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THE EXCELSIOR UN "he stration show
BN Neppons. in ummm!"hxol:?nx?::ﬁ: s l“;”f- Nustration shows both hll.i-\ at o common lovel, The entirely closed If the sidehead is not needed ; the machine
0 . ) s, Ker one rests |»utl|) on the main support and on the side ' will then operate ns know 1o 1 » P
oven in the busy season, many oxpensive and valuable tools | bracket, The smaller table in carried forwards to the projeet-  head id , ;: n The side v ity g
are allowed to stand idle because the peculinr kind of work, | ing sidehead sufficiently to permit the free workin 'l n{J the «-.r .-‘.I ot ‘. ': R g th“ sty oy
::;W;l:‘lh ll:;'y mn‘y bo exclusively adapted, is not for the time | same.  The table may be brought forward, and lh:\uprnn:}; m..; 'kl:“;i';“l:lhtr.::‘l;l:;;:.g;;;lynu:i‘i]:‘r‘) ":;?)':'l‘l’;::i‘;:“’rl""
u . 1010 1% g 7 » op . 4 On given. yn-
no doubt that large lr(;-;mhl of the
shops  wconomize sidebead, driven
work by :l\'in"(, for by -:n-ny fril':llon
every chan of gearing, enables
oper{tlou. u‘:':x\:hl the operator to
tool, but the value start or wtop the
of such apparntus sidehend at will,
is cortalnly on. while the material
banced if its con- is moved forwand
struction  bo  such by the feed roll-
that it can be do- ers, and operated
votl«l ) 'ot!)wr ope- :lrl:lmr::{u':u; v:n;-
mations  wheneve ot head,
the same r:ml;' ‘l‘n: This gives an im-
desirable. portant sdyantage
Such & machine it.l ‘pluning mate-
I8 that represented :r“]“' on the sides
in the annexed il dll ¥, in the mid
lustrations, the dis- €, OFr on one or
tinguishing name
of which forms the
above heading, Its
operation  is  not
new, and therefore
not experimental ;
but the combinn-
tion of several ope.
mtions, and the
form, shape, and
adjustability of the
different parts to
make them auswer
oneand all the pur-

both ends, substi-
tating, in many
cases, machine
work for [labor
hitherto  accom
plished only by
hand.

The feed rollers
are of a peculiar
construction; they
remain pv-r{n'c't]:v
parallel at any
hight, or rise rnu;x
the table, are
strongly and sim

poses, are decidedly e ;
novel and useful. It l’ir;‘hﬂb"ﬂh'd and
is built by the well . and me

S0 arranged that

known firm of Ben- th
they press on the

whole width of
the material with
even pressure
Th" {q‘v\l ‘hA I"..’.
on  which the
teethed wheels

are held ll_\' annt,

Co., manufacturers
of woodworking
machinery, of Ham-
ilton, Ohio,

The sticker or
molding operation
is not intended for
such heavy work as
the large sized Uni.
versal Wood Work-
er, made by the
same manufactur-
ers and illustrated
gome time ago in
this paper. The
present  machine
has one sidehead
Onl)', but "51 never- hand lever on the
ﬂw:}':ss.‘:"i"?; U‘f’;"l{- end of the ma.
as the W () T ine is " )
N i s pioco. chine is used for
without joined or
framed parts.

Fig. 1 shows the
spparatus arranged
for a molding ma-
chine. The table or
platén consists of a
large main support
on which a side
bracket is raised
and lowered inde-
pendently of  any
other adjustment of
parts; also of two
tables independent-
Iy adjustuble in n
horizontal plane, all
of which can Lo geously used, at
raised and lowered ¢ : : i v ‘ any altitude of the
at either end of the - : v a0 i vl | N k ;' tables, for a larnge
n;.chbm,ll‘:y lllcn,m ! . — 3 i varioty of work,
of a crunk wrench, The back top of
which engages twr; the machine, lvhul-
SOreWS  conneotid ble in the @ .
by correspondiog ving, sor\-o:ng

goaring. THE EXCELSIOB WO00D WORKER AS A SHAPING AND BORING MACHINE. this position of

rest on strong
sleeve sockets
with long bear
ings, in which
they can be slid
back if not need-
ed. The feed ar-
rangement is held
down by adjust-
ing levers and
weights, The

starting or stop-
ping the feed.

The welighted
chip bonnet is ad.
justable to permit
the use of long or
short projecting
molding cutters,
The usual springs
and spring hold-
ers, which are ad-
justable for their
PUrPOSe, BECA pa -
ny the outlit
They can be let
down on the sides
of the tables, and
wmay bo advanta.
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rost for short or long material
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chine, to which it can be changed quickly, and while the cen-

before or after it in planed.

tral cutter hoad is ranning.

The feed roller shafts are returned in their sloeves; the
Iarge tablo is slid back and the small one brought forward

The main sup-
port is raisod so that the front top, back of the entter head,

oloso to the cutting line of the cutter hoad,
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patent, to his ex cutors, administrators, or !
unexplred partof the term of the ariginal ()0
rendor of which shall take offeet upon of
amended patent ; and the Commissloner may.la his diserotion
cause several patents to be issued for distiner and
parts of the thing patented, upon demand of the
and upon payment of the required fee fora reissue for ench
of nuch relasied letters patent, And the specification and
clnim in overy such cage shall besubject to revision and re.

strietion in the sams manner as originnl applications are,

And the patent so relasued togothor with the corrected specl-

is on = level with the cutting line, The machine Is then in 0. D, MUNK. A. E. BRACIL ﬁc|al|lo;|. ;-llmlllhnvo the offect I':Id 0[;:"!"(;;! |lu lnw.lc:n the

position for planing material out of wind squaring, bevel- —— = | trial of all actions for causes thereafter arising, as though

' ' the same had been originally filed in . 2ch eorrected form

i » chamfering, or tapering. The small front top SRR P but 5o new matter shall befntroduced i the applieation, nor,

may be mised or Jowered for any desired thickness of cut. | Onecopy, one year, postage teloded. ........o,o.vies sinseaceseer 83 90 | in case of & machine patent, shall the model or drawings be
A fonce or guide, which in adjustable to any desired anglo, [ 08 €0y, atx months, postage Incladed..,.....c.ocoviurens serseesssisns 1 60 | amonded, oxeept each by the other.”
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Bibafls, tho adjusting af the tables to a common Tevel with tho  Tea sosies, oue yeer, eseh #1% Dostoms lncinded...vvveveevsvivsed 0 70 | hall cause to be published in the Patent Office Official Gazette

cntting line of the cutter hoad, snd the mising or lowering, part-
ing or closing, of the front tables, all the different manipula-
tions can be made, such as planing out of wind, boveling,
cornering, tapering, mitering, rabbeting, jointing, panol rais-
ing on both sides at one operation, hand matehing, rolling
Joints, gaining, plowing, eiroular, olliptical, and nerpentine
molding, rip and crosscut sawing, eto., doing all the work of
the Universal Wood Worker. The tables can both be raised
ot lowered togother, preserving the same position relative to
each other; so that the depth of the cut can bo changed at »
moment by a turn of & crank wrench. For using a rip saw
of larger dimension than the distance between the tables,

the game are simply lowerad bolow the saw and kept apart at

the middle, so that part of the teeth come below the line of

the tables.

A patent gaining frame, quickly adjusted for any anglo of
guin regunired, nocompanies every machine. The back top is

the subsoriber thon recelves the paper free of charge,
Norx, =Porsons subsoribing will pleass to give their full names, and Post

wish thelr subseriptions to commaenos, othorwise they will be entered from
Junnary 1et, 157, 1o case of changing realdence state former addrons, as
woll as glve the now one, No ehanges can be msde unloss the former addross
In glven.
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Contonts,
(Ilustrated srtioles are marked with an asterisk.)
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provided with holes to fasten the pattern on for cutting elr- [ Antx ko can ... i - 1Moo and thy tides,the ¢
cular and elliptical moldings. e stegs, friction on ¢ X i :gﬂi'{l’rm .m'.‘i..ge“uiii] i5). 107
In the third engraving, the main support, with the front | ks Teeareaties o %icwn“:b'(laﬁlu( ). e 1oz
tables, is shown raised to the hight of the adjustable back | jissipbide ot earbon ().......... K Ealent decluony, recent.........- 1S
top, thereby forming one large table; the sidehead is also | joliers, serng (5,39 o Tl Tatenta; it of CRbAAD - crro ... 108
raised to a hight which Lrings the smaller leather-covered | Brass tubes, scid-proot @)......... KGEatents: officlal TRCOE. ..., 1]
pulley in line with the larger step of the cono pulley on | Britannia metai (1)................. 108 Plston and crank movementa®.... 101
s ~ fullding materials, tests for « N {num, fosing point of (5)...,.. 106
the upright countorshaft of the side head. This increases | Business and . 108 Ppeumatic tubes, stoppages fn,... 104
: Calclum light Practical mechanism—No 13, 101
the speed of the sidehead mandrel 1o 5,000 revolutions. Camers Propellers compared (). . ;.- 1%
The speed is now altered for the purpose of running m&mmm an Prospects for 153, ..os.- Loy
smaller catters as they are used on friezing and shaping ma- | GhmeeTn MriRE Ty RN (R «
chines, but the motion may be changed now in either direc- | giiorte of porath (15, 108 Saws, vilracion of (19)...

tion by the foot lover, The side mandrel may be setat a

i i Coal harvest, thean
pcfrpcndlcn]nr or angular position, and‘niscd or lowend' at Piven ¥ g e g  olarr
will while running; cutter heads or knives of different sizes | Coke, hurning (%, «+++ 107|Steam and water power
s = Jurrent, s and Steam, wiredrnawn (2)....
and shapes can be used and will operate in the Same MANDET | DIPMETIN. .00y ceirewnerrons irssses Stoel, oll for hurdening (6
gines, oto., dimensions of (27). 106|5tills, cast ron (14).......

and for the same purpose as those of the best special friezing
or shaping machine. The goide plate or fence, which is so
very usefnl when the machine is operated as a hand planer

Conl ashes, hard (3).......
Conl fires in dwellin, (lsze..
racite.

.............. Sulfoldes,animal...........
...... 107 Teoth, causcn of decay of
R phy, chea)

Telun

x = yin . . g
or Universal Wood Worker, can be used now for many jobs, | Gide. bic .uu,“m diis: e see g
us wellasthe groove in which the gaining frame slides, The 8:;" VAT, (MPrOved®. ... .vevseesns {g ¥, remon 23 3
gaining frame itself is convenient for many purposes. 1 : from 106

104 Vinegar
The illustrations show only one side of the machine with kam‘ #8 sbove w:'muno»hn“ g la' gw.:ar; " London lu m %
the stickerhead ‘or platen in three different positions, but the | ink, prnting. diesolvipe (.. .. 107|Weleht of & resolving Vody (8. . }g
opposite side of the machine is also arranged for useful | jio0 RIFink pie (.. SR+ e — S s
work. Lew Li.s 307 Wrench and bolt cutter®. . "
Lounge, new cun? weee A Zine, puritying (10)...oeeaies Teens
The center mandrel passes throngh the machine and has on | Mathematioal fact, a.......oounen L

the projecting end a tapered hole suitable for machine auger
bits or chuck shanks. A boring and routing table adjustable
in perpendicular, horizontal, angular,and rotary position, con-
stitutes the outfit on thisside of the machine. Boring or rout-
ing may be done while the machine is operated on the front side
#0 that two persons can use the operative power at the same
time. The boring table is of a new and novel design. We
are informed that the machine is sold with and without the
boring arrangement, and is 50 arranged that the boring table
can be puton st any time afterwards by simply festening
u few boits,

The right to manufacture the device (the last patent
on which was taken through the Scientific American Pat-
ent Azency, April 7, 1874) within the United States is for
sale, For further particalars, address the manufacturers as
above.

Comparative Tests of Building Materials,

The superiority of American steels and irons to similar
grades of metals of foreign production has been often as.
serted ; and it is now proposed to definitely settle the point,
which is of the utmost importance in engineering, mechan.
ies, and agriculture, by a government commission. The
suggestion comes from the American Society of Civil Engl.
neérs, who deputed a committee to waiton the House Com-
mittee on Approprintions,on Junuary 24, to urge the pausage
of a bill, now before the House, which provides that the
President shall appoint a commission, consisting of a repre-
sentative each from the Engineer, Ordnance, and Navy Corps,
the Coast Survey, and four civil engineers, to serve without
pay, to institute and carry out such u system of tests upon
American building materialy, particularly iron and steel, as

would result in the adoption of 8 standard of strength to

govern future constructions,

Similar experiments have been made in Enrope, and data,
for the guidance of architects and for the use of local boards
1o framing building regulations, have been obtained. Hith.
erto our poientific men and artificers have hod 1o ose these
results; but we hope that improved practice, comprehending | patentee hns failod to elnim what he hnd a right to claim, ns

the well known facts us to the excellence of American
metals, will result from the appointment of tho proposed
commission,

Rock or swamp mapls is & better step for a turbine than
either lignum oite or elm, Caut iron s uscless,

PATENT LAW AMENDMENTS,

We understand that the Patent Committee of the House
of Representatives have concluded to report the following
bill :

To amend the act entitled * An act to revise, consolidate, and
amend the statutes relating to patents and copyrights,” ap-
proved July eighth, eightoon hundred and seventy.

Be it enacted by the Senate and House of Representatives
of the "nited States of America in Congress assembled,
That sections twenty-three, twenty-five, thirty-three, fifty-
three, and sixty-four of the net entitled “ An act to revise,
consolidnte, and amend the statutes relating to patents and
copyrights,” approved July eighth, eighteen hundred and
aeventy, be, and the same are hereby, amended to read as
follows :
“Sec. 23. That every patent shall date as of a day not Iater
than six months from the time at which it was passed and
allowed, and notice thereof was sent to the applicant, or bis
a{(en'.; and if the final fee shall not be paid sutficiently within
that period to admit of the patent being prepared for issue,
the patent shall be withhohr.’.'
“ 8ec.25. No person shall be debarred from receiving a
patent for his invention or discovery, nor shall any patent is-
sued subsequent to March second, eighteen hundred and six-
ty-one, be declared invalid by reason of its having been first
{:nlentcd in a foreign country; provided the same shall not
ave been introduced into public use in the United States for
more than two years prior to the application,”
“8r0, 83, That patents may be granted and issued or re-
issued 1o the assignee of the inventor or discoverer, the ns
signment thereof being first entered of record inthe Patent
tfice; butin such case tho applieation for the patent shall
be made and the specification sworn to by the inventor or dis-
coverer, but an assignee of the entireinterest in o patent may
make application for reissue without the aid or consent of
the inventor or discoverer,”
“8ee. 53, That whenever the owner of a patent shall make
oath that his patent is lnoperative or invalid (a) by reason of
a defective or insufficient specification, or by resson of the
patentee claiming a8 his own invention or discovery more
than he has & right to claim as new, or by reason of two or
more parties having made application as joint inventors
when, in fact, they were not, or in caso of u patent issued to
n #ingle party when the invention was 1]ulut, or in caso the

=

shown by his original (b) drawing or model, if the error has
arisen by inadvertence, aceldent or mistuke, and without any
fraudulent or deceptive intention the Commissioner shall, on
the surrender of such patent, and the payment of the duty
required by law, cause a now patent for the same invention,
n:& in accordance with the corrected specifications, to be
issued to the patentee, or, in the cane of his death, or assign.

T Iy the now law, postage (s payable In advance by the publishers, and

Omeo and Biato addross, plainly writton, and also state at which tme they

und in such other papers rnhllahed in the section of the
country most interested adversely to the extension of the
patent ns he may deom propor, for at loast sixty days prior to
the day set for hearing the case,n notice of such applion
tion, and of the time and place whenand whoere the same
will bo conslderod, that nny rormn muy appear and show
case why the extension whould not be granted.’

The above bill, about to be reported by the committee on
putonts in the House of Representatives, contains several fm-
portant lmprovements In the present statute, but falls for
short of cerrecting many of the imperfections of the latter,
Some of these will now receive n passing notice

The 25th section of the act of 1870 needs further amend
ments than those proposed in this nmendatory act. He who
holds both a foreign and a home patent is now obliged, if
the foreign patent was granted prior to the House patent, to
keep up the former in order to preserve the latter.

Thore would be less objection to this if the home patent
ware to expire only with the natural life of the foreign pat.
ent. But Inecase of a French patent,a hundred franes must
be paid every yearin order to keep it in existence. A fail.
ure to make this payment—no matter for what reason, or
whether intentional or not—causes a forfeiture of the French
patent, and the American patent expires with it, as the law
now stands. Another objection to the section in its present
form is that the foreign patontee may allow it to run for ten
years or more,unased and unknown in the United States ; and
when some manufacturer erects expensive works here and
commences to manufacture the same thing, the foreign pat-
entee may obtain an American patent within two years there-
after and entirely close up this home manufactory, unless

1 | the proprietor of the latter will pay such an exorbitant roy-

alty as may be demanded of him.

The law should require the holder of a forelgn patent to
take out a patent or to put the thing patented in use here
within say one year after it was patented abroad,or the same
shculd become public property in this country. :
In section 53, at (a), after the word ** invalid,” the words
‘“in whole orin part ” should be inserted. The law is now
generally so interpreted ; but this is sometimes controverted
and it is contended that the patent in its original shape must
be wholly worthless, in order to justify s reissue: and such
scems to be the natural import of the langusge of the
statute. It should be the policy of the law to give an inventor
the full benefit of hisinvention, and the Office usually strains
& point in orderto produce that effect ; but the matter shonld
not be leftat loose ends in this respect,

Again,at (b),after the word ** original,” the word “* specifi-
cation ” should be inserted. The original specification is
quite ag reliable as are the drawings or the model in indicat-
ing the true invention, and often much more so. But asthe
section now reads, both here and in lines 62 and 63 of the bill,
the specification is entirely ignored in this connection. The
same word ‘‘specification” shounld also be inserted before
the word ‘‘model " inline 62 above referred to.

“There is also some correction needed in or about line 46 of
the bill, in this same section. After providing for the cases
in which a reissue may be allowed, the bill goes on to state
that ** the Commissioner shall, on the surrender of such pa-
tent, and the payment of the duty required by law, cause &
new patent for the same invention, and in accordance with
the corrected specification, to be issued to the patentee, or, in
case of his death or assignment of the whole or any undi-
vided part of the original patent, to his executors, adminis.
trators, or assigns, for the unexpired part of the term of
the original patent.” Now suppose the patentee to have as-
signed, say the one twentieth of the original patent to John
Dos, is it intended to give the said Doe the sole right to ob-
tain o reissue? But such is the provision of the bill as it
now stands,

If the words ““or any undivided part' were erased, the
true intent would be more nearly expressed. But if,after the
word ** patent ™ at (d), the words *“ the surrenderof which”
were erased, and the words ‘“ if an undivided interest in the
original patent ghall have boen assigned, all the assignees
must joln in the application for n reissne. And in all
cases the surrender of the patent " were substituted, the
change wounld be still much botter.

But there sare some amendments not noticed in the bill
which are quito ns much needed as any of those which it con-
tains,  Some of the most important of these will be briefly
adverted to.

As the lnw now stands,an assignee has ninety days within
which to record his assignment.  This holds the door open
for fraud. An innocent purchaser may have had his assign-
ment on record for 80 days before any other assignment is re-
corded or suspected to exist, and still he may find it worth-
less, The registry laws of some of tho States in relation to
the sale of real estate have had this same provision. Bat ex-
perience has fully demonstrated the superiority of the rale

ment of the whole oraoy undivided part (c)of the origina

that tho first deed on recor shall hold the property. It
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may work hardship in some cases, but it incites to vigilance,
and is, on the whole, vastly preferable. The same would
do:l:ﬂm be the case in relation to the assignment of pat-
o -

But licenses are by the present law not required to be re-
corded at all.  After the most thorough care and vigilance,
the purchaser of a patent may find that scores of licences to
moke, use, and soll the thing patented in every portion
of the United States have left the property, for which he has
paid his money, comparatively worthless, This ought not
to bo s0. A license should be recorded just the same uas an
nssignment or a doed.

But there is another ovil, which, although less in magui-
tude, is just as palpable and should not be overlooked. The
48th seotion of the act of 1870 summarily abolishes the appeal
from the Commissioner to the courts in interference cases,
There is reason to believe that this was the result of accident
or mistake, Interference cases above all others should be sub-
Jeet to such appeals. The inquiries involved are just as in-
tricato, and the questions of law and fact call into requisition
08 high an order of legal acumen,us those which tax to their
utmost eapacity the most experienced and - clearsighted minds
that are to be found on the bench of any court in the repub-
lie. Aud yot,by the law as it now stands,these questions are
to bo decided, withoutany right of appeal by a Commissioner
who 1s wholly inexperienced in such matters, who has never
read a chapter of Kent or Blackstone, and who is wholly ig-
norant of the great legal maxims which underlie all sound
judgment in matters of that nature, Such an arrangement
is ontragoously improper,and should be changed at once.’

‘Wa shall make only one further suggestion in this connec-
tion, After n decision by the Board of Examiners-in-Chief,
we s0¢ no reason why the dissatisfied party should be obliged
to appeal in all cases to the Commissioner before he can
make his appeal to the Supreme Court of the District, espe-
cinlly in interference cases. If such a case is appealed from
the Board of Examiners-in-Chief, it rarely if ever fails to be
taken eventually to the court. It would save much trouble
and some expense if the dissatisfied party were permitted at
his option to appeal directly to the court. A change in sec-
tion 48, which wounld make it read as follows, would accom-
plish the entire purpose above suggested.

“ Section 48. And be it further enacted that, if such party
is dissatisfied with the decision of the Commissioner, he
may appeal to the Supreme Court of the District of Columbia
sitting in banso. Or the dissatisfied party may at his option
appeal directly from the deeision of the Examiners-in-Chief
to the said Supreme Court without first having appealed to
the Commissioner of Patents."

CAN ANTS TALK!

Noone has studied the habits of *“our six-legged rivals”

without becoming impressed by their ability to communicate
with each other, and the wide range of intelligence which
they seem to be able to convey. Information of common
danger is quickly spread throughout colonies numbering
many thousands, the news being brought by perhaps one or
two spies. Hitherto their mode of communication has been
a mystery, the most plausible hypothesis being that it was
by & sort of fencing with their antennw. Thus an ant re-
turning from a foraging expedition meets another outward
bound. They stop, strike antennw together a few times, then
proceed, No. 1 to the nest, No. 2 setting off on a new course
and going straight to the place where No. 1 found her load.
It would now appear that the striking of antennw is merely
a sort of salutation, as two neighbors might shake hands,
while conversation goes on by other means. At any rate,
according to the report of Professor Landois to the Natural
History Society of Prussian Rhineland, they are provided
with a sounding apparatus resembling that of the sand wasp.
To have implies to use; and though its pitch is generally in-
audible to human ears, its range of tone may be ample for a
fully developed language. We say ‘“ generally inaudible,”
notwithstanding Professor Landois’ belief that it is always
#0, having more than once noticed a faint strident, hissing
sound proceeding from columns of large ants when annoyed.
The next thing in order is an apparatus for making inaudible
gounds audible, as invisible rays are made luminous; then
some enterprising student may give us a comparative gram-
mar of formie idioms

THE SEWING MACHINE,

1'he Committee on Patents of the House of Representatives
has recently reported adversely to the application for the ex-
tension of the A. B. Wilston sewing machine feed motion
patent. As we have previously explained, this patent has
been controlled by acoalition of manufacturers, numely, the
Wheeler & Wilson,Grover & Baker, Wilcox & Gibbs, Singer,
and the two Howe companies, who have made it the means
of exacting immense royulties from smaller mukers, and thus
of distancing all competition, while at the same time of
amsssing colossal profits from their own large sales. The
patent has already been once extended, and this second ex-
tengion, had it been granted, would have continued the mono-
poly for a further period of seven years,during which time a

seore of millions would probably have been added to its al
ready vast wealth, As it is, the invention now becomes
public property,and is free to all users, The onerous royalty
is thus obviated, the door opened widely for a healthy com-
petition, and the diminution in price of the sewing machine
(,S:.N, to the extent of fifty per cent, will doubtless soon

w.

The history of & successful invention of this kind for.
nishes » suggestive commentary upon the wisdom of the
which underlie our system of patent laws. Of

these, the ultimate object is, solely and purely,bensfit to the
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community, not the mere securing of a monopoly to the in-
ventor. But as is exemplified in the instance in point,
although the proprietors of this valuable right have been
allowed to exercise n species of tyranny for several years,
and to exact from the public large sums, still the object has
been not to afford means for them to get rich, but to induce
?hcm to improve and develop the invention. Spurred on by
immense gains, those reaping the harvest have accompllnhe;l
this development. More than that, they have evolved a new
and lucrative industry. Ample opportuniiy has been afforded
them for all this; and now Congress, in declining to continue
the same privilege, asserts that the benefits to the public
will not be so great in so doing us will be secured by remov-
ing the restrictions. Certainly the reward obtained during
the period of the monopoly by its owners has been enormous,
but it is utterly inconsiderable beside the profits which will
now accrue to the public,

In brief, for twenty-one years we have submitted to great
exactions, but in so doing we were investing sums to secure
the prosperity of our descendants. By allowing a few to
become wealthy over a couple of decades, we have induced
them to develop a great industry which will prove a source
of income to millions in years to come.

PROSPECTS FOR 1875,

We are gratified to be able to state that the subscriptions
to the SCIENTIFIC AMERICAN, for the new year of 1875, are
pouring in from all directions as they have never done be-
fore. We arenow printing, every week, 50,000 copies of our
journal, which is undoubtedly more than the combined cir
culation of all other papers of its kind published in the
world.
‘We hope our friends who have not yet renewed, and all
who are engaged in the formation of clubs, will send along
their names as rapidly as possible. To prevent the loss of
back numbers by those whose remittances are a little tardy,
we electrotype each issue and preserve the plates, whereby
we are enabled to print new editions of any numbers that
may be required.
We recommend persons to patronize their local periodical
dealers, when equally convenient for them, in preference to
the mail. By receiving the paper weekly from the counter
or by earrier, the objectionable creases in the paper, neces-
sitated by the folding for the mail, are avoided ; besides, itis
commendable to patronize home enterprizes in every thing.

We have the most gratifying assurances from all parts of
the country that, notwithstanding the hard times among
some of our industrial classes, the demand for scientific and
mechanical information is increasing. Our subscription
books, since the new year, demonstrate this fact.

SCIENCE RECORD FOR 1875.

We have much pleasure in announcing the issue of the
volume for the current year, which we believe will, on ex-
amination, be found fully equal in merit to any of the pre-
ceding books of the series. The ScrexcE RECORD for 1875 con-
tains about 600 pages,and such is the wide scope and variety
of contents that the index alone fills some ten closely printed
pages. The indexof references is also extensive, designat-
ing nearly one hundred and fifty scientific publications that
have been more or less consulted in the compilation of the
work.,

In the department of Chemistry and Metallurgy, which
covers nearly sixty-eight pages, we have accounts of all the
leading improvements, discoveries, and suggestions in these
important branches, made public during the year just closed.
All who are interested in either of these departments of
Science, or who desire to be concisely informed as to the Iat-
est progress therein, will find the records to be of value.

The department of Technology, occupying nearly one hun-
dred and fifty pages, contains a very large amount of new
and useful information, illustrated by a variety of engrav-
ings. The new alloys, new recipes, and new processes in
the various arts, here collected and condensed, ure of great
value, and probably not attainable in any othor one work.
Among the illustrated articles is the latest form of machinery
for the artificial manufacture of ice: also the methods and
apparatus used in gathering natural ice. Here we find de-
gcribed the many uses of paraffin, new methods for the or-
nameniation of metals, nickel plating, iron welding, new
imitations of silver and other precious metals, directions for
the practice of seversl new and simple arts, photographic
improvements, waterproofing of paper, manufacture of car-
bonic acid, solvents for rubber, protection and ormamenting
of iron, preparation of bronzes, uses of mica, production of
artificial lesther, nrtificial manufacture of precious stones,
tempering of steels, und a multitude of other subjects, all
useful, interesting, and desirable for refercnce.

Underthe head of Electricity, Light, Heat, and Sound,
covering fifty pages, we have descriptions and engravings
of recent telographic apparatus, new electric motors, new
machines for producing the electrie light, several forms of
new batteries,an engraving of the apparatus used for the new
artificial light called the Bicarbon Light, sald to bo equal to
the oxyhydrogen but cheaper and superior, better also than
the electric or magnesium light. An electrical barometer,
a simple little instrament, worked by electriclty drawn from
belts in machine shops,is represonted, and a great number of
other improvements and new suggestions,

The department of Mechanics and Engineering, occupylng
nearly one hundred pages, embraces a groat varioty of arti
cles of specinl interest to the mechanie und engineor, The
Iatest improvements in ships ure hero given, with engravings.
The Bessemer steamer 18 {Nustrated, also the Castalia twin
ship. Disgrams of the most recent ordnance are given
There is a chapter on the propulsion of cars and vebicles by

springs. with engravings, The latest railway improvements
and structures are shown, and among them the new car of
Giffard, of injector fame, which moves without osefllation.

The dopartments of Rural Economy, Dotany, Hortienlture,
Agriculture, cte., are full and interesting. The latest egg
hatching machine is illustrated ; 50 are the habits and form
of the Colorado potato beetls, ete.

Under Materia Medica, Therapentics, Hygione, we have &
large amount of new and important information, from the
most reliable sources, profitable to every reader,

Pisciculture is an interesting department, containing engra-
vings of the most recent methods for hatehing and cultiva-
ting fish, with descriptions. The farming of fish is rapidly
growing in importance, and there iy evidence of more profit,
with less labor, to be made from the streams that flow
through the land than from the adjoining land itself.

The department of Natural History and Zdology will be
found especially interesting, as the amount of new informa
tion acquired during the past year, from various expeditions,
is large and important,

In the department of Geography, the past year has been
prolific of new and interesting information. A series of views
of the remarkable cafions of the Colorado is given, which con-
vey an idea of the astonishing natural formations that exist
in our West.

Astronomy is full of useful interest; some of the results
of the Transit of Venus observations are given, together
with a mass of new and valuable matter.

The department of Biography is illustrated with the por-

traits of several eminent men of science, and will be found
unusually interesting.
Taken altogether, the Sciexce REcORD for 1875 is a boek
of nnrivalled importance and value. All who desire to have
before them, in condensed form, the year's progress in Sci-
ence should possess a copy. Sent by mail, prepaid. Price
$2.50. Paublished by Munn & Co., office of the SciEsTIFIC
AwERICAN, New York.

AN ANCIENT METRIC SYSTEM,

The library of Asshurbanipal, King of Assyria, found dur-
ing Mr. Layard’s excavations at Nineveh, shows that Science
had made no little progress in Asia twenty-five hundred years
ago. This curious library consisted of flat, square tablets of
baked clay, having on each side a page of closely written
cuneiform cursive letters, which had been impressed on the
clay while it was yet moist. The great majority of these
tablets are now in the British Museum, and have been found
to contain the remains of an immense grammatical encyclo

pedia. There are also fragments of many mathematical and
astronomical treatises, with catalogues of observations, tables,
calculations of eclipses of the moon, and observations of
solar eclipses, the earliest of which occurred neasly a thou

sand years before the beginning of the Christian era. There
are also fragments of law books and legal records, books of
chronology, manuals of history, accounts of Assyrian and
other divinities, collections of hymns in the style of the
Psalms of David, a geographical encyclopzdis, works on
patural history containing lists of plants and animals, of
timber trees employed in building and furnishing, of stomes
fit for architecture and sculpture, ete. Perhaps the most
interesting of all these lists is a classified catalogue of every
species of animals known to the Assyrians, showing a scien-
tific nomenclature similar in principle to that of Linneus.
Opposite the common name of each animal is placed a scien-
tific and ideegraphic name, composed of two parts, a family
name and a characteristic epithet denoting the species.

A still more remarkable indication of the scientific advance
ment of the ancient Assyrians appears in their system of
weights and measures, in which, as in the French system, all
the units of sarface, capacity, and weight were derived from
one typical linear unit. The hasis of the system was the
cubit {equal to 2067 inches). This was divided into sixty
parts, corresponding with the minutes of the degree. The
cubit, multiplied by 860, the number of degrees in the cirele,
produced the stade, the unit for large distances. The funds-
mental anit for areas was the square foot, the squarc of a
measure bearing to the cubit the relation of Jto 5, or 124
inches of onur measure, The cube of the foot was the met.
rets, the standand of all measures of capacity; and the weight
of a eubic foot of water gave the talent, the fundamental
unit of weight; the sexagesimal division of the talent gave,
first the minn (=05810'88 graing), and second, the dmchma
(=851 grains).

The sexagesimal system was omployed thronghout their
mathematics, the unit being invariably multiplied or divided
by sixty, the result aguin by sixiy, and so on to infinity,
“Thiy, it is very evident,” observes Lenormant, ** was the
result of & wise combinstion of a very practical character,
intended to comblne the advantages of the two systems of
dividing unity that have been in dispute at all times and
wmong all nations—the decimal and the duodecimal.” We
still follow this Chaldwo-Assyrian system in the divisions of
the eirelo and in our divisions of time.

- —
Water glass deserves more extonded household usage.
Mixed with paint or whitewash it gives Increased durability
and n fine gloss, it is an oxcollont fireproof cemient, and
when dry is also watorproof, It is a good adhesive mucilage
for mending chinn, glass, or wood, and made into a wash is
the best conting for brick vanlts.

Dr. Gurrerir recommends rubbing warts, night and morn-
ing, with a moistened ploce of muriate of ammonin. They
soften and dwindlo away, leaving no such white mark as fol.

lows their dispersion with lunar caustie,
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A Layer of Hydrogen above our Atmosphere,
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THE UNDERGROUND RAILWAY, NEW YORK CITY.

foot six inches from th of !
row of cast iron columns, 10 inchesin «hu!m-u- s
11feet 44 inches high,and of § inch metal. Theso mll'unm sup-
¢ two 15-inch heavy girders placed side by side, their

NUMBER IX.
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Continued from page 63,

THE PASSENGER STATIONS.
With the exception of that in the viaduet deseribed in our
last article,all the stations are beneath the street level. The
first of these underground landings oecurs in the beam tunnel,

flanges touching. Upon these rest the roof beams and turned

brick arches, ; d \
At the south end of these platforms is the ticket office, A

flight of four steps leads from the street to the platform on
whieh this ticket office stands ; and from this landing go off,
to the cast and west, two other flights which lead to a plat-

In a paper read before the Manchester Literary and Phj.

losophical Society, Henry H. Howorth observes: ““It is ¢leay
that, if under certain conditions hydrogen be an exceptioy
to the general law of the diffusion of gases, 'and .!ollows Th-
ther the more general law of gravitation, it will exist in

a stratum above the atmosphere and beyond the reach of
direct observation. In his experiment upon the ocelusion of
gases, Mr. Graham examined several aerolites, and fonnd
that, under the air pump, they parted with a verylarge quan.
tity of ocoluded hydrogen. 1f, asis probable, the gas wag
oceluded by the aerolites when at o red heat, and this red
'heat was coineident with their passage through that layer of

midway between 58th and 59th streets. It consists of two
waiting rooms and two landings, one, of each for each side
tunnel, placed immediately beneath one of the rectangular
openings of the central tannel. The platforms are 150 feet
lang, 12 feat broad, and 3 feet 6 inches above railroad grade.
Along its entire length the outside rubble retaining wall of
the tunnel is removed and set back 11 feet nearer the house

form below the street grade, and from these Iatter Iandings
a final Aight,at right angles to the latter,leads to the platform
beside the track. o
At the north end of each platform is a small waiting room
85 feet by 8 feet. :
The last station on the rond is between 125th and 126th
streets, in the open cut and upon the west side of the track.

DD

line, its place being sapplied by a row of cast iron columns
10 inches indiameter at the base of the shaft,10 feet § inches
high, and of § inch metal. Theyare placed 11 feet 9 inches
apart and 8 fect from the inner edge of the platform. About
¢he conter of the platform the re
taining wall is again interrupted
for a distance of 58 feet,and set
back 20 feet nearer the fhouse
line, thus forming n recess 20
feot by 59 feet, which contains
the waiting room, ticket office,
water closet and vaults. The
waiting room is 36 feet long,
10 feet wide and 11 feet 6 inches
high. From the north end of
this room rise iron steps which
lead to the sidewalk. These
steps are S feet broad,have iron
frames and rises, with wooden
treads.and are divided down the
center by an iron railing 3 feet
high, which also extends from
the foot of the stairs to the
ticket office, thus separating
the flight into two flights, one
to be used by passengers as-
cending from the station to the
street, and the other by those
descerding. At the exit on the
sidewalk, these steps are cov

ered by a neat wooden house 8
feet x 12 feet,and lighted by

patent lights placed in the roof.

oy

Its general appearance is well shown in Iig.
ghows in perspective the open cut through Harlem and
the various bridges at the street crossings, In plan, this
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which also | the upper atmosphere in which the phenomena of shooting ,
| stars and of the aurora occur, it seems more than probabje
| that this stream is a layer of hydrogen.

This is confirmed
by what we know of the spec.
trum of certain nuroras, which
resembles those of the zodia-
cal light and the solar coro-
na. The spectrum of the co-
rona has been the most atten.
tively studied, and Janssen,
perhaps the greatest authori-
ty on it, speaks most confi-
dently about its distinguish.
ing feature being the liydro.
gen lines, while u special line,
whicli characterizes both its
spectrum and that of aurora,
and which is different to that
of any terrestrial substance,
is considered by Father Sec-
chi to be an abnormal hydro-
gen line. Dr. Dalton long
ago argued, as Mr, Baxendel}
has veminded Mr. Howorth,
that the peculiar features of
the aurora could best be ex-
plained by the hypothecation
of a stratum of some peculiar
gas above the atmosphere, A
gas of a ‘ferruginous na-
ture ' is the expression of Dr.
Dalton. Now hydrogen, in

the higher chemistry, is not only classed among the metals,
but Faraday and others have shown that in its relation to
magnetism it is nearly allied to iron, so that a stratum of
hydrogen above the air would seem to exactly answer Dr.
Dalton’s postulate. 1If it should exist, the earth would re-
semble the sun in one remarkable feature, for we now know
that the sun is girdled with an immense layer of hydrogen.
Lastly, he would add that the heterogeneous texture of the
gaseous nebula, like the great nebula in Orion, seems to ar-

station consists of a platform, 164 feet inlength, 8 feet in
width, 2 feet 10 inches above railroad grade and composed
of a layer, 12 inches thick, of broken stone covered with 4
| inches concrete and 12 inches hard finish. The platform is
covered over its entire length by a corrugated iron roof, rest-
ing upon $-inch heavy beams supported upon 15-inch heavy
girders, which in turn rest upon cast ironcolumns, of the
same kind as those used in the other stations, placed 12 feet

The general style of this house is shown in Fig. 6, page 338,
volume XXXI

The roof of the station, like that of the tunnel,is composed
of H iron beams and turned arches between them. Along
the top of the iron columns run the two girders previously
described ; along the retaining wall which oJunds the plat-
form is placed one H beam, and upon the 20 inch brick walls,
which form the inner walls of the waiting room and stairway,

rest two more girders. Upon these are placed transversely the
H beams similar to those used in roofing of the beam tunnel,
wd between them the brick arches,

The lighting of the station is derived from eleven patent
lights, 8 feet in diameter, placed in the sidewalk imimne-
diately over the waiting room, from the lights placed in the
roof of the house covering the stairs, and from the rectangu-
Iar opening in 1he roof of the central tunnel. The ventila-
tion is also largely derived from this latter opening,but also
through the ventilators in the side of the house over thé
stairs,

The station at 72d street is precisely similar to that at 59th
street, and needs no description.  The station at 86th street
is illustrated in elevation in Fig, 23, It differs essentinlly from
those just described, There are two stations,one for each of
the two side tunnels; but unlike the 50th street station, they
are placed on the inner side of the small tannel, or the side
nearest the central tunnel, and do not have a waiting room,
They consist really of u covered platform, 172 feet long, 13
feet 8 inches wide, and § fest
bed.

Along the inner side, and separating the side from the
center tunnel, runs & rubble wall, 4 feot thick, with vertical

10 inches above tho railroad

apart and 4 feet from the edge of the platform. These
columns rest upon cap stones 8 inclhies thick and 2 feet
square,

At the south or 125th street end of the platform are the wait-
ing room, ticket office, vaults,ete., occupying a recess 53 feet
by 10 feet. These rooms are covered by 15-inch heayy beams
and 8 inch turned brick arches. The stairs from the plat-
form to the street are also at the south end, are 5 feet wide
with yellow pine steps and cast iron risers and strings, sup-
ported by 9-inch heavy beams.

&
-

Welght and Helght of Americans,

According to u recent work of Mr, B. A. Gould, Actunry to
the United States Sanitary Commission, in which some very
interesting figures relative to soldiers in the lust war are
given, it appears that the American nation, instend of being
degenernte and inferior to the Furopenn race in point of
physical perfection, is far the reverse, The figures adduced
show that *“ the tallest men were from Michigan, Nlinois, and
Wisconsin; the next tullest, New Englaud, New York, New
Jersey ; and theshortest from Scotlund, England, Germany.,”
In weight, the men of Kentucky and Tennesses were the
heaviest, avernging 150 pounds ; Eugland, Seotland, France,

gue that the law of the equal diffusion of gases does not
prevail there.”

Singular Mathematical Fact.

Any number of figures you may wish to multiply by 5
will give the same result if divided by 2—a much quicker
operation ; but you must remember to annex a cipher to the
answer, whenever there is no remainder, and when there is a
remainder, whatever it may be, annex s 5 to the answer
Multiply 464 by 5 and the answer will be 2,820; dividing the

same number by 2 and you have 282, and, as there is no re-
mainder, you add a cipher.
5; there is 1,785,
have 178 and a remainder; you therefore place n § at the end
of the line, and the result is again 1,785.

Now take 857, and multiply by
Divide the same number by 2, and you

e

Wicks of Kerosene Lamps.
The unsatisfactory light frequently given by kerosene
lnmps i often due to the wick. The filtering of several

quarts of oil throngh a wick, which stops every particle of
dust in it, must necessarily gradually obstruct the pores of

the wick.  Consequently although n wick may be long
enough to last some time, its conducting power may be so
impaired that a good light cannot bo obtained.

faces and lined on the side of the platform with brick. Three | Belgium, all between 188 and 139 pounds,  The ratio of
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BAKER'S IMPROVED BOOTJACK.

The simple and powerful bootjuck, represented in the an.
nexed engraving, will doubtless find ready welcome from
all who expect to experionce countless struggles with well
soaked boots during the wet weather of the next few months,
It will be noted that the device takes a firm grasp, not
merely of the heel, which is liable suddenly to come off,
causing the operator to sit down with more celerity than
grace, but of the entire counter, tightly holding the same un.
til the foot is extricated.

The rear portion, Fig. 1, consists of a casting, A, which is

}'iy. /

hinged to the bedplate, and its forward portion is inclined
back, and curved, to receive the boot. Pivoted to the front
end is a eatch plate, which is secured to tho bed by a bolt,
B, passing through a slot, so that the plate may slide freely
in a longitudinal direction. In pulling off the boot, the lat-
ter is inserted, as shown in Fig. 2, between the catch plate
and the curved part of the rear casting. The other foot is
then placed upon the part last mentioned, pressing it down,
thereby causing the catch plate to slide outward, so that the
boot is clamped tightly between the two portions of the de-
vice. While the boot is held, the foot is withdrawn.
Patented through the Scientific American Patent Agency,
December 8, 1874, to Mr. Peter H. Baker, of Virginia City,
Nevada, who may be addressed for further information,

Private Pixcleulture,

Mr. Seth Green, the well known piscicalturist, states that
he has invented a new method for transporting and hatching
nearly all kinds of fish eggs, by which spawn can be car-
ried for one hundred and thirty days journey, and can be
hatched in any room in the house. One million eggs, it is
also said, can be hatehed by using a pail of water daily.

‘Wo believe that fish culture by private parties can be ren-
dered alucrative source of income, provided it is followed
with the same care as I8 exercised in the raising of poultry
or any other live stock. Hundreds of farmers have streams
and ponds on their lands now of no value save perhaps as
watering places for cattle in pasture, and yielding a few
worthless perch and catfish, perhaps an oceasional trout or
piekerel. If Mr. Green has solved the most difficult part of
the problem, namely, the successful transportation of the
oggs, the mode of stocking of waters and the rearing of the
fish areé not difficult subjects of which to acquire an ndequate
knowledge. One species of fish in particular, which is little
known, will, we think, prove especially remunerative, and
for this reason we commend it to notice. We mean the
land-locked salmon, which is a distinct species of the fish,
though so closely resembling the ocean salmon a8 to suggest
the idea that, at some remote period, o quantity of the latter
fish, being by & convulsion of Nature barred from returning
to the sea, had propagated in their land-locked quarters and
eventually developed into a separate variety, The habits of
the land-locked and ocean salmon are closely similar,
The young fry of the former seem to remain in the fast
water before going down to their ocean, the deep still water
of the pond or lake, Rbout the same time as those of the
salmo salar. The average size of the fish is about one and «
half pounds, though it has been captured weighing as high
ns olght pounds. It requires running aerated water with
acoess to still pools,  As a table fish, the land-locked salmon
I8 sald to besuperlor to its ocean relative; and as gome it
in reported to be unequaled, rising to the fly from running
water evon in the Lottest summer days.

&
-

Stonm and Water FPower.

According to Mr. Batcheldor's book, in 1863, where he
quotes Montgomery on cotton, nt Lowell or Lawrence, the in-
torest, at six por cent, on the purchase of amill power, and
of land for the mill, will wverage about 15 por horse powor
por anoum,  The rent for water power, also, In coses where
the mills are not ownors of the water powaor, would appoar to
be from $300 to £500 per sunuw, per mill power of 624 horses
net, showing s rate, por home power, of §5 to #5430} only,
In Holyoke, the price is about the same, At Manayunk, Phil-

:mh-lphin, the rent of water power and land used to be (18638 |
| about 60 por horse power por annwn. |

; am not aware that

the price has been diminiahed To those rents should be
added » comparstively small expense for lnbor, oiling, ete.,

and for repairs. It Is obvious that Lowell and Lawrence,
and a few places equally well situated, have, after dedue ting
the wvalue of land for the mill, mdvantages in water power
which do not form, however, an aversge for the United
States. I understanid that 0o water companies, with such pro-
{ fitable terms for mills as that of Lowell, are now formed,
although, In 1863, it was considered that, such is the super
abundance of water power in Now England and other piarts
of the country, it could be olalned in situstions favorable
for manufacturing for half the cost at Lowell. The reason,
| or at least ono reason, is that the labor required in preparing
the water power has incrensed, as the cost of using steam

power has diminished,  Another, probably, is that tho cost

| of freight Is so much higher, that thisand other considerations
of a like nature are of more moment, in selecting the site for
| a mill, than the advantage of wator, — I, Gastrell,

- -

THE BELGIAN MODE OF LOWERING MINERS IN SHAFTS.

‘\ Mr. J. W. Cole, of the Tanite Company, of Strondsburg,

| Pa., sends us, from Brussels, Belgium, the following inte- |
| resting account of his recent visit to the collieries of the

| Sociétéa des Charbonnages de Mariemont ¢t Bascoup., These |
{ large corporations own an area of some 500 square miles of

| conl fields, and employ 9,000 men, producing, from fourteen |
| mines, 7,000 tans per day. The apparatus for lowering and |
|c-lm‘n(in;( the miners to and from their work is very inge- ‘
| nious, and of especial advantage where a large number of |
| men are 10 be transported.  Its operation will be understood
| from the annexed engraving, in which A and B are two steam
cylinders, connected by the pipe, C, and containing water in
the spaces below the pistons. The latter are attached to
platforms, D and E. The parts being as shown by the full
lines in the engraving, a miner steps upon platform, D. Steam
is now admitted above the piston in cylinder, B, forcing said
piston down, and hence driving the water into the other cy-
linder. This of course raises platform, E, and, as is evident,
brings the two platiorms on a level, when the piston in A is
at its highest, and that in B at its lowest point. The miner
now steps from platform, D, to platform, E. Steam is again

t
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| udmitted, this time sbove the piston in A ; platform, E, sinky, |
| and eventuslly comes on u level with o third platform, D',

secured below platform, . This operation s continued, the
workmen entering at the top and stepping from one plat.
form to nnother until the hottom Is renchad,

The societies own 14 locomotives and 198 stationoary on
gines; tho boilers for the Intter are 8o arrnngod that po fiee
door can be opened without closing the flue, thos avolding
the ovil effects of n cold air draft

COMBINED WRENCH AND BOLT CUTTER.

The expensive und cambersome bolt cutters heretofore pro
vided for blacksmiths and carriage trimmers led Mr, P. Broad-
books, of Batavia, N. Y., to Invent a simpler and more effec-
tive tool for his own ~||np; for this he obtained letters pa-
tent, dated March 18, 1878, Recent improvements have add-
od to the value of the invention, the moderate cost of which
makes it a feature of Interest to every mechanic having oe-
easion for its use

The engraving represents a side view, and shows the man
ner in which the tool is applied. A and B represent lover
handles, pivoted at C. On the lever, B, is found a cam-shaped
head, beveled 5o as to form a cutting edge on the inner side,
which operates (with the head, D, of the opposite lever) like
n pair of shears. The head, D, is formed with a deep noteh
or recess, so that it will fit on & nut, and may be used for
turning the same like an ordinary wrench, This recess has
an offset, E, for turning smaller nats, and supporting them
while the bolt is being cut off by the cam head. The wrench

head is also provided with a half round notch, F, for sup
porting wires and small rods while being cut off.

The nuts may be turned up and the bolt ends cut off with
one operation of the tool. The cut is smoothly made, snd
an excellent finish is left. The bolt is riveted on top of the
nut, as a slight flange is formed, extending a little over the
edge of the nut, sufficient to hold the latter from working
off. Specimens cut by this tool (one of them s seven six-
teenths inch bolt), forwarded to us, fully corroborate the
nbove.

The great power in this bolt cutter is secared by appiying,
close to its fulerum, & eam-shaped cutter to a rod or bolt to
be cut. The simplicity of the tool (composed of only two
pieces, fastened with a rivet or bolt) insures its durability.
By screwing the cam lever into a viso, or fastening it into
the bench, the other lever can he operated so as to cut belts,
rods, or wires with great ease and rapidity. By removing
the handles, as shown in the engraving, the shanks, A and
B, form a serviceable pair of large compasses,

This wrench and bolt cutter, and one of the boit cutters
in the Broadbook system of compound tools (already illus-
trated in the SorexTIvIC AMERICAN), will enable a person to
rench, and cut easily, any bolt in any part of a vehicle, and
the two tools togoether cost less than one of the bolt cutters
now in comnon use.

Arrangements will be made with mannfacturers to make
this combined wrench and bolt cutter on royalty. For full
particulars address Broadbooks & Co., Batavia, N. Y.

Tue ANTURACITE CoAL HARVEST oF 1874.—The total
quantity of anthracite conl mined in Pennsylvania, in 1874,
wis twenty-one millions six hundred thousand tuns, or over
five hundred and sixty millions of cubic feet, Placed in one
muss, this would form o solid wall one hundred feet high,
one hundred foet wide, and nearly eleven miles in length,

If n shaft springs in ranning, the trouble lies probably in
elther n too small diameter of the shaft for its weight and
velocity, n set of unbalanced pulleys, oran unequal strain on
oither side by the belts,

@orvespondence.

Anlmal Suleldos.
To the Editor of the Scientific American;

A fow weeks ago I saw in your paper an account of a seor-
plon stinging himself to death while being burnt with a sun
glass,  Hedid not intend to commit suiclde; it was a mere
nceldent on his part, Ilived in Brazil for saveral months,and
I hnve seon moro than o dozen sting thomselves to death. 1
used 1o tako o straw  or small stick, and lay it neross thelr
bnoks and hold them down with considerable force; and they
would turn thelr tails over and feel very carefully for the
straw,and thon draw back and strike at it; and often the sting
| would strike the straw und split it, and so enter the body.

I have taken an iron ring, about 4 or 8 inches across, and
hoated it black hot and put it over them; and when they be-
gon to feol uncomfortable, they would strike ull around with
thelr talls,  But I nover knew one to sting himself. At one
thnio T onelosed two of them within n hot ring; and when
{hey began to foel the heat, they went at each othoer with
their stings, and in s short time they were both dead.

Lynn, Mass, B AT,
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Seientific Jmervican,

[FEBrRUARY 13, 1875.

e

A New Form of Fiylng Machine,
To the Bditor of the Seientific Amenrican:

Borew propulsion is the principlo upon which will, proba-
bly, bo accomplished the groat problem of aerinl navigation,
The plan here proposed is o modification of the devico pre.
sented by W, D, G., In s rocent Issuo of the Soiextivio
AMERICAN, The horizontal driving shaft In attached below
the spar, above which the wing propellers revolve in oppo-
sito directions. This shaft is rotated by means of cranks ae-
tuated by the machinery below, and is connected with the
wings by means of bovel gearing. The wing spar is ar
ranged to rotate partially around it own axis, the driving
shaft moving with it. The wing propeller shafts may thus
bo worked vertically, or inclined forward at any angle de.
sired. To rise vertically in theair, the wing propeller shafts
are sot in & perpendicular position; when a forward motion
I8 roquired, they are inclined forward, At right angles to
the wing spar is a fore and aft spar, and a sail is attached to
these after the manner of a kite. Below, about whore the
string would be attached in the ordinary kite, is suspended

—

tod for different means of making the connection be.
tween tho driving shaft and the propeller, so that the Iatter
could be used for steering purposes. The idea of connecting
tho propeller with the driving shaft by monns of » ll(.mko or
univorsal joint in quite old, and was shown In an old English
patent, tho date of which we have forgotton, but it can bo
found in Bourna's ** T'reatise on Propellors.”

®
-

Burning OChimnoys,
7o the Editor of the Soientific American:

Probably the most prolific canse of firos in houses, espo-
elally in the country, in the burning of chimneys. Of tho
donen or o of fires 1 have witnessed, at least one third are
known to have beon caused by sparks from burning chim:
noys falling npon the roof.  To prevent the hurning of ehim-
neys 18 an easy matter.  The soot in the ehimnoey eannot
burn, except as the fire of the stove s sommunicated to it
through tho pipo. If the pipe, therefore, he kopt clonn and
freo from soot, and the damper in the stove always closed,
the ehimney will never burn out, To frea the pipo of soot,
tako the stove handle or any convenient implement, and rap

big of ballast whose position can be shifted at pleasure by
means of the lines passing upwards through
the bottom of the car. By slackening the
forward line and hauling taut the aft line,
the Inclination of the kite may be increased
as olroumstances may require.  This ballast
may be a part of the cargo or the baggage of
passengers. When the wings get out of or-
der or need oiling, they may be stopped, and
the stern propeller on the ear below put in
motion. The air ship then sails like n Kite
when the boy runs with it on a still dny.

If great speed is required, all three propel-
lers may be run at the same time, the shafts
of the wings being placed horizontally : the
ship will then fly onward ata level, or rise
or descend, according to the slope given to
the kite by means of the ballast lines. Work-
ing in a socket joint at the end of the stern
propeller shaft is a rudder, the other end of
which swings by a cord from the spar above.
The steering is effected by ropes, not shown
in the illustration, attached to the rudder and
passed to the deck of the car through pul.
leys on the wing spar.  On approaching the
earth, the bag of ballast touches first; and
at thiy elevation, by keeping its wingsin gen-
tle motion, our ship may remain suspended
until transfers of passengers nnd mails are
wifected, or preparations are made for land.
ing, If an accident should happen to the ma-
chinery, the ballast msy be instantly adjusted so as to briong
the kite to float level, in which position the contrivance be-
comos acapital parachute, The passengers may then repair
to the upper deck and calmly await the result,

Increased power and greater security may be obtained by
having two propellers on each side of the car, arranged along
the wing spar, and so connected that eitheror both sets may
be run. A greater number of fore and aft spars may also be
introduced, crossing at the center of the ecar, like the three
sticks of & kite. The rudder might be attached to the rear
extremity of the fore and aft spar, in which position it would
exercise greater power and render the flight of the ship more
steady; it might have a horizontal as well asa vertical wing,
and be capable of a vertical as well as a horizontal move-
ment, performing in this way precisely the functions of the
tail of a bird.

The great and only obstacle to the successful accomplish-
ment of the problem of aerial navigation is the weight at-
tendant upon motive powers now in use. But even with
steam machinery, by using concentrated fuels, the above de-
vice would seem practicable. The inclined plane or kite prin-
ciple is that applied by birds after acquiring momentum by
flapping their wings. In this case, the propelling power is
continuous, and great velocities might be attained, amply
sufficient, no doubt, to dispense entirely with all downward
action of the propellers after once starting.

The day cannot be far distant when the inventive genins of
the nineteenth century will accomplish a mode of locomotion
practised with o much case by such vast numbers of the an-
imal kingdom. The time may yet come when the present
ways of travel will be regarded as we now do the old fa-
shioned 'pike and stage coach; and nations will be brought
into such easy, rapid, froquent, and intimate commercial and
soclul connectlon as to result in a grand unity in language,
law, snd government on earth, Wi, W. BLACKFORD.

New Orleans, La.

e+
The Universal Jointed Propeller,
To the Baditor of the Belentific American:

In your issue of November 28, | notice s communication
from Lieut. F. M. Barber, U. 8, Navy, together with an
engraving representing a universal joint in the shaft of a
propeller, which he claims as his invention, but states that
he has no patent, and perhaps somo one may get an idea by

it.

Mr, Barber, in his praise of the boat to which he has ap-
plied it, 18 correct, as, from my experience nnd knowledge of
its operation on several vessols, I find it absolutely essentinl
in many respocts for the secarity of sea-going and other ves.
wels, apart from its intrinsic value us & means of rapid man.
ceuvering.

I have taken out patents in the United States, Great Bri-
tain, France, Belgium, and Canada.

Washington, D. C. JAMES L. CATHCART.

BLACKFORD'S FLYIKG MACHINE.
the pipe smartly on all sides from top to bottom, "The soot
will fall into the stove and be harmlessly consumed, or it ean
be removed in the usual way.

If there be a horizontal pipe, this should be taken down
twice a year and thoroughly cleaned. Or if the pipe be only
a few feet in length, and the arrangements will admit of it,
provide the horizontal pipe with a permanent scraper, as fol-
lows: To the end of a stout wire, a few inches longer than the
pipe, attach a small segment of a disk of sheet iron, at right
angles to the wire. Remove the elbow, and thrust the scrap-
er into the pipe. Pass the other end of the wire through a
hole punched in the elbow, loop the end of the wire for a
handle, and replace the elbow. After first rapping the pipe,
the soot can all be drawn out and let fall into the stove.
This arrangement I adopted six years ago, and my chimney
Las not burned out during that time. I clean my pipe thus,
as often as once a fortnight during cold weather,

Frauklin, N. Y, J.H. P.

&

Stoam nolle; Explosions.
To the Edlor of the Beientific American:

In your issue of January 16,Mr. R. D, Williams attempts to
account for the destruction resulting from steam boiler ox-
plosions ; and slthough he brings an array of figures to support
his theory, I think he is wrong when he assumes that (be-
cause a boiler is not torn to pieces when it gives way undera
cold water test) it is not the bursting pressure, under steam,
which produces the fragments, but that, at the instant of the
explosion, a large amount of water heated to a temperature
above the natural bolling point is converted into steam, and
that alone tears the boller and causes the destruction which
follows, He seems to forget that there iy very little elas-
ticity in cold water and a great deal in steam; the former, at
the enormons pressure of 15,000 1bs. to the square inch, is
only compressed gy of its volume, while a very large volume
of stenm can bo confined in o very small space,

The opening of a seam or breaking of a rivet relieves
water prossure, because, there being so little elasticity, it
soon finds its volume; but it is not so with steam. The
same rupture would relieve but acomparatively small frac-
tion of the pressure exerted ‘= producing it,and the pressure
continues exerting its force upon the broken or fractional
part untll the whole pressare is relieved and the steam has
scquired its full volume, A wooden wedgo driven into a
cast iron pipe would produce a slight fracture; but a steel
spring of the same strength wonld not only cause & fracture,
but would also break it into fragments.

I do not deny, positively, that the conversion of water into
steam at the Instant of explosion does not lend foree, for
such u thing Is perhaps possible, but T think hardly proba-
ble. [do contend, however, that steam of sufficient pros.
sure to rapture n boiler is ulso sufficlent to cause the de.
struction of life and property which follows explosions,

If Mr. Willinms wishes to test the correctness of his

ReMargs BY THE Eprton.—BSeversl patents have been

theory, let him take an empty boiler that will burst at a

pressure of 100 1bw., and conneet it by & steam pipe with an.
other boiler, and forco dry steam into it unil an explosion
occurs. In my opinion he will find as many fragments and
as much destruction as If the boller contained the nsus
nmount of water,

I am glad to seo the cause of bholler oxplosions disoussed In
the columns of the SCIENTIFIC AMERIOAX, and are convinced
that the interchange of thought on the subject will eventu.
ally Jead to a solution of this difficult and important
problem.

Washington, D.C. o}

Brass vs, Phosphor Bronze for Rolling Ml Uses,
To the Editor of the Seientific American :

[ have read in your Issue of January 16 an article on
phosphor bronze, by a correspondentin this place. Previous
to reading it, I was Inboring under the impression that it
wag n superior composition for journal boxes and rolling
mill brasges ; but on com paring the results,of the trinls given
by your correspondent, with eimilar work done on brag
bearings, my former opinion of phosphor bronze has been
changed considerably. The trials made witl
the bronze brasses were made in n single
turn mill,located on the bank of the Monon.
gahela river,a few hundred yards above the
mill where some trials were mades of which
I give you the results,

The water supply of both mills is taken
from the same source; and as a matter of
course, when the bronze bearings were get-
ting gritty, muddy water, the brass oneg
wore getting the same. The following is
the actunl work done in the regular way,
not by trial bearings. We have no ten inch
mill, o I will give you the particulars of a
sixteen inch bar mill,for merchant iron. A
set of brasses usually run a year in the
roughing and finishing, and it is customary
to put in new ones every time the mill is
stopped to line up and repair, which is
done generally in July or August of each
year, though the brasses may be but part-
ly worn. This train runs double turns,
muking over twenty-two millions of revolu
tions per annum, and turning out in that
time about sixty thousand tuns of finished
iron. An eight inch train, the driving shaft
of which carries two large speed pulleys
and n nine foot fly wheel,hus journals six
inches in diameter and twelve long; it hus
brass boxes in pillow blocks, the first set
of which was put in when the mill was built, and they
ran for six years, double turns, equivalent to twelve
yearsof single turns. The second set have now been in
some two years or more, and are in good condition. Rough-
ing roll brasses usually run one year as bottom roll brasses,
and are then changed to top roll brasses, where they do
duty for one year longer. In the finishing rolls (same train)
the roller hias only had three sets of brasses since the mill
has been built (over eight years). These brasses have car-
ried the journals, which revolve over fifiy million times in a
working year, and turn out about five thousand tuns of fin-
ished iron in that time. Wealso run a thirty-five tun rotary
squeezer, cast from the same patterns and fitted by the same
parties as the one mentioned by your correspondent. The
one under which this most ‘‘severe test of all” on a bronze
plate was made turns about eleven revolutions per minute,
and squeezes puddle balls for nineteen furnaces single turns.
Our squeezer runs sixteen revolutions and does the work for
twenty-eight puddling furnaces, double turns, or nearly
three times the work, tarning out sixty-five tuns of blooms
per day of two turns; and under the upright shaft of this
squeezer, the builders put a chilled plate of cast iron: and
after fifteen months of steady running, as above mentioned,
it shows no perceptible wear. I am therefore unable to see
where this severe test comes in. The brasses we use are
made from ingot copper and pure block tin, in proportion of
seven ol copper to one of tin. I cannot give its tensile
strength, daectility, ete., data which may be very desirable
to wire drawers, brass rollors, rivet makers, ote., but which
are of no value in determining the value of a composition for
Jjournal brasses; Lutl will guarantee that, if honestly made
as above, they will give satisfuction as to durability,and will
run smooth and cool, and cost some eight or nine cents per
1. less thau bronze. The senior proprietor of this mill, an
excellent mechanie, live, progressive, and full of ideas,
brought up ina mill, knows the requirements of rolling mil?
brasses probably as well as any man in this country; and fx
order to have the best of the kind that conld be produced, he
has all his brasses made on the premises, for his own use only
out of the best materials that can bo procured; hence the extra-
ordinary duty performed by the brasses in his mill. He also
adopted a plan of preventing the cinder which gets inbe-
tween the neck of the rolls; and as itis proved to be a good
plan for muok mill brasses, I glve it for the benefit of your
readers: Boro grooves out of the bearings, 1} inches wide
and § inch deep and 1} inches apart, put them at an angle
of 45° with the face of the brass, and fill up said grooves
with soft Babbitt metal. Then when cinder or iron gets in,
it will travel but a short distance before it reaches the soft
metal, and the motion of the roll will imhgd it therein so
that it cannot protrude nnd score the neck, as it would were
it to stick in the brass.

Another useful plan, adopted by him and now coming intc
general use, is u mode of preventing screws from get.
ting tight in their nuts. The plan is to plane a key wa
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m n the scrow, § inch wide, the full length of the
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pear to be actually nocessary. Tho valve travels over and |

v and down 1o the bottom of the threads; and it will
ot like a tap and scrape all the hard, gummy greaso out of
nut and always keop it clean and working free. Itis a

opening of tho front port added to the one sixteonth inch of
increaso of travel, and this irregularity of movement 18 ir

from adding any m
beyond the back port to the amount of the doficleney of the ! & any more steam lap to the valve, as is shown in

the following tables of the exhaust openings :

' TABLE KO, 13, —~EXHAUST AT THE FROXT END,
g mdmhmtm. but saves a great deal of time and voxa. [ remediable in all valves having o maximum of steam lap ; so oved Xorva, Post By
~ Mon, that, 1f the lead be made oqual at each ond of the stroke, the Huichok o e b+ g
L -W‘Mh. Pa, T.J. B. | front port never opuns (as n steam port) to ita full width, 113.4 3.8 104
I. . 'me Qfm Seientifio American : AU logTiArily I8 00y, however, a very sorlons dofoct, since Rel‘ugm stroke (s i
A Al in ¢ 18 It. dous not affect the port unfavorably as un oxhaust port, and 1 7.
A lotter in your paper of January 16 on phosphor bronzo | gince the port is, of ftwolf, wider than it would require to be ¢ 2 5-8
‘bearlngs for rolling mill journals, giving the results of three | if used as n stonm port only, and i8, therefore o,.m', suflicient- 2 (6 12
trinl boarings, is, I think, fatal to the use of that alloy for |1y for the admission of the steam. It will m'\mmlly oceurto y 2'8 o
“.‘,';‘h" mentioned purpose, as & much cheaper and more | the mind that this defoct could ba romedied by lnvm\ul'ng the 8 > 0-16
ﬁuﬂﬂobﬂﬂngun bo and is obtained by the use of cast | valve travel; but were recourse had to this ux.pedlnu! it 8 {fy 11-16
‘mw'm‘ Babbitt metal. Under the vertical or central | would eause the valve, when in the position shown in l':ig 2 i g
shaft of a rotary squeeczers a chilled cast iron plate is used, | 54, to leave the opening, at B, still less ; aud we must ghgm: : e 1
costing a few conts per pound and giving universal satisfac- | fore, leavo the valve travel as it iy, bea'r\ng in mind that an 8 /s A
tion, as most mill owners can testify. Iam of the opinion | increase of valve travel, while advantageous, as we have al- ' - s
that if phosphor bronze were put to s fair test, it would be | ready shown, to n valve havinga small amount of steam e 88 184
equal to the best alloy of copper and tin, but for good dura- 1i closed

qUAL Y lap, is Inadmissible, except it be t small 8
blebutlnp, I think nothing can beat the ones I have men- . l G i

ono having a maximum of such lap,

el ot sl LE X0, 14.—EXHAUST AT THE BACK END.
oned., . o causes which effect partial closure of the front port L Port A, Port s,
~ Pittsburgh, Pa. are those sot forth in Fig. 68 and its nccompanying oxpl:mn. fac 4 el e e Doy
- tlon. Wo have given the valve three fourths of an inch 114 7-16 184
i How to Learn Color Tosts for Tompor, more travel than it had in our former oxfmrimuut; and the 2 7-8 15-16
Suys Mr. J. Richurds: ‘‘Procure eight picce of cast steol, | effocts of this increass nro experienced more in one part of 1 7-8 7.8 barely
about 2 inches long by 1 inch wide and § of an inch thick;|the valve travel than In another, as already explained. We 2 8 T AN
heat them to a high red heat, and drop them intoa salt bath, | have also increased the lap of the valve, and have had, ns a g 78 5-8 full
Leave one without tempering, to show the white shade of ex- | natural consequence, to increaso the lead of the eccentrie so 4 78 11-16
treme hardness, and grind off and polish one side of each of | as to get the same amount of lead on the valyve as we had in b 7-8 34
the remaining soven pieces. Then give them to an exporl: | our provious experiment (that is, one sixty-fourth of an inch); 6 78 1816
enced tool maker to be drawn to seven various shades of | for an increase in the amount of the steam lap on a valve ne- 7 74 15-16
_ temper, ranging from the white piece to the dark blue color | cessitates an increased amount of lead of the eccentric (to 8 7 118
~ of soft steel. On the backs of these picces paste labels, de- | get an equal amount of lead on the valye) and therefore a 9 7-8 138
scribing the technical name of the shades and the general | greater irregularity in the movement of the valve, Thelead 10 3-8 111-16
uses to which tools of corresponding hardness are adapted. |of an eccontric (which gives us the lead of the valve) is the 11 3-16 full 134
This will form an interesting collection of specimens, and ac- | amount to which it is set so that its throw line stands in ad- 1114 closed

custom the eyo to the varions tints, which will,after some ex-
perience, be instantly mognls‘od when seen separately.”

PRACTICAL MECHANISM.
Nosnes XVIL

vance (in the direction in which the engine is to run) of a
line at right angles to the center line of the crank, as shown
in Fig. 55, A A being the center
of the line crank; B aline at
right angles to A A ; C the throw
line of the cecentric; and the dis-
tance from C to B, at the peri-
phery of the eccentric, the lead
of the cocentric, the arrow deno-
ting the direction in which the
engine is to run,

In n former experiment, we
found that increasing the throw
of the eccentric, and hence the
travel of the walve, rendered it
necessary to diminish the lead
of the eccentric, and therefore
tended to diminish the irregula-
rity of the valve movement.
The reason, in that case, was
that no addition had been made

We here find that the exhaust opening, during the early
part of the stroke, that s, from the first to the fifth inch of
piston movement, was less at Bthan it was at A, in Fig. 54,
and was, nt one part of each stroke, but little more than one
half the full width of A, and therefore as small as is com-
patible with an exhau;t sufficiently free for a fast running
engine. We have, in point of fact, by the partial closure of
B, filched from the exhaust opening to enable us to use the
steam more expansively; and in the case of a very fast run-
ning engine, we have rather lost than gained by the opera-
tion, In locomotives (the piston travel being very fast) suffi-
cient steam lap is employed to leave the opening at B equal,
at all parts of the stroke, to the full width of the steam
ports,

It has been already remarked that Jap on the exhaust side
of the valve is sometimes employed to prevent the steam
from exhausting too early in the stroke; and that, whatever
the amount of such lap, it cramps to a like amount the ex-
haust opening. How then, it will naturally be asked, can
exhaust lap be employed at all, since the opening at B is al.
ready as small as sdmissible, and such lap would make It

I‘lj. 5i 5.‘z

BY JOSHUA ROSE.

MOVEMENT OF THE PISTON AND THE CRANK.

- Let us now pluaoce upon the valve a maximum of steam lap,
and wo shall find an entirely new element under considera-
tion. It is that, although steam lap to a certain amount gives
us o more freo exhaust, boyond that amount it cramps the
exhaust by closing the exhaust port of the cylinder. Sup-
pose, for instance, we give the valve, of the engine upon
‘which we have beon experimenting, seven eighths of steam
lap (instead of three eighths, as formerly). We shall find
that, at one part of the stroke, the valve, after having opened
the exhanst port full, will commence to close the cylinder
exhaust port, so that, while the steam port (being used as an
exhanst port) is full open, the exhaust port of the cylinder is
as shown in Fig. 54 (the valve seat face at D being left wider

/ \\ \,\‘
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to the steam lap of the valve; for if such an addition had
been made, the eccentric would have required to have been
given increased instead of diminished lead, as shown in

still less? This leads us to the consideration of the width
of the exhaust port of the cylinder, that Is to say, of the
port, E, in Fig. 47.

We have in all our previous experi.
ments made this port twice the width of the steam port,
which is the proportion generally employed; and which pro.
portion is ample, providing that the amount of steam lap is
not more than three quarters that of the width of the steam
port ; because, up to that amount, the exhaust opening at B,

Fig. 53.
Proceeding with our maximum increase of steam lap, we
find the movements to be as follows:

TABLE X0. 11.—FRONT END.

Fitoumered . Parsopm Patonmoved  Portopen | pye 54, will, at all parts of the stroke, be equal to that at

1 5.8 7 1.2 A, in Fig. 54, while beyond that amount it will be, as shown,

a 8.4 8 5-16 less than at A,

8 18-16 914 closed, and ex-| The width of the cylinder exhaust port may be, if the
than before, to provent the steam from blowing through to 4 18-16 pansion begins | valve have little or no steam lap, even less than twice the
the oxhaust port, as it would do if the fuce, D, were only us 5 8.4 full 1188 closed, but ex- | width of the steam port; for instance, the port, E (Fig. 47),
wide asthe bridge botween the steam and exhaust ports, asin 8 11-16 pansion ends | hay been in all our experiments one and three fourths of an
our former experiments), A being the steam port operating 12 exhaust port | oh wide, the steam ports being seven eighths of an ineh
as an oxhaust port and full open; whereas the exhaust port, open full wide; but the valve baving no steam lap, the port, E, may
B, of the cylinder, is closed to such a degree as to cramp TABLE XO. 12.—BACK END. be made one and one half inches wide only, in which case
the exhaust to the extent of the difference in width of open. Phtos moved Tors spen IS Meaved Fortope® | (the bridges and steam ports remaining unaltered in width)
ing betwoen the ports, A and B. We have, however, already 3 18.16 6 58 the valve would require to have a narrower exhaust port,
decided that the exhaust opening should never be less (du- 9 n.8 7 7-16 and would hence be to that amount narrower in its total
ring any part of the exhaust) than one half the full width of 8 7.8 5 closed, and ex. | width, thus reducing the area of its back face, upon which
the steam port ; henoce it follows that the maximum of steam 1 7.8 838 pansion begins | the steam nots to press it to its seat, and heuce reducing the
lap should in all cases bo such an amount as will leave an 6 84 y1 ¢losed, but expan- | friction upon its face and the power required to move it
exhaust opening, atall times, at both the ports, A and B, Fig. slon ends o
54, equal to one half of the full width of the port, A; and it 12 "::::;Ll " Finlshing Microscople Siides.

also follows that the limit to which a valve may bo made to
work expansively is defined or governed by the width of
opening which it will leave at B.

We will now place the engine upon which we have exper-
imented under conditions to work to s maximum of expan.
wion, giving to the valve seven eighths inch of steam lap on
each sido, by increasing the valve travel to three and nine
sixtoonths inches, and lengthening the cccentric rod one
elghth lnch (which will be necessary for the increased travel).

Having effected theso alterations and moved the engine
yound a revolution, the first thing to attract our attention ly
that the front steam port is not left full open by the valve at
any part of the stroke, making it appear that the eccentric
‘yod is either Lo long or that the valve is not properly set;
that neither of these defects exists is proved by the fact that
the valve lead is equal at each end of the stroke while our
valve travel is suflicient to fully open both ports (provided
the valve movement were regular); for the width of the steam
port, seven elghths, added 1o the steam lap, seven eighths,
amounts to one and three fourths inches, which, multiplied
Dy two, is three and a half ; whoreas, our travel is throe and
nine sixteenths inches, or one sixteenth more than would sp-

The object and & moderate quantity of balsawm are covered
with thin glass In the usual way, and, if the object is small,
held down with a spring clip to prevent displscement, The
slide is then boiled either over a spirit lamp or, better still,
over an ordinary microscople lamp, Vapor of turpentine is
freoly given off, which, as theslide cools, contracts, drawing
under the superfluous balsam, which should be kept round
tho glass cover with a needle.  When cool, the balsam may
be chipped off with a kunlfo, and the slide finished in the
usual way. The cover can never be displaced, as is too often
the case where the slide Is not bolled, A Httle practice will
tell when the boiling has gone far enough, as, If continued
too long, the bubbles formed during the process will not dis.
appear, and the slide will be spoiled.

Wo flnd here that the steam in the back end commenced
to work expansively threo quarters of an inch earlier in the
stroke than that in the front end of the cylinder, and that
it was used expansively during two and five eighths inches
of the stroke instead of two und one eighth, as in the front
stroke; and furthormore, that the steam in the back end
commencad to exhuust when the piston had moved elevon and
ono olghth inches of Ity stroke, leaving it to travel the other
woven olghthis of an inch without any pressure behind it; while
tho steam In the front end commenced to exhaust when the
piston had moved eloven and three eighths inches of the
stroke, leaving 1t to travel the other five eighths without any
steam pressure behind it

Such are the irregularities due to the employment of &
maximum of steam lap and its accompanying lead of eccen.
tric, the greatest dofect of them all being that the exhaust
port opens too early In the stroke, and thus the engine loses
a largo part of the effectivences of thesteam. It s the varia-
tion of the oxhaust port opening after the piston hss com.
menced its retarn stroke (which does not, therefore, ap-
pear in the previous tables) that prevents us (as before stated)

Ix the article on balloons, page 64, current volume, in 1st
example: For 5,026°5 pounds, substitute 5,020°5 foet. See
tion (¢) of the rale: For buoyant offect, subwtitute square of
the buoyant effect. Formula at end of article:

2a Baty 2a Bt
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IMPROVED CAMP LOUNGE.

Parties intending to camp ont during next snmmer, hunt.
ors, lumbermen, and, in brief, all who, cither for pleasure or
necessity, sleep in the open air, will find in the device here-
with illustrated a light, compact, and comfortable couch, It
is composed of but fow parts, which may be taken apart and
folded into very small space, s0 as to be carried in a small
valise, or in the hand, or even in a deop overcoat pocket, The
invention is simply a pivce of canvas which, when stretehed
on a frame, presents the appearance represonted in tho en.
graving. Thore are two side sticks, A, which aro Jointed in
the middle so as vo be folded in small.
or space, and two girths, B and C,
which form the transverse portions of
the frame.  Girth, B, forming the
head, is straight, and into its extre-
mities the shanks of the double fer-
rales are screwed with right and left
hand threads. The inner pair of fer-
rules receive the ends of the side
sticks. The shanks of the ferrulesof
girth, C, are arched so as to raise the
hip of the person reclining a short
distance above the ground. Said
shanks aro also provided with right
and left hand screws, so that, by
tarning both girths, the width of the
frame may be expanded at pleasure,

In putting the couch together, the
side sticks are inserted through the
side hems, and the head girth through
an additional head piece. The foot
girth rests upon the ground. The
girths are then turned to proper width
and the canvas stretched tightly. In
order to support the conch ata suita-
bleincline, two sticks are inserted in
the outer ferrules of the double fer-
rules on girth, B, said ferrules being
formed st right angles to those in which the side sticks are
inserted. The holes shown in the girths are for the inser-
tion of sticks in case levers are needed for turning the
girths, A loose plece of canvas is provided, secured to the
main portion, and which rests upon the ground beneath the
lower portion of the body and feet of the occupant. The
small compass and convenient shape into which the device
can ba folded, is shown on the left of the illustration .It is
not absolutely necessary to carry any of the wooden portions
of the conch, except the girths, B and C, as the side and sup-
porting sticks may easily be cut from the forest when needed.

The deviee is n substitute for the india rubber, woolen,
and other blankets usually carried to spread upon the ground.
It may also be pitched upon uneven ground, securing a com-
fortable resting place; any desirable elevationof the head
may be obtained by driving the sticks more or less into the
soil. It, besides, furnishes a softer bed, and raises the body
of the occupant above the surface, an advantage of great
sanitary importance,

Patented through the Scientific American Patent Agency,
January 12, 1875, For further particulars address The Camp
Lounge Company, Troy, N. Y., who will forward one to any
address for §4

IMPROVED GRATE BAR.

can dorlye the materials essentinl to the proper development
of thoir different parts.  The blood, neting as medium to sup-
ply theso materials, cannot manufacture them, but must be
supplied most gereously. and the food taken into the sys-
tom must be the base for supplies. Then it follows that the
food richest in phospliates is what we need. In the prepa-
ration of wheat flour the most valuable part is rojoc!vd-—llmt
which contains the very nutriment for the want of which we
nre losing our teeth, 'Thesnimals fare better than we. The
Seateh ontmoend §8 still richer in phosphates than wheat, be
the Intter ever so properly prepared; therefore, to substitute
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A NEW CAMP LOUNGE.

this for the fine wheat flour is what is essential if we wish to
have such teeth as Nature designed we should. These are
my convictions, and they are strengthened daily.

I have had opportunity to examine the mounths of people of
almost every nationality, and [ have found none that could
be compared with those from the north of Ireland and of
Scotland. These people make use of ontmeal as a principal
article of food. They tell me that it is an almost universal
breakfast dish, in the form of porridge, with milk, especially
for the young. In many families it is served in cake form
for supper. This is a national dish. All partake of it, old
and young; and it is with the latter, during the period when
all the developmental forces are active, that the system thus
nourished is the most benefited. These people not only have
a good dental development, but they are strong and healthy,
possessing a strength and vigor of constitution almost un
known elsewhere, Acknowledge that Nature must find in
the food the material out of which to build up a strong and
vigorous constitution: how can we expect to have teeth other
than of the delicate, fragile sort, easily acted upon by the
deleterions agents present in the mouth, if we persist in
withholding the very clements required for their proper nour-
ishment and development ?

We all know that, during the period of growth and devel-
opment, if there is an unusual deficiency of the bone.produec-

-
e

We illustrate a novel grate bar, by Mr. C. Toope, of this
city, and patented to him January 12, 1875,
The inventor has had many years’ experience
88 a practical engineer and iron molder. In
the present device he has utilized his expe-
rience to prodace s bar which, while having
the greatest amount of air surface, will still
retain the nocessary strength, The inven-
tion, it is claimed, cannot be injured by con-
traction or expansion. The Jock on the sides,
in the center of each bar, holds it securely
in its place, and prevents it from falling in
case the ends should be burned off. The
lags on its sides are about two inches apart,
and interwoct each other, These, together
with the crossbars between the flanges, on
the lower-xide, prevent the bar from warp.
ing or twisting, and the flanges from wi-
dening or contracting. The bar is further
claimed to be light, durable, and to give a
large area of air surface, and, from its pecu-
liar construction, to save from 25 to 40 per
cent in welght, acconling to size, as com.
pared with other bars now in nse.

The Inventor Is extensively engaged In the
foundery business, with ample facilities for
manafacturing, and proposes to furnish
theso bars either by the pound or square
foot, at the ordinary price of eastings, and
mnch below the price usually charged by middlemen,

The engravings represeut, respectively, the uppor side,
Fig. 1, and the Jower side, Fig. 2. For further particulars ad.
dress Charles Toope & Co., Lexington Tron Foundery, 88th
streot, near Fourth avenus, New York city,

Onuises of the Deeay of Teoth.

In & paper read bofore the Amarican Dental Bocioty of Eu.
rope, Dr. George W. Field says: * By analysis, healthy blood
Is found to comtain & small percentage of inorganic mattor,
and wo can but infer that it is thero for o purpose, and that
purpose the bullding up and supporting a perfect osseous

system, and that it is from this source alons that the N‘(‘lh‘

ing elements, if, becauso of a severe illness, there is a sus.

TOOPE'S IMPROVED GRATE BAR,

ponsion or a weakening of the assimilative power of the sys.
temn, this temporary arrest of the dovoloping Process .Iu
growth leaves it ineflaceable mark, and now hore 8o con.
spicuounly ss upon the tecth. This being the caso, is It un.
reasonable to supposo that, given the ordinarily good health
and activity of the developmental forces of children, and »
genorous rupply of the proper hone food, we will have s
result a good dental development ¥
Vinny Maslclans,

M. Dufossé has recently published s sorios of admirable
rescarches, in which acoustic phenomenn and fishes have
boen fully systematized and classified, cortalinly with very
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curlous and striking results,  Ho rocognizes the fact that,
out of 8,000 species of fishcs 52 are capnble of producing
sonnds.  Dr. Galton, in commenting upon the subject, adds
that * there is every reason to beliove that the majority of
the sounds produced by fishes are not casunl uttersnces, but
are truly voluntary ;" and he further states that, among suel,
there I8 n most remarkable development of the organs of
hearing, inull essential particulars corralntive with the degren
of perfection of the instrument.”

M. Dufossé divides the phenomena into two classes,
Under the first he places certain sounds which fishes emit
when taken off the hoole and pitched
into n receptacle, 'These are evident-
ly involuntary, and perhaps convul-
give; and among them may be men-
tioned n cronking noise made by the
tench, carp, loach, and other thick-
lipped fish, when compelled suddenly
to open the mouth. The sea horse also
mnkes a peculiar, sharp sound, by
means of a little bone loosely articu-
lated to the gill covering.

The second class includes expressive
noises; and it is in this eategory that
the novel and interesting portions of
the discoveries are met. Subdividing
his subject, M. Dufossé first refers to
expressive sounds of n stridulous or
harsh nature. These are caused by
friction of the pharyngeal bones in a

v species of mackerel.  The noise is
- rough, short, and piercing; and both
males and females are equally sono-
rous, especially in the hottest part of
summer. A somowhat similar sound,
though more resembling a grinding
of the teeth, is made by the sun fish,
and is due to friction of hard promi-
nences in the jaws, playing the part of

o

intermaxillary teeth.
Blowing sounds are included in the second subdivision,

and are peculiar to the carp tribe. It appears that the fish
has an air bladder, provided with a duct communicating with
the gullet. Little valves in this duct can be opened or closed
by the animal at pleasure, so as to control the escape of gases
from the bladder, through which the blowing sound is pro-
duced. B

The most important portion of the investigation is found
in the second division of the second class, namely musical
sounds. Their timbre is more or less sweet and soft, and
never excites such sensations as are caused by grinding the
teeth. They are subject also to an extraordinary degree of
change, and their vibrations after being analyzed can be
measured by appropriate instruments. They are generated
by the air bladder, together with its muscles, the action of
the latter being aided and intensified by the rest of the or-
gans, The quality of the sounds is modified by the contrac-
tion of other muscles. The maigre, a fish found in shoals
off the French coast, is cited as the most striking instance.
The sounds emitted are notable principally for their length,
having a mean of 24 seconds, and for their monotonous uni-
formity. The timbre varies very much, the most common
being that of an ordinary reed organ or the reed of a clarion-
net,  Another fimdre resembles that of the largest string of
a violoncello, gometimes passing to that of a bourdon organ
pipe. Some sounds, are, however, less
sweet, and may have some likeness to the
tone of a hardygurdy or rattle; while others
are clear and pure, resembling in their tim-
bre those produced by a hautboy, harmo-
nica, or accordeon. They have gencrally,
however, n tendency to degenerate into o
humming sound, ecither from an excess or
from n want of intensity. M. Dufossé sug-
gests that the song of the fabled sirens had
its origin in the utterances of a shoal of
maigres,

In his review of these investigations,
which we find in the Popular Science Re-
viaw, Dr. Galton mentions numerous other
instances of musical fishes. In the harbor
of Bombay there is a fish, resembling the
ordinary perch, which makes long drawn
musicnl notes like the dying endence of an
wolian harp; and In Coylon two mollusks
are found, called ** ereoping sholls,” which
evolve similar sounds, The magoor, o fish
found in the lake at Colombo, makes a
grant when disturbed undor water, and
Darwin mentions o kind of sifurus, mot
with In the Pansma river, which also pro-
duces o grating nolwo, distinetly sudible
when the fish is submerged, :

Dr. Galton says, in concluding, that **as the sounds
generally oxcel in frequency and Intonsity at the breeding
season, it will not bo unreasonable to regord them—granting,
s wo do, that the chirp of the cricket and the eroak of the
frog Is each in its way an alluving seronade—as nuptial
hymns, or, to nse language asoribed to Plutarch, as ** deafen-
ing opithalamin, "

In plugging scrow holes in finished work, glue only the
cdgo of the plag; putno glue in the hole. Pass a spongo of
Lot wator over brud holes,and, when dry,sandpaper and paint.

The putty in the latter caso, aftor the wood {y swelled, will
not moot the brad head,
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REMARKABLE BIRDS,

Our latest English advices report that many additions of
interest and importance have recently been made to the
Zoological Socioty's collection in Regent's Park, London.
Among these are some specimens of & bustard, which is
common in the Cape sottlement, South Africa, and is known
scientifically as the cupodotus kori; and we publish herewith
an engraving of two of them, seleoted from the pages of
The Fdd.

Burchell, in his ** Travels in the Interior of South Africa,”
gives an account of this bustard, which he found on the bor-
ders of the Orange River. He says it is there known as the
wilde paaww, or peacock, and is much esteemed for food,
sometimes growing enormously fat, and increasing to a
weight which a man can only carry with difficulty. In the
Sichuana language, he tells us, the bird is called korv, from
which its present scientific appellation has been derived.

In the Cape Colony, where it is migratory, arriving from
the interior in greater or lesser numbers according to the
drought, it is called the gom paaww, and is pretty generally
distributed in the open plains dotted with mimosa jungle in
the northern and castern parts of the colony. Itis a noble
bird, and, when seen stalking about in its proper haunts, says
Mr. E. L. Layard, * affords a sight to a hunter's eye never to
be forgotten.”

Andersson states that the kori bustard is found throughout
the year in Damnaraland and Great Namaqua Land, and is
common as far ns Ondonga; but is partinlly migratory.
He never saw one weighing more than thirty pounds; but
was assured on good authority that, in some parts of the Free
States and the Transvaal districts, individuals are sometimes
shot weighing from sixty to seventy pounds. This state-
ment, however, must be accepted with reservation. The
sproad of wingsis8 feet 4inches. Its flight is heavy, but never-
theless rapid, and at night, says Anderson, when changing
its feeding ground, it may be seen flying at a great hight.
1t feeds on insects and berries, and is very partial to the
sweet gummy exudations of the low mimosa thorn, so abun-
dant in Damaraland. This, no doubt, is the origin of its
Cape name, ** gom panuw,” although Andersson, who refers
to this propensity, does not give the local name for the bird;
while Mr. Layard, who mentions the name in his Birds of
South Africa,” says nothing about the bird feeding on gum.
He states, however, that it is never found far from the mi-
mosa jungle that skirts the rivers,

In addition to the food above mentioned, the kori will eat
reptiles, and can swallow = lizard or snake of considerable
size. A female bird of this species, which was shot by Mr.
Layard and a friend, disgorged the largest chamelecn they
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had ever seen, and the crop contained in addition 8 mass of
small snakes and locusts,

The three smaller figures in the background, in the act of
*“ showing off,” are Australian bustards, of which remarkable
species we published illustrations and descriptions on page
162, volume XXVIIL. Mr. Bartlett, the superintendent of
the Zdological Gardens, has reason to believe that this cu-
rious display, which takes place in the pairingz season, is
different with each species.

Diphtherin,

Dr. George Johnson, senior physician to King's College
Hospital, England, gives an interesting paper in the London
Lancet on this subject, from which we derive the following:

““I propose in the present communication to discuss some
important practical questions relating to the etlology, the
pathology, and the treatment of diphtheria.

There are practitioners who, belioving that diphtheria is
a specific contagious disease, maintain that defective drain.
ageand filth have little or no influence in its causation,
while others, denying its contagiousness, assert that Its ori-
gin and spread may always be explained by its insanitary
conditions. 1 believe that both classes of negationists are in
error. T have nodoubt that the disease, though not highly
contagious, is communicable from the sick to the healthy,
and I have as little doubt that it is often cansed by filthy
emanations from sewers and cesspools, and this, too, when it
i5 in the highest degree improbable that any specific poison
can have been introduced from withont into the decomposing
stuff that has excited the disease, In proof of the conta-
giousness of diphtheria, the following, amongst a multitude
of similar cases, may be set forth:

M. Valleix, a colleague of Trousseaun, while examiniong the
throat of a patient, received into his mouth a small quantity
of saliva spurted out by the patient in conghing. Nextday,
on one of his tonsils there was a pellicular deposit, and some
hours later both tonsils of the uvala were covered by false
membrane; the disease made rapid progress, and in forty-
eight hours he died. Another of Trousseau’s provincial col.
leagues was performing tracheotomy in a case of diphtheritic
croup, when he applied his mouth to the wound to suck
blood from the trachea. He thus inoculated himself, and
died in forty-eight hours. [Several other similar examples
are then cited, also cases where the disease was apparently
communicated to persons visiting or living in the apartments
of the diphtheria patient.]

I believe that all the cases which I have cited are examples

wrﬂi'o.ns with the tissues of the reciplent. To oppose
O PORSYE evidencs of this kind such negative statements
as that, in numberless instances, medieal attendants and
nurses hu‘f* come into clove contact with diphtheritic
pa?lenls, without taking the disease, appesrs to me a
vain u!nl frivolous objection, Diphtheria is not a highly
contagious disease. Tn the seale of infectiousness it stands
far below scarlet fever, for instance, and there Is resson to
believe that the susceptibility to disease differs almost infin-
itely-in different persons; but a medical attendant who en-
tirely ignores the contagiousness of the malady is likely to
neglect reasonable and necessary precautions to protect him.-
self and others from the risk of infeetion,

When a case of diphtheria occurs in & house without avi-
dence of importation from without, still more when several
cases occur together or in quick succession, there will be
good reason to suspect that sewers, cesspools, or contamina-
ted water may be the source of the disease. My belief is that,
in a very large proportion of cases, there is as close a relation
between diphtheria and insanitary conditions as exists be-
tween typhoid fever and similar insanitary conditions; and
I scarcely need say that, if this be so, the general recognition
of the fact is of the greatest importance with reference to
the adoption of preventive messures. There is reason to
believe that much more harm would resalt from ignorance of
the filth origin of diphtheria than from practically ignoring
its infectiousness,

Many instances have come to my knowledge in which
fetid fecal emanations have appeared to be the direct cause
of diphtheria.

Ono case was of a family consisting of a Indy, her husband,
four children, and three servants. The house is drained in-
10 a cesspool about twenty yards distant. The accumulation
of many months was emptied one day while the wind was
blowing towards the house from the cesspool, and a very
offensive smell reached the house, Three days afterwards
all the four children became feverish and complained of sore
throat; the tonsils were seen to be inflamed and covered with
vellowish white patches. In a few days two of the servants
were attacked, one rather severely, and, lastly, the lady.
Her tonsils were inflamed and covered by false membrane.
The only member of the family who escaped was the hus-
band, who was away from home all day, and one servant.”

In another caso the family consisted of the father and
mother, seven children, and three servants. ‘Ongoing up
the garden to the house, my nose was assailed by a horrible

stink, and, seeing some men at work close to the house, I

of the diphtheritic infection heing conveyed either through : stopped to see what they were doing. I found that they had
the air or more directly by the actual contact of the morbid | ripped open a drain ranning
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in front of the house within ten
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yards of it, and they had opened & cesspool futo which the
drain flowed. I found tlie mother, five of the children, and
two of the servants saffering from sore throat,' Mr. Bateran
says:—*' L am at the prosent time (January, 1874) attending
at another honse where a young Iady and the parlor mald
are suffering from severe sore throat with the usual patchos,
A cesspool had been opened a fow days before quite elose to
the honse. 1 feel quite cortain that all these cases wore
caused by the sewage filth, and in particular by that portion
of it which, floating in the atmosphere, was respired by tho
persons affected  Many other cases were cited.

1t appears to me to be a matterof almost absolute certainty
that the foul cesspool was the primary source of all these
cases.

My friend Mr. Salter, of Tolleshunt D'Arcy, in Essex,
who has had a large experience of diphtheria, writes to mo
that he has ‘had unquestionably s great many cases of
diphtheria whose origin can be distinctly traced to sowago
poison, elther gaseous or liguid,” and he gives me some par.
tioulars of an outbresk in one family, four children and a
nurse having been attacked in quick succession, which he
attributes to the percolation of sewage into the well which
supplied the family with water.

1 1ook upon the oceurrence of an indigenous case of diph-
theria in a house as an indieation of the necessity for a most
rigid inquiry into the condition of the drainage and the
water supply. At the bogioning of the present year, a gen-
tleman living in one of the best houses in Queen's Gate
asked me to see his butler, whom I found suffering from a
sovers attack of diphtheria. The basement of the house
looked the perfection of cleanliness, but I advised that a
sanitary engincer shonld be called in to inspect the premises.
The result was the discovery of an untrapped sink pipe near
the butler's sleeping room.

It is notorious that, in the houses of some of the most ex-
alted and wealthy, and in open country districts, the sanitary
defects which originate such diseases as diphtheria and ty-
phoid fever are almost as common as in the meanest cottages
and in the most crowded cities; but it is obvions that over-
crowding in the small rooms and cottages inhabited by the
lower classes must greatly increase the danger arising from
other insanitary conditions.

In opposition to the doctrine which I am now advocating,
it is sometimes stated with perfect truth that diphtheria
never visits some houses which are dirty within and without,
and which are surrounded by eyvery form of abominable
filth. The reply to this is that no one believes that any and
every kind of foul emanation from decomposing organic
matter will suffice to cause diphtheria. As every black
powder containing charcoal is not the explosive compound
which we call gunpowder, so every fetid gas escaping from
a drain or a cesssool is not Iaden with the perilous stuff
which will excite diphtheria. We believe that a combina.-
tion of conditions, local and atmospheric, is required to gin-
erate or develop the morbid poison, and the absence of any
one of these may prevent its formation.”

In view of the great prevalence of this disease at the pres.
ent time in New York city, and the extensive mortality
therefrom resulting, we would ageain call the attention of
our Board of Health to the importance of issuing an order,
without further delay, requiring all house owners to make a
pipe connection from the house drain to thekitchen chimney,
As we have heretofore shown, by this simple expedient, cost-
ing probably not more than ten dollars for each house, the
sowage gas will then escape up chimney, and not find its
way into the apartments of the building, to poison the at-
mosphere, and generate diphtheria, typhus, and other malig-
nent diseases among the occupants. It is well known that
the ordinary pipe traps do not prevent, except in part, the
backing up of the foul sewage gases. The only effectunl
remedy is an open escape pipe into the chimney. If the es-
cape pipe connects with the kitchen chimney, which is all
the time, winter and summer, kept warm by a fire, there
will always be an attending column of air to assist in carry-
ing off the sewage guses, and, to some extent, render them
innocuous.

Water,

The sixth and conclading lecture of the conrse on chem-
istry by Dr. Frankland, F.R.S,, to working men in connec-
tion with the Royal 8chool of Mines, was delivered Iatoly,
Subject: Water,

The lecturer said : People usually imagine that they know
all abont water perfectly well, but, in trath, we are very far
from knowing all about it; a whole course of lectures would
not be sufficient to go through all the known propertios of
water. We will look at a few of its principal qualities:
First, as to its color ; doubtless you would say, if asked, that
water Is colorless, and wo it appears to be when you look
only st a thin stratum; but looked at in s stratum of suffi-
cient depth, it will bo seen that water has its own pecaliar
color—a bluish green tint. This we show by passing A may
of white light from the eloctrical lamp through a horizon.
tal tube, which is 156 feet long and half filled with pure
wator from the laboratory, and you seo the light, passing
through the air in the top of the tube on to the screen, is
white; that through the water has u bluish green tint, This
layer corresponds to a reservoir 74 feet deep, and a stratum
of pure water of that depth would give this color.

Another quality of water is its comparative incompressi.
bility; it was doabted for s very long time whether it was
compressible at all, and the celebrated Florence oxperiment
did not settle the question; but it has been shown that it I
slightly compressible, that, for one sdditional atmosphere,
1,000,000 volumes of water are compressed to the extent of
518 volumes.
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any other substance wo know ; that is to say, a certain weight
of water contains more heat than an equal weight of any

{slands and countries Iying near the sen. Thus, in the hot
saummer months, when the land gots strongly heated, the
wator absorbs the rays of the sun, but its tomperature rises
much more slowly, and thus it moderates the heat of tho
Innd ; whorens In winter the roverse takes pluce: the land
parts with its heat roadily and becomes eold, while the water
gives out n much greator quantity of heat In falling through
a similar number of degrees,  For this reason the climates
of islands are more uniform, and subject to less extremes
than those of inland countries, The heat given out by 1 1b.
of water in cooling 1° would ralse 1 1b. of air 4°; or 1 cuble
inch of water in losing 17 of heat warms 8,076 cubie inches
of air 4°.  On this account, too, our east winds, blowing over
largo surfaces of land which has but low specific heat, are so
much colder than our west winds which come to us over
water.  Water, too, hns n high latent heat, and this, too,
has an fmportant bearing in the condition of water ns it
exists In Nuture. Thus, § cuble foot of water at the tem.
perature of 8§2° Fah, glvos out, when it becomes converted
into ice, & quantity of heat equal to that given out by the
burning of a bushel of coal.

Further, water expands on freezing, and the coating of ice
thus formed on the surface has a tendency to prevent Inrge
masses of water from being ontirely fromen. Sometimes we
hear of ground ice, or ico formed on the beds of rivers;
and the lecturer, who was in Switzerland last winter, noticed
that in all the rivers there this ground ice was formed,
It admitted of a very simple explanation. Owing to the
curious property of this maximum density of water, in still
water the ice will be formed on the surface, as before ex-
plained; but in these Alpine streams the whole mass of
water is kept agitated and mixed up, and consequently keeps
thronghout of a uniform temperature. Thus we may have
the whole body of water uniformly cooled down to 32° Fah.,
and jce will then form as readily at the bottom as at the top;
in fact, more readily, for it is easily proved that ice forms
(and the same is the case with other liquids as well as water,
in crystalizing) most readily in contact with rough surfaces,
and therefore forms first in contact with the stones on the
bed of the river; and when once formed there it goes on in-
cressing, If water be perfectly still, it may be cooled down
soveral degrees below 82° Fah, without freezing ; and people
huve sometimes been surprised to find the water in the jugs
in their rooms in & morning, which was quite liquid when
they took up the jug, freeze as they attempted to pour it
out. Being perfectly quiescent, it had cooled below 32°
without freezing, but froze as soon as it was moved.

One of the properties of water most useful to chemists is
the power it has of dissolving a great many substances; and
this is of great commercial value, since such gases as hydro-
chloric acid gas and ammonia gus can be dissolved, and the
solution become marketable articles. At 59° Fah., and under
20021 inches pressure, 1 volume of water will dissolve 780
volumes of ammonia gas, or 450 volumes of hydrochloric acid
gas.  With regard to solids, it is found that, as a rule, they
are more soluble in hot than in cold water (common salt is
equally soluble at all temperatures). Hence, if water at o
high temperature be saturated with them, as it cools they
will be deposited, and it is found that they assume in depo-
sition definite geometrical forms; these are called crystals,
(Beautiful crystalization effects were then shown on the
scieen by means of the electrio lJamp and solar microscope,
the crystalization of red prussiate of potash being exceed.
ingly beautiful and interesting.)

LONDON WATER.

The above remarks apply to pure water, but we never
meet with pure water in Nature: nll natural waters contain
moro or less dissolved matter; the difference is only one of
degroe. We may divide the water we meet with around us
into (1) drinkable or potable water; (2) mineral water; (8) pol-
luted water, so fouled, by the drainage of towns or the refuse
of manufactories, that it is no longer fit for domestic use,
As the result of researches and observations carried on dur.
ing the last fifteen or twenty years, it has been asserted that
water is one of the most ready means of transmission of germs
of epidemic diseases, for example, water contaminated with
the excromentitions matter of porsons infected with those
diseases, Many people will not believe the thing to be true,
beeause theidea is so horrible ; but it is nevertheless the case,
People in large towns are constantly in the habit of drinking
water which is contaminated with their own excrementitions
matters, and in this way suchi diseases ns typhoid fever and
cholera nre spread. I could give instance after instance of
this, The presence of these matters in water is not so ensy
to detect as you might think; and anfortunately, the waters
80 contaminated taste somewhat better than the pure waters,
and people often prefer them, being unaware of the cause of
their preference There are means for testing the purity or
impurity of your water Iwill mention one or two simple
ones: Get a solution of nitrate of silver or lunar canstic (buy
the crystals at the chemist's, and dissolveo them in distilled oy
rain water), Here are throo specimoens of water, to each of
whick I will add & ‘ew drops of this solution of nitrate of
silver The first in distilled wator, and you see it remains
perfectly clear. The second is the ordinary Thames water,
supplied by the Grand Junction Company to this building;
here we have a moderately large white precipitate. The
third specimen I have obtained from a notorious pump in
Bloomsbury square, and you see what a copious precipitato
we get from that ; it becomes as white as milk. [If, then, the
nitrate of silver gives a very coplous precipitate (it will usu.
ally give some precipitate; but say if it is more than that

other yubstance; and this greatly influences the climate of |

Agnin, the specific heat of water is greater than that of ‘ Thames water gave) boware of drinking the water. It may

be fit to drink, but the probability is that it is contaminated
with those noxious matters. There is no wonder that our
third specimen gave such a precipitate (and all the shallow
wellg of London are as bad), for the water in them is n

more than the sonkage from the cosspools and similar places
in the nelghborhood. And yet people in the neighborhood
constantly drink it, and often prefer it to that supplied by
the companies, especially in summoer, when it is cooler than
the vupld warm water from the taps,  Somoe purts of London
are supplied with water from deep wells sunk into the chalk,
Now, if you subject that water to the next test I will men.
tlion, you will see its superiority. Take a tumblerful of
water, let & beam of sunlight from s slit in o shutter pass
through it, and observe the path of the light in the water,
Hore we have two specimens of water; the first from the
pipes of this building, that i, Thames water, the other
the deep woll water, On sending n beam from the electrie
Inmp through both of them, we sec at once that the path of
the beam In the first revenls itself as n broad and very marked
band of light, whils in the second the path of the benm is
almost invisible, That is to say, there is nothing like so
much suspended matter in the lattor specimen as in the for.
mer, although the Thames water is ns clear ns sand filters
can filter it; but there is no filter so efficient as the sonking
through several hundred feet of chalk.

Henry Highton,

Rev. Henry Highton, a gentleman long and well known in
scientific, telegraphic, and scholastic circles, died recently
in England. As a scientific man he is associated with vari.
ous discoveries in connection with electrical telegraphy, for
which he more than once received a medal from the Society
of Arts. He took out his first patent ns early as July, 1844,
for a telegraphisvorked by static electricity and a chemieal
recorder. In 1846 he invented his well known gold leaf tele
graph, which, however, was never practically used. A small
strip of gold leaf inserted in a glass tube was made to form
part of the line circuit, and it was placed between the poles
of a large permanent magnet. Whenever the line currents
passed through the gold leaf, it was instantly moved to the
right or left, according to the direction of the current, Its
delicacy is so great that efforts have been recently made to
introduce it upon our long cable circuits. In 1848 he took
out n patent, with his brother Edward, for n new form of
needle telegraph, and various other modifications; and in
1850 the British Electric Telegraph Company was formed
for the express purpose of working and bringing into more
general use the inventions of Messrs, H. and E. Highton. He
recently (1872-8) introduced a new form of battery, and has
been engaged in perfecting a mode of working long subma-
rine cables by means of his gold leaf receiver, and a new
electromagnetic induction apparstus, by which the sensitive.
ness of telegraph instruments is considerably incressed. Ho
also, some years ago, invented and perfected a new kind of
artificial stone, now largely used for paving and building
purposes. .

Stoppage of Carrlers In Pnoumatic Tubes,

Although this accident is exceedingly rare, yet the possi-
bility of its happening at all necessitates the discovery of n
ready means for localizing the position of the arrested carrier,
The method hitherto employed has not given good results.
It is to apply to the mouth of the pneumatic tube a recepta-
cle full of compressed air of a known pressure, which is al-
lowed to enter the tube. The resultant pressure in the re-
ceptacle and the tube.as far as the arrested carrier, furpishes
datum to estimate the carrier’s distance. The distances so
measured have not been approximately correct, M. Ch.
Bontemps adopts another method, based on the law of the
propagation of sound waves in pipes. He fits to the mouth
of the pneumatic tube a kind of drum, an instruoment fur.
nisghed with an elastic membrane whose inflations or depres-
sions are automatically registered upon a revolving cylinder
A diapason likewise traces, upon the same cylinder, seconds
and fractions of a second. The under part of the membrane
is set in motion by an explosion, say that of a pistol. The
blow raises the membrane, and its upward motion is at once
registered. The wavespeeds onwards along the tube with a
speed of 363 yards n second, and strikes against the ob-
stocle; thence it is reflected back to the membrane, and a
second motion is registered. It now only remains to calcu-
Inte the exact time between the two registers, representing
twice the time the wave takes to traverse the distance from
the tube's mouth to the obstacle. This arrangement is suid
to be so exact that the possible crror does not exceed 2 me-
ters, or 0} feet,

Cheap Telography,

Competition is the life of business ; and where that business
is conducted by people of expericnco and abllity, the public
are the gainers,

Tho Atlantic and PacificTelograph Company now loom up
as competitors with the Western Union Telegraph Company.
General Eckert, an experienced tolegrapher and manager,
long connected with the Western Union, has taken the
presidoncy of the Atlantic and Pacific. A lively competition
Is expected, und telegraphing, in some directions at least, is
likely to bo done at reduced prices,

DR. DeManrQuay, of the Hospice Dubols, recently removed
a lipoma weighing 8,200 grammes, about 7 1bs., from the
shoulder of & woman aged scventy.three. The tumor had
been twenty years in existence, snd the old woman used to
wear it in o bag, and carry it on her shoulders as a soldier
his knapsack. The operation was porfectly successful, and

the patient is doing well.
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