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BAND SAW MILLS FOR LOGS. wheel shaft. The high rate of speed--300 revolutions pel' 

Some years ago we publisbed a description of a band saw minute-at Wllich the engine is required to run, ('alls for 

mill arranged for sawing logs, erected in New York city great care in this method of construction, but all obstacles 

by the Atlantic Works, of Philadelphia. At that time such have been successfully overcome. The entire mill, feed 

mills were little known, but the 
increasing demand for some
tiling mom efficient and less 
wasteful than tbe circular mill 
h as led to many improvements 
in band saw mills. 

The wbeeh, tbe vital point of 
a band mill, are now eight feet 
m diameter, thus greatly reduc
ing tbe flexure of the saw. They 
are kept as light as possible, con
sistent with great strengtb, these 
two points being esseutial
strength to withstand the great 
strain of the saw and ligLtness 
to reduce the force of inertia, 
and consequent sudden strain on 
the saw blade in entering the 
log. 

The wheels are supported on 
stpel shafts, and have bearings 
on each side close to the hub. 
The wheel sbafts (,ave ample pro
vision made for adjustment in 
every direction, in order to per
mit of accurate alignment, and 
the adjustment of the upper 
wheel, wbich controls the posi
tion of the saw on tbe wheels, can 
be made wbile the mill is run
ning. 

The feed motion of the car
riage is novel and beautiful, 
being powerful and yet capable 
of very wide variation. It con
sists of a delicate friction device, 
which is at the same time so 
powerful as to move the heaviest 
logs with ease. It is so com
pletely under the control of the 
operator, tbat he can change the 
rate of feed instantly from zero 
to full speed, 01' alter tbe rate by 
an almost imperceptible varia
tion . 

In order to avoid the loss of 
power experienced through fric
tion and stiffness of belts, and as 
a superior mechanical construc
tion, the mill is arranged to be 
driven by a vertical steam engine 
connected directly to the saw 
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works, and engine, are bolted down to a masBive sole plate, 
six feet wide and nine feet long, and the parts are made of 
such strength and rigidity as to insllre tbe greatest stability. 
The engine is proportioned throughout for high speed, tbe 

working parts being capable of 
standing as high a mean effective 
pressure as a locomotive engine. 

The guides are bored true with 
the cylinder, and the cross head 
pin is central in the cross head, 
permitting the pin to assume 
tbe position of least strain. The 
reciprocating parts are counter
balanced as far as possible, and 
the compression of the ste am is 
so arranged as to take up all the 
shock arising from the inertia of 
tile unbalanced weight. At 300 
revolutions, or 600 feet , per 
minute, tbe motion is perfectly 
smooth and free from tremol'_ 
The position 6f tbe engine per
mits tbe operator to have COIll
plete access to all its parts with
out leaving the control of the 
mill. Tbe engine is 10 inches 
bore, 12 inches stroke, and at 600 
feet piston speed, with 70 pounds 
boiler pressure, will give ample 
power. All tbe parts of tbe en· 
gine can be oiled while in mo
tion, and the bearing surfaces 
are so large as to ru n cool 
without requiring undue atten
tion. 

The saws useo on this mill are 
about 50 feet long, 6 inches wide, 
and of the thickness known as 
17 gauge. In order to strain 
such a saw to the tension re
quired for cutting, the column 
and framing are made unusually 
strong. At first sigbt the mill 
appears heavy, but when the 
size of the saw is remembered, 
and also the fact tbat the mill 
can cut a log six feet in diame· 
tel', the proportions are seen to 
be correct. 

A very important improve
ment in this mill, and one found 
in tbe same form in no other 
mill, is an attacbment known as 
the saw deflector. This consists 
of a device so connected to the 
saw guides tbat when the motion 
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of the carriage is reversed, the saw blade is automatically 
drawn back about one-quarter of an inch from the freshly 
cut surface of the log, and retained in that position until the 
forward m otion of the carriage begins. when the saw is 
nstantly restored to its exact former position. The advan-
ages of thiFl are obvious. The saw does not sCI'atch the 

surface of the log on its back motion, while at the same 
time the speed of the quick retul'll movement can be greatly 
ncreased. 

Before this attachment was made, the retum motion of the 
carriage was twice as fast as the maximum forward feed; 
with the deflector attached the back motion has been easily 
ncreased to three times the forward feed. This may lIot ap

pear at first sight so important, but the firm suggest the fol

lowing calculation relative to this point : In a year of 300 

working days, without the deflector , 200 will be spent in cut

ting and 100 in running back the carriage; while with the 
deflector in use 225 days will be spent in cutting and only 
75 days ill running carriage back. a clean gain of 25 days' 
sawing. 

The carriage on which t1le log is cal'l'ied. together with 
he head blocks and dogs for supporting and holding it, as 

well as the set work� and rails on which tbe carriage runs, 
all merit attention. FOllr different kinds of car l'iages are 
made for these mills in ordel: to meet the varying wants of 
customers, but the style shown in the illustration is the most 
complete. 

The head blocks are each made of double wrought iron 
I-beams, planed trne and carrying strong knees to which 
the dogs are attached. These knees are made to recede 
44, 48, or 54 inches from the saw, as required. Motion is 
transmitted from the set works to the knees through a steel 
shaft, carrying cut steel pinions working in cut steel racks. 
The ratchet wheels in the set works have forged steell'ims. 

be ratchet teeth being machine cut, thus insuring the great
est accuracy in every respect. This set works is graduated to 
set to sixteenths. After the log bas been entirely sawp.d, the 
knees can be bl'Ought back by power while the carriage is 
running back, 01· a few tums of the hand wheel on the car
riage will bring them back simu ltaneously. 

The dogs used for holding the log are the celebrated 
Knight's patent upper and lower dog. 'l'hese dogs are so 
well known that it is only necessary to say that the u pper 
and lower dogs can be adjusted separately or together. and 
that they will hold a l og or fiitch when nearly cut up, so 
that it is impossible for the board to spring away from the 
knees, thus permitting a log to be cut up true to the la�t 
board. 
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IOCTOBER 4. 1884. 
THE GREAT TELEPHONE SUIT. 

After four years. of preliminary work, tbe great telepbone 
suit between the Amel'ican Bell and the People'l' Telephone 
Co. has l'eached a heal·ing. In the interest of tbe inven
tions tbemselves, in the magnitude of the amount involved, 
and in the number of witnellses and size of record, the suit 
has no parallel. The fOUL' years' work and the accumulation 
of the vast amount of testimony is amply justified from the 
standpoint of the first two considerat ions. 

The history of the litigation may be briefly stated. It is 
a suit brought by the American Bell Telephone Company 
upon letters patent issued to Alexander Graham Bell, 
dated March 7, 1876, and January 30, 1877, against the Peo
ple's Telephone Company, of this city. The possession of 
these patents has given the Bell Company the control of the 
telephone market. They sue the People's Company as in
fringers. In their defense the People'S Company allege pri
ority of invention on the part of Daniel Drawbaugh, and the 
issue of infringement is waived, the defendants practically 
admitting that they do illfringe upon the Bell patents. The 
defendants claim that tbe invention of these patents was 
made at a period long prior to their date of issue. by Daniel 
Drawbaugh , of Pennsylvania. Hence they say that the pa
ten t should not have been issued to Bell, as he was not the 
first inventor. In this way the Bell Company is put on the 
djlfensive to protect its own patents, and the nom inal de
fendant is really tbe aggressor. 

Daniel Drawbaugh was a native of Pen nsyl vania. He was 
born at Eberly's Mills. in Cumberland Co., where he always 
resided. He was a mecbanical genius of the ulliversal type, 
turning his hand to a val'iety of work in demand in such a 
country region as the one he inhabited. He repuired guns 
and clocks, made furniture and machinery. nnd painted the 
wagons, and the portraits of their own ers, for the surround
ing region. In this way be made his l iving, devoting his 
leisure time to electrical experiments. He was never well 
off. and had m uch of his small stock of money swept away 
by the war. 

In the year 1860, it is claimed he first conceived the idea 
of conveying human speech by electricity. He describes 
almost pathetically one of hi,; early troubles. He needed a 
co-operator, some one to talk back and to listen at Ibe ex
perimental telephones. This assistan t he found in his daugh. 
ter, a girl only six 01' seven years old, who has since died. 
Her voice, the Drawbaugh people say, was the first human 

(lonten'.. intonation heard through a telephone. In her, Drawbaugh 
(Illustrated articles are marked with an asterisk.) says, he found an obedient and docile assi�tant, and a com-
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off saws, and saw mill machinery generally. Price 10 cents. For sale by all newsdealer., in the shape of a flat cylinder, and is about five inches in 
diameter. During the time of the trial it has frequently been 
used on telephone lines with good success. A "till more 
compact instrument is shown, which is said to have been made 
in January, 1875. In this a spiral magnet is employed, and 
the instrument is only three inches in d iameter by an inch 
and a half thick. A pair of these in perfect working order 
are still in existence. Finally a very perfect and compact 
carbon transmitter, attributed to the early part of 1876, is 
shown, along with a larger one dated in August of the same 

year. The latter has recently been tried, and found to tl'Rns
mit sound uttered twenty-three feet from itll opening. 

•• I •• 
The AlDerlcan Institute Fair. 

The fifty-third industrial exbibilion of the Amedcan In
stitute was opened in its great building on Third Avenue, 
New York. on Wednesday. September 24. 'l'here was an 
audience estimated at 5,000 to listen to the o pening address 
of the Presirlent, Cyrus H. Lout.rell, who was followed in a 
most interesting speech by Hon. Abram S. Hewitt. The 
latter declared that the wealth of tbe world had bew mul
tiplied a hundred fold within a hundred years, by the aid 
of intelligent invention and the work of skilled mechanics. 
Science, he said, and not legislation, was the great lever 
which produced happy men and women; science revolu
tionized society for the better. 

The lists of exhibits and exhibitors at this year's fail' out
number those of any previous year. The central part of 
tbe building, which is an eighth of a mile in circumference. 
has a concrete fioor. Conterno's Ninth Regiment band is to 
give a concert each afternoon and eveuing. The machinery 
will be in motion from 10 to 12 o'clock in the morning, 2 to 
5 o'clock in the af ternoon, and 7 to 10 in the even ing. One 
of the most interesting exhibits is an incubator in which 
chickens will be hatched ; the eggs have been placed in at 
such intervals that chickens are expected to be hatched 
hourly. when they will be placed under an artiticial mother, 
o that on the last day of the fail', it is connted, there will 

be chickens hatched by artificial means on the premises from 
one hour to two months old. 

• ,e,_ 
THE prediction of M. Ch. Montigny, of Brussels, that 

the past summer would be a very dry one-a prediction 
founded on his observations of the change in the character 
of &tellar .scmtlllatlOn-has been fulfilled to thillettlir. 
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One very impressive feature of these claims is the state
ment that such perfection as above described was reached 
at so early a date by Drawbaugh. For the first Bell tele
pholles, exhibited less than ten years ago, were quite indis
tinct. and hard to use. The early perfecting of the inven
tion, under the disadvantages due to isolation and poverty, 
if proved, will l'ende·r Daniel Drawbaugh's name forever 
most illustriou�. 

The People's Company, alleging these facts ill their de
fense, aver that Bell's patents are invalid and void from want 
of priority of invention, and aver that Drawbaugh was the 
prior inventor, and en titled to the broadest possible patent 
for the telephone and the telephonic art. 

The Bell Company of course disputes all the proofs. and 
is fighting for the life of its own patents. This brief resume 
of the Drawbaugh claims gives some clue to the liue of re
huttal adopted by the complainants. Witnesses have been 
produced by them who testified that Drawbau/l:h could not 
have had the telephones in working order and in successful 
operation at the pedod mentioned without their knowledge. 

The examination was conducted in various places, princi-VIIi. BIOGRAPHY.-c. F. BBUlIlI.-Electrical enllneer.-Wlth por-

-.11.. ... ................. ....... .... . ... ....... .. ................... ..... . 7281 pally In Pennsylvania. Drawbaugh gave hIS testimony, In 
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answer to ex-Judge Lysander Hill's interrogatories, in a 
little attic room 111 Harrisburg. Mr. Chauncey Smith, of 
Bostoo, conducted his cross-examination, extending through 
upward of one thousand questions and answers, The direct 
examination of the alleged prior inventor occupied some 
three weeks, while five were devoted to this cross-examina
tion. 

The testimony was mostly taken before one examiner, 
Mr. 1<'rederick M. Ott, of Pennsylvania. He received some 
hnndred pages of manuscript of testimony taken in Boston, 
and since then lias written out the enormous number of eight 
thousand pages of testimony. This represents over eight 
rcams of law-cap paper, and certainly beats tile record. 

Now, after these four years of work, the case has come to be 
heard on its merits in the Circuit Court of this district, before 
his Honor Judge Wallace, An immense amount of matter is 
presented for his consideration. The testimony and record 
as printed fill a number of large octavo volu mes. They 
contaiu much besides the examiner'R record, as they include 
various matters stipulated into the case. Probably over ten 
thousand pages are filled by the two sides. 

The interest of tile suit is, as before stated, largely due to 
the suhject matter. The telephone is so marvelous a con
ccption, that expatiation on the greatncss of the original 
invention is superfluous. If all of Mr. Drawbaugh's claims 
be proved, a veritable chapter of romance will be added to 
the already romantic annals of invention. 

The magnitude of the moneyed interest is also impressive. 
One hundred millions of dollars is given as the amount in con
troversy. This is no fanciful amount; the Bell Company 
really controlnud monopolize the telephone supply. lf their 
patents are broken down, they will lose the monopoly, and 
will have to enter the field against fierce competition. 

The public is apt to consider itself benefited by the break
ing down of any monopoly. Tbey do not realize tllat the 
qu((si monopoly of patents is instituted for their profit, and 
insures them most advantageous results. Hence public sen
timent will probably be found to favor the Drawbaugh 
claims, in the hope of breaking down the Bell monoply, 
and getting cheaper telephones. But this view, if taken, will 
be apt (.0 prove a wrong one. The extensive development of 
the art is due to this protection, now menaced, and it is 
quite probable, if the Bell patents are declared in valid, that 
directly or indirectly the public will be the loser. 

However, tllis is no place to argue the rights or wrongs of 
the case; the testimony is now before a United States Court, 
and a decision may be looked for at no very distant day. 

'fhe argument began on Monday, Sept. 22, 1884, It will 
last probably two or three werks. The case fOl' the com
plainants was opened by Mr. J. J. Storrow. At the present 
writing the defendant's side is being argued by ex-Judge 
Lysander Hill. The case was opened in the regular court 
room of the equity term of the Circuit Court, but the crowds 
that attended made a removal to a larger court room 
necessary, The noticeable feature of the attendance is the 
large assemblage of lawyers, as participants or spectators, 
within the bar. It is seldom, even o[] motion days, that the 
space is so crowded, 

A note of the personnel of the trial is in place. The Bell 
Telephone Company is represented by the following array 
of counsel: Hon. Roscoe Conkling, Ed. N. Dickerson, 
Chauncey Smith, J. J. SlOrrow, atJd C. T, Howson, They 
produced as experts the following gentlemen: Prof, Charles 
R. Cross, of the Massachusetts Institute of Teehnology, 1<'. 
L. Pope, Arthur W. Wright, and W. W . •  Jarnes. On the 
other side appear as counsel Hon. Geo. 1<'. Edmunds, Hon. 
Lysander Hill, N. W. Jacobs, T, S. E, Dixon, and Melvillc 
Church, The expert was Mr, Park Benjamin. Both Prof. 
Bell and Mr. Drawbaugh have been present at times during 
the argument. 

The total number of witnesses was over five hundred, of 
which nearly three hundred and fifty testified for the de
fense, 

GRINDING IIATERIALS. 

The finest of emery cuts and leaves minute scores in the 
metal, particularly if the metal be soft; it is impossible to 
produce a good, polish able surface on silver with flour of 
emery; burnishi[]g would be necessary to make a surface, 
and even then it would present a striated appearance under 
reflected light. Other grinding substances are required for 
some fine surfacing work. MOUlding sand, that has been 
used in the foundry for some time, makes an excellent ma
terial fat' surfacing light brasil-brass that contains a large 
proportion of zinc. Some excellent results are gained by 
the levigation of the sand-rubbing it under a muller on a 
stone (marble) slab, as paints are ground for the artist. By 
this means the foundry sand may be reduced to an impalpa
ble powder, which, however, retains much of its abrading 
quality. 

There is a manufacturer of fine tools in an Eastern city 
who USf\S coal ashes to give the last surface, before polish
ing, to his hardened steel tools. He takes the ashes of Le, 
high coal, pours them into a tuu of wat.er, stirs them up 
violently, and, when the water is turbid with the fine 
ashes held in suspension. he draws it off into a shallow tank 
and allows it to settle. The sediment is his poli�hing pow
der. If a higher degree of fineness is required. the operation 
of stirring, and washing, and settling is repeated. The ma
terial thus obtained makes an excellent surfacing material. 

In the manufacture of silverware (solid silver) the surfac· 
ing before burnishing is done by a blue clay, teohnically 
clIlled .. grit." It is found in several localities. particularly 

1titufifit �mtri,tatt. 
in the Connecticut River valley up to fifty miles from its I Venus rises on the 1st a,hout a quarter after 2 o'clock in 
mouth, in the vicinity of Middletown and Hartford. This the morning; on tl1e 31st she rises about 3 o'clock. 
clay appears to he tile substance of which blue slate is I MERCURY �orm.ed, but is u;,ual�y obtained in a selIli-�iquid form, and is morning star during the month. He reaches his greatest 
18 drIed f,or use. It IS .not surface clay, b�lIlg found be�ow western elongation on the 5th, at 3 o'clock in the morn in!!, 
tile allUVIUm an? sometImes below gravel, Its depth or thl�k- being then 17° 58' w est of the sun. It is the last time dur
ness of bed �avlDg been discovered, by . boring for art�slan ing the year when he is favorably situated for being seen 
�ens, .to be III some places more than sIxty feet. It� Iden- witll the naked eye as morning star, and only sharp-sighted 
tlty With slate substance appears to be suggested by Its be- ohservers will succeed in picking hi u H ,t b 
h '  d I '  . . d ' It 

00 p. emus e 
aVlOr un er leat, It as�umlllg a strati fie , porous fO

,
rm. looked for 8° north of the sunrise point, and 20° southeast 

does not scratch pure sJlvpr, nor copper, nor mal' COlD gold, of Jupiter and Venus. 'I'h b t t' f bs t' . 
b . '11 ' I' h I ' d . h I ' 

e es Ime or 0 erva IOn IS an 
ut It WI not give a po IS . t gnu s Wit out eavlllg a 1I0ur before sunrise. 

shining surface; tIiis is produced by burnishing, by rubbing On the 9th, at 3 o'clock in the morning, Mercury is in con-
with whiting, chalk, or even with the bare band, junction with Uranus, the latest comer among the morning 

.. • • � ., stars, seeming to pass 10 10' north of his distg,nt neighbor. 
ASl'ECTS OF THE PLANETS FOR OCTOBER, 

JUPITER 

is morning star, and by far the most brilliant of the shining 
throng that adorns the eastern sky, outmeasuring and out
shining his fair rival Venus. The paths of the two plauets 
lie near each other dnring the whole month, and their prox
imity affords the opportunity for some of t.he most charm
ing exllibitions that these celestial wanderers are capable of 
producing. 

Jupiter now rises about a quarter of an hour later than 
Venus. As he is apparently moving westward, and she is 
moving eastward, it is plai[] that with each successive rising 
the space between them will lessen until they meet. This 
event occurs on the 6th, at 11 o'clock in the morning, w hen 
Jupiter is 10 15' north of Venus. The planets are in visible 
at their nearest point of approach, but they will be near 
enough to each other on the morning of the 6th to make Ii 
lovely picture on the celestial canvas. 'They will rise together 
soon after 2 o'clock, and continue side by side on their shin
ing course till the glowing dawn conceals them in the ethe-

The right ascension of Mercury on the 1st is 11 h. 33 m, ; 
his declination is 3° 56' north; and his diameter is 7'4". 

Mercury rises on the 1st about half past 4 O'clock in the 
morning; on the 31st he rist's not far from half past 6 o'clock. 

SATURN 

is morning star, and as he rises now at half past 9 o'clock in 
the evening, will soon be in convenient position for easy ob
servation. His high northern declination and increasing 
brightnesR make him a prominent object, and one easily re
cognized. He lias wandered away from the neighborhood 
of his last year's companions, Aldebaran and the Pleiades, 
but has now established himself midway between two bright 
twinklers, Capella on the north and Betelguese on t he �outh, 
He is preparing his forces for a brilliant career in the COIll
ing winter. 

The right ascension of Saturn on the ht is 5 h.  5.') In, ; his 
declination is 21 ° 51' north; and his diameter is 17'8". 

Saturn rises on the 1st. at half past 9 o'clock in the eve
ning; ou the 31st he rises at half past 70'c:lock. 

real deptbs. NEPTUNE 

On the morning of the 7th they will present a new phase, is morning star, and is in good position for telescopie ob

Their relative position will be changed, Jupiter being west servation. He may be found in tile constellation Taurus, 

of Venus, Tile distance between them will go on increasing allout 70 south of the Pleiades, and remains nearly statifln

as each planet pursues its appointed course in a seemingly ary dur ing the month. A good instrument directed toward 

opposite direction. 1<'or Jupiter is approaching the earth in that part of the sky will quickly reveal the presence of the 
his progress toward opposition, growing all the while larger far away planet in the form of a small round disk. 

and brighter', and Venus is approaching the sun while reced- The right ascension of Neptune on the 1st is 3 h. 24 m.; 
ing from the earth, growing all the while smaller and less his declination is 16° 47' north; and his diameter is 2'6". 

brilliant as she draws nearer to superior conjunction. As. Neptune rises on the 1st. soon after half past 7 o'clock in 

tronomers will have to lay aside Venus for the present as a evening; on the 31st he rises soon after half past 5 o'clock. 

subject for telescopic observation, Her white spots will URANUS 

shine no longer, for the rapidly waning crescent-the form is morning star. He encounters Mercury, who is oscillating 
she now takes on-will effectually hide her delicate mark- eastward t.oward the sun, and they are in conjunction on the 

iugs from terrestrial observers. 9th, t.lle only contribution made by Uranus to the incidents 
There is, however, a compensation for those who take of the month. 

pleasure in the study of the queen of the seiences. When The ri!!iIt ascension of Uranus is 11 h. 58 00,; his declina-
one planet retires from the field, another comes into promi- tion is 0' 56' soutll; and his diameter is 3'4". 
nence. Jupiter is now in favorable condition for the tele- Uranus rises on the 1st about 5 o'clock in the morning; on 
scopist to wrest mighty secrets from his giant grasp. Has the 31st he rises about hal f past 3 o'clock. 
the great red spot vanished entirely beneath the all-eucom- MARS 

passing clouds that swell his limits to such huge dimensions; is evening star, and enjoys the distinction of being the sole 
or will another rift open a new path of exploration t(} his planet on the sun's eastern side, his six companion planets 
glowing neucleus; or what Dew discoveries will be noted in being congregated on the sun's western side as morning 
the process of world-making that is there taking place? We stars. He may be found in the constellation Libra early in 
are sure to learn all the tidings that the best instruments in the evening, where he shines as a faint reddish star. 
the hands of practiced observers can reveal. The right ascension of Mars on the 1st is 14 h. 40 m.; his 

When we speak of t.he conjunctions of two heavenly bodies, declination is 16° south; and his diameter is 4'6". 
we mean that they are in the same right ascension or longi. Mars sets on the 1st at 7 o'clock in the evening; on the 31st 
tude, but not in the same declination or latitude. They will i he sets at half past 5 o'clock. 
then rise together, but one may be north or soutll of the 
other. Thus, in the present conjunction of Jupiter and 

Venr,is, the planets are in the same right ascension, and will 
rise at the same time; but Jupiter is 1° 15' north of Venus. 
If right ascension and declination are the same, in the case 
of planets, stars, and the moon, an oceultation takl's place 
instead of a conjullction. In the case of the sun and moon, 
the hiding of  one luminary by the otber is called an eclipse. 
These varied aspects are all illustrated on the October sky. 
1<'or within the limits of the month, speeiaUy favorable for 
star gllzing, there will be the conjunction of the two brigbt
est planets of the solar family, the occultation ot a bright 
star by the moon, a total eclipse of the moon, and a partial 
eclipse of the sun. 

The right ascension of Jupiter on the 1st is 9 h. 58 III.; 
his declination is 13° 13' north; and his diameter is 31 '. 

Jupiter rises on the 1st ahout half past 2 o'clock in the 
morning; on the 31st he rises. a few minutes before 1 
o'clock. 

VENUS 

is morning star, and though her brilliant face is becoming 
dim for a time, she still retains her power to pI_e. Her 
path lies so near that of Jupiter that the history of the one 
during the month includes that of lhe other, WfJ have 
already descri bed tile meeting of the tlilf'O most brilliant gem� 
of the planetary brotherhood on the 6th. The principal 
actors have a companion of lesser renown, The first mag· 
nitude star Alpha Leonis, or Regulus, is a near neighbor of 
both Ven us and Ju�iter, during the first part of the month, 
the yellow star contrasting finely in tint with the  deep gold 
of Jupiter and the softer hue of Venus. 

Venus is iu conjunction with Regulus on the 7th, at 7 
o'clock in the evening, being then 55 south of the star. At 
this time the briglit trio will be almost in line, Jupiter being 
farthest north, with Regulus nearly between him and 
Venus. 

The rig_t ascension of Venus on the 1st is 9 h. 44 m.; 
ber decliaation is 12° '" north; and her diameter is 21 "6', 

THE MOON. 

The October moon fulls on the 4th at 5 o'clock in the eve
ning, standard time, The moon is in conjunction with Nep
tnne on the 7th, and with Saturn on the 9th, She makes her 
nearest approach to Jupiter on the 14th and to Venus on the 
15th, when the brilliant planets and the waning crescent 
will form 011 successive mornings pictures which one never 
tires of beholding. On tbe 16tb the moon is near Uranus, 
on the 17th near Mercury, and our fnir satellite completes 
the circuit by paying her respect.s to Mars three days after 
her change. 

OCCULTATION OF BETA CAPRICORNI. 

On the 26th, the day before her .first quarter, the moon oc· 
cults the third magnitude star Beta Capricorni. If tbe 
weather prove favorable, the interesting phenomenon will 
be easily visible. The immersion of the star will take place 
at 19 minutes after 9 o'clock in the evening, Washingtun 
mean time. The occultation will last 58 minutes, and the 
immersion will take place at 17 minutes after 100'cloek. 
Tile observer will see the star suddenly disappear behind the 
moon's dal'k edge. It will remain hidden from view nearly 
an hour, w hen it will suddenly reappear on the moon's 
bright edge, and star and moon will rapidly recede, The 
moon is frequently occulting slllall stars, but she does not 
often capture so large a prize as Beta Capricorni. 

TOTAL ECLIPSE OF THE MOON. 

There will be an eclipse of tbe mOOD on the 4th, visible as 
a total eclipse in Europe, Asia, Africa, and the Atlantic 
Ocean. Dwellers in this vicinity will enjoy the latter part 
of the show, for the moon will rise eclipsed, and the eclipse 
will end about 6 o'clock. 

ECLIPSE OF THE SUN. 
There will be a partial eclipse of the sun on the 18th, in

visible in the United States, but visible in Westem Europe 
and Asia. Our loss in being on the wrong side of the earth 
when the event takes place in not very great, I1S only 0639 
of the slln's diameter is eclipseu. 
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AN IMPROVED AXLE. RelDarkable Intelligence and HerolslD or a Dog. 

The under portion of the journal ,  A, is made flat, and the The large Ne wfoundlan d  dog Heck, belonging to the 
outer end is  screw threaded in the ordin ary way. Applied St. El mo Hotel in the oil to w n  o f  Eldred, Pa. , was known 
to the flat surface is a weari ng plate, B, which is held in throughout the northern oil neld for i ts great strength and 
place by I he w asher, C, collar,  E, and by the screw, G, almost h uman intelligence. The p orte r  of the hotel, a kind 
whi ch enters a countersu u k  h ole in tile plate, as sho wn in I hearted but intemperate person, was an especial favori te 
the cross section, Fig. 3. The n ut,  F, nts w i thin the collar with tile dog. The porter, a small man, sl ept in a little r'Jom 
and screws u pon the end of t ile  axle to hold the wheel in back of the office. The dog slept in t h e  office. On the 
place ; by means of the set scre w,  H, the collar may be con- night of  Sept. 18 last, the porter w as drunk when he w e l l t  
fined t o  t h e  nut at a n y  de�ired position.  In ordinary use t o  bed, and soon f e l l  i n t o  a heavy sleep. !::lome t i m e  in  t h e  
t h e  n u t  and col lar act together a s  a single nut, b u t  w h e n  tile nigh t he w a s  awakened b y  the loud barking of Heck, 
thimble, D, becomes worn at the end, tile collar may be.sllov- who was j u mping fran tically on the porter's hed and seizing 

the pillow witll his teeth.  The still dru n ken and dro wsy 
porter tri�d to make the dog go away, but the animal per
�isted in his efforts, and it nnally dawned on the befuddled 
mind of the porter tllat the house was on nre. 

His room was full of smoke, and he could hear the crack
l ing of tile flames. He s prang from the bed, but was still so 
drunk that he fel l to the 11001'. 'fhe faithful dog at once 
seized him by tile coat col lar, the porter not having removed 
his clothing o n  goi ng to bed, and d ragged llim out of the 
room and half w ay to the outer door of the office, when the 
m an succeed�d in getting to his feet, and, u l i l ocking the 
door, staggered into tile street. The fire was rapid ly spread
ing over the building, and the hotel was fi l led w i th guests, 
not one o f  w hom had been aroused. The d og n o  sool ler saw 
that h is helpless friend was sa fe than be dashed back into 
the bouse an d ran barking loud ly upstairs. 

He first stopped fit the door of b i s  master's room ,  w here 
Fiq . 3. h� howled and scratcber! at t il e  door unt i l  the in mate was 

GREGG'S IMPROVED AXLE. 

made aware of the danger and hurried out  of the h ouse, as 
there was no time to lose. The dog g ave the alarm at every 
door, and i ll some instauces cond ucted guests down stairs 
to the outer door, each one of t hese, how ever, bfling II 
stranger in the h ouse, whicll fact the dog seemed to under
stand i ll look ing out for t heir safety. All about the lIouse 
Reemed to have lost their beads in  the exciteme n t ,  and it ·  is 

ed forward upon the n u t  by l ooseni l l g the set screw. When said tbat the hotel dog alone preserved complel e control of 

the wearing plat.e becomes worn so as to be t oo small for himself, and alone took active measures to save the inmates 

tile thi mbl e  box of the w h eel , it can be easily removed and of the h ouse. In and out of the burning building he kept 

replaced by a new one, thus always insuring the true ru n- I conti nually dashing, piloting some h al f-dressed man or wo

ning of tile wbeel . man down stai rs, only to at once return in search of others. 
This i n vention has been patented by Mr. T. E. Gregg, of Once a lady with a child in her arms tripped on the  stairs 

Mineral Springs, S. C. while hurrying out, and fell to the  bottom .  The child was 
• • • • • thrown on the floor of the hall some distance away . Tile 

A N  IMPROVED CULTIVATOR. woman regained her feet, and staggered in a dazed way out 

In the w heeled cultivator patented by Mr. E. R. Ham, of 
Ne w Market, Ga. , a number of plow beams are secured to 
the axle and arranged side by side with flex ible connections, 
to adapt them for various m ovements independent of the 
axle and of each other. The axle has a cen tral arch to  which 
the tongue is rigidly secured , and i s  formed with slots Otl 
eacb side of the arch ,  w hich a fe equal in length to the great
est d i stance between any t w o  of the beams, w hich are flexi
bly connected to loops pivoted to tbe axle by bolts and nnt s. 
'fllis  permits both a vertical a n d  lateral movement of the 
beams, w b ich is  very desirable in  stumpy land, and where 
tile  soil is wet and softer in some places than in others. The 
beams are coo n ected to each other by flexible cross bars 
made of sheet metal. Tllese bars are pivoted to the beams 
so that by m oving one  of the outside plo ws by i ts  handle all 
the beams will be moved simultau eously in the same di rec
tion .  This construction is important, s ince both hand les 
owing to their distan ce apart, can not be held by one man at 
the same time. The standards to which the plo w s  are at
tached are slotted to recei ve the beam s. The tongue is pro-

HAM'S IMPROVED CULTIVATOR. 

vided with a rear projection , upon w hich the beams are sup
ported by means of hooks when the cultivator is not in 
actual use. 

llIelDbrane of' Egg f'or Skin Grafilng. 

In a case of exten sive burn u n bealed a fter si x years, Dr. 
Fral'k C. Wilson, of Louisvi l le, Ky. , in  Med. News, says : 
.. I made use of three diffe rent  kinds of sk i n  grafts, namely, 
from the skin of a you ng rabbit, from the human skin, and 
from tile inner membrane of II perfectly fresh ben's egg. " Of 
the three he much preferred the egg membrane as  being 
much more readily obtained, and one egg will supply any 
number of grafts needed. 

of the door, leaving the child in the midst of tile smoke that 
was pouring from the office door. The brave dog saw the 
mishap, aud jumping i n  tll rongh the smoke, which was now 
becoming almost i m passable, and seizing the chilrl by its 
night clothes, carried it safely out. 

Not withstanding this  rescue, tile mishap that m ade i t  ne· 
cessary led to the death of the noble an imal. 'l'he mother 
of tile child on bei ng reHtored by the fre�h a ir  fi rst became 
aware that the child was not with her, and crying out w ildly 
that " Anna was burni n g  up in the house ! "  m ade a dash 
for the bnildi ng, as i f  to rush througll the flames to seek ;18r 
ch ild. Heck had al ready brough t the little Otle out, but 
it bad n ot yet been restored to its mother. The dog saw tbe 
frantic rush of the mother toward the burn ing buildin g  ar.d 
heard her exclamation that some one was burning up in the 
honse, and, although the building was now a mass of smoke 
and flames inside an d out, the dog sprang forward and ,  as 
a d ozen bands seized the woman anr! held her back fro m tl)e 
insane attempt to enter the honse, disappearfld with a bound 
over the burning th reshold. The faithful animal never ap
peared again.  His remains were found in the ruins. There 
is  no doubt i n  any one's mind tllat but for the. i ntelligence 
and activity of Heck the fire in the hotel would not h ave 
been discovered in time for a single inmate to have escaped 
from the building with his life ; and that the n o  ble an i m a l  
underHtood from t h e  balf-cra zed movements of t ile child's 
mother thltt there was still another one in danger, and to 
rescue whom he gave his own l ife, is accepted as certain. 
The remains of geck were given a ntting burial, and his 
loss is regretted as that of a u seful citizen might be. 

DlalDond Turning Tools. 

It is sometimes desirable to reduce the dimensions of a 
hardened steel article that has received a lathe finish w i th
out  tirst drawing the temper, as this I l ecessitates a rehard3n·  
ing and retempering. The usual m'ethod of  lathe reducing 
of hardened steel articles by coru ndu m wheel grind ing is 
n ecessarily confined to straights 01' tapers, n o  offsets, collets , 
01' shoulders being amenable to this style of work. A model j 
maker and brigh t mecbanic bas succeeded in utilizing the 
black diamond, or bort, as a turning tool for hardened steel. 
He places a crystal in the end of a piece of iron or brass 
for flat turning, and one ou the side of the end, or on a cor
Der of the end, for side or shoulder turning. He h as suc
ceeded in doing some good WOl'k with these crude·looking 
tools. 

The chips taken from the hardened steel are literally 
chips, D ot turnings, and are very minute. But viewed un
d er the microscope they are  seen to  be cut from the  hard
ened steel, and not merely disengaged crystals. One of the 
specimens of  work with these bort tools is a well nnislled 
V-thread, about 32 to the incll. Two differing crystals of 
the diamond were em ployed to cut and true the thread. An 
adaptation of bort  tools to the planer is evidently possible, 
and there seems to be no reason why i ts use might not be 
extended with econ om ical results in the treatment of hard
ened steel and of chilled iron. 

1 OCTOBER 4, 1 884. 
IMPROVED FAUCET. 

The faucet sho wp in the engraviug is so constructed as to 
prevent the water froUl standing in the pipes after the sup
ply from the main has been shut off. The fancet may be of 
the ordinary pattern. The outer case of the au tomatic 
drai ning attachment is arranged at the lo west point beneath 
the body of the valve, and may be cast w ith the faucet Or 
attached to those al ready in use. When made separately, it 
may h ave a jaw-like form (Fig. 1) on its up per end to hug 
the sides ·of the body, to w hich it may be held by set screws. 
A valvular vent-stem is arran ged to close an orifice in the 
bottom of the body, and is k:;pt closed by the water in  the 

ALLWOOD'S IMPROVED FAUCET. 

faucet when exposed to the ful l pressure of  t.he supply. The 
stem is raised by a spring whel1 the pressure is reduced by 
shutting off the supply ; and by means of an adjusti ng screw 
UpOll which the spring rests, the tension of tbe l atter may 
be so regulated as -to adapt the device to different pressures. 
The scre w and spring are contai n ed with in an inner tubular 
projection, within the case, w hich serves as a guide for tile 
stem. Outsid e of t b is  projection is a passage communicat
ing below witll any number of escape holes in the bottom of 
the case. 

When the supply is sh ut off the valve stem will be raised 
by tile spring, thereby allowing the water to d rain out of the 
faucet and its con uecting pipe, the escape being made 
through the orifice�. In this way the device i s  automatic, 
and frozen water pipes w i th in  the bui lding are preven ted, 
supposing all the fauce t s  to be similarly constructed. 

1<'u rther particulars may be obtain ed by addressing the 
patentee, Mr. Arthur Allwood, of 381 Pleasant Street, Fall 
Ri ver, Mass. 

DUMPING CAR. 

The car herewith shown is for carrying coal, gravel , etc. , 
and is so made as to permit  dumping of the load at either 
side. The body is composed of ends a n d  sides, which are 
hinged at their up per edges to side rods con necting tbe ends. 
The lower edges of tile sides are curved in ward, so tll at they 
unite when cl osed to form a tigh t receptacle with a roun ded 

SHERROD'S DUMPING CAR. 

bottom.  Fixed to  the frame beneath tbe body are slide 
boards placed to form a double incline, the apex ot which is 
at the cente r ;  these sl ides extend out far enough to carry 
the material beyon d  the wheels and track. Tile sides are 
held closed hy pi voted bars, that engage notched pieces at
tached to th e ends. The shape of t he body is such that the 
pressure 011 the sides wi l l  t h row them open as soon as the 
latches are released. It wil l  be see n th nt the load m ay be 
tbrown upon either side, or may be d ivided by open i ng both 
sides at on ce. Each end of the car is  provider! with a han
dle and hook, for hand nse and horse pow er respecti vely. 

This invention has bee!1 patented by Mr. B. W. Sherrod, 
P. O. Box 15&, Birmingham, Ala. 
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COMBINATION TOOL. 

A combination or u n iversal tool for household use re
cently paten ted by Mr. George B. Gable, of 1518 Jones St. , 
Omaha, Nebraska, is sh own ill the accompanying engrav
illg. 'I'he hatchet has a malleable i ron handle, and is  made 
with a notch for drawing nails. The outcr end of the h a n
dle  is curvcd to one side, and an arm of corresponding shape 
is pivoted to the handle, so as to form a boot jack alld box 
holder. The extreme end of  the handle is  of flat form for 
use as a stove l i fter, notcbed to sefve also as a tack pu l l c:r, 
and at on e  side is a book for l i ft i ng  pots. Oil the outer end  
.of the  o ther  arm is  a straight book for  use in regulating 

GABLE'S COMBINATION TOOL. 

stove door,; and for use as a screw driver ; this afm has a 
roughened tail piece for nse, in connection witb tbe handle, 
as a nut cracker or wrench.  The tool thllS constl'll cled is 
inexpeusive,  and cau be used for l wel ve d istinct purposes, 
mbst of which are general ly per formed by separate tools. 

. , . . .  
Porosity of Wood. 

An un pai nted w ooden pai l  sh owed some of its slaves 
saturated and otbers nearly dry. Experiments with wood 
of the  same character-the cucum ber w ood-showed that 
pieces sawed from the same hoard d iffered in  their absorp
tive qual it ies as one end or tbe other was set in w ater, the 
trials appear ing to suggest that when tl;le w ood w as placed 
in water as i t  grew,  butt down ward,  the waleI' w as absorb
ed more rapidly than w h en the position was reversed. As 
a further test two pieces were taken from the same board , 
and hoth painted on t h e  outside-both faces-but one had 
the top end also painted, and the other tbe bottom, or butt 
end,  painted. The one w ith the u n lMinted butt fil led and 
sank, while the other fioated.  Perhaps differing results 
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SEAT AND FOOT BOARD FOR ROW BOATS. 

The sliding seat, of the usual construction , slides between 
two tracks held on a suitable frame. From the back of the 
seat projects a rod w bose rear cnd is pivoted to the upper 
end of an u pright lever pivoted to a hlu projecting from 
tbe rear of the frame. A spiral spring. gurround i ng the bar, 
is held between tbe rear of the  seat and a cross piece. The 
foot board is secu red to a cross piece sl id ing in longitudinal 
grooves formed in plat es in the boat. The lower end of the 
lever is connected by rods with the foot board. The pres·  
sure of  the spring can be vari ed by a collar on the rod back 
of the seat. 

When the oarsman makes a stroke, the seat is moved back 
and the spring is compressed ,  a n d  the rod is moved in the 
same d i rection, when by mcans of the lever the foot board is 
moved in the opposite direction. As the oarsman recovers, 
the spring expands and  pushes the seat back w hile the foot. 
board is drawn forward , thereby rel i ev ing  t he oarsman of 
tbe necessity of  pu l lillg back the seat, and enabl ing h i m  to 
expend all h is force and power on the stroke. The l'ecov(!ry 
being very rapid,  fast rowing is admissible. 

This inventioll has been paten ted hy Mr. James J. Tur
pcl , of North Starr Street, Halifax, Nova Scotia, Gallada . 

• f . , . 
IMPROVED " RAPID " CUPOLA. 

The cupola i l l ustra ted by the accompallying engravings is 
made by Messrs. Th waites Brothers. of Bradford, Eng. , 
under Stewart's patent. It will be seen that it is of the re
ceiver class-the recei ver is separate from the cupola. 

The shell of the cupola is of plate iron with hutt joints, 
covered w i th strips aud rings, and ri veted together with 
cup head rivets outside, the heads inside being flattened to 
allow the brick lin i ng to tit close to the shcll, which i s  of 
one diameter aud parallel inside. There are several rings of 
angle iron inside shell in the length of the cupola to support 
the l i n ing. To the sbell is attached an annular air belt. Re
fe lTing to the engravings, wh ich are from The Engineer, it 
wi l l  be seen that on each side of the air belt is secured a 
cast iron quarter bend blast pipe, and to each bend is con
nected a tu rned Ah ut·off valve. In side the shel l ,  and commu
nicating with  the air belt,  are three rows of cast iron tuyercs. 
The two bottom rows each ('onsist of tbree tuyeres, and the 
top row of six tuyeres. All the tuyercs are fastened to the 
shell with bolts aDd all  asbestos ring. Opposite each of 
the top tl1yeres in the air belt is fixed a cast iron shut-off 
turned plug val.ve. The plugs of tbese valves come through 
cover plates fixed upon the top of belt. All tlie plugs are 
fitted wit h small sprocket wheels, and arc connected to each 
other witb Ewart's mal leable chai n ,  so that all can be con
trolled from one handle at any convenient position. Oppo-

IMPROVED RAPID CUPOLA. 
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bottom door, in halves, opening from the center. Each half 
of the bottom is c"nnected to a shaft, on which is fixed a 
wrought iron band lever. A strong wrought iron bolt is 
shot across the d oor whell closed, securely retaining it in 
position. A fettling door is provided at the back of the 
cupola. The base p late of the cupola is supported by four 
cast i ron pillars upon a strong cast iron bed plate. The re
ceiver shell is also made of plate i ron , w i t h  angle irol l  ring, 
top and bottom, and cover plate on top ; and p rovided , as 
shown, with tapping hole, spout, and fetlling door, slag 

TURPEL'S SEA'f AND FOOT B OARD FOR ROWBOATS. 

hole and spout, and hot  a i l' pi pe and plug to convey hot air 
from the top of the receiver into cu pola. 

Several advantages as attendi ll � the use of  this cupola are 
claimed by tbe makers, not the least i m portan t of which is 
its speed. According to the experi ments of D u l ong, 1 
pound of carbon ,  combin ing w i th tlte necessary quantity of 
oxygen to form carbonic acid,  develops 12. 906 units of 
heat. The specific beat of cast iron being a bou t  0 1 3, the 
ruelting poin t  2, 190 degrees, and tl te coke containing 82 per 
cent of carbon ,  then to heat a ton of cast iron of a tempera
ture of say 40 degrees to a temperature of 2 , 190 degrees 
would require 

Heat Iron Sp.  heat 
2 1 50 X 2240 x 0 '13 

2190-40 = -----=59 '1 lb. coke. 
12906 x 0 82 

would have been obtained with differing woods. The fact site each tuyere is fixed a seat with sliding door, fitted with This is supposing that the whole of the carbon is con
of position affecting saturation seems to be recogn ized in the hlue tin ted glass peep holes. In front of each glass is a verted into carhonic acid ; but if by auy means carhonic 
frequent custom of reversing fence posts from their natural mica disk. Upon the air belt is a blast pressme gauge to oxide is formed, a very different  result is ohtained. Then 
position and in the driving of  piles. indicate the pressure of ai r in cupola. The upper palt of 1 pound of carbon burning to carhonic ox ide only evolves 

• , • , .  cupola above the belt is  provided with cbarging door-fire 4,453 uni ts of heat. If, however, by admitting ai r above 
IF a man empties his purse into his heau, no man can take hrick lined-and with damper door and shield at the top on the zone Where the oxide is formed, we recover 4,478 units, 

it away from him. An investment in knowledge always one side. The cupon stands upon a cast iron base plate. this + 4.453 gives 8,931. This is a l ittle over two·tpirds of 

:pays $e best intere&t,-Franklin. I This base plate is fitted with a wrought iron hinged drop .the available heat to be got out of l pound of carbon, allQw· 
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ing 10 per cent for moisture in the coke, 10 per cent for ra
diation , or 40 per cent in all. The amount of coke per ton 
of metal should not exceed 112 pounds, although the actual 
consum ption is usually much higher. On thi� point we may 
quote the following resu l t  of a blow made on the 8th of 
March last at Messrs. Rushforth a l ld  CO. 'R, St. James Foun
dry, Brad ford, w ith a cupola 4 feet in  diameter Hnd 19 feet 
length of shel l : 

Time. 
Time of l ighting fire . . . . . . . . . .  :0:0 A.M. 
Put in coke tor bed of cupola . 10:30 
Making up of door . . . . . . . . . . . . . 11:0 
Commenced charging . . . . . . . . .  11 :5 
Filled up cupola . . . . . . . . . . . . . . 12:30 P.M. 
Commenced bla.ting . . . .  . . . . .  1 :5 
Metal runn ing down . . . . . . . . . .  1 :15 
Took away first metal in 35 

min. atter b lasting . . . . . . . . . .  1 :40 
2d metal taken . . . . . . . . . . . . . .  2 :  15 
3d dry. do. . . . . . . . . . . . . . .  2:30 
4th do. do.  . . . . .  . . . . . . .  . 2 :35 

Finished Charging . . . . . .  . .  . .  2 :15 
Fini shed blasting . . .  _ _  . . . . . . . . 2 :35 

Char� or 
coke in lb. 
Bed 836 

" 1 12 
.. 112 
..  112 
. .  112 
. �  112 
.. 112 

..  112 

Charge ot 
iron in Ill.  

17lJ2 
2,016 
2,016 
2,016 
2,016 
2.016 
2,016 

2,016 

17,920 

Fuel nsed for bed coke . _ . . . . . . . . . . . . . . . . . . . . . . . . _ . .  . . .  . . . .  836 lb. 
Fuel used for fusion coke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  896 lb. 

Total comnmption of fuel. . . .  • . . .  . . .  . . . . . . . .  1,232 lb. 
Amouut of iron melted in cupola . . . . . . . . . . . . . . . . . . . . . . . •  17,9'20 lb. 

The speed of the blower was from 425 to 430 revolutions 
per minute, and the pressure varied between 29 i nches, 32 
inches, and 37 inches of water. '1'he  above figures show 
that 8 tons of i ron w ere melted w i t h  1 ,232 pounds of coke 
in one hour and a h alf, time from starting to finishing blow
ing. The t ime taken to melt  the iron after having taken 
away the first l adleful of metal from the receiver to taking 
away last metal was 55 minutes. This gi ves 14'54 pounds 
of iron to 1 pound of coke, or, taking the coke used, exclu
sive of the bed coke, namely, 896 pounds , and weight of 
i ron melted , 17 ,920 ponnds, we have 1 cwt. of coke per t.on 
n f  iron, and tbe make rs say that the cupola will never 
. ,  make up " if care is taken in chargi ng 1 cwt. of coke per 
18  cwt. of  iron. 

It is unnecessary to say anything further as to the economy 
of the cupola in working, but it may be mentioned that it 
is claimed that less blast is used, as it has not to traverse so 
heavy a mass as iu tlte ordinary cupola, that the wear and 
tear is less, and that the  melted metal is obtai ned freer from 
i n.puri ties, while it is made hotter. 

In the ir  description the makers observe that the bottom 
of the cupola is raised up to the tuyeres, so that the metal 
as fast as melted runs st raight into the receiver. " The  

hot  btast also en ters receiver a t  the same pressu re as  the in
s ide  of cupola furnace. 'I'h is blast agitates and mixes the 
metal in receiver, and then the hot air from receiver is car
ried back through a vertical pipe into the cupola, above the 
belt, and is Ity this means utilized in hea ting up the iron in 
u pper part of cupola. The receiver, which is appl icable to 
new or exist i ng  cupolas , enables such a quanti ty of  molten 
metal- to be stored up and kept to a proper temperature 
that with an ordinary sized cupola large steam hammer 
blocks may be cast w ith the same ease and certainty as 
-smal ler cast i n gs , and at the same time the metal may be held 
i l l  reserve fOl' any required length of lime while the moulds 
are bei ng prepared. It w ill be noticed that as the blast is 
di verted in i ts  course, and does not entirely pass th rough 
the charge, the coke or fuel is not consumed before it is 
required for melting the metal, and hence a much smaller 
quantity or  fuel i;; required to melt a given quantity of 
metal. " Some of the cupolas are heing fixed in France for 
t h e  Thomas-Gilchr ist steel process, and they have also been 
introduced for smelting copper ores. The metal , in  the 
latter case, is run into large portable receivers, and is then 
taken to other refining furnaces, or  run into the ingot d i
rect .  

The following, on introducing fine �lack coal in  the blast 
as mentioned by the makers, is of interest : In the United 
States pul\'tlrized ('oal and nne slack have been used in cu· 
polas. The practicahility of this util ization of a compara
tively waste product was d iscovered in the follow ing man· 
ner : There had been some trouble through scaffolding in 
the cupolas, and, to melt down the " Ralamander, " the m an
ager withdrew the tuyere pipe�, rammed in a lot of small 
coal through the tuyere holes, and again put on the blast. 
The scaffold i ng was removed in a very sbort time, 
and the work proceeded as usual. The blast pipe was then 
perforated , and a small qua ntity of fine coal was suppl ied 
to the cupola through the tuyeres, which it was found not 
only prevented scaffolding, but caused the cupola to work 
much more rapidly. The great waste in melting ir .. n in a 
cupola usua1\y occurs at the zone of the tuyeres, on account 
of the large quantity I)f air blown in, and the absence of 
carbonic oxide at that point. What little carbon the air 
comes in contact with at th is point forms carbonic t!Cid, 
which is  almost as destructive to the iron as free oxygen. 
The principal waste of the metal occurs after its fusion, and 
in its passage through this carbonic acid and atmosphere. 
By the injllction of the fine coal with the blast its combus
tion is secured at the zone of the tuyeres, producing car
hon ic  oxide ,  and thus preventing the oxidation of  the de
scending metal. Beyond saving the waste of  iron by this 
i mprovemen t , a mucb larger percentage of the carbon which 
the pig contains  is transmitted to the converter. an advan
ta,;e which would also be of great value in all cupolas for
mel ting iron for cast.ings ; as the chief difficulty in that line 
is that the carbon is burnt out of  the metal, and metal thm 
prtpared is !laid to run more fluid and t6 produce finer and 
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tougher castings than that melted in the ordinary manner. 
The following from the directions for lining i s  also worth 
quoting : " The d urability of fire hricks depends largely 
upon the amount and quality of the tire clay used in lay
ing them,  and the way they are fitted together. If w ide 
spaces are allo wed,. and too much fire clay used, there is 
shrillkage in the first heat, the bricks are attacked ou all 
sides, and the key or wedge of the brick i s  lost. Only use 
the best lire clay ; th i n  i t  with water to the consistency that 
will allow the brick to  be d ipped ; fit the bricks so closely 
that, being d i pped, they will take up sufficient  slip to make 
the joint when mbbed together ; fill  all spaces w ith tbe thin 
slip, and dry with a slow fi l·e. " 

. 

4 ' . ' .  

SELF-ACTING SPRING LEG BRACE. 

The engraving represents a sel f-acting spring leg brace 
which the inventor guarantees will cure any knee-sprung 
or ankle cocked horse iu  a few weeks. 

Laced at the  knee join t  is a strap, to the opposite sides of 
which are attached the ends of IL metal band which is so 
curved tbat it touches the band only at the ends. !:lecured 
to this band are the ends of two springs which pass down 

COTE'S SELF-ACTING SPRING LEG BRACE. 

and under the foot, being kept from spread ing by a metal 
clasp, and being held securely in place by being passed 
through holes in the rear corks, nuts being screwed on the 
ends. The const.ruction of  the devi ce and the way it is ap
pl ied are very clearly shown in the cut. The tendeucy of 
the springs is to force the knee back to its normal position, 
and straighten the leg. 

Further in formation may be had hy addressing the 
patentee, Mr. Al phunse Cote, 850 Seventh Avenue, New 
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their direction, with the duration and exact time of occur
rence, and such instruments are now in use in many places 
in Europe. W ith their aid there would be no difficulty in 
determi ning the extent and force of an eartbquake wave, 
and we trust our leading educational insti tutions w ill not 
hereafter think them entirely u nworthy of a place among 
the ir scienti fic apparatus. 

.. ' " '  � 
The Intern�tlonal Electrical Exposition, 

Phlladel phla. 

(FOURTH PAPER.) 

European visitors to the Exposition have expressed, from 
time to time, no l ittle surprise at the discovery of improve
ments made by American electricians and mechanicians  
i n  apparatus which were invented in the ir  own countries 
only a short time ago, and introduced there, though in a 
somewhat crude fOl·m. At, various points of the building is 
to be seen that which only through the interposition of 
Yankee ingenuity lJas been enabled to completely accom
plish what was eviden tly in the mind of its original de

signer. That idea, incomplete, was his. It represents, rer
haps, years of mental labor. Bnt the mechanism by which 
it is  adjnsted with nicety to its work, and made to fulfill  its 
mission, was perfected by a man who, it may be, never 
lJad an original thought, or, having one, knew not how to 
�xpress it in wood or iron or steel. It is read ily con ceded 
that, in making practical what before was little more 
than an idea, he performs a valuable work, as does every 
man who produces that w hich tends to increase the happi
ne�s or lighten the labors of his fel lows. But, when it is 
remembered that the same mind which conceived the im
provement or laboriously plodded it out by experiment. 
might, if properly trained and directed, have originated 
somet hing of equal value, it is to be deplored that it should 
be restrained with in the narrow limits of practicability. 

On the other hand, the foreign exhibits, when compared 
with our own of similar character, are for the most par t  
cumbersome and i n tricate. The American electrician , like 
the American mechanic, is always seeking after sim pler 
methods and reduction of parts. He is so well known for 
his success in this pursuit. that American mechanical models 
are, i n  some field s, used abroad as criteria. 

In engine buildi ng, for instance, this is especially true. 
American engineers, though perhaps less scientific than 
those of Englal ld IIr the Continent, bave improved and 
modified engine bu i lding a l l  over the world. 

Even at this late day n e w  objects of interest appear in the 
various sections of the Expos ition,  so that he who returns 
to a favorite locali ty after a week's absence may discover 
still other apparatus to claim his attention and awaken h is 
interest. Up to Tuesday night, the 23d inst. , 117,000, people 
had visited the Exposit ion. Now the attendance is sl i l l  
greater, averaging about 7,000 daily. 

Alliong the exhibits which have but recently appeared is 
an electric rail way in full o peration . It is laid bel ween the 
main building and the annex ; and though the line of rai l  i s  
too short t o  permit of est imates o f  efficiency o r  economy 
being made, it  deserve�, hy reason of the novel ty of its 
design and the smooth working of the parts, some li ttle at
tention. Readers of the SCIENTIFIC AMERICAN will remem
ber that three types of  electric railways were exhibited at 
the expositions at Munich, Paris, and Vienna. These were 
the charged-rail system, the overhead contact-motor, and the 
secondary battery system. All these systems are now in op-York city. 

.. , .  , � eration in differen t  parts of the world, but it is very doubtfnl 
The Ohio Earthquake oC Septelllber 19.  if any of them can be economically operated, sav e  where the 

The earthquake in England, April 22, and that along ou r road is short and con nects two tbickly populated cities, or  
eastern seaboard, August 10,  have now been followed by where the power required to run the motors is gathered from 
one whose effects were felt in every quarter of the State of mn ning water along the route or at the mi nes, where coal 
Ohio, about half of Indiana, and the southe m part of Michi- is cheap. On the charged-ra il and overhead contact-mutor 
gan. It covered an area of about 100,000 square mileR, systems, there is a large and sometimes ru inous loss of cur
although in many places w ithin th is  area it  was not noticed rent while in firansitu, and the secoudary battery has not yet 
at all, and in many others so sl igh tly that people d id not reached that pi)int of perfection at which a fai r amount  of 
sup pose t here had been any shock until informed of its oc- the power original ly required to charge it may be recovered 
currence in other localities. in the form of electrical energy. It shopld not he inferred 

The time of tbe earthquake is variously given at from 2 :40 from tbis that the type of railway now in operation in the 
to 3 :30 on the afternoon of Septembel' 19, the differences in International Exposit ion is either more economical or 
t ime being prohably somewhat owing to the differences in more efficient than the better known types just described . 

timepieces. In Cleveland three distinct shocks were re- It has not as yet been tried on a sufficiently large scale to 
ported, the vibrations seeming to pass from west to east, and determine either of these two important poin ts .  
lasting from fifteen to thirty seconds. At Defiance, Ohio, It consists of a new method of conducting the electric i ty 
it is said the �waying of buildings was so violent as to canse along the line for the use of the motors and also for l ighting. 
much consternation, and that a Methodist conference in By the method employed in transmitting the current, it has 
�ession in one of the churches immediately adjourned ,  the been fonnd, it is said, that it can be econom ically distributed 
members rushing to the street. In Ci ncinnati there was along the line of the road for purposes of illum inat ion and 
on ly a slight shock. even fOl' power. In other electric lines, where electricity is 

In Indiana the shock w as felt at Indianapolis, Fort transmitted to the motors from a central station, large losses 
Wayne, Seymour, Lawrenceburg, and many other places, of current take place, owing to tbe exposure of the conduct
the elIect being very plain  in Lawrenceburg. ors to atmospheric infiuences. When cold rains,  sleet, and 

At Detroi t, Mich . ,  the shock was plainly felt, the Chamber snow prevail , such lines are utterly unrel iable. In the sys
of Commerce bui lding being violent ly rocked, while in seve- tem at the Exposition there are tubes running along each 
ral buildings men rushed out on the streets in their shirt� track-one fOl" the outgoing, the other for the returning cur
sleeves, looking anxiously around as if they expected to see rent. This arrangement , it is said, protects the current from 
the structures toppling to the ground. At Dresden and all exterior and foreig'n infiuences, while a slot cut along the 
London, Cllnad:l, the most northerly points where the earth- bottom permits the entrance of a contact-rod from the motor, 
quake was felt, the tremor was but slight. and allo w s of a nearly perfect contact, which, even u nder the 

The observations made are locally reported in  a very in- most favorable conditions of weather, may not be had in  the 
definite and unsatisfactory form. Even though no material sYRtems DOW in use. 
d fllllage seems to have been done at any point, this earth- The uncer tainty of Charged-rail currents, either on the 
quake may well serve to direct more earnest attention to the surface or overhead,  moy, n ot inaptly, be likened unto the 
study of these dist urbances. Instruments for registering I u .

ncertainty of  the arc l igh t currents when first introduced 
earthquakes have now been so perfeoted as to antomatically into the streets of the city of New York. On wet and stormy 
register the slightest vertical or horizontal movement, giving nights these currents proved unreliable, because they were 
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transmitted over un protected conductors. Now, however, 
since the conductors have been properly protected, tbis is  
not the case. But to thoronghly i�olate and insulate tae rails 
of an electric rai lway is botb costly and difficult. In tbe 
tubular system, however, since there is no pressure wbatever 
upon tbe tubes, tbe process is both inexpensive and simple. 
As a result the losses from leakage and induction are, if no 
mistake has been made in '  tbe :figures, but slight, being only 
10 per cent, as against from 25 to 75 per cent in tbe 
charged-rail  and overhead contuct-motor systems. This 
saving of current  would be immediately apparent in the 
smaller number of dynamos and decreased horse-power re
quired to operate the line. 

As said before, an arm reaches down from the motor to 
the tubular conductor ; tbe crook thereon, armed with 
wheels or bmsbes, reaching underneath and making the 
contact. Thc current after leaving the motor passes to the 
wheels of tbe negative conductor, thence to the tubular con
ductor on the same side of the track, and returns to the dyna
mo. During this operation it may be iutercepted by at
taching wires to the negative tube, and led off to different 
points on either side of t.he  road, where i t  sbould be needed 
to ligb t  up towns and houses. and operat,e small stationary 
motors. 

Tbe contact bet ween the tubular conductor and the run
ning motor i s  said to be so pp.rfect that only a com parative· 
ly small amount of current  is required. When the motor is 
at a standstill, the current  passes through tbe switch to the 
negative conductor aud thence to the various lighting plants 
along the line. 

For elevated roads ,  or those running through the country, 
tbe conductors are attachcd to wooden guards placed on the 
ties between the rails. Tbese can be planked over at street 
crossings ; a slot being left for the arm to pass through. 

The p l"Ojectors of this system claim that, w ben  in good 
running order, it will prove m ucb cbeaper than the ordinary 
steam rai l way, and tbat a twenty-ton electri c motor on their 
line wi l l  do as effective work as a Rixty-ton steam locomo
tive. For ordinary t raffic, electric-mot.ors of from six to ten 
tons will, they say, readily haul from three to six cars at a 
h igh rate of speed. For street cars, they think a motor of 
fivc hundred pounds, giving five horse-power, would be all 
that is required. On street rail w ays, the tubes are placed i n  
a conduit  having a slot through whicb the contact arm re
cci ves the current. 

There i s  an exhibit near the center of  the great hall which, 
though remaining al most unnoticed, is, fl·om a h istorical 
rather than from a scientific standpoint, one of the most 
curious and i n teresting groups of appar.ltus to be seen along 
any of the corridors. It is marked " Wallace Exhibit," and 
consists of several roughly put together electric machines 
that wear a weather beaten appeurance, all though they had 
been left ou t in the st.orm, One of these machines is com
posed of an electro-m agnet having the poles arranged verti
cally. 

4n armature, shaped like a Pacinotti ring, and made up 
of a series of w ire coils placed at different points about a cast 
iron ci rcle, revolves between the eularged poles. The 
bushes on the com mutator are adjusted through tbe agency 
of a worm gearing. Next to this machine  comes that used 
at the Centennial for light ing purposes-a crude device in 
which an armature revolves in a :field of force of antique pat
tern. Then there is an electroplating machine of somewbat 
similar constl"Uction ,  and, last ly, a magneto-electro " tele
machon. " Joined together i n  a field of force so as to make 
one magnet with mult iple windi ng, there are twelve mag
nets. between the poles of which revolves an armature. 
Many th in  plates of iron, each insulated from its neighbor, 
compose th i s  armature. 

For Mr. Edison, this so-called " telemacb on " must 
have a pecul iar interest. It is the :first, dyn amo machine he 
ever saw, and the magnificent possibi l i ties of such a con
trivance, or ratber of a further development of the principle 
on which it is constructed, changed the curreut  of  his 
tboughts, there is reason to believe , indeed he has avowed 
as much, into chan nels of scientific research where before 
he had been a stranger. 

A brief narrative of Edison's first introductioll to the uy
namo machine may possibly not prove devoid of in teresL i n  
connection w i t h  this b i storical exbibi t a t  the Exposition. It 
was about six years ago that Ed ison and some friends, upon 
the invitation of Prof. Barker, of the Univershy of PenD 
sylvunia, vis i ted Anson ia,  Con n. ,  t o  examine a power trans
m i tti ng machinf', as the " telemachon " was called. Being 
Sunday, the Wallace factory on the bank of the river was 
deserted , and one of tbe work-rooms was used fOI· the exhi
bition. E lectricity was generated by the rubbing together 
of two wire brushes, and six or eigbt la rge arc-l ights were 
kept aglow. The amou n t  of po wer recovered at the end of 
the second machine of that appl ied to the first was variously 
estimated , but it was sufficient to demonstrate to Edison 
the feasibil ity of the prc lject of col lect ing the power of run
ning streams and transmitting it to a distance in  the form 
of electric energy. The operation of the machine  :filled 
Edison with delight, the genuine, unalloyed deligbt of  the 
cbi ld when :first in possession of a new and ingenious toy. 
It is alleged that Edison was nevcr known to be enthusias
tic, but the writer, who WaA one of the party that day, can 
bear witness that this allegation is unfounded. There is 
reason to believe, however, that the thougqts of the wizard 
","re stray ing far beyond the walls of the Ansonia factory. 
In all likelihood, it was more than tbe mere working of .this 
crude macbine that filled his mind.  It was its future poslli-
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bilities-the development of the principles and laws upon 
which it was constructed. 

Some weeks later this " telemachon " or a similar one was 
sen t out to Menlo Park, and thel·eafter his attention was 
directed almost wholly towal'd. improving the dynamo, and 
iu discovering a means whereby its current coul d be econo
mically SUbdivided. 

The Edison dynamo and the mechanism of the i ncandes
cence light are the results' of his experimen ts and investiga
tions in this direction. 

An electric cigar lighter is  shown at the Exposition, which 
has the merit of not costing anything for current when not  
i n  use. It is not designed for nse with a primary battery, 
and very properly, because this would render it at once ex
pensive and troublesome. 

It is made  to hang between two incandescence lamps of the 
sixteen candle power type, and diverts a sufficient quan t ity 
of the current to feed itself, while at the same time not t ak
ing enough to appreciably lessen the intensity of either. 
As may be inferred, tbis cigar lighter is designed for use 
only where there is al ready an electric instB11ation. 

It consists of a circuit breaking device somewhat similar 
to that used in the telephone, the weight when it  is hung up 
breaking the connection. �he weight of this cis-ar lighter 
is sufficient to keep the connection broken at all t i mes wben 
not  in use, and hence, as  said before, there is no loss of cur
rcnt. The act of raiSing the handle  to light a cigar switches 
in the current. This acts upon several fine  strips of plati
num set in a plug of cement. 

These plalinum strips are placed in series with the incan
descence lam ps overhead. The handle in which they are set 
hangs by a flexible cord, and, so far as appearance goes, does 
not differ from that usually employed with gas. 

H only a tithe of the instrument s for ind icating distant 
temperatures, relative humidity, specific gravity, height of  
water, etc. , shown at the Exposition ever come i n to general 
use, the average citizen may, not unreasonably, be expected 
to become something of a scientist. He may keep himself 
so exactly informed of the conditions of air and w ater afar 
and anear, and the strength and d i rection of prevailing 
winds, as to look upon weather reports as upon old almanacs 
and the bureau whence tbey come as a purveyor of obsolete 
in tell igence. Some of these instruments on exhibition are 
good but not new. wbile many have the com mendable quali ty 
of novelty without the necessary adjunct of efficiency. With 
a multiplicity of indices over his head, indicating the tem
peratures of his d well ing. his office, and his country-seat, the 
height and temperature of his ponds and wells and the 
boilers in his factory, the average man is l ikely to fall into 
grave errors. The sudden fall in the temperature of his cel
lar, as indicated in the index over his hea.d, might throw him 
into a towering rage, under the impression that the cook had 
let the furnace :fire go out, whereas it i s  only a burglar 
climbing in througb tbe cellar window ; and the del ight  ex
perienced in seeing by his office index that the spirit barrel 
in h is  wine closet has suffered no d iminution would be turned 
to bitterncss in d iscovering, upon a personal examination, 
that this height had been maintained by his man, by pouring 
in water to make up for the l iquor that he had abstracted. 

The telethermometer shown at the Exposition may be re
lied upon, as its name implies, to indicate temperature at 
distant points. In b reweries, malt houses. distil leries, oil, 
sugar, and other refineries, refrigerators and the like, it  will 
prove of great service ; but that it may be relied upon to in
dicate tbe presence of icebergs at sea, as its projectors de
clare, there is very excellent reason to doubt. It is likely, at 
sea, to prove about as valuable as the ordinary thermometer, 
and not more so. The fact is, as masters of ships have fre
quently testified, but little confidence can be placed upon 
any type of thermometer so far as indicating the approach 
of ice is concerned . Sai l ing gradually from tbe cold wal l 
of t.he Gulf Stream into its warmer waters, the thermometer 
will invariably rise, though large masses of ice are ahead, be
cause the warm influences of the Stream are stronger tban 
the cold influences of the ice. Given a dead cal m or a 
head wind, that is to say, a wind blowing aga inst the course 
taken by the ship, aud the  tbermometer wi l l  in dicate the 
presence of  icebergs ahead, because the wind having come 
from their direction has felt t h eir i nfluence. 

But it  has often been demonstrated that, where a fair 
wind prevails-a w i nd blowing in the sa me dircction t h e  
s h i p  i s  going-tbe fall of t h e  mercurial column, if i t  takes 
place at all ,  w ill be so insignificant as to prove no warn ing 
whatever. Hence it is that masters of ship� place IitLle re
liance upon thermometers for indicat ing the approach of ice;  
and as the tel etbermometer can only indicate distant tempera
tures w hen  the distant poin t  is connected by wire, it  would 
prove, as said before, no more rel iable alJollrd ship  than any 
other good thermometer. The lelebarometer indicates and 
records e lectrical ly barometric pressures at a d istance, and 
like the telethermometer i s  valuable in al l contin uolls mete
orological observat ions. The teleman omeLer i nd icates and 
records automatical ly anll continuously the pressure in a 
boiler. The telehydrobllrometer indicates and records the  
heights of water i n  reservoirs, storage ponds, rivers, lakes, 
dams. and tanks. 

A valuable use for tbis instrumQnt  is that of l·ecording at 
one poi nt t,he heights of water in various sections of canals, 
and recorQ ing at one point si multaneous tidal observations 
taken at different parts of  a river or bay. In otber words, 
it might read ily be made to take the place of the self-regis
tering tide-gauge, which bas been used for years to keep a 
record of the tides of various }ocalitiel.. It is worked auto-
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matically by clock work ; a pencil being made to draw a 
curve upon pal'9hment, the h igh points indicating high wa
ter, the horizontal l ines slack water, and the low poiuts low 
water. The telehyd robarometer, dcspite its name, is of 
simple conRtruction, and does i ts work i n  m uch tile same 
manner as the self-registering tide-gauge, save that, as said 
before, it can send its readings, electl·ically, to a central 
station. 

The official tests of  the various exhibi ts, from w h ich so 
m uch is expected, h ave little more than begun, and it  is not 
easy 10  understand at the present rate of progression how even 
a sIDall portion of that which should not be permitted to de
part without critical exami nat ion can be tested before tbe 
Exposition closes i ts doors. Of course there is m uch that 
does not require very elaborate tes ts, and sti l l  more the pro
jectors of which are by no means enthusiastic-to have com
pared with similar apparatus. But it was understood, i n 
deed proclaimed, a t  the start tbat everytbing would be criti
cal ly examined. and an official report made thereon by the 
Committee ; a certified copy of which would be given to the 
proprietors of  the apparatus. 

Many persons are looking for ward with not a little curi
osity for the official reports to be m ade of  the several appa
ratu�, because, since the committee having the matter in 
charge are in no wise interest ed, save scientifically,  in what 
they are to pass u pon ,  and are abundantly able to get at  the 
real measure men ts, cold fact.s are l iKely to appear in  a some
what phenomenal pro fusion, and that is l ikely to be learned 
regarding  the effi ciency of cert a i n  apparatus of w hich the 
projectors have not, up to the present, gi ven even a b int .  

.. ' . 0 . 
Rapid Progress In Electric Science. 

The Ph iladelphia Ledger makes the following note of  
progress i n  the application of electricity : " Only twelve 
years ago Professor Tyndall  gave his course of memorable 
lectures in  Horticultural Hall. He had with h im as a part of 
his apparatus an arc light. The lamp was regulated by 
clockwork, and cost probably ten times as mucb as the 
lamps made to-day. It was im perfect in every way, the 
l ight being very unsteady, and several times got out of 
order at critical moments .  The current was supplied from 
a vol taic battery, at a cost that precluded its use for any 
bu t lecturing purposes. The battery, besides being costly 
and troublesome, required the constan t work of an attend
ant for a day or two to ' set up, ' and it  also was very apt 
to get out of  order. Dynamo machines were not unknown 
at th.1t time, but they too w ere costly, and for lecturing 
purposes the battel'y was considered best. Looking at the. 
display of lamps in the exhibition , and tbe great variety 
and n umber of dynamo machines, i t, seems almost incredi
ble that it is  only twelve years since such a man as Pro
fessor Tyndall was well pleased, rather than otherwise, to 
be able to exbibit his poorly regulated clockwork lamp, run 
by some hundreds of cells in II voltaic battery I" 

.. I . . .. 
The First Telegraphic InstrolDent. 

At the Electrical Exhibition a lao·ge d isplay of models from 
the Patent Office, undlir the charge of Mr. J. M, Churchill, 
are exhibited. Among the two hundred and :fifty pieces is the 
original Morse telegraphic apparatus, patented April 11 ,  
1846. The transmi tter is mounted on  a pine block, and  i s  
very crude. The armatures are wound wi th \'ery cuarse 
and poorly insulated wire, and the sounder consists of an 
ordinary piece of stick, which strikes against a piece of 
iron. The clock work whicb operates the cylinder, about 
which the perforated paper was wrapped, is  of a more im
proved pattern .  On the card attached to the exhibit i s the 
fol lowing. �aid to be an effusion of a clerk at the Washing
ton office : 

.. Theeteed c8lled Lightning," says the Fates. 
Wa� tamed in the Uni ted States. 

'Twas Fraokl in's hand that canght the horse 
That was harnessed by Professor M('rse." 

.. f . , ., 
A New (Jarbon Battery. 

A new voltaic battery h as been brought out  by M. Tom
masi. and M. Radigll et ,  in  which peroxide of lead surrounds 
the cal'bon plate as it lies on the bottom of  tbe cell. The 
other p late i s  also of  carbon , covered wi th  fragments of  re
tort carbon plat in ized. The two plates are placed one above 
the other, but separated by a sheet of parchment paper 
which d iv ides the contain ing vessel into two compartments. 
A saturated solution of cbloride of sodium, or common salt, 
is :filled into both compartments u ll til the u p per carhon 
fragmcnts are partly i mmersed in i t. The electromotive 
force is 0 ·6 vol t. The negative pole is that carbon plate 
which is not in  contact with tbe peroxide of lead. I f  other 
saline sol utions, sucb as sul phate of ammonia, su l ph ate of 
soda, chlorhydrate of  ammonia, or even d i lute sulphuric 
acid, be used instead of the solution of salt, the ele ctromo
tive force does not sensibly vary. 

. 4  . . ..  
I.aa� Newton. 

Isaac Newton, chief engineer of the Croton Aqueduot 
Department, New York, committed suicide Sept. 25, in a 
fit of tempol"llry i n sani ty, said to h ave been caused by over
work. He was in his forty-seventh year, and B brother of 
the lat.e Dr. Henry Newton, the geologist. He studied me
chanical engineeri ng  in the Delamater I ron Works, made a 
survey of the shoals of the upper Hudson, w as engaged in  
the. construction of  tbe orignal Monitor, and  was an engineer 
on board during her combat with the Merri mac. He was 
a member of the American Society of Civil Engineers and 
the Societ.y of Mechanical Engineers. 
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THE METROPOLITAN RAILWAY OF PARIS. 

The project for a metropolitan railway submitted by the 
State for the exam i nation of the General Council of Bridges 
and Roadways , as w ell as to that of the Municipal Council 
of Paris, has been defin itely adopted by the Govern ment, and 
declared of general interest. It will probab ly be the obj ect 
of a concess ion to a speci al company, which will undertake 
its constructi on aud operation without requiring either any 
suhvention or guarantee of interest. 

According to the proposed scheme, the rail way will be 
subterranean for the greater part of its length. Start ing 
from Puteaux, the passenger will pass under Grande Arme 
Avenue, the external boulevards, Rome Street, Boulevard 
Hausmann ,  and the great boulevards, and w ill not emerge 
into the open air until he reaches the Bastille. Such is the 
prin ci pal route . 

'I'he city will gratuitOusly concede the subsoil of the wide 
streets that we have just named, and it is owing to th is that 
the cost per kilometer will be reduced to the expense of 
constructing the long tunnel and the two tracks . 

The passenger will descend to a depth of about 8 
meters, and will travel beneath the earth, just as if he 
were in  the Saint Got hard Tun nel . 

Is it possible to give the public of Paris, which is essen · 

tially artistic, completer satisfaction ? Can it be offered 
easier and more rapid travel than it has at present ?  On 
another h and, can it be shown at the same time in these 
multiple rou tes the different panoramas of the great metro

polis ? Yes, most certainly, provided that more is spent, 
and , consequen tly, that the com pany is subsidized or 
guaran teed a minimum of i nterest. 

The en tire quest ion of elevated or of an u nderground line 
is reduced to this question of  cost. It is well said, it is true, 
that underground travelin g is performed at London ; but it i s  
not  always added , when th is que�tion i s  be ing discussed, 
that the London company is making en ormous sacrifices 

every year to bri n g  to the J ight and air every part of its l ine 
that it  is  capable of ge t ting out of the darkness and sulphur
eted atmosphere t hat fill this long tube. 

And then ,  should we not offset the example  of London by 
that of New York , Berl in ,  and Vienna, w here traveling is 
everywhere done above the su rface ? Should we copy the 
old English c ity railways , or should we do like the Ameri· 
can and our n eighbors across the Rhine ? Such is the ques

t ion , and the ans wer to it does uot appear doubtful . 
However this may be now,  or a little later on , when the 

subterranean will be doubled by an aer ial one, there is one 
side to the aerial problem w h ich has served as a theme for 
partisans of the u nderground project, and that is the one re
lat ing to traversing the houlevard . It has been con tended 
that this aerial road i s  im practicable because it will injure 
the aspect of that thoroughfare. 

, , 
( I 
f 
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of the Metropolitan , or by reaching i t  through h ouses whose 
i 1aterior, being of less value than the parts in front, may be 
traversed without necessitati ng so great expenses. 

It was in order to try one of the thousand possible solu
tions of  such a mode of crossin g the avenue that we some 
time ago took up Oul' penc i l  and made the sketch which is 
herewith reproduced. -Le Genie Oivil. 

.. 4 "  .. 
PARAFFINE BRUSH. 

Crude petroleum in i ts passage through pipes deposits 
paraffine on the surface of the pipe, thereby obstructing and 
sometimes stopping the flow. In very short pipes it is a 
s imple matter to remove the deposit by means of rods or 
scrapers, but it is impracticable to clean ou t long lines by 
ordinary methods. The object of an in vention late ly 

THOMAS' PARAFFIN BRUSH. 

paten ted by Mr. Henry C. Thom as, of Rock View, N. Y. , 
is to provide means of clearing away the paraffine by me
chanical agency without the use of solvents or heat. The 
clearing device is made in the form of a hollow cyl inder, to 
which is attached a series of wire cutters projecting radially 
from the exterior. One or more blades, m ade of metal in 
spiral form,  are arranged w ithin the cyl i nder,  as shown in 
the engraving. The cyl i nder is so proportioned that its 
length is about four times its diameter. 

The cleaning device is inserted in the pipe, where it is 
pushed forward by the flow ing liquid, the projecting wires 
loosening any paraffine that may s lightly adhere to the walls 

'Plan.. 
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THE METROPOLITAN ELEVATED RAILWAY, PARIS. 

It goes without saylDg that it scarcely seems possible to 
construct an elevated railway longitudinal ly to this so fre
quen ted aven ue , which, al though it formerly appeared to us 
so spacious, has become insufficient because of the ever in
creasIng ,ravel therei n . 

Moreover, it will not do 1!0 hide the Madeleine and the 
Opera House, or the gates Saint Denis and Saint Martin .  It 
is necessary, then , to cut this principal artery perpendicularly 
to its axis, either by new streets opened for the peculiar needs 

of the pipe . Should the wires come in con tact with a de
posit of sufficient thickness to check the motion of the brush 
or to stop it, the force of the current will  then act upon the 
spiral blade, causing the device to rotate and cut away the 
obstruction. 

OUR Govern ment has now *170,000,000, or 600 freight 
car loads, of silver dollars pi led up in its treasury vaults, 
and is stiU manufactUring at the rate of two millions a month. 
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llIUk. 

The following synopsis, by the Sanitarian, of a paper by 
Dr. Dougall , of Gla�gow, detailing experiments conducted 
with a vie w to discovering the absorptive power of m ilk on 
various volatile substances, will be of interest : 

Dr. Dougall i nclosed in a jar a portiou of certain sub
stances giving off emanations, together w ith a uniform 
quantity of milk, for a period of eight hours. At the end 
of that time a sample of milk was draw n by means of a 
pipette from the lowest stratum of the vessel exposed in the 
jar ;  and we find that the following wera the re�ults of his 
experiments : 

Smell in milk. 
1. Coal gas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0  . . . . . . .  ' "  distinct. 
2. Paraffine 011 . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  strong. 
3. Tnrpentine .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very strong. 
4. Onions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very strong. 
5. Tobacco smoke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very strong. 
6. Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  moderate. 
7. Mn�k . . . . . . .  . . . . .  . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . .  faint. 
S. Asafetida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . distinct. 
9. Stale nrine . . . .  . . . .  . . . .  . . . . . . . . . . . . .  .. . . . . . . . .  faint. 

10. Creo.ote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  strong. 
11. Cheese (stale) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  distinct. 
12. Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . moderate. 
13. Pntrid fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very bad. 
14. Camphor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  moderate. 
15. Decayed cabbage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  distinct. 

It thus became obvious tbat. the milk had absorbed the 
emanations of all the substances to which it b ad been ex
posed , and it further transpired that all the specimens ex· 
amined retained their distinctive odors for as long as four
teen hou r s  after their removal from the glass jar in wh ich 
t hey had been exposed. 

Cream, according to Dr. Dougall , may be regarded as 
acting in much the same manner as milk ; indeed , although 

I it con tai ns less water than milk, yet it has special qualities 
of its own, which may perhaps make it even more l iable to 
retain offensive and dangerous emanations than the parent 
flu id itself. Abundant evidence has, however, been given 
to show that far more care is needed in connection with the 
storage of milk than has heretofore been regarded as neces
sary, and this especially w here mil k or cream is kept in 
apartmen ts or wards occupied by sick persons. If the ema
nations to which the milk is exposed are of  a diseased and 
dangerous qUality , it is all but im possible that the sample 
can remain free from offensive an d dangerous propert ies ; 
and it should become an invariable rule to keep as litt le milk 
as possihle in s ick rooms, and never to allow a su pply which 
bas been thus exposed to unwholes�me emanations to be 
used for food. 

Under these circumstances it has been lately held desira
ble to boil all milk whicb is open to suspicion before using 
it. In the con rse of several e pidem ics in wh ich milk bas 
acted aH the vehicle of infecLion , it bas been noticed that 

persons who had only consumed it after it had 
been boiled escaped all ill results, whereas other 
members of tbe Ilame family or community, 
who had not taken that precaution, had been 
attacked with disease. 

------. �.� .... �.�-------
The llIen Who are Promoted. 

The Manufacturer8' Gazette, in a recent editor
ial ,  made the f ollowing statemen ts, regard ing 
young men and their ad vancem ent, which 
others than the class to whom it  is addressed 
will do wel l  t.o heed : 

" The young men who receive promotion are 
the men who do not drink on the sly. They 
are not the men who are always at the front 
whenever there is any strike, nor are they the 
men who watch for the clock to strike twelve, 
and leave their picks han ging in the air. They 
are not the men who growl if they are requ ired 
to attend to some duty a few minutes after the 
whistle has sounded. They are the men 

usually who pay the closest attention to the details of their 
business, who act as if they were trying to work for their 
employer's i nterest instead of to beat h im at every crook 
and turn . They are the men who give the close�t atten tioD. 
to every practical detail , and who look cont inually to see 
whether they can do any better or not. This class of men 
are never out of a job. They are scarce. 'I'hey never 
strike, they never loaf, and they do nQt u,&k for their pay 
two or three weeks before pay day. " 
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THE EDIBLE CRAB. 

Tbe life h i s tory of tbe crab is ex
tremely in teresti ng. The strange lit
tle a n i mal tbat escapes from tbe egg 
resem bles in no respect t.he parent 
crab. Its form is  lengthened , ending 
in a forked tail ; 0 1 1  the back is a long 
spine curving back ward , and on each 
side a sbort spine d irected outward. 
The eyes are large but not projecting, 
and tbe llead is armed with a mosqui
to-like rostrum. Tbis fi rs� �tage of the 
crab i s  called zoea. After remaining 
for a certain lengtb of t i me in tbe zoea 
form, it comes forth from its i n fant 
skin an ent irely changed a n i m al.  Here 
the eyes are very large aud projecti ng, 
tlle body squarisb, withou t  thc long 
spinp. seen in the first stage ; it has 
eigbt perfect legs and two claws ; the 
" tail ,. has become  short, and turned 
under ; and yet it  has no resemblance 
to tbe mature crab. This second form 
is called tbe megalops or great-eyed 
stage. When it again changes its  skin,  
the body assumes  a much broader 
shape ; a dist inct spin e  appears on each 
side, a n d  the tail- l ike proce�s is dou" 
bled up under the  body. When its 
skin again becomes too tigbt f::>r it, it 
at length comes forth a s m all but per
fectly formed crab, Callinectes Mstatu8. 

The crab is obliged to moult or cast 
off its shell many times d u ri ng its l i fe. 
Tbis moulting appears to be 'W un
p leasan t ordeal to  pass, for they often 
d ie  during the act. When we see that 
they are not only obliged to escape 
from the carapax or sllu l l ,  but al so 
from the h ard covering of tbeir legs, 
delicate m outh parts, and even gul let-turn ing tbemselves 
inside out, as it were-i t  is not snrpl'lsing that tlley perish 
duri ug the ordeal . T h e  crab crawls  up into some secludlld 
nook or cove in shal low water to moult, out of tbe way of 
its bard-sbel led relatives, for the helpless, newly moulted, 
or " soft 8bell crab, " if found,  is devoured by tbem, as well 
as by se v e ral species of fisbes. 

Fortun ately for tbe crab, tbe soft covering barden s  rap id

ly ,  and in a few b ours i t  has a new and 
strong nrmor, and it then goes fearlessly 
out into tlle deeper water among the eel 
grass. 

Crab fisbing i s  an amusing but not al
ways exci ting sport . You si m ply row 
up into some sballow cove or bay of tbe 
seacoasJ, wbich bas a muddy and gra$$y 
bottom, cas t ancbor, tie a good sized pi ece 
of meat on a strong line,  lower it to tbe 
bottom ,  and wait for a bite . When you 
perce ive a tug at  your line, pull it up 
gently Ull ti l  the crab is  visible ; you muet 
not .attempt to l ift it out of tbe water by 
means of tbe l i ne, for tben tbe  crab will 
quit its hold and escape, hut witb one 
hand qu ietly bu t adroitly get tbe d ip net 
under it, and w itb a dexterous s weep lan d 
it in tbe boat. Frequen tly two or tbree 
crabs are caugh t  on tbe line at once. 

Should you cbance to go crabbing witb 
a party of ladies, be extremely careful 
that tbey do not overturn tbe basket of 
lively crabs abo ut tbeir feet, for if th is 
happens you w il l have your l igb t skiff 
al most or entirely upset by the lad ies 
jumping up and s tandi ng upon tbe seats, 
and you w i l l  get your fingers pinched, per
baps until tbe b lood comes, as you reck

lessly endeavor to catcb tbe crabs as tbey 
wildly 8camper about  tbe bottom of tbe 
boat. I bave learned tbis from experi

e n ce. 
Tbe ed ible crab of our coast can al ways 

be know n by t wo long lateral spines of tbe 
carapax. Tbe claws are blue above and 
wbitisb beneatb , and the earapax above is  
of a dull olive or bluisb col or. It is call
ed the " blu/] crab "  by tbe fislJermen of 
tile New England coast. 

C. FEW SEISS. 
... . .... 

SADDLE MEN. 

In Nepaul, India, tbere is a class of 
natives wbo serve as " saddle men , "  and 
take tbe place of saddle borses. Strapped 
around tbe waist and fitting i nto the curve 
of tbe back is a padded ledge. It is 
supported vertically by sboulder straps. 

Tbe rider rests on the ledge, in tbe position sbown in 
the engraving. wbich is from the Graphic, and repre
sent& tbe Duke of Portland, and tbe Earl De Grey, going 
on a bunting excursion. Ladies of rank in tb is part 
of India are carried on " saddle women," in the same 
style. 

Jtitufifi t �mtritlu. 

THE EDIBLE CRAB. 
Rain and Sno_. 

A paper g iv ing results of experiments witb rain gauges 
d ifferently located, and of experimen ts as to tbe ratio of 
deptb of snow to the deptb of same wben melted , by Ed
mund B. Weston, was lately read before tbe ArneI'. Soc. of 
Civil Engineers. It was found tbat in a number of experi

men ts extending over considerable periods of time a gauge 
14 ft. 8 ill .  above the ground collected 9 per cent less water 
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tbat the depth of snow was 6 '25 times 
the depth of tbe same wben melted, 
and the average result of the same 
number of experiments at another 
point gave 6 '6 :1,  times tbe melted 
deptb. 

... . .. 
W ood Flour. 

A letter from tbe Oatskills to tbe 
Ne w York Sun says : The chief indus
try up bere is producing wood flour, a 
kind of cousin to w ood p ulp. It waS 
first manufactured in tbe Catskills 
about nine years ago, and now over 

tw en ty mills are in full blast. The 
process is exceed ingly simple. Any 
soft wood tree-poplar is tbe favori te
is fel l lld and drawn to tbe mill. The 
bark and bougbs are removed , and tbe 
tru nk put in a machine wbicb is noth
ing but a lead pencil �barpener on a 
large scale, with four or more knife 
edges instead of one. On starting tbe 
machine tlle penci l  sharpener revolves 
with great swiftness, and in a few 
minutes con verts the log into a llundred 
miles of fine, clean sbavings. Tbese 
are ground and bolted exactly as in  
a flour mill.  The prod nct is a soft, 
fine, yello w isb ly wbite flour, sim ilar in 
appearance to a very well ground corn 
meal .  It possesees a sl ight woody 
smell, and is almust tasteless. It is put 
up i n  large bags, and then is dispatcbed, 

unmarked, to the buyers. 
I tried to find out wbo purcbased 

tbe article, but witb no success. The 
wood m iller was not very com

municative. " It makes, " he said ,  
" well , I don't know bow mucb ex

actly. Oue log may give fi v e  bags, or it may give ten. It 
sells, well, that is ,  pretty tolerable. I reckon I clear about 
$8 or $9 a day out of it-perbaps more. I never figured it 
up. W hat's it good for? Good many tbings. H's used to 
stiffen paper, but if y ou put in too much tbe paper gets 
hrittle. Paper stock is mucb dearer than poplar flour, and 
tbat's why tbey put it in. If you mix the flour w i tb li l l '  
seed gum and ' biled ' o il, you may get a kind of oil clotb. 

Some folks mix it witb meal to give to 
pigs and other animals. I guess i t's good , 
but I never give it to my hogs, an d even 
tbose fellows give it to some otber fellow's 
critters, and not their own.  Yes, I heard 
tbat some bad contractors mixed it with 
meal for army and Indian supplies, but  I 
d on't take much stock in the story, because 
tbey could buy sour meal as cbeap as 
poplar flour. It woul dn't pay to mill 
pine, cedar, or hemlock ; they are wortb 
too mucb as timher. But any wood tbat 
isn't used that way can be milled into 
flour. I use poplar al most altogether, but 
w hen I run sbort of logs I grind up but
tonba]] , birch, elm, or willow. "  

Tbe farmers disl ike the new industry, 
as it promises to play bavoc witb tbe for

ests, wbich are both an attraction to tbe 
border and a protect ion to agricul ture . 
Tbe tanne ries years ago used up all tbe 
oak and bemlock ; tbe lumbermen bave 
stripped tbe country practi cally of pine, 
cedar, and walnut ; the cbair factories are 
conRuming tbe h ickory and maple ;  now 
tbe wood flour m ill promises to grind up 
what remai ning trees tbere may be. 

• • •  

Opening 0 1'  Great Grain Region •• 

Russia bas resolved to develop bel' sys. 
tern of railway communication on an enor
mous scale, ann for this purpose bas j ust 
con tracted a loan of $75,000, 000, to be ex
pended during the next few years. India 
has already built lines of railw�y penetrat

ing tbe furtbest provinces. Australia has 
also made long strides in tbe same direc
tion. Next in order is tbe Argentine Con

federation,  in South America, wbich is 
bui lding four additional trunk lines of rail

road at a cost of $28,000,000, to connect 
Buenos Ayres, her pr incipal seaport, with 
tbe vast granaries open ing up in the pam

pas of tbe interior. In every case tbe ulti
mate purpose is to overcome all  impedi
ments in reacbing tbe central grain mark-

SADDLE MEN. ets of E urope. And, in spite of all 
tbis, says tbe British Trade JO'Urnal, 

tban one 8 in. above the ground ;  that a gauge 22 ft. above tbe AmerIcan grain speculators continue tbeir efforts to artifi
grou nd collected 1O� per cent less water than one 8 in. above cially maintain the price of wheat, as though there were a 
tbe ground, and that a gange 3!4 ft nbove the ground great defiCiency i n  tbe supply of tbe world, and the natiolls 
collected 6 '7 per cent less water tban one 3 in. above tbe woulri even tually bave to come to tbem begging the privi

grollnd . lege of being allowed to purcbase some of their SUI-
The average result of 53 experiments at one point was , plus. 
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The COllt oC Making Stovell. 

At the late semi-an nnal meeting of the National Association 
of Stove Manufacturers, Mr_ Jolm T. Perry, of Albany, who 
probably knows as much about stove manufactu l'e as any 
one, made the following statement of the estimated cost 
pel' ton o f  making stoves in tbe United Slates in U:\84 : 

Foun,iry Cost_ 
Iron . . . . . _ .  . . . . . . . . . . . . . . .  . . . . . . . . • . . . . . . . . • . •  . . _ . . . . . $20.00 
Moun ting material (nickel panels, rails, etc. , not included) 

Fuel for all purposes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Moulding sand and clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . , " 
Facing . _ _ . _ _ _ _  . _ _  . _ _  . . . . . . . . _ _  . . . . _ _  . . . . . . . . . . . 
Pattern s, fiasks, and l l i mber material . . . . . . . . . . . . . . . . . . . .  . . 
Shipping' material . . . . . . . . . . . . • . . • . •  0 • • • • • • • • • • • •  0 • • • • • • • •  

Freight and expressage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Machinery and tools . . . . .  _ _  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . . . . . . . . . . . . .  . 
Gas and 011 . .  . .  _ _  . . . . . _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Stationery and books . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Rent . . . _ _ . . . . . . . . . . _ _  . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Illsurance . . . . . . . . . . . . . . . . . . . . . . . , • • . . . . . . . . . . . . . . . • • . • . 

Taxes . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. .. . 
Miscellaneol1s and pilfering. . . . .  • . . . . . . . . . .  . . . . . . . . . . .  . 
Cast ings broken and discarded thar. have been paid tor . . .  . 

8.00 
2.75 

.40 
• 25 
.70 
.10 

1.25 

1.75 

• 40 
.20 

.10 

1.00 

.40 

.25 

.40 
1.00 

TotaL . . . . . . . . . . . . . . . . . . . . . $39.00 
Labor. 

Mo ulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $24.00 
Monnting . . . . . . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "  8.00 

Pattern making . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.45 

Pattern fitting and repairs . . .  _ _  . . , . . . . . . . . . .  . . .  . . . .  . . . .  . . . .  1.50 
Pattern moutd ing . _ _  . _ _  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 

Carpenters . . .  _ _ . . . . . . . . . . . .  . . . . . . .  _ _ _ _  . . . . . . . . . . . .  . . . .  1.25 

Cupola men, breaking iron , etc . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  .75 
Cleaning and filing . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . .  2.00 
Enginepr . . .  . . . . . . . . . . . . . . . . . . . . . . • . . . .  . • • . . . . . • • • . . •  .30 
Shippin g . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . .  . .  . .  . . . .  . .  . .  . .  . .  . .  1.05 
General l abor . . . . . . . . . . . . . . _ _  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . .  1.00 
Watchman . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  . . . . . . . . . . . . .  ,20 
Foreman ,  mon l ding, and mountin g . . .  . • . . . .  • • • • . . .  . . . . . . . . .50 
Clerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . .  . .  . .  . .  . .  .50 
Trucking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

M iscellaneous and p i l fering; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
.75 
.50 

TO l a! .  . . . . . . . . . . . . . . . . . . . . . $45.00 
Sel l ing EXlJenses. 

Allowances, various kind s .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 

Attorney's fees . . _ _  . . _ _  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  " "  .25 
Advertising, circulars, etc . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1 .75 

Bad d ebts . . . . . . . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . _ _  . .  . . . .  . . . . . 2.00 
Clerks . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  1.60 

Freight  on stove. delivered . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 1.00 
Gas and oi! . . .  . . . .  . . . . . . .  . .  . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . .10 
Insurance . . . . . _ _  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  ' . . . . . . . .20 
IntereH . . . . . . . . . .  . . . .  _ _  . . . .  _ _  . . .  _ _  . . . .  . .  . .  . .  . .  . .  . . . .  • 2.00 
D i sconnt for cash . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  2.50 

Miscel laneous and pilferin g. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .50 
Postage st amps and telegrams . . . __ . . . _ _  . . . . . . . . . . . . . . .  1 .00 
Ren t . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .00 
Stationery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . .15 
Trave l er's wages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.75 
Trave ler's expenses and general traveling. . . . .  . . . . . . . . . . . . 3.25 
Taxe. . . . . . . . . . . . • . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . . . . . .20 
President lind Secretary . . . . , . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1.50 

Total . . . . . . . . . . . . . . . . . .  , . . .  $23.00 
Grand lotal . . . . . . . . . . . . . . . . $107.00 

Iu..connectiou with  the above, Mr. Perry said : " Ge n t le
me n ,  every t h i ng in this world is i mperfect, and so

' 
is  tbis 

statement .  Many of the i tAms, I know, and you well know, 
are too low ; for exam ple. $5. 20 per ton,  or $15, 600 for the 
year, for pattel'Ds and flllsk8, on a product of 3,000 tons, 
sbould be put down at twice that ,um. Some items may be 
too h i g h ,  and in  many cases should be excluded altogether 
from t.he l ist, yet I bel ieve tbe average cost on the basis 
named, taking one year with another, w ill reach $107, and 
generally more than tbat sum. " 

Propertlell oC qulckllllver. 

One of the m ost curious properties of quicksilver is i ts 
capab i l i ty of dissolving or of forming amalgams with other 
metals. A sbeet of gold foi l ,  dropped into quickfi i lver, 
disappears almost as quickly as a snow flake when it 
dmps in to water. It bas t.he power of separat ing or of 
readily d i ssolv i n g  tbose refractory metals wbich are 
no t  acted upon by our  most powerful  acids. Tbe gold 
and s i lver m iners pour it in to their macbines holding 
the gold bea ring quartz ; and, although no b u man eye 
can detect a t race of tbe precious substance, so fine are 
the part icles, yet tbe l iquid metal will h unt them out, 
and incorporates it into its mass. By subsequen t dis
til l ation i t  yields  i t  i nto tbe h a nd s  of the miners, in a 
state of virgin pur ity. Several years ago, While lectu r
i ng before a c lass of lad ies on chemi!; try, we bad occa
sion to purify some quicksi lver by forcing it through 
chamois leatber. The scrap remained on the table 
after the lecture, and an old lady, th in king it would be 
very nice to wrap bel' gold spectacles in, accordingly 
appropriated it  to tbat purpose. The next morning t.1'_ 
she came to us in great alarm, stating tbat the gold had 
mysteriously disappeared, and nothing was left in the 
parc!'1 but  the glasses. Sure enough, the metal remaining 
in the pores of the leather bad amalgamated witb tbe gold ,  
and entirely destroyed tbe spectacles. It was a mystery 
wbich we uever could explain to ber satisfaction . -Fireside 
Science. 

. � . � . 
PuacHER, in the Ohemiker Zeitung, &tates that tbe fol low

ing cement resists kerosene, aud is useful for cementing tbe 
brass collars to glass lam ps. One part of  caustic soda, three 
parts of resin,  and five parts of water are boiled togetber ;  
tbe resin soap thus  prodwced i s  mixed and  wel l  kneaded 
w i t h  balf its weight of plaster of Paris. It hardens in about 
th ree-quarters of an h oU l'. If zinc wbite or dry w h i te lead 
is used. it hardens more slowly 

1titntifi t )mtritan. 
THE OCARINA. 

For a few years past the fairs of Paris and its environs 
have been offering to amateurs of m usie a cbarming little 
instrument called tbe ocarina. Its name and those of the 
manufacturers affixed to i t  (Girola, Donizetti, etc. ) tell us 
plain Iy enough that it is of Italian origin .  The mountaineer 
who is  said to have devised i t, not only for bis diverHion 
but also a means of defense (since i t  may serve to give a blow 
with), scarcely tbought t l tat his rough invent ion would be 
patented, bave the run of public places, enter parlors, and 
even figure in the midst of philharmonic societies . 

It is, then, not only a n e w  plaything, but a genuine musi
cal instrument that we desire to extol in enumerating tbe 
advantages that will everywbere cause it to be preferred to 
the wooden flageolet or the tin flute • 

Fig. I.-MODE OF USING THE OCARINA. 

At its debut the ocarina was merely a l ittle glazed baked 
clay, baving the form of a black radish externally, but hol
low internally, provided at tbe side with a mouth piece, 
and having nine or ten l ittle apertures along it in plaee of 
keys (Fig. 2, No.  I. ). Its sonorous power ranged from 
ut natural to fa of the  octave, passi ng tl.Jrough all tbe notes 
of tbe chromatic seale. It remai ned as primitive as this  
for a long t ime, and more tban one amateur  was enabled to 
d raw £i'om it lu l labies and otber music of the kind ; but the 
programme tbat could then be got from i ts circumscribed 
range bad itl:< l imit there. 

A certa in  band of minstrels once passed through our 
northern towns, and tbei r presence there has not been for
gotten. This l i ttle t l'OOP had put aside the barp, tbe man
dolin,  and tl te viol in ,  in  order to give deligbtful serenades 
with we l l  tuned ocarinas. It was original and delightfuL 
But although in harmony, tbe i r  scores,  since they varied 
only from the m elody to tbe third of the same octave, did 
not have the same in terest as if tbey had been rendered from 
a grave to a sharp tone ; and this gave rise to tbe idea of 
manufactnring tbe instrument in  d ifferent  sizes. So there 
soon appeared the soprano ocarina, w bich was smaller tban 
an ord inary carrot and clearer than a small flute, and tbe 
dou ble  bass ocarina, larger than a pumpkin and graver tban 
tbe alto. The principle remaiued the same. But the 
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Pig. B.-THE OCARINA IN PERSPECTIVE AND SECTION. 

ocarina sti l l  had one d rawback, and tbat was that it could 
not accord witb tbe piano or the flute, from which it some
times differed by one note. To obviate th is, the instrument 
was providert with a piston,  which , w hen rlra w n  out or 
pusbed in ,  raised or lowered the sounds by one nole (Fig. 
2, No. II. ). 

Finally . as a last improvement ,  a series of keys was add
ed, symmetrical witb tbe row of holes on  the left side, tbus 
giving a second complete scale.  

Tbe idea embodied in tbis  si mple instrumeut bas caused 
us to make an experiment tbat has proved quite succeEsfuL 
We took a pilgrim's gourd, and first made some minute 
apertures i l l  it, arranged something like those of the 
ocarina, For a mouth piece we affixed to it with wax, 
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an old one from a clarinet that was provided w ith a reed. 
In order to obtain notes-perfect gamuts-we enlarged each 
of the apertures with a knife until it gave tbe tone, and we 
now have a sordine that in no wise cedes to the h autboy 
for solos which are not very compl icated. The sounds thus 
obtained are preferable to those given by the ocarina, since 
they emanate from wood, and not from clay. The instru
m,ent thus modified is sbown in Fig. 2, No. IlL-La 
Nature. 

.. . . . .. 
Need oC IJDproveJDents In Marine Slgn alII. 

Commander Gorringe bas wcitten a letter in regard to 
sbips' l ights, called forth by the Tallapoosa d isaster, which 
contains  valm,ble suggestions. He SLOWS that not only arc 
the red and green 8ide l igb ts now carried by vessels fre
quently mistaken one for another, even by men wbo are 
not color bl ind, but that tbe position in wb ich tbey are 
placed is sucb that in certain  ci rcumstancps it is possible for 
a vessel to alter bel' course sixty degrees witbout giving any 
indication of the alteration by the appearance of her l i ghts. 
In other words, the presen t  system of ligbts is m iscrably 
defective, as is sbown by the fact that it bas failed in 
hundreds of instances to prevent collisions Ilt sea. In tbe 
place of the red and green side l igbts i t  is proposed that 
every vessel shall earry foul' range ligbts. Two of  these 
should be placed forward, and two aft. O f the  forward 
lights one should be a w hite light  and the other a red ligh t,  
the latter to be placed somewbat h igber tban the other 
and some distance aft of it .  Tbe after l ights should be 
arranged in a similar manner, except that the red l igbt 
sbould be lower tban the wbite light. Tbis a rrangement 
would render it possible to ascertain from tbe appearance 
of a ve�sel's l ights the course steered by bel', and the direc
tion and amoun t  of the slightest deviation from tbat course. 
It would also enable a steamer to avoid run ning directly 
in to the stern of a slower vessel where both are steering tbe 
same course, and no one on board the slower vessel b as t he 
forethougbt or opportunity to a display a " flare. " One ob
jection to this plan is tbe fact that most persons who are 
to any exten t color blind  are u nable to 8ce tbe red ray. 
Were a blue light to be substituted for tbe red light, and 
were range l ights to t ake the plaee of side l igbts, n otbi ng 
except the grossest stupidity could bring about a coll ision 
between two ves€els on a clear n ight. 

.. , . ,  .. 
Ear Disease •• 

D l·. K. Buskner in a very elaborate paper in Archiv fur 
Ohrenheilkunde gives tbe results of h i s  clinical observations 
and tho!;e of twen ty other aural surgeons. From these he 
find� that on an average out of every tbree i ndividuals 
in middle l i fe one does not hear w well  in one ear as ill th e 
other, while from an exami n ation of five tllOusand nine hun
dred and five school children twenty-thrce per cent pre
sented objective pathological symptoms of ear d isease, and 
tbirty-two per cent a diminution of hearing power. The 
following general conclusions are drawn from tbis immense 
mass of detail : 

1. The most frequent causes of diseases of the cars would 
seem to be attacks of cold, affections of lbe nasal and pharyn
geal cavities, and acute infectious d iseases. 

2. The l iability to d i,ease, of the ear increases from birtb 
to t h e  fort ieth year, and decreases from thence to old age. 

3. Men are more subject to affections of tbe ear than 
women, as three to two. 

4. The external ear is affected in twenty-five per cent, the 
middle ear in sixty-seven per cent, and tbe inner ear i n  eigbt 
pel' cent of the total n umber of diseases of the ear. 

5. The left ear is more frequen tly affected than the rigbt, 
as five to foul'. 

6. The acute affections of t.h e  middle ear occur less fre
quently in tbe summer and autu m n  than in spring and 
winter. 

7. Of tbe total number of cases of ear disease in the 
outpatient cl in iques about fifty-tbree per cent are 
cured, about thirly per cent are improved, seven per 
cent. are unimproved and three-ten ths of one per cen t 
terminate fatally. 

----... _ ... _----
SaCe L ubricating 01111. 

The standard of a perfectly safe lubricati ng oil , free 
from spontaneous combustion, wbicb was established by 
the experiments of tbe Bos i on Manufacturers' M utual 
Fire Insurance Company, is  as follows : A mineral or 
" paraffine " oil,  so called , bearing : 

1st. .A. fire test of 300° or more. 
2d. An evaporation of 5 per cen t  or less in twelve 

hOUri!, at a constant beat of 140°. 
3d. The greatest degree of  fluid ity cousistent with 

keeping the o i l  upon tbe bearing. 
There are DOW few or no oils offc\'l�d to the  members 

of the mutual companies by oil manufacturers of repute wbich 
do not meet th i s  standard ; but there are some of tbe mem
bers who prefer lin admixture of fine animal oil  to give more 
body to the lubricant. 

To this end high-grade neatsfoot oil is sometimes mixed 
with m i neral oil, and so long as the oils remain thorougbly 
mixed as mllcb as 25 per cent of neatsfoot oil may be safely 
used. But five receut cases of spontaneous combustion 
(fortunately all extinguished w itbout loss) b ave call�d atten
tion to a tendency in these oils to separate, so that the neats
foot oil has apparen tly been applied nearly free from m i ne
raI oil, and in  sucb cases fire bas ensued. Great care should 
tberefore be taken that m i xed oili! are kept i n  safe condition 
by frequent agitatiou or stirring. 
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A.nomaUe. oC the Sewing l!Iachlne Du.lneM. 

In an editorial in a recent issue of the ScmNTIFIC AMERI
CAN, under the above title, the follow ing paragraphs ap
peared, to which we have received a reply from a lady sub
scriber from Michigan . 

.. A psychological fact, possibly new, which has come to 
light in this sewing machine business is that a woman wil l  
rathel' pay $50 for a machine in monthly installments of five 
dollars than $25 outr ight, although able to do so. 

"The curious processes of reasoning by which the feminine 
mind is led to regard the lapse of time as a cheapener and a 
hundred per cent interest as of no consequence, have not 
yet, we believe, heen discovered. "  

Our correspondent replies : . ,  She does it from policy, for 
if she says, • Husband, I wish $25 to buy a sewing machine 
with, '  sbe expects a shrug of the shoulders, and is unable to 
obtain the money ; but if she says , ' I  can buy a sewing ma
chine, and pay for it in monthly installments, only $5 each 
month, '  perhaps she can get the coveted machine. A psy
chological fact, but is it masculine 01' feminine ! "  

Protection and Free Trade To-day. 

An i nteresting paper under the above title was lately read 
before the Arkwright Club, Boston, Mass. , by Rohert P. 
Potter. The paper in fuU has been published by Jas. R. 
Osgood & Co. , Boston. It is full of valuable facts. We 
make a few extracts : 

The abandonment of protection wil l in no way help the 
farmer, as the free-traders claim. It will stop immigration, 
and hence lessen the ever-increasing demand for food at 
home, wh ile it w ill leave h i m  in a much worse position than 
he now is in, in the matter of Indian and Russian com
petition. In the words of Judge Kelley, of Pennsylvania:  

" The primary want of the  American farmer is a quick, 
remunerative home market. When our milIs, forges, fur
naces, and factories were busy, and our operatives w ere well 
paid, we consu med nine-tenths of all the cereals we could 
grow ;  but with idleness prevailing in industrial centers, with 
the reduction of wageR and the power to consume, and willi 
great branches of industry expelled from the country, we 
cannot look to an increase in the home demand or the main
tenance of past prices. " 

The American farmer must not forget that, besides the 
direct benefit he recei ves from the protective tariff in the 
duty on wool and al l agricul tural products, and the indirect 
benefits in the increase, as I have shown, in the value of h i s  
land and the  price o f  i t s  product, and the  continued cheap · 
ening of his manufact,ured goods, there is yet anotber ad
van tage in tbis system too often overlooked. by our farmers. 
The protective tariff preven ts direct taxation. Abolish your 
custom houses, as the more fanatical free· trader proposes, 
and annually over $200,000,000 must be raised by direct 
taxation. 

The farmers of  Michigan have been l ooking into this ques· 
ion of direct taxation , and the curious resul ts they have 

reaciied will be of i nterest to farmers throughout the coun
try. The statistician has d iscovered that the despised cus · 

am houses produced , in 1882, $213,000,000 ; that this 
amount, distributed aDlong t.he seve ral States of the Union , 
according to populat ion , as the free-traders propose, would 
add the snug sum of $6,956, 982 to tbe annual tax roll of 
Michigan, an amount equivalent to 8%, mills o n  the dollar. 
To distr ibute this tax on the assessed returns would in some 
cases double ,  and i n otbers treble, the present State and 
county taxes. For example, the State and county tax of 
Wayne County, Mich igan , was $367,578 in 1880, a,nd the 
U ni led States tax, by direct taxation, would be $1 , 1 16, 700-
more than threerold the State and county tax combined . In 

some agricultural counties of Michigan such a tax would ex
ceed the State and county tax fivefold. A farmer assessed 
at $10,000 would have to pay $85 a year, and one assessed 
at $20,000, $170 a year, an amount. about equal to the total 
store expenditures of many well-to-do farmers. 

Before our farmers vote to abolish the toll that foreign 
manufacturers pay for the privilege of sell ing their goods in 
the American market, it might be wel l  for I hem to decide in 
their own minds whether they pay the bulk o f the import 
duties, 0 1' the weaHhy class w h o  conoume imported goods ; 
and whether in the direct taxation scheme the farmer's land, 
or the bonds and stocks of the capi talist, would be most 
l ikely to escape the United States assessor. A ny farmer can 
figure out th i s  simple problem for himself. Und er the new 
order of things he can even ascertai n exactly his proportion 
of the tax. It is a phase of the tariff question that must not 
be overlooked. 

How does this qUeRtion affect the men and women engaged 
in manufacturing, mechanical, and mining industries and 
transportation in the United States ! The tiDle bas come for 
this army of 4,400,000 persons to examine free trade and pro

tection for themselves. Our imported manufactured goods 
come chiefly from Great Britain , France, Germany, Austria, 
Italy, Spain ,  Portugal , Belgium , Holland, and Scandinavia. 
In these ceuntries over 31,000,000 men and women are en
gaged in manufacturing and min ing pursuits. The average 
annual income of these m ilIioAs is less than $4 a week, or 
$200 a year. Un less they em igrate to the United Sta tes, they 
have no 1iI0pe to rise from the condition to whicb they were 
born . 

The official returns of tbese countries bring out the aston
ishing fact that over 8,000,000 pel'SOllS, a number exceeding 
one·fourth of the i ndu�trial population, are returned as pau
pers, and that annually the taxpayers, already burdened with 
tbe immense cost of imperial al'mies, have to pay the cnOIlDl 

Jtit.tifl t !mtritlu. 
ous sum of $150,000,000 to prevent these people from dying 
of starvation. Of this amount free trade Great Britain alone 
contributes over one-third, or $50,200,080. So terrible has 
tbe fight for existence become in these countries, that every 
year thousands who can scrape together a few dollars leave 
their homes in the old world and cast their lot with us on 
this side of the Atlan t ic. From the British Isles alone, dur
ing the last ten years, have come 1 , 333,247, and from the 
other nation s  of Europe 2, 359,468, making a total of 
3,892,715, equaling almost, in point of nnmber, the popula
tion of Holland. With the same environments, with �hp, 
same institutions to bring out their higher manhood, the 
citizens of the republic Eoxtend a welcome hand to this tre
mendous army of emigrants. 

But we are not ready to extend this same privilege of 
competition to those who st i ll remain in other nations ; to 
men who are living in differcnt surroundings, who have not 
been educated up to the plane of the American workman ; 
but who are con tent to slave on through l ife as their ances
tors have done before them ; who are chained to tbe forge, 
the mine, the loom, and the despotic ruler ;  without hope 
and without future. Yet this is what free trade, or the de
nationalization of the United States, demands of the Ameri· 
can workmen. To support this demand, the workingman is 
made the victim of the most extravagant statemeuts ; he is 
told that the purchasing power of his wages will increase 
the momen t he begins to compete even-handed with the 
30,000,000 poorly paid workers of Europe. He is told the 
" pauper labor . cry " is a myth , and yet before him troops 
the gaunt host of 8,000,000 men and women dependent on 
charity. Wi th wages varying from 50 to 150 per cent higher 
in the United States than in Europe. the workingman pays 
less for his necessaries of life. 

I cannot do better than quote from Mr. Ell is Robert's re
cent lectures before Cornell Unive!'Sity, as he makes this  
point remarkably clear. He said : . . Beef, pork, and poul try 
are cheaper with us, aod so, the country through , are tea, 
coffee, and even sugar at retail. The Li verpool market fixes 
the price, not of grain in general, as is often sHid, but of our 
surplus. Our own price determines whether there will be 
any surplus or not. The American buys his cotton fabrics 
as cheaply as anybody. Anything made of wood wh ich is  
higher here than elsewhere must be a curiosity or something 
which takes value from age. We are constantly exporting 
leather and many of its prod ucts. In many of the products 
of iron we excel other nationa, and in steel we are at the 
forefront. In iron our progress is the most rapid. Many of 
our tools are cheaper than the English. Tea and coffee are 
sold in this country cheaper than anywhere in EUI'ope, and 
certainly much more so than uuder the heavy British duties. 
Sugar pays a very high duty in the United States, and yet 
such are the facilities for refin ing here that our retail prices 
are as low as those of Britai n. At an equal d istance from 
the mines, coal is sold as cheaply in this country as in  
Britain. The most careful study will prove that all articles 
of prime necessi ty, including food in the essen tial varieties 
and tbe comforts of life, are cheaper here, not only in their 
relation to wages , but in money, .than i n  any other country . 

.. When a family starts to set up a home in this country, it 
will find that for furniture and cu tlery, and the miscella
neous articles necessary, it w i ll be cbarged as low rates as in  

any part of  Britain or Europe. Plain pottery i s  a s  cheap, 
glassware twenty per cent cbeaper, coarse carpets and blank

ets are as cheap here as elsewhel·e. A like equi pment for a 

h ouse is to be bought for as l ittle here as in Britain. The 
savings here on food will pay for the small share of the earn

ings appropriated to silks and woolens, o f  which the prices 

are higher. Rent ia not more here than in Britain or 

Europe , under like conditions, though our people demand 

better accommodation,  and naturally have to pay for it. 
Our studies show that for three ·fourths of the usual expendi

tures of a family, the prices are i n  favor of the United 

States. The money cost i s  actually les.s here than in the 

land of lower wages, and with l ike comforts the expense is 
on the whole lower in tbis country. Even the exceptional 

articles tend downward in the United States as nowhere 

else. " 
0111' exper ience vindicates the policy of protection ;  its 

strength lies in the prosperity it h as given the nation ; in the 
great industrial cit ies it has built up ;  in the prosperous and 
diversified industries it has founded ; in the profitahle home 
market it has given our farmers ; in the varied employment 
it has given the men and youths of the country ; in the 
homes and profitable work it has offered onr kin beyond the 
sea. 
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way I have attempted to present the facts, w hi ch must speak 
for themselves. As an inquirer after the truth, I have trav
eled thousands of m i le!! through the industrial regions of 
Europe and OUI' own country , and in th iS  spirit of m quiry, 
and with no pretensions to pol itical economy, I submit thi!l 
address, earnestly bel iev i ng w i t h  Hen ry Clay that, " The 
cause is the canse of  the country, and it. must and will pre· 
vail. It is founded on the interests aud affections of the 
people. It is as native as the granite deep1y embosomed iu 
our mountains . "  

WAGES AT HOME AND ABROAD I N  SOME TEXTILE 

INDUSTRIES. 

AVEBAGE WEEKLY BATE OF WAGES PAID 
�N WOOLl'.N FACTORIES. 

OOCUPATION. 

WOOL SORTEBS. 

Men . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Women . . . . . . . . . . . . . . . . . . . .  . 

Young persons . . . . . . . . . . . . . . 
SPINNERS. 

Men (overse�rs) . . . . . . . . . . . .  . . 

Sp inners . . . . . . . . . . . . . . . . . . 
Women . . . . . . . . . . . . . . . . . . . .  . 
Young persons . . . . . . . . . . . . . . . 
Piercers . . . . . . . . . . . . . . . . . . . . 

WEAVERS. 

Men . . . . . . . . . . . . . . . . . . . . . . .  . 
Women . . . . . . . . . . . . . . . . . . . . . . 
Mecban i cs . . . . . . . . . . . . . . . . . . . 
Laborers . . . . . . . . . . . . . . . . . .  . . 

I. � 
.. '" "' .. S .a !;  tIJ � .2 .. ... 

] :A� _ ;1!1 � 
� 

---

$9 .43 

5 . 12 

12 .00 
9 . 05 
6 . 1 8  
4 . 81 
5 . 00  

8 , 53 
7 . 45 

18 . 43  
8 . 58 

I .!!I � 

I S  ... 
Q) '� "; (') .J:: .8 
i� � 

---

$5 . 82 
2 . 70  
2 . 00  

6 . 50 
6 . 00  
3 . 00 
2 . 00  
3 . 00  

4 . 67 
4 . 00  
6 . 25  
3 . 75 

, '" 
1:i 
'" I :E  

• "' ++  i� .� "'� b 
" 1"'1 

---

$5 .76 2 . 40  
1 . 80 

6 . 00  
5 . 00  
3 . 00 
1 . 80 
2 . 50 

4 . 80 
3 . 48 
5 . 50 
3 . 25 

I .!!I � 
I.-;J �·- cID R " • C1S Q) 'O � �!i 

� 
---

$5 .50 
2 . 50  
1 . 90  

6 . 60 
5 .25 
3 . 00  
1 . 90  
2 .40 

4 . 25 
4 .00 
5 . 00 
3 . 00  

* Report o f  Bllreau o f  S tatistics , Ma8�achusetts, 1882. 
t O"mpiled by COllsul Frisbie, from books of mann facturers, 1882. 
t Report of Robert (J i fien, Statist,ical Department. Board of Trade, lfi8e. 
i Com piled by Consul Du Bois, from books of manufacturers , 1882. 

We have a table here, founded on the careful work of 
four responsible authorities. If  tbey tell the truth, the fact 
is established that in  the important woo1en districts the 
wages of England and the Continent are alike ; that protec
tive France and Germany, with their  new tariffs, have in
creased the well-being of  their workpeople, while Great 
Britain has done the reverse by opening her ports. The 
table establishes that wages are about 100 per cent grtater in 
this industry iu the United States than in any of the Euro
pean countries. To abol ish the duties that secure this to 
the workingman of the United StaLes would result as it has 
done in England-in a leveling o f  wages. 

AVERAGE WAGES HERE AND IN GREAT BRITAIN. 

Below I print what Mr. Carroll D. Wright, of the Bnreau 
of Statistics of Massachusetts, cal ls  the general average 
weekly wllges paid to all employes in Massachusetts and 
Great Britain in 1883 : 

INDUSTRIES. 

Agricultural implements . . . . . . . . • . . . . . • .  

Art i sans' tools . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boots S lid shoes . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Br ick , . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bui lding trades . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Carpetlngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carriages and wagons . . . . . . . . . . . . . . . . . . .  . 
Clotblng . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Cotton good � . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Flax and j nte goods . . . . . . . . . . . . . . . . . . . .  . 
Food preparations . . . . . . . . . . . . . . . . . . . . . . . . 
Furn i ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hats - for, wool, and si lk . . . . . . . . . . . . . .  . . 
Ho. i ery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Li quors-malt aod di.ti lled . . . . . . . . . . . . . . 
Machines and mac h i llery . . . . . . . . . . . . . . .  . 
M etals and metal lic goods . . . . . . . . . . . . . .  . . 

Priming and pu blishing . . . . . . . . . . . . . . . .  . 
Printing, dyeing. hleacbillg, and lInishing 

cotton textIle s .  . . . . . . . . . . . . . .  . . . . . . . . 
Stone . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . 

Wooden goods . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Woolen goods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Worsted goods . . . . . . . . . . . . . . . . . . . . . . . . . . 

All industries . . . . . . . . . . . . . . . . . . . . .  . 

GENERAL AVERAGE WEEKLY 
WAGES PAID TO ALL ElIl

PLOYEH. 

Mass&cbu- Gt. Britain. * 
setts. 

-

$10 . 25 
1 1 . 80 

$8 . 85 
4 . 89 

1 1 . 68 4 . 8'/", 
8 . 68 4 . 16 

14 . 99 7 . 21 
6 , 08 4 . 11 

1 3 . 89  4 . 89 
10 01 6 . 71 

6 45 4 .66 
6 . 46 2 . 84  
9 . 81 2 . 72 

11 . 04 7 . 00 
12 . 28 6 . 9,1 
1 1 . 01 5 . 51 

6 . 49 4 . 67 
12 .87 1 2 . 66 
1 1 . 75 6 . 911 
1 1 . 25 7 . 40 
1 1 . 37 5 . 52 
8 . 67 4 .94 

14. 89 8 . 58  
12 . 19 5 . 67 
.6 . 90  4 . 86 
7 . 32 8 . 60  

---- ---- -
$10 . 81 $5 . 86 

* . . Averagp. " instead of .. higll " wage8 rates for Great Britain. 

It w i l l  be seen from this table that the averll,ge wagcs to 
all employes for the twenty- four industries considered in 
Massachusetts was $10. 31 a weelt, wh ile that for Great 
Britain is $5. 86 a week-the wages in Massacbusetts thus 
being nearly double the average weekly wages paid in the 
same industries and to the same class of employes in Great 
Britain. 

. . . . .. 

In all that goes to make a nation strong and prosperous ; 

in all that goes to make a. country great and independent ; 

in all that goes to broaden the horizon of the laborer, in

crease his earnings, cheapen the cost of what he buys, and 

improve his condition-in all this lies the strength of the pro
tective system.  Fit'm in the convictions of our lead ing 

thinkers, deeply seated in the experience of. the country, SOliE genius has been calculating values as related to hu
strong in  the hearts of the majority of people, and Jaden man energy in variOlls departments of l i fe, and cites the 1"01-

w ith evidences of its rich fruit, it is not likely the American lowing i 11ustrations : .. The Hritish Poet Laureate can take a 
sylrtem , Rhaped by the same hands that built the republic, is worthless sheet of paper, and by writing a poem on it can 

to be wiped ou t for II system which in the earl ier days of make it worth $65, 000 ; that's genius. Vanderbi lt can write 

our national existence was known as the ., Colonial Policy, " a few words on a sheet of paper and make it worth $5,000, 

and to-day as the " Manchester School , "  or " Free Trade. " 000 ; that's capita l . The United States can take an ounce 

The cause of protection is the peop1e's cause ; it affects and a quarter of gold and stamp on it an eagle bird , '  and 

the vast wllsses of the people, and they must and will uuder make it wOl'th $20 ; that's money. The mechanic can take 

stand it. It cannot alone be studied in the lecture room. It the material worth $5 and make it into a watch worth $ 100 ;  

can b e  studied in t h e  l ight o f  the experiences o f  other · that's skill The merchant cau take a. n  article worth 25 cents 

nations, and in the experience of our own countl·y. In this aud sell it for '1 ; that's business." 
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ENGINEERING INVENTIONS. 

A sectional steam boiler has been patented 
by Mr. Lawrence W. Chadwick, of Milnes, Va. This 
lDvention covers an improvement on a former patented 
sectional boiler of the same inventor, and consists i n  
t h e.  combination with t h e  ver t ical pipes o f  vertical 
pendent water leg pi pes depending from the npper 

·chamber, and having a lire fiue through the same and a 
lateral cOllnection with the other vertical pipe. 

A rail road tie has been paten ted hy Mr. 
Arnold N. D. Delffs. of Bedford, Tenn. The bed pieces 
are made of bet.ou concrete. so moulded as to have one 
or more iron rods or wires embedded m the material, 
extending through the whole length of tbe tie, to 
strengthen i t, combining concrete, iron, and wood, to 
make a tie that is strong, suffiCiently elastic, and at 
moderate cost. 

A reversi ng gear for engines has heen pa
tented Mr. Thomas Moore, of O'Fallon, rn. A spiral 
shaft is  journaled in disks on the sb"ft, having at one 
end a crank engaging with an eccentric d isk, a spiral 
shaft passing through a sl iding diRk 011 the sbaft. so 
by sliding the disk the spiral shaft is  turned and its 
crank moves the eccentric disk and adjusts it as may 
be desired. 

A cal' coupling has been patented by Messrs. 
William H. Adams and James D. Felthousen,of A lbany, 
N. Y. The coupl ing head has fiaring mou ths and slots, 
with beveled forward ends in its upper lind lower sides, 
the hook baving a slot in its rear eud, w i th two link 
seats in its throat and a projection on its lower side, so 
the coupling will sustain the draught strain securely, 
and the cars will conple automatically when run to· 
gether. • • •  

MECHANICAL INVENTIONS. 

A ring sp i n ning frame has beeu patented 
by M r. Jean B. Rolland, of Paris, France. Thi. inven
tion relates to parts adjoinillg the spindle,  and has for 
its object to facilitate the stopping of the spindle when 
it is desired to join or piece broken tbreads, and to ef· 
fect the thorough lubrication of the �pindle. 

A die block bas been patented by Mr. Geo. 
W. Simmons, of Brockton, Mass. It consists of a 
series of cubical blocks with two central apertures 
crossing each other, and a bol t passing through one of 
tbe apertures, so the blocks may be reversed to present 
any of their faces to form a n e w  surface. 

A bolt dresser bas beell paten ted by Mr. 
Henry Egeberg. of Napa, Cal . It is  a machine which 
can be more convenientl y applied to the bolt than the 
ordinary stocks and dies, and is  composed of two hing
ed jaws having on one end removable dies and at 
the other end an expanding screw provided with a 
spring cover, in which dies of different sizes may be 
kept. ... . .. 

](ISCELLANEOUS INVENTIONS. 

A surgical device for rel ief of hemorrhoids 
and similar a:IIections has been patented by Mr. Lewis 
Chamberlain, of Tarborollgh, N. C. It consists of a 
seat formed with an OVOid, concave, and a centra!.aper_ 
ture, the size to be proportioned to the i n dividual. 

An anchor h as been patented by Mr. Peter 
C. Herman, of Dartmonth, N. S. ,  Canada. The fiukes 
project from the bottom and top surfaceR in snch a way 
that, in whatever position the anchor drops, one of the 
fiukes will always catch on the bottom. 

A corkscrew has been patented by Mr. Mar-
tin F. William., of Bastrop, La. In combinati on with 
a pracket adapted to hold a boWe is a lever projecting 
over the bracket and a corkscrew beld to turn in the 
lever, with various other novel features. 

A detachable fur collar has been patented 
by Mr. Charles F. Butterworth, of '1'roy, N. Y. It is 
formed of a s ingle piece and made to fold longitudinal_ 
ly, baving its skin of increased fullness on one s ide of 
the fold, the lining strips being cut and folded to pre· 
sent reverse concaves. 

A hydraulic jack h as been patented by Mr. 
Elnathan Hall, of Latingtown, Glen Cove, N. Y. 'l'his 
invention consists of the adaptation o f  a former pa
tented jack for l ifting weights on a plane below itselt, 
thereby greatly extending the applications and nses to 
which it may be put. 

A two wheeled vehicle has been patented 

�titutifi t l\mericau. 
A cartridge implement has been patented 

by Me$srs. William G. Jesse and George E. Paxton , of 
Georgetown , Ky. It iR a simple device for removing 
spent caps from discharged cartridge Shell8, and re
loading and recrimping the same. the parts being eas i ly 
separable, so that tbe apparatus may be convenien tly 
carried by sport smen in the pocket. 

A telegraphic transmitter for unskilled ope· 
ratives bas been patented by Mr. Theodore Ames, of 
Hackenllflck, N. J. By tbis apparatus a person wish
ing to telegrapb depresses the corresponding keys in 
tbe same manner a8 in operating a type writing ma.
ch ine, but the receiver must"have a knowledge of the 
Morse characte ... 

A corrugated pan fOT salt maki ng has heen 
patented by Mr. Joseph A . Cook, of Auburn, N. Y. 
The pan is made of boiler plates or cast sections to be 
bolted together with longitudillal corrugations, and 
the salt crystals are drawn from tbe bottoms of the 
corrugations by endless belts of cloth or other suitable 
material, to which are attached cross cleats. 

A gas making machine has been patented 
by Messrs. A bel and Thomas Henlling, of Sacrameuto, 
Cal. This  invention covers novel details of construc· 
tiou lind arrangemeut for an automatically working 
machine to make gas out of gasol ine, feeding itself so 
as to give a steady snpply, and so there will be no dan· 
ger of any gas escaping. 

A e lI'ain and sewer pipe has beeu pate n ted 
by Messr,. John Cooper and Henry Bieg, of Brooklyn ,  
N .  Y. T h e  pipe �ection has a t  one e n d  a fiange form· 
ing a socket with internal annular grooves, and at the 
opposite end external annniar grooves and a tapere d 
neck, so the joints can be well cemented, while the 
pipe is very strong and durable. 

A trausom l ifter has been patented by Mr. 
Samuel A. Bishop, of Smithport, Pa. This invention 
relates to devices for opening and closing transoms. 
skylights. and other windows that are ant of reach, and 
is a device for holding the transom when closed, to 
appl y  power advalltageously in op.ening it, and to bold 
i t braced in the open posi tion. 

A brick ki ln has been patented by Mr. 
'i'homas M. Bannister. of Lone Pine, Cal. This inven
tion provides for furnaces arran[(ed in the front and 
rear walls  of a brick ki ln, with top o p enings having 
tilting automatically closing valves, and car tracks ar. 
ranged along the front of tbe furnaces, with varions 
llovel features. 

A fru i t  jar bas been patented by Mr. John 
J. Quinby, of Armonk, N. Y. It has a long neck, a 
shonlder at the bottom of the neck, and two diametri
cally opposite qlladrant ridges a short d i stance below 
the shoulders, with a cover having a sboulder and simi. 
lar ridges to hold the cover on the jar, and close very 
tightly, to make the jar air tigbt. 

An improved brick wall or pavement forms 
the snbject of a patent issued to Mr. Louis R. Sassi not, 
of New Orleans, La. The invention consists in form. 
ing walled receptacles or chambers by arranging cer
tain of the bricks edgewise, and afterward lining lhe 
chambers with a plastic substance, and filling them 
with a concrete mass having a' wate",root surface. 

A hame has been patented by Mr. Daniel 
H. Grant, of Raymore, Mo. It is made in sections ar· 
ranged to be adjusted edgewise to a greater or less 
curve to suit the collar and the shape of the horse's 
neck, the central section having a lemovable plate and 
eye or staple for holding the hame tng, the staple be· 
Ing adapted to be adjusted for raising or lowering the 
draught. 

An apparatus for securing animals while 
being shod has been patented by Mr. James H. Lewis, 
of Biemarck, TIl. . It is made of hin ged beams, with 
posts and braces, with bearings to receive rods attach
ed to the ends of a s trap or straps, one of the rods hav· 
ing a ratchet wheel, pawls, and a lever, for tighten ing 
and loosening the straps, and supporting or releaSing 

having a ring at the other end, which slips along- a bar 
fixed to and rnnning crosswise of the car, so the ski d  
may be run ont for use at either side o f  t h e  car, and 
may be run into the car to receive the load and out 
ag ain t.o di scharge it.  

NEW BOOKS AND PUBLICATIONS. 

THE MAGAZINE OF ART (Cassell & Co.), 
New York, for October is rich in papers and pictures 
for artists and art lovers. The head of Christ, from a 
cartoon by Lionardo, illustrates a good article by Julia 
Cartwright. It contains descriptive and critical text, 
with sketches of some of the works in the last Royal 
Academy exhibition. There are several historical arti
cles on art and Jlrtists, and the usual good summary 
of art news in the coucluding pages of the number. 
SCRANTON, PA. ,  CITY DIRECTORY. Lant & 

Silvernail, compilers, Valatie, N. Y. 
The review of the city's growth and the exhibition of 

its business given in the preface furnish a chapter 
worthy of remark, even in thi s  fast growing age and 
country. Iu 1860 the population was but 9.223 ; in 1884 

it had grown to 67.062. The city is located in the cen
ter of a great nnthracite coal field, and coal, iron, .teel, 
and lumber make the principal staples, which. with 
the most ample transportation facilities, seem to give 
good promise of a continuous rapid growth in the 
future. 
HARPER'S MAGAZINE. 

The October nnmber is well stocked with interesting 
matter, and with Its sixty well execg.ted engravings 
presents a very attractive appearance. The pen of Mr. 
John Macmullen, who has for a lifetime been engaged 
in educatIonal work in thi s city, has produced a most 
interesting article on the fOllnding 0' Kings College, 
which title was the llame (\! Columbif) College previous 
to the Revolution. Th6 .4ame wall changed in 1784. 

Mr. Macmullan gives some very ; .nteresting remin
iscences of the college and its ';residents previous 
to the Declaration of Indepena.:Jnce. According to 
the writer, the earliest menti'u n of Kings College 
to be found ie in 1703, when the rector and wardens of 
Trinity Church were called upon by Lord Com bury. 
then Go-.ernor, to know what part of Kings farm, then 
vested in Trinity ChurCh, had been intended for the 
proposed college. To the alumni of Columbia College 
this well written article will have peculiar interest. 

The Oharge/or Insertion under this head is One Dollar 
a line fOl '  each insertion ; about eiqllt words to a line. 
Adve,·tieements must be " eceived at puOlication OffiCf 

as eal·ly as Thursday llI.orn£ng to appear in next issue. 

Clark's Rubber Wheels. See adv. next issue. 
Of the very choicest tobacco leaf-choicest because 

the firm can command It.-is made Blackwell's Durham 
Long Cut. Gentlemen may regale themselves 'lfith " 
pipe, or roll It into fragrant cigarettes. Either way it is 
tbe most luxurious of all tobaccos. Trade mark of the 
Durham Bull. 

1 H. P. Horizontal Steam Engine for sale. New; fitted 
with governor and all fixtures ; cost. fSO·OO. Will sell at 
big discount. Address E. T. Shaw, Beverly, M ass. 

Blal,e's Patent Belt Studs, the strongest an d best fas
tening for Rubber and Leather belts. Greene, Tweed 
& Co., N. Y. 

All books lind everything relating to electricity cheap. 
School of ElectriCity, N. Y. 

For Sale.-A patent right of Weighing Scales for any 
purposes. Address '1'. Zierscb, Dedham, Mass. 

For Sale.-l]ighteen volumes of SCIENTIFIO AMEll· 
OAN-I866 to 1874 Inclusive. Address Box 244, Lancaster, 
Pa. 

Advice to Dyspeptics. By one who cured himself. 
Mailed free. J. H. McAlvln, Lowell, Mass. 14 years 'I'ax 
Collector. Send for it. 

the animal. Mechanics and others send for Prospectm. Sons of 
A projector stopper for bottles and flasks Lobor League, Canton, O. 

has been patented by M�ssrs.Georges Pinaud and Pierre Shafting For Sale. -Exce:lent 2d hand, wi th its coup · 
Guichard, of Paris, France. It is a system of stopper Ungs and coupling bolts al l  fitted, true. and polished ; 
and cork to use with all kinds of bottles or fiasks, for ;�� �� :;i�O�! ,����; a:

X
��st�

I
':.e�;:.�; ����,;, ��� 

projecting the liquid,  hy pressure applied to a hollow 2 3-161/; 12 '  2}€" ;  160' 1 15·16" ;  32' 1"; " ;  58' 1 7-16 ' ( ; 27' 
India rubber ball  fixed to tbe top of the stopper, where· 1,,". Send for full partIculars and prices per lb. , stating 
by the liquid may be projected i n one or more jets ac· size and amount required. Forsalth Machine Co., Man-
cording to the number of holes in the hall. cbester, N. H. 

by Messrs. Enoch P. Hincks and George H. Johnson, A means for assisting persons in putting For Sale.-Two new, IIrst class engine lathes ; each of Bridgeport., Conn. It has a three-sided front, two on olltside wrappings has been patented by Mr. Green. backCg'd, sc .• cut., rod.f'd, power cross f'd, compound of the sides of which are doors hinged in the rear to up Sutton , of Ru&hville, Mo. It consists of a frame_ rest, full counter. frlctloll pnlleys. center rest, face 
open on or toward the wheels, and the driver's seat is work with clamping jaws for holding the coat coUar, a plates, etc. One 16 ' x 26", $625 ; one 16' x 20", $416. E. 
In t he rear of the carriage. treadle for operating tbe jaws, and hooks or supports Cornisb, Manchester, N. H. 

A shaft loop b ns beeu patented by Mr. Ed- for distending the sleeves of the garment, the apparll_ Required.-Uash capital of $5,000 to advertise and 
win D. Moseley, of Shopiere, Wis. It is made of metal tus being especially designed for feeble persons, cri p_ Introduce a valuable patented Invention lor saving 
with a convex or rounded inner snrface, and has a claw pIes. or tbo�e not well able to wait on themselves. power and economy of space In all kinds of Belt Drlv-
on its upper side, with a bi llet at the front and one on . h h t d b ing machinery. This patent has already been adopted An alr pump as een pa ente y Mr. by one of tbe principal electric Ught companies of this its UDder side, the claws beinl( double or single ac- Hermann Meckert, of Hannibal , Mo. It consists of an country. and is in use In England and France. Attention cording to the kind of buckle used . outer ril{id metal cylinder and an inner cylinder of fiex- of a mannfacturer with the above amount to invest is A razor has been patented by Mr. James ible material, i mperviolls to air, secured to one end of especially soliCited to tbis splendid opportunity for a P. Tryner, of Denver, Colo. This inven tion consists the outer cylinder and to a piston working therein, so good investment. For full particul ars apply to S. Sam
In mounting one or more set screws on the razor guard, that when the inner cylinder i s being extended air is per & Co., No. 1M Pearl street, New York. 
and loosely connecting them with the back of the ra· drawn into i t, and by compressing the cylinder the air Cotton, Rubber, and Leather Belting. Steam Engiue. zor, so that by turning a screw the blade may be ad- id compressed and expelled. Packlnll of all kinds. Greene, Tweed &; Co .. 118 Cham-
ju!ted in ei ther direction. A turn table for horse cars has been patent- bers St.,  New York. 

A centrifugal machine for drying hides and ed by Charles F. Bollwitt, of New Orleans, La. It haa �he Cyclone Steam FIue Cleaner on ao days' trial to 
ekins, spent tan and other matters has been patented a pivoted locking bolt to engage with catches on the relIable parties. Crescent Mfg. Co .• Cleveland, O. 
by Mr. Emil de Solminihac, of Pont Aven, France. It platform surrounding the tum table, a lever being under I For Steam and Power Pumping Machinery of Single 
is a rotary skeleton drum of spaced apart bars having the 10ckiDg bolt, which Can be shifted by devices ope. I and Duplex Pattern, embracing boiler feed, .fire and low 
clips or means to stretch the hides or skins upon the rated automatically by the turning of the turn table pre •• ure pumps, independent condensing outfits, VRO-
circnmference, the drum having a wirework Iininr:. and adjusted so as to lock the tum tabJe in any desired uun;, hydraulic, arteSian , and c!eep well pumps, air com-

A brol' ler has been patented by MI' George · ti preSSOT!! . address Geo. F. Blake Mfg. Co .. 44 WIIShlng-. pasI on. ton St . •  Boston; 97 Liberty St., N Y. Send for Catalogue. 
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" How to Keep Boilers Cleau." Book sent free by 

James F. Hotchkiss. 86 John St., New York. 
Stationary, Marine, Portable, and Locomotive Boilere 

a specialty. Lake Erie Boller Works, Bu1falo, N. Y. 
Presses & Dies. Ferracute Mach. Uo. , Bridgeton , N. J. 
The Hyatt !ilters and methods guaranteed to render 

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

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

121 Chltmbers and 103 Reade Streets, New York. 
Steam Boilers, Rotary Bleachera. Wrought Iron Tum 

'fables, Plate Iron Work. Tippett & Wood, Easton. Pa. 
Iron Planer, Lathe, Drill, and other machine tools of 

modem design. New Haven Mfg. Co.,  New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt.Holty, N. J. 

If an invention has not been patented in the United 
States for more tban one year, lt may stil l  be patented In 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For inotructions 
address MUnn & Co., SCIENTIFIC AMERICAN Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's S team Pump Works, Brooklyn, 
N. Y. Steam Pumping Mac.llinery of every descrip
tion. Send for catalogue. 

Nickel Plating.-Sole manufacturers cast nickel aD_ 
odes, pure nickel salts. polishing compositions. etc. Com
plete outfit tor plating, etc. Hanson & Van Winkle. 
Newark. N. J., and 92 and 94 Liberty St . . New York. 

Supplement Catalogue.-Persons in pursuit of infor. 
matton on nny special engineering. mechanical, or scien
tific subject. can have catalogue of contents of tb e Ser
.ENT I .F I C  AM IGUICAN SUPPLICM IC N T  sent to them free. 
The SUPPLIC l\l E N T  contains lengthy articles eD'oracing 
the whole range of engineering, mecbanic� j aIld ph ysi ... 
cal science. Address Munn &, Co .. Pnblishers. New York. 

Macbinery for Light Manufacturing, on hand and 
bnilt to order. E. E. Garvin & Co., 139 Center st., N.  Y .  
Drop Forgings. Billings & Spencer Co., Hartford. Conn. 

Electrical A larms, Bells, Batteries. See Workshop 
Receipts. V. 3, $�.OO. E. & F. N. Spon, 35 Murray St .. N. Y. 

We are sole manufacturers of the Fi brous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East8tb Street, New York. 

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

Emerson's 1884�Book of Saws. New mat.ter. 75,000. 
Free. Emerson. Smith & Co . •  Limited. Beaver Falls, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 173. 

Munson's Improved Portable M ills, Utica, N. Y. 
Solid and Shell Reamers, durable and efficient. 

Pratt & Whitney Co., Hartford. Conn. 
Mineral Lands Prospected, Artesian Wells Bored, by 

Pa . Diamond Drill Co . Box '23. Pottsville. Pa. See p. 141. 
Catechism of the Locomotive. 625 pages, 21iO engrav

Ings. Most accurate. complete. aud easily understood 
book on the Locomotive. Price '2.50. Send for catalogne 
of railroad books. The Railroad Gazette, 73 B'way, N, Y •. 

For best low price Planer and MatCher. and latest 
improved Sash, Door, and Bllnd Macbinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

C. B. Rogers & Co . •  Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 142. 

The Porter-Allen High Speed Steam Engine. South
wark Foundry& Mach. Co .. (80 Washington A ve.,Phil.Pa. 

Split Pulleys at low prices, and of same strength and 
appenrance as Whole Pulleys. Yocom & Son's Shaftinll 
Works. Drinker St . Philadelphia. Pa. 

HINTS TO CORRESPONDENTS. 
NalDe and A ddress mnst accompany all letters, 

or no al tention will be paid thereto. This is  for our 
information, "nd not for [lubl ication. 

ReCerenees to former art icles or a1lswers should 
gi ve dale of paper and pa�e or number of q uestion . 

Inquiries not answered In reasonahle time should 
be repeated ; correspondents w i l l  bear In mind that 
some answers require not a little research, and. 

��o:'�I�e"a:���:r��:�f��;��II, "ither by letter 
Special InCorlDatlon requests on matters of 

personal rather than generar mlerest. and req uests 
for ProlDpt A n swers by Letter. shou ld be 
accompanied with remittance of $1 to $5, according 
to the su bject, as we cannot be expected to perform 
such service withou t  remuneration. 

SeientUlc AlDerican Supplements referred 
to may be had M the office. Price 10 cents eacb . 

Minerals sent for examination should be distinctly 
marked or labeled, 

:po Siegenthaler, or Wooster, Ohio. This invention An apparatus for distilling low wines has provides for a broiler so made that it may be held down been patented by Messrs. Nels Peterson and Heury in a stove hole closer to the fire than iR the case witb Sommer, Jr. , of Davenport, Iowa. There is a receiving ordinary broilers, thus enabling meat to be broiled or tub over the still, a charge pipe communicating between bread toasted In lesB time. the tub and the still, a vapor pipe communicating with 

(1) M. J. B. writes : Can any of your cor
respondents inform me how and where an eel was gen_ 
erated ? A. The function of reproduction in the eel, 
and the general Atructure of the organs concerned in it, 
correspond entirely with the same points in onr other 
ordinary osseous fishes. Much mystery has been at
tached to them in past ages, but the advance in ac. 
curate knowledge of structure has totally dispelled it. 
Eels breed as do cod, or perch, or shad. The first ac
curate description of the female organs was made by 
Mondini, in 1777, in a paper entitled " De Anguillae 
Ovariis," which was published in the proceedings of 
the Bologna Academy. But the structnre of the male 
organs was not fully stated or known nntil they were 
worked out by Syrski, in the proceedings of the Im
perial Academy of Vienna, in 1874, The one point 
which doubtless has helped in great degree to con
tinue the mystery is the extreme minuteness of the 
eggs. They have only about one·tenth to one· thirtieth 
of the diameter of the eg;gs of other l1shes, and in the 
leaf·like fold. of the ovaries are · constantly associated 

Quinn's device for stoppinll: leaks In boiler tu bes. wilh fat globules, from which it is not easy to diitin-
Address S. M. Co., South Newmarket. N. H. gujsh them. The spermatozoa are even very much 

A substitute for caoutchouc has been pa- the @tock tub, and various other novel features to bet
tented by Mr. John J. Haug, of St. Petersburg, Russia. ter adapt a distilling apparatus to the manufacture of 
It is  prepared by boiling skins and glycerine under vinegar. 
pressure. and mixing with the mass obtained glycerine A truck skid for railroad cars has been pa
and chromate or bichromate of potash or other salt tented by Mr. Adolphus E. Kiel, of Montrose, Iowa. It 
acted on by l i ght, with or without the addition of II is fitted to slide in ways beneath the car, and tied to it  
gronnd cork, ox gall, and color. by a chain connected at one end to the skid by a bllil, 

MillS, Engines, aud BoilerB for all purposes and of I more minute, aud can scarcely he detected except by a 
every description. Send for circulars. Newell Unlver- practical observer, using a micrascope of high power. 
sal Mill Co., 10 Barclay Street, N. Y. 'rhe male eels are much smaller than the females, and 

Wanted.-Patented articles or machinery to mannfac· never ascend into fresh water; the eggs are hatched in 
tureand lntrodnce. Lexington Mfg. Co., Lexlnltton, Ky. tbe sea or brackish water, and the young ascend the 

Brn8h Electric Arc Lights and Storage Batteries. rivers in myriads, climbing waterfalls most wonder. 
T .... enly tbousand Arc Lights already sold. Our largest fully to do so. 
macblne gives 66 Arc Lights wltb 45 horse power. Our L W I k ff Storage Battery Is the only practical one In tbe market. (2) F. A. . asks : hat w i  I ta e 0 the 
Brush Electrlo Co., Cleveland, O. black stain caused by rubbing & parlor match on & 
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bronzb match boxP A. Washing with plenty ot clean I attained. It depends. of courSe, upon the pOWer of the at each end; or if the stringers are sawed to a gauge 
water, accompanied with mechanical friction, is gener- engine and the currents applied to it. It will probably size, the ties may be notched to receive the stringers, 
ally considered the best means of cleansing bronze require a one horse power motor to drive an ordinary and a locust pin driven through stringer and tie. 
artlcl�s. A dilute solution Of. the caustic alk�lIe& is tricycle. 

• (27) C. L. H. asks how to construct a spur likeWIse recommended as deSirable in remOYlIlg the (17) W C M -Benzine or gasollDe can be tt rt' 6 1 I . 
I ·  d' t 

. • • 

I 
gear pa ern, propo Ion to , arge gear 86 m ches over ymg lr . 

• • congealed by means of freezing machines, several of diameter, pinion 6 inches diameter; these gears to be (3) O. �. P. asks : Is It b�st to 011 belts run- whic.h are manipulated by means of ether a,nd am- proportioned so as to stand the strain of one engme �g mllCh�nery-dynamos for mstanceP If so, . w�at monla. As far as we � ascertain, the process 18 not a 6x8 inches. pressure of steam 130 poundp. revolutions 
kmd of 011 Is best. and should it be put on Inside practical one. as there IS no commercial demand for per minute 850. How large boiler should two steam (next pulley) or notP A. A little neatsfoot oil once in these articles in a congealed form. No acid would be cylinders have--6x8. revolutions per minute 300 ex
a while. to keep the leather from g<ltting too dry; use as necessary to cause it to resume its normal condition. haust into the stackP A. For a pinion upon the shart 
little as possible. on both sides, and give it time to be The action Is due to a frigori1lc and not to an emulSify. of the engine, make pinion 7 inches d iameter, pitch line taken up by the leather. ing agent. 6 inches diameter, bottom of teeth 4� inches diameter, 

incbes diameter, and 26 Inches to 28 inches pitch. Boiler 
to have about 65 foot 1lre or heating surface. 

(35) G. B. S. asks : Will you kindly inform 
me what quantity of liguid slate it requires to make a 
black board four feet high by s ixty feet long, and how 
it is used and quai i t y P  A. The Harvard liquid surface 
slating. to which we presume you refer.1s sold in condl. 
tion to be applied by the brnsh,and 1 gallon of the paint 
is sn1licicnt for 2 square yards. 

MINERALS, E1.'c. -Specimens have been re
ceived from the following correspondents, and 
examined, with the results stated :  

(4) W, D. S, asks if a diamond shaped (18) J. S. T. asks if on the coast of this thickness of teeth at pitch line one-sixtp.enth inch less 
tha b th Q. & Co.-Bole is a 1lne, compact, argillaceous earthy 

block can be made of on.e piece. having eight diamond country such 1lshes are to be caug� as the imported n .space etween e teeth; width of pinion. 8 inches ; 
ul I 

mineral which occurs in amorphons masses of various 
faces. A. [f you intend to have the diamond �haped celebrated Swedish sD-called . . delicatess anjovis," and m tiP y by 6 for number of teeth and diameter of 
faces 1lat and all of one size we think it cannot be if so, whereP A. The menhaden o� alewives, found pitch line for large wheel ; other sizes SBDle as for color�. as yellow, black, brown, aud bright red, all 

done. 
• mostly on the coast of Maine and Nova Scotia. are very pinion, For further details we refcr you to a small probably derivoo. from oxide of iron. The substance i$ 

similar, although usnally they are not so choicely put work, " A Practical Treatise on the Teeth of Wlleels. "  probabl y disintegrated basalt. The expression is quite 
(5) C. P. writes : I have fixed up an old 

mllhogany desk; after scraping I rubbed it with raw 
oil and shellac, which leaves it streaked and with a dull 
surface; what shaJl I use for a 1lnishing polish? A. Mix 
eqnal parts of thick alcoholic shellac, varnish and boiled 
linseed oil, and shake well together before using. Rnb 
a small quantity of thi s  mixture vigorously over the 
wood until the desired polish is secured. 

up, 2. Do you know any factory in this country pre- You will need about a 40 horse boiler. loosely applied, and the substance used by the North 
sh American Indians to make their pipes from was desig-serving such 1l esP A. There are several factories (28) A. M, w l'ites :  How 01' in what form can nated as bole. For the pnts ponuide any Boft, 1lne ..  down East " lor putting up these 1lsh, both as an- ammonis be employed to rai se bread ? Is It as carbon- I ill chovles and sardioes. ate, dissolved in water cold or hot, and has It to be em-

c ay w answer. 

(19) J. W. T. asks (1) for a cement or paste ployed in connection with other ingredienlsP  What �-=================� 
to put patches and soles on rubber boots, and how to proportion to the 1lourP A. By consulting the article 
apply it so as to be dnrable. A. Use rubber cement by Dr. Graham on .. The Chemistry of Bread Making, "  

I N D E X  O F  I N V E N T I O N S  
(6) W. H, W. say� : I see in your paper of 

Angust 2, you say 6 square feet of 1lre surface for 2 
inches by 4 inches cylinder. Now for 6 square feet 1lre 
surface bow large a horizontal boi ler should I have, 
that is, what diameter, what size tube., what ,length 
tnbes, and what thickness iron for boiler? A. For 
yourboiler,a cylinder 12 inches diameter, 211l feet long, 
with 12 tubes 1� inches diameter. shell y'a illCh thick. 
Heads � inch thick. tubes in lower half of heads. A 
miniatnre of the large horizontal· tubular boilers. 

whicb is. by digesting caoutchouc, cnt in 1lne shreds. in SOIENTIFIO AMERICAN StJl>PLEMENT, No. 222. yon will li'or which LeUer. PaCenC oC Che VnICed 
wi th abont 4 volumes of naphtha in a well covered get at the whole theory of raising bread by means of 
vessel for several days. Naphtha should not be used carbonic acid. The ammonium carbonate i s the sub
indoors. 2. Is there a work that treats on the shoeing st.ance generally used, dissolved in cold water. 

State. were GraBted 

September 16, 1 884, of interfering horses, and lf ao, where can I get itt  A. (29) H. J. asks (1) the shortEJit diameter of There 18  a work bv Russell on Horseshoeing, which railroad curves. A . 4()()1 radius on main tracKS ; 200' cost '75 cents, that we can furnish you with. radius for terminals-not much used. II. The largest A N D  BACH BEAKING THAT DATE. 
(20) W. L. asks how to make oxymuriate possible di:O'erence of level or two coupled cars P A . 

of antimony. such as used by dyers as mordant for About 1 foot with special links ; a few inches only with [See note at end of list about copies of these patents,] 
cotton. A. The best method for preparing the oxy- common links or coupl ings. 8. The maximal com
chloride of antimony is to boil the commercial sulphide pression of hu:O'er springs? A. Spiral springs may be (7) J. C, R. asks : How many foot pounds of antimony in 1lnc powder with hydrochloric acid. till compressed till the wires tonch; rubber �prings vary 

can be realized from one cubic foot of water Jilade into the liquid is saturated. hydrogen sulphide escaping all widely. according to quality. 
steaIlJ, and need through a steam siphonP A. From the while; leave the solution to cool : IIdd to it, with (30) G. S. S. asks if there is a tool made �,ooo.ooo to 4,000,000 foot pounds theoretically. Yon agitation, small portions of water till it begins to show for cutting tubes out of a boiler'. if not, what kind of a will probably not realize more than ontl-1lfth of this in turbidity, then 1llter; mix the 1l1trate with 5 to 10 times chisel Is best to u�eP Size of tubes. 8 inches outside a steam siphon. its bulk of water. and wash the resulting precipitate diameter. A. If the tuhes can be dropped to the hand 

(8) C. M. W. asks about a formula for I'e- thoroughly with cold water by decantation or on, the hole, they may be cut 0:0' Inside of the head by driving 
moving blackheads. A. On page 52 of the SOIENTIFIC 1llter. The addition of a small quantity of water and an ordinary thin cold chisel through the tube all round. 
oAMEBICAN for January 28, 1882, there is given very 1lltration before the complete precipitation is nece8- Drop the tube, and pull ont at the hand hole. Compress 
fnlly a description of the method used for the extrac- sary, in order to remove a small quantity of hydrogen the expanded end of the short end in the head, with 
tion of comedones. The articles there given are not sulphide, which always remains in the acid liqnid, bnt calking tool or bluDt chisel. and drive it in. If a tnbe 
injnrions to the skin. is carried down by the 1lrst portions of oxychloride pre- is to be taken out through the tube hole in the head, 

(9) O. S. B. asks how much pressure he 
cipitated and thereby removed ;  if allowed to remain. it the end may be compressed with a blnnt chisel appli ed 

would gain under the following conditions: A tight 
wonld cause the precipitate to turn yellow. aronnd the end of the tube, and with a narrow cape 

cast iron box is 1llied wit h air of 600 temperature, at (21) A Reader w ri tes :  1. I have two light chisel carefully cut a groove ; or in other words, slit the 
a pressure of 30 pounds, and tbe intention is to heat it yel low straw hats I wish to dye, one brown and the end of the tube in 3 0r 4  places, when it will easily com
to 2000 of heat. A. Air at 600 and 30 pout:ds pressure. other dark blue. Wi ll the Diamond dyes do for the press under the blnnt tool so as to allow of its being 
and of a given volume, if heated to 2000, will increase purpose. and will the hats be as glossy as new? A. driven ont of its bearing at the othe� end of the boiler, 
the pressnre to 88 pounds. The Diamond dyes are not satisfactory for the purpose when it can be drawn out, 

1 H W T k 
mentioned. For brown, dye with Bi smarck brown.then (31) J. W. E. says : I am dredging in salt ( 0) . . • as s how to construct a immeree in a weak solution of hydrochlOriC acid to 1lx . 

dnmb walter or elevator to elevate one or two hods of the color. For dark blue use a strong extract of indigo. �rsh and have to boat my fresh water for boller a long 
I;oal , say 50 pounds. {rom cellar to next story above wit h The gloss is produced by varnishing with shellac. 2. I dIstance. What Is the best f�rm ?f con�enser to c�n 
little exertion of strength. A. These elevators are H
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nothing more in constrnction thau a sort of hung plat-
form or box partly balanced by weights, which most 

c ura supp y an see s res. to save the exhaust stel<m from your dredging engine, 
good carpenters undersl.and. We recommend you to (22) J. T. W. writes ; 1. Will the cure, which for your 25 horse power boiler will probably use 
consult with some builder in your city. We cannot formula, or receipt for removing pimples aud black. 100 gallons fresh water per bour. For the condensation 
lliustrate it in Notes and Queries. heads,contained in the SCIENTIFIC AMERICAN for July 5. of the exhaust steam use a coil of wrought iron pipe. 

question 8, injure the skin? A. It is ·  not injurious. 2. called i n  the pipe trade a pedestal coil , which may be 
( 11) E. T. F. says : I wish � have some Is there any receipt for making imitation gold that will mad e of 1 inch pipe branching from a header of a 

bells cast; how can I make my models out of wood. in take a good color. and not tarnish, and how shonld It be caliber equal to the exhaust pipe, with enon2:h pipes 
order to obtain the desired weIght in iron P A. If there melted P A. Orolde gold is made by taking 100 partli from the header to also equal the exhanst pipe area. 
are no core prints. the. casting will weigh 16 times the 01 pure copper, 17 of pure tin, 6 of magnesia, 9 of tar. The coil should contaIn 400 feet of 1 inch pipe, or 10 
weight of the pine pattern, if solid. For corlf prints tar of commerce. 3'6 of sal ammoniac, and 1'6 parts of pipes wide, 6 pIpes high, and 7 feet long. Place the 
and cores dednct 0'26 of a pound for each cnbic inch unslaked I1me. The copper is 1lrst melted, and the coil in a tank, and circulat� the salt water throngh the 
from the completed weight of the whole. other substances (except the tin) added, a little at a tank by mellns of a pump. 

(32) A. B. says : Replying to a correspond
ent in your .Notes and Queries of a recent number, you 

(12) G. H. says : I want to make a tele· time. and the whole well stirred for 30 minutes, so as 
scope with a 3 inch object glass, 48 inch focns. What to produce a perlect mixture. when the tin i s  thrown 
length should the body be, an d would brass tubing an in and stirred round until melted. The crucible is then 
eighth of an inch thick be strong enough ? What covered and the fusion kept up for 25 minutes and the state tbe size of a balloon regulred to l ift 100 pounds, 
diameter should the focusing tube be and what length ? scum taken off when the snbstance is ready. • 1llled with pure hydrogen, to be 12 feet In diameter. 

• 
• Estlma'iJng on thaI basis. I 1lnn the size reqnired to lift A. Make the body of your telescope about 42 inches in (23) H. M. writes : I am told that a wheel I 500 pounds to be 21 feet in diameter, and given the length. and your focusing tnbe about 10 inches in length grease Is or can be made from " dead oil," a reSidue weight of the materials, oiled silk, cords. netting. 

an� 111l inches in diameter. A tube one-sixteenth of from distillation o f coal tar. by some process of using I baskets. etc. , at 150 pounds. two passengers 1)50 pounds an lOch thick wonld answer for the body. lime with it. Can you give me auy light on the sub- ! =500. 1. Am I approximately correctP A. Yes .  2. 
(13) A. A. asks (1) how to make a good and ject1 A. Axle greael' Is produced by a combination or Would It be practicable to condense hydrogen into a 

reliable rubber cement for soling and mending rnbber variety of !aponi1lcation between lime and resin ; this suitable receptacle with a hand pump when I wish to 
boots. A. Dissolve pure. unvulcanized rubber In blsul- yields a mixtnre too hard for use, and consequently It is descend. instead of allowing it to escape. and aUow It 
phite of carbon or in benzine of turpentine. 2. What thinned by means of dead oil, and thus made pliable. to expand into the balloon again when I wish to rise, 
would be the most substantial way ot patching rubber, Abont one part of pure slaked lime is nsed with 10 parts tbus dlspensing with ballast? A. We 'think not. The 
that ie bollow with ereat pressure. like a hoset A. of the resin oil, and a sn1llcient quanti ty of the dead oil weight of pump and tank togetber with their bulk wiiI 
Clean the snrfaces thoroughly, apply the cement to is added.  The latter is Ilenerally mixed with a little probably be found an Insuperable objection. 8. Could 
the patch and to the surface to be patched, and hold the lime and water 1irst. and then gradually mixed w ith the tbe entire conteo ts of the balloon be condensed when 
patch in place with considerable pressUJe until the resin oil, small portions being used at a time. and the the ascent i s 1lnished, aud stored for future use P  A. 
cement is set, 8. Conld I not dissolve crude rubber mixing continued until the proper consistency Is Yes, but would cost more than the gas is worth. 4. 
with odds and ends of vulcanized rubber and mix with react-ed. How much time would it be necessary to occupy in 
sulphur aud other articles, so as to make a solid dough (24) M. H. E. asks as to a few methods condensing the contents to avoid excessive heat in the 
or the composition hard and durable  for soles for rub- used in making mucilage. A. A good mncllage for reservoir, and excessive cold when expandingt A. This 
ber boots at any thickness I desi reP A. Vulcanized labels is made by macerating /j parts good glue in 18 to depends upon the size of the pnmp and power \Ised 8.S 
rnbber cannot be entirely disRolved. It may be. soft- 20 parts water for a day, and to the Iiqnid add 9 parts well as the time. It is very slow and tedious work by 
ened by any of the solvents of uuvulcanized rubber. rock cimdy and 8 parts gum arabic. The mixture can hand power. 5. Wha t is the best material for con1ln. 

(14) S. F. asks how to draw a picture on be brushed npon paper While still lukewarm . See also ing hydrogeu under pressure! A. The best material 
glass, for magic lanterns-the substances to be u sed for the article on Cements. in SVIENTIFIC AluImOAN SUP- for conll.ning the gas is iron in cylinders. Auswer on 
dl:ll'erent colors and the way to use them. A. Very 1lne l'LElIIENT. No. 158. page 48, July 19, 1884. is correct; a balloon is not 
pictnres may be drawn for the magic lantern with an (25) C, C. B .. asks how to tin smaH articles, �=:e��alih!U!�:I�r ��:t�n�a;o�!IO:: a 

o�a�I::e
i� ordinary lead pencii on ground gla�s, afterward var- and the price of the material used. A. The " small also found in Haswell, page 218. new edition. nishing the glass to render it transparent. If you de- articles "  are presumably of Iron. They should be 

sire to make colored pictures for the lantern, you may washed in soda or potash water to free from oil. stirred 
use any of the transparent tube colors, mixing them in a bath of mnriatic acid. in which scrap zinc has been 
with varuish . You wil l 1lnd Information on this sub- dissolved, the acid being then drawn 0:0' and diluted 
j�ct in StJl>PLEIlENTS, No. 423, 1'78. and 424. with water so as to be only "lightly acidulous to the 

(15) A. A. S. writes : I recently attended a taste. Skim the articles from the acid bath, and throw 
lecture on .. The Great Atmospheric Weight " on the them in!.o a box ot powdered resin. Then throw them 
human being. Snppose a man could be so arranged as into a bath of melted block tin ; let them remain a tew 
to have the air entirely exhansted f�om aronnd his body, seconds, lift them out with a skimmer, and throw them 
can you tell what hrs feelings would be P Appliances ' against a screen of sheet Iron to free them from super
being arranged so that he could breathe, A. He abnndaut tin. Good black .. . traits .. or " Banca . . 
would feel like bursting. if there were time. enolllth of costs about 22 cents a pound by the pig. 
sensation to have any feeling. for the air inside the (26) E. s, K. asks tiJe best way of laying a 
body wonld distend all and rupture a great Jilany ot the street rajIroad on an IJnproved roadway . .  Have abont 
cells. two mileB of track. and have considerable trouble on ac-

(16) K. 0.-We know of no electric rail- count of itB spreading, A. The practice here for street 
w/loy velocipede. We th mk it would hardly be practica- railroads Is to use ties wllh s�rs. all sawed timber. 
ble unless you arb able to generate current by means of with knees of cast iron spiked to tie and stringer in
a dynamo as in electric railroads. We do not know side and ontslde of stringer. It is not necessary to 
that the limit of !peed for electric tricycles has been have the ties sawell. Small loge with a place adzed off 

(83) C. L. desires to know (1) if there is any 
place in New York city where I could receive instruction 
in electrical engineering. on evenings during the win
tert A. There is no place where electrical engineering 
is taught in New York. 2. Also is bee farming in 
California considered a pro1ltable busin�ss, and does it 
pay with moderate capitait A. Bee farming in Cali
fornia is a pro1ltable enterprise if suitably maual/ed. 
Helen Hunt gives a favorable account of it on page 814 
of the Oentury Magazine for October, 1888, under the 
title of . .  Ont Door Industries in Southem California." 
Success depends upon the individual. The outlay need 
not be great. 

(34) H. H. asks how much power and how 
large a boiler it wonld take to run a ski:O' 15 teet long, 
and 8 feet wide in its widest place. The skiff is to 
weigh about 300 pounds wilhout machinery. and to 
travel about 8 miles an hour. A. Engine � inches 
cylinder and 4. inches stroke. Propeiler 16 Inches to 18 

AlIcbor, P. C. Herman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.186 
Antmllis while belnlr shod, apparatus for secur-

Ing, J. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S05,2O\! 
Annealing furnace, J. W. Arlen . . . . . . . . . . . . . . . . . . .  SOII,868 
Awning, F. B. Mallory . . . . . . . . .  . . . .  . . . . . .  005,817, SOII,Sl8 
Axle bearings, compound for, 1. P. Wendell. . . . . .  S05,l23 
Axle, car, C. E. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,378 
A xle dust guard, J. R. Baker . . . . . . . . . . . . . . . . . . . . . . . .  805,129 
Bag. See Mall bag. 
Banjo tympanum, O. R. Cbase . . . . . . . . . . . . . . . . . . . . .  305,148 
Bark peeling macblne, F. MerzlJrer . . . . . . . . . . . . . . . . .  305,822 
Battery. See carbon battery. 
Bearing, tbree-part, W. A. Loud . . . . . . . . . . . . . . . . . . .  305,896 
Bearing with periodically alternate action, rotary 

double, H. Stange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005,861 
Beer chip. B. Rtce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 005,22'l 
Bit. See Plane bit. 
Bit brace, W. F. & E. B. Dake . . . . . . . . . . . . . . . . . . . . . . 305.OM 
Bit stock, Man & Maughlin. . . .  . . . . . . . . . . . . . . . . . . . .  805,0lI0 
Block. See Die block. 
Boller. See Steam boiler. Water tube lIoller. 
Bolt, A. Com . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,2V1 
Bolt dresser, H. Egeberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3ai,S19 
Boot or shoe, A. Van Wagenen. . . . . . . . . . . .  . . .. . . . .  005.120 
Boot or shoe, rubber, J. N. V. Sweet . . . . . . . . . . . . . . .  005,407 
Boot or shoe soles, belting for buillng, G. A. Ful-

It:rton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.088 
Bottle  filling macblne, l.'hatcher & Jobnson . . . . . . . 006,9IiS 
Bottle filling mllChlne, Siphon, J. Matthews . .  .. .. . . S05,09& 
BOX, S. Friend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,06'1 
Box for cleansing powders, I. H. Guson. . . . . . . .  . .  805,171 
Brace. See Bit brace. 
Brick kiln, T. M. Bannister . . . . . . . . . . . . . . . . . . . . . . . . . .  005,268 
Brldlre safety gate, J. w. Wert . . . . . . . . . . . . . . . . .. . . . .  805,2t15 
Broiler, G. B. Siegenthaler . . . . . . . . . . . . . . . . . . . . . . . . . .  3ai,348 
Bronzln� pad, Osborn & .Hull . . . . . . . . . . . . . . . . . . . . . . . 305,826 
Broom raCk. hanjrlng. T. A. Goodwin . . . . . . . . . . . . . . . 805,0'10 
Brush blocks, machine for bOring, C. A. M able, . . . 805,209 
Brush blocks, making, C. A. M ahle . . . . . . . . . . . . . . . . .  805,208 
Brush, electric. M. McMullin . . . . . . . . . . . . . . . . . . . . . . .  805.821 
Building. construction. E. L. Ransome . . . . . . . . . . .  S05,226 
Burial casket. W. H. Otto, Jr . . . .  • . . . . . . . . . . . . ... . 005,402 
Bntton, J. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.362 
Button or stUd, C. G. Bloomer . . . . . . . . . . . . . . . . . . . . . .  805,137 

Cable In'iP. combination, G. A. Polhemus . . . . . . . . . .  805,10'1 
Can. See Frult can. Metallic can. Piston can. 
Can cleaning and lacquering machine, R. H. 

Curry . . . . . . . . .  0 0  . .  . . . . . .  . . . . . . . .  . . . . . .  • . . . . . . . . . . . .  306,16& 
Can nozzle, R. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  005,123 
Caoutchouc snbstltute, J. J. Hang . . . . . . . . . . . . . . . . . .  S05,184 
Car, coal, D. Holt . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,189 
Car coupling. Adams & Felthousen . . . . . . . . . . . . . . .  805,281 
Car coupling, D. L. Hyler . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.1« 
Car coupling, Lee & Horton. . . . . .  . . . . . . . . . . . . . . . . 3011,D8& 
Car door, Wagner & Seath . . . . . . . . . . . . . . . . . . . . . . . . . . . 3011,881 
Car, dumping. J. L. Gm, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  805.884 
Car label holder, mall, C .  W. Vickery . . . . . . . . . . . . . .  3Ob,2M 
Car Signal, D. M. Bornarth . . . . . . . . . . . . . . . . . . . . . . . . . . 805,048 
Qar vent1lator, I. Townsend . . . . . . . . . . . . . . . . . . . . . . .  SOII,251 
Car wheel . S. Carlton . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  805,281 
carbon battery. T. W. Bryant . . . . . . . . . . . . . . . . . . . . . . 805,l»6 
Card. playing. '1'. W. Lawson . . . . . . . . . . . . . . . . . . . . . . . . 805,815 
Carding englue. J. H. Lee . . . . . . . . 0 0  . . . . . . . . . . . . . . . . 3011,3l6 
Carriage shifting rail attachment, W. B. C. 

Hershey . . . . . . . . . . . . . . . . . . . .  ' . . , . . . . . . . . . . . . . . . . . . .  S05,309 
Carrier apparatus, J. F. Downtng . . . . . . . . . . . . . . . . . .  so6,OOO 
Cartridge Implement, Jesse & Paxton . . . . . . . . . . . . . .  S05,l96 
Cartridge loadIng macblne, O. F. Belcher . . . . . . . . .  805,136 
Cartrldlfe shells,  macblne for feeding, J. A. 

MacDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,!Rl7 
Case. See Eyeglass case. 
Cement, manufacture of Portland, R. W. Lesley . . S06,201 
ChaIr. See l.'ree chair. 
Chrome, making lemon. C. E. Hore . . . . . . . . . . . . . . .  805,890 
Chrome red, maktng, C. E. Hore . . . . . . . . . . . . . . . . . . . .  805,S89 
ClIrome yellow, making. C. E. Hore . . . . . . . . . . . . . . . .  806.891 
ChUCk. C. H. Amidon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,268 
Churn dasber, F. T. Roots . . . . . . . . . . . . . . . . . . . . . . . .. . .  S05,SM 
Cigar bunching machine, W. Sternberg . . . . . . . . . . . .  006,247 
Cigar lighter, electrIcal, R. N. Dyer . . . . . . . . . . . . . . . .  8115.164. 
Ci[l'ar mould. N. Ou Brul . . . . . . . . . . . . . . . . . . . . . . . . . . . 805,161 
Clamp, M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  8OIi,222 
Clasp. See Shoe clasp. 
Clothes pounder, F'. '1'. Roota . . . . . . . . . . . . . . . . . . . . . . . . 905,835 

Clntch. O. C. Burdlct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.3'/2 
Clutch mechanism, N. R. Kelley . . . . . . . . . . . . . . . . . . . .  006,]9'1 
Coal .creen. G. A. Edwards . . . . . . . . . . . . . . . . . .. . . . .  305.299 
Coal scuttle, J. Van Hagen . . . . . . . . . . . . . . . . . . . . . . . . .  905.119 

Co:l1'ee pot, A. A. }'oos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  905,168 
Collar, horse. T. F. Hagerty . . . . . . . . . . . . . . . . . . . .... . .  S05,II'9 
Collar stuillng machIne, C. E wing . . . . . . . . . . . . . . . . . . . SOII,l66 
Confectionery lozenges, process of Rnd machine 

for manufacturing. O. R. Chase . . . . . . . . . . . . . . . .  805,048 
Cooker, farina, C. Carr. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  8OIi,0I.7 
Cooler. See Water cooler. 
Coop, knockdown poultry, II. R. Armstrong. . . . . .  805,868 
Copper and separating gold. etc., from copper, so-

lution for refinIng, J. S. Howard . . . . . . . . . . . . . . . .  SOII,192 
Corkscrew,. M. F. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  805,� 
Cotton Sin, F'. H. Richards . . . . . . . . . . 006,2�. 8OG,�, 006,28II 
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Cotton pres •• Halman & Wln.hip . . . . . . . . . . . . . . . . . . .  305.304 Locomotive. T. MuUrey . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  305.101 
Coupling. See Car coupling. Llgbtning rod Locomotive •• device for thawing. D. M. Bornarth 305.Ot2 

conpl ing. Thill coupling. Log loader. M. Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306,170 
Crusher.. S"e are cru.her. Lubricator. See Sight feed lubricator. 
Cultivator, J udd & Wiard . . . . . . . . . . . . . . . . . . . . . . .. . . . .  305.080 Lubricator of arbors for .hell roU., N. Schermer' 
Curtain flxtnre bracket, W. E. Payne . . . . . . . . . . . . . .  305.106 horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,340 
Cutter. See Meut cutter. Machine •• mechanism for controlling tbe action 
Damper. M. S. Burrough . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,373 of. L. Gourdia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.802 
Damper regulator, Hooton & Jones . . . . . . . . . . . . . . . . S05,311 Mall bag, B. F. Arm.trong . . . . . . . . . . . . . . . . . . . . . . . .  305,867 
Derrick. IV. H. Martyn. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  305.091 Marking machine. liquid line, G. F. We.ton . . . . . . .  305,121 
Die block, G. W. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . .  803,216 Match stick •• device for cutting, F. & B. Graham. 805.072 
Distilllng low Wine., apparatus for. Peterson & Meat cutter. R. B. Pumphrey . . . . . . . . . . . . . . . . .  306.225 

Sommer, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,329 Metal barb •• machine for maklng llat. A .  J. !lates 306.869 
DistiUing or reducing Oils, apparatus for, R. Metallic can, Hammer & Nettleton . . . . . . . . . . . . • . . . .  005,305 

Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,056 Micrometer. C. H. Ru •• om . . . . . . . . . . . . . . . . . . . . . . .  305,3S7 
Drain and _ewer pipe, Cooper & Bleg . . . . . . . . . . . . . .  305,150 Mill. See Fanning mil l .  Roller mill. Grinding 
Drill. See Grain drill. mill. 
Dye vat, J. P. Delahunty, Sr . . . . . . . . . . . . . . . . . . . . . . .  005.155 Mould. See Cigar mOUld . Soap mould. 
Dyeing- black. D. Jamieson . . . . . . . . . . . . . . . . . . . . . . . . .  306.312 Mowers. reapers, etc . ,  sickle head for, G. E. Wag-
Eccentric, shifting. C. R. Williams . . . . . . . . . . . . . . . . . .  305.257 goner .t al. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.360 
Electric circuit c lo.er. J. H. Holme . . . . . . . . . . . .. . . .  305.310 Muzzle, J. D. Crockett . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . .  300.296 
Electrical circuit clo.er. '1'. W. Bryant . . . . . . . . .. . . . .  005.015 Nut lock. G. P. Cragin . . . . . . . . . . . . . . . . . . . . . . .  305.051. 305,052 
Electrical transportation of goods. etc. , mechan- on can draught apparatu •• R. C. Anderson . . . . . . . .  305.127 

ism for the. F. Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . .  805,194 Oil refineries. apparatus for treating refuse from. 
Elevator. See Portable elevil.tor. H. Mc}lanus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.097 
Elevator and carrier, Boughey & Kilborn . . . . . . . . . .  005,279 Oil. and fatty matters from animal, vegetable, 
Emery wheel. Boynton & Stephen . . . . . . . . . . . . . . . . .  805.139 and mineral .ubstance •• apparatus for the ex' 
Emery wbeel. Man.field & Boynton . . . . . . . . . . . . . . . .  305.210 traction of, Pratt & Ben.on . . . . . . . . . . . . . . . . .. . . . .  305,221 
End gate, P. Kratz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805.083 are crusber and pulverizer. Van Derveer & Hege. 
End gate, wagon, A. A. William . . . . . . . . . . . . . . . . . . .  805.125 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.357 
Engine. See Carding engine. Rotary engine. Ore separator, F. R. Brown . . . . . .  , . ,  . . . . • . . . . . • . . . . • •  305.284 

Wind engine. Oven, baking, J. L. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.118 
Enl(ine reversing gear, T. Moore . . . . . . . . . . . . . . . . . . 805.215 Pad. See Bronzing pad. Press pad. 
Engraving machine. G. M. Guerrant . . . . . . . . . . . . . . . 305,177 Paper fastener. E. W. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.040 
Engravin� machine .. G. M. & J .  C. Guerrant . . . . • . .  805,178 Paper for checks, notes. stamps, etc., preparation, 
Eye bars, die for making. Simpson & GladhHl . . . . .  305,315 etc •• of. W. J. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.292 

Eyeglas. case. A. K. Hawkes . . . . . . . . . . . . . . . . . . . . . . .  305.185 Paper. making and preparinll. Pease & Hunt. .  . . . .  306,219 
Fanning mill. G. N. Man.fleld . . . . . . . . . . . . . . . . . . . .  805,319 Parer, apple. W. H. Boutell . . . . . . . . . . . . . . . . . . . . . . . . . .  306.280 
Farm gate. Fox & Richey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306.382 Pavement, street, C. Peck . . . . . . . . . . . . . . . . . . . . . . . . .  005.82S 
Faucet. automatic. J. Lawson . . . . . . . . . . . . . . . . . . . . . 305.084 Pencil sharpener and case. G. F.!Gerrlsb . . . . . . . . . .  306,173 
Feather renovator, B. Schltpker . . • . . . . . . . . . . . . . . . . 305,889 Petroleum. apparatus for distribUting crude, H. 
Fencing. barbe,j , F. A. B lackmer . . . . . . . . . . . . 305.276. 305.277 Halvor.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,182 
Fencing. barbed. A. J. Upham . . . . . . . . . . . . . . . . . . . . .  005,355 Petroleum, dividing and di.tilling crude, H. 
�'encing. barbed metal .trip, A .  J. Upham . . . . . . . . .  305,354 Halvorson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05.1!1O 
Fenciuli{ strip, barbed, W .  E. Brock . . . . . . . .  305,282, 305,283 PetroJel1m, preparing lubricating oils obtained 
Fertilize"". treating phosphate. for, �tmman & from. H. Halvorson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.181 

Kuefoed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,249 Pipe. See Drain and sewer pipe. 
Fifth whee l ,  J. M. Herndon . . . . . . . . . . . . . . . . . . . . . . . . .  805,077 Piston can. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :nl.I26 
Firearm. breech-loading. W. An.on . . . . . . . . . . . . . . . .  306,261 Plane bit. W. �'. Kellett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,393 
Firearm, breech-loading, E. G. Oorcbester . . . . . . . .  005.160 Planter, corn, C. A. Pfeifer . . . . . . . . . . . . . . . . . . . . • . . . . .  305,830 
Firearm magazine, R. F. Cook . . . . . . . . . . . . . . . . . . . . . .  305,050 Planter, .eed . 'I'. W. Rogers . . . . . . . . . . . . . . . . . . . . . . . . .  305.111 
Firearm, magazine. W. Mason . . . . . .  . . . . . . . . . . . . . . .  305,09S Planting machine, C. S"nyder . . . . . . . . . . . . . . . . . . . . . . . .  305,349 
Fire extinguisber. G. Macomber . . . . . . . . . . . . . . . . . . . .  305,1188 Plow, R. & S. T. Bruce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.285 
Fire extinguisher. hand grenade. C. T. Holloway. 805.190 Plow, E. Engll.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '305.006 
Flooring. waterproof. Cas.ard & Damman . . . . . . . .  305,288 Plow weed hook, S. J. Stofer . . . . . . . . . . . . . . . . . . . . . . . .  305.115 
my paper, manufa,ture of. O. Thum . . . . . . . . . . . . . . .  805.118 Plow wheel .craper attachment, D. N. Palmer . . . .  305,3Z1 
Foot power. pendu lum, C. J. Olin . . . . . . . . . . . . . . . . .  805.217 Portable elevator. R. Dunbar (r) . . .  . .  . . . . . . .  . . . . . . .  10,521 
Fruit can. J. 1'. Robln.on . . . . . . . . . . . . . . . . . . . . . . . . .  805.333 Pot. See C01l'ee pot. 
Fruit jar . •  T. J. QUinby. .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  305.218 , Power. See Foot power. 
Fur collar, detachable. C. F. Butterworth .. . . . .  305.1ts Press. See Cotton pre ••. Hay pre.s. Stamping 
Furnace . See Annealing furnace. Regenerator presl. 

furnace. Pres. pad for pantaloon., S. C. Ru,dand . . . . . . . . . . .  805,112 
Furnace, �. Schroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.405 Printing, art of and mechanism for chromo" 
Fuse., joint protector and Igniter for. E. A. Ilraphlc. Forbe. & O.borne . . . . . . . . . . . . . . . . . . . .  305.169 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " • . . . .  305,250 Printing machine. J. T. Hawkins . . . . . . . . . . . . . . . . . . . .  S05,Om 
Gauge. S�e Saw tllble ga.uge. Printing machine. chromatic. D. E. Mack . . . . . . . . . .  306.207 
Ga. extinguisher. W. F. Dlns� . . . . . . . . . . . . . . . . . . . . . .  805,059 Printing pre •• feed guide. E. B. Walkup . . . . . . . . . . .  305.122 
Ga. making machine. A. & '1'. Henning . . . . . . . . . . . .  305,808 Projector stopper. Pinaud & Guichard . . . . . . . . . . . . .  305,221 
Gate. See Ilridge safety gate. End gate. Farm Pulp, machine for the reduction of wood. E. P. 

gate. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,O6'l, 805.063 
Gear cutting machine, F. H. Richards, Pump, air, I-I.  Meckert . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  305,'�14 

305,229, 305.231. 80:;,238 to 306.235 Pumps, expan.ion rubber bucket for chain. S. A . 
Gear moulding machine, P. L. Simpson . . . . . . . . . . . .  305,346 Hoss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.071 
Generator. See Steam Jl"enerator. Pumping engine governor, Fislier & Beebe . . . . . . . .  005.167 
Glass, apparatus for the manufacture of pOlished, Punch. ticket, M. F. Mogg . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.099 

F. Del Marmoi . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  305.376 Quartz crushing machine. C. Dandurand . . . . . . . . .  305,055 
Glassware, decoratIve, J. Ferguson . .  ' "  . . . . • , . . . .  305.380 Rack. See Broom rack. 
GovernOl';'ilteam engine. W. R. :ll:ichener . . . . .. . . . .  306.323 Rallwa.y balla.t, machine for tamping. C. P. 
Grain binder. H. Behrens . . . . . . . . . . . . . . . . . . . . . . . . . . 305.135 Gable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.883 
Grain deliverer for .elf-blnder •. C. Wbitney . . . . . .  805,256 Railway cro.sings. combined .ignal and gate for. 
Grain drill force feed. J. H. Keedy . . . . . . . . . . . . . . . . .  305.31<1 G. A. Reynold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,331 
Grain dryin�. steaming, and cooling maChine, E. Railway, electric. T. P. Chandler, Jr . . . . . . . . . . . . . . . . 305.147 

H. Sawin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.:144 Railway rail jOint, J. W. Carns . . . . . . . . . . . . . . . . . . . . .  305,S'I'4 
Grain separator, A. W. Lockbart . . . . . . . . . . . . . . . . . .  305.�03 Railway .ignal, e lectric, W. Vogel . . . . . . . . . . . . . . . . . .  305,359 
Grinding mill. L. M. Devore . ,  . . . . . . . . . . . . . . . . . . . . . . .  305.158 Railway .wltcb, E. Bivort . . . . .  ; . . . . . . . . . . . . . . . . . . . . 306,Z15 
Hair dyeing, C. A .  De Barbaran . . . . . . . . . . . . . . . . . . .  305.057 Rnilway switch lock. M. O·Grady . . . . . . . . . . . . . . . . . . . . 305.105 
Hame. D. H. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.176 Railway tie, A. N. D. Delifs . . . . . . . . . . . . . . . . . . . . . . . . . .  805.156 
Hammer. drop. J. H. Elw .. rd . . . . . . . . . . . . . . . . . . . . . . . .  805,165 Railway ••  apparatus for operating point. on. H. 
Handle. to enomeled ve.sels, attachment of. G. Johnson. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .. . . . . . . . 306.196 

M. lI eyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,388 Railway ••  gripper for endles. cable, W. W. Ken· 
Harrow, J. Dugaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.162 dall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.081 
Harve.ter. J. F. Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,089 Razor. J .  P. Tryner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.252 
Harvester. low'down self'binding, J. F. Appleby. 305,038 Razor strop. S. Wale .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,J21 
Hay press. G. W .  Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,163 Refiector for incande.cent hlmp •• P. H. Klein, 
Hay stacker, D. F. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05,325 Jr . . . . .

.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.200 

Headlight, locomotive, A .  H. Handlan. Jr . . . . . . . .  305.806 Refrigerating and Ice making apparatus. c. �. G. 
Hide. and skins, .pent tan. etc . .  centrifugal mao Linde (r) . . . . .  . .. . . . . . . . .  . . . .  . . . . . . . . . . . . .  . . . . . . .  10.522 

chine for drying, E. D. Solminlhac . . . . . . . . . . . . . .  005.157 Regenerator furnace. W. Swindell . . . .  . .  . . . . . .. . . . .  305,408 
Hinge for sbutl ers. lock, J. Wolf . . . . . . . . . . . . . . . . . .  005.260 Regulator. See Damper regulator. 
Hitching strap holder, F. E. Kitzmiller . . . . . . . . . . . .  305.082 Ring. See Lap ring. 
HOisting crane. A .  J. Steven .. . . . . . . . . . . . . . . . . . . . .. . .  005,218 Roller mill. Marmon & Warrington . . . . . . . . . . . . . . . . .  306.320 
Holder. See Scarf or tie holder. Roof • •  tack. J. W. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,075 
Hook. See Plow weed hook. Whi1lletree hook. Rotary engine. A. A. W. Van Reede . . . . . . . . . . . . . .  305,856 
Horseshoe nails. punch and die for cutting out, Rowing vehicle, D. E. Kempster . . . . . . . . . . . . . . . . . . . .  305,198 

H. D. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.295 Safe, .I<'. Endre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 305,064 
Hose bridge for railway tracks. T. Reddy . . . . . . . .  305,108 Salt from grainer •• device for collecting, T. 
Hot witter apparatus. W. N. Milsted . . . . . . . . . . . . . . . .  so.'.4oo Craney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.158 
Hub. vehicle. J. Mari . . . . . . . . . . . . . . . . . . . . . .. 805.S97 to 306.399 Salt grainer. T. Craney . . . . . . . . . . . . . . . . . . . . . . . 306,151. 005.152 
Hub, vehicle. G. Utley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  805.258 8alt making corrugated pan for, J. A. Cook . . . . . . . . 305.149 
Hydrant. double'action, J. Deutsch . . . . . . . . . . . . . . .  005,058 Sa.h fastener. M .  Bourke . . . . . . . . . . . . . . . . . . . . . . . . . .  305,188 
Hydraulic jack. E. Hall . . . . . . . . .  . .  . . . . . . . . . . . . . .  305,886 Sash fastener. W. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  305.348 
Illuminating device for frigbtenlng rat. and mlce. Saw, C. J. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  005.W6 

J. H. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305,102 Saw table gauge, J. Cheney . . . . . . . . . . . . . . . . . . . . . . . . .  305.291 
Incrustation preventive, A. A. Rosenberg . . . . . . . .  805.336 Scale, automatic, J. 'I'. Bedford . . . . . . . . . . . . . . . . . . 505.270 
Incubator, G. L. Enggren . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,065 Scarf or tie holder, W. M. Pegram . . . . . . . . . . . . . . . . . .  S05,2W 
Indicator. See Leather inniclttor. Screen. See Coal screen. Window screen. 
Inkstand, combination. B. Hamburger . . . . . . . . . . .  005,074 Separator. See Grain separator. Ore separator. 
Ivory. etc .. pl .. stlc material to Imitate, Lockwood Sewing machine. J. Goering . . . . . . . . . . . . . . . . . . . . . . . .  305.001 

& Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,205 Sewing macbine ten.lon device. I. Bihl . . . . . . . . .. . 305,273 
Jack. See Hydraulic jack. Liftlnll jack. Sewing machine., combined hanger and driving 
Jar. See Fruit jar. apparatus for operating, G. M. Hichard.on . • • .  306.109 
Joint. See Railway rail joint. Shaft loop, E: D. Moseley . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.216 
Journal and box. vehicle, P. Hamel . . . . . . . . . . . . . . . .  305,887 Shoe cla.p. J . . J. Unbehend . . . . . . . . . . . . . . . . . . . . . . . . . .  305.410 
Kiln. See Brick ki ln. Sign . G. W .  Menefee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.098 
Kitcben safe. sectional , W. C. Campbell . • • . . . . . . . . 305.286 Signal. See Car signal. Railway sillnal. 
Knitting machine needle, A. Wood . . . . . . . . . . . . . . .  005.403 Sight fend lubricator. W. A. Boyden . . . . . . . . .. . . . . . .  305.281 
Ladder, F. E. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,347 Silk pla.tic by heat and pre.sure. rendering. C. S. 
Lamp. "lectric arc. E. Grauert . . . . . . . . . . . . . . . . . . . . . .  305.175 Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S05,W4 
Lamp. electric arc, N. McCarty . . . . . . . . . . . . . . . . . . . . . .  305.096 Soap mould. C. Collier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305.293 
Lamp. Incandescent electric, W. Holzer . . . . . . . . . . .  305,191 Spinning frame, ring, J. B. Rol land . . . . . . . . . . . . . . . .  305.237 
Lamp mechanism, electriC, E. Thomson . . . . . . . . . . .  305,413 Spittoon. P. H. Deis . . . . . . . . . . . . . . . . . .. . ; . . . . . . . . . . . .  305,298 
Lamp shade, J. Dable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.297 Spring. See Vehicle .p�ing. 
Lap ring. jointed . . T. H. C. Wilkening . . . . . . . . . . . . . . .  305,4n Squi b, miner'., J. R. Powell. . . . . . . . . . . . . . . . . . . . . . . . .  305.223 
Lathiag. metallic, L. W. Newton . . . . . . . . . . . . . . . . . . . .  so.>.I03 Stamping pre.s. W. D. Cbapman . . . . . . . . . . . . . . . . . . . .  305.290 
Leather indicator, E. S. A bbott . . . . . . . . . . . . . . . . . . . . .  805 .036 Staple. W. H. Brevoort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.Ot4 
Leather .plittlng machine. J. A. Salford . . . . . . . . . . .  306,240 Steam boiler, J. �'. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.073 
Level. grade, Harri. & Carpenter . . . . . . . . . . . . . . . . . . .  SU5.188 Steam boiler • •  ectlonal, L. W. Chadwick . . . . . . . . . . .  305.289 
Lift • •  afety, M. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  so.1.212 Steam generator. J. P. Forbe . . . . . . . . . . . . . . . . . . . . . . . .  306,300 
Lift .atety app .. ratu., M. Martin . . . . . . . . . . . . . . . . .. . .  306.211 Steam generator tor .ewing machine motor., 
Lifter. See Tran.om lifter. etc .. L. II einrici . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,001 
LIfting jack, .T. O. Joyce . . . . . . . . . . . . . . . . . . . . . . . . . . .  805,392 Steamer, grain. F. Burckhardt . . . . . . . . . . . . . . . . . . . . . .  805.142 
LIghtning rod ooupUng. S. Bradley . . . . . . . . . . . .. . . . .  805,l40 stone breaker and crusher, P. W. Gates . . . . . . . . . . . S05,172 
Lock, I •• Ocue . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... . oor.,llll StOBe cutting machine, D. Tillson . . . . . . . . . . . . . .  "" 306,400 

Stopper. See Projeetor stopper. I �.d1!rrtititmtnlS Stove and other pipes. F. L. Hirschmann • • • . . • . . . .  305.18'l _ ,  • 

Stove, heating, S. D. Vose . . . • . • • • . . . . • . . . . . . . • • • . . .  805,�11 , IlIlItde Pa .. e� each In8e .. rioll  _ _ _  ,...') centll ll ll ue. Stove, oi l ,  M. C. Armour . . . . . . . . . • • • . . . • . . . . • . . • . • . • .  305,265 Bncl .. Pnt:e, ellch inset'r,toll _ _ _  Sl.00 a l ine. Stove. 011 or ga., M. C. Armour . . . . . . . . . . . . . . . . . . . . . .  305.�67 (About eight word. to a line.) 
Stove top, exten.lon. A�mour & Galbralt? . . . . . . . .  305,266 Engraving. may head adver tisement8 at the .ame rate Surgical device for rehet of hemorrhold. and per line, by mea.Mrement. as the letter P"·e88. Adver. 

.lmllar alfectlon., L. Chamberlain . . . . . . . . . . . . . .  305.146 tisement. must be received at ]J'Ublication o.tfice as earl'll 
'I'arget, fiying. G. Llgow.ky . . . . . . . . . . . . . . . . . . . . . . . . .  81)5,086 as Thursday morning to a'{Y!Jear in next i88Me. 
Target. fiying, B. Teipel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1lJ5,1l7 
Target throwing traps. arm for. B. Telpel. . . . . . . .  305,116 
Telegrapb, autographic, M. H. WII.on . . . . . . . . . . . . . .  305,259 
Telegr .. phic tran.mltter tor un.kllled operators. 

T. Ame.. . . . .  . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .. . .  305.26� 
Thill coupling. T. A. Maye .. . . . . . . . . . . . . . . . . . . . . . . . .  305,005 
Thill coupling. W. S. Shanahan . . . . . . . . . . . . . . . . . . . . .  305,842 
Thra.hlng macbine band cutter and feeder, E. F. 

Knigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.891 
Tile laying machine, drain. I. Web.ter . . . . . . . . . . . . .  305,368 
Tiles from concrete. mould tor forming. J. P. 

Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 305,800 
Tobacco. compound for treatiIl/i'. E. D. Well . . . . . .  305,3/14 
Toilet preparation. liquid, W. H. Bicksler . . . . ... . . .  305.272 
Tootb crown caP. artificial metal, M. Rynear . . . . . .  305,238 
Torch. campaign. Dunlap & Riedel . . . . . . . . • . . . . • . • . 305,377 
Toy, J. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.01ll 
Tran.om lifter, S. A. Bi.hop . . . . . . . . . . . . . . . . . . . . . . .  305.274 
Travelinll bag handle connection, M. Schwerin . . .  305,841 
Treadle. toot. J. H. Rivers . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,382 
Tree chair. portable. C. Moore. . . . . . .  . . . . . . . . . . . . .  305.100 
Tricycle, J. F. Cumming . . . . . . . . . . . . . . . .  . .  . . . . . . .  306.058 SCIENTIFIO AMERICAN SUPPLE. Truck. chanl(eable gauge, G. W. Bemis. Sr. . . .  . .  305.271 MENT A d i d  b k b f Truck skid fur railway cars, A. E. Kie! . . . . . . . . . . . . .  S05,l99 AMERICAN 
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Trunk. O. B. Gaston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.069 l�����t��.O to be had of newsdealers In all parts of 
Trunk, C. Gunsel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306.385 
Trunk strap fastener. G. E. �larvlne . . . . . . . . . . . . . . .  305,092 
Tube welding apparatus, J. Sadler . . . . . . . . . . . . . . . . . .  305,289 
Turn table, hor.e car. C. F. Bollwltt . . . . . . . . . . . . . . . .  305.278 
Twine adjuster. H. D. Ri.ley . . . . . . . . . . . . . . . . . . . . . . .  805.110 
Valve, balanced rot.ary, H. C. Behr . . . . . . .. 305,100 to 3O!i,182 
Valve, balanced slide. H. C. Behr . . . . . . . . . . . . . . . . .  305.184 
Valve, engine. H. C. Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . 305,188 
Valve. straight-way, J. Homan . . . . . . . . . . . . . . . . . . . . .  005,(178 
Vaporizer for greenhou.es, W. W. (',arman . . . . . . .  305.145 
Vat. See Dye vat. 
Vehicle, .ide spring, Z. M. Howell . . . . . . . . . . . . . . . . . .  305.193 
Vehicle .pring. C. W. Saladee . . . . . . .  305.�41. 306.212. 305.3S8 
Vehicle, two-wheeled. Hinck. & John.on . . . . . . . . .  305,187 

Velocipede. Ellis & Norman . . . . . . . . . . . . . . . . . . . . . . .  305.061 
Ventilat.lng apporatus. H. N. Wlcker.ham . . . . . . . . .  S05.S65 
Ventilator. See Car ventilator. 
Ventilator, W. E. Roach . . . . . . . . . . . . . . . . . . . . . . . . . . . . S05,2!l6 
Vise, A. L. Adam. . . . . .  . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . .  805,031 
Walk or pavement, brick. L. R. Sasslnot . . . . . . . . . . .  305.:143 
Wall paper exhibitor. F. T. Forsalth . . . . . . . . . . . . . . 305.881 
Washer. See Window washer. 
Washing and drying textiles. centrifugal machine 

for. J. Chevanne ,t 01 . . . . . . . . . . . . . . . . . . . . . . . . . . .  305,0!9 
Washing and sconrlng knit and other goods, rna .. 

chine adapted to. H. W. Scott . . . . . . . . . . . . . . . . . . .  805,245 
Washing machine, C. Nelson . . . . . . . . . . . . . . . . . . . . . . .  305,324 
Watch, .top, O. F. Domon . . . . . . . . . . . . . . . . . . . . . . . . . . 005,159 
Water clo.et head rest. W. Cummings . . . . . . . . . . . . . 305.375 
Water cl:>set .hleld, L. Brandei .. . . . . . . . . . . . . . . . . . .  305,141 
Water cooler and refrigerator. J. W. Barnum . . . .  005.269 
Water tube boller, E. J. Moore . . . . . . . . . . . . . . . . . . . . . .  306.401 
Webbing. E. 7. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S05,3IiO 
Wheel. See Car wheel .  Emery wheel. Fifth 

wheel. Wheelbarrow wheel. 
Wheelbarrow wheel, J. D. Jervis . . . . . . . . . . . . . . . . . . .  305.818 
Whi1lletree book. S. Ryder . . . . . . . . . . . . . . . . . . . . . . . .  805,(()4 
Whi.tle •• operating wind. A. Maurise . . . . . . . . . . . . . .  300,218 
Wind engine. H. R. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  305.114 
Window screen. A. L. Benedict . . . . . . . . . . . . . . . . . . . . .  305.870 
Window wa.her, J. F. Bentz . . . . . . . . . . . . . . . . . . . . . . . .  S05,Otl 
Wire, barbed, A. I. Upham . . . . . . . . . . . . . . . . . . . . . . . . . .  305,856 
Wire cloth .tretcher. J. Manning . . . . . . . . . . . . . . . . . . .  305,089 
'Vood, etc., incombustible, composition for ren-

dering, Gimenez & Yrigoyen . . . . . . . . . . . . . . . . . . . .  306,174 
Wood, etc .• tool for finl.hing surfaces of, J. Y. 

Simons. . . . . .  . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  305.S4! 
Wrappings, meaDS for 8.88istine persons in putting 

on outside, G. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  306,406 
Wrencb, J. D. Stanton . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  305,852 

DESIGNS . 

Carpet, J. L. Fol.om . . . . . . . . . . . . . . . . . . . . . . . . . .  15,4Ot to 15.40'7 

UPRIGHT 

) R I LL S  
ALI. SIZES. 

BOR ING 
-AND-

8 and 72 inch 
swing. 

L BICKFORD 
Cincinnati. Ohio. 

NORDENSKJOLD'S GREENLAND EX-
pedition of 1883.-An intere.tlng resume of the results 
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traversed, and of the animals, plants, and mineraln that 
were found, etc. IIlu.trated with It sketch map of the 
journey. Contained in SCIEN1.'IFI C AM ERI C A N  Snp .. 
PLEMENT. No. 4��. PrIce 10 cents. To be had th"t i. 
01llce and from ail news.'1ealen. 

I

OOdwork ing MaCh inerY'i 
. 

' . •

. 

For Planing Mills, Furniture 
and Cbair Factorie •. Car and 

" . Ajlricultural Works, Carriage , 
. -� Wgo�W��:e����:��f��'lgb� 

n � �:��'!;�"t\I, ����U.IlS.YA . Full UIOrtment of Perin Saw BladeL 

Carpet, H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,W9, 15,410 HOW TO COLOR L A NTERN TRANSPA-Cornice, curtain, J. S. Latus . . . . . . . . . . . . . . . . . . . . . . . . .  15,415 . rencles.-A valuable paper by T.J. Hou.ton,givlngfull di-Fingpr ring. W. S. Dolbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.403 I rection. for tbe preparation of photographic transps.-
Fireplace l ining. J. Lanscbke . . . . . . . . . . . . . . . . . . . . .. . . .  15.H4 I rencie •. and for painting them. Contained In SCIENTIFIC 
Fireplace linlng • .  J. A. Read . . . . . . . . . . . . . . . . . . . . . . . .  15,418 ���:hc;.�Nat�'hr:�Ji�'��'d r.g;.4��;,e!�"e"al.:-� •• 

ce
��':; Fringe or ta.sel block, W. Smith . . . . . . . . . . . . . . . . . . . .  15,419 same number contains an Illustrated paper on Im-

Hearth plate. J. A. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,U7 provements ln Photo·block Prlnting.-Another valuable 
Lamp frame. W. A. Hull . . . . , . . • . .  0 • • • • • • • • • • • • • • • •  15�408 g��t�i��J�� r���:����,030�42�� 1.'ransparencies is 
Spoon or analogou. article. E. B. Towle . . . . . . 15.4W, 15,421 

Stove •
. 
coa l .  Bascom & HOdg

. 

OO u u o OM � Model Engl·nes stove, cooking. H. C. Bascom .t 01 . . . . . . . . . . . . . . . . . .  15.891 . • 
Stove, cooking, Bascom & Hodges . . . • . . . . . . .  15.899, 15.W1 Complete sets 01 Stove, parlor. Bascom & HeIster . . . . • . . • . • • . . • . . • . . . .  15.3Q6 
Stove. parlor. Ba.com & Hodges . . . . . . . . . . . . . .  15,898. 15.400 • _ . C A S T I N G S 
Uphol.tery fabric. D. B. Kerr . . . . . . . . . . . . . .  15,411 to 15.413 03 .. for making .mall 
Ventilator cap, J. J. Mooney. . . . . . . . . . . . . . . . .  . .  . . .  15,419 , Model steam En�nes l 1.2 In. bore, 3 in . •  troke
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TRADE MARKS. 
Braid. nnd buttons. nleckerboll. Ra1ll0er & Co . . . .  1l.484 
Canned .almon. hermetically sealed. J. Hume . . . . .  11,488 
Cigars. cigarette., and smoking and chewing to-

bacco, W. E. Braman & Co . . . . . . . . . . . . . . . . . . . .. . . 11.481 
Horse.hoe nail •• E •• ex Hor.e Nail Company . . . . . .  11.485 
Medicinal tinctures, extracts, and fluid prepara" 

tlons. L. Brown. . . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  11.400 
Medicine., certain proprietary, Healy & Bigelow .. 11,492 
Organ •• I. N. Camp . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  11 ,462 
Paper for photographic purposes. E. M. Kader. . 11,467 
Remedy for pile., J. G. Piper. . . . . . . . . . . . . . . . . . . . .  . .  11.489 
RheUmatism drop •• Adminl.tratlon der Dr. Sulz-

berR'erschen Armen nnd Kranken StiftuDe • . . . •  l1,48S 
Shovel •. spade., and .cooP., Hu •• ey. Blnn. & Co . .  11,494 

Skin lotion •• T. J enne.s & Son . . . . . . . . . . . . .  . .  . . . . . . . 1l,48e 
Spice for sao.age and other meats, S. Oppen-

heimer & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.488 
Wines. native, M. Emerson & Son . . . . . . . . . . . . . . . . . .  11,491 

�I�H'.W�l�,
t
[{j�a.J?I=���rre-�:Bo.:t�.?���s'." 
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F R I C T I O N  C L U T C H  
P u l leys and Cut-off Cou p l i ngs. 

JAS. HUNTER & SON, North Adams, Ma ••. 

E. P. THOMPSON, M.E., 13 Park Row, New York, 
EXPERT "" PATENT A T'I'O R N E Y .  

Member American Society Mechanical Engineers, and 
Ameri� Institute ElectrICal Engineering. 

FOR SALE Two Exbaust Fans. very .trongly • made and as gOOd as new. Diameter 
of Inlet, 20 Inches, outlet 22x24. Will be .old low. 
Address 'l'HOS. A J . L I N '� & ()O., N ew Haven, 
CODn. 

W A TC H M A K E R S. 

. THE CORINTH CANAL.-A DE SCRIP· A pI'lnted COpy of the specl1lcat\on and drawmg of I tlon of the project or Mr. B. Gerster, en/<Ineer in chief any patent in the foregoing list, al.o of any patent of tbe Intemution .. 1 Corinth Can .. 1 Company, .. nd a 
is.ued since 1866. will be furni.hed from this olllce for 25 .ketch of the progress thus far accompli.hed. Nature of 
cents. In ordering plea.e state the lIumber and date ::1:,����"6�s:J:. �(�,ri.:i��: it:°o�

e
�f ���:��t�;�··A��� 

of the pat.ent desired, and remit to Munn & Co., 861 tus employed. IIIu.trated with 6 en/<raving.. Contain. 
Broadway, New York. We al.o fnrnl.h cople. of patent. �J� l�C�:��FIio

A:..E�:.';l.ft �gr.t�liI�:�ndNf�O
��� 

granted prior to 1866 ; but at increased cost, 8S the newsdealers. 
specification., not being printed, mnst be copied by 
band. 

Cnnac\lnn Patents may no1l' be obtained by the 
Inventor. for any of the Invention. named In the tore· 
goIng list. at a cost of �O each. For fllll ln.truction. 
address MUDD '" (lo., 8S1 Broadway, New York. Other 
foreign pa&euta � aIJIo be ob&aIDed. 

ROOFING 
For building. of every description. Dnrable, light, 
easily appHed, and InexpeDsive. Send tor sample. 
N. Y COALTAlI. (lHKJUCALCo •• 10WarrcD St •• New ll'OI'k. 

© 1884 SCIENTIFIC AMERICAN, INC.
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IRON B�aWlI\ FARLEY'8 REFERENCE-DIRECTORY OF THE 

MAOHINISTS THE CAMERON STEAM PUMP. aoaT-'S 
STA.:N'::D.A.R.::D OF B�C:mX.X.:mW' C:m. I" 

IRON, STEEL, AND METAL WORKING TRADFS 
OF THE UNI'l'ED STATES. 

A. C. F A R L E Y  &. C O . ,  P u bl ishers,  P h i ladelphia. 

" A  Practical, Concise, and Well Digested Book. " 
A TREATISE 

ON 
TOOTHED GEARING. 

CONTAINING COMPLETE INSTltUCTIO�B 
FO�/m�W��rE1:s':'����r:�A��E��lr:r�WJNG 

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

The A. S. CJAlIIERON STEAM PUMP WORKS, Foot East 23d St., New York. 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at short nOtice and lowest rates. Stone and Ore Crushers con

talnlno: the Invention described In Letters Patent. issued to Ell IV. Blake, June 15th. 1858,,together with NEW �<\ND V ALGABLE IMPHOVRMENTS, for which Letters Patent were granted May 11th 
and July :10th, 181JO. to Mr. S. I,. Marsden A II Crushers supplied by us are constructed under t�: �f:l������:�)�eJf

L
�:!rC�:b��:�n 't:

i
�l!g�;����j ��:�l.ear8, bas been connected with 

FA R R E I� J<'OVNDIt Y AND lUA VHINJ<: VO., lU aunfn., Ansollill, (;0110. 
COPEI,AND & !lAVON, Agent!!, New YOl'k. GEAR, SCREW GEAR, WORMS, ETC., 

AND 
THE PROPER FORMATION OF TOOTH-PROFILES. N EW YO R K  B E L  T I N e  A N D  P A C K I N e  C O M P'Y. 

. FOR THE USE OF The Oldellt and Largest Manufacturers of the Origi nal 

MAOIDNISTS, PATTERN-MAKI!JRS ... J)RA UGHT8- & C> L .x D V U L O A N X T E MEN, DESIGNERS, SOIENJ.'IFIO � "VV b. 1 SOHOOLS, E7'O. � � r �T � e � 
By J. HO WARD OROM.WELL, Ph.B. ..&...&...&. '-' J '-' � • 

!'IUC E $2.00. s�!1dU'�I.�\'Nd�,I���U.r�G��H't���:··
A

�8;:.:me ls stamped ln full upon aU our 

" An eminently com plete and valuable Ne'W" York Belting a.nd. Pa.oking Coo. 
work . " -Mechanical News. JOHN H. CJHEEVER, Treas. W a rehou se, 1 5  P a r k  R ow. o p p .  Astor H o u se. N .  Y .  

" We believe Mr. Crom well has accom- JOHN D. CHEEvER, Treas'y Dep. Branches : 3()8 Chestnut St .. Phila., and 164 Madison St., Chicago. 
pl i ghed good work in b ringlllg together in I r==���::=]r:;,�r.;;��r:i7�r.in�rT��iiiiiiii.!I.iiji'-'�II.WiPil!li 
this vol ume a great deal of information only I to be fou n d  by searching many works and by 
adding the resu l ts of his o w n  experience i n  
t h e  field o f  mtehanical engineering. "-Ameri
can Machinist . 

.. The present author bas deemed it advis
able to wri l e  a practical , concise, and wen I digested uook on t he subject of T(lotbed 
Gearing, • • . and to present the whole , 
in a clear, systematic, and readily comprehen
sible form. • • . The cuts are all to a scale 
and tb e designs on tbe whole first class. "
America n Engineer. 

Published by 
JOHN WILEY & SONS, New York. 

*** Will be mailed and prepaid on tbe re
cei pt of the price. 

A
udubon's Birds of America. Life-size drawinllrs 
from the original stones, beautifully ana aCeU· 
Tately colored /rtnn nature, under the personal 
supervision 0 John J. Audubon. The jtrst time 
they have ever been offered ffYl' sale separateliy. 
Send postal for complete descriptive catalollrue 
Hmiled fl'ee to any address by ":S'I'ES & LAUltTAT, 
001-305 Washington Street, opposite Old South, 

Boston, Mass. 

O P I U M& WH
ISKY HABITS cured with Double Chloride ot GOld. We cballenge in vestiga.tion. 10,000 Cures, Books tree. Tbe LESLIE E.  KEELEY CO. 

DWIGHT. ILL. 

THE SCIENCE Of LI FE. ONLY 1 $  
Y M A I L POSTPA I D .  

KIIOW THYSElF." 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and Physical Debl!lty. Pre
mature DecHne in MaD, Errors of youth. and the untold 
miseries resulting from indiscretton orexcesses. A book 
for every man, young. middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
One of which Is Invaluable. So found by the author.;hose �:ly��irg�Yo1°6l!J:��i:t��;� a

����:��b�:rici�n ti!��� 
tiful French muslin. embossed covers, full gilt, guaran
teed to be a finer work in every l:Ioense-mechanical, liter .. 
������: l�;>i��OO
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the author by the National Medical Association. to the 
officers of which he refers. 

The Science of Life should be read by the young for 
Instruct10n and by the alHlcted for relief. It will bene
lit all.-London Lancet. 

There Is no member of SOCiety to whom The Science 
of l�ife will not be useful, whether youth, parent, guar .. 
dian, instructor, or cler'fyman.-ArQonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bu1ftnch Street. Boston, Mass., who may 
be consulted on all dIseases requiring skill and e�eri .. 
��lll'';dc���n�1�n�
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spee-Ialty. Such treated successfully THYSELF without an Instance of failure. MentloJ'l 
this paper. 

PAT E N T S .  
ME!:iSRS. MUNN & co.,  in connectIon with the pub. 

lication of the SCIENTIFIC AlIIERlCAN, conti nne to ex 
amine Improvements, and to act as !:iolicitors of Patents 
for Inventors. 

In this l ine of business they Ila ve had thtrty·.wht 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Speci.o.cations, and 
'he prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co. also attend to tbe preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All buslncss 
Intrusted to them is done with special care and prompt
ness. on very reasonable terms. 

A pamphlet sent free of charge, on application. con· 
taining fuJI information about Patents and how to pro.. 
cnre them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements. As· 
signments, Rejected Cases, Hints on the Sale of 1'a
tents, etc. 

We also send. free Qr charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patcnts in all the principal countries of the world. 

DUNN &; CO., SoUeUors of Patent_, 
861 Broadway. �ew York. 

BRANCH OFFICE.-Corner of F and 'llh Streets. Washlngi.ou, D. C. 

A nNE IMPORT E D  DOUBLE. BARRE L  BREECH  LOAOER$'." O U T F I T  f oR o f'l l  I -:{  7S T H E  GIJEATEST OFF ER  EV E R  M A D E  T O  S P O R T S M E N . v 

HANDSOME'ENGLTSH .-n .� .. .. ' a CHECKERED 'WALN U T STOCK. fiNEST STEEL BARRELS8c 
, 4,SNAP ACTION � 

WARRANTED 'RAND'MADE 
WlLL KILL AT 100 YARDS. 

CHOK E D  BORED .. 
AUIOMATIC -SHtlJ. 

EJE CIOR' " 
CENTRE FJREPAPE" 

We have Just purchased AT A GBE..l.T 
SACRIFICE from a LEADING NEW yomt lft:Tlllil lbs. 

GUN IMPORTING FIRM (who have recently fatled) theirentlre stock the Well.kown and standard 
" ... ..urESON .. DOUBLE-ILUlREL BBEECJI-LoADING SHOTGUN@J,AS ABOVEDESCRIBED 
AND SHOWN IN OUT. It Is equal In every J:ejpeot to a. OOLT! PABK:ER, or REMINGTON for 
BRILLIANT EXECUTION AND OTHERWISE. As we bought & 1a.r2e number, we have decided to 
Oller a LIMITED NUMBER AT ONLY $13.15 each,lJP TO .YA.N'Y; ·JGtb.J.8y,(fOr the pur
pose oUntroduclng them more thoroughly in tho United Statesl.AF'TEB A.N'Y I5th,weshall 
charge the REGULAR RETAIL PRICE OF $26.00. SPORTSME!t AND OTHEBs can now lay as1de their 
mu.zzle loaders and secnre thls most SUPERIOR BREEOH-LOADER at the UNPAltA.LLED LOW 
PRICE OF $13.15. We caution Gun buyers to beware of bogus and Imitation DOUble-Barrel Breech
Loaders ollered at near this price. The testimonials of same are generally spurious and used as baitto 
catch orders. The barrels Of such Guns are frequently madeof Pot-Metal, Sham-Twlat, or Wrought-Iron 
and are unsafe to Shoot. THE BARBELS OP THE ... AME80N AS OFFERED BY US are made of THE FINEST SHEFFIELD STEEL and each Gnn Is so BRANDED, besides we will send IrI GUARANTEE with each one. NO OTHER FIRM WILL DO THIS. Upon receipt of part of the amount, 
to show good faith In orderIng and to cover us on Express charges, we will Ship O.O.D. by Express, with 
privilege to examine before you accept It. or If the full amount of "13.15 is sent with order, we wlU 
l!end BE-LOADING TOOLS AND A CA.RTRIDGE BELT FREE with each Gnn • .  ORDER NOW, (JUT TmS ADVERTISEMENT OUT, to save confUSion, AND RETURN WITH YOUR ORDER. 
This advertlaement will not appear again, and It will be a very long time before we will ever again be 
able to make such another great and most ADVANTAGEOUS OFFER. Nothing gained by correl
pondenceas the Gun Is fully described above.' Money returned, less Express charges, If It is not all 
representeda.ndsatistactory. AT 513.15 IT IS TUB BARGAIN OF ALL BARGAINS. Oall on oraddresll, 
WARREN MAN UFACTURINC CO. 9 WARREN S�TRE ET. N. y� 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
fru 01 charge to any address. 

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

See Illus. article In SCIENTIFIO AMERIOAN. Sept. 1S, l884. 

SEBA.STIA.N, MA.Y & CO.'s. 
IMPROVED 8eo 

Screw Cutting Lathe. 
to��

s
��t?e�

o
Io����� 'b�

r
:;'�t�� 

Drill Presses. Chucks, Drills, 
DO�8, and machinists' and ama .. 
teurs' outfits. Lathes on trial. 

Catalogues malled on appllca-

!aiilo .. t;i?��iis:r;& I S1 W. Pearl St. , 
V i llcillllati, Obio. 

WANTED �J{!��ktl1�o ::�h���l�� th�i� 
own homes. Work sent by mail. No canvassing. Addres'!. 
with stamp CroWD .'t·. Vo..t� Race St •• Cincinnati,O 

PEBFEC7' 
NEWSPAPER FILE 

.UNN & CO., 
Publishers SeIE :.'l'IFrc AMERICAN. 

LOUIS PASTEUR. - BIOGRAPHICAL 
sketch and full page portrait of this eminent scientist. 
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from all newsdealers. 

Finishod and Ron[h PnIloys 
AT GREATLY REDUCED PRICES 

TO C LOSE O U T  STOC K .  
SEND FOR PRINTED LIST O F  SIZES. 

The John T. Noye Mfg. Co" 
BUFFALO, N. Y. 

This Is the only steam boiler ever 
devised in strict compliance with 
tbe demands Lof natural laws. It 
gives complete Immunity against 
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n
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posit on the bottom plates, alfords 
Safety with high pressure, and secures p-eat economy. The in 
��

n
�6Yl�:� :�KI�::11!O r��%r st�l� 

plied. Internally or externad;" Po 
new or old boilers. Licenses grant
ed on liberal terms to mannfac-

for description. 
�' -'T''''''� NON-EX I'LOS I VE Bon,Elt (J (b 

1 Ii Ii and Ili1 B"oadway, N. :.: .  

VV A. TER._ 
Cities, Towns, and Manufaotories 

Supplied by GREE" & SHAW 

PATENT TUBE AND GANG WELL SYSTEM. 

Wm. D. Andrews & Bro., 233 Broadway, N. Y. 
Infringers of above patents will be prosecuted. 

HI A.A.  G R I FFI NG  I RON CO  
STEAM HEATING .Appa.ra.tvs 

SOLE.  M A N u rA C T U R E R S  
BUNDY alTEAM RAD IATOR 750 COMMUNfPA W  A VE. . . 

J£RS[Y CI TY, N J 
See Illus. article In SOIENTIFIO AMERICAN Sept. 1S, 1884. 

UNIVERSAL BENCH LATHE. 
tb���!�n: �;fl,1�t���s��!.t":rA

n
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made under the Roaers and Ballou Patents. Send for 
Dlostrated Catalogue. BallOR lu ..... f...,&.rl ... C ... Dartl ...... C •• D. 

:B L.A.S'V. 
IRON REVOLVERS, PERFECTlY BALANCED, 

Bas Fewer Parts thall allY other Blower. 
P. H .  &. F. M .  R O OTS, Manufacturers, 

CO N N E RSVILLE,  I N D. 
S. S. TOWNSEND, Gen. Agt. ,22 0ortland St 9 Dey at;.. 
OOOKE & CO.,  Selling Agts. ,  22 Oortland' Street 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street; 

NE-"v Y<>a:K.. 
SEND FOR PRICED CATALOGUB. 

Fon 'I'H E 
F l O E ,  

LI B R A R Y, 
or S I TT I N C  

R OO M .  

�\l\Il!llllill1llii�) CARY &, M O EN � 
,sTEEL WIRE O FJ9--:'QESCRIPTION @.>co-' 'U 
234 W, 29. ST. EV£RY &STEfLSPRINGS. NEWYORK CITY 

FOREIGN PATENTS. 
Their Cost Reduced. 

,. ,The expenses attending �be procuring of patents In 
most foreign countries baving been considerably re
duced, the ob_tacle of cost Is no longer In the way of a 
large proportio"'l of our inventors patenting their inven .. 
tions abroad 

CAN."' J)A .-The cost of a patent in Canada Is even 
less than the cost of a United States patent. and the 

former Includes the Provinces of Ontario, Quebec, New 
Brunswick, l-"ova Scotia, British Columbia, and Mani
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now olfered for obtaining 
patents In Canada Is very large, and Is steadily Increas. 
Ing. 

ENGI,A ND;-The new Engllsh law, which went Into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa
tent includes England, Scotland, 'Vales, Ireland, and the 
Channel Islands. Great Britain is tbe acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention Is like ly to realize as much for the patentee 
In Enl[land as bls United States patent produces for 
him at h"'",e. and the .mall cost now renders it possible 
for almost every patentee in this country to secure a pa.
tent in Great Britain, where his rights are as well pro
tected as In the United States. 

O'J'HElt COUN'J'IUES.-Patents are also obtained 
on very reasonable tenns in France. Belgium, Germany 
Austria, Russia, Italy, Spain (the latter inclndes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Coionies. 

An experience of THIRTY-EIGHT years has enabled 
the publishers 0f THE SCIENTIFIC AM ERICAN to establish 
competent and trustworthy agencies In all the principal 
forelgu countries, and It has always been their aim to 
have the business of their clients promptly and proper
ly done and their Interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries, Including the cost for euch, and othe 
Information useful to persons contemplating the pro· 
curinllr of patents abroad, may be had on application to 
this office, 

M U N N  '" CO .. Editors and Proprietors of THE SCI
ENTIFlC AblEI<lCAN, oordlally invite all persons desiring 
any Information relative to patents, or the registry of 
trtide-marks, In tbls country or abroad, to call at their 
offices, 861 Broadway. Examination of Inventions, con
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address. MUNN & CO.,  
Publishers and Patent SOliCitors, 

361 Broadway. New Yom. 
Brandl Office, ror. F and 7th Street&, opposite Patent 

oaIce. WashiD&tcn. D. c. 

© 1884 SCIENTIFIC AMERICAN, INC.



InBlde Pase, eacb In.ertion • • •  ,:; " "" I M  a line. 
Uack PD.I(e, each In.ertlon • • • tn.oo a liue. 

(About eight words to a llne.l 
iJ,ngravings may head advertisements at the same rate 

per line, by measurerr.-ent, as the letter pre86. .J.dver
tistments must be received at publication office as eW'ly 
as Thursday m01'ning to appear in next issue. 

ALL£ LE:. . lAST i N G S  fR�M S f E C I A L  c q N S  M -AB A N D  F I N E  GRAY I R O N  A L 5 Q  51 EE L 

f I t'o E.  11 t-. "' I � , Ap FA1T � f'.s DEVLlN Z( CO (  , , " , '" '" A'� N I N G ' _� 
, THoM LEH IGH 'WE & AMERICAN oT f H I L A  • A , "  

H O L LA N D  &. THO M PS O N ,  
�1" River Street, TroT, N .  Y. 

Manufacturers of the Holland BOiler for heating bulld
Ings of all kinds with steam. Plans and "peclflcations fur
nished by a competent engineer of 20 years' experience. 

WITHERBY, RUGG &; RICHA aDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip
tion. Facllitles unsurpassed. Shop formerly occupied 
by R. Ball &; Co .. Worcester. Mass. Send for Catalogne. 

F. Brown's Patent 
FRICTION 
CLUTCH. 

The " M O N I TO R . "  
A NEW I.IFTIN G  A N D  NON. 

LIFTING INJEC'l'OR. 

Best Boller Feeder 
In the world. 

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

A bo Pltlell t 
EJ ECT O RS 

OR 
Water Elevators, 

For Conveying 
Water and LiqUId. 
I-uter.t 4JlterJl, LII

brlentorll. et4!. 
N A T H A N  M A N U FACTURfNC COMPA N Y ,  80IId Io,· .. talo"".. 9 2  &. 94 L i berty St . , N ew Y o rk. 

SUPPLIES FROM 
HYDRANT PRESSURE, 
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Church Organs. running 
Printing Presses, Se'W'IinQ 
Machmes m Households, 
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Mills, �ausage Machines. 
F e e d  C u t t e r s ,  EWctrk, 
Li<Jhts. Elevators, etc. It 
needs litt le room, no tiring 

repairs. en .. 
:f�!�:����

or
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."_ ." ... _.,",. neat, 

M I C R 0 S CO P E S Telescopes,Spectacleo, Bat'om-
eters, Thef"'lnOmeUrB, Plwta· 

(J1'aphic outJlts Jor Arnateu-,.., Opera Glasses, <l:c. W. H .  WA l,lfl SEY & CO. successors to R. & J. 
Beck, Philadelphia. lllus. Price List free to any addres •• B!tY.JOHNS' 

TAsallfaa 
LIQUID PAINTS 

R O O F I N e .  
Fire-proof' Building Felt, 

Steam Pipe a .. d BoUer CoverlngR, st ... m Pack. 
iag, Mill Board}, Gaskets. IjheathlDgI, 

Fire·ploof \Joatings, Cement, .te. 
DESCBll'TIVE PRICE LIST AND SAMPLES FREE . 

H. W. JOHNS M'F'G CO. ,  
8 7  M a l den Lane, N ew York.  

170 N.  4th St., Phila. 46 Franklin St., Ohioago. 

leffel Water Whee ls ,  
With Important Improvement •• 

11,000 IN SUOOESSFUL OPERATION. 

lINE NEW PAKPHU'I' rOll 1883 
Sent free to those interested. 

JAKES LEFFEL " CO. , 
Sprlntrfield, Oblo. 

110 Liberty St., N. Y. City. 

T he Best i n  the Worl d.  
We make the Best Packing that can be made regardless 

cost. Users will sustain us by calling for the " JEN
STANDARD PACKING." �����i��;:!

:s
Mark " is stamped on every sheet. None 
so stamped. lIT Send for Price List .. B." 

J ENKI N S  BROS., 
""o",,,,,,. ,.,�-- Street, N. Y. '19 Kilby Street, B08ton. 

James Boyd. Philadelphia. Pa, ,� • E R Hall & Co St Louis Mo 
Wil liamson &; Cassedy. Phila. PI' A�re " i;Loulsville. Ky. Engjlsh Brothers, Kansas City, Mo. 
Joseph Sharp, Cincinnati. Ohio. Sal! . �v . ' ",ago, Ill. Hendrie & Boltholf M'f'l!" Co . .  Denver. IJoJ. 
Rees, Shook &; Co .. Pltt,burg, Pa. Mar 
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' .... . " . iJo .• Marlnette,WIs. J. P. Donaldson &; Co .• Detrol!,Mlch. 
Weir &; Craig, Minneapolis, Minn. J . . . r
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,veland' O. Dunham, Carrigan &; Co., San Francisco, Cal 

SPEAKI NG  TElEPHtli,: .. .  / 
'l'HE AM .. :nJ(JAN 1m", . ..... :J.l�PHONE (;onIPANY, 

W. B. FOIlBES, W. R. DRIVll:R, THIr.O. N. VAIL, 
Pre$ident. Treasurer. Gen. Manager. 

Alexander Grabam Bell 's patent of March 7. 1876, 
r�f:gi� �l�r��V:E��lo�oc:�t��
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the voice of the speaker causes electric undulations 
corresponding to the words spok.en. and whic}t articula-
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have decided this to be tbe true meaning of his claim ; 
the validity of the patent has been sustained In the CI
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Blake. Phelps, Watson. and others. 
/Descriptive catalogues forwarded on 2�')l1catlon.l 
Telepbones for Private Line, Club, an ...... docial systems 

can be procured directly or through the authorized 
agents of tne comoany. 

All telephones obtalned except l,om this company. or 
Its authorized licensees, are Infringement •• and the 

mf!f�:m"a'il��sf:r��S't.�
e
JBu:�� ��gl���il���d against . 

A4dresB all communications to the 
A IUEIUeA N II E I , ! .  'l'E ! .IU' H O N E  (:OMI'A N l', 

90l lUlU, Street, Ito8tun, IUaBB. 

KOR'l'ING UNIVERSAL 
INJECTOR 

FO R BOI LER FEED I N G. 
Operated by one handle. 

"Ill WILL L I FT HOT WATER. 
IJ� P081TIVE ACTION GUARANTEED UNDER "8" ALL CONDITIONS. 

NO ADJ UST M ENT FOR VARYI N G  STEAM PR ESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OF F I C E S  A N D  W A R E ROOM S : 

Phllada.,l2th & Thompson Sts' l New York, 109 Liberty 
Boston, b� Oliver St. Street. 
Augusta. Ga . . l026 Fenwick St. Denver, Col . , 438 Blake 
San FranCisCO, Cal., 2 Califor- Street. 

nla Street. I Chicago, Ill . ,  204 Luke St. 
1 N VENTORS an.l lUA NUF A (:TUU )'RS. Mlnne. 
tUria::,u
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ence mvited. L. F. MENAGE, Minneapolis, Minn. 

i 'H I /1 ' T I GHT&� L�rC�'�I�R��M�� H I �� ER'y 
- -�..:: ,J O H N  G REE �m-ooD & CO .  R V C H ESTER N Y 

Address JOHN A .  ROEBLING'S SONS. Manufactur
ers, Trenton, N. J . ,  or 117 Liberty Street, New York . 

Wheels and Rope for conveying power long distances. 
Send for circular. 

&COLUM BIA B ICYCLES 
AN D TRICYCLES. 

New Illustrated (36 pagel Catalogue, 
giving full description of these ma
chines, sent for stamp. 

'I'IIE 1' 0 1'E ltl' F'G C O . ,  
6 97  WashlngtonSt., Boston, MaBs. 

GASKILL'S STEAM PUMPS, 
AND GASKILL'S HIGH DUTY PUMPING ENGINES. 

For public water supply. Manufactured by 
'I'HE HO l.LY MFG. (; 0 . ,  Lockport, N. Y. 

""""llI/I[ . .A.. :EC.A.:EI.:El.XS. 
ProvIdence, R. I. (Park St.), Slx minutea' walk West tromatatlon. 

Latest Improved. Rotary Original and Only Builder of tlte 

� ... -.. and Stationary Bed Plan- H A R R I S · COR LISS E N C I N E ,  
�d

anga��zzw:���J With Harris' Pat. Improvementst from 10 to 1,000 H. P. 
Paunt Saw Bench Dowel S e n d  for copy E n gi neer's a n d  Stea m U .er' s 
Machine ; Cbair Machine- M an u a l . B J. W •. H I I I  M . E .  P rice 1 • • 2 5 .  
1�0 ���
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hand Machmery aliways on 
hand. Send for .-,atalogue, 

S1.:a:M·gti'b::':.tj,l�s�
OLLSTONE MACHINE 

POINTERS for Users of Steam Pomps. 
Vall Duzen's Patent Steam Pump l Hot or Cold. � Is ean Pump Sandy or Impure Efficient Wateror LiqUids. . 

w��� :00 r:�'i��� lo
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assume no risks. as we guarantee every 
Pump. Above comparison with Jet 
Pumps. Ejectors, etc., made of Iron . Rt:���tt�� =Rt�tl.°�{r �:�,�� ��� 

Sizes. Prices from $7 to ��5. Capacitlee from 100 to 20,000 gallon. per hour. State for what purpose wanted 
and send 

\!'l�
a
�Vll1b�

f .i,P�'fi��: Cincinnati, O. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 

PRO VIDENCE, R. I. � ]:JATIONAL TO OL eD . ,  
M A N u FACTUR f RS o r  

M A C H I N I ST S  T O O L S .  
W i L L I AM S POP.T PA 

... ' _-=- J PL� N [ P. S  A SPEC I ALT Y  .... �� 

CUTLER'S POCKET INHALER 
AND 

Carbolate of Iodine 
I N HALANT. 

A cure for Catarrh,Bron
chltls, Asthma, "nd all dis
eases of the Throat and 
Lungs-even Uonsump

P . '-. T E N T  COL D  RO L L E D 
S HAF TING . 

The fact that thlB shafting has i5 per cent. greater 
�th��rrn�:e ����:�s

i
r�l��gu�t!�;��� Jg�r:cJ�g�i��i. 

We are also the sale manufacturers of the C .':L I':BRAT .·:n 
COLLINS' P A 'l'.COUPL I X G, and furnish Pul1eys, Hangers, 
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, 
c)1{J�g�fil�'" Dr Stocks of this Shafting In store and for sale by 

FULLER, DANA & FlTZ. Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St .. N. Y. 

alPrint Your Own Cards L;�:.l�, 
, with onr $a Prfntfl!!!' PresR. Larger sizes 

for clrcula .. , etc., S8 to $75. For young 
. _. or old. business or pleaBur... Everything 

easy, printed directions. Send two s lamps 
for Catalogue of Presses, 1'ype, Cards, 

etc., etc .. to the factory. Kel.,,. '" Co. ,  Meriden, Ct. 

FOOT LATHES tlon-If taken In season. It wlJl break UP a Uold at 
once. It Is the KinK of COUK" I" edici ncs.  A few 
Inhalations will correct the most OHell �iv" Breatlt. 
It may be carried as handily as a penknife, and is guar
anteed to accomplish all that is clal,med for It. 

As a pr'venti1Je It is In .truth the " magical Amulet " The best for A mateur, Electrieia'ft, anu! Work Shop use. 
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thoroughly tested In various hospitals and localities In- Foot Power Circular Saw. 

I fected with Malaria
l 

SmaU PIX!', .Viplfthtria, etc., and of NA R ltA GA N SETT IUACH INE CO" 
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s,:':�I���'i�l':f ;'::l:�cil�I:'� ';':,� Send Stamp for Catalogue. Pi'ovidence, R. J. 
one Is known to have been attacked with any of the .lis-
eases to which they were'exposed. St l e t · 

Patented throu�h the agency of the SCIENTIFIC l e e  as I n gs AMERICAN In lQ73, this Inhaler bas since had a lar�er 
and more extensive sale than any Medical Instrument 
eVAr Invented. From j( to 16.000 lb. weight, true to patte
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�l��' n�w ru�':t�� ��;: Over 3110.000 i n  use. its superiority over other Steel O'lstlngs Send for Sold by DfUW!ii� §¥.h\li'1�'o�1-�'g·�"s�1.25. ClrcuI��"iMf�l'tl1s:;'J'F.F.T' CA !'OTI N n !"  CO .. 410 Mlan St.chig, Bnll'alo. N. Y. "" Library St., Philadelphia, Pa. 

E R I C S S O N ' S  
NEW CALORIC 

PUMPING ENGINE, 
FOR 

Ihvelliolrs &\ (;onntry Seats 

��,lt�1! X��fu��'� lJ�i 
Delamater Iron Works, 

C. H. Delamater & Co., 
Proprietors, 

16 Cortlandt Street, 
New York, U. S. A., 

And 40 Dearborn St., 
CllicRIliO, HI. 

L .... ting for ORNAMENTING 
DOORS, TRANSOlUS, &e. 

- Sta i n e d  
G l ass  

S U B ST ITUTE  
AT SMALL COST. Send for Dlustrated Cata. 

logue and Prices. Samples by mail 25 cents. 

W C YOUNG SOLE AGENT, 731 ARCH ST. 
• • PHILADELPHIA, PA. 

AGENTS W Al'OITED EVERYWHERE. 

CUlli! !!;��U!�DR���I�!�r, 
Is made entirely of Yl etal. Occupies the 
same space a. a Globe Valve. it has no 
glands or packing. and Is a lock-up valve. 

CURTIS STEAM TRAP H as  main valve outside and air valve 
-Inside. 

CURTIi!i\ REGULA 'l'OR CO., 
:i4 Beverly St., Boston, Mass. 

EVA.PORATING FRUIT 
Fnll treatise on Improved �. 

.
. 

methods. yield •• prOfit.:'..l'rioostrl!
. 

. 
and genera! statistics, "REE. 

AMERICAN MAN'F'O CO. ' , . 
" BOX Ro" WAYNESBORO. PA. . � . 

OF THill 

J dtntifie �mtritau 
FOR 11'184. 

'fhe Jlost Poplliar Sdell titie I'apel' 111 the '" 01'111. 
Only S3.�O a Year, IlIchuUnlr po.tase. Weeldy. 

ol� N u mberB a Year. 

'1'1I 1 s  widely ci l'cll i a l ed and splendidly Illustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful Information, nnd a large number of 
original engravings of new inventions and discoveries, 
repre�enting Engineering Works, Steam l\lachi'nery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegrapby, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

A II Clnsses of Reader. find In the SCIE"TIFJO 
AMERICAN a popular "eswme of tbe best scientific In
formation of the day ; and It Is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstMlse terms. To every Intelligent mind. 
this journal alfords a constant supply of Instructive 
reading. it Is promotive of knowledge and progreSI In 
every community where it circulates. 

Tel'ms of Subscl'iptiou.-One copy of the SCIEN
TIFIC AMERICAN will be sent for ane year-52 n umbers
postage prepaid, to any subscriber In the United State. 
or Canada, on receipt of th .. ee doUal's Il u d  twenty 
cellts by the publishers ; six months, '1.60 ; three 
months, $1.00. 

C hl lts.-O n c  eXU'a copy of the SCIENTIFIO AM"RI
CAN will be supplied gratis tor every club of five .. ,b8cribeTII 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFJO AMERICAN and one copy 
of the SCIE�TIFIC AMERICAN SUPPLE" "N'f wlll be sent 
for ODe year, postage prepaid, to any subscriber in the 
United States or Canada on receipt cf seven dollars bv 
the publishers . 

The safeot way to remit Is by Postal Order. Draft, '" 
Express. Money carefUllY placed Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's  risk. Address a.1l  letters 
and make aU orders, drafts, etc., payable to 

�wNN &; CO . •  

36 1 B roadway N ew York.  

To ForeiKn SlIb"ci·ibel'8.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN Is  now sent 
by post direct from New York, with re�ularity, to sub
scribers in Great Britain. Indl •.• Australia. and all other 
British colonies i to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan, Brazil 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SClENTIFIC AMERICAN, one year j $9, gold 
for both SCIENTIFIC AMF.RICAN an� SllPPLEIIIENT for 
one year. This Includes postage, which we pay. Remit. 
by postal order or draft to order of 

MUNN &; CO., 361 Broadway, Ne ;r York. 

PRINTING INKS. 'THE " Scientific American " Is prill't.ed witb CHAS. . ENEU JOHNSON· & CO. 's INK. Tenth and Lombard Sts. Phila. ,  and 47 Rose St . ,  0pp. Duane St. ,  N. Y. 
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