J=c

pmm—

Vol NLUIX, ~No, 25,
[(NRW sEiiEs, |

A WEEKTY IOURNAL Ol‘ PRM"I‘N M, WIOP\I ATION, AR

[Entered at the Post Offee of New York. N. Y., ax Second Clas

T. 8¢ SCIENCE.

\‘)l l\

Nl \\

\H(ll\\l(

l)l'( ] \ll“ R 18, 1880,

s Matter 1

\\l) \M\l l AC Il [ER,

S — |

A III \Il\’ll \

21,20 per Sunum,
|_eruul rnnwl

o
O .
v
\
1| AR
= 5
i
1§
e g
g ——
=

Wil

//{_ A/

/111

FOURTH 08 FINISHING DEPARTMENT.,

I

_m= aEmas
o N e e [

| " &, ,

o s o

G

////////////

==

//// il

"
._‘/“

q,@;m,,,, &.Jﬁ-aw hie

'+ g 31?.52’5‘\

K

‘! &.E |¢A ug!_ll‘!!!LM' o M !;! vz',""‘" i ,.‘;‘4'
L NSRRI mnlnl

1ll

\_r /'

‘-..
mm

X \.u—..a-o

|
\
{
:
i
i
|
]
]
" "
= g
)‘%.
4 |
!

A

N

BUSINESS COLLEGES AND THEIR SYSTEMS —{See pago 888]




.t
2
i

e et

,%mutxfit American,

| ESTABLISHED 1845.
MUNN & CO,, ‘Editors and Proprietors.

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

0. D. MUNN, A, E. BEACH.

TERYMS FOR THE SCIENTIFIC AMERICAN,
One copy. one yoar postage included. .. .83 20
One copy, Mx months, postage Iadnd«! ............................ 1 60

Clabs,~One exta copy of ThHE SCIEXTIPIO AMERICAN will be supplied
gmatis for avery emb of fve sibscribers at $3.0 cach : additional coples at
sme proportionate mte. Postage prepaid.

Romit by postal wder.  Addross

MUSN & CO., & Park Row, New York
¥ To Advertisers —The regular circulation of the SaENTiIrw
Axzmicax  now Fifty Thousand Coples weekly, For 18501

pablishers anticipate a stili  larger circalation. » ]

The Sclentific American Supplement

158 distinet paper from the SCIEXTIFIC ANERICAN, THE SUPPLEMENT |

s bssuad woekiy. Every number contains 1§ octavo pagos, uniform in size
with SCIESTIFIC AMERICAN. Terms of subsenption for SUPPLEMFNT,
$5 (0 & year, postage pald, 10 subscribers.  Single coplos, 10 centa.  Sold by |
all news dealers throughout the country

Combined Rates. —The SO 1irtc AMERICAN and SUTFPLEMENT,
will be sent for one year, postage freo, on recelpt of seven dollars. Both |
papers to one address or difforent addresses as desired.

The safest way to remit 1« by deafl, postal order, or registered lettor

Address MUNN &£ OO .5 Park Row, N ¥

Scientific American Export Edition,
The SCIENTIFIC AN CAX Export Bdition s a large and splendid perl.
odical. once amonth  Eich number ocintains  about ane hnndnd

large guarto vages, wrofusely Hustrated. embracing (LiMost of the

=3 ani of the four preceding weekly tsanos of the ~¢'w\ﬂruc
NARCAN, witn its splondld engravings and valuadle information :
Comme: trade, nnd mans fscturing ments of bk hunn,_

or Bxpoet Bdition, 8500 8 yeur, sent prepald to any part of the |
~|n Je coples W ocnts, I nllt:cusnr' and others who desire |
aredgn trade may have large. and handsomely displayed an-
menh published in nm wdition at a very modemte cost.
Theﬁm EATIFIC AMOUCAN Exrort Edition has » large guaranteed circo-
Iation in all commervial pucu throughout the world Aadn. MUNN &
CO..¥ lark uuw. New Yoi

NEW YORK SATURDAY, DECEMBER 18, 18S0.

Contents,
(IDostrated articles are marked with an asterisk.)
Alr engine, DOW......ovviinessees 30 | Inventions, recent

Amateur mechanicss ... .. ... « 30
American Institute of Architects 339 Lesves, variegation of
Architects, Amecrican lostitate . 39 Light. whatis?.........0000nee
Arctie winter. charactoristics ol E

uarinm &)

attach. for \'a!vc"
Band s v, band powaer®..
Barometer, chemionl (1.

| Noise,
| Nut. ufety Im roved*

Battary. Lecianche. Lo renew (13) 3%
Beetie, Hercules. tho® s Business College® . m 5 |
Bel's, eapacity of (135, m dedllommlluns W ... 83
Business colloges®............ 353, 838 | Petroleum prospects........coeees =5
Carbons, to solder (20)., 1'h otas. w ............... 8y
Poultry nulnx. mc-ohnnlml ...... 2}
|Y”- v London .
oy afoly nut, aproved®, . ..... ... ﬁ
. D oty val proved*

Engine. steam, -lul«-u-unz' : n . ==
...... )

. 5

. 30 | 8

Eruption of Maupa Lo s Mm -Cutt
Exhibition of wmm -rpluuee-. |

Feet, Chinese women's g

F.ros—canses and
zbns spinning nur" wing
L3

Celegraph und.,. 5%
‘alve, safety, Im ﬂ
hhne: mt lor'
roads A anamon, cocoanut.
duction con for transmitter.(i6) g Venmln-'l winter predictions..
£9%6]

3%

4!

: i .3 mnmm Ven =l
i ) imerpradictioon, ¥eusars.... -

TABLE OF CONTENTS OF
THE SCIENTIFIC AMERICAN SUPPLEMENT

No. 259,
For the Week ending December 18, 1880,

Price 10 ceats. For eale by all newsdealers,

PAGE
1. lxonunu:o AND lmlANh —_ er's W,
‘ hl( ater Meter. 3 fig-

aret.—Ver
on’o'orlo-lmun« hmpu—ConM

2o flues, 7-80; gas, 765; sparks, 447; stoves, 1'67;

utr —Watler pn.-n —l‘.ca :
Tho Livadia civey Al B O A
~ -.a'tenm l ot —Steam Tor' il ]
o ures.

AT bt S i g o
IL TECHNOLOGY AND cn&mnnv =G0, . ..c.uirranes dl:
pt oannw"u. ~Starch — Dextrine.~Complote glicose b1

of Glucose Factories and Manufact :'n‘u

e and lgnitons .. an
Process. liy Apoty H, Hinsu -l-pvov L in i

KOO RS o245 o 4h7 008 .- 0w

of *alta. By M. 8tnnlun ...... mx
Prosorved Meat ’G W Wioxrn..

o

LI

un'

' nvy l w- nﬂ: Onln- .
Rﬁu m#rlcny ~Gan s Vu-l —Ou

mmmlm € figures ‘hounn
-.gt Wy Moy Wi I :r:':t:::':"ﬂi'.
: loln-c)ll Tuinter. lyl

. ny

l A D

ot e Carbuncn.
EMLAND and
the uwature, prre
‘"
’ v'n ml’lymtl llyﬂu

v_. Aﬂ.fﬂquvuuw:‘:’m- " mes. m. 1. e Vred.

" . Mfigures. Purspective, plan
- r and W |||~| Pl poge.. ... ::;'\
) " '8 11, Penon, Bk’ m”"l - of 'a

1)
T Thhatiriind Frocsmmin. """ i
%Wln Arnt. l figure. lunkm- in vu .

% o their employ.,

Scientific Qmerican,

ONE MORE NUMBER. ‘

The next fssue will elose another volume of this paper, and with it seve- |
ral thougand subsoriptions will expire,

It belng an inflexible rule of the publiskers Lo stop sonding the paper |
when the time Is up for which subscriptions are prepald, present subserib-
ers will oblige us by resuitting fora renewal withoat deliy and if they can
Indoce one or more persotis 10 join them in subseribing for the paper, they
will largely Increase our obligation

By heeding the above request to renew immediately, it will save the re-

moval of thousands of names from our subscription books, and insure a
| continuance of the paper withont intetruption.

The publishers begg to suggest to manufacturers and employers in other
branchies of industry that in renewing their own subscriptions they add
the namos of their foremen and other falthfol omployes. The costis small,
and they are not the only ones that will derive benefit. The beuefit to the
employe will surely reflect back to the advantage of the omployer. The

i hints, receipts, and advice imparted througn our correspondence column
| will be found of especial value to every artisan and mechanic, as well as
A to students and sclentista,

For terms, soe prospectus,

FIRES-CAUSES AND PREVENTION.
1t is estimated that the total annual losses of insured pro-
perty by fire, throughout the world, average nearly two

| bundred million dollars. Add to this the annual destruc-

tion of uninsured property, and we should probably have a
| total amounting to quite double these figures. How great

| the loss, how severe the tax upon the productive industry

of mankind, this enormous yearly destruction amounts to,
will come home to the minds of most readers more directly
if we call attention to the fact that it just about equals the
| value of our total wheat crop during a year of good yield.
And it is a direct tax upon productive industry everywhere,
| because, although here and there a nominal loser, fully in-
sured, hasonly made what is sometimes called ““a good
sale” to the companies holding his risk, this is only a way
of apportioning the loss whereby the community at large be-
come thesufferers. Thus it is that we find all ably-managed
insurance companies earnestly endeavoring to make it plain
to the public how ‘ires should be guarded against, or most
effectualiy localized and controlled when once started.
During the fall, or from * lighting up” time till about
New Year's day, more fires occur ordinarily than in any
other portion of the year. This fact points to some of the
most general causes of conflagrutions—asin the lighting and
heating of houses, factories, ete., where this had not been
necessary during the summer months. It is also found that
after the first of the year the number of fires is greatly
diminished, the lighting and heating arrangements having
been subjected to n period of trial during which their most
obvious defects would be remedied.  While it may readily
be conceded that the utmost care of the owner of property
could not totally prevent great average losses from fire—for
the greater the holdings the more must the proprietor trust

l" to the oversight of others—it is evident that the above facts |-

indicate the necessity of more strenuous precautions at this
season. Gas pipes and fitlings should then be tested; fur-
nace fiues and settings looked to; stove, heater, and grate
fixtures and connections examined—and inall these particu-
lars the scrutiny should be most closely directed to parts or-
dinarily covered up or out of sight, so that any defect or
weakness from long disuse may be exposed. When to the
above causes of fires we have added the extremely fruitful
one found in the extensive use of coal oil within a few years

past, we have indicated the most common sources of confla- |

grations of known origin. An Eoglish authority gives the
percentages of different causes of 30,000 fires in London,
from 1533 to 1865, as foliows: Candles, 11-07; curtains, 9°71;
children
playing, 1'59; matches, 1-41; smoking tobacco, 140, other
known causes, 19'40; unknown causes, 3288, The forego-

|ing fizures do not give the percentage of incendinry fires,

and later statistics would, no doubt, show vasily more fires
from the use of kerosene than are here attributed to candles.

The prevention of fires, and the best means of minimizing
the loss when they do occur, are topics which cover a wide
field, and u collection of the literature on the subject would |
| make a very respectable library. As the question presents
| itsell to-day, it may well be doubted whether the general
| practice of large property holders of msuring all their pos-
sessions does not tend to lessen the constant vigilance which

. 4™ 15 the most essential requisite In preventing fires.  Thou- | constitutes what we call beat.  This
' have a greater or less amplitude, and the energy of the vibm.

| #ands of merchants never mean to keep a dollar’s worth of
goods in store or warehouse that is not fully covered by m-
surance, and they make this cost a regular charge upon their |
business as peremptorily as they do the wages paid the hands |
But few munufacturers ean so complotely
cover their risks by insurance, yet a large portion of them |
[ 1o 50 a8 far as they are able. It does not follow but that
the larger portivn of both merchants and manufacturers ox-
| ercise what the law will fully decide is ** due vigllance " in
the care of the property so insured, but it Is evident that in
| most cases the thoughtfulpess 1 much less complete~the
| care wonderfully lacking In personal supervision—ss com:
Lpared with what would be the case were each one his own
iwstirer,  Of course, this in no way casts a doubt upon the

goneral policy of business moen being awply Insured, but In
fact shows the greater necessity why they should be so, that
they may not suffer from the carelessness of a nelghbor; it
wlso polnis to the necessity of continually Inoreasing oare and
thoroughness of inspection on the part of the (nsuranec com
panies.  Theso ngencles, o fact, must compel the insured

———————————————————
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to keep up to the mark in the introduction of every improve-
ment to ward off fires or diminish their destructivences,

The progress made in this department during recent yonrs
‘has been great,  The almost universal use of steam has been

attended by the fitting up of factories with force pumps,
hose, and all the appliances of a modern fire brigade; dan
gerous rooms are metal sheathed, and machinery likely to
cause fire is surrounded by stationary pipes from which jets
of water may be turned on instantaneously from the outside;
stores and warchouses have standing pipes from which every
floor may be flooded with water under pressure, and the ele-
vators, those most dangerous flues for rapidly spreading o
fire, are either bricked in entirely or supposed to be closed
ut every floor. The latter point, however, Is sometimes for.
gotten, as sea captains forget to keep the divigions of their
vessels having watertight compartments separate from one
another; the open elevator enlarges a small fire as n]lidlyll
the open compartment allows the vessel to sink.

With the best of appliances, however, discipline and drill
on the part of the haads, in all factories, is of prime import-
ance. Itisalwaysin the first stagesof a fire that thoroughly
efficient action Is necessary, and bere it is worth a thousand-
fold more than can be any e¢fforts after a fire is once
thoroughly started. Long immunity is apt to beget a feeling
of security. and the carelessness resulting from overconfl-
dence bas been the means of destroying many valuable fac-
tories which were amply provided with every facility for
their own preservation. The teschers in some of the public
schools of New York and Brooklyn, during the past year,
sct an example which some of our millowners might profit-
ably follow. There bave been cases when, from a sudden
alarm of fire, chiidren have been crushed in their crowding
to get out of the building. Tbe teachers, in the instances
referred to, marched their children out, nnder discipline, as
if there had been a fire. Let owners of factories try some
such plan as this, by which workmen may be called upon to
cope with an imaginary fire, and many of them will, we ven-
ture to say, find means of improving their present system or
appliaoces for protection, elaborate as they may at present
think them to be.
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WHAT Is um!

If on opening a text book on geology one should find
stated the view concerning the creation and age of the earth

| that was beld a hundred years ago, and this view gravely
| put forward as a possible or alternative hypothesis with the

current one deducible from the ncbula theory, one would
be excused for smiling while he turned to the title page to
see who in the name of geology should write such stuff.
Nevertheless this is precisely similar to what one will find
in most treatises on physics for schools and colleges if he
turns to the subject of light. For instance, I quote from a
book edited by an eminent man of science in England, the

““ There are two theories of light; one the emissice theory;

. . the other, the nidrafory theory;” just as if the
emissive or corpuscular theory was nol mathematically un.
tenable sixty years ago, and experimentally demonstrated to
be false more than forty years ago. Unless one were treat-

why the latter theory should be mentioned any more than

presumed that any one whose opinion is worth the asking
still thinks it possible thut the old view may be the true one
because the evidence is demonstrable against it, yet while
the undulatory theory prevails there are not a few persons
well instructed otherwise who still write abd speak as though
light has some sort of independent existence as distinguished
from so-called radiant heat; in other words, that the heat
and light we receive from the sun are specifically different.
A brief survey of our present knowledge of thus form of
energy will help to show how far wrong the common con:
ception of light 1s.  For fifteen years it has been common (o
hear heat spoken of as a mode of moleculnr motion, und
sometimes it has been characterized as viratory, and most
per=ons have received the impression that the vibratory mo-
tion was an actual change of position of the molecular in
space instead of a change of form. Make a ring of wire five

Lor six inches in ditneter, and, bolding 1t between the thumb

will give a good idea of the character of the vibration that
ry motion may

tion wiil be as the square of that amplitude, But the vibmt-
ing molecule gives up its energy of on to the sur-
rounding ether; that Is 1o say, it loses amplitude precisely
‘s a vibrating taning fork will lose 1t The other transmits
the energy It has received m every direction with the velo-
“city of 186,000 miles per second, whether the smphitude be
‘great or small, and whether the number of vibrations be
many or few. It s quie lmmaterial. The form of ths
energy which the ether transwits is undulatory; that w o
(say, vot uniike that of the wave upon a loose rope when
"one end of it is shaken by the hand.  As every shake of the

hand starts & wave In the rope, so will every vibration of &

part of the molecule start & wave in the cther. erwa\
have several methods for measuring the wave lengths
cther, and we also know the velocity of movement. Letp=
velooity, I = wave length, and » = number of vibrations per
second, then n = ; ,and by caleulation the value of n varies

within wide limits, say from 1 x 10+ lgm X 10", Butall

book beering the date 1873, 3

ing of the history of the science of optics there is no reason

the old theory of the formation of the earth. It 15 not to be

and finger at the twisted ends, pluck it with a finger of the
&other hand; the ring will vibrate, have three nodes, and
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? ng bodies are capable of vibrating in several riod
(e longest per1od being called the fundamentat, ,,m:":bo r:f
~ mainder, which stand in some simplo vatios to the funda
ontal, are called Aarmones.  Each of these will glve to
(o ethor its own particular vibratory movement, so that o
gingle molecule may be constantly giving out rays of many
~ wave lengths precisely as a sounding boll gives out souuds
~ of various pitches at one and the sume time.
~ Agsin, when these undulatiens in the ether fall upon other
- molecules the latter may reflect them away or they may ab-
~ sorb them, in which case the absorbing molecules aro thom-
gelves made to vibrate with increased amplitude, and we sny
~ they bave been heated.  Some molecules. such as carbon,
- appear to be capable of stopping undulations of all wave
~ Jengths and to be heated by them; others are only affected
~ by undulations of partiéular wave lengths, or of wave
~ leugths between special limits,  In this case it is n species
~ af sympathetie vibration,  The distinotion between the mo.
Jecular eibrations, and the undulations in ether that result
from them, must be kopt in mind, as must also the effect of
the undulations that fall upon other molecules.  'To one the
name Aeat 18 apphied, to the other the name of radiant anergy
is given; and it matters not whether the undulations bo long
or short, the same molecule may give out both,

Now let a prism be placed in the path of such rays of dif-
ferent wave length from a single molecule, and what is
called the dispersive action of the prism will separate the
rys in the order of their wave lengths, the longor waves
being less refracted than the shorter ones; but the energy of
soy one of these will depend upon the amplitude of undula-
tion, which in turn will depend upon the amplitude of vibra-
tion of the part of the molecule that originated {t, but in
general the longer waves have greater amplitude, though
not vecessarily so. Consequently, if a thermopile be so
placed a8 to receive these various rays, and their energy be
measured by its absorption on the fuce of the pile, each one
would be found Lo beat it, the longer waves more than the
shorter ones, simply because the amplitude is greater, but
for no other reason, for it is possible, and in certain cases is
the fact, that a short wave has as much or more energy than
o longerone. If the eye should tuke the place of the thermo-
pile it would be found that some of these rays did not affect
it at all, while some would produce the sensation of light.
This would be the case with any waves having a wave
length between the limits of, say, 1-87,000 of an inch and
1.60,000 of an inch; any shorter waves will not produce the
sensation of light. If instead of the eye a picce of paper
washed in a solution of the chloride of silver should be
placed where the dispersed rays should fall upon it, it would
be found that only the shorter waves would affect it at all,
and among these shorter ones would be some of those rays
which the eye could not perceive at all,

It was formerly inferred from these facts that the heat
Tays, We light rays, and the chemical rays were different in
quality; and some of the lnte books treating upon this very
subject represent n solar spectrum as being made up of a
heat spectrum, a light spectrum, and an actinic or chemical
spectrum, and the idea has often been made to do duty as
an analogy in trinitarian theology; nevertheless it is utterly
wrong and misleading. There is no such thing as an ac-
tinie spectrum; that is, there are no such rays as special
chemicul rays; any given ray will do cliemieal work if it
falls upon the proper kind of matter. For instance, while
it is true that for such salts of silver as the chloride, the
bromide, ete., the shorter waves nre most efficient; by em-
ploying salts of iron one may get photographic effects with
wave lengths much too long for any eye to perceive,  Capt,
Abney has photographed the whole golar spectrum from
one end to the other, which is suficient evidence that there
are no special chemical rays. As to the eye itself, certain
of the wave lengths are competent to produce the sensation
we call light, but the same ray will heat the face of a thermo-
pile or produce photographic effects if permitted to act upon
the proper materinl, 8o there is no more propriety in calling
it o light ray than in calling it o heat ray or an actinic ray,
What the ray will do depends solely upon what kind of mat-
tor it falls upon, and all three of these vames, light, heat, and
actinixm, are names of effects of radiant energy. The retina
of the eye is itself demonstrably a photographic plate bav-
ing u substance called purpurine secreted by appropriate
glands spread over it in place of the silver salts of common
photography. This substance purpurine is rapidly decom-
posel by radinnt energy of certain wave lengths, becoming
blesehed, but the decomposition Is sttended by certain mo-
Jeeular movements; the ends of the optic nerves, which are
ko spread over the retina, are shaken by the disrupting
molscules, and the disturbance is the origin of what we call
the sensation of light, But the sensation s generally o com-
pound one, and when all wave lengthy which are competent
10 affect the reting are present, the compound effect we call
white ar whiteness. When some of the rays are ahsent, as,
for instance, the longer ones. the optical effect is one we call
green or gresnness; god the specinl physiological mechan-
Ism for producing the sensation may be cither three special
sely of nerves, eapable of sympathetic vibration to waves of

about 1.89,000, 145,000, and 155,000 of an inch in length,
a5 Heltmholiz has suggested, or, as seoms to the writer more
probuble, the substance purpurine is o highly complex or-
ganle substance made up of moleeules of different aizes and
roquiring wave longths of different orders to docompose
them, so that a part of the substance may be quite divinte-
£ratid, while other molecules may he quite entire through- l
Out the visual space  This will account for most of the

Scientific American,

chromatic effects of vision, for comple
for color blindness, by supposing that the plurpurioe is not
normully coustituted, This Is in neoordnnes with exporl
mental photography, for it hius been found that the luﬁu
waves Will act only upon heavior moleoules It i true
vision may be good when thore is no purpuring, but there
i8 00 doubt but that this substanes is seereted Inthe eye, and
it it i photographio in its properties, and »o far must be
taken as an eloment o wny theary of vislon; but the chief
point hore considered Is it objectively light does not exist
ludependent of the eye, that light s u physiologieal pheno
menon, and to speak of 1t othurwise is to confound a cause

mentary colors, and

with an effect. It is, hence, incorrect to speak of the velo |
city of light; it Las no valoolty., It is vadiant energy that |

has the velocity of 186,000 miles o sccond, 1t is incorreot
10 say we receive heat from the sun.  What we do recoive
I8 radiant energy, whieh 1a hero transformed fnto heat., This
i not hypereritical, but In In secordance with the know-
ledge we have today, Theold nomenclature we use, but
without definite meaning; the latter is loft to be inferred
from the connection or context, If a man should attach to
the water main in o oty o proporly constructed waterwheel,
the Intter will rotate; but it would not be proper to say that
he received rotation from the reservolr,  What he received
was water with o certaln pressure; in other words, s certsin
form of energy, which he trausforms into rotation by the
appropriate means; but by substituting other means he can
make the same water pressure maintain o vibratory motion,

as with the hydraulic ram valve, or let it waste itself by |

open flow, in which case it bocomes ultimately molecular
vibration that is heat. The analogy holds strietly. The
trouble all comes from neglecting to distinguish between
different forms of cnergy—energy in matter and energy in
the cther.
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GLASS SPINNING AND WEAVING,

Quite recently a Pittsburg glass firm has suecceeded, to s
notable degree, in producing glass threads of sufficient fine-
ness and clasticity to permit of their being woven into
fabrics of novel charscter and quality. Their success is
such as to wurrant the assumption that garments of pure

glass, glistening and imperishable, are among the possibili- |

ties of the near future. The spinuing of glass threads of
extreme fineness is not a new process, bul, as carried on at
present by the firm in question—DMessrs, Atterbury & Co.—
possesses considerable interest. From a quality of glass
similar to that from which table ware is made, rods of glass
averaging balf an inch in dinmeter are drawn to any desired
Iength and of various colors, These rods are then so placed
that the flame of two gas burncrs is blown against that
end of the rod pointed toward the large “ sploning ™ wheel,
The latter is 8¢ feet in diameter, and turns at the rate of
800 revolutions per minute, The flames, having played
upon the end of the glass cylinder until n melting heat is
attnined, a thrend of glass is drawn from the rod und affised
to the periphery of the wheel, whose face is about 12 inches
wide. Motion is then communicated, and the orystul thread
is drawn from between the gas jets and wrapped upon the
wheel at the rate of about 7,500 feet per minute, A higher
speed results in s finer filament of glass, and vice cersa.
During its passage from the flame to the wheel, o distance
of five or six feet, the thread has become cooled, and yet its
elasticity is preserved to n notable degree.  The next step
in the process consists in the removal of the layers of threads
from the wheel. This is easily accomplished, and alter
being cut to the desired lengths, the flaments are woven in
a loom somewhat similar to that used fo weaving silken
goods. Until within the past few weeks only the woof of
the fabric was of glass, but at present both warp and woof
are in crystal. Samples of this cloth have been forwarded
to New York and to Chicago, and the manufacturers claim
to be able to duplicate in colors, texture, ete., any garments
sent them. A tablecloth of glass recently comploted shines
with a satiny, opalescent luster by day, and undor gaslight
ahows remarkable beauty, Imitation plumes, in opal, ruby,
pale green, and other bues, are also constructed of these
threads, and are wonderfully pretty. The chicf obstacle

yet to surmount seems to lio in the manipulation of theso |
threads, which are so fine that a bunch containing 260 is not |

0 thick ns nn average sized knitting needlo, and which do
not possess the tractability of threads of silk or cotton.

[The foregoing information is furnished by n correspon-
dent in Pittsburg. A sample of the goods mentioned, a table:
cloth of glass, is now on exhibition in this city.

The wenving of such heavy fabrics of glass for ornamental
purposes and for curiogities is no new thing; nor, in our es
timation, doos comparative success in such experiments wir-
rant the enthusinstic elaims of the Pittsburg manufaoturors
touching the adaptability of gluss for wearlngappurel,  Un-
less it §s in thole power to change the naturoe of glass ahso:
lutely and radieally, it does not seem possible for them so to
ovaercome the ultimate brittleneas of the soparate fibers as to
make tho fabric it to be brought in contact with the skin.
Tho woven stuff may be relatively tough and flexible; but
unless the entire fabric can be mude of ane unhrenkable fAiber
the touch of (he free ends, be they nevor o flne, must bo

‘anything but pleasant or beneficial, if ono cun Judgo by the

finest filaments of ghigs spun hitherto,  Besides, In woaving
aud wearing the goods, n certain amount of fiber dust must
be produced s in the case of all ather textile material
Wiien the softest of vogetable fibers are employed the nly
churged with their fragments is hurtful to the lungs; still
more Injurions must be the splenle of spun glass
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However, although the manufacturers are likely to be dis-
appointed in their expectation of fluding In glass & chosp
nod available substitute for linen, cotton, nod sk in dross
goods, 1t is gquite possible that s wide range of useful apphi
cation may be found for their new fabrie |

REMARKABLE ERUPTION OF MAUNA LOA,

Late advices from the Sandwich Islands describe the
eruption of Maunn Loa, which bugan Nov. 8, as one of the
grandest ever witnessed.  The opening was sbout six miles
from the summit of the mountuip, and already two grest
streams of lava had been poured oul; one of them, from
one W two yards wide and twenty feet deep, had reached &
distance of thirty miles. Terrible explosions scoumpany
the flow of the lava stream, which for s time threatened
the town of Hilo; at last reports the flow seemed to be
turning in another direction,

Mauna Loa, **long or high mountain,” occupies a large
portion of the central and soutbern part of the island of
Hawaii, and reaches an elevation of 14,700 feet. It has
been built up by lavas thrown out in u highly fluld state, and
flowing long distances before cooling; as u consequence the
slopes of the mountain are very geotle, averaging, accord-
ding to Prof. Dana, not more thau six and a balf degrees.
Its craters are numerous, and usually occur near the sum-
{mit and on the sides, new ones opening frequently, and
: furnishing, as in the latest instance, magnificent lava
{streams. The terminal crater is circular, 8,000 feet in dia-
| meter, and in 1864 was about 1,000 feet deep. In 1850 an
enormous luva fountain spouted from this crater for four or
five days, throwing a column of white hot fluid lava aboat
200 feet in diameter to the height of two or three hundred
feel. The lava stream ran 50 miles to the ses in cight days.
Other great eruptions have occurred in 1832, 1840, 1843,
1852, 1855, 1808 and 1873. The lava streams poured out in
1840, 1859, and 1868, flowed to the sea, adding considerably
to the area of the island. Those of 1843 and 1857 are
estimated to have poured out respectively 17,000,0 0,000
and 38,000,000,000 cubic feet of lava. Io 1888 the lava
{ stream forced its way under ground a distance of tweoty
| miles, and burst forth from a tissure two miles long, throw-
ing up enormous columus of crimson lava and red hot rock
to the height of five or six huodred feet.

On the eastern part of Mauna Loa, 16 miles from the sum-
mit crater, is Kilauea, the largest continuously sctive crater
in the world. 1t is eight miles in circumference, and 1,000
feet deep. Its eruptions are generally independent of those
of Mauna Loa.

>
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NEW AIR ENGINE,

A valuable improvement in compressed air engines has re-
cently been patented in this country and in Europe by Col
F. E. B. Beaumont, of the Royal Engineers, and we learn
from accounts given in the London and provincial papers
that it has proved highly efficient and satisfactory.

The engine possesses some peculiar features which render
it very economical in the use of compressed nir. It has two
cylinders, one being much larger than the other, Into the
smaller of these cylinders the compressed air is taken directly
from the reservoir. and after doing its work there it is dis-
chargedinto the larger eylinder, where it is further expanded,
being finally disctiarged into the open air,

The admission of air to the smaller eylinder is regulated by
an adjustable cut-off apparatus, which admits of maintain-
ing a uniform power under a variable pressure.  'When the
reservoir at first starting contains air at a very high press-
uro, the cutoff is adjusted so that the small cylinder re-
ceives a very small charge of air at cnch stroke; when the
pressure in the reservoir diminishes the cut.off is deluyed so
that a Jarger quantity of sir is admitted to the small eylin-
der; and when the pressure in the reservoir isso far reduced
that the pressure on the smaller piston gives very littie
power, the supply passages are kept open so that the airacts
dircetly on the piston of the larger cylinder. This arrange.
ment is also available when the air pressure i high and
great power is required for a short time, as, for example, in
sturting a locomotive,

1t is, perbaps, needless to mention the advantages a motor
of this kind possesses over the steam locomotive.  The ab-
(sence of smoke and noise renders it particularly desirable for
tunnels, elevated roads, and, in fuet, for any clty rudlroad.

Further information in regard to this important invention
may be obtained by addressing Mr. R. Ten Broeck, at the
Windsor Hotel, New York.

8 et Mo 2Ly »

Telograph Wires Underground,
Philadelphin nesespapers report that the American Union
Telograph Company are about to try in that eity the expert.
mont of putting their wires underground.  The plan works
well enough in European cities, and there would seem to be
no reason why it should not succeed here, suve the indispo-
sition of the companies to bear the first cost of making the
change. Forsome months the Western Union Telograph
Company has bad the matter under consideration, but will
probably wait until pressed by o vival eompany before itun
dertakes the more serious task of taking down It forest of
polea and sinking the wires which contribute so the
provailing ugliness of our streets.  Soouer or later:
and wires must come down; and it Is alt e
thit the change will be beneficia! to the compunies
long ran, owing to the smaller cost of malntaining o subter
nean system. Tt will certainly bo an advantage (o the o
munity. .
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*  IMPROVED SAFETY NUT.

That a safety nut so simple and so obviously efficient as
the one shown in the annexed engraving should be among
the recent inventions 1o this line instead of being among the
first. 15 & curjous example of the manner in which inventors
often overlook the simplest moans of accomplishing an end
The principle on which this nut operates will be under-
stood by reference to the engraving. Two nuts are repre

sen'ed on each bolt, simply for the purpose of showing the

difference between the nul when loose and when screwed
down. In practice only one nut.is required to each bolt,

The square nut shown in Fig. 1 is concaved on its under |

side, so that it touches its bearings only at the coruers and
in the outer face of the nut there are two slots ut right an
gles to each other, When this nut is screwed home the
otter portion is contracted so as to clamp the bolt tightly.

The hexagonal nut shown m Fig. 2 has but a single trans. |

verse slot, and the nut is made concave on the under sur

face, so that when the nut is serewed home it will contract |

the outer portion and so clamp the bolt,

This nut mat be removed and replaced by means of the
wrench, but It will not become accidentally loosened, and
the bolt to which it is applied will always remain tight, as
the nut possesses a certain amount of elasticity. The action
of this nut is such as to prevent stripping the threads of
either bolt or nut.

As only one nut is used with each bolt, and as no washer
or other extra appliance is required, it is obvious that a
great saving is effeczed by this invention.

Weare informed that several of the leading railroads have
adopted this nut, and use it on the tracks, engines, cars, and
machinery. The Atwood Safety Nut Company manafac
ture this article io a variety of forms.

THE ATWO0OD SAFETY NUT.

Further information may be obtained by addressing J. W.
Labaree, Secretary and Treasurer, Room 2, Agawam Bank
Building, Springfield, Mass,

Petroleum Prospects,

The total oil production of the Pennsylvania oil regions |
for the month of October was 2,084,6(8 barrels. The con
ditions in the producing field are gradually giving warraot
for permanently higher prices of crude. The confidence of
the trade is daily becoming more fixed in the definiteness
aod limit of the Bradford field, as the last of the several
“‘rich streaks " in the region are being worked.

We entertain an increased belief that the coming year will
exhibit a continued falling off in the volume of production,
notwithstanding all the modern improvements in drilling
and the great energy with which they are employed.

For the past few weeks the markets of both crude and re-
fined seem to have been rigorously and artificially beld by
the refining jnterest. The refined has been quoted at 12 cts.
for four weeks without change—und as a consequence the
exporter has taken o1l very sparingly. The exports of last
year to November 1, as compared with the exports of this
year to November 1, show a decrease of 1,200,646 barrels in
crude equivalent. The falling off of production, taken to
gether with the imeressed demand which must result from
the present reluctance of exporters, unite in warranting us
in the belief above expressed, in enhanced prices for the
coming year.

Our figures show a decrease in production for last month,
compared with the preceding month, of 033 barrels per day,
notwithstanding the number of wells drilled was slighily
greater than in the preceding month. It will be noticed,
100, that the average per well of the pew wells for last
month is a Jittle less than that of the new wells for the
month before; besides, it Is generally recognized that the
foree of the gas in the region is gradually becoming less,
and pumpiog is more commonly resorted to. As nearly as

We can ascertain, about one-cighth of all the wheels of the |

Bradford region are now pumping. We believe, however,
on the whole, Judging the charscter of the Bradford produc
ing field, that the falling off of production will be quite
gradusl.  Our reason for this Is that the Bradford field is
essentially dillerent from i1s predecessor—ihe Butler field,
The wells in the Butler field were often close together,
many of them were very large and fell off rapidly ; while
the wells of the Bradford region are smaller, farther apart
much greater in number, have greater area from which 1o
draw oll, and consequently decline very much more slowly.
~Bloreell's Reporter.

- L *
Scientific American, [DecEmBER 18, 1880,

TOOL FOR DRIVING AND CLINCHING NAILS | A drum baving an open end is connected with the eylinder

A novel method of making a nail hole and driving and bead by inclined standards, and contains o piston con.

clinching the uail is shown in the annexed engraviog. The nected with the valve by means of a rod that extends cen
instrument for making the bole has a notched end which trally through the cylinder head.  On the outer end of this
leaves a ridge in the center of the hole at the bottom, The rod is screwed an adjusting out, by means of which the
nail driving tool consists of a socket provided with a suit. piston may be adjusted. This rod 18 bored longitudinally,
able bandle, and containing a follower which rests upon the establishing communlcuu'nn between the compressor cylin
der and the drum containing the piston,

It will be seen that the upper face of the piston isex.
posed s0 as to be subjected to atmospheric pressure
only, and when the compressor is in operation a portion
of the air in the compressor cylinder passes through
the hollow rod into the space beneath the piston, and there
exerts sufficient pressure, in combination with toe pressure
on the inner face of the valve, to open the valve against.an
equal pressure in the receiver or cbnducting pipes, so that
| when the pressure in the cylinder equals the pressure
in the receivers the valve is opened and held in place
until the piston in the cylinder starts on the return stroke,
when the pressure under the piston is immediately relieved
through the hollow rod and che main valve closes.
| The space between the valve and its seat Is made as shal
low as possible, so that the space may be quickly filled and
exhausted. The piston may be adjusted to regulate this
space, This invention was recently patented by Messrs.
Samuel B. Connor and Henry Dods, of Virginia City, Ne-

.
TOOL FOR DRIVING AND CLINCHING NAILS, vada Ll

IMPROVED SAFETY VALVE.
In the annexed cut we have represented a steam safety

!

head of the nail to be driven, and receives the blows of the |

bammer in the operation of driving the nail. The nail is | , Y
split for one half its length, and the two arms thus formed valve, which is the invention of M. Schmidt, M.E,, of

i i | Zurich, Switzerland. It consists of a lever terminating in
are slightly separated at the point, so that when they meet ¢
the ridge at the bottom of the hole they will be still l)urlher two prongs, one of which exteods downward and rests upon
separated and will clinch in the body of the wood.
This invention was recently patented by Mr. Charles P.
Ball, of Danville, Ky.

P —

AUTOMATIC BALANCE ATTACHMENT FOR VALVES,

It is well known that in all air compressors and water
pumps the pressure in cylinder of air compressors or in |
working barrel or cylinder of pumps is much greater at the
point of opening the delivery valves than the actusl pressure !
in the air receivers of compressors or in water column of
pumps. because of the difference in area between the top
and bottom of delivery valves. In some air compressors a
hundred and twenty-five pounds pressure to the squure inch
is required in the cylinder to eighty pounds in the receiver, |
and in some instances a hundred pounds pressure is required |
in the cylinder to eighty pounds pressure in the receiver or)
column. |

The engraving shows an invention designed to remedy |
this defect in air compressors and pumps, to provide a de-
vice which will enable the compressors and pumps to ope- |
rute with equal pressure on both sides of the delivery valve.

The invention consists of an auxiliary valve arranged out- .
side of the cylinder, where it is not subjected to back pres- | the cap, closing the top of the tube through which the steam
sure, and connected with the delivery valve by a hollow valve ¢scapes. The other prong extends upward and catches under
stem. | a projection of the steam tube, and forms the fulecrum for the

IMPROVED SAFETY VALVE.

In the engraving, which is a sectional view, the cylinder of
an air compressor is represented, on the end of which there
isaring containing delivery ports, throungh which the air

lever. The opposite end of this lever is provided with an
adjustable screw pressing upon a plate that rests on the top
of a spiral spring, which keeps the valve closed by pressing

the outer end of the lever upward. As soon as the pressure
of the steam overcomes the pressure of the spiral spring the
valve will be mised, permitting the steam to escape. The
apparatus is contained in a case having a central aperiure
for the escape of steam.

from the cylinder is forced into a receiver or conducting

Raising Sunken Vessels,

An experiment rocently took place in the East India Dock
Basin, Blackwall, London, by permission of Mr. J. L. du
! Plat Taylor, the scoretary of the Dock Company, for the
purpose of testing and illustrating the mode of raising sunken
ships by means of the apparatus patented by Mr. William
Atkinson, naval engineer, of Sheflield. The machioery em-
ployed consists of the necessary number and size, according
to the power required, of oval or egg-shaped buoys con
‘structed of sheet iron, having an internal valve of a simple

and effective character, Captain Hales Dution, the dock
master, who assisted during the operations, had placed his
small yacht at the inventor's service for the oceasion. The
vessel was moored in the busin, and a set of four buoys were
attached to it, one on each side near the bow and the stern.
Air wus supplied from a pump on the quay by o pipe com.
municating with a small copper globe resting on the deck of
the vessel, and from which place proceeded four other flex-
ible tubes, one 10 each buoy, thus distributing the air to each
one equally, The vessel being flooded and in a sinking con
dition, the buoys were attuched and the valves opened; they
rapidly filled with water, and the vessel immediately sank
’in about 80 feet,  Upon the first aitempt an air chamber in
the stern had been lost sight of, causing the vessel to come
|up to the surface stern uppermost; this being rectified, the
 vessol was again sent to the bottom, and allowed to remnin
AUTOMATIC BALANCE ATTACHMENT POR DELIVERY ® short time to allow her to settle down, When the order

VALVES OF AIR COMPRESSORS AND WATER PUMPS, | was glven to work tho pump, the vessel was brought to the

surface, perfectly level, in about three minutes, The appa-

pipe. This ring s provided with an inner flange or valve | ratus used, alihough only models, and on & comparatively

iu-nl on which rosta the delivery valve. These parts are | diminutive scale (the buoys measuring 8 feet 4 inches in
similar to those seen o somo of the alr compressors in | beight and 2 feet 6 inches in diameter), was estimated to be

| common use, and with this construction and arrangement  espable of lifting a weight of nearly 20 tons, and that it

|um- bundred pounds pressure to the square inch in the  needed, ns represented by the patenteo, only o correspond:

\(:ylimlu-r requiend Lo open the valvo ngainst elghty pounds | ing increase in the lifting power to deal successtully with
pressure In the recelver or ln the conducting pipes vesseln of any tonnage,
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NEW HAND POWER BAND BAW. ,lour readers that its caliber is 16 inches, length of bore 30‘ free ends of the buckle on each side of the oblique channel

The engraving shows a new hand power band saw made
by Frank & Co., of Buffalo, N. Y., and designed to bo used
in shops where there is no powerund where u larger machine
would be useless. It s caloulated to meot the wants of o
lnrge class of mechunics, ingluding earpenters und bullders,
cubinet makers, and wagon makers, It is capable of snwing
stull six inches thick, and has a clear space of thirty inches
between the saw and the frame. The upper wheel is ad-
justed by a screw pressing aguinst o rubber spring which
compensates for the expacsion and contraction of the saw.

feet, nnd that it is placed at the bottom of the veasel, the |
muzzle passing throvgh an opening formed in the wrought |
iron stem ‘
We have hitherto, in discussing the properties of the De- |
stroyer, referred (o its offensive weapon as a “ torpedo,” a
term not altogether fnnpproprinte while it was netusted by
| compressed air, But Oapl. Ericsson baving in the meantime
| wholly abolished compressed air in bis new system of naval
[ attack, substituting guns snd gunpowder as the means of |
| producing motive energy, it will be proper to adopt the con

:

to strengiben the buckle.
An improved buckboard wagon has been patented by Mr.

' William Sanford, of Cohoes, N. ¥, The invention consists

In combluing with the buckboards curved Jongitudingl
springs placed heneath the huckboards, nod curved cross
springs connected at their ends with the buckboards by cap
plates 50 as to increase the strength and elasticity of the
wagon,

An improved vehicle wheel bas been patented by Messrs.

{ George W. Dudiey and William J. Jones, of Waynesbo-

The machine bas a very complete device for raising, low- | structor's term, projectile. It will not surprise those who are | rough, Va.  The main object of this invention is to form &

ering, and adjusting the wheol, and all of the
parta are made with o view to obiaining the best
results fn the simplest and most desirabie way.

The machine is six feet wide and five feet
high, and weighs 380 1b. The wheels are covered
with pure rubber bands well cemented.

Further particulars may be obtained by ad-
dressing Messrs. Frank & Co., 176 Terrace street,
Buffalo, N. Y.

~e
The Harbor of Montreal.

A plan for the improvement of the harbor of
Montreal, Canada, bas been submitted to the
City Board of Trade by James Shearer, a well
known citizen. Mr. Shearer’s plan is to divert
the current of the St. Lawrence opposite the city
into the chanuels between St. Helen's Island and
the southern shore, and by having various ob-
strugtions removed from the channel, and run-
ning a dam, or ** peninsuly,” as he calls it, built
from Point St, Charles, in the west end of the
city, to St. Helea's Island, midway in the river,
thus stopping the current from running through

the present main chaonel between the city and
St. Helen's Island.

Among the practical advantages that will ac-
crue Lo the city and harbor from the carrying
out of this project, Mr, Shearer sets forth the
following: The dam will prevent the shoring of ice opposite
the city, and the consequent flooding of the Griffintown dis-
trict, which is annually very destructive to property, and
will make a still harbor, where vessels may lie during the
winter, It is estimated that the construction of the dam,
which would be 2,700 feet long and 900 feet brond, would
raise the water two feet in the river and lower it ten feet in
the harbor. This would give a head of twenty-five fect for
mills, elevators, and factories, and the transporlation of
freight. The dam would afford aroadway across the river,
upon the construction of a bridge from St. Helen's Island
to St. Lambert, thus removing the necessity of a tunnel.
The roadway could be utilized for a railway, a road for car-
riages and foot passengers, The estimated cost of the im-
provement is £7,000,000.

APPARATUS FOR REMOVING ICE FROM RAILROADS,

The engraving shows an improved apparatus for remov-
ing snow and ice from railroads and streets by means of
heat. The invention consists of adouble furnace mounted
on wheels, which are incased in the fire boxes of the fur-

i
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ARATUS FOR REMOVING ICE FROM RAILROADS.

Dsce, so that in use the entive apparatus, including the
wheels, will become highly beated, so that the snow and ice
will not only be melted by radiant beat, but by the actual
eontact of the hot surfaces of the furnace and wheels, This
Spparatus was recently patented by the late E. H. Anga-
far, of Now Orleans, La.

Erigsson's Now Submarine Gun.

The protracted trials conducted on bonrd the Destroyer to
st {ta submarine gun terminated lnst week. Having, says
the Army and Navy Journal, in a previous lssue described
this novel type of naval artillery, it will suffice o remind

A rier of the submarine gun, io addition to the swiftness of its |

wheel bub for vebicles in such mauner that the
wheel will yield sufficiently when undue and
sudden struips or jurs may come upon it Lo re-
ceive the force of the blow and shield the other
portious of the vehicle from the destructive
effects of such action, as well as to afford ease
and comfort of motion to the occupant; and the
improvement consisis in securing the inner ends
of the spokes to rim plates, to form a fixed and
solid connection therewith, the rim plates being
loosely seoured to the butt flanges and bdx of
the hub, so that it is free to move in a vertical
plane, but prevented from moving laterally and
limited 10 its vertical movement by an elastic
packing interposed between the inner ends of
the spokes and the hub box. i

Mr. Francis G. Powers, of Moweaqua, IlI.,
bas patented an improvement in the class of at-
mospheric clothes pounders, that is to say,
pounders which are constructed with one or
more chambers or cavities in which the air is
alternately compressed and allowed to expand
at each reciprocation.

An improved means for counecting the body

HAND POWER BAND BAW.

acquninted with the laws of hydrostatics and the enormous
resistance offered to bodies moyving swiftly through water,
that the determination of the proper form of projectile for
the submarine gun has demanded protracted experiments,
commencing at the beginning of June and continued up to
last week, as before stated. The greater portiou of these ex-
periments, it should be observed, has been carried out with
a gun 80 feet long, 15 inches caliber—not a breech-loader,
however, us in the Destroyer, but a muzzle-loader, suspended
under the bottom of two wrecking scows, the gun being
lifted above the walter, after each shot, by shears and suit-
able tackle. The present projectile of the Destroyer is the
result of the extended trials referred to; its length is 25 feet
6 inches, diameter 16 inches, and its weight 1,500 pounds,
including 250 pounds of explosive materials. Weare not at
liberty at present to describe its form, but we may mention
that the great length of the body and the absence of all inter-
nal machinery enable the constructor to carry the stated
enormous quantity of explosive matter. With minimum |
charge of powder in the chamber of the gun, the speed at- |
tained by the projectile reaches 310 feet in the first three sec-

onds.

The question may be asked, in view of these facts, whether
the boasted costly steam ram is not superseded by the cheap
aggressive syslem represented by the Destroyer. Evidently
the most powerful of the English steam rams could not de-
stroy an armored ship as effectunlly as the projectile from
the submarine gun, the explosion of which is capable of shat-
tering any naval structure.

1t should be borve in mind, also, that being protected by
heavy inclived transverse armor, the Destroyer, attacking |
bows on, can defy ordnance of all callbers.  Again, the car- |

projectile, can outrun ironclad sbips.

RECENT INVENTIONS.

Mr. Fraocis M. Osborn, of Port Chester, N. Y., hus
patented a covering for a horse that protects him from the
weather and from chafing, The blanket has a band, also |
stays nund straps, the use of which does nway with the sur-

cingle und affords n most eflicient protection for the horse,
and may bo easily worn uoder hurness fn wet weather or at
other times, when desirable, |

A novel device, designed especially for contalning boxes of
cigars and protecting aund displaying their contents, has been
patented by Mr, Robert B, Dando, of Alta, Iowa.  The io-
vention consists of 4 case containing shelves, on which are
fixed the covered cigar or other boxes, cords conoecting the
box lids and ense doors, so that the opening of the case doors
causes tho box lids to open,

An improved bottla stopper has been patented by Mr,
Androw Walker, of Cincinnati, 0. The invention consists
in combining with the stopper caps conunected by an inter
medinte spring,

Mr. Jumes B. Law, of Darlington Court House, 8. C.,
bus patented an improved construction of buckle for fust-
ening the ends of cotton and other bale bands; it consists io
a buckle baviog o permanent soat for one énd of the bnle[
bond, a central opening, into which the other end of the
baod is entered through an oblique channel, and a bar off-
setting from the plane of the buckle, notched or recossed o
| prevent lateral movement of the band, snd connecting the |

of o baby carriage to the runuiog gear bas been

patented by Mr. Charles M. Hubbard, of Colum.

bus, Obio. It consists in supporting the rear

end by one or more coil springs, and hinging
the front portion of the body to a pair of upturned supports
rising from the front axle,

An improved ferrule for awl handles has been patented by
Mr. Jules Steinmeyer, of St. Louis, Mo. The object of this
invention is to prevent splitting of the handle, to secure both
the ferrule and leather pad firmly in place, and to furnish
a durable and serviceable awl handle.

NEW TELEGRAPH INSULATOR.
" The insulator represested in the annexed engraving was
originally designed to meet the requirements of South Ame-
rican telegraph service, but it is equally well adapted to
lines in other places. The main idea is to avoid breakage
from expansion and coutraction in a climate subject 10 sud-
den changes of temperature, and to avoid the mischief oc-
casioned by a well known South American bird, the *“hor-
nero,” by building nests of mud on the brackets and insula-
tors. 'With this insulator these nests cannot caunse a weather
contact or earth; on the contrary, the pest rather improves
the insulation. The sectional view, Fig. 2, shows the con-
struction of the insulator and the maoner of fastening it to
the cross arm or bracket. A rubberring is placed between

f(be upper end of the porcelain insulator and the cross arm,

nnd another similar ring is placed between the head of the
suspending screw and the bottom of the insulator. It will
be noticed that with this construction the insulator cannot

Figl

IMPROVED TELEGRAPH INSULATOR.

be broken by the contraction of the screw or by the swelling
of tho cross-plece. This insulator can be used on an iron

| bracket and in connection with either iron or wooden posts,

and 18 in every way more secure than the insulators in com-
mon use, The frat cost of these insulators compares favor.
ably with the cheapest in market, while it is Jess liable to
breakage, lasts longer, and gives better results, It has been
patented in this country and in Europe.

Further information may be obtained by addressing Mr, J.

H. Bloomfield, Concordia, Entre Reos, Argentine Repu
South Awerica, -
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BUSINESS COLLEGES,
PACKARD'S NUSINESS COLLEGE.

There are two very gencral prejudices against the class of
soliools known as business colleges.  One is that their chief
aim—noxt toliving the pockets of their proprietors—is (o
turn ont eandidates for potty clerkships, when the country
i% slready overrun with yousg men whose main ambition is
to stand at a desk and ** keep books.”  The other is that the
practieal cutcomo of these institutions is aswarm of coneelted
flourishers with the pon, who, because they have copied a
sel or two of model neoount books and learned to imitate
more or less cleverly certain illegibly artistic writing coples,
imagine themselves competent for any business post, and
worthy of a much higher salary than any merely practical
accountant who has nover been (o a business college or at-
tempted the art of fancy penmanship ns exhibited in spread
cagles and impossible swans,

As a rule popular prejudices are not wholly unfounded in
reason; and we should not feel disposed to make an exczp-
tion in this onse.  When the demand arose for n more prac-
tieal schooling than the old-fashioned schools afforded, no
end of writing masters, utterly ignorant of actual business
life and methods, bastened to set up ill managed writing
schools which they dubbed *“ business colleges,” and by
dint of advertising suceeeded in calling in a multitude of as-
pirants for clerkships. In view of the speedy discomfiture
of the deluded graduates of such schools when brought face
1o face with actual business affairs, and the disgust of their
employers who had engaged them on the strength of their
alluged business training, one is not g0 much surprised that
prejudice against business colleges still prevails in many
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needs. Nevertheless, in whatever line in life a man's course | In this the student will have the advantage over the un
may (all, a practical business training will bono hinderance | educated clerk of the same age and equal worth and
to him, while the lack of it may ben serious binderance, The  capacity, in that he will understand more or less practically
school of expericnce 18 by no means to be despised. To as well as theoretically the duties of those above him, and
many it is the only school availuble, But unhappily its | will thus be able to advance to more respousible positions
teachings are apt to come too late, and often they are futally 08 mapidly as hig years nnd maturity may justify, It is ob.
expensive.  Whoever can attain the needed knowledgo in o | vious that the knowledge which makes an expert aceount.
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Lquicker and cheaper way will obviously do well go Lo obtain

actunl business, is the proper function of the true business
college.

Our purpose in this writing, howeyer, was not o much (o
{enlarge upon tho utility of business colleges, properly so
{ called, as to describe the practical working of a represontsa
| tive institution, choosing for the purpose Packard’s Business
College in this city.

8. Puckard, the present proprictor. It formed the New
York link in the chain of institutions known as the Bryant
& Stratton chain of business colleges, which ultimately

the United States and Canada.  In 1867 Mr, Packard pur-
chased the Brynnt & Stratton interest in the New York Col-
lege, and changed its name to Packard’s Business College,
retaining the good will and all the co.operative advantages
of the Bryant & Stratton nssocintion. The original pufpose
of the college, anits name implies, wos the education of young
men for business pursuits, ‘The experience of over twenty
years has led to many improvements in the working of the

it; and the supplying of sueh practical knowledge, and the |
training which may largely take the place of oxperience in |

embraced fifty co-working schools in the principal cities of |

quarters, as that the relatively few genu-
ine institutions should have been able

ant will in all probability suffice for the general business
requirements of professional men, the inberitors of pro:
perty and business, manufacturers, mechanics, and others
to whom bookkeeping and other business arts are useful
uids, but not the basis of a trade, For the last-named
clweson, and for women, shorter periods of study are pro-
vided, and may be made productive of good results,

A sufficient idea of the general working of the college may

be obtained by following a student through the several de-
! partments. After the preliminary examination a student who
This school was established in 1858, under the name of | is to take the regular course of study enters the initillory
| Bryant, Stratton & Packard’s Mercantile College, by Mr. 8. |room. Here be begins with the rudiments of bookkeeping,

the study which marks his gradation, The time not given
to the practice of writing, and to recitations in other sub
jects, is devoted to the study of accounts. He is required,
first, to write up in “ skeleton " form—that is, to place the
dates and amounts of the several trausactions under the
proper ledger titles—six separate sets of books, or the re
cord of six different business ventures, whoerein are ex-
hibited as great a varicty of operations as possible, with
varylng results of gains and losses, and the adjustment
thercof in the partners' accounts, or in the account of the
sole proprietor, After getting the results in this informal
way—which is done in order as quickly as possible to get
the theory of bookkeeping impressed
upon his mind—he i8 required to go

10 gain any creditable footing at all.

over the work again carefully, writing

The single fact that they have over-
come the opprobrium cast upon their
pame by quacks, so far as to maintain
themselves in useful prosperity, win
ning a permancnt and honorable place
among the progressive educational jn-
stitulions of the day, is proof enough
that they have a mission to fulfill and
are fulfilling it. This, however, is not
simply, as many suppose, in training
young men and young women to be
skilled sccountants—a calling of no
mean scope and importance in itsell
—but more particularly io furnishing
voung people, destined for all sorts of
callings, with that practical knowledge
of business affairs which every man or
woman of means has constant need of
in every-day life. Thus the true busi-
ness enllege performs a twofold func-
tion. As a techunical school it trains
its students for a specific occupation,
that of the accountani; at the same
time it supplements the education not

up with neatness and precision all the
principal and auxiliary books, with the
documents which should accompany
the transactions, such as notes, drafts,
checks, receipts, invoices, letters, ete.
The work in this department will oe-
cupy nan industrious and intelligent
student from four to six weeks, de-
pending upon his quickness of per
ception and his working qualitics.
While progressing in his bookkeeping,
be is pursuing the collatersl studies,
a certain attainment-in which is essen-
tial to promotion, especially correcting
any marked deficiency in spelling, arith-
metic, and the use of language,

Upon a satisfactory examination the
student now passes to the second de
partment, where a8 wider scope of
knowledge in accounts is opened (o
him, with & large amount of practical
detail familiarizing bim with the actual
operations of business. The greatest
care is taken to prevent mere copying

only of the intending merchant, but
equally of the mechanic, the man of
leisure, the manufacturer, the furmer,
the professional man—in short, of any one who expects to mix | school, and to a considerable enlargement of its scope and
with or play any considerable part in the affairs of men, The | constituency, which now includes adults as well as boys,
mechunic who nspires to be the master of o successful shop | especinl opportunities being offered to mature men who
of his own, or foreman or manager in the factory of another, | want particular instruction in aritbmetic, bookkeeping,
will have constant need of the business hiabits and the know- | penmanship, correspondence, and the like.
ledze of business methods and operations which a properly | The teachers employed in the college are chosen for their
conducted business school will give him, The same is true | practical as well as their theoretical knowledge of business
of the manufacturer, whose complicated, and it may be ex- | affairs, and every effort is made to secure timeliness aod sc-
tensive, business relations with the producers and dealers | curncy in their teachings. Constant intercourse is kept up
who supply bim with raw waterial, with the workmen who | with the departments at Washington as to facts and changes
convert such material into finished wares, with the merchants | in financial matters, and also with prominent business
or agents who market the products of his factory, all require | bouses in this and other cities. Among the recent letters
bis oversight and direction. Indeed, whoever aspires to | received in correspondence of this sort are letters from the
something better than a hand-to-mouth struggle with pov- | Secretary of State of every State in the Union with re-
erty, wheiher ns mechanie, farmer, professional man, or | gard to rates of interest and usury laws, and letters from
what not, must of necessity be to some degree a business | ench of our city banks as to methods of reckoning time on
man; and in every position in life business training and a | paper, the basis of interest calculations, the practices con-
practical koowledge of financial affuirs are potent factors in | corning deposit balances, und otber business matters sub-
securing sucoess. | Jeot to change. The aim of the proprietor is to keep the
How different, for example, would have been the history | ¥chool abreast of the demands of the business world, and to
of our great inventors had they all possessed that knowledge omit nothing, cither in his methods or their enforcement,
of business affairs which would have evabled them to put | necessary to carry out his purpose honestly and completely.
their inventions in a business like way bofore the world, or | An idea of the superior bousing of the college will he ob.
before the capitalists whose assistance they wished to lnvoke. | tained from the views of half a dozen of the rooms at No
The Yistory of iovention is full of Dlustrations of men who | 805 Broadway, as shown in this jssue of the Sciesrivic
have sarved with valuable patents standing in their names | AMericaN—the finest, largest, most compact, and convenient
~pntents which bave proved the basis of large fortunes to | suite of rooms anywhore used for this purpose.
those who were competent to develop thoe wealth that was |  The college 1s open for students ten months of the year,
In them.  How often, oo, do we seo capable and ingenious | five days ench week, from half pust nine in the morning
and skiliful meehanios confined through 1ifo to o small shop, | until half past two in the afternoon,  Students can entor gt
:);:Iz:"cll:)l‘:mﬂnnlo position fn a large abop, solely throngh | any time with equal ml'v:mlugu, the instruction being for the
Iy Lo manage the aflfairs of o larger business. On | most part individual. The course of study cun be com.
::0.0:::;::’(;:.'::‘!‘:‘:: unc;x‘u'\'mnu thing to see what might ‘ pleted in about a year. The proprietor holds that with this
i e m.;:‘: 'l'- ' lm'u been falrly thrast upon l umuu'n‘l of study a boy of seventeen should be nble—
o Soadh. s dhwrou:lml;"" »'y l:m urgency of popu-| 1, To take n position us assistant bookkeeper in almost
v e Tt o ey‘) ‘I"ll:](l gnorance of business | any kind of business; 2. To do the ordinary correspondence
which fell to the owzar’s h::; ;m properly the larger affuirs | of a business house, so far ns good writing, correct spelling,
- e tnlnh: ' s : grommatical c':"mlruvliun. and mechanionl requisites are
) folife: Manyh : B 18 no .l e only condition of | concerned; 8, To do the work of nn entry olork or eashier;
ucoens ¥ have it and fail; others bogio without | 4. To place bimself in the direct line of promotion 1o any
‘{l‘;:du::fﬁd;hg“nmx a WOf.Hng knowledge o('bu-\lm-m af- | desirable place in business or life, with the certainty of hold-
gh the exigencies of their own increasing bisiness ing his own nt every stop.

LECTURE AND RECITATION ROOM,

and to throw the student upon his own

resources, by obligivg bim to cor-

rect his own blunders, and to work
out his own results; accepting nothing as final that has
not the charactoristics of real business. Much care is be-
stowed in this department upon the form and essential
matter of business paper, and especially of correspond-
ence. A great variety of letters is required to be written
on nssigned topics and in connection with the business
which is recorded, aud thorough instruction is given in
the law of negotisble paper, contracts, ete. During all
this time the student devotes from bhalf an bour to an
hour daily to penmanship, a plain, practical, legible band
being aimed at, to the exclusion of superfluous lives and
flourishes. 1t is expected that the work in the first and
second departments will establish the student in the main
principles of bookkeeping, in its general theories, and their
application to ordinary transactions. .

In the third department the student takes an advanced
position, and is expected, during the two or fhree months
he will remain in this department, to perfect himself in the
more subtle questions involved in accounts, us well as to
shuke off the crude belongings of schoolbay work, He will
be required to use his mind in everything he does—to de-
pénd as much as possible upon himself. The work which
ho presents for approval Lere must bave the characteristics
of business, Tlis Jetters, statements, and papers of all kinds
are critically examined, and approved only when giviog
evidence of conscientions work, as well as coming up 10
striol business requirements,  Before he leaves this depart-
mont Le should be versed in all the theories of accounts;
should write an necoptable business iand; should be able to
exoouto o faultless lottor so far as relates to form, spelling,
und grammatical construction, should have a fair knowledge
of commercial lnw, and bave completed bis arithmetical
Course,

The next stop is to reduce the student’s theoretical know-
ledge to practice, in o department devoted to actual busl:
ness operations.  This business or finishing department is
shown at the upper left corner of our front page illustra:
tion. The work-in this department s a8 exacting and os
roal ns the work In the best business bouses and banks, At
the extremo ond of the room is a bunk in complete opers:
tion, as perfeot in its functions us uoy bavk in this city or
clsowhere.  The records made fn I books come from the




‘ gaged in differont 1
of business at their desks and in the offices, 'l‘;m m:':l’:

ofice adjoining the baok, on the right, is o post offiee, (he
only one in the country, perhaps, where tygo civil sorvice
rules are strictly observed,  In connection with it v a trans.

tion office.  From fifty to a hundred lotters dully are
received and delivered by the post office, written by or to
the students of :IM. department,

The correspondence thus indieated % on pot only be-
tween the students of this college, bmx':t:wcmumcmbgm of
this and other similar Institutions in different parts of the
country, A perfected system of intercommunication has for
years been in practico between co-ordioate schools In New
York, Boston, Brooklyn, Philadelphia, Chieago, Baltimore,
and other cities, by whioh is carried on an elsborato selieme
of interchungonble business, Hetlo less real 1 s operations
~and results than the more tangible and obtrusive activity
which the world recognizes as business,

The work of the transportation office corresponds with
that of the post office in its simulation of reality, The al
leged articles handled are represented by packages bearing
all the charactoristic marks of freight and expross packages,
They are sent by mall to the transportation company, and
by this ageney dellvered to the proper parties, from whom
the charges are colleoted in due form, and the requisite
vouchers passed.  Whatever is necessary in the way of mu-
nipulation to secure the record oncither hand s done, nnd,
40 far as the clerical duties are concerned, there 1§ no differ-
ence between handling pileces of paper which represent mer-
chandise and handling the real article.

In the bank is employed a regular working force, such as
may be found in any bank, consisting of a collector or run-
ner, a discount clerk, a deposit bookkeeper, a general book-
keeper, and a casbier. The books are of the regular form,
and the work is divided a8 in most banks of medium size,
and the business that is presented differs in no important
particular from that which comes to ordinary banks, After
getting & fair knowledge of theory, the student is pluced in
this bank. He beging in the lowest place, and works up
gradually to the highest, remaining long enough in ench
position to acquaint himself with its duties. He is mado
familiar with the form and purpose of all kinds of business
paper, and the rules which govern a bank’s dealings with its
customers, He gots a practical knowledge of the law of
indorsement and of negotiability generally, and is called
upon to decide important gquestions which arise between the
bank and its dealers.  Wherever he finds himself at fault he
hus access to a teacher whose duty it is to give the juforma-
tion for which he asks, and who is competent to do It

Throughout the whole of this course of study and prac-
tice the students are treated like men and are expeoted to
‘behave like men,

The college thus becomes a self-regulating community, in
which the students learn not only to govern themselves, but
Ao direct and control others. Asoue isadvanced v position

_ his respousibilities are increased.  He is first & merchant or
agent, directing his own work; next, a sub-munager, and
finally manager in n general office or the bank, with clerks
subject to his direction and criticisio, until he arrives at the
exalted position of ‘ superintendent of offices,” which
gives him virtual control of the department. This is, in
fact, an important part of his training, and the reasonable
effect of the system is that the student, being subject to
orders from those above him, and remembering that he will
shortly require & like consideration from those below him,
concludes that he cannot doa better thing for his own future
comfort than to set a wholesome example of subordination.

This, however, is not the only element of personul disci-
pline that the college affords. At every step the student’s
conduet, character, and progress are noted, recorded, and
securely kept for the teacher’s inspection, as well as that of
his parents and himself.  Such records are kept in the bud-
get room, shown in the lower left corner of (he front page,

This budget system was suggested by the difficulties en-
countered in explaining to parents the progress and standing
of their sons. The inconvenience of summoning teachers,
aod of taking students from their work, made necossary
some siapler and more effective plan, The fiest thing re-
quired of u new stodent 15 that he should give some nceount
of bimself, and to submit to such examinations and tests ns
will sequaint his teachers with bisstatus.  This account nnd
these tests constitute the subject-matter of his first budget,
which is placed at the bottom of his box, and every four
weeks theresfter, while he remains in the school, he 18 re
quired to present the results of s work, such s his writ
ten examinations in the various studies, s test examples in
arithmetie, his French, German, and Spamsh translations
and exercises, various letters and forms, with four weckly
specimens of improvement in writing, the whole to be form,
ally submitted to the principal . an accompunying lotter;
the letter itsell to exhiit what can be thus shown of 1m.
provement in writlng, expression, and general knowled ge.
These budgets, aceumulating month by month, are made to
cover as much as possible of the student’s school work, and
to constitute the visiblo stops of his progress,

Besides ths is & character record, kept i asmall book ns
signed to cach student, every student huving freo necess to
il own record, but not Lo that of any fellow studant. Each
book contains the record of n student’s deportment from the
first to the fast day of s attondance, with such comments
aod recommendations a4 lis several teachers may think
likely to be of encoursgement or caution to him,

In addition to the strictly technicw trauniog furnisbed by

the collego, there Is glven also not a Mitle collateral fn.
struction ealenlated to be of practioal use (o I)'uulnou
mon,  For oxample, aftor roll call every morning some little
time is spont In exercles denigned to cultivite the art of in.
telligent oxpression of ldeas, Eaol doy n number of students
are appointed o roport orally, in the nssembly room, upon
Such matters or ovents mentioned n the previous duy'l; news
PApers as may striko the speaker as Interesting or Important,
Or the student may describe his personal observation of any
event, invention, manufacture, or what not; or report u;n;n
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stormy wenther nround Now York and Boston.” Mr. Ven-
nor's Intest predictions are that the coming month will be
decidedly cold, with tremendous snow-falls during the lat-
tor inlf and carly partof Junoary, causing destruetive block-
ades to railronds,"”

—,etr—
The London Underground Hallway.,
The opening recently of the extension of the Metropolitan
Railway to Harrow, and the early commencement of snother
of the lines of the company, give especisl prominence 1o it

the condition, history, or prospects of uny art, trade, or

business undertaking.  This not to teach oloot
: ach vlooution, but to s ilw
train the stadent to think while standing, and to sxpress him- e

T ¢ . g line carry more thao the hundreds of miles of line of eom:
Ml:n':’ r':lC':'i::g‘l:":;::‘:ir‘;:.‘"";:':lif" ;:""‘Iy yF [ panies such as the London and North Western or Great
guagen likely to bo re- | Western,  Seventeon years ugo—in 1863—the Metropolitan

quired in business intercourse or correspondence: in pho-‘ g g
nography, 8o far as it muy be required for hunh'u--n - iy jod 1ess Khan 10,000,000 passEery S e e
Posce;. | commercial Taw FalkbIYD” to'. baskal LU |work of the following twelve months it carried less than
; niracts, nogotiable 12,000,000, But yeir by year, almost without exception,

paper, ngeuncied, partnerships, insurance, aod other business the number of passengers has grown. In 1885, over 15.000,-

proceedings nud relations; political cconomy, and incident- . . p' § y . - g b/
ally any and every toplo s knowledie of Wh'l " 000 passengers were carried; io 1867, over 28.000,000; and
l)rt'mlicnl use o h;lnincss men, 8 o e B e O,
In Al this the ulilmate end and aim of the fastract] The years that bave since passed h.avc swollen that number.
offered are practical workable results, Me, Pnzknr:l ::cn:l: l.“ B T A A
education a8 a tool.  If the tool has no edge, is not ml:mcd ilf: :a::::;)cerw of 1672 rn{x:'::df;;' "';'ffs’és“.".drﬁi utl:slgg 6':;;
Lo its purpose, 18 not practically usable, it s worthloss s T caod to K8 1950005 ooy
tool. “This dea is kept prominent in 1l the work of the and in 1670 o 00,7470 the presnt yeurthere s b
college, and its genernl results justify the position thos a further mjvm;ce 'u,»c -numbcr pm;»riedy for the first six
taken, The graduates are not turned out s finished busi- | months of the present year being 81,592,420, When it is
:‘::: :1'::' ‘1’; ";h)‘t O‘;""‘ﬁk’::“? ‘l':l'!l!glllt‘"'.("‘fl'lf;:‘e::m(;:mld “'W":l’d borne in mind that this is equal to 7,232 passengers every
not recommend them as bank cnsble;n or pmldc[:no:.m::r n: :_.l:uf;m?dl;l;‘; (;il::;;e:;‘il!h :: :::‘: .W{O:ffu t:y l‘ilr‘)i :;Tkp:yi:
managers of large or small enterprises, but simply as having shgixlly‘ less than 25 miles, the fecundity in traflic of the
& knowledge of the duties of-accountantship. They rarely | metropolitan district must be said to be marvelous. It is to
fail to fulfill reasonable expecln?'!ons; and the§ are not re- be regretted that the official aceount from which these fig:
sponsible for unreasonable ones. ures are given does not give any idea of the number of pas-
PR l;.‘“‘:“: e u;ngclrs in llhci different Irlass;:s. for ~;:.lclh.n mlu;nl would be
9 ol value: t is amarvelous fact in the history of locomotion
The fourteenth annnal convention of the American Tnsti- | that this great passenger traffic is worked with not more than
tute of Architects began in Philadelphia, November 17. Mr. |53 engines, while the total number of carriages, 195, is in
Thomas U. Walter, of Philadelphia, presided, and fifty °l'lcompari.son with the number of travelers in them a marvel
more prominent architects were present. In his annual ad- i railway history. But it is folerabiy clear that there is yet
dress the president spoke of the tendency of the architectural | g yast amount of undeveloped metropolitan traffic, and it is
world as decidedly in the direction of originality. Butlittle also certain that as that traffic is developed the future of the
No‘er:tsim: ;s paid to the lypclh of building drawn from the Metropolitan as it attains more completeness will be brighter
works of by-gone ages or to the mannerisms of the more re- | even than it has been in the past. The greatcity ismore and
cent past. Progress in the development of the elemonts of more the mart of the world, and the traficand travel to and
taste and beauty, and the concretion of wsthetic principles in it must increase, That increase will be shared in consid-
with common seuso in architectural design, are now every- | crable degree by the ““underground” companies, and as they
where apparent, The responsibilities of architects are greater | have shown that their capabilities of traffic are almost bound-
than they have ever before been; the growing demand of the | less, it may be expeoted that the oldest and the chief of these
times calls for intelligent studies in all that relates to archi- | il in the early future know o growth as continuous if less

tecture, whether it be in the realm of msthetics, in sciences | rapid than in the past.

that relate to construction, in the nature and propertics of | e take the above from the Eugineer, London. In thiscity
the materials used, in the atmosphere that surrounds us, orin | there are now existing 27 miles of elevated steam railways for
the availability of the thousand-and-one useful and ingenious local passenger tmmv.f These roads have carried during the

The Metropolitan Underground Railway is emphatieslly the

inventions that tend to promote the convenience aud com-
pleteness of structures.

Papers "were read by Mr. A.'J. Blood, of New York, on
““The Best Method of Solving the Tenement House Prob-
lem;” Mr. George T. Mason, Jr., of Newport, on ‘* The
Practice of American Architects during the Colonial Period ;"
Mr. Robert Briggs, of Philadelphia, on “ The Ventilation of
Audience Rooms;” Mr. T\ M, Clurk, of Boston, on ** French
Building Laws, etc."”

The following named officers were elected: President, T.
U. Walter, Phbiladelpbin; Treasurer, O. P. Hatfleld, New

York; Secretary, A.J. Blood. Trustees, R. M. Hunt, H. |

M. Congdon, J. Cady, Napoleon Le Brun, New York., Com-
mittee on Publication, R. M. Upjohn, New York; T. M.
Clark, Boston; John MeArthur, Jr., Philadelphing A, J,
Blood, H. M, Congdon, New York. Committee on Educa:
tion, W. R. Narr, Boston; Russell Sturgis, New York; N,
Clifford Ricker, Champugne, 1L; Henry Van Brunt, Bos-
ton: Alfred Stone, Providence.  Corresponding Secretary,
T. M. Clark, Boston,

The time and placo of the next avoual convention were
left to the Board of Trustees, with a request that Washing-

ton be selected,

B Sy .
A

Vonnor's Winter Predictions,

He communicatos ns follows to the Albany Argus: ““ Do
comber will, in all probability, open with little snow, but
the weather will be oloudy, threatening snow fulls.  During
the opening daysof the month, dust, with tho very lght mix
ture of snow which may buave fallen, will bo swept in
flurries by the gusty wind. There will probubly be same snot
from about the 4th of the month,  With the second quarter
of the month colder weather will probably set in with falls
of snow. The furmers will be ablo to enjoy sleigh rides in
the cold, exhilarating afr, hut good sleighing need not be ex
peeted until after the middle of the month. There will be
a spell of muld weather ahout the 18th and 14th,  Aftera
brief mterval of mild weathor, during which more snow will
fall, the third quarter of tho month will probably see blus
tering and ol weathor—n cold annp with heavy snow storms
and consequent good sleighing,  Very cold wenther may bo
oxpected duriog this quartor. The Inst quarterof the month
will brang milder weather, but will ferminnte, probably, with
hegvy snow-fulls and stormy weathor; in fact, the lieaviest
snow falls will be toward tho end of the month, and snow
blockades may bo looked for, the snmy falls extending far
to the southwiard. possibly us far as Wushipgton, with very

| past year 61,000,000 of passengers. In this service they em-
| ploy 175 locomotives and 500 passenger cars. It is a terri-
ble nuisanee to have these locomotives and cars constantly
 whizzing through the public streets; still the roads are a
great accommodation. The only nnderground railway In
| this city is that of the New York Central and Hudson River,
4 miles in length, extending under Fourth avenue from
Forty-second street to Harlem River. Over this road the
enormous traffic of the Central, Harlem, und the New Haven
ronds, with their connections, passes, Butso removed from
! public sight are the cars and locomotives that the existence
of this underground railway is almost forgotten.
—— -
Tempering Chisels.
A practical mechanic communicates to the SommNTIFIC
| AMERICAN the following: In hardening and tempering a
cold chisel care should be taken to have a gradual shading
of temper. If there is a distinct boundary line of temper
color between the hard cutting edge and softer shank por
tion, it will be very apt to break at or near that line, The
cutting edge portion of the chisel should be supported by a
backing of steel gradually diminishing in hardoess; and so
with all metal cutting tools that are subjected to heavy
strain. Not every workman becomes uniformly successful
In this direction, for, 1n addition to dexterity, {t requires a
nice perception of degree of heat and of color in order to
obtuin the best result,

Mr. A. A. Kxupsox, of Brooklyn; N. Y., has lately per.
fected and patented o system of protecting oll tanks from
lightning, which 8 approved by several prominent elee-
tricinns,  The invention (ncludes a device for distributing a
spray of water over the top of the tank for condensing the
rising vapor and cooling the tank; a system of hghtning
conductors connected with a gutter surronnding the tank,
nnd a hollow earth terminal connected with the gutter by
n pipe, and designed to moisten the earth, and at the same
tume prevent the earth around the lerminal from becoming
saturnted with oil,

e ——
A conrEsPONDENT of tho OArdstian Union, writing from
Constantinople, says that Abd ul Hamid, the Sultan of
Turkey, reads the SOENTIFIC AMERICAN, the eugtaving
i which seem to specmlly interest him. 'ﬂn
that whatever 1n hterature the Sultan may chanoe
of which he thinks may interest him, e has translated into
Turkish. )
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AMATEUR MECHANICS.
A SIMPLE SINOLE-ACTING STEAM ENGINE.

The great bugbear staring the amateur mechanic in the
face when be contemplates making a small steam engive 1s
the matter of boring the eylinder. To bore an iron cyhnder
on & foot Iathe is difficult even when the lathe is provided
with sutomatic feed gear, and it is almost impossible with
the ordinary ight latbe possessed by most amateurs. To
bore & brass cylinder is easier, but even this is
difficult, aod the cylinder, when done, is unsat-
1sfactory on account of the difficulty of adapting
a durable piston to it

The engraviogs show a simple steam engine,
which requires no difficuit lathe work; in fact
the whole of the work may be done on a very
ordinary foot Iathe. The engine is necessarily
single-acting, but it is effective nevertheless, be-
ing about 1-20 H. P., with suitable steam supply.
1t is of sufficient size to run a foot lathe, scroll
saw, or two or three sewing machines.

The cylinder and piston are made from man
drel drawn brass tubing, which may be pur
chased in any desired quantity in New York
city. The fittings are mostly of brass, that be-
ing an easy metal to work.

The principal dimensions of the engine are as
follows:

Cyl'nder.—Internal diameter, 13§ in; thickness, 1§ in.;
length, 3 in

Piston.—External diameter, 134 in.; thickness, 332 in.;
lensih, 3X n

Leagth of stroke, ¢ i,

Crask pin.—Diameter, 4§ in.; length of bearing surface,
% in.

Connecting rod.—Dameter, 5 16 in.; length between cen-
ters, 5§ .

Shafe. —Diameter, & In.; diamcter of bearings, 1§ In;
length, 6 In.: distance from bed to center of shaft, 136 in.

Fiywheel, —~Diameter, 8 in.; weight, 10 1b.

YValve.—Diameoter of chamber, 9-16 in.; length, 14 in;
width of valve face working over sapply port, 3 82 in.;
widh of space under valve, 3 in.; Jength of the same, 1 in.]
disrance from center of valve spindle to center of cocentric
rod pla, 3f In

Ports, sapp'y.—W idth, 1.16 inch.: Jength 1in. Exhaust,
—Widih, % in.; length, 1 in ; space between ports, 5-16 in

Pipes. —Stenm supply, 3 in.; exhanst, ¥ in.

Eccontric,—Stroke, % in.; dismeter, 1 316 in.
length of eccontric rod between centers, 83§ in.

Cut off, &

Thickness of base plate, 3§ in.

Wooden base, 63 In x 8 In.: 2% in. thick,

Thickness of plate supporting cylinder, 3§ in.

Total height of engine, 1334 in.

Distance from base plate 1o under side of cylinder bead.
¥4 In.

Diameter of vertical posts, 9-16 in.; distance apart, 3§
in.; length between shoulders, 634 in.

Base plate fastened to hase with 4§ in. bolts,

The connecting rod, eccentric rod, crank pin, and shaft,
are of steel. The eccentric-strap aud flywheel are cast iron,
and the other portions of the engine are of brass, The
screw threads are all chased, and the flange, @, and head of
the piston, F, in addition to being screwed, are further se-
cured by roft solder.

Fig. 1 shows the engine in perspective. Fig 2 is a side
elevation, with parts broken away. Fig. 8 is a vertical
transverse section. Fig. 4 is a partial plan view. Fig.
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steel with Lrass ends. The lower end, which receives the
crank pin, is split, and provided with « tangent screw for
taking up wear. The cravk pin is secured io the crank

disk, I, by a nut on the back. The eccentric rod, J, is of
steel, screwed at its lower end into an eccentric strap of
cast or wrought iron, which surrounds the eccentrie, K.
The valve, L, is slotied in the back 1o receive the valve
| spindle, by which It is oscillated. The ports are formed by

Fig. 1.—SIMPLE SINGLE-ACTING STEAM ENGINE.

drilling from the outside, and afterward forming the slot
with a graver or small sharp chisel. The supply port, for
convenience, may be somewhat enlarged below. The holes
for the exhaust port will be drilled through the hole into
which the exbaust pipe is serewed. The chamber commu-
nicating with the exbaust is cored out in the casting.

The ensicst way to make the valve is to cut it out of a
solid eylinder turned to fit the valve chamber.

An engine of this kind will work well under a steam pres-

sure of 50 1b,, and it may be run at the rate of 200 to 250

5 is a detail view of the upper end of the conuecting rod | revolutions per minute.

and its connections; and Fiz
6 is a horizontul section taken
through the middle of the
valve chumber,

The eylinder, A, is thread-
ed externally for 1 inch from
its lower end, and the collar,
a, ¢ inch thick, is screwed
on and soldered. The face
of the collar is afterward
turned true. The same
thread answers for the nut
which clamps the cylinder in
the plate, B, aud for the
gland, b, of the stufling box,
which screws over the bevel-
ed end of the cylinder, and
eontaing fibrous packiog fill-
ed with asbestos or graphite.
The posts, C, are shouldered
at the ends and secured in
their places by nuts. Their
bearing surface on the plate,
D, is increased by the addi-
tion of a collar screwed on.
The posts are made from
drawn rods of brass, and
need no turning except at the
ends,

The cylinder liead, E,
which is a casting containing
the valva chamber, is screwed

. The piston, F, fits the
cylinder closely, but not ne-
cessarily steam tlight.  The
bead is screwed in and sol.
dered, und the yoke, G, which
receives the connecling rod

pin. Is Screwed into the head.
The counecting rod, H, is of

SIDE ELEVATION, SECTIONAL, AND DETAIL VIEWS OF SIMPLE ENGINE.

[DrcemBER 18, 1880,

It is desirable to construct a flat pasteboard model to
verify measurements and (o get the proper adjustment of
the valve before beginning the engine. M.

T
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MISCELLANEOUS INVENTIONS,

An improved finger ring has been patented by Mr. David
Untermeyer, of New York city, The object of this inven.
_tion is to furnish finger rings so constructed that

they can be opened oul to represent serpents,
and which, when being worn, will give no indi
cation of being anything more than rings.

An improved heel skate-fastener has been pa-
tented by Mr. Elijab 8. Coon, of Waterlown,
N. Y. 'This invention consists, essentially, of a
screw threaded bollow plug or thimble, o dirt
plate for covering the opening in the plug, and
a spring for holding the dirt platein place. This
fastener possesses soveral advanlages over one
that is permanently attached to the beel. Being
cylindrical, it is more easily connected, because
the hole for its reception can be wade with a com-
mon auger or bit without the necessity for last-
ing the boot or shoe or using a knife or chisel.
Being screw threaded it can be readily serewed
into place with & common screwdriver; this also
enables it to be screwed either in or out, in order
to make it fit the beel key. The screw thread
permits of screwing it in beyond the surface of
the heel, o as to prevent it from wearing out by
the ordinary wearing of the shoe.

An improved velocipede has been patented by
Messrs. Charles E. Tripler and William H. Roff,
of New York city. The object of this inven-
tion is to obtain a more advactageous applica-
tion of the propelling power than the ordipary
cranks, to avoid the noise of pawls and ratchets,
and to guard the velocipedes against being over
turned should oue of the rear wheels pass over
un obstruction,

Mr. Philip H. Paxon, of Camden, N. J., has
patented a machine that will cut lozenges in &
perfect manuver, and will not be clogged by the
gum and sugar of the lozenge dough.

Mr. John H. Robertson, of New York city, bas
patented an improved mat, which consists of
longitudinal metal bars provided with alternate
mortised and tenoned ends, and composed of
series of sockets united by webs and of wooden
transverse rods entered through said sockets and
held therein by vertical pins.

Mr. Charles F. Clapp, of Ripon, Wis, has
patented a novel arrangement of a desk aftachment for
trunks. The desk and tray may be lifted from the trunk
when the desk is either raised or lowered.

A combined scraper, chopper, and dirter has been pa-
tented by Messrs. Francis A. Hall and Nathaniel B, Milton,
of Monroe, La. The object of this invention is to furnish
an implement so constructed as to bar off a row of plants,
chop the plants to a stand, and dirt the plants at one passage
along the row, and which shall be simple, conyenient, and
reliable.
| Mr., Hermaon H. Cammann, of New York city, bas pa-

3 tented a basket so construct-
ed that it can be compactly
folded for transportation or
storage.

Messrs. David H, Seymour
and Henry R. A. Boys, of
Barrie, Ontario, Canada, bave
patented an improvement in
that class of devices that are
designed to be applied to
steam cylinders for introdue-
ing oil or tallow into the cy-
linder and upon the eylinder
valves. It consists of an oil
cup provided with a gas es-
cape, a scum breaker, an in-
terior gauge, and an adjust-
uble feed pipe extension.

Mr, Jobn H. Conrad, of
Chuarlotte, Mich., has patent-
ed a portable sliding gate
which will dispense with
hinges and which can be used
in nny width of opening. It
may be readily connected
with a temporary opening or
gap made in the fence.

An  improved reversible
pole and shaft for vebicles
lins been patented by Mr,
Francis M. Heuett, of Jug
Tavern, Ga. The object of
this invention is to so com:
bine the parts of shafts for
vehicles that they may be
readily transposed and re-
employed to form the tongue
without removing the thill

arms or hounds from
axle, b
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Mr. William Jones, of Kalamazoo, Mich., has patented
is particularly intended for shipping fourth class mail mat
tor. The feature of special novelty Is the means of fasten
ing the hinged cover.

Mr. Louis J. Halbert, of Brooklyn, N. Y., has patented
an improved slate cleaner, which is slmplo, convenlent, and
effective,

An improved boot, which is simple in ite mako, s well,
aod is convenient to put on and take off, has been patented
by Ellene A, Bailoy, of 8t Chavles, Mo. The boot is pro
vided with side seams, one of which isopen at its lower end,
and 15 provided with lnelng, buttons, or a like deviee, so
that it ean be closed when the boot is on the wearer's foot

— — O
THE HERCULES BEETLE,

In the handsome engraving berewith are shown the male
and female of the Hercules beetle (Dynastes herewdes) of Bra-
zil. Thefamily of the Dynastider comprises some of the largest
and most beautiful of the beetle
race, aud all of them are remark-
able for enormous developments
of the thorax and head. They
are all large bodied and stout
limbed, and by their great
strength abundantly justify their
generic name, Dynastes, which
is from the Greek and signifies
powerful. The larvie of these
beetles inhabit and feed upon de-
caying trees and other rotting
vegetable matter, and correspond
in size with the mature insects.
Most of them inhabit tropical
rogions, where they perform a
valuable service in hastening the
destruction of dead or fallen
timber,

An admirable example of this
family of beetles is the one here
represented.  In the male of the
Hercules beetle the upper part
of the thorax is prolonged into a
single, downward curving horn
fully three inches long, the entire
length of the insect being about
six inches. The heud is pro-
Jonged into a similar horn, which
curves upward, giving the head
and thorax the appearance of
WO enormous jaws, resembling
the claw of a lobster, The real
jaws of the insect are underneath
the lower horn, which projects
from the forepart of the head.
The under surface of the thorax-
horn carries a ridge of stiff,
short, golden-yellow hairs, and
the under surface and edges of
the abdomen are similarly orna-
mented.

The head, thorax, and legs are
shining Dblack; the elytra, or
wing-covers, are olive-green,
dotted with black spots, and are
much wrinkled. The wings are
large and powerful.

The female Hercules is guite
unlike the male. It is much
smaller, being not more than
three and a half inches long, is
without horns, and is covered
with a brown hairy felt.

These beetles are nocturnal in
habit, and are rarely seen in the
daytime, except in dark hiding
places in the recesses of Brazilian
forests.

A Poulterer’s View of Mecha~
nical Poultry Ralsing.

A prominent dealer in poultry,
Mr. H. W. Knapp, of Washing
ton Market, gives a discourag.
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ing opinion of the probable suceess of chicken raising by | and work ? .
He said recently when | chickens every February,

artificial means in this counlry.
questioned on this subject by n representative of the Eeen-
g Post:

‘1 went to France to study tbe matter, for if it can be
made to succeed it will make nun immense fortune, 8s it bas
already done in Paris. I was delighted with what 1 saw
there, aud the watter at first sight seems to be so fascinating
that T do not wonder that new men here are always ready (o
tuke hold of it as soon as those who have bought dear ex-
perience are only too glad to getout of it, Even clergymen
and actors are bitten with the desire to transform s0 many
pounds of corn into so many pounds of spring chicken,
The now  successful manager, Mackaye, speot about n
thousand dollars in constructing hatching machines and
artificial motbers in Connecticut, but he found that the stage
paid better, and his expensive devices may now be honght
for the value of old tin.

" Enthusingts will tell you that by the new discovery

!
chickens moy be made out of corn with nbsolute certainty
an improved box which s useful for various purposes, but |

In Paris this bas been done; but the conditions are entirely
differont here.  Thero the land Is vilusble, und they canvot
devole large Nelds to a fow bundred chiokens; the French
climite 18 50 uniform that the markets of Parls cannot be
spphied from the south with produce which ripeos or ms
tures before that of the nelghborhood of Paris; the price of
ohiokuns 1% o high nod lnhos
be glven with profit to one spring chicken than one of our

s cheap that more cure can

poultry rilsors could give to a dozen
of Inod, the climat
that even with steam we canpot ralse pouliry ahead of the

Here we have pleoty
south of us s 50 far advanced in warmth
south, and the margin of profit Is so small that one failure
with a large batch of chickens sweeps away the profits from
severnl successful exporiments

** When persons wanted me to go joto the project 1 declined
and was called an old fogy One
the enterprise in New Jersey, and at first was hailed us a
What was the result of all bhis outlay

man spent o fortnoe on

publie benefactor
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Slze and weight are
nnd that reminds continued Mr,
Kuapp, " that the newspapers ought Lo impress the country
people with the necessity of improving thelr poultry stock;
breeding in and tu is ruining poultry; every year the stock
I could
give you some striking examples from my experience of
forty years in the business,

matrously than the chicken business,

wanted In turkeys; me,"

we receive s deterforsting, aod this is the cause

Some years ago we poulterers
thought that ducks were going to disappear from bills of fare
altogother; they were tasteless, worthless birds which people
avolded. On Loong Island s farmer made experiments in
breeding with an old Muscovy dmke, toogh ssan alligator,
The result was superh and has
If the farmers of South
ern New Jersey, the sandy country best suited to turkeys,
would bring from the West a few hundred wild turkeys we

I s¢¢ no such tor
The breast is nar-
row and the body runs to length; it is all neck and legs,

and the common duck
changed the whole duck industry.

should have an Immediate improvement.
key now a8 we had twenty years ago.

and can be bought by the yard.
Rhode Island sends us the best
turkeys, but they are not what
If, instead of
atlempting to beat nature at her
own game, the rich men who
have money Lo spend would de-
voteit to better breeding, there
would be an improvement, I
do not yet despair of seeing im
mense farms wholly devoted to
raising better poultry than we

they used to be,

yet have,”

The Embrace of the Mantis.
Mr. Addison Ellsworth favors
us with 8 transcript of a letter
from Mr. Albert D. Rust, of
Ennis, Ellis County, Texas, de-
scribing a remarkable exhibition
of copulative cannibalism on
the part of the mantis. The fe-
rocious nature of these strange
insects is well known, and is io
striking contrast with the popu-
lar pname, *‘praying magts,”
which they have gained by the
pious attitude they take while
watching for the flies and other
insects which they feed upon.
About sunrise, August
1880, Mr. Rust’s sttention was
attracted by a puir of mantis,
whether Mantis religioss or not,
he was not sure, but from the
length of the body and the short-
pess of the wings he was inclined
to think them of some other
The female had ber
arms tightly clasped around the
head of the male, while his left
arm was around ber neck. Mr.
Rust watcbed intently to see
whether the embrace was one of
war or for copulation. It proved
to be both. As the two abdo
mens began to approach each
other the female made a ferocious
attack upon the male, greedily
devouring his head, a part of the
body, and all the arm that bad
encircled ber neck. A moment
after the eating began, Mr. Rust
observed a complete union of the
sexual organs, and the cating and
copulation went togetker.
On being forcibly separated the
female exhibited signs of fear at
her headless mate, and it was
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by placing them in boxes and foreing a fattening mixture
no exercise; they remained puny little things, and another
defect soon :w.pcm‘ml; though fat they were tough and

stringy. The breeder sent lots of them to me, and they |
lnoked fat and tender: but my customers complained that

they could not be young, for they were tough and tasteless,

umi that T must have sold them sgzed dwarfs under the name

of spring chickens, It was found absolutely necessary to|
let them run out of doors as soon as the weather allowed ‘
it, and by the time tbat they were ready for market the |
southern chickens were here and could be sold for less than |
these. The upshot of the business is that this breeder has

sold out, and snother man has now taken hold of n !Il?ull :
part of his old establishment to try other methods of making

It A success,

“ As to raising turkeys in that manner it will fuil more dis- |

\
down their throats, he could not muke them grow ; they had |

with difficulty that they were
brought together again. Ou be-
ing suddenly tossed upon the
back of the female the male
seized her with a grasp from

He managed to hatch guantities of young|which she could not extricate herself, and immediately
but although he could fatten them ; the sexual union was renewed, to all appearances as perfectly

as before,

The pair were accidentally killed, otherwise, Mr. Rush
thinks, the female would have continued her cannibalistio
repast until she bad devoured the entire body of her com-
panion

This peculiarity of the mantis seems not to have
been observed before, though their mutually destructive dis-
position has been noted by several. Desiring to study the
development of these insects, M. Roesel raised a brood of
them from a bag of eggs. Though plentifully supplied
with flies, the young mantis fought each other constantly,
the stropger devouring the weaker, until but one was
left. 3

M. Poiret was not more successful. When a pair of mautis
were put together in a glass they fought viciously, the fight
ending with the decapitation of the male and his being
caten by the female,
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VARIEGATION OF LEAVES.
1 HY JAMES HOGO.
At the meeting of the Association of Nurserymen in
Chicago, st July, one of our prominent horticulturists de-
scribed leaf variegation asadisease. Incidentally this brought
“up the question: Does the graft affect the stock upon which
1 18 Inserted?
~ Much gonfusion of ideas exists upon this subject, largely
duo o o loose application of the term discase.  Strictly
speaking. this term is only applicable to that which shows
the health of tho plant to be impaired. It should be dis-
tinguisbed from aberrant or abonormal forms, for these are
not necessarily indicative of disease. Nobody thinks of say-
ing that red or striped roses are discased because they are
departures in color from the white flower of the type species;
or that white, yellow, or striped roses ave diseased when the
eolor of the type species is red.  Nobody thivks of saying
that double flowers are evidences of disease in the plant, or
that diminution in the size of leaves er variation in their
form is a discase.  Why then should it be said that because
leaves may become of some other color than green, or become
party-colored, therofore they are diseased? I it be said
that flowers are not leaves, and that therefore the aualogy is
pot a good one, the reply is, that flowers in all their parts,
and fruits also, are only leaves differently developed from
the type.  This fact isa proven one, and so admitted to be by
all botanists and vegetable physiologists of the present day.
If it he objected that by becoming double, flowers lose the
power of reproducing the variety or species, the answer is,
that thisloss of power is not necessarily the result of disease,
but may arise from various other causes. Because an ani-
mal is castrated, it surely will not be claimed that therefore
it is diseased. In man and in the higher animals the power
of reproduction ceases at certasin ages, but it cannot there-
fore be said that such men or animals are discased. Neither
is a redundacy of parts an unequivocal evidence of disease.

Topknot fowls and ducks are as healthy as those which do
pot have such appendages, and a Shetland pony is as healthy
as a Percheron horse, notwithstanding the difference in their
size and weight. Again, color in block or in variegation is
not positive evidence of disease in animal life.  The white
Caucasian is as heaithy as the negro, the copper-colored
Malay as the red Indian. The horse, ox, and hog run through
white and red to black both in solid and party-color, and all
are equally bealthy; so with the rabbit, dog, cat, and others
of our domestic animals. In wild animals, birds, reptiles,
fishes, and insects, it is the same, so that mere difference in
color or combinations of color are net prima facie evidence
of disease.

But some will say this may be true of animal life, but not
of plant life. That there is a strong and evident analogy,
the one with the other, is now universally admitted by physi-
ologists. Formerly many physiologists considered leaf varie-
gation a disease, because it generally ran in stripes length-
wise of the leal or inspots.  Inthe former case it was sup-
posed to originate from disease in the leaf cells of the leaf
stulk, which, as the cells grow longitudinally, naturally pro-
Jonged it to the end of the leaf.  But the originating of vari-
eties in which the variegation did not assume this form, with
other considerations, bas done much to upset this theory.
In the variegated leaved snowberry we have the center and
border of the leaf green, separated the one from the other by
an isolated white or yellow zone. In the zebra-leaved enlalia
and the zebra-leaved juncus, from Japan, we have the varie-
gation of the leaf transversely instead of longitudinally, so
that aceording to the old theory we have the anomaly of a
healthy portion of the leaf producing an unhealthy portion,
and that again a healthy one, snd thus alternately along the
whole length of the leaf.

When we dissect o leaf in its primal development, we find
that its cells contnin colorless glohules, by botanists called
chlorophyl or phiyto-color: these undergo changes nccording
a8 they are acted upon by hght, oxygen, or other agents,
producing green, yellow, red, and other tints.  This chloro-
phyl only exists in the outer or superficial cells of the
parenchyma or cellular tissue of the leaf, and thus differs
from starch and other substances produced in the internal
cells, from which the light 18 more or less excluded, Ttisa
fatty or wax-like substance, readily disolved in alcohol or
ether. The primal color of all leaves and flowers 18
white or a pale yellowish hue, as can readily be seen by cut-
ting open a leaf or flower bud,  The seed leaves of the French
bean are white when they come out of the earth, but they

become green an hour afterward under the influence of bright
sunshine, A case 1s on record where 10 a o certain section,
some miles in extent, in this conntry, ahout the time of the
trees coming into leaf, the sun did not shine for twenty days;
the leaves developed to nearly their full size, but were of a
pale or whitish color; finally, one forenoon the sun shone out
fully, and by the middle of the afternoon the trees wore 10
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umbels of rosy.colored flowers and strong, stout roots; the
white flowered variely is quite dwarf, ix more leafy and

roots than the type; the crispleaved variety is still more
dwarf, very bushy, and very leafy, and has very fine thread-
like roots.  This would fndicate that the aberrance is in the
roots: the two varieties aro much more leafy in proportion
to their sizo than the species, so that if the leaves controlled
tho roots, the lntter should have been larger in proportion
thun those of the species,  Again, once when, in the
autumn, I was preparing my greenhouse plants for their win-
ter quarters, 1 cut back a *Lady Plymouth” geranium,
which chuneed to be set away in o cool and somewhat damp
cellar, When discovered the following February and started
into growth in the greenhouso it produced nothing but solid
greon lenves, and never nfterward produced n variegated
leaf, This 1 attributed to its having gamed greator root
power during its long season of rest. By this I mean that
the roots had grown and greatly increased in size, although
there had not been any leaf growth, That roots under cer-
tain circumstanees do so is well known.  The roots of fir
trees have hoen found alive and growing forty five years after
the tronks wore felled, The same bhus occurred in an ash
tree after its trunk had been sawn off level with the ground.
A root of [pomea sellowens has been known to keep on grow:
ing for twelve years afterits top had been destroyed by frost;
and in all that time it never made buds or leaves, yet it in-
creased to seven times its original weight, The tuberous
roots of somo of the Troprolums will continue to grow and
increase in size after the tops have been accidentally broken
off; and potatoes buried so deep in the earth that they ednnot
produce tops will produce a crop of new potatoes.

On the other hand, I have had an oak-leaved geranium
overlooked in acorner of the greenhouse until it was almost
dried up for lack of water. When its branches were pruned
back and it was started into growth only one branch showed
the almost black center of the leaf, all the rest were clear
| green. This was an evident case of diminished root power,
| but the plant grow as thriftily a= cver. The lack of the dark
marking in the leaves was equivalent to the variegation in
other varieties, only in a reverse direction.

In practice, when gardeners wish to produce an abnormal
condition in a tree or plant, théy will, if they wish to dwarf
it, graft it on a species or variety of diminished root power,
and contrariwise, if they wish to increase its growth, will
graft it upon a stock of strong root power. Butin neither
case can the graft be said to be diseased by the action of the
roots of the stock.

When this root power is so far diminished as to produce
complete albinism, the shoots from such roots appear to par-
take of this diminished power, and to lose the power of
making roots, and thus become very difficnit to propagate.
It is sometimes said that albino cutlings cannot be rooted at
all, but this is & mistake, for I have succeeded in striking
such cuttings from the variegated leaved Hydrangea. It re-
quired much care to do it; they did not, however, retain
their albino character after they rooted and started into
growth.

Albinism and wlite variegation in leaves appear to be
due to the c¢hlorophyl in such leaves being able to resist the
action of the three (red. yellow, and blue) rays of light.
What we call color in any subtance or thing is due to its re-
flecting these different yays in various proportions of combi-
nation and absorbing the rest of them, the various propor-
tions giving the various shades of color. White is due to
the reflection of all of them, and black to the absorption of
them. In some plants with variegated folinge we have the
curious fact that the cells containing chlorophyl reflecting
one color produce cells which reflect an entirely different
color. In the coleus ** Lady Burrill,” for instance, the
lower half of the leaf is of u deep violet-erimson color, and
the upper half is golden yellow. Inother varieties of coleus,
i Perilla nankienms, and other plants, we have folinge with-
out a particle of green in it, and yet they are perfectly
healthy. This shows that green leaves are not absolutely
necessary to the health of a plant,

As a proofl of leaf variegation being n disease, the speaker
alluded to cited a case in which a green leaved abutilon,
upon which a variegated leaved varicty had been grafted,
threw out a variegated leaved shoot below the graft,  This
can easily be expliived,  The growth of the trunk or stem

Lof all exogenous plants, or those which increase in size on |

| the outside of the stem, is brought about by the descent of
!Cl'rtnill formative tissue called eambium, claboruted by the
leaves nod descending betsween the old swood and the bark,
where 1t 18 formed into alburnum or woody matter, Some
llhiuk that 1t is also formed by the roots and nseends from
| them as well as descending from the leaves,  Be this ns it
may, there is no doubt about ats descent, In such com-
paratively soft-wooded, freo growing plants as the abutilon

full summer dress,  These facts show that the green color | the descent of the cambium is voary free and in considernble
of Jeaves 18 due Lo the netion of light, Variegation is some: | quantity, 8o that the stoek would soon be melosed tnw layor
times produced mdemnduullyofllmchlorophyl.nuin Bogonia | of it doscending from the grafl,  When boing converted

argyrostigma and Garduus smarianus, in which it is produced

Linto woody matter it also forms adventitions buds which

by alayer of air interposed between the epidermis or outer under certain favorable cirenmstnnees will omit shoots of the

skin of the leaf and the cells beneath; this gives the leaf a |

bright, silvery appearance,
To what, then, nro we to ascribi leaf variegation? 11hink

thay it is eotirely due to diminished root power; by this T do
not wean that the roots are disensod, byt that they are either

in an abereant or ubnormal state; but disease cannot be pre
dieated upon either of these states, To explain: everybdy

knows Spirea callowa 1o be w strong growing shrub, having

same charncter as the graft from which it was derived,
The graft is such cnses mny be said to inclose the stook in o
tube of it own substance, leaving the stoek unaffected
otherwise.  The variegated shoot in this case was (o reality
derived: from the downward growth of the geaft and not
from the original stock, which was not therefore contami-
nuted by the graft.  In enses where the stook is of much
slower growth than the graft, or the graft Is insertod upon

bushy than the species, and has more fibrous and delieate

_—

' u stock of some other species, the descending cambium does
| not inclose the stock, but makes layers of wood on the stem
Cof the graft, whick thus, as is frequently seen, overgrows the
stock, sometimes o such an extent as to make it unsightly,
} Nobody ever saw an apple shoot from a crab stock, & pear
| from a quince stock, or a peach shoot from a plum stock.
This is one of the arguments in favor of the view that cam.
bium nlso rises from the roots,

Agnin, to ghow that the stock is not affected by the graft,
ar the groft by the stock, except na to root power, let any
person graft o white beet upon a red beet, or contrariwise,
when about the size of o goosequill, and when they have at-
tained thelr full growth, by dividing the beet lengthwise he
will find the line of demarkation between the colors perfectly
distinet, neither of them running into the other,

Tho theory that leaf varlegation is o disense has been held
by many distinguished hotanists and Js innowise new.  But
this theory hasbeen controverted, and we think successfully,
by other botanists, und It is not now aceepted by the more
advanced vegetable pbysiologists. There are now o many
acute and industrious students and observers in every de-
partment of science, and the aceumulation of facts is so
rapid and so great, that very many of the older theories nro
being et aside as not in accord with the newly discovered
facts. A student brought up in institutions where the old
theories are inculeated has afterward to spend half his time
in unlearning what he had been previously taught, and the
other half in studying the new facts brought to bis notice
and testing the theories promulgated by men of science.
Botanieal science does not wholly consist in the elassification
and nomenclature of plants, but largely consists in a know.
ledge of vegetable anatomy and physiology, and these re-
quire much study and some knowledge of other sciences, such
as chemistry, meteorology, geology, ete. Without such
general knowledge it is difficult to form n harmonious theory
in regard to any of the phenomena of plant life.

-_— —,seore— - -
Vanilla, Cinnsmon, Cocoanut,

The following interesting facts concerning the cultivation
of the ahove products in the island of Ceylon, were given in
Mr. H. B. Brady’s recent address before the British Phar-
maceutical Conference at Swansea:

The vanilla plant is trained on poles placed about twelve
or eighteen inches apart—one planter bas a line of plants
about three miles in length. Like the cardamom, it yields
fruit after three vears, and then continues producing its
pods for an indefinite period.

The cinnamon (Jinnamomum zeylanicum) is, as its name
indicates, a native of Ceylon. It is cultivated on a light
sandy #0il abont three miles from the sea, on the southiwest
coast of the island, from Negumboto Matura. In its culti-
vated state it becomes really productive after the sixth year,
and continues from forty to sixty years. The superintend.
ent of the largest estate in this neighborliood stated that
there were not less than fifteen varieties of cinnamon, suffi-
ciently distinet in flavor to be easily recoguized. The pro-
duction of the best so injures the plants that it does not pay
to cut this at any price under 4s. 64. to &x, per Ib, The
estate alluded to above yields from 30,000 to 40,000 Ib, per
annum; a uniform rate of 415d. per 1b. of finished bark is
paid for the labor. Cinnamon oil is produced from this
bark by distillation; the mode is very primitive and waste-
ful. About 40 Ib. of bark, previously macerated in water,
form one charge for the still, which is heated over a fire
made of the spent bark of & previous distillation. Each
charge of bark yields about three ounces of oil, and two
charges are worked daily in each still.

The cultivation of the cocoanut tree aud the production
of the valuable coconnut oil are two important Cingalese
occupations. These trees, it appears, do not grow with any
luxurinnce at a distance from human dwellings, & fact
which may perhaps be accounted for by the benefit they de
rive [rom the smoke inseparable from the fires in human
habitations. The enltivation of cocoanuts would scem to
be decidedly profitable, as some 4,000 nuts per year are
yielded by each acre, the selling price being £3 per thou-
sand, while the cost of cultivation is about £2 per acre. In
extracting the oil, the white pulp is removed and dried,
roughly powdered, and pressed in similar machinery to the
linsced ofl erushing mills of this country. The dried pulp
yields about 6) per cont by weight of limpid, colorless oil,
| which in our climate forms the white mass so well known
in pharmaecy.
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Loarning to Tle Knots,

A correspondent suggests that it would be a handy ne-
complishment for schoolboys to be proficient in the band-
ling, splicing, bitehing, and kootting of ropes. He suggests
the propriety of having the art taught in our public schools,
A common juckknifo nnd o fow pieces of clothes line are the
man applinnees noeded to fmpart the instraetion with, He
concliudes it would not only be of use In ordinary datly life,
hut expecindly to those who handle merchandise nnd maehin-
ory.  Any one, he adds, who has noticed the elutsy haphaz.
ard munner i which boxes and goods are tied for hoisting
| or for londing upon trucks, will apprecinte the ndvantage of
practical instruction in this direction.  Probably & good
plan, ho further suggests, would be to have one schoolboy
tught fiest by the muster, and then Jot tho pupil teaeh the
othor boys.  Our correspondont thinks most boys wounld
consider it n nice pastime to practice during recoss and ot

the dinner hour, so that no tme would be taken from study
or recitation time,
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~torn from the paddle-wheels
Moty two westward trips in the carly days of the line wax 11

- DECEMBER 18, 1880.]

DECISIONS RELATING TO PATENTS.
Supreme Court of the United Stutes
PEARCE &0, MULFORD of al.

Appeal from the Circuit Court of the United States for
the Southern District of Now York.

1. Reissued patent No. 5,774 1o Shubael Cottlo, Fobruary
24, 1874, for improvement (n ohaing for necklacos, dealired
vold, the first elaim, if not for want of novulty, for want of
patentability, and the second for want of novelty.

9. Neither the tubing, nor the open spiral link formed of
tubing, nor the process of making either the open or the
elosed link, nor the junction of closed and open spiral links
in o ehain, was invented by the patontee.

3. All improvement is not invention and entitled to pro
tection us sucl.  Thus to entitle it it must bo the product
of some exercise of the inventive faculties, and it must in-
volve somothing more than ‘what is obvious to persons
skillod in the art to which it relates.

Tha deeree of the cireuit court is therefore reversed, and
it is ordered that the bill be dismissed,

By the Commissioner of Patonts.

DICKSON 74, KINSMAN, —INTERFERENCE, —TELEPHONE,

The subject matter of the interference is defined in the
preliminary declaration thereof as follows:

The combination in one {nstrument of & transmitting tole
phone and n receiving telephone, so arranged that when the
mouthpiece of the speaking or trapsmitting telephone is ap-
plied to the mouth of & person, the orifice of the receiving
telephone will be applied to his ear,

1. While it is true that the nosupported nllegations of an
inventor, that he congeived un invention at u certain date, are
not suflicient to establish such fact, the testimony of a party
that he constructed and used a device at a certain time is
admissible.

2. Abandonment is an ill-favored finding, which cannot
be presumed, but must be conclusively proven.

The decision of the Board of Examiners-in-Chief is re-
versed, and priority afvarded to Dickson.

—_——— . O —  — — — -
Characteristics of Arctic Winter,

Licutenant Schwatka, whose recent return from a suc.
cessful expedition in search of the remains of Sir John
Funklin's ill-fated company, combats the prevalent opinion
that the Arctic winter, especially in the higher latitudes, is
a period of dreary darkness.

In latitude 83° 20" 207 N, the highest point ever reached
Ly man, there are four bours and forty-two minutes of twi
light on December 22, the shortest day in the year, in the
porthern hemisphere. In latitude 82° 27" N, the highest
point where white men bave wintered, there are six hours

- and two minutes in the shortest day; and latitude 84" 3%’

N., 172 geographical miles vearer the North Pole than
Markbam reached, and 328 geographical miles from that

© point, must yet be attained before the true Plutonic zoue, or

thit one in which there is no twilight whatsoever, even upon
the shortest day of the year, can be said to have'been en-
tered by man.  Of course, about the beginning and ending
of this twilight, it is very feeble and easily extinguished by
even the slightest mists, but nevertheless it exists, and is
quite appreciable on clear cold days, or nights, properly
speaking. The North Pole itself is only shrouded in per-
fect blackness from November 18 to January 29, a period of
seventy-seven days. Supposing that the sun has set (sup-
‘posing a circumpolar sea or body of water unlimited to
vision) on September 24, not to rise until March 18, for that
particular point, giving a period of about fifty days of uni-
formly varying twilight, the pole has about 188 days of con-
tinuous daylight, 100 days of varying twilight, and 77 of
perfect inky darkness (save when the moon has a4 northern
declination) in the period of o typical year. During the
period of a little over four days, the sun shines continn
ously on both the North and South Poles at the same time,
owing to refraction parallax, semi.dinmeter, and dip of the

horizou.
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The Collins Lino of Steamers.

The breaking up of the Baltic, the last of the famous Col-
lins line of steamships, calls out a number of interesting fucty
with regard to the history of the several vessels of that fleet,
There were five in all, the Adrintic, Atlantie, Pacifie, Arctic,
and Baltie. They were built aud equipped in New York.
Their dimensions were: Length, 200 feel; beam, 45 feel;
depth of hold, 811¢ feet; capacity, 2,800 tons; machinery,
1,000 horse power. In size, speed, and appointments they
surpassed any steamers then afloat, avd they obtained a fair
share of the passenger traflie. A fortune was expended in
decorating the saloous. The entire cost of each steamor was
not less than $600,000, and notwithstanding their quick poss.
nges, the subsidy received, and the high rates of freight puid.
the steamers ran for six years at great loss, and finally the
company became bankrupt,

. The Atlantic was the pioncer steamship of the line,  Bhe

suniled from New York April 27, 1849, and arrived in the Mor-
sey Muy 10, thus makiog the passage in ubout thirteen diys,

* Iwo of which were lost in repaiving the machinery; the

speed was reduced in arder to prevent the floats from belng
The aversge time of the

doys 10 bours and 26 minutes, sgainst the average of the
then so called fustest line of steamers, 12 days 19 hours and
26 minutes, Iv February, 1852, the Arctic mado the puss-
8ge from New York to Liverpool in 0 duys and 17 hours,

Scientific Jmerican,

The Arctic was afteeward run 0t by & French vessel at ses
and only o few of her passengers wore saved,

the persons on board wera loat,  The Atluntie, nfter roiting
and rustiog at ber whaet, was deprived of her machinery
nnd converted into o smhing vewsel, and was broken up in
Now York lust year. The Adrintie, the * queen of the tleet,”

Compuny, and {8 now used in the Western Islands us a coal
hulk by an English company,

Tho Baltic was in the governmoent service during the war
W n supply vessel, and was afterward sold at auction:
her machinery was removed and sold ay old fron. She was
then converted into a salling whiip, and of late yoars has been
nsed ax o grain carrying vessel botweon San Franclsco and
Great Britain. Ona recent voyage to Boston she was strained
to such an extent as to be made unseawortby, and for that
reason s to be broken up,

One eannot but remark in this connection how small Lins
been the advance in steamnhip boilding during the guarter
century since the Collins line was fn its glory,

—— W — p—
CHINESE WOMEN'S FEET,

An American missionary, Miss Norwood, of Swatow, re-
cently described in a Zines paragraph bow the size of the
foot Is reduced in Chinese women, The binding of the feet
1% not begun till the child has learnt to walk. The bundages
are specinlly manufactured, and are about two inches wide
and two yards long for the first year, fve yurds long for sub-
sequont years,  The end of the strip is lnid on the inside of

:
|

CHINESE WOMEN'S FEET.

the foot at the instep, then carried over the toes, under the
foot, and round the heel, the toes being thus drawn toward
and over the sole, while n bulge is produced on the instep,
and a deep indentation in the sole. BSuccessive layers of
bandages are used till the strip is all used, and the end is
then sewn tightly down, The foot is so squeezed upward
that, in walking, only the ball of the great toe touches the
ground, After a mounth the foot is put in hot water to soak
some time; then the bandage is carefully unwound, much
dead cuticle coming off with it. Frequently, too, one or
two toes muy even drop off, in which case the woman feels
aflterward repaid by having smaller and more delicate feet.
Each time the bandage is taken off, the foot is kneaded to
make the joints more flexible, and is then bound up again as
quickly ns possible with o fresh bandage, which is drawn up
more tightly, During the first year the pain is so intense
that the sufferer can do nothing, nnd for about two years the
foot nches continually, and is the seat of a pain which is like
the pricking of sharp ncedles, With continued rigorous
binding the foot in two yenrs becomes dead and ceases to
ache, and the whole leg, from the Knee downward, becomes
shrunk, so as to be little more than skin and bone. When
once formed, the ** golden lily," as the Chinese lady calls her
delleate little foot, cun never recover its original shape.
Our fllustrations show the foot both bandaged and un-
banduged, and are from photographs Kindly forwarded by
My, J. W, Bennington, R. N., who writes: *“It is anerror to
guppose, a8 mony do, thut it is only tho Upper Ten among
the douehters of Ching that indulge in the luxury of * golden
lilies,” us it I8 extremely common nmong every cluss, even to
the very poorest—notably the poor sowing women one sees
in evory Chinese city and town, who ean barely manage o
hobble from house to house vocking work.  The pain en-
dured while under the operation is 80 severe and continuons
that the poor girls never sloep for long periods without the
uld of strong narcotics, and then only but fitfully; and it is
from this constant suffering that the peculiarsullen or stolid
look 0 often soon oun the womnn's faco is derived. The
origin of this custom is involved inmystery to the Westerns,
Some sny that the strong-minded umong the ladies wanted
to interfere in politics, and that thero ixa genoral llqug for
visiting, cbattering, and gosslp (and  Ohln avomen: ean
ohutter and gossip), both and all'of which inolinations their

lords desired, and desire, to stop by crippliog them."
e {80 b PRt A G b’ T

To the alteration and metamorphism of rocks by the
| teation of ruin and other meteorie waters, M. De Kouinck, of
‘llw Bolgian Aeademy of Solences, nssigns tho cause of
| many bitherto unexplained plienomena in geology.

The Pacific |
Wi never heard from after sailing from Liverpool, and all’

mido loas than o bulf dozen voyages, was sold to thie Gulway |

iufl.| that a Balneological Exhibition, to Wlustrate the various sy
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eo at High Temperatures.,
To the Exdtor of the Seiontifle American :

Your issues of October 28 und 20 contsin some remarkable
articles under the headiog of “* Iee at High Temperntures. ™

Prof. Carvelley says: “ 1o order 1o convert o sahid into a
liquid, the pressure must be above a certain point, othersise
no amount of best will melt the substance,”” o8 1L passes at
once from the sold state into the state of gas, sublimiog away
without previous melting.  And, ** having come to this con-
clusion, it was easily foreseen that it would be possible to
have solid ice at temperatures far above the ordinary melt-
ing point.”

The first conclusion of the professor is correct, but not
new, The second conclusion is new, but very doubtful as
! to its correctness, and certainly does not follow ns n sequence

from his premise.
| If wetry to heat ice in o vacuum, we cannot apply any
Lieat Lo the ice direct, but only to the vessel containing the
ice. The vessel may be much heated; bot whether it will
'convey heat to the ice quick enough to beat 1t over 82°, and
wheother at all it can be heated over 32°, thir Is & question of
u different nature.  Before crediting suech a conclusion we
must know more of the details of the experiments which the
professor made in order to verify its correctness. When
saying that ** on one occasion a small quantity of water was
frozen in o glass vessel which was so hot that it could not be
touched by the hand without burning it," he evidently as-
sumes that if the vessel is hot, the ice inside must be equally
£0; but this assumption is errcneous. Faraday bas made
walter to freeze in a red hot plating pot; the ice thus formed
{ was not red hot like the platina, but was below the freezing
| point.  Just so with Professor Carnelley’s glass vessel: the
| vessel was hot, but the ice inside no doubt was “‘ice cold.”
If the professor would surround a thermometer bulb with
ice and then make the mercury rise above the freczing point,
we would believe in **hot jce;” not before.  Until he does,
we prefer 1o believe that the heat conveyed through the ves-
sel to the ice is all absorbed in vaporizing the ice, and not
in raising its temperature above 827,

Professor Curnelley’s further statement, apparently prov-
ing his theory, that the ice at once liquefies us soon as pres-
sure is admitted (say by admitting air), is readily accounted
for by the phenomenn conneeted with the ** Leydenfrost
Drop.” Water in a red bot vessel will vaporize off much
slower than in u vessel beated a little above the boiling point,
from the reason that in the red hot vessel no real confact
takes place between the vessel and the water, At the place
where the two ought to touch, steam is formed quicker than
it can escape, which steam prevents the contact between ves-
sel and water; therefore, ss no real contact takes place, the
| heat from the vessel can pass into the water butslowly, viz ,

in the proportion as it works itself through the larer of
steam, which in itself is a bad conductor.  Just so in Prof.
| Carvelley’s experiment: The heated glass vessel will convey
lieat to the ice only at those points where it touches the ice;
at those points at ouce a formation of vapor takes place,
which prevents an intimate contact between the glass and
the ice, so that they do not really touch each other, conse-
quently the beat can pass into the ice but slowly, having to
work “its way throogh the thin layer of rarefied vapor be-
tween the two.  As soon as pressure is admitted by admit-
ting atmospheric air, vapors can no longer form; an intimate
| contact will take place between the glass and the ice, and
consequently the heat be conveyed over quick enough to
make the ice melt away rapidly.
The professor’s experiments, therefore, so faras published,
do not prove anything to justify his strange conclusion. It
lis perfectly true that in a vacuum of less than 4°6 mm. mer-
cury pressure, no amount of beat will melt ice, all heat that
¢an be conveyed to the ice being absorbed by vaporization.
But before crediting the professoc’s further conclusion, that
ice can be heated much above the freezing point, he must
| actually produce **hot ice,” not only a hot vessel cootain-
ing ice. N. J.
Brooklyn, N. Y., October 25, 1880,

Schools of Invention.

The school of invention has not yet been established, but
its germ is growing in the mechanical schools.  Thisschool,
according to Hon. W. H. Ruffoer, in Va. &d Jovraal, will
educate men, and women too, for the special career of in-
venting new things. Why not?  We already have something
closely analogous in schools of desivn, where the pupil is
trained to invent new forms or patterus, chiefly of an artistic
or decorative character. The same idea will be applied to the
| invention of machinery, or improvements in machinery, or
| the adaptation of machinery to the accomplishment of spe-
‘cinl ends.  Inventions usually spring from Individuals steiv-
|ing to lighten their own labor, or from sowe idea eotering
the brain of o genins. - But we shall have professional in-
ventors who will b ealled on to contrive original devices,
nud his sucoess will depend on the sound and practical charnos
tor of bis preseriptions, ! §

e [

Proposed Exbibition of Bathing Appliances,
The Board of Health of this city hus recently been notifled

teuss of bathing, bath appliances, and kisdred mablers, i
e held in Frankfort on-Main, Geraany, next snmmer. M
e

exhibition will last from May to September, 1881,

e B e . e o]
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Mr Helnrich 1s a practical work.
s and adjustor of maring and pocket ohiro-
rs to positions and tempPEIIures. and Iy now pre-
apply his new balance wheel to any fino time-

for wany with the principal manufucturers of
Eogland, Goneva and Loclo, Switzerland, and for the
Jast fifteen years in tho United States. and very rocently
‘with Messrs. Tiffiny & Co.. of Union Square. Now York.
Shipowners, captains naval and army officers. rallroad
and telegraph oficials, physicians and horsemaen, and all
others wanting true time should send to him. Fine
watches of the principal manufac for whom ho Is

'Stimim

Improved Rock Drilla and Alr Comprossors.  Nlose

tented ontaloguos and Information gladly furnishoed.
Addross Ingersoll ook Drill Co,, 1 Park Plsce. N Y.

Mineral Lands Prospectod, Artosxian Wells Borsd, by
Pa Dinmond Drill Co. Box 420, Pottsyillo, Pa, Seo p, MY,
Experts 1o Patent Causes and Mechanical Connsel,
Park Denjamin & Nro., 8 Astor House, Now York,
Corrugated Wrought Iron for Tires on Traction Bo.
ginos, eto. Sole mifrs, I Lloyd, Bon & Co,, Pittab'g, I'a,
Malleablo andd Gray ron Oastings, nll desoriptions, hy
Erio Malloable Iron Company, Hmited, Erlo, 'a.
Power, Foot, and Hand Pressos for Moetal Workers,
Lowost pricos. Peoriess Punch & 8hear Co, 5 Doy St N.Y,
Reclpes and Information on all Industeial Processes,
Park Bonjamin's Export Ofice, 80 Astor House, N Y.
For the best Stave, Narrel, Kog, and Hogshond Ma-
chinory, nddress 1L AL Crosaloy, Cloveinnd, Ohlo,
National Steol Tabe Cleaner for bollor tubes, Adjust-
able, durable.  Chslmers-Sponoe Co., 40 John §t, N Y,
For MUl Mach'y & Ml Farnlshiog, seo 1llus, adv. p.,
Tho Brown Automatio Cat-off Engine; unoxcelled for
work i my. and durability, Write for In.

thelr agent, constantly on hand. His ofce Is cted
by electrio wires with the Naval Observatory's astrono.
mical slock, through the Western Unlon Telograph, thus
giving bim daily Noew York’s mean time. Many yonrs
ago the Hritlsh Government made an offer of £6,00 for n
chronometer for her navy, keeplng better time than the
ones In use, but no Ruropoan horologist ever discovered
the sequel, which Mr. Helurich has now worked out to
perfection, ov ing the ext L, a8 stated above
With him is connected Mr. John F. Krugler, for thirty
yoary connected with the trade as salesman. ~Adv,
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Toope's Felt and Asbestos Covering for Steam Pipea
and other surfuces, lllustratod on page 857, prosent vol. |
ume, recolved a Medal of Excollence at the late Amer!-
can Institute Falr. Seo advertisemeont on another page.

Busivess and Personal,

The Charge for Insertion wunder (hix head b One Dollay
a Jine for each insertion ; obout eight wards (o a line.
Adoe: tisements must be reccived  of publication ofioe |
ar carly ar Thureday morning (o appear in nexl iseve, l

O™ The pullishery of this paper guaraniee to adver- |
timers o circidation of not les than 0,000 copies cvery
weekly Leste. 5

formation. C, 1. Brown & Co,, Fitehburg, Mass,
Gun Powder Plle Dreivers, Thos, Shaw, 016 Ridge

Avonue, Philadelphin, Pa,

For Soparatory, Farm & Verlleal Bogines, sce adv,p.849,
For Patent Shapers and Plancrs, sco ills, adv, p, 349,

Best Oak Tanned Leather Belting Wm. F. Fore.
paugh, Jr.. & Nros,, 38 Jefforson S, Phi'adelphin, Pa,

American,
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HINTS TO CORRESPONDENTS.

No attention will ba paid to communications unless
nccompaniod with the full pame and address of the
writer,

Nomes and addresses of correspondents will not be
glven to Inquirers.

Wo renew our roquest that correspondonts, in referring
to former answers or articles, will be kind enongh to
namo the date of the paper and the page, or the number
of the question,

Corrospondents whoso Inquirles do not appear after
n reasonable time should repeat them.  If not then pub-
Hehod, they may conclude that, for good reasons, the
Editor declinos them,

Persons destring special information which s purely
of 0 personal chametor, and not of goneral interest,
should remit from $1 to 85, according to the sabject,
na we cannol be oxpected to spend time and labor to
obtaln sach Information without remuneration,

Any numbers of the SCIENTIFIC AMERICAN SUFPLE-
Nt roforrod to In these columng may be had at this
ofee.  Prico 10 conts caeh.

(1) L. L. asks: 1. How can I grind and pol-
Ish quartz and agate rock, and what kind of grindingand
lshing material should Tuser A. Quartz and agate are

Stave, Barrel, Keg, and Hogahead Mach Y A ¥po
clalty, by E. & 1. Holmes, Buffulo, N. ¥,

Split Palloys at low prices, and of samo strength and
appenrnes s Whole Palleys.  Yocom & Son's Shafting
Works. Drinker St., Uhiladelphin, "a.

C, B, Rogers & Co., Norwleh, Conn,, Wood Worklng
Machinery of every Kind. Soo adv,, pago 348,

Natlonal Institute of Steam and Mechanical Engineer-
{ng, Bridgoport, Conn, Blast Furnace Constraction and
Management, The moetallurgy of Iron aud steel.  Prac.
tical Instruction fn Steam Enginearing, and a good situn.
tion whon ¥ Send for pamphlet,

Reed's Sectional Covering for steam surfaces; any
one can apply It; can be removed and replaced without
injury. J. A Locke, Agt., 8 Cortlandt St,, N. Y.

Downer's Cleaning and Polishing Ofl for bright metals,
I the oldest and best In the market. Highly recom-
mended by the New York, Boston, und other Fire De«
partmonts throughout the conntry, For quickness of

leaning and luster produced It hos no equal. Samplo

Chard's Extra Heavy Machinery Oil.

Chard's Anti-Corrosive Cyllnder Oll. [

Chard's Patent Lubricons and Goar Grease N

R. J. Chard. Sale 'roprictor. § Burling SHp, Now York.

Wanted —-Superintendent for six thousand spindle
ootton yarn mill. State salary and reforences, Itosalle
Yarn Mills, Natchez, Mis,

Use Vacuum Ofl Co.'s Lubricating Oil, Rochester,N.Y,

50,000 Sawyers wanted., Your full address for Emer-
son's Hand Book of Saws (free). Over 100 Ulustrations
and pages of valaable information. How to straighten
saws, et¢. Emerson, Smih & Co., Beaver Falls, Pa.

Interesting to Manufacturers and Others.—The world-
wide reputation of Asbestos Liquid Palnts, Roofing, Roof
Painta, Steam Pipe, Boller Coverings, etc,, has induced
unscrapulous persons 10 sell and avpiy worthless arti-
cles, ropresenting them as belng wade of Asbestor. The
use 0f Asbestos in these and other materials for struc- |
tural and mechanical purposes s patented, and the gens-
ine are masufactured only by the HLW. Johns M't'g Co., |
& Malden Lane, New York. :

Three requisites—pens, pins, and veedles. The two |
Iatter you can get of any make, but when you waot a
®00d pen get one of Esterbrook’s.

For Heavy Punches, efc., soe [llustrated sdvertive-
ment of Hilles & Jones, 00 page 39, :

Fraok's Wood Working Mach'y. Sce (Hus. ady., p. 382, ‘
Paloters” list of 65 good recipes. J.J.Callow, Clevel'd, O,

lwproved Speed Indicator, Accarste, reliable, and of |
& convenient size. Sent by mall on recelpt of §1.00. E.
. Gllman, 21 Doase St., Boston, Mass.

Astronomical Telescopes first quality & low prices Eye
Pleces, Micrometers, ete. W. T, Gregg, 75 Fulton St N. Y.

Engines. Geo, F. Shedd, Waltham, Mass,

The Mackinnon Pen or Fluld Pencil. The commer-
clal pen of the age. The ooly successful reservolr pen |
the market. The only pet In the world with o dis- |
eirele around the point. The only reservalr pon |
with & gravitating valve  others sulstitute a
which soon gets out of order. The only pen ne-
by a written guarantee from the manufec
The only pea that will stand the test of time |
of the Mackinnon Pen . its uses, prices. ete.,
Mackinnon I'en Co. 30 Broadway, New York. |
the numerons Mowlng Machines now In use,
20 liigh as the Bureks. It doos perfect work
&ives universal satisfaction, Farmers in want of a
mowing machine will consult thelr best Interests by
sending for lilestrated cireular, 10 Bureka Mower Com-
pany. Towanda, Ps.

Peck's Patent Drop Prese.  See sdv,, page 35

The Inventors Institate, Cooper Union Bulldiug, Now
York. Sales of patent rights negotiated and Inventions
exhibited for subscribers. Send for circular,

HE
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The E. Stebbins Manul'y Co. (Brightwood, P, O
m-‘“‘--‘mummnw(s
Brawe and hort potice; also

Al work

The * 1880 ** Lace Cutter by mail for % cts.; discount
10 the trade. Steriing Ellott, ¥ Dover ¢, Boston, Mess.,
The Tools, Fixtures, and Patserns of the Taunton
Voundry and Machine Company for sale. by the Gearge

- Piace Machisery Agency, 12l Chambers 5., New Yorx.

0. Tho best engine made. For prices, adad

| five gallon oan bosent C. 0. D. for §8. A, 11 Downer, 17

Peck Slip, New York,

Presses. Dies and Tools for working Sheet Metal. ote,
Fruit & other can tools. Bliss & \Willlams, B'klyn, N. Y.

For Pat, Safety Elevators, Holsting Eogines, Friction
Cluteh Pulleys, Cut-off Coupling, seo Frisble’s ad, p. 349,

Nickel Plating,—Sole manufacturers cast nicke! an.
odes, pure nlokel salta, importers Vienna lime, eroous,
ote. Condit. Hanson & Van Winkle, Newark, N. )., and
92 and ¥ Liberty St., New York,

Sheet Metal Presses, Ferracute Co., Bridgeton, N, J.

Wright's Patent Steam Eogine, with automatic cut
William

slit with o thin fron disk supplied with dismond dust
molstened with brick ofl. The rough grinding fs done
on o Jead wheol supplicd with cosrse cmery and water,
The smoothing Is done with a lead Jap and fine emery,
and the pollshing may be accomplished by means of a
lead lap, whoso surface is hacked and supplied with rot-

1shing stecl ¥ A, Tho usual method fs to grind first
on n coarse wet stone, then on a fine wet stone, then
on n lead lap supplied with fine emery and oil, and
finally polish on & bufl wheel supplied with dry crocus
and revolving rather slowly.

(2) R. L J. asks bow to make copying
black and red fnks, A. 1. Bruised Aleppo nutgzalls, 2
Ib.; water, 1 gallon; boil in a copper vesscl for an
hour, ndding water to make up for that lost by evapo-

water and straing mix the liquors, and add immediately
10 0z, of copperas In coarse powder and 8 oz, of gum
arablc; agitate untll solution of theso Intter is effected,
add a few drops of solution of potassium permanganate,
strain through a plece of hair cloth, and after permit-
ting to settle, bottle, The addition of a little extract
of logwood will render the ink blacker when first writ-
ten with. Half an ounce of sugar to the gallon will
render it a good copying ink. 2. Shellac, 40z .; borax,
foz.; water, 1 quart; boil till dissolved, and add 2
oz. of gum arablo dissolved in a little hot water; boil
and add enough of a well triturated mixture of equal
parts indigo and lamphlack to produce the proper color;
after standing several bours draw off and bottle. 3,
‘Half a drachm of powdered drop lake and 18 grains of

dered gum arabic dissolved in 3oz, of ammonia

Wright, Munufacturer, Newburgh. N, Y.

Machine Knives for Wood.-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of Solo-
man’s Parallel Vise, Taylor. Stiles & Co. . Riegelsville N.J.
Rollstone Mac. Co.'s Wood Working Mach™

Silent Injector, Blower, and Exhaunster. See adv. p. 2380,

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner |

& O'Brien, M'f'rs, 234 §t., above Race, Plila,, Pa.
Clark Rubber Wheels adv, See page 381,
Diamond Saws. J. Dickinson, 64 Nassau St., N. Y.
Steam Hammers, Improved Hydraulle Jacks. and Tube
E ders. R. Dud 34 Col St., New York.
Eclipse Portable Engine, See {llastrated adv., p. 382,
Peeriess Colors—For coloring mortar. French, Rich-
ards & Co., 410 Callowhill St., Philadelphia, Pa.
Tight and Slack Barrel machinery a specialty. John
Greenwood & Co., Rochester, N. ¥, See illus. adv. p. 3%,
Elevators, Freizht and Passenzer, Shafting, Puolleys
and Hangers. 1. 5. Graves & Son. Rochester, N. Y.
Steaw Engines; Eclipse Safety Sectional Boiler, Lam.
bertville Iron Works. Lambertville, N.J. Seead. p. 5.
Magic Lanterns, Stercopticons, and Views of all kinds
and prices for public exhibitions. A profitable business
for a person with small capital.  Also lanterns forhome
amusement, ete. Send stamp for 116 page catalogue to
McAllister, M'f'g Optician, 8 Nassau *t., New York.
Letises for Constracting Telescopes, as in Scr. Ax,
SUPPLEMENT, NO. 352 $6250 per set: postage, S cta. The
mme, with eye plece bandsomely mounted In brass,
A0, MoAllister, M'C'g Opticlan, 8 Massau St N, Y.
For best low price Planer and Matcner. and latest
lmproved Sash, Door, and Blin1 Machinery, Sond tor
eatalogus to Rowley & Her Willlamsport, Pa.
The only economica! and practical Gas Engine In the

| market Ia the new * Otto " Sient, bullt by Schieicher

Beobs

& Co., Miiladelph Pa. Send for circular
Penfield (Palley) Blocks, Lockport K Y. See ad. p. 381,
41 H P Steam Engines  Ses adv, p. 281,
Tyson Vase Englne, small motor, 1383 B P.; eMelent
and nonsexplosive: price §50  Soo 1ljus. ndv., page 550,
For Yale Mills and Engines, sce page 351.

i Lightalug Screw Plates and Labor-saving Tools,p, 533,

E—

4
English Patents Issued to Amerieans,

From November 9 to November 12, 1850, Inclusive.

Book Winding, L. Finger, Boston, Mass

Draining and seworage. G, K. Warlng Nowport, . L
Eloctric gas lighter, G. D, Baneroft, Boston, Mass.
Electric signal & W Johneon of al, Menlo Park, N J
Horse nall masufucture, 5. 8. Putosm Boston Mass.

Loowma, ¥, 0. Tucker, Hartford. Conn
| Reflectors for Inmpe. J. 8. Goldamith. New York city
| Rallroud vehioles, B, &. Eamond of ol New York ofty
| Sewiog machine, G, ¥. Newoll, Greanfiald. Mass.
| $teamn bollers, D, Sutton. Cinetanatl. Olilo

Stoam bollers. W, D, Dickey, Now York elty,
! Moy money box, ). B Walter. New York oty

| Trucks, band, K. J, Lyvarn, ¥ redorickaburg, U. 8. A,

;wmsﬁmwoneolmannmndorumhomh.

(8) X inguires: What is the rule for
making a cpunterbalanced face wheel for engines * A,

:

1t is & common practice to place the counter weight di-

¥ ad p. 3. | iy opposite the erank, with its center of gravity at

the same distance from the center of the shaft as (he
center, of the crank pin, making its weight equal to
weight of piston, pi rod, crosshead, and cravk pln,
plus half the weight of the connecting rod.

(4 A. R asks: What is the best way to
remove cinders from the eye? A. Asmall camel’s halr
brush dipped In water and passed over the ball of the
ercon rtaisi-g the lid. The operation requires no skill,
takes bat 3 moment, and instantly removes any cinder
ot particle of dust or dirt without Inflaming the eye.

(5) D. F. H. asks: Can I move a piston in
a half inch glass tube by the expantion of mercury ¢ A,
Yes, bat you will require a Jong tabe to get any appre-
clable motion of the plston.

6) J. W. asks: What size of a bore and
what length of a stroke I woald want for a rocking valve
engine of balf a horse power ¥ A About 2 inches cyl-
inder and 8 lnch stroke, depending upon pressure and
velocity,

(7)) R. W. I writes: In a recent discus.
slon on hot air and steam portable engines it was de-
cided tossk your opluion, which shoald be flnal,  Water
is acarce, though enooagh 1o use steam bs enslly procured.
‘The country is hilly, so that tightness Is desirable, The
power wanted Is 6 horse, and movable, that is, on wheels.
Which will be best, hot alr engine or steam cugine ¥
Which consumes most coal for a given power t Which
will be cheapest [n above case t A For suall powers
the hot air engine s most economical, but we do not
thiok it adapted to your purpose. We would recom-
mend the steam engine for a portable power,

(8) J. C. T. writes: 1. 1 have a water tank
for supplylng my boller, which Is mude of No, 22 ml-
vanized fron; size 30 Inches by 0 feol 4 Inohes. How
many gallons willit hola? A, 342 gallovs. ¢ WUl It
be better to have it painted Inside * A, Yeu. 3 HMow
many years will the tauk wear under favorable clream.
stances, using well water ¥ A Depends upon the eare
taken of it

M W. H. O asks: 1s thero any way of
deadening the nolse of mwachinery overhead from the
engine room below? The nolse comes from machinery in

the weave mom of an alpacamill. A This is gencrally

| accomplished by seiting the Jegs of the machines on

| thick pleces of India-rubber or other non-conductor of

% what bas | Hygienlo confection, T, S. Lambert «f ol Now York clry, | *ound.

(10) G H asks: How can I mount photos
ot glass and color them * A, Takea strongly printed
photograph on paper, and saturate it from the back
with a mag dipped In castor oll. Carefully rud off all
excess from tha surface after obtaining thoroagh trans.
parency. Take a plece of glass sn foch larger all round

| than the print, pour upon it diate golatin, and then

tenstone and water. 2. What is the best method of pal- |

ration; strain and ngain botl the galls with a gallon of |

*pgueegee ** the print and glass together. Allow it to
dry, and then work in artiste’ oll colors from the baok
until yon get the proper offect from the front. Both
Inndscapes and portraita can be effectively colored by
the above method without any great skill being required,

(11) C. W. 8. asks: 1. Is there any practical
and effective method known “or cutting screws by con-
neating the ailde rest with tho mandrel of the lathe by
genrs or otherwige * A, This ean be done In this way:
attach o spur wheel (o the back of the face plate. Mount
n almilar wheel on a short hollow shaft, and support the
shaft by an arm bolted to the lathe bed so that the two
splir wheels will mesh togother. Fit right and left
haod Jeading screws to the hollow shaft of the second
spur wheel, and drill a hole through them as well as
through the hollow shaft to recelve the fasfening pin.
Now remove the longltudinal feed gcrow of the slide
rost and nttach to one side of the carriuge un adjust-
able socket for recelving nuts fillod to the leading screwe.
' The number of leading scrows required will depend of
| course on the variety of threads it Is desired to cut.
unless o change of gear s provided. 2. A writer in a
forelgn Journal claims to make slides, r Vshaped
pleces for slide rests, eccentrie chucks, ete., un his Jathe,
Is any wuch process known liere, or any process within
the capabilities of an nmatour mechanic by swhich
l the planing machine can be dispensed with? A.

For small work held between the Iathe centers a milling
| devico filted (o the slide restin place of the tool post

will answer an excellent porpose. This device con-

sists of s mandrel carrying at one end the cutter and

nt the other end a Jarge pulley. This mandrel s Jour-

naled in a hinged frame supported by a block replucing

tho tool post, and is adjusted as to height by a serew
| passing throngh an arm projecting from the supporting
block. The direction of the belt Is adapted o this de-
vice by means of pulleys.

(12) J. E. B. asks: 1. What is the best tur.
bine water wheel now 1n use? A, There are several
 wheels in market that seem equally good. You should

examine all of them and decide from yonr own obser-

vation which is best, 2. What is the rnle for finding the

horse power of water acting through a turbing wheel

which utilizes 80 per cent of the water? A Finding the

weight of water falling over the dam and its velocity in
| feet per minute, multiply the weight in pounds by the ve-
i locity, and the resnlt is foot pounds, divided by 33.000,

the quotient is theoretical horse power: if your wheel
gives out 80 per cent, then 80 per cent of that result is
the horse power of the wheel. 8. How can I ecal-
culate the capacity of a belt? A. You will find an ex-
haustive article on the subjectof belts on pp, 101, 102,
[\'ol. 42, ScrexTiFic AMEMICAN, which coutalns the in.
formation you desire. 4. What machine now fn use is
the best, all things considered, for the mannfacture of
ground wood puip? Where are they manufactured #
A, This information can probably be obtalned by in-
gerting an advertisement in the Business and Personal
column of this paper,

(13) C. A. R. writes: Wishing to renew
my Leclanche batteries, which were giving out, 1 bought
rome new emply porous cells. Please give the following
information: 1. Can 1 use the carbon plates of the old
clements over again ! If a0, do they need to undergo
any washing or soaking; or are thoy as good as ever ;
A. Yes, Soak them for a fow bours in warm water. 2.
Is there anything T mast add to the graunniar manganese
with which Il the cells, in order to obtaln maximum
| power and endorance ¥ Some makers add palverized
gammtybmkenm Isitsoadvantage? A,
It Is an advantage to add granalated carbon to the man-
'pmn. Use equal parts of each. 3. What is the exact
composition of the curdy mass which forms around and
especially underneath the zines of newly mounted and
old gravity batteries. Is this substance formed nato-
| rally, or in It the result of uslng poor zinc or sulphate of
lcopper? A. Itis copper, and should be removed. for it
weakens the battery. It is the result of placing the
zinc In the sulphate of copper solution. 4. Is there any
real advaniage In amalgamating the zines of the above
battoties ¥ A, No. 5. Is there a speedy way of clean-
Ing them when coated with this substancet A, They
can be cleaned by scraping. 6 At certain oceasions
my electric bells began ringing without anybody appar-
ently closing the clrenit., 1 often notice that if 1 un-
' Joln the batteries and let them remain thus for & few
hours, on recounecting them the bells would work all
right for a week, somotimes & fortnight, when the
same trouble woold agnin occar. Can you inany way
explain thisv phenomenon ! The batteries are not placed
in a very dry part of the house, but the wires, which run
pretty closely together, are nearly all exposed, eo that
can control the slightest corrosion or uncovering of the
conductors, A. There must be some accldental closing
of the clrenit.  Wecould not explaln the action of your
line without seelng It

(14) J. E. E. asks: What is the number of
layers of wire, and the slzo used for the primary of the
indnetion coll in the Blake transmitter, and as near as
you can the amount used for secondary? A. For primary,
use threo layers of No. 20 magnet wire, and for the
sccondary use twelve or fourt en layers of No, 3 ellk
covered copper wire, The reslstance of the secondary
wire should be from 100 to 150 ohuts,

(16) J. M. 1. nsks how to make a barome-
ter by coloring ribbon, so that they will change color,
Indicating weather changes. A, Use s moderstely
stroug solution of chloride of cobalt In water.

(16) O, C. H. writes: In replyto R. A. R,
question 22, In Bcrestire  Awxmicax, Decomber 4,
I will say that some months ago [ was engaged In run-
ning & saw mill, latho, and shingle factory; was troabled
with two hot boxes, and frequently had to stop and
apply oo, Seelng (0 the SOIRNTIFIC AMERICAN A Tefer.
ence (s the nse of plumbago, T sent for some, and after
:o.uotlar applications was troubled no more with

(17) F. W. asks: What is the best way for
[return pips to 2o lato the boller from radiators—
| Meam At 00 Ib. per square inch, fall 15 feet? A. If your
| Job bs properly piped yoa can bring your return pipe In
| AL any convenlent place In your boller below the water
line. 1f you go inte the feed pipe, have your connec-
ton luside all other valves,
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0‘(18) LhTM,Gmwr:lcr L. T bave four cells
carbon i the solutions are bichromate of N
and salphuric acld,  Also three colls of the \mn:?‘:‘n:f
phurle acid one part, to ten or water; and the four
cells of the carbon battery are not safolent to run my
small electro-magnetic engine. for moroe than two or
three minutes. 1 wish to know it 1t would be Injurions
to either one of the battorles If 1 should unite them both
mono elecult, torun the ongine, for about one or two
hoars ata time, A. The batterlen will not bo Injured,
but they will not work well togother, Botter incroise
the number of carbon elamonts, 2, Will eitlior of the
above batterios freoxe In winter, or will cold weathor
affect tholr working # A, Thoy will not frecze, but it
In boetter to keep thom at o tomperaturo above freesing

8. Is At always best to usa the largest wiro In conneet-
ing batteries with any Instroment, say, above No., 11 or
No 12 wire, an tho largor the wire tho lous the rosistance,
thoreay gottng nearly the full power of the battery? A,
Yeu & What purpokes aro quantity and intonsity
olectricity best suited for respectively ¥ A, Bafteries
are arranged for quantity or Infensity aceording to tho
work to be done, The maximum offect is obtained
when the battery olomonts are combined, so that the
total realstance tn the eloments is equal to the reslstance
of the rest of the clrcuit.

(19) J. H. asks: Which would be the
SITOUgOst, two S-Inch byS-ineoh jolsts nalled togother, or
one d-nch by ddnch jolst? A, One 4-inch by 4-fneh,

(20) J. K. B. writes: T suppose overy ex-
perimenter who uses a carbon battory has been troubled

2 5tmltlflt

gmmmu.

(29) V. R, P. writes: 1 Imvn an aquariom
whioh containe 4% gallons of water, How many fish
mikE T have in it—avorago length of feh 146 to € Inches
0 Insnre the health of the fisht At prosent, | refill the
aqoarium semlbweekly, Pleaso tell me a process by
which I can lengthen the time, A, Put dn thren fish 1Y
Inchios in longth, to ono gallon of water,one small bunoh
of fresh water plants to ong gallon of water, Tudpoles |
(after thoy have cast thelr branchin or #illn), nowts, and
rock il ean be uxed to the extont of wix to the gallon,
The nquatie plants will supply tho sl with sufficlent
OXygen, ho thit the water will seldom require changing,

(80) A. 8. writes: I am about to construct
A aquoduct 1,200 feet In loogth, the wator level diffor.
Ing 40 feet, By placiog a forelng pump n the valloy 1
could then raleo the water to o height of 40 fect, und
having orected n tank at that holght and counected it
by means of pipes with anothor tank 1,900 feet distant,
but on the same lovel, the wator necording to a luw of
nature would truvol over tho distance of 1,000 feet,
But Anding it very dificolt to ercot tank 40 feot high, 1
would prefer to constract the whole on the Incline,
Will the forciug pomp having just power enough to
rolno the water 40 fect porpendicalurly 1oto tho tank have
suMolent power to forco 1t nto u tank of the snme ele-
vation through 1,200 feet of pipe running on the ineline,
or mnst I haye more power, and how mnch more ? A,
I'he forelng pump must havo enough more power o
overcome s own additiona) friction and the friction of
water 1 the long Inclined pipe. Allow 20 per cent
morg power at least,

‘ Clothes wringer. 8, llnmn-n

Conl fork, 'l It Way.. "asye veies 2408
‘lnln.tluvlou for hullllu., co\mun nd dollyer-
ing, Van Klyke & Nesom.,. ... AN A R Re RN anY o ZAN

| Collar and oulr folding machine, M, Ilomuuu ou
| Confoctioners' forms and thelr neplloation, W, B
EL BOMMIBP. o tsiveninnsreans rrinsinenss
| Corn husks, npparstus for ontting, W, A Weight. 264640

2

| Corn huaks, disntegruting, W, A. Wright, ..., 2480
lt:or-ul. Qi ANICR, o ivivirvaiaaan dosnanvssien . B0
Cotton ploker. G, Rislor, .. . 208
Cotton pross, 5, Btucky e o B
Cradlo nnd onrrisge, comblned, u r noyln ...... i
Crank moy ta, Uy us for over '} |ho
dead point fo, P, K. Jay ...... I <
Crimpiog pio, C. D. Thompson. . .m0

Caff foatoner nod supparter, A, ll c‘nn

Cultivator und seedur, 1.0, D, Chlchoster 234,00
Current and tide wator wheel, M, Fake.... ....... 24,00
Currycomb, M, Bwoot ..o e ZHIN
Curtain fxture, 11, Boehaosen.. ... .. .. . BN
Draught equalizer, ¥, 1L Sandefor. . .. C oo B0
Drawor look, G. B, Bendix. .o, ST o BN
Drilling maehine, T, Nuish. . " :

Drip pan for oll barrals. C, I': l.avurly.
Elootrio ght burnor, J, Sarela oo
Kloctrie Hghta or motars. nmomlllo cul-uul uppe-

Flootric machines, rotating armaturo for dyn-mo.
¥, Woston, .. AeeraepRensyyp
Elootrical switoh bourd J. W, Hoo

ratus for, O, F Brush.......o00 sesaisanresbanses A A

143 | IAdle and sleve, E. Ollver........... Sevsanasevienis

Fooket, 8. Muroos ...
FPocketbook, H. J, Lebmosn.....oo0e
Partable engiuo boller, D, M. 8waln ... ... .. 240
Prepnentions melting under 32° Vabirenhot, .ppo-
mtas therefor, and thelr application, ¥, H.
BOUBEL:: sissvissasvsssisods fennianeiss snvenses TADE
Preserving animal aod ve-oublo substances,
compoun@ for, J. Haol......iiiiiir cieniess SIS
Prossura regulator, fuld, NoC. Looko (F. .00 voneer 9408

Printing muchines, strotehing and drylog sppe-

ratus for culico, ¥, J. Coowiey. . .ccoovive < wees TSN
Prioti .

Bt raversiog Iakine role for, A o
Propolling veasols, mechsninm for. B, Palmer, ... 24,007
Pulley attachmaent, ¥, ¢ ]
Pump, P.E. day ... IR
Pump, L. M., Canavel., .. LB
Pump, alr, W. Autouriottl.......... cerariareaeess 584516

Pump bucket, chnlo, Laraway & Roc:vcll .
Punip, dlaphrogm ship's, J. Edson ., ...,
Pumip, steam, E. B, Miller....
Radiator, steam, H. Mooers. ....
Rallway chatr, J. H. Colllogwood.....
Ratlway fiali plate, W, Butcher.. ... ...,
Rallway signal, pneumutio. J. A. Emery. ...
Rallway signaling spparatus, F. J. Wenke
Raflway awiteh, T. Solt ...... .......
Eallway time signal, H. A. Wayns
Refrigerntor, & B, Clemmens.

Hooﬂng and paving material, C. M. Warren. .

Embroldering machines, Jaeq

for, M. Umatadter (r) ...
End bonard, wagan, 1T, A, Riges,
Excelsior maehing, C. HOWOS ..o

by the uncertainty of the carbon connection. The
makers of the Grenct battery seem to have solved the
problem,  Can you tell us through your correspondence
column what =older they use, and how they make it
stick? A. The carbon I8 conted with coppor by eleotro-
doposition; thiscoating Is readily solderod to the car-
bon snpport with common soft solder,

(21) M. D. M. asks: 1. Is there a differ-
ence in a steam engine batween the boiler pressure and
the pressure on the piston when the piston 18 moving
400 feot per minute? A, Yes. 2. About what diffor.
enco ! A, From 2 to 81b,, depending upon size and
Jength of steam pipe. 8. Does the difference betiveen
them vary with a difference in the motion of the piston
in the same engine ¥ A, Not appreciably within asoal
limits of speed,

(22) F. writes: We bave just closed up our
steam stone works for this season, and we wish to know
what {8 best to cont the inslde of our steam bollers to
keep them from rusting, Some say black oll, and others
common tallow: which do you recommend as the best ?
A. We think the bluck ol quite as good and cheaper
than tallow. Have the surfaces thoroughly cleaned be-
fore applying the oil.

(28) C. H. asks for a cheap and easy way
of amalgamating battery zincs. A. It depends on the
kind of battery. In the Faller the mercury is placed in
the porons cell with the zine, In bichiromate batteries
all that is necessary 18 to dip the zine in the bichromate
solntion and then pour ona drop or two of mercury, It
goon spreads over the entire surface of the zine. An-
other mothod is to dip the zines in dilute sulphuric acid
and then pour on o little mercary, but these methods,
except in thecase of the Fuller battery, are wastefol of
mereury. It is better to apply an amalgamating solu-
tion with a brush, ‘T'his solution i made by dissolving
one part (by weight) of mercury In five parts of nitro-
muriatic ncid (nitrle ncld one part, muriatic acid three
parts), heating the solution moderately to quicken the
action; and, after complete solntion, add five parts
more Of nitro-murintic neld.

(24) G. W. asks: 1. Would a perfectly
round ball of the =ame specific gravity throoghout lie
still on a level surface? A. Yes. 2. Can a mechanic's
square be mude so trae that & four-inch block may be
made exactly square by soch an Instrument? A. Yes,

(25) W. H. asks: 1. What is the weight of
2 bolier 21 feet long, 44 Inches dismeter, X inch thick ?
A. With two flues, 16 inches diameter, 6,9001b. 2. What
» the contents (in gallous) of & tank 15 fect deep, 10
feet in diameter, top and bottom diametors belug equal?
Please give me u formuls, A, Area of 10 feet diameter
=78'54¢15 feet deep=1.178 cubie feet, and, allowing 734
gallons per cubic foot=1,178X75=5,835 gallons.

(26) C. L.W. writes: I bave constructed a
small indoction coll to be used for giving shocks. Itis
8 inches Jong. The primary coil 15 weuand with 8 layers
of No. 18¢cotton covered wire, and the secondary con-
sists of about 12 layers of No. 38 silk covered. 1. How
many cells and what kind of battery sballluse to get
the best results ¢ A For temporary use one cell of
Grenet battery would answer, but for coutinued use
some form of sulphate of copper battery is to be pre-
ferred. 9. Isit necessary that the spring aond screw
in the taterrupter should be coated with platinum ¥ A.
Yes: otherwise they would soon buro out.

(27) H C. P. writes: In the ScrexTivic
AsERicax of Septumber 18, Mr, E. Y. D, query 20, axks
whother a sun dial, made for lautude 48° 15/, can be
ntilized in latitude 88° 50 for showing correct time, To
make hisdial avmlable 1n the lower latitudes, ho has
only to Jift the south aide, 5o 88 to give the face a elope
tn the north, equal to the difference of the lattude, In
s tase 9° 25, For then the plave of the gnomon
belogin the plane of the meridian, the edge of the
guomon casting the shadow will bo parallel with the
carth's asis; and the face of the dial will bo paraliel
with the horizon of the latitude for which the dial was
made, and the gradustion will show the tme required;
that 18, an the supposition that it was correctly made,
aud for & horfzonat dial,

(28) C. M, M. asks for a cheap process of |
plsting steel case knives with tin. A, Clean the motal
thoropghly by bolling 1n strong potash water, rinaing,
piekling in dilute sulphuric acid, and scouring with &
MU brosh aod fine sand.
ous salammoniac solution, then plunge in bot oil (palm
or tallow). When thoroughly heated remove and dip in
& pot of fused tin (grain tin) covered with tallow, When
tnoed, dewin 1 oll pot snd rub with a bunch of hemp.

Pass through strong aque- | O

MiNERALS, ETc.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated;

Box marked C. H. (no letter)=-1 and 2. Garnetife-
rons quartz rock., 8 and 4. Micaceous quartz rock. 5.
Granite. 6. Basalt with traces of chalcopyrite.~L, C.G.
~Thoy are fossl) sharks'tecth,common in marl beds,—J.
E, C.—1. Iron sulphlide and lead sulphide, 2. Quartzite,
with truces of galena and molybdic sulphide. 8 and 4.
Dolomite. 5. Fossiliferons arglllaceons limestone, con-
taining traces of lead sulphide. 6. Lead sulphide in ar-
gilllte.—0. T. M —1. A nilicions knolin. 2. Stmilar
to No. 1. Useful if mixed with finer clay for white
ware, 8. Slliclons carbovate of lime—some of this
would probably make fair cement. 4, Brick ~the clay
from which this was made wounld probably be useful to
potters. 0 and 6 are very silicious olays,

COMMUNICATIONS RECEIVED,
Liniment. By J. L. T.
Seen and Tangible and the Unseen and Intangible,
By J. L. T\
On Cheap Railroads, By R. P, N.
On a Meteor. By W. E. C.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH

Leotters Patent of the United States were
Granted In the Week Ending

November 16, 1880,
AND EACH BEARING THAT DATE,
[Those marked (r) are reissued patents.)

patent in the annexed list, also of any patent lssued
since 1565, will be furnished (rom this office for one dol-
lar. In ordering please state the number and date of the |
patent destred and remit to Munn & Co, 57 Park Row,

e ————— — - — . —
A printed copy of the specifieation and drawing of any |

Fires, prooess of and nppa.muu for oxunauhhlnz.
T B ORI DRI e s s v os dapnoanaashnnossnpvanatess
Foot, artificinl, A. A. llnrlm
Frult drior, G, P. & L. J. Loo.. ..
Fuol burning us, J. Wo!
Galvanie battery. G, L. Leolanohé., .. ..
Gua making spparutus. C. F, Digterioh. .

Gna, process of and apparntus for manufacturing

Hat body, W. W, Thoman......... onmns SAts
Hat Ironing machine, Hedden & MeCormick..
Hatchway door mechanism, J. W. Evans..
Hay pross, B. M. Watts. ... ........

Hides, machine for shaving wool or mumm. J.

Hinge, gate, J. L. Anderson..
Hopple, C. J. Gustaveson..........
Hydrocarbon burner, D. M. Graham.
Hydrocarbon furaace, W. D. Dickey..

New York city. We also furnish les of patent
granted prior to 1564; but at Increasad cost, as the speci-
fications not belng printed, must be copled by hand.

Alloy for coating metals, J. B. JODOS. .oovees vouee TAR
Axle box, car, H. Hazel..... -
Bag holder and truck |here!or. L. u. Aldnc .
Baling press, W. Duke....... S saNshunasnsrsenesatveny ARADID
Band cutting and removing apparatus. W. Gray..
Naskot splints, machine for -hlvinu A B Phlscr 24,38
Belt shifting hanl

L. Sternborger.. «.....
Belt shipper, B, H, ll-dloy. .-
Bias cutter, W. F. Hood.,
Bit brace, N. Spoﬂord.....
Bit stock, Q. S. Backus.. ..
Book caso, M. C. Dodge. ..
Book holder, W, B. Daugherty..
Boot and ahoo heel, J. G. Boss. ...
Boot and shoo soles, machine for forming imita-

tion fair stitehes to the edges of, Tayman &

Bennor..... SAROD DAY saANeb N sB SO FARINIEON S ATV oees 2H0G
Boot treeing machine, B F. Grandy.....
Borer and excavotor, earth, J. W. Carley.
Bottlo wrapper, M. V. Kacor ......oooo0n
HBridle front, B. A. Wilson.......
Buckle, D, C. Bassott. ...
Buckle, harnoss, B. H. Croms......
Butter worker, Cornish & Curtis, .
Button and stud, N, Nelson ...
Buttonhole for ouffs, ete., C. 1L Shaw.
Can. E.P.Fox .. ..... . "
Can opener, W. E, ll'ocl
Car brake, G. Bresalor, ...
Car brake, C. V. Rote ... ...
Oar brake, G, A. smull, v
Car coupling, W. L Ely........coooiiis
Car door fastener. Briggs & ()oulmny
Car. rallway, G. L. Walet ..
Car starter, J. Ladner..
Car, stock, W, Ncnohor

Car wheel, E. L. Taylor...... RS e T ] T . BLAD
| Cars. shiold for rnilway. Mason & ll-m\on. vernnne SMAIE
| Castor, trunk, J. Simmons.., B
Chain. J. M, Dodge ... .o A8
Chalna, device for mﬂu‘. ﬂ. We PRI
Chntr, W. B Clough . ..oooo cviannrns . WA

dellor, ox tom, T, D. :' hkiss.. ..oo0 oo SHATT

Cheeso nunl sifter and picker, F. M, (‘umlm TSN

M.ndpolhhmlw(uwdml

pined, G, P, Ganstor. ...c.c srvassanasionins

| Pantaloohs slevator, C. B Mympton,

Optometer, A Mayer ..o ovoo0
Overalls, A. Clomont, ...«
Overalls, L. H. Wiso. ...
I'acking case, folding, W, ll. WORIY ek varensiansin < RN
Paint cans, maching for Alling, W. M. w" :: :

I'aper bag machine, O. K, Davidson DS
Paper cutting machine, J. M, Jonex.. enxeannes SHNIED
Paper foeding machine, Grimth & Ilymo B
Vaper, hine for fring 8.6 t LB

Paper machioe pulp sereen, 8, Lo Oomd..... Cauoes 334000
Papor pulp digestors, eto,, alide valve pu for, J.
Baunders oo
Paper pulp pall. B llubunl.
Paner 100l H, DOWay. ..ooiienrins
Planter, check row seed, G. W. Fin!
Planter, corn, Wickey & Brown...
Planter. cotton seed. J, H, \Walker...

B L L LT T PP P R

EEEE

rranaanann

Churn, M. F. Mitchel. L 2UAR Plow and soed planter, eombioed, Sapp & Mantz. 34816
Olook, truveling, 1. !blnoon Sy suys su.m l',ow._-ully(.w u.m for..“. .H'Dum
Sy et m"mm l ppoopipinalissarar it e (Ll T

Gas prossure regulator, P NOYOS. . ooviiniien TN

234506 | Telophone, J. H. Irwin.....,
. B4V Telcpbonr speaking, 8, D. Field .

11ead light, locomotive, W. KelleF......cvereeaeas - 231410 | Thill coupling. L. B. Lathrop..

ition, C. F. | wow asennriees SHAALS
Rudders, nmlnc and lowering ships’, R. F. lam.

oo lon ass ko raniias ehehEy A S g M e e S et U
Encehurine subst t and pi i

WicploAl e SOPOUR . O AvMOTRO, (zscsss g O M. WEABFICH +.cvcvnns o onsensenos 235N, 2ASLY
Eyeglosses, R Kabus .........coo.. . Sash fastening. Burgess & Sanford..
Faucet nttachmont, C. A. Ragglo. . Zu 4z | Seed huller, cotton, 8. Kitchens, Sr..
Feed bag, T, R, LOWErre........ . 24 5 | Sewing machine, Koch & Wiese ...
Fench post, wire, Ticknor & Bobeo. . 234440 §0'mt machine, E. 1. Thomas, . y
Forrlo ox1d0 and capric chlaride, manufacture of. Sewing machine. boot and shoe, E. Woodward.... 24513

T B N MOCAY-caiernoansrans evsrenes. TS0 | Sewlng machine, button hole, J. . Applegate ... 231451
Filter, coffoo and tea, T. Fitagorald, .. . 23455 | Sewing muchine quiiting gavge. J. H. Lavance... 2343
Filter, rovorsible, R. S. Jennings, ...... . 234,408 | Sewing machine treadle, R. Steel..... .. oooiio TS
Firearm, breoch.londing, J. I, Volkel,, . i | Seeding machines, spring hoe attachment for,

I

Firo oscnpo, Quintavalle & LInAberg, .. voo «o.rr 24611 L A e S RASH S S UAR I . ZUS06

Shirt, C. A. Gilbert ............
Sink outlet cover, J. W. Grows .
Skate, roller, M. C. Henley...
Snioke and gus i fnmmW.C.P.Bhseu 234 285
Snow scraping machine. G. B. Gruman. ........... BUAWD
Soda water und other Uquids, apparatus {or cool-

I AT PR ): 2oz s s aowsnsn savens Nouvsoanss
Soldering irons, rotary benzine furnace for heat-

ing, G. H. Perkins

iluminating, Granger & Colling, Jr.....o.ouvees 234 400 | Sole edge burnishing machine. Tayman & Bennor 224,504
Gato, L. P, Allen........ AT 234,515 | Spinning frames, mechanism for supporting the
Gate, D, B. Hamilton .. . 2471 spindles of ring. J. Birkenhead..... ....... . B
ORI AT BOOLE o Ei iasasesnsp eh ainnsakoss . BB Svoumrn L HL Spelman.......ccuon eeeees veee 2UATT
v Steam plpes, ate., covering for, J. Merriam . . 2T
Gou;;:-oc::;e for cutting the u.)e.lh ol m?tnl \ ' & sl dy =l
T P MOy e B Stoncil. D. W. Ream..... .... 240
oth of wood: -n
G“\';: zm‘: (‘r‘;r.?.u&l.n' l.lf? w ‘ 7 1 | Stereatvpe matrices, drying, W 2440
Glaysware, mould for pressed, W Stove, gasoline. W. C. North..........aunnn . 2
Qlove. B. DiBUIF.eerssesis : Stove grate, G. Froh (1).....
Grain binder. C. B, Withington Stove pipe shelf, S. Ayres.
Harness, C. E. Barry....... R R Stoves. portable extension top for, J. H. Hutch-
Harness, suspending swinging, C. E. Berry.. Su"“"“ ------------ S
Harrow, W. H. Hullngs. ...ccoomnennnrannnnns = I“W:'d e; T:h ning.
Harrow and cultivator tooth, G. C. Winslaw.. elegraph. duplex. A. Mulrhead...........

Telephone system, G. D' lntnvu'e..
Thill coupiiog. P. Klipple.......

Thmshiog or hulllog qnnder..l l.)lc(‘lu‘

Thread cutter, M. D, Barringer..

Tinned metal plates by heat .nd preum auto-

matic apparatus for uniting, G. H. Perkins.... 23443
curing app A, Gordon.. .ooeee oo SIS

. m¢ s | Tobacco leaves, apparatus for coloring, J. M.

; HenDINEeen «.cvvesvrnre vneonernnan 8L
cutting machine, E. S. Field..... 54,397 . ssonsensonaenes .
ﬁ?..m.; H.B. Hurd........ 231 479 | Tobaoco. marking plug, W. Palnter
| 1nstep holder, McKay & Fairfleld. . 24455 | Tollet case, C. Carroll ..ooiviiiiiiiiiernannee -
Insulator, telegraph. C. Bigeon .......... . =34 3¢5 | Toogue hound for wagons, R. W. McClelland. ... 23400
| Iron with oxide, coating, G. & A_S. Bower........ =554 $on,zn° -:D:or:";t:'u G. F. Wingate............ 30Lu6
Iron with zinc and alloys of zine, coating, J. B. ‘00l shan! - PO (F)enee verne - 942
... D151 | Toothplek. B Osgood .. ... ovvacnannens - T -
Ironing hine. J. Vand: s | Toy horse and wagon, F. W. t‘umler o SN
| Jewelers' usa, tool for, L. G. Gndy . 2350 | Toy money bank, C. A. Balley............ <o 2SN
| Keg, 1ger beer, J. B. Hayden ... .ccv <cavraease .. Za3 | Trock B J. Leyburn............. . TS
Knitting hines, feed hant for of ) | Trucks, rub troa for car, D. E Small. . .. B
FL. CIAEKD ... weeesceasosasnssrsasasssanssanness 334538 | Vaive J. P. Hillard, vavess TR
Knob attachment, W. H. Gonbe. .. | Valve, balaneod, Moors & Pertz..... - B
. 23458 Ladder, C.D.Cannon .. ...oevvnee | Vehicle bow trimmung, H. Higgin .. - BT
. 234351 Lantern holder, F. G. Stephenson ... .... Vehicle sand band, J. Hitehooek..... - BN
Lathe, gnuge. F. W. Clough....... . 2315%  Vehicle seat, F. Oppenhetm (r).. .. .. . e
WA | Lifo presorver, C. D.Oatman. ....oceeeeens waneeanes 230506 | Vohicle spring, G, B Harrls........... < 3L
Lightning guard for oil tanks, A A. Knudson.... 334484 | Vebicle wheel, J. Laduer.... .. .. B
Limb, artifieial, Ao A, Marks ...oooieeseeernses | Vehicle wheel, C. H. Triphagen....... . NN
Lock, A. Lemke.... . .... > 2 xuaa:[ Wagon brake, Whitman & Igon. e S0
Lock oylinder, H. R TOWTO. .ovboreas 234,60 | Wagon brake shoe, C. A. Skene..... . WSS
Loom. A. L & C. L. BIgADY. . cooennnaanes wereee B4521 | Washing machine, J. G, Crawford.. T
Lubricating apparatus, automatie, G, W. Baker... 2.5 | Washing machine, L, Sternberger. . .. 834
Machine brake, 1o, K. Pitman........... . 4.0 | Watch, sooustie, G, A. Bowen..... v SMANS
Magnet, relay or sounder, G. Little...... .. 03 | Watch case, W. Calame...iiiiniienn. - AN
Malt, compressed, I'rondergast & Free 234 133 | Watehes, roller abstracter for, B, Frese (r)........ %67
Marble. ete., composition fur cleaning. G. P. Cole. 2345 | Water closet. 8. 8. Hellyer ., AL S . BL50
| Meat qutter, R HUDNOR., «vvere coven e 2 . B3 | Water elevator, J. R CIRXEO. .v.....evecmneeness EE
| Meat cutting machine, L. Stetkort.......... :saeo! “"’g’;:::‘:‘ wachine for Artestan and oll, ¥,
o X ratus for mmlemu 'r.\\ P . 2458
2401 | M"lt)'r‘::::m” ..w‘ ___________________ i | Whitttetroo BOOK, C. WrHgAE..o. T
24552 | Motals from their ores, maching for separating ‘W,""l wheol, J. Sander ... “ WA
L2l prectons, G, 1all.. 234565 | Windmill, Corlell & Adams.. [
24,46 | Mirror hanger, O, W. Proscott.. mige | Windmll, W. C, Jwt:. ........ . W50
stanidl hines, spparatus gm. Ing cutters ! a’oml,lommuuu. . myn & Hyatt .. =B/
for, L. Wonohel........ - ! “"::chm Lz r mnb' J - BaAR
Mower, lawn, . G, Flake., .. . mm_ sere or, a4, J. BL50
Musioal string Instruments, lny lnr..l slmr . L6 ==
Needlo wrappor, J. M. \Woodwand . .2

DESIGNS.

Coflin screw, B, A, Ou
Gom setting, Yumk hllm
“.nnp ket, F. R &

Stove, cooking, 1L L Fennell............
[ Type, fout of fetnting, J. K, Roqers.......

TRADE MARKS.
Fish, manufactured, Forguson, Walker & Co.... ... 5001
misses’

451 | Hats, gentiemen’s and boys' and tadies' and

soft folt, Topping Maynard & Hobroo. ... S0M
Tobaoeo. plug. 4. Wittlor evinaesnnaantrsanssens ST
Jewelry. comprisning lace ping, scarf plns, earr
car drops, hooches, stads. sleeve butions.
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A SPLENDID HOLIDAY GIFT.

DR. SCOTT’S ELECTRIC HAIR BRUSH.
%, A BEMAREABLE INVENTION,

od by the PPrince and PPrin.
notleo

Wihiloh has won its way to Royal favor in Bngland Jially
oo Of Wales, and ten upon by the It Hw
n(!lu A meric prabik 1L onres by natursl mesns. w | 1o &
N remoedy lfu!\yw fOr Iany Yyoars ft shonld e sl dally In piaew of L2 ordioary Hale
’. Brush. The Brush Hundie s minde of & neow odoriess composition resembling ehony ; a
combluation of sulwiances PRODUCING A PENMANENT ELECTRICO
% VOLTALIC CURBENT WHICH ACTS IMMEDIATELY UPFON THE

@

o v Droug bt

o, haver harm, and s

HAIR GLANDS AND FOLLICLES, This power onn alwnys be tested by
F o sllvar oo pias which aooompanion eaoh Broash

IT I§ WARRANTED TO

(‘URF NFRVOUE HEADACHE IN 6 lN 6 MINUTES!!
(‘URL BILIOUS HlADA( HE lN b MINU'I"!'TI;_'T
(UR!‘. NlURAl(”A IN § IINUT}S"
PR}"VYNT )AI L lN(i HAIR AND HAIDNESS"
0 URE l)\hl)hl Py A DIBLABES m THE 80 ALP
Hx“lﬂ’Tl\ ARRESTS PREMATURE GRAY \TFB i
!lAKES THE HAIBQUROW LONO & GLOSSY !!
IMMEDIATELY E00THES THE WEARY BRAIN!!
MONEY RETERNED IF NOT AS REPRESENTED,

\ , \

o, AR B\ ts BE ©, 1T RARELY FAILS T0 PRODUCE
. ) S A N © A RAPID GROWTH OF HAIR ON
_].3::.-“;-\["[':;'!‘ £ : . y v Gq BALD IIEADS. WIIERE THE

" Genty 1 have GLANDS Snd FOLLICLIG ARE
NOT TOTALLY DESTROYED.

never before given a
Proprietors:

lmunmn\n) hm am wil.

the use

medy. 1am

Y wit h your Halr
deem it my duty

amending 1t

The Pall Mall Eleetrie Associn-
tion of Landan,
New York Branch: 542+ Broadway.

fnllm."uut‘
¥ oouming ba'd : bhat
ve Brush a thiek growth of ‘
» 15 APPOATRNOS, Quile o gxml \ "1 choerfully testify to tho merits of
y 1 had xnﬂ war to its talling " [ Dr. Seott’s Bledétric Halr Brush,
0 >

predios. bat with no . ) e It cures my bhosdachos nnhln n
e TR é v/ 4 - ‘ Q’

few minutes. I am so ploased
Street, Now York, \mm-! 31, S0,

Q with it I purchased another
L would Not take $1, 000 “for my Bru

[From the Mayor of Surntogn,)
Angust 12, 1880,

for my wife. It is an ex-
d ceffent  Hair Brush,
well worth the price
o aslde from its cu.
Q rmative powers.”
JAS. B
PLINY l- SMITH, CHAPMAN,

oll known in this Oity as a Law Publisher, and also as & Director in seversl

.. New York, August 14, 1550,
that of the many others who
' 2 o sufferer from Neuralgia in an
shies, she '1:- experienced entire rellof Please nocept
Hv\u\ BAnRTL Tr
- Mesting Grounds, Samatogs Co., N. Y., June &, 1850
v pleased with it. Its effect is most wonderful, and d you
. It s also & splendid Hair Brush, well worth the money,
Rev. J. D. Rogxas, Superinten dent
can be seen af our ofice.

T.000 »imi L ';—r'\.

A BEAUTIFUL BRUSH. ror*ehRs.

We will send it, postpaid, on receipt of 83 003
or by Bxpress O, O, D, at your oxpanse, with privilege of opening and examining
Or rl‘qm st your nearest Dreagelsat or Faney Store to obtaiy one for von, I MOM US,

MONEY RETURNED IF NOT AS REPRESENTED, 3
As 0 & you recelve the Uru-‘1 l' atisfied with your bargain, write us, and we will return the money. ‘What can be fairer?

s paper will not knowin any humbug, and 1 have placed a Brush In the hands of Mayor Cooper and Postmaster
Jax -"'\-w\n'k AS & FUArAnLe yod falth

L& Remittances should be m:dc |m\.|blr to GEO. A, SCOTT, $42A Broadway, New York, Azents wanted in every town.
'll ey can be made in chocks, drafts, post ofMioe orders, Or gurrency. lm lose 10 conts for registration, and we guarantee safe nlchrcr\ of Brush,

"STEAM PUMPS.

on ‘l hr( t v(' v 1, 'd by HOLLAND
& THOMPSON, Troy, 4 A CAvolde hot journais arip-| THE NORWALK IRON WORKS CO.,
inery. SOUTH NORWALK, CONN.

fing, ! nn:\ d for eatalogue of Grease and Cups

‘ wrall kmvx- of s e hmaens LAY
GREAT IMPROVEMENTS

Recently made in

CRUSHING AND GRINDING

ﬂl " nnd ‘ll VER (H(l"'l‘. BONES, PHOS.

Remember that this
is NOT a “motallic”
wire brush, but made
of PURE BRISTLES,

THE SWISS WARBLER
OR MOGKING BIRD WHISTLE

PLAYS! l'l\\"'

For Rending Clubs, for Amateur Theatrics

perance Plays, Drawing Room Plays, Fairy £l

oplan Plays, Gulde Books, Speakers lum..m\m

{ leaux Lights, Magnesium’ L.
Cork, Theatrienl Fuos P npu‘ullmu Jarloy's

Works, Wigs, Beards, and Moustaches ot re uluwd

PLAYS! PLAYNS!

prices, Costames, Seenery, Charades. Neow catulogues . A
A sont free vumulnlng lu|,| desc rlpln:nluml l:xlu'~ Pl: ou "\ ll("l"l‘ t « and ( HE "7‘ LS, We com-
KINGD OM wm';&ngﬁ”:“-’um BAMUEL FRENCH & SO, 35 E. 14th Stroet, New York. | PO AL (0 KL 1 4
= —_— ! —_— .
mw‘nuuumuern[ - BATGH \\ S(I\h I'Illlnd(~lpl||:l. Pa.

BSHTNCALE TOTHE mowl, e COMPLETE MENAGERIE. ll E \\I)I| L ll(il SES—HOW TO MAKE

67 THT Wi, You can ralee 8 lsugh or plerering ery of oo ponds ; amount of {ce required, ete, and full direc- :
Lorror f pleasure, Sample by 1t ail, caly 10 '-‘8 G lor 25 cta, tl u|~ for bullding lee-house, with iltustrated plan. BEsT FooT lATH Es,
3% for L0cts. _ Valnabiccatalogue of agent's poods free, tained in SCIENTIFIC AMERICAN SUPPLEMENT, NO . :
WORLD MANUFACTUMING (0, 122 Nasssa Btreet, Mow Tork. Price 10 conts. To be had at this oMeo and of all Back geared nnd serow cutting, Small
— — B . Y Y P I éntllr-‘::un-l L':I'I:Il‘l,h(fnlr .\I:lnl‘:unll:
< SCS & e = Jonr cuttors, SHhide Rests, Sceroll nng
STEAM BOILERS:; Cironlnr  Haw  Maohines, LOWEST

THE NEW TOY !

0)4 Folks Tickled and ChlMren
Delighted,

& Mechanica! Grashopper, Jumps
6 feet bigh. Samples free for 10
B T rels te Denlars MIECHANIC WANTED.

val A skilled mechanie, capable of construeting and operat-
Agema wn""’,"... as Ingn works for lhv lmumhu'lnn- of wrought tron pipe

,ux s, un: LU MO and tubling Adddr
ni \\m\l E, Look Nox MM, Pittsburg, Mo,

—_—— ;l 122 Naasan B0, Now York,
CENTENNIAL AND PARIS MEDALS,
Mason's F |I< tion Clotehes and E l«-\'xllurs.

3 - CNoew and Improved Poattorns,’
”. BY THE -ul"l'll\\',\lll\' FOUNDRY AND | VOLNEY W, MASON & CO,, Provide nee, R. L. U. 8. A,

| WANT
\ MACHINE CO,, 'hilndelphia, a numbor of first-clnss
vork WANTID,

fitters on enging
! T ATIOY . R . A thoroughly competent and experienced man to tak
i = ](I: Il“[, \] \\l) ('U!.h ““”“ “\ “ rlmv..v.---,n ’vlllll{l) employing A0 men, doing ‘.vnm":
. i . = 7 . G. Hatfleld, With directions for construction, Four and general work, Address A, & Co,, Box 773, Now York,
T‘N"'E'\ I'(T- P"'l l‘ ‘\" :\\"F\l".\ ongravings. Contained In SCIESTIFIO AMEHICAN SUP.
Non-Conducting, Wemoyuble Covering, PLENEST, 5, Price 10 cents. To bo had ut this ofice
o manufactured by Toope's Asbestos Covering Co,, | and of all newsdealors
||‘A'I‘ll:l$¢ill=/lll;lw Xllulu‘ntl ,I\mmh d a Modul of Excels - - 1
LA e Al meurioan st ot ‘ . 3 y 3
Airs And Pipes Sieain I'ans sof .',)'f,'._,_",",.,.' M2 For Sale.—Fngine for Steam
Cold Water I'\} s, Refrigeratorns, Mesat Cars. e10. Sam. | 8L & bargain. Cylinder, 4 In, dlameter
lon frow. A Tew first. WOLs wanted. Address | For particulars. sadr
JIE TOOVE, Sole Mavufacturing Agent in 1, 5. Office JAMES T Ml
Ny Works, 555 Kast Teth Street, Now York (s

Agents Wanted FENCY)
Sells raplaly, G »
Partioulars free. 1 llli«..-‘(\ l1."\'l n‘-
|-<m BALE-~LARGE MACIHINE

Machinery. Tools, ¥ogine, ste
Inguire of A MONNETY & O

Prioes,
logue.

Sond for Hlustrated ontne

THEII
DESIGN. CONSTRUCTION, AND
MA

NAGEMENT.

3y
WILLIAM M. SHOCK,
Chief of Bureau of steam Engloeering, United States
Navy
In one large quarto volume of 49 pages_snd illustrated
with 150 wood-cuts and 36 fall-page plates (2) of which
sredouble). Bound in Lalf crimson Morooco, gilt tops.
Puice $1b
D. VAN \(Ml RAND. Publisher,
2 Murray and 27 Warron Sts., New York,
*.* Coples sent by mail, |.m|;-um on receipt of price. | 5§

N, H, BALDWIN,
Lac -uln N

( Illl(l\lﬂh. nume In nuw type, 100, by mail,
Agta, Samples, 10e, U.S.CArD Co,, Northtord, Ct,

THE HOLLY @=— INGE D 410N COUMITED

HEAT!
/"r.r',vf‘or“.:s'ff‘,,m_‘ uwu" °°"b cKPORT N.Y.

ATty LAXY NUMBEN

Launch,
& In. stroke,

ER. 118 Mouroo 58, Chicago, 11

) Mitre Box Co,
MILLERS FALLS,
MASS,

Tangdon and New |
B 1 angdon Mitre Box. |

SUPPLE

SHOP, wiTn
ready for runnin

. Bueyras, Ohio
Rend for elreiar,
' All Now, ¢ hr-.mn Boroll Cards, 0o ¢ alike :
) ’ % pﬁnlo-l udlllllu. Northford, (1

\(H‘\Illl‘

Adrertisements,

nelde Page, ench lunortlon s «« 75 00nts 0 Hine,
fnck Page, ruch Ineriion « « « <100 » Hne,
CADONT olght words Lo a Hine

Engravings may séaa aaver thwments ar (he some 1ale
pr Line, by mveamirement, og the letler press. Adeey
tacments m sl b recerved ot puldication ofice as sarly
a0 TAvwrsd 1y morwing (o appear In nect ssve

EF" The publishers of this papsr gusrantes (o sdyer.
tisere n cirenlation of not less than 80 oopies overy
wookly issue

Phosphor-Bronze
Wire, Sheets, Rods, Bolts.

TitA LN MARKS,
We o/ 7y
: ’A.// hod - ¢ //hw/'r.
.
Pamphiots and particalars on application to

The Phosphor-Bronze melting Co., Limited,

2038 Washington Ave., Phila., Pa.

OWNERS OF THE U S. PHOSPHOR~
BRONZE PATENTS.

Sole Manufacturers of Phosphor-Eronze in the [, 8,

Magle Luntern Catnlogue. 60 pp,and Lecturs, 10 Cis

THE MAGICAL ORGANETTE, 0

Double slze Reeds, oxtra ntnn.ﬁ and lnhh
Qlrenlars and beantiful Seot l’-n( Carda, B Conta,

THEOQ, J, HARBACH, BOD FILBERT 8T, PHILA,, PA,

PIEREINS'

High Pressure Engine and Boiler, Blc,

On n-lurunm to England, I have arranged vrnh Mr.
Jumes L. lunnul"u( Haovitford, Conng Lo repres
sonttheinterests of The Perkins' Evgine Compnuy,
Limited. of London. In this country. All communi.
oations addressed to bitm on this subject will recetve
asttention. GEO. DEANE. Secretary

ToE Pauking' Excixe Co., LIvMITED,

5 Lithographed Chromo Cards, 00 2 allke. 10c.

\uneln rnncy type. Coxx CannCo, Northiord,Ct.

DO YOUR OWN PRINTING

Presses and outfits from § to $5
Over 2,000 styles of type. Catalogue nud
reduced price liet free,

H. HOOVER, Phila., Pa.

promounosd by critics as oarivalled, the rage
al balleand parties, sent on recelpt of 1S ol

Uk bograph Co, Pod's, X Chunct S, N Y

TOOPE'S PATENT FURNACE GRATE BAR.
| Best and cheapust in the world, C TOOPE, Manu.
nulunng Ageut, 353 Bast TRth Street, Now York,

| Wanted Manufactored on royalty, a valuable patentod
two-horse Corn l'lnnlor Box 1525, Terre Haute, Ind.

Pond s Tools,

neine Lathes, Planers, Drills, &c.

DAVlD W. POND, Worcester, Mass.

THE GUEAT WORK, w-ndlﬂ{ MWeetranad with eelared
Lates, mow resdy, It eelis ab sight. Agenis wanied Send
or partheulars.  Rich Masosie prade, K1, Templa

2ad boske ot hardepan priess.  Beut Tor (Nusiraied catas

logne. REDDING & CO., Massals IuOahers, T3 Boned
way, New Yooho l.m gl "ok

SPARE THE CROTON AND SAVE THY COST.

Driven or Tube Wells

furnished to Ix\rgﬁ gonsumers of Croton and Ridgewood
Water., WM. D.ANDREWS & BRO,, 33 Brondway. N,
whocontrol the patent forGreen'sAmerican DrivenW cll.

W00D WORKING

Maohinery. Celebrated  Schonck " Planers and Match-
ors. 0001 fooring, 45,000 e surfacing wnluﬁ Ro-~aw-
ers, Moulders, Tenoners, Seroll Saws, efc. Schonck,
Successor to Jno, u SBchonek's Sons, Matteawan, N, Y.

SLLN

mmunmmuum CARY & MOEN @

DESCRIPTION e,
,,TEE“LHWL@E EVERY PETEEL SPRNGS. pasccm

“The 1876 Injector.”

Simple, Durnble, and Rellable.
valves, Send for Ill\lr(mlml clrent r.
M. \I-.l I I'.R\ s\ (0.. l'lllln.

Shafts, Pulleys, Hapgers, Etc.

Full assortment In store for lmmediate delivery.

M. s & OO,
1 l? ‘lhllhz-n.n Riveet, New York,

Requires no special

BLAKE'S PATENT POSITIVE STEAM TRAP.

This Trap is ndnplcd to all
places where steam is used for
heating or drying purposes,
It is simple in construction,
positive in its working,and
much lower in price than any
other Trap.

Descriptive Circular sent on
application.  Address

SALAMANDER GRATE BAR CO,

110 Liberty Streel, New York,

the MIENTIFH —

LITTLE

s iu all |.\u~ of
o most canvenient and ooanomion! outht for writin
withiout refitling, Lasts o Hotime,

THE OPEN FIREPLACE IN ALL AGES,
| By, P Prryas, Architect. One vyol, 1Hmo., Price 92
With 3% illusteations of fumons Srepinoes of historionl
I and artistio intorost, togethor with original deslgns
and Kuggestions for Modern use
*o* Por nale by all Booksetlers, or ywdll be sent, postpaid, on
veceipt of pirice, by the Iublishers

BENDING ROLLS
Bollor Shop Keolia, Sl

PA
l’mnuvy 'undu-
Drills, ste., send to

' ; olreul "
HILLES & JONES, Wilmiogton, Del, | JAMES I, O5GOOD & CO,, BORTON, "h5ea ¥ rouklin Street, n......... 1 Bond Nun. .\v\\ v ...l.. a8 .\lmh-nn Street, Chlcngo,

ADERN AND W

Atinokios to witel chain' or nee
bo ordoren by mall, and oxohan, ,u d ar relurned If not nulu‘d
e LN

THE PERFECTED STYLOCRAFIC

GIANT.

Pon, 'onell, and Iukntnnd In one. Writes 80 lnrm- pn(g«n
k oord. or Nta vest pocket.  'rigo ¥
I-‘n' f‘l'lll nlmu'ru»llun of \-crloun styles, uvlhl for

i
!
!

0 o' G . . &

V1 6l S E- Y]

D &9

.
7
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MBER I8, 1880,]

DECE

——

Scientific Amevican,

Two New and Important Hooks —

SOAP AND CANDLES,
STARCH, DEXLH!NE. and GLUCOSE,

PRRESS,

Technienl Treatise on Non v

A.(i noe at the Industry of l""r"“l':l'lll‘('a“'."hi" with
Cristianl.  Fully Hiustrated. 800 pages » by I, N,
somely printed on fine papor, Yo, band.
Subscriptions will now be recelved at

aNe on dedivery,

A Practical Treatise on the X
senveh, Dexteine, and G ||p°£:!'ﬂnnrmun--- of

st ente
yut fhongravings, 4o nted by
:»z‘nnn' paper, PARes By o, hundsomuly printod

ipt i el
ab.':mcs‘% “(":vl'l 1ot be recelved at $8.50 per copy,

HENRY CAREY BAIRD & CcO
Industrial Pablishers, Hook :
TR WaLs o m-m'.:'r..f’lllx‘:rl:‘\ 1:‘.';'1',‘..,1,','1"""‘“'?*,

SUPER

C NOSE, Prr. an
BB VOSS, Awin, &

INCORPOMATED

10.00 per CopY, pay.

EHGRAVING
MENTAL LEIT)
LOGUES, %t

pay-

WITHERBY. RUGG & RICHA RDSON

of Patent Wood Working Machinery of il\:::r‘;r?lr\!::rx::
ten. Facilitios unsurpessed. Shop formerly oogupled
by K. Ball & Co., Worcester, Mass.  Send for Catalogue.

A WEEK. $12a du)‘nlrholncrmﬂ\ le. Costly
$12 outhit free. “Address TRUE & Co.. Augusts Me,

;“lmrh\r Wood Working Machine .7 ol or Cubl-
jnet, Plano, and Plano Action )hx';’m?rg‘l:rlnm'nla) 'i'-:.h!‘}'l:
and Hangers. 1. Pryfibil, 451 to 457 W. 40th 51, Now York,

SURFACE FILE HOLDERS.

MOSSENG

536 PEARL STREET. COR E _
by « EBL] A,
LARGEST ESTABLISHMENT OF \ rNEW YORK.

Much ehe
o Photo-Eugraving, in withe
self adl improvements
Hluswated Cireular S

CRAVINC.

LB PANSEY, &
TN JACKSON. Asviet, Bes

RAVING CO

IMONN'S NEW FROCESS, L

1 Seplt

M M. A MORS. Dreses

IOR SUBSTITUTE FOR WO

APRIL 2, 1000

THE KIND IN THE WORLD,

il LANDSCAVES, MACHINERY, MAPS, ORNA.

hegh ' USTRATIONS VYOR NEWSPAPERS BOOKS, CATA-

|Inn| Wood Cuts, e 2. 0 Moss, the nventor of the Moss Py ‘

ng Jrom the Photo-Engeoving ®o., 67 Park I : Min

S S raring @o., 0 Muce, hae retuined for b

matle and usedd by hime (n IMoto ) npraving since ’ ‘ W - #iatlni
nd copy for | ton 1) 3

THE BLAKE “LION AND EAGLE"

A patented Improvement of the former

S OF PORTRAITS, m TLDINGS
RING and GENERAL

May, 15

n stamp for

CRUSHER,

‘New Pattern '’ Blake machine.

e —————————

B0

Has much grenter oMol
riicienoy than th )
t:‘:l\'\u;:‘:u -lrn.:- and is llllll'\,ui"l‘!‘ ln:l;ll 1':'
Tt ':‘ mi'ul \-‘luI' thousand pounds e than the unlmproved machine)
e & than half the time In olling and other manipulst i
) BAlf the exponse for repalrm.  Addross . e
E S, BLAKE & COL Plitshurgh

Pa.,
sole Proprictors nnd Manufncturers,

It requires only about half the
O lorn expense (the size most used

D. & §. CRESWELL,
Eagle Iron Foundry,

S16 RACE 8T,
PHILADELFMIA, FPA.

By thelr use & orooked file may be utilized 3
strndght one, and both are mndn{o do bougn'-‘;u::u‘l(::fl:
fling broad surfuces than has hitherto been possible,

No.4 holds files 12 to 1 in. long. Price 75¢. cach,
No.8 % Mtolgin. “° Price §100 onch.

For sale by the trade generally. Manuf, N

by the NICHOLSON FILE CO., Brovidence e 10 oMY

OUT. IMustrated

T“E B'GGEST T“l“ book sent froe.

Address E. NASON % CO.. 111 Nassau St., New York.

Th

ROCK BREAKERS & ORE CRUSHERS.

(THE “"BLAKE" STYLE)

uklh machine has for twenty years stood the TEST, and found to be the best one made for
r

m&ull kinds of hard and brittie subatqnoes, such as OREs,

8. L. Marsden, for the QUARTZ, EMERY, eto., ete.

st tWenty yedrs connected with the manufscture of this

machine, superintends its manufscture.

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ausouin, Conu.

ORGANS £20,12 51:000; 2 10 32 Stops.

e —— Daniel ¥. Irnl_ly.‘\'uuhl;nmnn.h’ J.
Leffel Water Wheels,
With recent improvements.

Prices Groatly Reduced.
8000 in successful operation.

FINE ¥EW PAXPELET FO02 137,

Sent free to those interested,
James Leffel & Co,

el
Springfield, O. “I-a_.._'

110 Liberty St., N. Y. City.

Tiree Beawtfil Gl Books| &

FOR THE HOLIDAYS.
“THE DORE BIBLE GALLERY."

Containing One Hundred of the choleost of Gustave

knowledge of musie belng
The most wonderfal of all

any kind of musle, Waltees,

It wil
Hexible sird

wry body delighted,
The

send & samphe nstrument t

™ uslc for social ga
s Playing hoar after bour, witheut say

" 1be wonderful
»

n of groen br
o matal, on same princip

o presesis 10 mak ne,
or capabllity almost v ed. 1

only
Muossachusetts Organ Co., 57 Wasmixaron sruver Hovy
OFVER=A goents Wanted—We wiah a good Agent in every town, and

and will give territory. Orderatonce. §50 a week caully made, We

The Melodette, or Automatic Piano,

The most marvellous mechanieal ine —
— wvention of the age. It wilipls .

- iu & welvdions and ples
3

¥ tune that

manner,
wduced In & masieriy style,
idas well as b grown
ngs of

required in the operatica.
musical foventions; & mae

chine which ina purely mec

v BCy,

ot knowledge of musie whatevee]

any modc-box, even
muach,
I play. Th

]
It

for there Is na limit whatever to

lostrament Is on & somewhat

Phonograph, the perforations In a

h ety perfected (the pceome

), and Is haviog the largest

ment in the country. It has solid

tho motes or bars (the musie -
n taning %, which produce cloar and most melodious notes, and never get cut of tune;
he wires aroIn a (iano, only they work aatomatieally Ins of by the fingers. The
Bout 10 tnehes wide, ant a8 nd
d strike the
Mo tune Is played

leal lust

o saAIe o

3

or The musle is fine,
selection of popular tunes Addre:
.M AL Sole Manufacturers, BIPECIAL
1o anlling these Instruments, o will
5, Noxen Free, locladiog musle price taty ete, ete,,
100 taatimaninds,

tis selling r "
The regular retall price of the Meladetia )

o any one whiking to act as rur agent, for

Doré’s lustrations of the Bible, and a puge of explinn-

tory letter-pross facing each engruving, togother with a z =
superd portruit of the artist. ‘
Targe quarto, cloth, Tull giit, $; morocco, full gilt, $10, i

“ATAI.A.”
By M. DE CHATEAUBRIAND,
An American story, and one of the best efforta of the l

{ebrated suthor, perbly illnstrated with numerous
ull pagoes of some dest scenery, by Gustave

of our
Dors. FPrinted on y tinted paper, and richly bound.
Large quarto, do?.}ﬂlum. OL? maorocco, full gilt, $10.

B represents that part
A tho elastio back, wh
creates but littie friction
This Packing Is made

JOHN I, CHEEVER

BEST IN THY WORLD,
For Packing the Pixton Rods and Valve Stems of Steam Engines and Pamps.
of the packing which, when in use. s in contact with the Piston Rod
fch keeps the part 1 against the rod with suficient pressure to be steam-tight,and yot
in Jengths of ubout M feet, and of all slzes from N 102 inches square.

MEW YORK BELTING & PACKING €O, 57 & 88 Park Row, New York,

+ Treas,

" THE WANDERING JEW.”

A serion of twolve illustrations by Gustave Doré, ple-
turing the weird and unearthly scenes of the legond,
with explanatory h-nur-lm-u.

Large quarto, cloth, gilt, $.5,

* A mwost beautiful produotion,'™

“ Published In very rioh stylo.

“is mecting with deserved sucooss.
Stationer. .

“Hueh books are educators in tho highest senso of the
term," (' Measo Inter: Ocean.

“One of the most sucoessful productions that have
done honor Lo the pencll of Gustave Dord. = Provldencs

ournat,

“Contains some of the most striking productions of
Doré ut 6 moderate cost.” —N, Y. Tribune,

“Wa are very glad they have been put within the

Brookiym Advance.
Publishers’ Weekly,
‘e SB00Kseler and

reach of the many.' —Hart/ord Courant. o
THE FINE ART PUBLISHING (0,
535 Pearl Street, Now York,

¥or salo by all Booksellers, or sent, postpald, on recolpt
of price, by the Publishers.

SASH DOVETAILING MACHINE.

Planers, Moulding Machines,
Mortisers and Borers Tenoning
Muchines, Blind Rabbeting Ma- |
chines; also, & large variety of
other wood working machines,
manufactured by

LEVI HOUSTON, Montgomery, Fa. '

| ohinory. Tools, Cuotlery,
Hardware, eto, without
over 10 yoars

TELEPHON E 2% Al
Clreulnes freo.  Horcodsn & Co,, Mallet Croek, Ohio, l

ITED TO INTRODUCE |
1t Book to business men. A rich
the next three

AGENTS WA
r"o\v nud povel Ac
rvost Lo competent prrties durln
Bonths, Al partionlars by return mall, Y .
1w, PAMPHILON, % Bond Bt,, New York City.

pr day ut home, Samples worth 84 free,
$5 tu $2u llrlh;ll')m b"r'u-wx & (l‘u , Portlund, Me

ropulr

'The BELMONTYLE OIL|

Prevents Rust, Tarnish.

Highest Testimoninls B .
tiree for $1.0), sent froe of exprossaye ond 1«
e BELMONTYLE o1 Ct

MOLE MANK

THE STEARNS MANUFACTURING CO.,

ERIE, PENNSY LVANIA, make a specialty of improved

; SAW MILL MACHINERY.

Designed In its construetion for mnluclnﬂ' lumber economically and
rapldly. Plans and estimates for M I1s Of any capacity
furnished on request,  Also bulld
ENGINES, BOILERS, AND MACHINERY IN GENERAL,

Porslm"s;Rnck & Drfé Brcaknr and F.mllml'(‘.’l! Crasher and Palverizer,

The simplest machine over devised for the pur(mu,
Partios who have used it o stantly for six yonrs testify that it will do double tho work
£ any other Oruaher, with aind the 1 ower, and ano-half the expense for Keeping in

The smalior sizes cur Fowe .
e PTOTITEN & CO, Plisburgh, Pa,

"RELIABLE"

Bogines a complete succoss
Prices still ¥ per cont. below
those of otber makers. Un
equaled for eMalency, sl il
ty, and durability.  Frices from
0 tor WAL to MO for
Ly Ul compinte, with Govs
arnor, Pump, and Healer

ele,, on Firearms, Ma-
HSaws ton, Bloves

Safos,

injury to the polis
amples 3 conts
i elreslng
e

ACTL YA
it street, New Yaork,

Address, for olronlar,
HEALD,

SISC0 & CO, 3
Buldwinsville, N, Y.

UNIVERSAL GRINDER.

Ihose Grindors consiat of & serios of dlaks with bevel.
wiges looked together on ahalt "lu»( royolye Los
pnch other o different mics Of spom Thay come.
strongth and durability No frictiont henee no
he Phoy will gringd all Kinda of Grain, also Quaris
| Hooks, Ores, typsum, Helmstang .‘-Im\'mf'- N
Nrlck Clay, Cork, Hubhoe, Done Ol Cake, Flax 8
Cottan Seed, and any nimbe of unll-.vlv‘- n unnl:.y
() oturdrs and Farmornm po il wre diss
'n;‘.;.' “:ol on reasonnble teng rond for Hiustented
l‘uult e with fermn, NEWERLL & CIEAPLN, fool of
! \4-111 ﬂm Hiroot, Now Yur

Laots, Enginoars, and_Builden |

- The attention of Arehl ” — .

——— I e Lhe grnt doaline in prices of wrought 2 Slxes of Divect, 84 Slees ol

CATARLUS oF No¥ BT e AGENTS o callod to the gtut PR CieAl, TIRON, nalleraeas Pluw boat’ Tudivect 1tas
rov. J, ¥, GAGE, Boston, Mass, | 14 19 bl

Wl that were o

‘tllﬂ-vn-
1

ERICSSON'S NEW MOTOR.
ERICSSON’S (T

o Gl TIE B,

sost which now exi
rinay, 1D INANY ChRsax

watness 1D ponssguence 0
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EUREKA STEAM HEATING £0,

ROCHESTER, N, ¥,
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1° LA
DWELLIN D COUNTRY SEATS ANER n'l-v-.“_ OT18 IIROA. & CO., No. M8 Broadway, New York,
JLINGS AND 0 . * NRAWING INSTRUWY ~, - o
"‘-.:':“' ehenpest, and most economical pumping "{'.l:“":.“ PHILOSOPITTCA i ’ll‘l LII EMICAL JOTIN 1.WILH 1.LEY X OO,
A nestle purposes., Any servant girl cun O (¥ ] 2 Hene | European Jopresentatives af American M o with
u.'""'" SRS on for rroww peoghadeons e I sra g T 0 ll"’ ) II;‘-‘:.S:;"H!'- Virst-olass Agentain the prineipal industn 1
DE WORKS "'.:" I;?“, '. .‘,":1:,, ,,.;.1:..,..»"1. 1L (.l': tursl centors and elties n D'mnl-j Londou i
AMATER IRO HE g B Part 4, Philosonhical and | B O, Baris 8 Pucs Vend me, Terma on opliestion,
Purt 0. Mpgio Lanternt 118 pF : 3 7R, W. & Co, purchase Purls goods on comuilssion ke |

O M, DELAMATER & 00, Proprictors,
No, 10 Cortlundt Street, New York, N« Yo' €0, 034

Chemios! 1: nuu.ll\'l‘-"l':lp
[ .

b JAVES W, Q1 N &

3 Phlladelphin, Pa, | shippern' discounts

Roots' New IroN BLOWER.

N POSTTIVE ;LAsr.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND,

{ 6 Cortiand! SL,
S. 5. TOWNSEND, Gen. AL, | 5 Dey Strest, ] NEW
WM. COOKE, Selling Agt., 6 Cortiand! Streel, I YORK
JAS, BEGGS & CO., Selling Agts., B Dey Street,

L@~ SEND FOR PRICED CATALOGUE

PROPOSALS FOR MAIL
LOCKS.

POST OFFICE DEPARTMENT,
Wasmingroys. D.C. October 2, 1550

SEALED PROPOSALS will be received at this De-
partment, until 12 o'clock, noan, on the 26th day
of Janunry, 1581, for furnishing & new kind of mall
Jocks and keys for the sole and exclosive use of the
United States through registered malls.

As the public exposure and searching examination
necessary to intelligent bidding on any prescribed model
of a lock and key would tend to impalr, if not eotirely
destroy, the further utility of such locks and keys for
the purposes of the mails, the Postmaster General pre-
scribes no model or sample for bidders, but relies for s
selection on the mechanical skill and ingenulty which &
falr competition among inventors, hereby lnvited, may
develop In samples submitted by them.

Specifcatioas of the conditions and requirements re-
lating to proposals, samples, contract, etc., as well as
forms of proposal, will be furmnished on application by
Jetter to the Second As ¢t Postmaster General

No proposal will be cons od unless it shall bave been
submitted In sccordance with such specification and
forms.,

The contracts which may be made will be in conformity

to the specifications and the scoepted proposal.  Bu
right is, howerer, reserved to reject any and sll of the
proposals,

JAS. N. TINER,
Acting Postmaster Genenl

SHEFARD'S CELEBRATED

$30 Serew Collinz Fool Lathe.
Foot and Power Lathes, Drill Presses,
Serolls, Clrcular and Band Saws, saw
\ttachments, Chucks, Mandrels

Drills, Dogs X

oatalogue of outfits {or amazenurs O¢
artisans
H. 1.

S

SHEPFARD & €O,
5% West Front Street,
Clucinuargi, Ohie.

=,

-
HUB MACHINFRY ~Ul’BTl'R.\'I:\'(;, HUB MORTIS-
ing, and Hub Boring Machines. Send for price list and
olrewlars. DAVID JENKINS, Sheboygan, Wis

For steep or fiat roofs.  Applled by ordinary workmen

At ope-third the cost of tin, culars and samples free.
Agents Wanted. T, NEW,3 John Street, New York,

PATENT
COLD ROLLED
SHAFTING.

The fact that this shafting has 35 pe
strength finer tinish, and is truer to ¢, than any
otherin renders it undoud’ edly the onomical,
Vo are i tho sole manufacturers of the Cr L RNA T D
COLLINS AT 00N 3 and furniah Palleys, Hangers,
ete.. of the most appts vod styies. Price list malled on
application to JONES & LAUGIHLINS,
Try Street, 20 and 54 Avenues, Plttaburg, "
190 =, Canusl Straet, Chicago, Ll
£ 3tocks of this shafting in store und for sale by
FULLER, DANA & FITZ, Boston, Mass
Geo. Place Muachinery Agency, 131 Chambers St N. Y

NModel Engines.

Complete sets of

CASTINGS

e -~ —_— for waking swmall
Model steam Engioes 1 1-2 in, bore, 3in stroke, price, M
Altto 2 ing bore, 4 1n, stroke, price, $10, sune style awout.
Goar Wheels and Parts of Models. All Kinds of Small
Tools and Materials, Catalogue Free. GOODNOW &
WIGHTMAN, 176 Washington Street, Hoston, Mass

" SEND FOR THE

BEST BAND SAW BLADE

1o the warket to LONDON, Bxnuy & Ourox, Phila, Pa,
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cent, greatet
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BRASS™ WOLCOTTVILLE CONN O\MRQ‘
C O PPE R MATERIALS FOR METALLIC AND
IN sHEETa MMuniTion a srec'ATY BLANKS

MAqH‘mlls—'fsT’T’OOLs.
Sond fur l.m"v:rllI\u\;:‘n\l‘:}:;l::l‘;:’i:'ull:;”mn"

Lathes, Planers, Drills, &o.
NEW HAVEN MANUEA LING Co.,
New aven, ‘70“.‘!

KATES AND NOVELTIES,

Sead for Catuiogus,

N, 139 Nassau St N, ¥,

PORTER MANUF'G CO,

The New
Econumiser,
1he onl A‘I‘\-
mllumi n-
wine with He.
turn Fiue

or In use,

———
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d for eirs
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|+ Jishiers Of this papor guamanteo (o adver.
Mn"l 't:lnr\‘h-lrl‘;on of Bot Joss than SO0 copies overy
mllr oo

~ THE WONDERFUL
ST NICHOLAS."
GHRISTHAS "5T. |
A special Hohdny number, designed for
boys and girls everywhere, whether reg-
ular readers of the magazine or noti—
the best, and, by reason of its immense
edition, 105,000, the cheapest Christmas

book publithed. Price 30 cents,
A brilliant Holiday cover ; superb pictures
by the best American artists ; a capital acting

operetta tor children, ** Tug Laxp oF Nop,”
with words and music; a splendid story by

Scientific American,

[Drcemeer 18, 1880.

THE TANITE CO.,

Monrooe (

,EMERY WHEELS and GRINDING MACHINES.

. »,
Stroudsburg, ounty, Pa.

Orders may be directed to us st any of the following nddrosses, st ench of
which wo earry A stock

snn Franciseo, 2and | Californis St

Yoy Stroet "
:;:: 3 ”l‘: lnlnll l‘»l I::Iu st Philnde lll'll ! \' rih Sixth Street
st A « 30 North Thir st lhnlul' ] "Num-- -
st | ' 811 10 &1 North Second St ) e e ows B¢

Ulne 1. 212 W est Becond St
Loouiny e, £ West Jialn 5t
Iu-"nnupulln. Corner Muryland and
Dolnwary Nis
New Orleans, ¥ Union 8t

n Vinduot, K. ¢
« Bugs, 2 The

1 L
Mydney, No M W, 1P st

Temple,

‘¢ : ) 1517 4 4/
fore ovdering engraving of any PRIRQ, 5t nd to
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establisiiment @ d, and, the obes:

(Z:'.‘;l‘.f‘r
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JSacil dest quakity, quickly
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and cheaply

Washington Gladden, “ A Curist™MAs DiN-
NER WITH THE MAN 18 THE Moox™ the
illustrations of which rival Dore's; ' KiING
ARTHUR Axp Mis Kxiwgurs,” by Sidney
Lanier; one of Frank R. Stockton’s inim-
itable Famy Sryories; the ‘' TREASURE
Box or LitemaTure.” etc, etc.;—in all,|
thirty-three departments and © niributions,

A Grand Holiday Gift-Book of 100 Pages,

ser, illustrated with
ures. for nn'_v 3.)‘
tmas (December)

printed on tinted p
scores of charming 7§
cents Ask for the :
StT. Nicnoras. Four editions of last years
i- oliday number were demanded. For sale
cverywhere. Subscription price, $3.00 per
year. f
ScrieNER & Co., 743 Broadway, N. Y.

$100 PRESENT!I
For a Machine that will
Saw as Fast and Easy
as this one.

L N

This is the Ktng of Saw Machines, It
saws off a 2 foot log in 2 minutes.
20,000 in use. The cheapest machine
made, and folly warranted. Circular freer
Dnited States Mlnuruclurlnq Co., Chlcago, IlL

AEW YORK BELTING AND PACKING

| LOOK FOR OUR STAMP 1

on the goods whenever you buy

£\ BELTING, HOSE, or PACKING. (5

37 & 3S PARK Vll()“ NEW \om\.

WATCHMANS IM-
proved Time Detector,
with Safety Lock At-
tachment, Patented 1555-
6-7. Bewure of Infringe-
ments. ‘This Instrument
is -upp jed with 12 keys
for 12 different stations.
Invalnable for all con
cerns  employing night |
watchmen. Send for cir-
cularsto E.LIMHAUSER,
P.O,Box 255, 212 Broadway, New York.

Mill Stones and Corn Mills.

Ve make liurr Millstones, Portable Mills, Smut Ma-
i . Mifi Picks, Water Wheels, Pulleys, and
1 dapted lo Flour Mills. Send for

: J. T. NOYE & SONS, Buffalo, N. Y.

'.'."_: “.T:’:"f

PULSOMETER

Is more economical in points
of original cost, expense for
repairs and running expens
ses, than any other Steam
Pamp in the World,
Simpleand compact, withnomachin-
ery whatever to oil, (—rcxuut(.<r1 T,
it stands at the hoad of all means
of elovating water or oth'r
liquids by steam. J¢ necls P
uanu![:d labor to look e f2. 7 8.
Bend for book giving full G
description, roduced prices
and many letters of com-
mend ition from lcndmg
manufscturers and others
throughont the country who are |
uaing themn
Prusoxryen Sreax Poxe Co.,
Bt Owners of Fal s Patente ba e U, B,
131,518 to 131,543, both lnciasive, and the
NEW PULSOMETER,
Office, No. £3 John Bt,,
1‘ f) ]lux No, 1523, Now York Cit

P. 0. Box W 142 Groenwich S, New \mk.
Guamniend 1o bu-llu whoat ePeiont und economical of ail

umuul 1oe and Cold Alr Maolines
LIQUID PAINTS, ROOFINC,

pam Pioe & Boiler Cour nge Steam Pac hm“

1l Buu’ Snvnn n re ol
rou h.-.v- n'n. |.’...’ _.(,:'“' ngs, &c.

H. W JOMND MFGC CO h/ II)MIU!( KT

0 B S e e
The Ge GPnrge Place Machinary Agency

\lur nery o \my Doscrlpilon,
Chambers and 108 Tloudo Btroots,

ow York,

Cco.
New- York.

NGRAVING
60 Park Place

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

For
Pvrometers. Ovens, 1ot Blaat Fipes,
D wrheated Steam, Ol ~tills, oto.
sy H:‘l;\ \{ rll‘i1l ‘I\l EY, Sole M unnrmluror.
149 Broadway, N.

WM., A. HARRIS,
PROVIDENCE, R, L. (PARK STREET),
~lx minutes walk West from station

ginnl and Only builder of the

H \Iml\-( ORLISS ENGINE

w Harris' Patented Improvomruln
e "n’;m: 10 to 1,000 H, P. .

{ Do Your G

showing heat of

T™THE

New York lce Machine Company,

21 Courtland 8t., New York, Rooms 64, 55,

LOW PRESSURE BINARY ABSORPTION SYSTEM

Mochines Making

ICE AND COLD AIR,

Low Pressure when running No pressure at rest
chines guamnteed by ( 1. Delamater & Co.

ew Stylographie Pen (Just patented), having the
.1.3'.{3': nh-nyhnnunnmn *;ulnl :wﬂlun " llm vory intest
improvement THES Y ltA IPHIC PEN (‘U + Room
(A, 168 Brondway, \'cw \nrk ¥ond for ciroular,

KNABE

PIAN OFORTES.

Unequnled in

H,
WORKMANSHIP, &
DURABILITY,

(112 Fifth Avenue. New York.
(24 & 26 W. Baltimore St Baltimore.

NON-CONDUCTOR COY l‘l(l\(ns
FOR STEAM ROILERS AND PIPES,
THE RAYMOND WF'G OO,

Qu‘z West 524 St 108 L lbcny ‘l.. New I.rk.

POWER SHEARS,
‘5‘[‘“ ES & PARKER IIU 8s Cu,, .\Uddlﬂarn (‘onn

W Priing §3 ez
Arud, busuis,
<o (wli-taker $4 ) Lasper vaes foe Larger work, For

‘M of yuang. Gr o8l oney rsver. A payiog lr.uun
wnywhers for a1l ar spare tiine, Sesd tws stampefors
ratalores of all time Proses, Tope, Cards, Pager. ke,

uh!ndmn“hl\hto..mm l-tn.

The Ashestos Packing Co.,

Miners and Mannfacturers of Ashesios,
| BOSTON MASS,,
OFFER FOR SALE:
I’ATI..\'I'ED ASBESTOS ROPE PACKING,

WAREROOMS

W, B. FRANKLIN,Y. Pres't, J. M. ALLEN, Pres't,
J. B. PIERCE, Sec'y,
COLUMBIA BICYCLE.

The Bloyole has proved itself to be a
rormanent, practicnl road vehicle, and !

_“rxi" Assorted Nock,

owis St., New York.

i LOOSE ~
“ “ JOURNAL *
“ a WICK
“ “"

MILL BOARD,

“" - SHEATHING PAPER,
“ 7 FLOORING FELT.
- “"

CLOTH,

he number in {ly use is rapid!y in- -
coronsing. Profossional and usiness
men, seekers atter health or pleasure,
all jnln in bearing witness to its merits,
Send 3 cent stamp for entalogue with
price list and full information,
E POPE M'IF'(: CO.,
89 Summaer Street, Boston,

" AGENTS

(;.-\N MAKE 5™ $5|°°0|°0
™ oM ANUEACTURERS’ CABINET.

By emploving Agents for %0 Manufacturers.

By munufacturing rapid selling articles. !

By getting, through means of the Cabinet, the best
agencies in the world. !

Address J.B. C!L\P\I AN,
2 WEST ST., MADISON, ISD.

TELEPHONE i s

. E. JONES & BRO., CINCINNA l 0.

‘Steam Fitters'& Plumbers’ Supplies. |

STURTEVANTS' FAN BLOWERS,
ALBERT BRIDGES, 46 Cortlandt Street, New York.

THE BAKER BLOWER.
Centennial Judges Report.

eofficient in action. With the special ad-
B vantages that they can be connected

i out the use of gearing or belting."
SEND FOR CATALOGUE.
WILBRAHAM BROS.
No. 2518 Frunkford Avenuo,
llllL\l*llllll.\ I'A.

l( ROSC 0]'!-'- (ll'l-'ll/\ (-l. ASSES, SPY

Glasses, Spootacles.
ters. Compassos, R, & J

“ Good Design and Material, Very |

ik for motion directly with engine with-

l'hnrmmn ters, Barome-

ECIK
Manufacturing nmlcinm I hllndv!phln Pa.
Send fur ILLUSTHATED PRICKD CATATOGUE.

Scienfific American
FOR 18S81.

The Most Popular Scientific Paper In the World.

YOLUME XLIV. NEW SERIES.

Only $3.20 o Year, including postage. Weekly.
32 Numbers o Year.

This widely circulated and splendidiy Hlustruted
paper is published weekly. Every number contalns slx-
teen pagos of useful Information, and a large number of
original engravings of now Inventions and discoverncs.

UEWATION Pitp g 4 - PUNPING: e L A MEL The Oldest YANKER NO' B ‘
menmmym ‘musmmw eSS, ¢ Oldest YANKEE NOTION HOUSE lIn the Werld,

|FHOWARD BROTHERS & READ,

Successors to Ho\\ um 8 \\uru & Co.,

THE HOW lllli \H\l l \(Tl RING €O,

MANUFACTURE AND INTRODUCE

PATENTED - NOVELTIES.

THE ONLY

. % Real Packet Scale

IN THE MARKET.
MADE OF METAL,
Henvily Nickel Plated,
COMPACT,

STRONC,
DURABLE,

Can bo carried in the Vost
Pocket,

BOILER COVERINGS.

Plastic Cement and Hair Felt, with or without the

Patent ““AIR SPACE "’’’ Method.
ANBESTOS MATERTALS.

Made from pure Italian Ashestos. in fiber. mill board, and
round packing. THECHALMERS-SPENCE CO.,
(“Jubn Street, und Foot of E. 5th Street, New York.

Perreclly Smooth  Thoroughly Seasoned |

. CUT THIN LUMBER!!

Manufactured by our Patent Hoard i'uulng Muchines
and Seasoning Pres

! Pronounced the only Perfect Cut Lumber !!

MAHOCANY,

Rosewood, Satinwood, Walnut, Ash, Red Cedar, Chorry,
Oak, Popiar, Maple, Holly, French Walnut, etc., ete,, in
Logs, Planks, Boards. and Veneers

Send for catalogue and pilce lsts,

GEO. W, READ & CO.
)-.‘,1..'_‘n]-w|- St., foot 5th and 6th Bts,,

SNOW S BEST ! Welghs up to 8 s, \
~ Water Wheel | |§ | PRICE25CENTS.
7 \\ Govern Or ‘ ) . Sample h"""ll‘(;:!'!".lu recelpt

'v MANUFACTURED n\ A lveral discount to the

\f" l/a "E 7 COMOES TRON FOUNDEY SR
AND MACHINE CO. —
2 COVMOES, = =« N \'.l & No.
\ulul- profit per week. Wil prove
BBI|~r1 wfelt 3500.00, Outoit and Sam-
les worth $6.00 Addr

. .
E.G. ~IDEOUT & CO., 10 Barclay Stroot, New \'.,-L

Each one warranted abso-

N
New York.
lately nocurate.

" Post umn " wolghs

" welghs to

Howard Manufacturbeg Co., Box 2205, New York.

Steel Castmgs

I u,... '< 1«

YOGANDIDR' ‘Il\! UNIVERS
) TRIC MILLS

Cruoiblos, Fire Clay, Gunnos, Ol lulu- ll.ul ‘orn,

|r. wolght, truo to pattern, of unequaled  Corn and Cob, T'obuoco, nnll Bugnr, 8Sa
...4 wo0nd durability, 15,000 Crank Shiafts  Hploos, Coffon, Cooommit, K Iu\nm-li, \-.hln-lvfl‘tlu";;?u
"ll'lll‘ ’l”‘ -lvll’.nlll:n\ \\ hoesls .’: (m‘ slon l now numlm prove 0., wnd whatover connot b groun )y othor mlil-.
wrlo avor © ¢ )
l‘“‘ sulHF A0 PO 118t \ teol Cantings end for ‘\‘I”1|n\l'.‘|\ I ‘lnl’l‘:;“ &:l,){ll!'ln Inks, I mlu 'llm\ldnu, oto,

CHESTENR BTEEL CA § ) [ I 5 '] "
EL BTINGS CO,, 40T Library Bt., Phills, Pa. L DU, corner of White and Elm Ste,, Now York,

\L ECOEN.

For grinding Bones, Oves, Sand, O1d

soonmsor 1o JAMES BOGAR-

roprosenting Engineering Works, Steam Machinery.
New Inventions, Novelties in Mechanies, Manufuctures,
Chemistry, Electriolity, Telegrgphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, cte.

All Classes of Rewnders find o Tre SCIEsTING
AMERICAN o popular resume of the best sclentifio ine
formation of the day ; and {tis the aim of the publishery
to present it in an attmctive form, avolding as much 35
possible abstruso terms. To every intelligent mind,
this journal affords o constant supply of Instructive
reading. [tis promotive of knowledge and progress in
every community where it circulates.

Torms of Subscription.—One copy of THE Sc1Ex-
TIF1o AMKRICAN will be sent for one year-52 numbers—
postage propaid, to any subscriber in the United States
| or Canada, on receipt of three dolinrs nnd twenty
| eonts by tho publishers; six months, §1.60; threa
| months, §1.00,

Clubs.—One extra copy of THESCIENTIFIO AMENRT-
oA N will be supplied gratis for every clud of fve subscriles
nt §5.29 cach; additional copies at same proportionate
rte.

|  One copy of THE SCIENTIFIC AMERICAN and one cony

| of THE SCIENTIFIC AMERICAN SUPPLEMENT will bo sont
for one your, postage propaid, to any subseriber in the
United States or Canada, on recelpt of seven dollars by
the publishers.

The safest way to remit is by Postal Oeder, Deaft, or
Express. Money carefully placed inside of envolopes,
i sccurely sealed, and correctly addressed, seldom goes
| sstray, but Isat the sender's risk. Address all lotters
and wake all orders, drafts; ote., payable to
|

MUNN & CO.,
37 Park Row, New York.

To Foreign Subscribors.—~Under the facilities of
tho Pastal Unlon, the SCIENTIFIC AMEMICAN Is now sent
by post direct from New York,with rogularity Lo subscrib-
|ere In Groat Britain, India, Australia, and all other
British colonles: to Franoe, Austrin, Bolgium, Germany
| Russia,and all othor Kuropean States: Japan, Brazi
| Mexico, and all States of Contral and South Awmerica.
Terms, when sent to foreign countries, Canada excepted,
#, gold, for BCIENTIFIC AMERICAN, 1 yoar; $0, gold, for
both SOIENTIFIC AMEWICAN and SUprLEMENT for 1
year. Thisinoludes postago, whioch we pay. Romit by

postal order or draft to order of Munn & Co., 31 Park
' llow. Now York,

HE “ Solentific Amorte an " b\ orinted wath CHAS.
Be ENEU JOHNSON & CO.'S INK, 'Ll‘lumhnndboln'
ard Sts,, Phlladelphis, and 50 Guld St. New York.

!
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