bt ... 37 |8 would-be fireproof building just enough wood to cause its
u.;:m!ﬂ” facture ar.d cost of b ﬂug%mfe'&f sy | destruction.
B n bire e S - &e1| In this case the blunder was not so apparent as the com-
; nines ﬁqﬁ-m%mb?dn}’glw&ftn i% rtmu one of setting o wooden spire over a stone church, or a
4 ﬁ:";';\nd"g;' ?g'l'a:-:nuumlmAni\l § gg tinder box, in the shape of a mansard roof, over a granite
- 63 | warehouse; yet the blunder was there, and the ruin of a
: o3 | building which cost £1,400,000 is the result.
J. = The building wus considered practically if not absolutely
} .= | fireproof.  The floor was of conerete, the walls were of
UL GROLOGY, BTC. ~A :
lent Remalos in -.I’vannmcﬁ:%uﬁ %53 | brick and glass, the rafters were iron trusses, and the roof

the um’u A aaceisl I
uanobrgn uqﬂlln :ogﬁm the Kecurrencs of Cortal

"
B eI PN o ol ooy i Flien I'he stall fixtures were of wood;
~Ealtand Bt - y i 5
i nm:';"‘.r_l(,g}goa-'r}:‘r;’?\\mrmn-md Estuarics. but the stalls were 80 widely spaced that there would hiave
b anso At o, Ropublic of”Ban ade.r.;f: been no great danger of mjury to the main building through

1 Phieno- was covered with slate,

LY. NATURAL HISTORY, W10,
S otats faatlo Msthon o Hes
e ot e v 13

u‘n‘ca:u'thn Crop,~Nuew trude for tho N

ViMIBCELLAREOUR.~8ir Joasuh W hitworth.— 1
of 0's TN BIMIEN A i pias. 3 invon
lnoumlgﬂmnm" s I z,m’"l h::;’:l'ufl‘l]::?ﬂ

their burning, even when re-enforced by the pile of empty
barrels 1o which the fire began, had the rvoof been con-
structed as it ghould hive been in n building of that char
acier.  Unfortunately the vast and lofty arch of the roof
wis lined with wood for convenience in fastening the slntes,

ines M oantiring ono-mill T —1 Iy g N8 e ‘oly §
o ; T,‘nzg-:?..",,"""‘ o 3."'.'.:‘,:2._,!.{'];:: inch—Tha and, though tho quantity of wood was. relatively small, it
g 130 i wjagn. m:mumz ALeSL— 1 romution of u.,,i,_ wais large enough to insure the destruction of the buildin

hn#ﬂ*ﬂ“q%? WO hdihoin o wee 04 | oy : A

- s "'ii'ib'n"l't‘dii"yl ) ﬁ,‘. olln‘cr“ i8¢ flroprool againut fire, ‘
“.ﬁm ':'gr“u’ 'un‘ BT, ~Stalre,—Jarly o SaEiass I'he budlding wns orceted an 1871, and ocenpied (he blook
’.:‘Put'v"‘l"aim'"." 'ﬁ.’,'."-_u M 3 G aiints anse. Chiswio. ™ | Pounded by Thirty-fourth and  Thirty-fifth streets, and
Piigy tostration,  Perspective, plans, and detally, ... ais | Bleventh and Twellth avonues, It was 800 feot long, 200
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foot deop, 80 feet high in the interior, and was surmounted

[ by o lofty clock tower. The building, with the land and
foundntions, cost abont $2,000,000.  The loss by the fire ex.
ceeded $000,000.

e B R
CONBCIENTIOUS WORKERS,
The tendency of our times is to disregard old muxims,
It is tene, many of them, based on the experience of other
people under very different conditions, ure not applieable
Linoour day.  “Haste makes waste” may be true o the
workshop, but the business mnn knows that ““time is
money,” and it pays to be in n burry when the market
ghows signs of a change.

The good old maxim that ‘* whatever is worth doing js
worth doing well,” is too often forgotten. **That is good
enough for him, or for the mouney,” is a poor exeuse for a
mon to sacrifice his good name, and still worse to induce
lim to acquire carcless habita. It has been said that while
Amerlean workmen sre better paid, better fed, better edu-
cated, and, we may add, better bebaved, thao those of any
other country, they can beat the world in slighting their
work and cheating their customers and employers. The
ahoemanker, who turns out one or two pairs of boots n week
for n customer, tnkes an honeat pride in his work, and feels
and knows that he is to be held personally responsible for
overy stiteh he putd o, In o large factory, where the divi-
slon of Inbor should make every mun an expert fn lis own
branch, the workman often loses his identity and responsi-
| bility. He knows the customer cannot fall back on him,
however imperfect his work, 1f it I8 only covered up ko as
to concenl it from the eye of his foreman be is safe, Prob.
(ably this is doing much to encourage carcless work. It is
lwell known that ready-made clothing, boots, dresses, under-
clothing, everything made 1n large quantities, is far cheaper
| than custom work, but alus! it is very often not ns good.

There are many people in every land who like to be bum-
bugged, while others have an equally strong passion for
cheap wares, whether poor or good, and some one must
supply this demand. The producers of such goods employ
poor workmen at correspondingly poor wages, because they
must make their profits out of their workmen. Five and
ten cent stores are lowering the standard of production as
well as the scale of wages.

It never pays to be a poor workman. If you are a young
man, aim to do honest work, and, although your present
employer may not be willing to pay you any more for a
well-made cont or a neatly-finished boot than be would for
a boteh, don't be discouraged. If you are a carpenter,
make the best joint you can; if you are a machinist, see
that every bolt and rivet is as firm as if your life depended
on its properly fulfilling its duties. How carefully the
aeronaut examines his balloon, the tight rope performer his
rope before he trusts his life toit. Would a shipbuilder
take passage on a vessel of his own building if he kuew
that he had willfully neglected or slighted any essential part
of her hull? Yet many a young mechanic has destroyed
{his own future and commitied moral suicide by sending
| forth a poor piece of work. The old surgical professor's
caution to a young medical student is not inapt here. Said
he, *“If you are ever called to set a broken leg, and your
work is a failure, and the man becomes & cripple, you may
be sure he will always come hmping along just at the
wrong time, when you are surrounded by your clients and
friends. He is a walking advertisement of your incapa-
city.”

Every manufacturer knows the value of a good reputa-
tion. There are names that will sell almost anything. Why
do Burt’s shoes bring a better price than those of other
makers? Why does Squibb’s ether bring a higher price
than that of any one else ¢ Why do Merk’s chemicals have
their own price list ¥ Because they are known to be hon-
estly prepared.

The path to fame by honest merit is a slow and tedious
one. A manufacturer who is so careful about his products
that he has to put a higher price on them than his less con-
scientious neighbor can sell for, may be repaid at first by
small sales and smaller profits. It takes a long time (0
build up a reputation by excellence, but once acquired it 15
like the pearl of great price.

It is much the same with the workman as with the manu-
facturer. If every stroke he strikes is solid work, conscien-
tiously performed, he will acquire a reputation, limited as
it may be, that is sure to pay in the end. We would not
conceal or deny the fact that some mern labor under pecu-
| har disadvantages, All men are not born equal, either men-
tally or physically. Oune is naturally skillful in one diree-
tion, another i expert in many things. One man muy do
his level best, and yel he will not tarn out as good a piece
of work as his more skillful brother who only balf tries
Let him not be discouraged beesuse he 8 handicapped m
the vace, nnd may not be able to reach the top of the ladder
There i room for honest workmen evorywhere; even re:
speotable medioerity pays better than brilliwney coupled
with trickery,

The native American is distinguished by lis igenuity,
und with half a chance he makes his mark everywhere, Yet
ho sometimes loses the race in competition with less able
men of other lands, because their careful training and exely
drill in their profession, their long and severe apprentice:
#hip, hus more then compensated for the want of natursl
tnet and ingenuity. st

Perseverance will not conguer all things, but 1t goes &
long wiy toward success. While luck scems to favor the
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few, most men have to earve aut their own suceess by hard
Inbor, in which a full determination to do everything to the
vory best of one's ability counts for more than is generally
supposed,  Above all things, don't waste time in regretting
thit another trade wis not eiosen, 1€ it i nn honest one,
stiek to v and it will pay.

y - -—

g THE PHOTOPHONE.

Ax the remarkubile serdos of investigations in relation to
sonnd transmission by Hght, which led to the invention of
the photophone by Professor Bell, have already been de-
soribed at length in the SOmNTOIO AMERICAN (puge 176,
ourrent volume), and In the Surrnesest (No, 246), only o
brief reference 1o the fandumental prineiples of the inven-
tion will bo needed to mako clear the an-
nexed dingram, which ilustrates the man-
uor in which articulate spoech Is trans-
mittod by menns of o benm of light, with-
out any vigible or tangible vonnection
Detsweon the transmittiog and recelving
stations. :

A beam of light from any source ix con-
contrated on the diaphragm, A, by the
lens, B, and the diaphragm, which i« ca.
pable of reflecting the light, is placed in
such & position in relation to the lens, B,
g Lo project the light along a line joining
the axes of the lens, €, and the parabolic
reflector, D, The lens, C, renders the dic
vergent rays of light parallel, and the
parabolie reflector concontrates the light
upon the seloninm cell, B,

The selenium forms a part of an clec-
trieal elrenit, which ineludes the battery, F,
and receiving telophione, G. A sound made
in the vicinity of the transmitting instru-
ment vibrates the disphragm, A, and undulates the beam of
light projected through the lens, €, and the cousequent
variations in the fotensity of the light concentrated on the
selonium by the parsbolic reflector changes the electrical
conductivity of the selenfum and renders the electric cur-
rout undulutory. This current affects the receiving tele-
phone In the same way s it would be affected in an ordi-
nury telephonice cirouit, and the sounds made in the trans-
mitting instrument are reproduced in the telephoue.

We bave deseribed but a single form of apparatus, as the |
priveiple is substantially the same in all the forms made.

known to the public. Professor Bell, in his recent lecture
before the American Sociely for the Advancemest of Sei-
ence, said that about fifty different forms of upparatus had
been devised. The distance through which the “ photo-
phone " will work successfully has not yet been determined,
but it is believed that the extreme will be limited only by
the difficulty of adjusting tbe instruments at widely sepa-
rated stations.

1In the course of his experiments with a perforated disk
interrupter, Professor Bell sought to ascertain the nature
of the rays that affect selenium. For this purpose he
placed in the path of an intermittent beam various absorb-
ing substances. When a solution of alum, or bisulphide of
carbon, is employed, the loudness of the sound produced by
the intermittent beam is very slightly diminished; but a so-

Nution of iodine in bisulphide of carbon cuts off most, but

not all, of the audible effect. Even an appareutly opague
sheet of hard rubber does not entirely do this. Wken the
sheet of hard rubber was held near the disk interrupter, the
rotation of the disk interrupted what was then an invisible
beam, which passed over o space of about twelve feet be-
fore it reached the lens which finully concentrated it upon
the selenium ceil. A faint but perfecily perceptible musi-
cal tone was heard from the telephone connected with the
selenium. This could be interrupted at will by placing the
hand i the path of the invisible beam, It would be prema-
ture, says Professor Bell, without further experiments, to
speculate too much coneerning the nature of these invisible
rays; but it is difficult to believe that they can be bent rays,
us the effect is produced through two sheets of hard rubber
containing between them u saturated solution of alum,
Although effeets are produced as above shown by forms of
radinnt encrgy which are fnvisible, the apparatus for the
production and reproduction of sound in this way bas been
numed the ** photophone," beeause un ordinary beam of Tight
contuins the rays which are operative.
_——ctre—  —— —
Arrival Home of the Anthracite.

The little steamer Authracite, worked on the Perkins high
pMm system, arrived st Falmouth, Eugland, on the 14th
of Beptomber, having made the voyage from Philadelphia
in twenty-throe days.  She hiad on board at starting twenty:
flive tons of conl. Having thus twice crossed the Atlantic
successfully, this vessel scems to have well demonstrated
the practicnl value of the new system. The reports of the
machivery trinls of this steamer, which took place n few
wieles o at the United Btates Navy Yard, Brooklyn, have
not you been made public.

S
— —

Fhosphorescont Lighting,

“Dr. Phipson takes sulphide of burium, or some other sub-
stunoe which is rendered phospliorescent by the solar rays,
and incloses it in s Gelssler tube, through which he passes
u constant electric current of  feeble but regular intensity.
Ho claims to obtain in this manuer o uniform and agreeable
Hight, at u cost Jower thau that of gus, —Les Mondes,

| the reading of the following papers: **The Socialist Laws

THE BOCIAL BCIENCE ABSSOCIATION,

The annusl meetiog of the American Boclal Selence As-
sociation began in Saratoge, N. Y., Sept. 8. The papers |
rend related chietly to education and sanitary affairs, The |
report of the Cominitiee on Casunltios in Mining, read by
Mr. J, D, Weeks, of Pittsburg, showed that “io Penosyl. |
vinln, one man was killed Inst year for oach 105,700 tous of |
nnthracite ralsed, n greater mortality than obtained in Eng-
lish mines.  In Ohio the figures, confessedly imperfect, give
one death to 142,258 tons of coal raised in 1874, and in 1878,
one death to 255,000 tons raised.  While some necidents are
unavoidable, there is no doubt that s great majority of explo-
slons come from the carelessness of miners, who will not |
hesitate to open o sufety-lamp surrounded by fire damp to

BELL'S PHOTOPHONE,

light a pipe. The peril from the falling of roofing and slate |
ia greater, however, than any other, being about 40 percent,

of the total; and of these the public hears the least beeause

they are so common. These are too often the result of for-

getfulness, rashness, or neglect.  And again, employes are

more at fault than employers.  In fact, carelessuess and ne-

glect are common among miners 10 a degree which seems

scarcely possible.

A report on Kindergarten schools by W, T. Harris, of St.
Louis, recognized very clearly the advantages of positive,
playful, and social training for children, and as clearly the
defects and dungers of the Kindergarten system as devel-
oped by Froebel and carried out in this country. The char- |

acteristic differences between American and German chil- |

dren, from geographical and social causes, were well insisted
upon, but no reference was made to the narrow range and
purely artificial cast of Froebel's mind as exemplified in the
matter and method of bis teaching. His spirit was true and
admirable, but his system rigidly applied is anything but
suitable for American children.

Education in England, particularly as developed for girls
and women, was treated by Miss E. J. Simeox, of the Lon-
don School Board, and the co-education of the sexes was
afterward discussed with some feeling. Another aspect of

[ clothing if naked ; second, & long, steady, patient pull by &

wine, strong band up Ioto solid land.  This ix the work in
which the associated charities ask cordial co-operution,
Almsglving, which saps manhood, sell-respect, and self-re-
linnee, In n ourse,  *The Care and Buviog of Neglected
Children " was considered by Miss  Hollowell, and the
“ Volunteer Bystem of Charity,” by Mrs. F, B. Lockwood.

| Mr. G B, Bartlett submitted o paper on ** The Recreations

of the People,” In which he attributed most of the recent
improvement in the physical health and  strength of our
people to the increase in holidays snd the attention given to
athletic sports,  Mrs. Julis Ward Howe contributed a paper
on *“The Changes in American Society ;" and Frederick
Law Olmstead one on ** Pablic Parks,” in which he ealled
tention to the fact that 1wenty five
_ears ngo we had no parks which might
not better have been ealled something
¢lse than a park, whether so designated or
not.  Since then o class of works so-called
hus been undertaken which 1o begin with
ure at least spacious and bave possibi-
lities of parklike qualities. On twenty of
these now in progress over $40,000,000
havebeen expended —well nigh £50,000,000
—und this does not tell the whole cost.
Considering that in the towns makiong
this outlay the necessity of a park was
little felt, it manifests a remnrkable pro
gress of public demand. While in the
first half of the century only one publie
park was lnid out in Europe, since 1850
as many parks bave been laid out in the
lnrge towns of Europe as with us, and the
area has been larger there. What bas
been sccured for Loodon slone is of
greater extent than all the town parks
of Ameriea together. The next meeting of the Associstion
will be held in Saratoga in September, 1881, The officers
for the year are:

President—Francis Wayland, Yale College,

Vice Presidents—Benjumin Pierce, Cambridge, Mass ;
Theodore D. Wolsey, New Haven; Martin B Anderson,
Rochester; Mrs. Caroline H. Dall, District of Columbia:
Thomas C. Amory, Boston; Henry B. Buker, Lansing,
Mich.; Thomas M. Post, St. Louis; J. W. Hoyt, Chesente:
Rufus King, Cincionati; W. H. Ruoffoer, Richmond: W.
L. Trenbolm, Charleston; Isaac Sherman, New York:
Henry Villard, New York; Muria Mitchell, Poughkeepsie:
Nathan Allen, Lowell; Mrs. J. E. Lodge, Boston.

General Secretwry—F. B. Sanborn, Concord.

Treasurer—F. J. Kingsbury, Watertown, Conn.

Directors—Dorman B. Eaton, New York; T. W. Higgin-
son, Cambridge; Horace White, New York; J. W. Dickin-
son, Newton, Mass.; Anson P. Stokes, New York: Jooas
M. Libby, New York; Carroll D. Wright, Boston; G. J.
Riche, Philadelphia.

Department of Education—W, T. Harris, Concord, Mass.,
chairman; Emily Tarbott, Boston, sgeretary,

Health Department—D. F. Lincoln, Boston, chairman: B
'W. Cushing, Boston, secretary.

education was considered by President J. M. Gregory, of
the Tilinois State University, in a paper on American news- |
papers.  Mr. Gregory took a generous and hopeful view |
of the influence of newspapers, regarding them as the best |
index of American life and the fairest representation of
the people. The best brain of the country speaks through |
the newspapers. They are the people’s libraries—the eyclo-
pedia of the millions. ‘

The sanitary renovation and salvation of Memphis was |
discussed by Dr. A. F. Lincoln, of the National Board of |
Health, The regulation of medical practice by statute law
was considered by Dr. E. W. Cushing, of Boston; and the |
economic aspects of the treatment of the insane, by Dr. |
Walter Channing, of the same city.

The question of adulteration of foods, medicines, ete.,
was brought prominently before the meecting by Mr. George
T. Angell, whose sweeping assertions were disputed by Pro- !
feasor 8. W. Johnson, of New Haven, Professor Rewsen, of
Baltimore, Professor Nichols, of Boston, and others, Secl
retary Sunborn, on the contrary, stood up for Mr. Angell,
rating the negative testimony of those who had not been
able to discover many or frequent ndulterations us of less
weight than that of men who had found such adulterations.

The procecdings of the second day’s meeting embruced

of Germany,” by H. W. Farnlam; ** Modern Legislation
Touching Marital Rights," by Henry Hitcheoek: ** Libel
and its Legal Remedy,” by E. L. Godkin; ** Pensions ina
Republie,” by F. J, Kingsbury; ** Laws Regarding Dissec
tion and Grave Robbery,” by Edward M, Hartwell; and
“Indeterminate Sentences for Crime,” by Z. R. Brockway,
Superintendent of the Elmirs Reformatory,

In the fivst paper and the third and lagt day, Rev, D. O.
Kellogg read o paper on ** The Principle and Advantage of
Association in Charities.”  In the subsequent disoussion
Robert 'T. Paine mmintained that charity must do four
things—relieve worthy need promptly, fittingly, and ten-
derly; prevent unwise alms to the unworthy; raise into in-
dependence every needy person, where this is possible, and
mauke sure that no enldren grow up to be paupers.  Relief,
detection, elevation, and prevention are all essential parts of
a complete plan.  Families or persons who have fallen into
want usually need, first, relief—food 1f hungry, fuel if cold,

Finance Department—David A. Wells, Connecticut, chair
man; Hamilton A. Hill, Poston, secretary.

Department of Social Eeonomy—W. B. Rogers, Boston,
chairman; Walter Channing, Boston, secretary.

Department of Jurisprudence—Fravcis Wayland, New
Haven, chairman; Theodore J. Woolsey, New Haven,
secretary; corresponding members, Moncure D. Conway
and Edith Simcox, England.

The Course of a Lightning Flash,

Prof. Tait, of Edinburgh, insists that when people think
they see a lightning flash go upward or downward they must
be mistaken. The duration of a lightning flash is less than
the millionth part of a second, and the eye cannot possibly
follow movements of such extmordinary rapidity. The
origin of the mistake seems, he says, to be a subijective one,
viz., that the central parts of the reting are more sensitive,
by practice, than the rest, and therefore that the portion of
the flash which is seen directly affects the brain sooner than
the rest,  Hence n spectator looking townred either end of a
flush very naturally fancies that end to be its starting poiat,

S evtr—
Shades for Eleetrle Lights,

A French inventor, M. Clémandot, bis devised o shade for
reducing the glare of elvetric lights, which he claims to be
much more cconomical than ground glass globes, Hemakes
his lantern of glass tubes Alled with finely spun glass threads
or gluss wool, By refleotion from the gluss threads the light
is given the desired diffusion, with a loss of illuminating
power not exceeding 16 per cent, aguinst 80 or 40 per cent
with opal or ground glass.  The natural blueness of the ¢loe-
tric light ean be corrected by tinting the glass tubes or the

inclosed wool,
e SIS B ST
Loss of Melbourno Exbibis,
By the wreck of the ship Evic the Red, on the southwest
coast of Australin, 100 cuses of goods for the American ex
hibit at the Melbourne World's Fair were lost.  As the Ex-

it

bibition opens October 1, the exhubits eannot be replaced.
POSN PR g

O

Tur locomotive of the train that wis wreeked in the
Bridge disastor has beon fished up and ropaired, snd i
drawiog trains on the Edwmburgh and Glasgow line.
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NEW INVENTIONS,

An fmprovement in fireproof coilings has been patented
by Mr, Johin D. Ouiwell, of New York City. The objeot
of this invention is to prevent the plasteriog applied to the
collings nt the points whore the corrugated arched plates
moet the girders from becoming loosened and fulling off.

A alioe nail for the channels of boots or shoes roughened
on ltx shipuks, having a body slightly tapered on two of its
opposite sides, but drawn from the middle of the other two
opposite sides to form an entering point, and provided with
an elongated or dismondshapod head, bas been patonted by
Mr. John Hyslop, Jr., of Abington, Mass.

Mr, Julius Austin, of Wakeman, Ohio, has patented a
simple, inexpensive, and effective wind wheel, to be oper
ated by the wind for aetunting pumping, grinding, and other
machinery.

An improvement in refrigerators has been patented by
Mr, Obarles P Juckson, of Qhicago, 111 The objeet of the
invention is to secure economy and convenience in shipping
and storing refrigerators, and to secure 4 constunt clreula
tion of air and an extended refrigerating or cooling surface
within them.

Mr. Charles 1, Norton, of New York City, has patented
an improved spring clip for indexing books, which is both
simple and convenient. It consists in a olip of spring metal
with sides of unequal length, and having a sharp bend near
the end, and an index letter stamped on the vart between
the bend and the end of the olip, so that the elip ean be
placed on the end of a page with the lettered part projecting
ontward, and thus indieating the index divisions of the
hook.

An improved neck yoke, for connection with the end of
the tongue or pole in a double team, has been patented by
Mr, Thomns N, Rudgers, of Fowlor, Mich, Tt consists in
the peculiar means for increasing or diminishing the lever-
age of the neck yoke, or adapting it to unequally matched
horses; .

Mr. Alfred Nobel, of Paris, France, has patented a primer
for the ordinary composition of powder when reduced to
meal, and thereby adapted to increase the charge in a hole
of given size by its compressibilily.

A fence, so constructed that it can be readily set up, and
which is light, strong, and durable, and not liable to be
blown down or pushed out of place, hus been patented by
Mr. Daniel T. Hazen, of East Milan, Mich.

A register for registering the number of fares deposited
in the fare boxes used in street railway cars, stages, and for
other purposes, has been patented by Mr. Joseph N. Hardy,
of New Orleans, Lu. The invention consists of a toothed
cylinder pivoted in the lower part of the fare box below the
tilting trap. The shaft of this toothed cylinder is connected
with an index on a cirenlar dial, so that as the cylinder re-
volves it tarns the index, which shows on the dial the num-
ber of fares paid.

Mr. Bernhard von Schenk, of Heidelberg, Germany, hLas
patented s mass for manufacturing plastic objects, consist-
ing of sulphate of lime nine and u half parts, coal or coke
ope part, and iron shales sixty-hundredths of a part.

Mr. William Wilmington, of Toledo, O.. has patented cer-
tain improvements in that class of car wheel chills which
have in the outer portion of the flange face a peripheral
receptacle for sand or its equivalent. The invention con-
sists in constructing the chill with this peripberal recepta-
cle, and also with a circular chamber in rear of it having an
inlet and outlet for the circulation of superheated steam,
the object of which i5 to retard the cooling of the iron in
order to increase the depth of the chill.

e
IMPROVED BLACKING BRUSH.

Scientific Amevican,

winter.
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NEW EXTENSION STOVEPIPE,

The engraving represents an fmproved oxtonsion stove
pipe joint recently patented by Henry Cook, corner of Main
and Hurrison streets, Leadville, Qol.  The two parts are
adupted to slide togetber telescoplonlly, admitting of using
the pipe in situations where joints of the regulnr length
would not be available,  The advantage of thisarrnngement
will be apparent to nny one having anything to do with
stoves and stovepipes, and the amount of vesation that will
be avoided by its nse is considerablo,  The construction of
the extension joint will be understood by reference to the
engraving, in which Fig. 1 s 0 perspoctive view of the joint,
Rig. 2 alongitudinal seotion, and Fig, § n transyerse seetion,

COOK’S EXTENSION STOVEPIPE.

The invention consists in a joint of stovepipe made in
two parts, one sliding within the other. A thumbscrew
passes through a yoke attached to the outer part, and enters
any one of several indentations in the rib or seam of the other
part. It will be seen that this length may be used in the
same way as other pipe, and it may be readily lengthened
or shortened to suit circumstances,

Further jnformation may be obtained by addressing the
inventor as above.

Solar Boller,
In a note before the Academy of Science, in Paris, Mr. A,
Pifre describes a compound reflector baving a focal length
much less than ususl. The zone of maximum heat is near-

The engraving represents a novel blacking brush receatly | est to the lower part of the boiler, and the laws of the heat-
patented by Mr. E. L. Wood, and now being introduced by | ing can be easily studied. The reflector presents a usable

Messrs. E. L. Wood & Co., of East-
land City, Eastland county, Texas.
The improvement consists in hing-
ing the dauber or small clrcular
brush by means of which the moist
blacking is applied, so that it may
swing over and become charged
with the blacking contained in an
ordinary blacking box clamped on
the back of the polishing brush.
The blacking box Is secured in its
place by a thumbscrew. The dauber
I8 pivoted and provided with a erank
at the back of its support so that
when it is inverted =0 us to touch
the blacking it may be rotated,
Spring catches wre provided which
hold the dauber in either of it po-
sitions,

When the brush is not in use the
cover Iy placed on the blacking box
and the dauber In brought down upon it. Arranged in |
this way the brush may be carried without blueking other |
articles with which it may be brought into contnet, ‘

- —
Importing Oysters. ’

Boston flats have recently been stocked with oysters unin- i
tentionully introduced from African waters by the bark |
Fantee,  While the burk was off the const of Africa hor sides |
and bottom were fastened upon by oyster spat, which throve

abundantly. Many bushels were removed on her recent

NOVEL BLACKING BRUSH,

surface of about 100 square feot to the sun,
taing 1'8 cubic feet of waltor,

The boller con-

atmosphere every 7 or 8 minutes.  In severnl experimonts
even 6 minutes have heon suficlent to raise the prossure 1
atmosphere.  The machine conuected with the appuratug hns
i uew construction, und a pump connected with it Nfted per
minute 442 square fect of witer to o helght of 10 fost, This

Inbor s ten times ns great ny that previously obtalned at
Alglers,

aveival at Long Wharf and planted on the flats.  Itis hardly
probable that they will survive the cold of the coming

[OcroBer 2, 1880.

! Homun Colus nt Marverd,

Tu 1877, Robert Noxon Toppan (18568), of New York, pre
gonted to the lbrary n collection of Roman colns, ¢ighty-one
in number, iHlustrating the period from 400 B.C. to Con.
gtantine the Great, A.D. 887, The colns, says the Harvard
Register, nre of copper, silver, and gold, and are of exeep.
tional value, owing to their fine state of preservation, many
of them belng ns elear cut us the recent coinnge of the United
' States Mint,  Copper money was first eofned in Rome nbout
{426 B.C,, and this collection includes n large copper ax of
400 B.C.  The stamp of the government did not determine

the value of the coin; it stmply certified that the valoe ex-
isted in the coin,  All the Roman empoerors before Constans
tine aro ropresented here.  Cleopatra, Julius Cusar, Brotus,
Byl the Calpurnion, Kmilian, and Acilign familios, con-
weibute n coin ench, nnd there are ton of the yenr 269 B, O,
Thin colleetion remained unarranged until quite recently,
when the donor presented n handsome case, and personilly
[nrranged the coing chronologieally, with a deseriptive Jnbel
benenth each coin,  The case is of polished rosewood, two
foot in height, three foet in length, eighteen inches in depth at
the base, nnd kix inches at the top. It has been placed in
the art room, which is immediately above the delivery room,

and can be seen at any time by permission of the librarian.
——— e — - ——

How Diamond Mines are Worked.

The system of working the diamond mines is deseribed by
an operator as follows: :

The ground being picked loose by natives and broken up,
is hauled out of the mines in tubs running on inclined wires;
from these tubs it is transferred to a sifting cylinder, which
removes the coarser stones, the remaining soil being mixed
with water and slowly stirred in a flat pan of circular form,
by means of arms fitted with teeth, this pan varying from 6
to 15 feet in diameter, according to the amount of work to
be done.  The effect of this is to leave the diamonds, which
are beaviest, at the bottom; the lighter soil escaping over
the edge of the pan, to be taken up by a dredger and trucked
away. At the end of a day’s work the contents of the circu-
lar pan are cleaned out and washed up in hand-sieves, when
in turning over the sieve on the table the diamonds can be
at once seen from their brilliance, some being of most per-
fect octahedron shape and as clear as crystal.

The rough diamonds are almost invariably below 10 carats
in weight, the average being about the size of apea; indeed,
in the Bultfontein mine, a 10 carat stone is looked upon asa
curiosity, though specimens exceeding 100 carats in weight
have on rare occasions been secured. The value of a stone
depends entirely on its color, shape, and freedom from spots
or flaws; those of faultless shape and perfect whiteness tak-
ing the precedence of all others. The diamonds exceeding
20 carats in weight are mostly of various shades of yellow,
a large white dinmond being a comparative rarity.

A Good Example.

A shipbuilding firm of Dumbarton, Scotland, offers awards
ranging between $10 and $50, to any workman in their em-
ployment who has (1) invented or introduced a new machine
or hand tool into the yard; (2) improved any existing ma-
chine or hand tool; (8) applied any existing machine or hand
tool to a new class of work; (4) discovered or introduced any
new method of carrying on or arranging work; or (5) made
any change by which the work of the yard is rendered either
superior in quality or more economical in cost.

>

Into the Bonanza Group.

The north header of the Sutro Tunnel has passed through
the Consolidated Virginia and California mines, and is fast
nearing the point where it will connect with the Ophir, being
at present in the Golden Gate ground, which adjoins the
Ophir and Mexican on the east. The course of the tunnel
will continue a little east of north until it connects with the

| United Sthtes patent.

Ophir, when it will bear more to the eastward for a connec-
tion with the Union shaft, thus pass-
ing diagonally through the Golden
Gate ground at a depth of 1,600
feet below the surface. Its con-
nection with the Union sbaft will
be a very important one and anx-
iously looked for, as it will be of
invaluable assistance in the way of
drainage to the new bonsnza depo-
sits now being developed in the
Sierra Nevada and Union ground.
It is easy to sce that the Golden
Gate, located in the very midst of
these valuable developments, and
with the Sutro Tunnel now making
its way directly through it, is rather
of an interesting pieco of property
at the present time, as the tunncl
has over a thousand feet yet to go
in order to reach the Union shaft,
and all the way through the Golden

{Gnto ground, passing direetly beneath the heavy and pro-
When the sky is clear the '

[ water boils in about 40 minutes, and the pressure rises 1 The Golden Gate Company, formerly the old Vermont Con-

minent croppings in the cemetery, just north of Virginin

solidated, have their title fully perfecied and covered by
They now propose (o resume sinking
their large new three-.compartment working shaft down 1o o
connection with the tunnel, and have levied an assessment
for that purpose, They have excellent prospects alvendy,
but are going after their full share of the good things at that
point,—Lnterprise.
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AMERICAN INDUSTRIES, - No, 66,
VOOK MARING—TIE AMERICAN BOOK EXCHANGE,
Most people have heard the story, in one way or another,

d of the old lady who dropped into o bookstore one morning
Wt 1o have her old Bible reprinted, as she woas advanecing in
i years and wanted to got one in which the type wus largoer;
Rer, how the obliging clerk took her order, and in the afternoon
ll . of the sume day furnished her with o book having just the
4 slze of print and deseription of binding she required, snd
¢ with whieh she was delighted as ¢ faithful reproduction of
v

it

h
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her cherished volume. Probably there ave not many at this
duy who beiieve that books are made de noro with such ex-
pedition; but the business of modern publishing houses re-
quires the belp of s0 many essentially different industries,
and the division of labor is 80 carried into a hundred details,
that comparatively few, except those who have made a spe-
cialty thereof, have any adequate idea of the several processes
and the number of different hands which the work goes
through in making a printed book. We have, therefore, taken
as the subject of our industrial sketch this week the leading
departments of this business, as carried on by the *“ Ameri-
can Book Exchange,” the style of a company which bas,
within less than two years, become one of the largest pub-
lishers of standard books in the United States,

L The business was inaugurated by the publication of one |

volume in January, 1879. . It was started on the idea that
gt the demand for standard books would be practically almost
. unlimited, if their price could be so reduced as to bring them
within the reach of the masses. To be able to make large
reductions in the price, it was imperative that extraordinary

r

1 editions should be printed, as well as that their manufacture |
i should be conducted according to the strictest business prin- |
ciples. Of a great proportion of the books printed such |
sm -1l editions are usually sold that the expense of the prepa- |

i ration of the plates, with even a moderate margin of profit
g4 to the publisher, makes the proportionate cost of each vol-
LR vme very bigh as compared with what it would be were the
& books sold by the hundred thousand. Starting with these
facts, and with the determination o issue only such books

i as would be universally acknowledged as standard, the origi- |
{E nators of this eoterprise have already achieved a success so
"" ¥ decided that, in looking over the work they are now doing,
'8 it seems no exasggeration when they claim to have effected a
e
"

s

““literary revolution,” for, although the business has been so
recently eatablishied, they are now actually printing and sell-
ing over 5,000 books a day, nearly all of them being works
such as no well selected library would be without, and the
) selling price being from one fourth to one-tenth only of what
¥ the same books eould previously have been bought for.

3 The inltind mwork in the making of a book, after the ** copy "
' is ready, ds the composipg or srranging of the gypes, This,

F Np—

Scientific Amevican,

1o nll books which do not contain elaborate engravings, or
of which only small editions nre printed, constitutes o muin
portion of the cost of manufacture, It 8 o branch of the
business, however, in which it has been found very difficult
to reduce the expense, as, notwithstanding all the efforts
made by inventors in different parts of the world for more
than Nty years past to perfect n muchine for Lype-setting,
it iy only within o briel period that n successful working
muchine has been contrived, which, on plain work, will do
the composition of u book at a lower price than the same
can be done by hand. Such a machine, an illustration of
which occupies the central position on the first page, has been
at work in the “ Gray " printing office, in New York, for
two years past, and a great deal of the composition required
by the American Book Exchange has been done thereon.
There nre twenty of these machines in this estublishment,
and the cost of type-setting thereby is veduced nearly 50 per
cont ns compared with hand work, The machines are only
sultable for plain work, such as history, biography, travels,
ete,, where but one kind of type is used throughout, and the
toxt is free from italics, quotations from foreign lunguages,
tbles of figures, ete.  The type is compactly held in three
different metallic cases, with separate grooves for the supply
of cach letter, the letters all lying in the same position.
These enses are at the top of the machine, and the operator
sits in front of a keyboard just below; a touch on any one
of the keys releases the particular letter or character desired,
the bottom one in its special compartment of the ease, when
it drops by its own gravity into a channel that conducts it
10 its proper position in the matter being composed. The
types are thus set up in one long line, which is steadily
pushed out to the left of the operator, where a “ justifier "
with a measure cuts it off in lengths sufficient to make lines
of the width of the page of a book or newspaper column, as
may be desired.

The distribution of the type, or putting them back in regu-
lar order in the cases after the printing has been done or a

nutomatically and very rapidly, needing only a boy to tend

SR
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it. Each different letter or character has one or more nicks
on the body of the type, sonrranged as to be unlike the nicks
on any other letter, and the distributing machine places each
type in its proper place according to these nicks. An expert
operator with one of these machines can compose from
145,000 to 55,000 ems of iypein a day of ten hours, while
| good compositors will hardly average the composition and
| distribution of 7,000 ems each in the same time. Includ-
ing the justification and distribution, the extra correc-
| tion which a machine calls for, and the oceasional attention
of & machinist, the cost of composition comes fo something
lless than 20 cents per 1,000 ems.

There will always, however, be a great amount of work

of the text, must be done by hand, and the ** Library of
Universal Knowledge,” now in course of publication, is of
this descrivtion. It will be a verbatim reprint of the latest
London edition of “*Chambers's Encyelopedin,” with ad.
ditions by American editors, covering’ some 154100 separate
topics, m.nking one of the largest works of this class ever
ljssued. Tt will make fifteen vu‘unws, octavo, of nearly 1,000
| puges each, closely printed type. Two volumes are to be
jssued monthly. 8. W. Green's Son, a Beekmun street privter,
| having contracted to do the composition of seventy pages o
| day regularly—an amount of work of this character which
but few of our large printing offices wonld undertake to ne-

!
complish.
| It is very rare that & book is now printed directly from

" | the types, but a mould is taken from the type form, from

' which a plate is made to print from.  An illustration on this
| page shows o large press in which the type form is placed to

make this mould, the face of the type being carefully brushed
| with black lead. and the impression being made in wax,
| which s spread about a sixteenth of an inch thick on a metal
. backing. This wax mould is suspended in asolution of sul-

phate of copper, sulpburic acid, and water, and connection
! belng made with an electric machine, the copper is deposited

| plate made, is performed by a separate machine, which works |

which, from the variety of characters cmployed, or the style | &
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vl_ypc by the wax, the finest lines of the most delicate engray.
ing being clearly and ghurply brought out. Tt takes abont
three hours' time for the deposit of suflicient copper to muke
u plate which will wear well, and when this s sccomplished
type metnd i cast upon the back of the thin sheot of copper
to form a solid backing. The plutes ure now carefully planed
| down on their backs to auniform regulur thickness, trimmed
| on the cdges, and, where the letterpress would show s good
denl of white paper in privting, some of the extra metal s
cut or “routed " out.  The electrotyping for these publica-

tions is done at the establishment of Lovejoy & Son, who
have for several years made the electrotype plates from shich
the SCIENTIFIC AMERICAN is printed.

The types being set and the plates made, the form is now
ready to *‘go to press,” as printers term it, and one of the
illustrations at the top of the first page represents the print-
ing process. The work of the Book Exchange has so quickly
grown to such great dimensions that it has been difficult to
engage a sufficient number of the kind of presses desired to
do the work. The Adams press does the greater part of the
| printing, over fifty presses being kept constantly at work, and

fifteen of these working through twenty-four hours a day.

| The Adams press is an old style book press, which does not
| work quite as rapidly as some presses of more recent desizn,
but it has a tlrorough ink distribution, gives a firm, clear,
| and even impression, and has always been a favorite with
| printers for work which was to be done with great care.
| There are other presses which it is claimed will do as good
printing, but it is not pretended that any of them will do
better book work than the Adams press,

The sheets are now ready for binding, leading details of
which are represented in the other illustrations on the first
page. The printing is usually done in large forws, with 186,
24, 82, 36, or 48 pages on one side of a sheet, each sheet
being styled a signature, and so marked at the bottom of the
first page of such siguature, that, when the binder places the
signatures in consecutive order, the pages of the book will
{all come in their proper places. The binding is all done in
| establishments expressly fitted up for this purpose at 18
Spruce street, 26 Beekman street, 33 and 85 Vesey street, and
8 Church street, where also are the packing and shipping
departments of the business. Representations of these several
buildiongs will be found on this page. More than 5,000 books

il /'
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are now being bound daily in cloth and half Russia at these
binderies, and new machinery is being put in, which, with
the additional help that can be employed, is intended 10
double this capacity. The sumber of hands now engaged
in this deépartment averages 75 men gnd 140 women and
girls,

The folding of some of the work Is done by hand, while

ljn the mould to represent exactly the impression left in the I a Jarge portion is done on folding machines, of which there

)
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are six in constani operation. The machine will fold the
2 m‘;w‘uta‘t an 1 feedes can supply thom,  The sheot
15 akd by points, o that the printed matter in cach page will
come In fust the saue relative position with that in ali the
other pages, when & long. light stripof metal, held by curved
arms, comes down and forees it through a narrow opening
in the tablelike top of the machine, whence it is taken

through a series of tapes and rollers arranged so a8 to give

Just the folds required.

After the foldlug comes the ** gathering,” or the putting
together of the different sheeis which make a book.  The |

manver in whiclf this is dove will be readily nnderstood from
the illustration, in which the employee is scen surrounded
by piles of shects, taking one from each pile successively
until all the signatures of a book are held together in the
hand.

As may be supposed, in the rapidity with which the
folding and gatbering are performed the sheetsare not pressed
firmly aud solidly together as they appear in a bound book
but to effect this they are put in a powerful press, ealled the

* smasher,” which instantly squeezes them so tight that tho |

book will then be almost as hard as a board, and only an out-
side Jeaf or =0 in a pile of several thousand will be Joose, In
this state they are taken to a machine where two or three or
more shallow cuts are sawed across the backs, just sufficiont
to allow room for a strong cord to pass through.

In the sewing, the books as gathered are placed in piles

from 12 to 18 inches high, and these cords are arranged on |

frames at such distances that they will pass through the cuts
sawed in the backs of the sheets, Tho cords are kept taut
by screws in the frames. and each sheet is sewed around
these cords, but so that the whole pile of books sewed around
the conds may be worked along, to allow of little ends of
corl being left on each side, when the string of books, as it
might be called, is cut apart. These ends are made firm
with glue in the cover or casing, when that is put on, and

glue entirely over the back also holds the cords in their

Places.  After the sewing the edges huve to be trimmed in
a outter, of which there are several styles, then the back is
rounded by o maching, the volume being held in a sort of
vise, which will yet allow the signatures to be slightly moved,
when a roller moving in a circle is passed forward and back
over the back of the volume. The old style of doing this
work was by pounding the edges with a mallet, but the ma-
chine Lis entirely superscded this class of work.

The dexterity with which experienced hands can put to-
gether book covers cannot fail to be surprising to one wit-
nessing the operation for the first time. A particular kind
of thin muslin, made for the purpose, and furnished in as
many different shades as there are styles of dress printsin a
season, is the staple article for all “cloth” bindings. It is
cut enough lnrger than the two sides and back of a book to
allow room to fold the edges well over, but the pasteboard
it is intended to cover is cut out, zenerally by s machine, of
the desired shape and size. A workman will lay out a dozen
of these muslin pieces for covers, brush them thoroughly
with glue, place the pasteboard for the sides in position, put
in & piece of thick paper or cardboard to stiffen the back,
deftly fold over all the edges, and pass the whole pile through
a press, almost before an observer comprehends what he is
doing.

When the edges of 1 book are to be gilded this part of the
work is done after the trimming, a great number of books
being held tightly in a press, when the edges, which are
trimmed so evenly and beld so closely that they present a
smooth surface, are brushed over with a thin sizing, made
principally of isinglass glue, and the gold leaf islaid on and
burnished with a bol iron. The stamping, or lettering on
the covers in gold, is done very much after the same princi-
ple, the gold leaf being pressed in by a heated stamp. The
embossing, by which the various designs of cloth covers are
made, either plain or with ink impressed in the design, is
done in a powerful press, especially built for this purpose,
from metal patterns cut in n great variety of styles. After
this the book is ready for the finisher, who puts on its case
or cover, making the inside of the cover to match the fly
Jeaf at the front and back, putting in & beaded or corded
trimming sround the back at top and bottom if desired, and
remedying any imperfections which may have been allowed
10 pass in other portions of the work.

We have thus followed the book through, from the time
the copy is put in the printer’s bands until the volumes are
ready 10 2o to the shelves of the bookseller, but our notiee
would be incomplete without reference to the work done by
what is called the ** process " system of engraving. There
are seversl patented methods of doing this work, and it is a
distinet branch of business which has grown up entirely
within the past fifteen years. By these processes a photo-
graph is made of what is to be reproduced, from cither a

woodeut, & steel or copper engraving, a lithograph, a pen
and ok drawing, or a page of printed matter, In this man.
ner the publishiers are now reproducing by phioto-electrotypes
the plates of Young's ** Bible Concordance,” o very cluborate
:orh, in w‘:::z:a,‘:nwr;pem.-«lllummgh the English text, are

umerous ations from the Greek, Hebrow, and Arbie,
making a book which would prove s very difionlt w..n: :sr
the most skillful compositor or the most necomplished proof.
reader.  Tn this way, however, the pages are simply put be
fore & camors, when m negative is taken by which an exact
impression is madedtlirough a thin film of wax, when all u.‘.,
other purts are oaten away by ncids, leaving the clear repro-
sentation of the ploture or print photographed in reliof with
un aceuracy which can only be wecured by such procoss,

—— e _

Y e "o, ®
Scientific American,
From this wax mould slectrotypes wre made in tho swme

form.
'"AY ;.N::O::l:‘p:)’;mn of the books first issued by the Ameri
can Book Exchange were such as llm\'c rlong ln:‘;:; l:u:
) riy of mankind, Irrespective of any autho
g:‘;:‘l;.:’ ;,m’_ such as the works of Macauluy, Gibbon,
Milton, Goldsmith, the anciont classios, etc., besides others,
which, fn the absence of any copyright treaties with other
countries, &1l American publishers are at liberty to reprint,
On soveral of their works, howover, they pay a copyright to
authors, and, from the great number of copies sold of every
work they take up, a small percentage on each not only
makes the suthor's remuneration cousiderable, but affords
bim the further gratifieation, of infinitely greater worth to
most authors, of knowing that his efforts are appreciated by
the reading public. Beyond this, however, the publishers
'have o special oditorial corps of their own, including the
pames of authors who have for years enjoyed a high literary
reputation, and their expenses in this department alone now
amount to about §20,000 a year,

No more statement, howover, covering the details of this
extended industry can give a correot comprehension of the
value of the work to the genersl public which is thus being
accomplished. A library of the best description ix, by this
system of publishing, made to cost so little that there are but
few mechanios and laboring men in the country who cannot,
if they will, become the possessors of the works of some of
the greatest authors who ever lived.  As a factor in the edu-
| eation of the rising generation its influence will be widely
| felt, for, of the 5,000 standard books a day now being sold
| at these low prices, it is safe to say that only a very small
| proportion would be taken at the prices which such works
i bave heretofore cost.  They now go to the masses, to people

who buy because they want to read them, and not to use
| them to fill up =0 many square feet of wall spacein a library,
i""d the rapidity with which the demand is increasing affords
the best possible evidence that the American Book Exchange
is moecting an acknowledged want of the reading com-
munity,

The details of the business in every department are under
| the personal management of Mr. Jobhn B. Alden, Manager,
in the Tribune Building, where the offices and a large retail
store are situated.

Distribution of the Prizes of the Soclety of Encourage.
ment In France.

The Society for the Encouragement of National Industry
in Frauce is one of the most admirable benefactors of that
country, for, working in silence and without show, it en-
cournges competition in industry snd art by prizes and
rewards. This society includes among its members eminent
scientists, skillful maoufacturers, and a number of men in
all branches of knowledge, who act as judges in the distri-
bution of prizes. The present president is M. Dumas, The
prizes distributed this year are the following:

1. The great medal for fine arts (Grands médaille des
Beauzr Arts), the disposal of which lies with the Committee
of Building and Art.

2. The great prize founded by the Marquis of Argenteuil,
which is bestowed every six years.

8. The prize *“ Elphége Baude,” for the perfection of the
materials for civil engineering,

4. Several different prizes for competition by the society.

The great medal was given to Mr. Charles Garnier, the
architect of the new Opera House in Paris. Mr. Rossi-
goeux, member of the Committee of Building and Art, read,
in the name of the committee, a report in which he gave a
short description of this beautiful building, one of the
grandest of Europe, and paid a fitting tribute to the merits
of its author.

The grand prize of the Marquis of Argenteuil was re.
ceived by Mr., Alphonse Poitevin for his remarkable im-
provements in photography. This gentleman had already
received the highest awards of France, Russia, and Austrin,
during the International Exhibition of 1878,

Mr. Hersent, who has at present the supervision of the
harbor repairs at Toulon, one of the most skillful enginecrs
of Fraunce, was the recipient of the golden medal of the
prize ** Elpbige Baude,” on account of his important inven-
tions for submarine structures,

Among the other prizes may be mentioned that given to
Mr. Alexis do Bisschop for the invention of his small gas
motor. The following problom waus solved in the construc:
tion of this motor: The invention of & motor with rotation
shaft, which furnishes to the workman who has to work in
bis own room a power of from 43 to 145 foot pounds per
second.  The construction of the motor must be such as to
permit the regulation of tht power according to the require-
ments, and without much difienlty. Mr, Bisschop's inven-
tion answers all these conditions perfectly.  The model of
his muchine presented bofore the society gives 86 fool
pounds, und uses only two cents' worth of gas per hour (Parls
price).  The cost of the machine is $100; These machines
nre: constructed by Messes. Mignon and Rouart, in Parls,
who manufacture also a larger sizo, costing $180, und giv-
Ing u power of 180 foot pounds per second, while the cost of
the gas used amounts to five conts per hour.

A prize of $400 was offered for the invention of & means
by which the shoek and the vibrations produced in build-
gy by steam hammers, ote,, could be nulliied. Mr, An
thont, who solved the problem, by wtroducing Tadie rabhoy
plates botween the foundutions of the machine nnd the floor,

:

- —- - ——

A prize of $200 was offerod for the utilization of the resi.
dues of munufactories,  Camillo Vincent, civil ongineer,
and Professor of Chemistey in the Oentral School, recelyed
this prize, for the creation of new Industries, namely, the
manufacture of mothyl-chlorure, trimethylnmine, and some
interesting applications of refrigeration, the extraction of
perfumes, ete.  The importance of these inventions is well
known to our manufacturers of aniline colors, and Me, Mas-
signon, a perfume manufacturer of France, has testified that
by the employment of methyl chlorure, he is able (o ex
tract 2,200 pounds of flowers a day in his manufactory ut
Cannes; the comproession pump used by him being able (o
produce 134 pounds of fce per hour,

Mr. Abel Martin, of Paris, recelved the memorial medal
and a prize of §200, for an invention which renders tissues
and wood incombustible without destroying their color.

A silver medal was awarded to Mr. Idme, of Toulouse,
for a process for the quick desiceation of wood.,

Mr. Goetz received 8100 for his labors in the direction of
reclaiming plains with quick grass,

A prize of $300 was awarded to Mr. Petit for the inven-
tion of n process by which s photographic plate can be con-
verted into a typographic plate. The ingenious process
consists in using bichromated gelatine plates, by means of
which photographic pictures in reliel are obtained, copies
of which can be immediately used for printing.

Besides this, 13 gold medals, 9 platina medals, 14 silver
medals, and 12 bronze medals, have been awarded for other
useful inventions. S, &

ENGINEERING INVENTIONS,

An improved pumping engine has been patented by Mr.
Charles B, Wells, of Ronkonkoms, N. ¥. The object of
this improvement is to adapt such engines for pumping
water, and specially for fire engines for use in situations
where a steam fire engine would be too expensive. The in-
vention consists in the combination with the cylinders of the
engine, which are formed with water jackets, of a pump
having its induction pipe connected with the jacketed space
of the eylinders, so thdt while the pump is in operation the
water passing around the cylinders will keep the cylinders
and pistons cool and prevent the engines from becoming in-
operative by unequal expansion.

An improved locomotive lift pipe has been patented by
Mr. Thomas Plain, of Elmira, N. Y. The object of this in-
vention is to insure better combustion in a locomotive and
to prevent the accumulation of cinders in the locomotive
smoke box.

An improvement in turbine water wheels has been patented
by Messrs. Albert L. Moore and Norman 8. Parker, of Port-
land, Oregon. This is an improvement upon the water
wheel for which letters patent were granted to the same in-
ventgr January 17, 1871. The object of the lmpm‘ej_nut
is to obtain both percussive and reactionary effect by the
water upon the wheel, and to construct a gale so that it
may be easily operated.

An improvement in fire engine bollers has been patented
by Mr. Truckson 8. La France, of Elmira, N. Y. The ob
jects of this invention are to protect the crown sheet of the
boiler from the dangersof low water, to raise steam quickly,
and to prevent mud deposits in the boiler tubes.

Mr. Samuel Emery, of South Toledo, Ohio, has patented
an improvement in that class of brakes in which the shoe
engages with a wheel which is smaller than and indepen-
dent of the wheels on which the car runs. It is particularly
applicable to street railway cars.

An improved triangular truss bridge has been patented by
Mr. Cyrus W. Wheeler, of Brownville, Neb. The object of
this invention is to proportion the several parts of triangular
truss bridges in accordance with the maximum stress to
which they are respectively liable, thereby avoiding needless
expenditure of material,

BRI =

An English Magistrato on Patents.

The recorder of Walsall (Eng.), Mr. J. 8. Neal, in charg-
ing the grand jury, said the recent boiler explosion at
Walsall was a most appalling lesson of the danger that sur-
rounded all modern machinery connected with steam, and
of the necessity of adopting all safeguards that invention
could suggest. It was within bis knowledge that a patent
to provent boiler explosions. and which had every
of rendering such an accident as the recent calamity all but
impossible, wis on the point of being taken out ten years
0go, but was delayed and would probably be lost through
the unjust action of the patent laws. There was no law
which ingenuity could frame which would confer s greater
benefit on trade and commerce, and also on humanity at
lnrge, than a reform in the patent laws by & reduction to the
smallest and most nominal amount of the fees and costs in
taking out new patents, and in the plice of such reduction,
the substitution of un ad ralorem duty of say five per cent
on every sale or transfer of every patent which by its suc-
cess had become valunble,  The comparative trifle for which
patents can be protected in America wns one great cause
why she has gone ahead of us 1 sciontific matters.

The Wheat Crop of France.
‘Runaln, being  the chiel wheat exporting country of
Europe, is usually considered tho greatest wheat grower.
Yet the wheat crop of France is much larger, her annusl
crop heing 286,448,000 bushels, against Russii's 224,000,000,
Thaoks to her abundant manufactorios, Franed finds & mar:

rocoived 100 of this prize.

Ket at homo for all her whont; and wo lope the liQQ'ri!a“M
far distant whoen the same will be suid of the United Statess
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OBSERVATORY OF Vamsan Contuan.

Tho computations in the following notes are by students
of Vassar Colloge.  Although merely spproximate, they aro
sufticiently nccurate to enable the observer to recognize
the planets, MM

TOSUTIONN OF PLANETA POR OCTOBNR, 1880,
Morveury.

Meroury may bo seen late fn Ootober after sunsot, It
should be looked for some nine or ten dogroos south of the
sunset point,

On Ootober 81 Mercury and the bright star Antares set
noarly at the same time,  Mercury can also bo found by s
position botween Venus and the horizon,

Yenus,

Veonus may be soen after sunset all through the month,
sotting ot 6h, 13m, M. on the 8lst.

On October 20 Morcury and Venus will have very nearly
the same declination, but Venus will be more than 6° cast of
Mercury.

Yonus will be in conjunction with the crescent moon on
the evening of October 5, e

Mars rises and sets 5o nearly with tho sun that it s not

lkely to bo seen in October.
Jdupltor,

Jupiter comes into its best position in October,
opposition to the sun on the 7th,

I'he most fnteresting evenings in October will b the Otl,
16th, and 23d.

On the Oth (if the observer take the hours between 8 and
10 P.M.) tho smallest satellite will be seen to come out from
eclipse, and the next in line will pass off from the face of
the planet. The planct will be scen early in the evening
with two satellites only.

On the 16th Jupiter may be seen with two satellites, and
as the largest satellite reappears from eclipse nearly at the
same timo that the first enters upon the planet's face, two
moons must be seen near Jupiter.

On October 28 the largest and the smallest satellites disap-
pear behind Jupiter within little more than an hour's time,
while the first satellite approaches transit,

A telescope of three or four inches aperture will show
murkings and spots on the face of Jupiter, and the planet
should be earefully watched by amateurs all through Octo-
ber, usually the best month in the clearness of the skies,

Saturn.

Saturn follows Jupiter, rising 83m. after Jupiter on Octo-
ber 1, and 87m. after Jupiter on October 381,

Saturn also comes into opposition in this month on the
18th. As the two plancts are g0 near together in the skies,
it will be easy to turn the glass fromone to the other, and to
l{ﬂiu the difference of light and color, the position of the
ring of Saturn relatively to the planet, and the grouping of
the satellites of Jupiter. And although a small telescope
will show Titan only, among the numerous satellites of
Saturn, it can be watched all around its revolution, and the
slowness of its motion compared with the rapid motion of
the satellites near to Jupiter.

A good glass of four inches aperture may show also Rhea,
the satellite of Saturn next in size to Titan.

Saturn is in conjunction with the full moon on the mosn-
ing of October 18.

Uranus.

Uranus must be looked for in the morning. It risesat 3h.
40m. A M. on October 1.  On October 31 it rises at 1h. 50m.
AM

- On October 81 Uranus is 215" west of Delia Leonis, but
nearly 14* south of the star in declination. It will be diffi-
cult to find it io the early morning hour without a well

i Neptune.

Neptune is approaching opposition and passes the meridian
on October 31 almost exactly at midnight, at an altitude in
this latitude of more than 62°.

Gould’s Comet,

Professor Klinkerfues, of Gottingen, has published a letter
on Guould's comet, discovered last February at Cordoba.
His object is to point out that the probable identity of this
comet with those seen in 1848 and 1868 need not be rejected
because it does not appear to have been sewn, although so
conspicuous an object between those years.  So nearly does
it approach the sun (within, indeed, about 100,000 miles of
fts surface) that the resistance to its motion when at peri-
helion is likely to be sufficient to produce a very consider-
able dimioution in its perfodic time, the case being, in fact,
one of resistance from the sun’s atmosphere itself, and not
merely, us has been conjectured in the case of Encke's comet,
from the ethereal medium existing in space.  Hence there
is nothing extravagant in the supposition that the resistance
of the part of the corona within which the comet passes
may be quite sufficient to diminish its period of revolution
from 175 years to 87 years, Carrying this view still further
back, Profossor Klinkerfues contends that it is probable
that the same comet may be identical with one seen and de-

It iy in

seribed by Aristotle in the year B.C. 871, when that philoso- !

pher was only thirteen yoars old and still living in his birth
place, Stagirn. He considered it likely that while the period
of revolution from B.C. 371 to A.D. 1668 was 2,030 years,
it was diminished by the resistance of the sun’s atmosphere,
fist (o 170 and then to 37 years; and, further, that it has

Scientific Jmervican,

HINTS TO THE YOUNG STEAM FITTER,

BY WM. J BALUWIN
EXHAUST STEAM AND ITH VALUK,

Among the many who own steamn engines and the engl-
neers who run them there are fow who have o just apprecia
tlon of the thermal volue of the clouds of exbaust steamn
continunlly blown to the winds from the apparently numbee-
loss oxhaust pipes, which onn be soen from the top of a high
buflding in any of our large clties,

When 1 say that threoquarters of the practieal thermal
value of every pound of conl burned in the boiler furnnce s
lost past recovery 1o the consumer, Lam putting it at less
than the actual loss; and could this heat be converted into
available motion, suitable for power purposes, it would be o
boon indeed, and money in the pockets of the one who could
do it. Perhaps there is a chance for the electrician to con-
vort it into energy; but as yet engineers ean use it for heat-
ing purposes only, where its full value can be shown in the
heating of water, air, or any tangible substunce.

The first purpose the exhuust steam is generally used for
is to warm the feed water, the object being to raise its tem-
perature as high at possible before it enters the boiler, thereby
to save fuel.

The first question which nearly nlways suggests itself to
the engineer is, How hot can feed wator be made? The sec-
ond which be somelimes considers, but seldom arrives at a
satisfactory conclusion about, Iy, What percentage of the
conl heap does the heating of the feed water represent? and
the third, which rarely comes under his notice, is, How
much of the exbaust steam from an engine ean be used in
heating all the feed water necessary 1o supply the loss caused
in the boiler by supplying steam to the same engine? and how
much of it is left for use elsewhere, partly or wholly, to heat
the fact-ry in winter or for drylng purposes?

The answer to the first question is: Water under the pres-
sure of the atmosphere canoot be heated above 212° Fah.,
and when the feed water passes the check valve at a tempera-
tare of 200° it should be considered good, although it is pos-
sible to do better.

‘Where waler is forced through a heater the temperature can
be raised higher than when drawn Uy a pump from the heater,
as the lessening of the pressure also lessens the capacily of
the water for sensidle heat.

Some makers of feed water heaters claim they can heat
the water above 212, because it is under pressure; but it is
evidently a mistake to attempt it, as both tha water to be
heated and the steam necessary to heat it should have a pres-
sure above atmosphere, and any attempt to keep a back pres-
sure in the exhaust pipe for the simple purposs only of warm-
ing the feed water above 2127 is attended with a loss instead
of a gain.

The attempt to heat the feed water 5° above 212° by a back
pressure of 2 pounds, the mean pressure in the cylinder be-
ing 50 pounds, is attended with a loss in energy more than
five times greater than the gain to the feed water.

The suswer to the second question is: That when the feed
water is raised from mean temperature (39%) to 212°, by the use
of the exhaust steam at atmospherie pressure, it is equivalent
to very nearly two-thirteenths of the weight of the fuel neces-
sary to convert water al mean femperature to steam at any
pressure, und 15718 per cent of the conl heap is the greatest
possible saving that can be made for this difference of tem
perature.

To find the saving for other differences of temperature in
the feed water, divide the differcnce botweon the tempera-
ture of the cald water as it enters tho heater and that at
which it enfers the boiler into 1,146, less the difforence be
tween the cold water and 32, and the product is the fraction
of the coal heap.

The answer to the third question is; That two-elovenths
of the exbaust steam is tho greatest quantity that can be
utilized in the warming of the feed water, and makiog a gene:
rous allowance for loss by radiation, ete,, there will still be

at the late passages through perihiclion been again decreased | b ree.fourths of all the exhaust steam for other purposes.

to 17 years, 5o that it may be expected that the comet will
return fn the autumn of 1897,

The next general purpose for which the exhaust steam from
an engine can be used is in the warming of the air of a build.
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ing, to which purpose it is often applied, though not as much
as it should be, ax there appears (0 be an idea among many
users of stenm that it s just as well to take live steam from
the boller as to cause one or two pounds back pressure on
the engine for the purpose of getting o circulation and driv-
ing the air from il parts of the colls.

The loss In power to un englne from baek pressure I vory
nenrly direetly us the difference hetween back pressure and
mean presaurs,  Thus, in an engine of 50 pounds mean pres:
sure, with a back pressure of 2 pounds, there s & lows of 4
per cent, and ax the available encrgy of an englne eannot
represent one-quarter of the practical theymal valus of the
conl, the loss caused
by 2 pounds hack
pressure cannot rop
resent more than 1
per cent of the coal,
aod as it is an i
controvertible fact
that the exhaust
steam  containg
more than three-
fourths or 76 per
cent of the praetical
thermal valuo of the conl, the balance is largely in favor
of using the oxlinust sieam, The steam fitter when pre
paring to use the exhuust, usunlly places n back pressure
valee In the exhaust pipe of such construction that it can be
loaded to suit, 50 as to reduce the back pressure to s minlmum
when inuse, and to hold it open when not required.

Fig. 1 shows a section of a back pressure valve with the
weight hanging on the positive end of the lever, showing
the position of the valve when the stesm is turned into the
coils, Fig. 2 shows the weight on the negative end of the
lever, the position usually used in summer. Fig. 8 shows
cross section on line a &, Fig. 1, to show stuffing box and
spindle,

Exhaust and live stenm should never be used in the same
coil at the same time, It is
often attempted, but is very
difficult to regulate, and the
better way is to make the ex-
haust coils no larger than
there is steam enough to fill
them, and should this not
prove suflicient for the space
to be heated, add live steam
coils with entirely indepen- S
dent connections.

Sometimes coils are fur-
pished with two sets of con-
nections, live and exhaust:
but this requires constant
attention (o prevent work. '
men, ete., from crossing the
steams, thereby causing a
waste,

Another objection o hav-
ing live and exhaust steam connections on the same coil
is the style of trapping used for one is not fit for the other.

A very good way to frap and provide for the condensed
water from an exhaust steam coil is to have an inverted
water siphon to the sewer or tank, as shown in Fig. 4, with
a vapor pipe to the roof to remove an excess of pressure and
the air. ‘This pipe should have a check valve on it to pre-
vent the return of the air between the strokes of the engine,
and the water trap should be as deep as possible.

Fi 3.
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MECHANICAL INVENTIONS

Mr. John P. McKinley, of Black Hawk, Miss | has patented
an improved sawmill head-block, by means of which the
knees of the head-block can be adjusted by the driving power
of the mill, and it is so constructed as to enable the sawyer
to set the head-blocks very quickly and sccurately.

An improved machine for filing gin saws has been patented
by Mr. Alexander F. McAllister, of Marshall, Texas. This
machine employs rotary files, and is supported and guided
by arms which engage the periphery of the saw,

Mr. Marcus M. Rhodes, of Taunton, Mass., has patented
an improved appamtus for ganging and assorting disks of
varying thickness, for coms, buttons, and other purposes.
The invention consists of an improved mechanism for feed-
ing disks or planchets to gauging calipers of asliding spring
caliper bar, the mnge of whose every movement is determined
by the thickness of the disk befog ganged, and a group of
receiving tubes reciprocated beneath the calipers by novel
mechanism.

An improved machine for making rubber belting has been
patented by Mr. Jacob D. Joslin, of Trenton, N. J.  This
machine is intended for receiving the stock and folding and
preparing the belt for vuleauization,

An improved wrench or pipe-tongs that may be adjusted
without scrows has been patented by Mr. Theodore P,
Franke, of Buffalo, N. Y. The invention cousists of a hol-
low internally socketed handle, containing in its upper sec-
tion a movable serrated lower jaw resting upon s spirsl
spring, and adjustablo by means of a rod that passes up
through the handle. . ,

et OO ——————
A RECENTLY patented compound for favoring s con-
sists of rum, alcohol, oil of apple, tonka bean, valerian root,
and lnudanum,  Such are the vile doses

smoker's mouth, 3
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MISCELLANEOUS INVENTIONS.

Messrs. James B. Campbell and Josiah Lindsay, of Mount
Sterling, Ky., have patented a choap aud durable wash-
boand, designed to force the water through the clothes by a
more sabstantial resistance to the hand than is afforded by
other washboards. The invention consists of metal rods
running laterally across the face of the boand, parallel to
each other and at equal distances apart, and partly bedded
in the board, grooves being made in the spaces between the
rods, thus substituting the rods and the grooves between
them for the corrugated metal sheet which commonly covers
the face of a washboard.

An improved vehicle wheel has been patented by Mr.
Charles W. Ball, of Macon, IIl. The object of this inven:
tion is to construct a light,
durable, and easily adjusted
vehicle wheel, cast from steel
or other metal, with hub,
spokes, and felly all in one
picee.

Mr. Paul Gondolo, of Pa.
ris, France, has patented an
improved process of manu-
facturing tannin extraots,
which consists in the follow-
ing consccutive steps: First,
macerating the crude mate-
rial containing the tannin in
glightly acidulated water ;
secondly, neutralizing the
free acid by an alkali or its
equivalent, as described ;
thirdly, clarifying the solu-
tion by the introduction of
blood, and then mising the
temperature to the coagulat-
ing point of the blood, and
finally separating from the tannin liquor the coagulated
blood, with the salts and coloring matter, by filtration,

An improvement in oil stills, patented by Mr. Gerard
Crane, of Salamanca, N. Y., consists in a novel arrange-
ment of a small still within a larger or main still, and an-
other small still outside of the main still, and a novel com-
bination and arrangement of devices employed in connec-
tion therewith, whereby the process of distilling the oil is
facilitated and hastened by enabling the oil to give off the
more volatile products of distillation at the same time that
the heavier products are being given off, and by means of
the same fire for all of the stills.

An improvement in that class of devices known to the
publicas ** bale-band tighteners,” has been patented by Mr.
Charles T. Christmas, of Riverton, Miss. It consists of two
end curved and cross-piv-
oted bars, having on cor-
responding sides of the
ends a swiveled slotted
block and cam lever.

Mr. Gilman P. Richard-
son, of Bath, Me., has pa-
tented an improved means
for fastening together the
ends of the metal bands
which serve to bind to-
gether the staves of large
tanks, barrels, hogsheuds,
or tubs. It is made in the
form of two strong tubes
cust together, with their
axes arranged obliguely
1o each other. Through
the tubular openings ‘ln
the tie the rounded ends
of the band are 1o be pro-
jected, and then secured
upon the opposite sides of
the tie by screw nuts.

Mr. Montraville W. At-
wood, of Clayton, N. Y.,
has patented a center-
board that may be applied
Lo any boat, but is special-
Iy adapted to a row-boat,
without interfering with
the carsmen, and be con.
taived within a box that
I water-tight, excepting
at its bottom or keel open-
ing, which box may be
armanged beneath thwart
of the boat. It consista
of s centerboard con-

structed of two or more
pleces or leaves, so that

they may be folded and opened and elevated and depressed |
at plessure by means of a bolt and lever, the center-board

being contained in a low water-tight box above the bottom |
| lever, E, being of less helght than the portion of the switch

of the bost.

An improved spring hinge has heco patonted by Mr.
George Keene, of Chicago, Ill. The improvement consists
in placiog the pintles of the gals or door forward of its rear
edge, which s provided with a downward projection, and
in applyivg a spiral spring to the Jower pintle, 5o that ity
free eads project Lackward on each side of the projection

3 longne

Scientific American.

on the gate or door, but do not bear against it except when
the gate or door swings, being at other times in contact
with studs which are fixed in the pintle bracket.
. e e e
IMPROVEMENT IN RAILWAY SWITCHES AND CROSSINGS.
We give herewith three engravings representing some re-
cent improvemonts in railroads patented by Mr. John B.
Carey, and now being introduced by the Carey Switch Com-
pany, of Boston, Mass, Fig. 1 shows a switch especially
intended for street railways, and designed to afford a means
of operating the switches of street railways without the
necessity of leaving the car to operate it.
The main track mil, A, and the other portions of the

[OcToBER 2, 1880,

the oxtent to which it is moved by its spring. When the
car returns from the turnout to the main track the * dum-
my,"” 8o called, upon the side of the track opposite the
tongue aud lever diverts the car toward and upon the main
track, the wheels of the car upon the switch side crowding
the tongue, C, outward against the main rail and permitting
of the passage of the flanges of the wheels between the
tongue and the lever. The length of the free end or nose
of the lever is equal to or somewhat greater than the dis-
tance between the axles of the cars, in order that the front
wheels of the car, in running from the main track to the
turnout, shall not pass by the pivot of the lever until the
rear car wheel has entered between the lever and the rail.

gwitch are supported by a base plate, B. The swinging

STREET RAILWAY SWITCH.

tongue, C, is pivoted at the end of the branch track, D, in
the usual way, and is capable of being ncted on by the lever,
E, which is pivoted to the base plate, B, near the free end
of the tongue, C, and has a curved end which projects be-
yond the end of the tongue, so that it may be engaged by
the flange of & car wheel when it is desirable Lo switch the
car from the main to the branch track. The tongue, C, is
recessed on its under side, and containg a spring which is
attached to its pivot and tends to keep the free end of the
tongue away from the main track. Asa car approaches a
siding or turnout on to which it is to be switched, and as
the front wheels of the car arrive opposite the curved end |
of the lever, B, the car is pulled by the draught animals
toward the side of the track opposite the lever; the result is
that the end of the lever is forced inward toward the center |

STEAM RAILWAY SWITCH.

of the track, thereby crowding the opposite end find the freo
end of the switch tongue in the opposite direction, thus iso
Iating the main teack and opening the branch, the tall of the

sgainst which it abuts, in ordor thal it muay present no ob-.
struction to the flanges of the wheels as they pass along the
When the lover and tongue ave in their normal
position—that is, whenthe main track Is open—their moet-
ing faces wre parallel, and the pivot of the lever forms a
stop to the Inwnrd mwovement of the tovgue and determinos

This awitch has been six months in operation at Chestout and
Thirty-third streets, Phila-
delphin, and is eaid to work
perfectly, Fig. 2 shows, in
perspective, & switeh adapied
to steam railroads, and which,
it is claimed, will prevent
the derailment of a car what-
ever the arrangement of the
switch or the direction of the
train. In this switcha triple
railsliding frog, A, is em-
ployed; the main track rail,
B, having init an opening for
receiving the frog and in
which the frog slides trans-
versely. The main rail, C, is
continuous throughout, and is
provided with a guvard rail,
D, supported by a plate rest-
ing on the ties. This guard
rail terminates at one end ata
point opposite the center of
- the frog, A. The space be-
tween the guard rail, D, and the rail, C, is tapering, being
the largest at a point opposite the middle of the frog, A.
This space is large enough to allow the wheels on one side
of a car or locomotive to pass obliquely on the plate from
one side to the other of the point of the branch rail, F.
The movable frog is operated by means of a lever in the
usunl way, and may be held in either of its positions by a
pin passing through the switch operating lever and its curved
guides. The legitimate operation of this switch isas follows,
taking for the first example the position of parts shown in Fig.
2, that is, with both rails of the main line intact, the frog
being at its extreme outward position: In this position it is
hardly necessary to explain that both rails of the main line
are intact; but when a car, for instance, upon the turnout,
is approaching the switch in this position, that is, with the
switch misplaced for the
turnout, the fronmt and
hind wheels of the car in
suceession, upon the side
next the frog, on leaving
the turnout rail, E, tra-
verse the central tongue or
reserve rail, A, until the
end of the rail, B, is
reached, when they will
culer the groove or chan-
nel, d, sscend its inclined
bottom, and ride upon the
top of the block or plate,
and travel along the lat-
ter, the flanges of the
wheels upon the opposite
side of the car in the mean-
time engaging with and
being guided by the guard
rail, D, compelling the car
to truvel obliquely in re-
lation to the main track
until'the point of converg-
ence of the guard, D, and
rail, C, is reached, when
the guard rail leads the
tread of the wheels upon
its own side to and upon
the adjacent part of the
rail, and those upon the
opposite side of the car
from the block, to and
upon the ruil, B, switch.
ing the car in safety from
the turnout to the main
track should the switch-
« man npeglect to shift his
switch.
When the movement of
) the hand lever is reversod,
and it is lowered in the opposite direction, us shown in Pig.
4, the switeh isset for the legitimate use of the turnout, and
establishes direet connection between the turnout rail E' and
the end of the muin rail, B. In this instance, ir;cc;nr I8
approaching the switeh from the right hund, the car is
switched off luglumuloly from the main line to the turnout,
As the car travels in. the opposite, direction the result Is
the same practically, except that the order of the movements
15 roversed.  'While the wheels of the car noarest the frog
travel from the turoout to the main track over thio frog rall
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A, under the control of the tongue, A, the opposite wheels,
after leaving the mil, F, travel obliquely over the plate
which supports the guard mil, D.

Should the main rail portion, 3, of the frog become worn
to such an extent as o require renewing, the tongue, A, be-
comes available. In this ovent the switch lever is to be
turned into a perpendicular position, and the inner face or
edge of the tongue establishes communication between the
two ends of the main rail, B,
as shown in Fig. 8, the mil,
&, of the frog being out of
use.

With this position of the
frog the switch is misplaced
for the turnont in both direc-
tions, and should a car upon
the turnout accidentally ap-
proach the switch, its wheels
upon the side next the frog
will successively enter the
groove, ¢, ascend its inclined
bottom, and ride upon the
top of the tongue, G, and will
traverse the latter until they
drop between the tongue and
the outer rail or guard, a,
and will, by the latter, con-
jointly with the tongue, be
diverted into the groove, d,
ascend the inclined bottom
of the latter, and ride upon
the top of the block, ¢, and
traverse the latter, while at
‘the same time the wheels
upon the opposite side of the
car, in succession, leave the
point of the rail, F, traverse
the base plate until they run
against the guard, D, and will
by the latter be diverted to
the main rail, ¢, the opposite
wheels, at the same time and
by the same means, leaving
the block, ¢, and taking to
the main rail, B, thus sufely
leading the car from the turn-
out to the main track.

It will thus be seen that the
continuity of one rail of the
wain line is never ruptured
or interfered with.

Figs. 5, 6, and 7 represent
an improved railway crossing
by the same inventor. The novelty lies in the peculiar con-
struction of the cruciform chairs which support the tracks
at their intersection and receive the bed timbers, The cross-
ing shown in the engraving consists of two single lines cross:
Ing each other at right angles, but the device is applicable
{0 two or more tracks erossing eac: other obliquely, and is
capuble of being applicd to either horse or stemin railways.

The chair, A, which supports the tracks at the point of
intersection, is shown in dotail in Fig.
6. Itconsists of a flat platein the form
of u Maltese eross, having ribs, B, for
confining the ends of the several tracks,
and provided with a ledge for separat-
ing the ends of the rails of one track,
forming a flangeway for the car wheels,
The cross-shaped casting bas pendent
ears, ¢, for embracing the timbers, as
shown in the engraving,

This device renders what s usually
the most unreliable part of the road as
strong, durable, and relinble as other
portions,

Further information in regard to
these inventions may be oblained by
addressing the Carey Switch Company,
25 Btate street, Boston, Mass.

—
THE GRANNY WHALE,
DY A W, NOBENTS,

“The granny whale,” ** long-tailed
unleorn fish,” ** filo fish,” ** old wife,”
“trigger fish," and ** fool fixh," wre the
common and local names glven to a
variety of fish ranging from Cape Cod
1o Florida, and known (o paturalists
all the world over as the Alutera cuspi-
cauda, but from its supposed resem:
blance in outline to u whale, and its
generally very aged and infiem look,
suggests the possibllity of its being the
great-great-grandparent of all fish.  An
adult specimen, when taken from the water, conveys the
fden of its being but & mere framework of hones, enveloped
o u Joose-fittiog, baggy, moth and tun blotehed skin. Its
grinping, gnmless teoth, and the feeble resistance it offers
when heodled, suggested to the fishors of Long Island the
name of *“old wife,” the mother of all fish, It obtaios the
names of unicorn flsh and trigger fish from the faot of its
baviog a prominent movable spine situated on the forward
part of the dorsal ridge, which s suggestive of u unicorn’s

:

Scientific Jmerican,

The name file fish was given
to this fish on aceount of its skin being covered with minute
but very keen asperities, suggestive of a fine file, emery

hormn or a trigger handle.

paper, or shagreen. From the fact that it is exceediogly |

awkward in the water, often standing on its head with its
unwieldy tail pointing directly upward, and at other times
assuming an upside-down position, and the ludicrous at- |
tempts it makes at rapid swimming, together with the mean- !
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the foot of 8Sth street, East River, they having been at-
tracted there by the immense quantity of tubularia growing
on the timbers of the bath. T fed these young aluteras on
clamsat first, some of which remaining in the tank uneaten,
I threw into the tank & eouple of handfuls of Buccinum
stuils to clean up the uneaten food. Much to my surprise
the young file fish set upon the snoails, rapidly biting off
their probocis. This fact led me to establish a tank with
deep sand bottom, in which
was thickly planted nume-
rous small soft clams. When
these had become thoroughly
established I moved all the
young file fish into the clam
tank, the result being that in
less than an hour’s time not
a single clam was left with a
perfect siphon.  Tubularians
and other zoophytles are the
favorite food of the file fish,
they being furnished with
teeth closely resembling the
rodent quadrupeds’, there
being a provision for adding
fresh substance to the tooth
% fast as it is Worn away,

It was astonishing how
rapidly the largest masses of
tubularia were mowed down
close to the base by the sharp
teeth of the file fish. These
fish have the power of rapid-
ly changing colors to a re-
markable extent, so that
when placed in a dark tank
they become almost entirely
black, and in a tank thor-
oughly illuminated with sun-
light they assume a light yel-
lowish color.

Shower of Water Beetles,
The people of Owensville,

Mount Sterling, Sharpsburg,
and  intermediate places in
Kentucky, were recently

RAILWAY CROSSING.

ingless expression of its bulging eyes, and its generally ce-
centrie appearance, have caused it to be dubbed the fool-fish,
for it is truly a burlesque on all fishes.

There ure now on exhibition at the Aquarium several
unusunlly fine living specimens of this fish, measuring from |
fifteen to twenty inches in length, which were eaptured by |
W. L. De Nyse, of Gravesend Bay, L. L. |

The young of the alutera is described by De Kay as a

THE GRANNY WHALE, —(Alutera eumpreisudda. )

soparate variety under the common uame of the lovgtailed
unicorn fish, und the adult be names the orange file fish, o
local color and markings the young of the alutern are very
different from sdults, they baving longitudiosl markings of
a rich purplish-black und brown, extending from the nose
to the tafl, while the adults are of u general dingy orunge
color with markings of light brown in blotehes

In o tank at the Aquarium I placed some tifteon specimons
of young aluters that were taken at the swimming baths at

astounded by a veritshle
shower of larze brown, oval-
shaped beetles, measuring
about one and & half inches
in length by half or three-

quarters of an ioch in
breadth. They proved to be
the well known water beetle (Dysticus raselivs). Whether

they were migrating or had been swept into the air by a
whirlwind, does not appear.
2 . i S ———
Fasting Horses.

To determine the capacity of horses Lo undergo the priva:
tions incident to u state of siege, 0 series of experiments
were made with these animals in Paris, some years ago,
The experiments proved (1) that u horse
can hold out for twenty-five days
without any solid nourishment, pro-
vided it is supplied with sufticient and
good drinking waler, (¢) A horse can
barely hold out for five days without
\\':llt‘l". (8) If a horse is well fed for
ten days, but insufficiently provided
with water throughout the same pe
riod, it will not outlive the eleventh
day. One horse, from which water
had been entirely withheld for three
days, drank on the fourth day sixty
liters of water within three minutes,
A horse which received no solid nour
ishment for twelve days wus neverthe
less in o condition, on the twelfth day
of its fast, to draw a load of 270 kilos,

Two Patrlarchal Apple Troes,

In Skowhegnn, Me, are two russet
apple trees; the oldest was planted in
1762, Tho tree Is seven feet from the
ground to the branches, five in num.
ber, all of which are very lurge and
average 85 feel in leogth, covering a
space of ground 68 feet in dinmeter,
In theso branches a playhouse for ehil
dren bns been built for balf o century
or more,  Anywhere from the ground
1o the branches [t measures 1845 feat,
The tree I more than 414 feet in din:
meter, and it has been o good bearer—
from twenty-five to thirty-five bushels of apples having been
picked from iteach year. But tho frost and rain have made
a seam in the branches, and recently ane of them has broken,
but the other four are green and bring forth their fruit in due
season.  The other tree, forty-eight years youvger, is &
sprout of the old treo, It stands thirty two feet from the
old tree, aud bears the same kind of apples, is thres fect in
diameter, and perfect in every way.  This farm wis deeded
to the grandfather of Coburn Ireland In 1700, has passed




from father on until 1870, and then passed into the
m of Di:ﬂn;. “Gonld. the present owner,—Buston
Transeript, - P

The Plne Treo Passing Away.

A correspondent of the C¥neinnati Gasetts, writing from
Alponn, Mich., says:

Alpena is one of the many Michigan towns that nre spring-
fng np along the luke shore at the mouths of rivers whose
(ributaries flow through the great pine forests of the State.
Every river throughout tho constantly receding timber belt
of Michigan, now reaching from the Saginaw Valley to the
Straits of Mackinaw, suftieiontly large to float a raft of logs,
becomes a highway botween the lumber camps, wherein
motley crews of men, gathered for a few winter months
from all uations of the world, rob the forests of their pre-
cious pine.  The time is near when the pine hoarded by
nature for ages within the bosom of her forests will be ex-
hausted: when the rough woodsman will have departed to

other lands; when the saw mills, now bustling with life, |
What is to be the future of |

will stand silent and deserted,
this region when that time shall arrive ¥ Is it to remain a
trsoless waste, awniting the slow restoration of its forests?
It is cortain that the agricultural value of the land stripped
of its pine is proving 1o be much greater than was formerly
supposed.  Clearings are being made, and good crops of
wheat, oats, hay, and potatoes raised. A tide of emigration
in this way is following the woodchoppers, and converting
the mutilated forests into prosperous farms.  When the ter-
rible forest fires of Michigan swept over ten thousand acres
of pine land along the Lake Huron coast, south of Saginaw
Bay, and destroyed whole towns, many lives, and millions
of dollars’ worth of property, the lumbering interests were
utterly destroyed. Not a single mill, I am told, in all that
region has since been built. It was thought the fire had
ruined the future of the burned district, and that it would
be henceforth valueless. These fires occurred the year of
the Chicago fire, just nine years ago, and to-day this ,burnt
district is said to be the finest farming region of the State.

The destruction of the pineries of Michigan, Wisconsin,
and Minnesota is a matter of importance. How long will
the forests of these three States, that contain the chief stores
of pine timber on this continent east of the Rocky Moun-
tains, continue to supply the enormous drains being made
upon them ¢ One example will show how rapid is the pro-
cess of destruction. The Sagivaw Valley formerly con-
tained the largest and finest pine forests in the State of
Michigan. Mill after mill was built along the banks of the

river, until their united capagity reached six hundred mil-
lion feet of lumber per year. To supply these mills the pine
in the Saginaw Valley has been already in great part ex-
hausted, and mill owners are obliged to bring logs from
other rivers, often as far as one hundred and fifty miles dis-
tant, to supplement the stock of the Saginaw River. The
output on that river has reached its climax. No more new
saw mills are built or old ones replaced. The business
must gradually diminish in volume until the Saginaw Val-
ley, now the greatest lumber district in the world, shall hear
the buzz of the saw no more,

Talking to a gentleman of Alpena, who has witnessed the
growth of the lumbering business of that place almost from
its commencement, avd whose business for years has kept
him sccurately posted as to the quantity and location of the
pine in the Alpena district, he said that, dividing the num-
ber of milliens of feet of pine timber tributary to the Alpena
river by the annual capacity of the Alpena mills, it gave
them fifteen years'supply. These figures agree very closely
_with those given me a few weeks ago by the president of the
largest logging company on the Mississippi River, operating
in the Wisconsin pineries, a region that had been worked
much less extensively than the Michigan pineries. They
would last, he ssid, thirty or forty years. The Minnesota
pineries are not so large as cither of the others, and will
probably not survive them. In from twenty-five to forty
years the last tree will be cat, and the entire country from
Maine to the Rocky Moantains must learn to live with
meager quantities of pine lumber brought at great expense
from distant countries.

The pineries cannot be replaced. A full grown tree rep-
resents hundreds ‘and hundreds of years of growth. I saw
#mall pines, no larger around than a man’s arm, bearing the
Acars made by the nxes of the United States Engineers thirty-

five years ago. What ages, then, must be required to pro-
duce a tree three or four feet in diameter? When these
forests reach the condition of the pineries of Maine and
New York, aod become extinet, no new ones will take their
plasces. The American of the near future must learn to

hew and buaild withont pioe, and marvel at the thoughtless
recklessness of bis ancestors. :

Rust-Froof Lron.

Mr. George Bower lus invented, and his son has im-
proved, & process for coating fron with an indestructible
surfsce of magnetic oxide, which is sid not to be
the objections to the Buefr Process,

The process, whicl s not sec
articles to be coated Iy o
bovic oxide, heated ale hej
the double purpose of hy
with the iron,
bonic oxide gas,
magnoetic oxide,
mon iron rost.

open to

olosed chamber by means of car-
ng mude to enter the chamber for

ming the: gas and for combining
Oxcess of air, after burning the car-

and then the hydrated sesquioxide, or com.

%

' the metal,

Scientific American,
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'rnnugh is admitted to burn the carbonic oxide, the rust Is
| converted fnto the maguetic oxide.  The process is repeated
’mltll the film s sufelently thick for the purpose of protee-
tion. Whon complete the film has o beautiful French gray
tint.
The London Z¥mes statos that the applieation of this in-
vention hus beon vndertaken on  large seale, the chamber
where the oxidizgation I now earried on being large enough
'to contain about i ton of wiseellancous articles.  The value
[of the inyention, and of the method of applying it, is no
longer a matter of doubt, the sovercst tests having been
made of the fron coated. Tho oarliest experiments only
producod a film that would poel fram the metal; bot by the
| pew method o conting is mado which s inseparable from
Inasmuch as tho cost of oxidization is less than
that of a cost of paint, it has become evident that the next

| generation, at least, may be bappy with cheap and inde

:

structible h_gn.

AN EXTRA-SENSITIVE THERMOMETE
Professor Dufour, of Paris, has devised a small thermo-
metric appamtus, which is so sensitive that it will even
denote, by a deflection of the index needle of nearly two
inches, the entrance of a person o the room where it is

placed. By putting the hand near the bulb the needle is

DUFOUR'S zxm-axinnvz THERMOMETER.

deflected the whole extent of the graduated arc. This ap-
paratus, which we find described and illustrated in La Na-
ture, consists of a bent tube, M, carrying at one end a bulb,
B, which is coated externally with lampblack. The tube is
filled from M to M with mercury, and is supported by arms
pivoting at C on a stecl knife blade. Just above the pivot
is fixed an index needle which moves across a graduated
arc. Beneath the pivot hangs a rod, I, to which is attached
by friction a small weight, R, that serves to balance the
peedle so &s to make it point to zero on the arc.  When the
temperature rises, be it ever so slightly, the heat, being ab-
sorbed by the lampblack, dilates the air in the bulb, B, and
drives the mercury forward. The center of gravity of the
apparatus being displaced, the needle will immediately turn
toward the right.  When, on the contrary, the temperature
decreases the needle will point toward the left.  To prevent
the instrument tipping over on a sudden and considerable
elevation of temperature, two small pins are placed beneath
the tube at G G. The books seen near the bulb serve to
hold substances whose disthermic powers it is desired to
ascertain.  The heat source is introduced into the aperture
in the plate, H H.

- ere—
Corot's Thermomeotor,
Coret solders end o end many concentric tubes of differ-
ent metals, steel and zine for example. By alternating the
joints the differences of dilatation are added, so that the last

ret, consists in heating the |

combines with the fron, forming first the |

By shuuing off the supply of air until onlyl

tube, being connected with a toothed wheel or series of
levers, gives a great motion to a needle, suflicient to indi.
| cate small fractions of & degree of temperature. The metals
being good conductors, the indications are rapid when the
.metamc mass s placed in contact with any body of which
‘the temperature is desired.  The tubes can be concentrated
in & space of less than two centimeters (079 inch). The
thermometer is, thorefore, very convenient for medical use.
—Bull, de la Soc. d Encour,

- —— A —

Whore the Lumber Goen,

Were any illustration needed to exemplify the fact that
the demand for lumber and timber product was on tho in-
arense, it were only necossary to seo the immense quantitios
\ which are being shipped daily to the far West, and to ox.
amine the order books of our principal yard dealers.  Ship-
ments 1o Nebraska are nothing more than is found in the
| ordinary course of trade, but those as o rule are to esiab
lished yards: but whon it comes to shipments to points far
from the line of roads, and whero a large cartage exponse is
necessarily entalled, wo begin 1o realizo that the country is

:

rapidly settling up, in advance of the building of railroads,
whiclh will ench month make demand for greater guantities
of lumber In the building of houses, barus, gravaries, and
fencos,

Shipments have been made, during the past week, of
fencing for points ifty miles north of the Union Pacifio
Rallrond, threo hundred miles west of Omabn, This and
other shipments to the same State is to be used in bullding
fences around cattle ranges, at points where, but a fow years
back, the wild Indian ronmed at will In his hunt for the
buffalo which abounded upon the broad praivie that is now
brought, or rapidly being brought, into subjugation 1o sup-
| ply the wants of w numerous population of eivilized men,
Rapidly as new railrond systoms are being oreated, they do
not keop pace with the restless nctivity and daring enter-
prise of a people which has spread in o single century from
the circumseribed and sparsely settled coast of the Atlantie,
with its total population of four millions, to an equally sparse
population of fifty millions scattered over s continent eapable
of sustaining five hundred millions, without crowding and
without attaining the density which characterizes the older
nations of the world.

The grain crop of the season is unexampled in its abun-
dance, and in many sections but scant provision has been
made for its protection pending its sale.  Since the harvest
bas disclosed the extent of the property to be taken care of,
the poorer among the farmers having ascortained that they
can pay for it, arc now looking for the lumber requisite to
protect the grain they have raised, and the cry, while im-
perative, comes from s newly-settled country, as well as
from those portions which have been longer under improve-
ment. In this latter, the crop of this year is but supple-
mental to previous successful ones, and the dug-out in
which the emigrant has been content with a simple shelter,
must pow give way to a comfortable dwelling, while the out-
door stack must be more safely housed in granary or in
barn. There is now no endeavor on the part of the dealer
in lumber to urge the sale of hisstock. It is wanted in
almost all localities fully as rapidly as the dealers can
obtain it, and in this market the demand is as beavy as
the dealers desire to turn over their stocks, and, so far
ns assortments go, heavier than they can conveniently
supply.

The condition of things described above is a full expla-
nation of the immense demand for lumber from the rail-
roads which are extending main lines and building branches
in every direction, to accommodate and to extend the area
of new settlement, and as well to take advantage of the en-
terprise, which is the outgrowth of the older and more
populous localities. The mills of the Northwest, and as
well those upon the lines of travel in the South, have,
throughout the entire season, been utterly unable fally to
respond to the demands which have been made upon them
for mailroad timber used in the construction of bridges, cul-
verts, and depots, and with every railroad improvement the
march of settlement has ever increased. During the last
fiscal year, the government reports show an
from foreign lands of nearly five hundred thousand souls,
whose demand for lumber, at the general average of five
hundred feet o the perzon per year, will amount to two
hundred and fifty million feet. This is in addition to the
increase in the demand from the natural increase of onr pre-
vious population, and, from present indications, will con-
tinue through a repetition or continuance of emigratisn for
years to come. Meantime, our leading cities display an in-
creased demand for wood products, in their expansion of
growth and manufactures, while the growing population of
the prairies and the Western mountains are building vil-
lages and creating new cities. Truly, this is a wonderful
country, and we cannot but admire the heneficent provi-
sions of nature in the adaptations of timber growth, as well
as of minerals, to the sustenance and comfort of the people
which is called so speedily to transform its wild and inhar-
monious elements into elements of grandeur, growth, and
dovelopment.—Northwestern Lumberman,

The Sweet Potato Orop,

The 7Zvibune obtains from one of the leading dealers in
swoel potatoes in Washington Market, the following infor-
mation in regard to the sweet potato crop of 1880: Therv is
vow no doubt that there will be an abundance of sweet pota-
toes this year.  Along the cast shore of Virginia, where most
of the stock is now coming from, there was a large amount
of ground planted, and the yield has been very good; the
quality is excellent. Delaware ““ sweets ™ are Jjust beginning
to arrive, and there, also, there will be a good crop. Itis
| probable that the crop generally will exceed that of last year.

The Delaware tubers are considered the best, and the Vir-
ginla stock ranks next. A considerable quantity is raised
in New Jersey, but they are of inferior quality, genemlly
smull, and cook unsatisfactorily. A large part of the Dels:
ware erop is kiln dried every year to make them keep late
in the winter. The crop is planted at different times, so that
it maturos about as fast as wanted during the fall. Farmers
began digging some time ago, and will continue until No-
vember,

The bulk of the orop comes to market in sailing vessels,
which hold from 500 to 1,000 barrels each, Large quantities.
Also come by the Old Dominion steamers from Norfolk and
Richmond. Others are shipped by railroad by the w“ﬂ‘
timore. Sweet potatoes are generally packed for shipment 1o
barrels with canvas tops.  Holes are cut in the sides to admit
thealr, as they ave more delicate than thelr Trish cousins and
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englly deony, Sometimes they are shipped in bulk by ves
soly, but then they are loss likely to keep well. Large quanti-
tiew are reshipped to Albany, Troy, Hartford, New Haven,
Providonce, Boston, and lesser oities. At present the best
sweel potiutoes are solling at 82.50 a barrel, and common stock
at $2; but dealors expect prices to drop to §1.50 a little lnter
In the season.  Plump, bright tubers will be found to have
Ahe best cooking qualities; those which are elongated and
dark coloved nre always inferior,  Efforts to raise swoet po-
tutoes in New York and other Northern States have not met
with much succoss.  Some are rised in the West, partion.
Iarly around St. Louis, and with these that part of the coun-
try Is supplied.

——— -

What Machinery has Done tor Agriculture,*

In visiting the fales the observant person will bo attracted
by the usual brilliant display of agricultural machinery, It
may be very well worth while, as he views these exhibits, to
give a passing thought to the benefits which agriculturoe has
derived from the geoius and the Iabors of the mechanician,
We may go back in thought to the time when the spade, the
hoe, the sicklo, and the flail comprised the farmer's store of

Scientific Amevican,

IMPROVEMENT IN WATER OAUGES,

A person unnequalnted with steam and steam boilers ean
searcely realize the trouble, ocensionod by the breaking of
witer gauge glases and the vexation experlenced In trying
to run a boller properly after the last tabe is broken and
e cocks are 1o be depended on for determining the

lovel of the water In the boller, In some fnstances water
gauge tubes It for o long tnfe, but it more frequently hap-|
pens that they occasionally if not froquently break, and the
botler rooms ure few that oannot exhibit n pile of broken
water gauge tubes,  This breakage Is not only the cause of
n great deal of trouble, but it Is expensive, and where tubes
of the larger slzes aro cmployed the oxpense is considerablo,

The engraving shows o device recontly patented by
Mesurs. Nunns and Clough, of West Cheshire, Conn., for
utilizing broken water gaoge tubes, This devico s very
convenient and may bo applied in soveral different ways,
It consists of throo principal parts, A, B, and O.  The part,
A, has o tabo, a, corresponding In size to the glass tube in
connection with which it is to be used. It has s stufling

box containing n packing ring for recelving one end of the
glwss tube, and ks provided with a fixed nut or hoxa

machinery, and when the plow wns the rudest contrivanco,
hardly worthy to be called a tool.  Then every man
tilled the soll or engaged in pastoral pursuits becauso
it was all one man could do to provide himself and
his dependents with food. Then each man was foreed
to clothe himself and be his own mechanic for this
simple reason,  He labored long and with infinite
pains, and the ancient sentence that man should earn
his bread by the sweat of his brow came home to him
with unmitignted foroe,

In course of time tmproved and effective tools so
lightened the labors of the agriculturist,and so increased
s products, that the opportunity to make a division
of labor arrived, beeanse there was food to spare for the
mechanie, And so this condition of things became
more and more firmly established until it changed the
whole socinl and political aspect of human affairs,
And now what do we see? The use of the most effec.
tive agricultural machinery and tho mechanical facili-
ties for transporting these, now so cheapen products,
that the whole social fabric of the oldest civilized nation
of the world is threatened with revolution and recon-
struction; and it is the reaper, the self-binder, the steam
thrashing machine, the locomotive, the steel rail, and
the steamship, that have, in their combined effect,
brought dismay und dread to every man in Europe who
lives on the fraits of the laborsof his fellow men, the
lund owners who live upon rents.  The true “‘ landlord"”
is now not the owner of an English estate, but the
farmer who commands an army of farmers, with
hrigades of plows, reapers, and other machinery upon
the pluins of Western Americs. He makes laws for
countries thousands of miles away, and his products
rule the world's markets.  The genius of agriculture to-
day is the mechanic; the soul of agriculture is the in-
yventor. One farmer can now, with the help of machin-
ery, feed o bundred men with greater ease than at one
time he could feed bimself alone. The farmer sup-
ports the rnilroads, for stocks rise and fall with the
good and indifferent reports of what the harvest shall
be. He supports lines of steamers with his wonderful,
freights of breadstufls, provisions, meats, cattle, and
sheep. He maintains the millions of artisans who
clothe and shelter him and who provide for every one
of his wants outside of the field.

The mechanical power of the age is like o series of
concentrie and eccentric eircles, of which the farmer
stands out in the principal center, Theso all revolve
with and about agriculture, and the sume force sets all inmo-
tion. It isthe farmer's duty now to make the most of his op-
portuvities. He should be the foremost man of the age. His
influence should be felt everywhere, It is felt everywhere, for
the wealthiest merchants and capitalists and the most nctive
politicians all ask themselves how far the farmers can be de-
pended upon, before they make o movement in their special
pursuits.  But the farmer should feel this himself.
thing to have powerand another thing to be cognizant of the
possession. Let the farmers consider now their position, and
s they take a view of it let them consider what they owe to
the power and influence of machinery,

In conclusion, one most conspicuous example of the results
poinud out may he noted. A few years ago Minnesotu
spring wheat was graded very low in the gram markets uud
brought a low price. Unfortunately for the Western farmers
this grade of spring wheat was the anly one they could pro-
duce, A '“new process” in milling was introduced,  Elabo.
rite machinery was invented to perfect the process,  The
Liest whieat by this process was the grade known as ““ Minne-
sotn spring,” theretofore despised and rejected—Ilierally
“pejected,” in fuct, in the markets,  Afterward this grodo
heeame sought by millers, and the value advanced to a point
equal 1o nud sometimes more than that of the previously
much sought winter wheats,  If Minnesota farmers produce
forty millions bushels of wheat annually, this advanced
yalue, due o the new process, puts several millions of dol-
lues yearly into their pockets; and what a vast amount of
comfort und happiness may be secured by the right use of
80 much monoy. Here we have but one instance only of the
vast coneatenation of cireumstances which points the moral
here alluded to.

* Heury Btewart, in the Rural New Yorker,

SOOI N e

It isone [ is 0 hexagonal collar, d, for holding it while the stufling

gonnl collnr &, by which it may be held when one ond s
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| Treatment of Burns,

Dr. Shrady, of this ¢ity, recommends that burns be treated
by applying o paste composed of three ounces of gnm arabic,
one ounce of gum tragacanth, one pint of carbolized water
(one part to sixty), and two ounces of molasses. The paste
is to bo applied with a brush, renewed st intervals, and is
mated to bo a successful method. Four spplications are
usually sufliclont, the granulating surfaces being treated
with simple cerate or the oxide of zine olntment, a8 Indieated.

The Exportation of Cattle,

The recent sailing of five ocean steamers laden with cattle
from this port in one day, all belonging to or chartered by
one firm, caused the ZTribune to make specisl inquiry with
regard to the prosent extent of the trade and the manuer in
which it Is cnrried on. It appears that, in spite of the re-
strictions upon the movement of American cattle in England,
the exportation of live eattle is superseding that of dressed
ment,  The shipments last season were 103,324 head; 1hus
fur this year the number bas been 115,000 Besides these
many shiploads nre sent by way of Canada, New York, Bos-
ton, Philadelphis, Baltimore, Portland, and Montreal are
the ports of shipmoent. New York leads; Boston ships two-
thirds as many us New York: Philadelphis aod Bal.
timore rank noxt, and both exceed Portland. The ag-

NUNNS AND CLOUGH'S EXTENSION WATER GAUGE

being coupled. The part, A, is complete in itself, and may
be used in connection with a piece of water gauge tube too
short for use in the ordinary way, and its tube may enter|
either the upper or lower tube holder as may be desired,
The tubular picce, B, has a stufling box at each end for re-
ceiving either two picees of glass tube or a tube, o, of glass,
and the metal tube, €, and in the middle of its length there

boxes are ndjusted,

As represented in Fig. 1, all of the parts, A, B,C, are used,
the short section, o, of glass tube being suflicient 1o answer
the purpose of indieating the water level. In thus instance
the part, A, is uppermost, but the order of the arrangement
may be reversed, Rig, 2 shows the manner in which the
tube may be lengthened by employing the parts B and ©,
the latter being eapuble of sliding more or less into the
former,

Pig. 8 shows the glass lengthoned by the application of
the part, A, and Fig. 4 shows the part, B, used to connect
two preces of glass tube,  Fig, 5 shows the several parts in
dotuit, and Fig, 6 s o longitudingl section of* the part, A,
ghowing the construction of the stuffing box and exhibiting
the enlarged portion into which the gluss tube is fnsorted.

It will be seen that this devico is capable of n great varlety
of applications, apd it must be evident to engineers that at
the price at which it may be afforded it wﬂl pay for itself
over and over again in u short time,

These attachments are made in differont sizes Lo suik the
wants of different purehnsoers,

Furthor information may bo obtained by addressing the
Extension Water Gauge Company, Cheshire, Conn, ; Now
Haven, Conn.; or Q. N. Marcellus & Co., agents, No, 01

Liberty street, Now York city,

gregate trade, including sheep, approaches §35,000,000
nyear. The largest dealer in this city, Mr. T. C.
Eastman, told the reporter that the trade in live eattle
opened about four years ago. The trade in dressed
beef began in IK75, and six months later the live cattle
trade. Tho low freights on live cattle give that branch
of the trade a decided advantage, notwithstanding the
restrictions on the other side. Owing to the discrimi-
nation In favorof Canadian cattle, large sumbers from
the States are shipped by way of Montreal. Those go
to the North of England, and are sent to the southern
districts as Scotch cattle, bringing the highest prices.
The same enttle sent from New York or Boston are not
allowed to go out of the receiving depot, and must he
slanghtered within seven days. The exported cattle
come principally from Obio, Kentucky, Illinois,
Towa, Missouri, Kansas, Nebraska, and Colorado.
There are some cattle brougiit from Texas, but usually
they are not so large or fine as the others. They are
ull slaughtered here and sent to Europe as dressed
beef. Only the largest and finest animals are sent
alive. The live cattle bring here from 91 to 10 cents
a pound for good shipments. Different dealers give
prices mnging between 875 and £100 3 head. The
selling price on the other side was placed ss high as 15
cents a pound.

The trade began experimentally in 1875, and no
record was kept of the number exported. The growth
of the business since then is shown in the following
figures:

In 1876 the shipments amounted ‘o 23 500, near
Iy all dressed carcasses. In 1877 the number had
reached 60,000, of which number one quarter were
live cattle. In 1878 the shipments were 95,600, of
which 30,000 were live cattle. In 1879 the number
reached 105,324, of which amouat 33,205 were live
cattle, and 72,020 dressed carcasses. For 1880, from
January up to the first two weeks of August, the ship-
ments were 64,813 live cattle, and 53,533 carcasses of
beef—a total of 118,376,

How trE CATTLE ARE SarereEp.—The method of
shipping the cattle and other details were obtained from
down-town dealers. There are several steamers, not
belonging to any regular line, which are chartered as
needed by commission merchants in this country to
go to any part of Europe. These steamers average gener
ally between 1,200 and 1,500 tons. One firm alone controls
no less than thirty such unattached vessels. Besides theso
vessels, nearly every passenger steamer for Liverpool, Lon-
don, and Glasgow carries a cargo of cattle, except on two
lines. The cattle are shipped to Antwerp, Havre, Glasgow,
and Deptford, which is about fifteen miles from London.
The vessels taking cattle to England also carry general car.
goes, which they discharge on the Continent after first land-
ing theircattle, The reason for thisis that there isa greater
demand for small general cargoes on the Continent than in
England, and vessels are not allowed to carry over their net
registered tonnage on account of the insurance.

Cattle aro taken on and under deck in stalls measuring 2
feel 8 inches on vessels sailing from New York, and 2 feet
6 inches on those from all other ports of the United States.
These stalls are built under the supervision of an insurance
inspector, The rate of freight this season has ranged from
£4 155, to £5 10« a head, in advance. This rate includes
covered room for necessary fodder and passage to destina.
tion and back for one attendant to every thirty animals,

During the suimmer shippers prefer to ship on deck, as
the eattle get more air and come out fresher at the end of
the voyage. On deck the steamships carry between 130
and 175 animals, and under deck about 225 head. Drink-
ing water is condensed by steam process on board for their
nso, the ocean itsell proving a never failing source of supply.
The rates are exacted in advance, s cattle are cousidered
not so safe n visk as wheat and other qommodlnel. The
cattle are generally put on the steamor o the stream, aftor
it has Toft the dock, an old ferryboat um;ny

tho purpose.  They are shipped at points alllfwl m‘&’ .

front, from Sixty fifth street to Plor No. 1, and ¢ mgogl







